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VIEN HAN LAM KHOA HQC VA CONG HOA XA HQI CHU NGHIA VIET NAM

CONG NGHE VIET NAM Doc l1ap - Tw do - Hanh phuc
VIEN NGHIEN CU'U VA UNG DUNG
CONG NGHE NHA TRANG Khanh Hoa, ngay 24 thang 3 ndam 2021
BAO CAO THONG KE

KET QUA THUC HIEN PE TAI KHCN CAP NHA NUOC

I. THONG TIN CHUNG

1. Tén @@ tai: Nghién ctru va hoan thién cong nghé san xuat ché pham phan
bon 14 sinh hoc giau oligocarrageenan va phan vi sinh chirc nang tir sinh khoi
rong sun (Kappaphycus alvarezii) nham ning cao hiéu qua san xuat mot sd
cay trong quan trong (Ca phé, ngd) tai cac tinh Tay Nguyén.

Ma s6: TN18/C06

Thudc Chwong trinh: Khoa hoc va Cong nghé phuc vu phat trién kinh té - x&
hoi Tay Nguyén trong lién két ving va hoi nhap qudc té (Tay nguyén 3, giai
doan 2016-2020), Ma s6: KHCN-TN/16-20.

2. Chii nhiém dé tai/dw an:

Ho va tén: Pham Trung San

Ngay, thang, nam sinh: 10/03/1962 Gi6i tinh: Nam M/ Nir:
Hoc ham, hoc vi/ Trinh d6 chuyén mén: Tién si Hoa hoc

Chtrc danh khoa hoc: Nghién ctru vién bac 11 Chure vu: Vién truong
Dién thoai: T6 chuc: +84.258. 3521.781  Mobile: +84905.143.606

E-mail: phamtrungsan@agmail.com

Tén to chitc dang cong tac: Vién Nghién ciru va Ung dung cong nghé Nha Trang
Pia chi t6 chirc: 02 Hing Vuong, thanh ph Nha Trang, Khanh Hoa

Dia chi nha riéng: 10/15 Nguyén Thién Thuéat, Nha Trang.

3. T6 chirc chi tri dé tai/dy an:

Tén t6 chirc: Vién Nghién ctru va Ung dung coéng nghé Nha Trang


mailto:phamtrungsan@gmail.com

Dién thoai: +84.258.3521.781 Fax: +84.258.3521.847
Website: www.nitra.ac.vn

Dia chi: 02 Hung Vuong, thanh phé Nha Trang, Khanh Hoa

Ho va tén thu truong td chtrc: Pham Purc Thinh

S6 tai khoan: 3713.0.1056844.00000 tai Kho bac Nha nudce tinh Khanh Hoa
Tén co quan chi quan dé tai: Vién Han 1am Khoa hoc va Cong nghé Viét Nam
II. TINH HINH THU'C HIEN

1. Thoi gian thuce hién dé tai:

- Theo Hop ddng da ky két: 30 thang (tir thang 7/2018 dén thang 12/2020),
gia han 3 thang (dén thang 3/2021) ;
- Thuec té thue hién: 33 thang (tir thang 7/2018 dén thang 3/2021) ;

2. Kinh phi va sir dung kinh phi:

a) Tong sb kinh phi thuc hién: 7.900 tr.d, trong do:

+ Kinh phi hd trg tir SNKH: 7.900 tr.d.
+ Kinh phi tir cac nguén khac: O tr.d.

b) Tinh hinh cap va sir dung kinh phi tir nguon SNKH:

Tinh hinh cdp kinh phi Sur dung KP
Theo ké hoach Thuec té dat dwoc Sé Kpda
. Kinh phi Thoi gian Kinh phi quyet toan va dé
Thoi gian (Tr.g) (Thémg,g nam) (Tr.g) nghi quyét todn
2018 3.069,593 7/2018 200,000
10/2018 123,642
10/2018 1.500,000
5/2019 1.338,887
2019 3.125,527
6/2019 3.000,000
6/2020 3.201,790
2020 1.704,880 6/2020 3.200,000
12/2020 2.565,417
3/2021 670,264
Tong cong 7.900,000 7.900,000 7.900,000



http://www.nitra.ac.vn/

¢) Két qua str dung kinh phi theo cac khoan chi:

DPon vi tinh: Triéu déng

S s Theo ké hoach Thuee té dat dwoc
Noi dung : : : :
T cdc khodn chi 2 Ngudn 2 Ngudn
T Tong SNKH Khac Tong SNKH Khac
1 | Tra cong lao 3.850,132 | 3.850,132 3.850,132 | 3.850,132
dong (khoa
hoc, phé
théng)
2 | Nguyén, vat 2.500,000 | 2.500,000 2.500,000 | 2.500,000
liéu, nang
luong
3 | Thiét bi, may 700 700 700 700
maoc
4 | Xay dung, stra
chira nho
5 | Chi khac 849,868 | 849,868 849,868 | 849,868
Tong cong | 7.900,000 | 7.900,000 7.900,000 | 7.900,000

3. Cac vin ban hanh chinh trong qua trinh thyc hién dé tai/dw an:

So
TT

So, thoi gian ban
hanh van ban

Tén vin ban

Ghi
chu

Quyét dinh phé duyét to chirc chu tri, c4 nhan
chi nhiém, kinh phi, phuong thirc khoan chi

L | 486/QD-VHL va thoi gian thyc hién cac dé tai KH va CN
ngay 30/3/2018 cap Quoc gia thudoc Chuong trinh Tay
Nguyén 2016-2020 bat dau thyc hién tir nim
2018
23/2018/HD- Hop dong thuc hién dé tai Khoa hoc va Cong
, | TN18/C06- nghé
KHCN-TN/16-20
ngay 30/6/2018
VA I & 2 A
ngay 29/12/2020 59 uoe & Y

Nguyén 2016-2020.




4. To chirc phéi hop thue hién dé tai, du 4n:

Tén to
chirc Tén to
S6 | dingky | chirc dd Néi dung Sdn pham chi yéu | Ghi
1T theo tham gia | tham gia chii yéu dat dwoc cha
Thuyét | thuwc hién
minh
1 |SoKhoa |S¢Khoa | -Khaosit, dicutra| -  Bdo cdo két
hoc va hoc va danh gia thuc trang | qua thi nghiém
Cong Cong tinh hinh canh tac; | dang hep danh gia
nghé Pik | nghé Pik | thuc trang st dung | hiéu qua cua ché
Lik Lak phan bon cho cac cdy | pham phan bon 14
trong tai Pak Lak; va phan hitu co vi
- Chon Iya va bd tri | sinh trén cay trong
cac diém thi nghiém | - B4o c4o trién
thuc té; khai mé hinh trinh
- B6 tri, theo ddi cac | dién danh gia hiéu
thi nghiém, x4y dung | qua cac san pham
mo6 hinh trinh dién | trén mdi cdy trong
trén cdy ca phé, ngd | véi  dién  tich
tai TAy Nguyén va | khoang 1 ha tai Pak
phéi hop t6 chirc thyc | Lik.
hién cac 16p hudn
luyén ndéng dan
(FES);
5. C4 nhan tham gia thwe hién dé tai, dv an:
Tén ca
¢ | Mhin ding | Tencanhan | . b0 tham gia | Sin phdm chi | Ghi
TT Ky theo da tham gia chinh yéu dat dwoc | chi*
Thuyeét thuc hién : *
minh
Chu nhiém dé tai, t6 | Toan b cic
1 Pham Trung | Pham Trung | chuc t}rién khai thyc | san phém chinh
San San hién tat ca cac noi cua de tai.
dung cta d¢é tai
Thu ky khoa hoc Cac béo cao
cuia dé tai, chiu két qua thuc
Huynh Huynh trach nhiém trién hién thudc NoO1
2 | Hoang Nhu | Hoang Nhu | khai thuc hién theo | dung 4.
Khanh Khénh ¥ kién chi dao cua
CNDT; chiu trach
nhiém td chire thuc




hién chinh N1 dung
4 cua de tai

Chiu trach nhiém to

Céc bao cao

3 bang Xuan | BDang Xuan churc thuc hién két qua thyc
Cuong Cuong chinh Noi dung 2 hién thudc No1
cua dé tai dung 2.
Chiu trach nhiém t6 | Cac bao cao
4 Tran Mai Tran Mai chtrc thuc hién két qua thuc
birc buc chinh Noi dung 1 hién thudc No1
cua dé tai dung 1.
Chiu trich nhiém t6 | C4c béo céo
5 Truong Anh | Truong Anh | chire thuc hién két qua thuc
Khoa Khoa chinh N6i dung 3 hién thudc Noi
cua dé tai dung 3.
Phdi hop chinh Mot sd bao cao
5 Tran Thi Chau Minh trong thuc hi@n Noi | két qua thuc
Thanh Van | Khanh dung 4 cua de tai. hién thudc Noi
dung 4.
Phéi hop chinh Mot s6 bao céo
7 Pham Duc Pham Duc trong thuc hién Ngf)i két qua thuc
Thinh Thinh dung 5 va 6 cuadé | hi¢n thudc No1
tai. dung 5 va 6.
Chiu trach nhiém t6 | Cac bao cao
g Nguyén Nguyén chirc thuc hién két qua thuc
Hoang Hoang chinh No6i dung 7 hién thudgc Noi
clia dé tai dung 7.
Chiu trich nhiém t6 | C4c béo céo
9 Pham Thé Pham Thé chirc thuc hién két qua thuc
Trinh Trinh chinh N§1 dung 5 va | hi¢n thudc No1
6 cta dé tai dung 5 va 6.
Phdi hop chinh Mot s6 bao cao
10 | L& Thi Lé Thi trong thuc hién Noi | két qua thuc
Nhung Nhung dung 2,3 va7cua | hién thuoc Noi
dé tai. dung 2, 3va 7

6. Tinh hinh hep tac qudc té: khong co




7. Tinh hinh to chirc hdi thio, hdi nghi:

S§ Theo ké hoach Thuec té dat dwoc Ghi
T (Noi dung, thoi gian, kinh phi, dia (Noi dung, tho"'i;gian, kinh phi, dia cha
diem ) diem )
1 | Hoi thao trién khai thyc hién | Hoi thdo trién khai thyc hi¢n dé
dé tai, thang 7/2018; Tai Hoi | tai, thang 7/2018; Tai Hoi
truong Vién Nghién clru va truong Vién Nghién clru va
Ung dung Cong nghé Nha Ung dung Cong nghé Nha
Trang; Kinh phi: 19,2 tr.dong | Trang; Kinh phi: 19,2 tr.dong
2 | Hoi thao tai Ha Noi Khéng t6 chirc
3 | Khong co ké hoach Hbi thao chuyén giao dau bo,
thang 1/2021; Tai Tp. Buon Mé
Thuot; Kinh phi: 9,6 tr.dong

- Ly do thay d6i (néu c6): Hoi thao chuyén giao dau bo duge t6 chirc can cir
vao tinh hinh thyc té do dich bénh viém duong ho hip cadp COVID-19 nén Hoi
thao tai Ha Noi khong thé to chitc; Ngoai ra, do nhu cau cia dé tai can bao céo
cac két qua trién khai mo hinh cho rong rdi cac hd nong dan tai Pak Liak duoc

biét.

8. TOm tit cac ndi dung, cong viéc chi yéu:

£ ;A i \n Thoi gian Nguwoi,
'Itq'l? Cac nji gZZ‘g; ézong viee Theo ké | Thuc té dat co quan
hoach duogc thuc hién
1 | Noi dung 1: Nghién ctru va ThS. Tran Mai
hoan thién quy trinh trong rong Dbuc, Vién
sun dat ning suat, chat luong 2018 | 2018-2019 | Nghién ciru va
cao cho san xuat phan bén. Ung dung cong
ngh¢ Nha Trang
2 | Noi dung 2: Nghién ctru phuong TS. Pang Xuan
phap thu hoach, so ché va chiét Cuong, Vién
suat hoat chét tir rong sun thanh | 2018 2018 Nghién cuu va
phén bon Ung dung cong
nghé Nha Trang
3 | Noi dung 3: Nghién curu cong ThS. Truong Anh
nghé san xuat phan bon 14 giau 2018- Khoa, Vién
oligocarrageenan tur dich chiét 2019 2018-2019 | Nghién ctru va
rong sun Ung dung cong
nghé Nha Trang
4 | NoO1 dung 4: Nghién ctru cong TS. Huynh Hoang
nghé san xuat phan hiru co vi 2019 2019 Nhu Khénh, Vién
Nghién ctru va




sinh tir b rong sau khi chiét Ung dung cong
phan bon 1a. nghé Nha Trang
5 | Noi dung 5: Thi nghiém dang TS. Pham Thé
hep danh gia hiéu qua cua ché | 2019- 2019-2020 Trinh, S& Khoa
pham phan bén 14 va phan hiru | 2020 hoc va Cong ngh¢
co vi sinh trén cdy trong ik Liak
6 | Noi dung 6: Trién khai mé hinh TS. Pham Thé
trinh dién danh gjé hiéu gué cac 2019- Trinh, S& Khoa
san pham trén moi cay trong voi 2020 2019-2020 | hoc va Cong nghé
dién tich khoang 1 ha tai Dak bak Lak
Lik.
7 | Noi dung 7: Thiét ké, lap dat ThS. Nguyén
pilot céng nghé san xuit phan Hoang, Vién
bon l1a 3001/ngay va phan bon | 2020 2020 Nghién ctru va
hiru co vi sinh tir rong sun. Ung dung cong
ngh¢ Nha Trang
I11. SAN PHAM KH&CN CUA PE TAL DU AN
1. San pham KH&CN da tao ra:
a) San pham Dang I:
So Tt;f;’:ls:hnéf Z:Z; vaclchl Don So Theo ké Thuec té
TT ) S g vido | lwong | hoach dat duoc
1 | Chépham phanbénla | it | 1000 | 1000 | Cac chitiéu chinh: pH: 7;
giau oligocarrageenan Oligocarrageenan: 3,5
c6 TCCS dam bao cac %; N: 1,2 %; P: 1,5 %; K:
tiéu chi k¥ thuat can 4,0 %; Cu: 500 ppm; B:
thiét dé khao nghiém 200 ppm; Zn: 500 ppm;
chinh thirc véi co quan va cac vi lugng khac: 0,1
quan ly Bo NNPTNT. %.
Céc chi tiéu chat lugng
chu yéu: pH: 5-7;
Oligocarrageenan: > 3
%: N: 1-2 %; P: 1-2
%: K: 4-5 %: Cu: 500
ppm; B: 200 ppm; Zn:
500 ppm.
2 | Ché pham phanbénvi | kg | 5000 | 5000 | Céc chi tiéu chinh:
sinh chirc nang duoc Hitu co: 15%; Do am:
san xudt tir ba rong sun 30%, Mat do VSV hitu
va cac chung VSV ban ich: > 10" CFU/g; N;
dia (Azotobacter




chroococcum, Bacillus
mucilaginosus ) co
TCCS dam bao cac
tiéu chi k¥ thuét can
thiét dé khao nghiém
chinh thtrc véi co quan
quan Iy B NNPTNT
Céc chi tiéu chat lugng
cha yéu: Hiru co: 15%;
Do am: 30%, Mat do
VSV hitu ich > 108
CFU/g; N, P20s, K20:
2%; Ca: 0,5%; Mg:
0,3%.

P20s; K20: 2%: Ca:
0,5%; Mg: 0,3%.

3 | Bo suu tép chung vi Bo 01 01 Khéng chira vi khuan
khuan phén lap tir dat tap, Phuong phép bao
trong cay dia phuong quan phu hop dé c6 thé
(c6 chura Azotobacter chu dong 1én men sinh
spp, Bacillus khéi trong qua trinh san
mucilaginosus). xuat phan bon.

Céc chi tiéu chu yéu: Céc chi tiéu cha yéu:
Azotobacter spp,: 02 Azotobacter spp : 09
chung, ham luong N chung, ham luong N
tong s0 trong dich nuoi tong s0 trong dich nuoi
cay: 5,2 pg/ml; cay dat tir 5,2 pg/ml dén
Bacillus 5,6 pg/ml;
mucilaginosus: 01 Bacillus mucilaginosus:
chung, duong kinh 33 chung, duong kinh
vong phan giai lan (D- vong phan giai lan (D-d,
d, mm): 15 mm. mm): dat tir 15 dén 15,5
mm.
b) San pham Dang II:

Yéu cdu khoa hoc Ghi

So Tén sin phém i cdn dat , cha

TT Theo ké hoach Thuc té

dat duoc
1 | Quy trinh cong ngh¢ 01 quy trinh; 01 quy trinh; quy

diéu ché phan bon 14
giau oligocarrageenan
quy mo pilot tir rong
sun cong suat
300L/ngay.

quy trinh cong nghé
don gian, kha thi,

khong chat thai, cho

chat luong on dinh.

trinh cong ngh¢ don
gian, kha thi, khong
chat thai, cho chat
luong on dinh.




2 | Quy trinh cong nghé san 01 quy trinh; 01 quy trinh;
xudt va str dung phan vi | quy trinh cong nghé | quy trinh cong nghé
sinh chirc nang st dung don gian, kha thi, don gian, kha thi,
cac VSV ban dia khong chat thai, cho | khong chat thai, cho
(Azotobacter spp va chat lugng 6n dinh | chat lugng 6n dinh
Bacillus mucilaginosus)
tor ba rong sun quy mo
pilot.

3 | M6 hinh trinh dién danh 02 md hinh; 02 mo hinh;
gid hi¢u qua cua san tang nang suat toi Phéan bon 14 lam
pham phan bon trén thiéu 5 % d6i v6i | tang nang suat 11 %
dién tich khoang 01 ha | ciy cong nghiép (ca | ddi vdi cdy ca phé
tai Dk Lak d6i v6imdi | phé)va10%ddi | va 18,3 % dbi véi
ciy trong: véi cay luong thue | cdy ng0, phan hiru

(ngod). co vi sinh lam tang
nang suat 14,2 %
d6i v6i ciy ca phé
va 16,53 % déi véi

cay ngo.

4 | Quy trinh str dung 02 02 quy trinh; quy 03 quy trinh; quy

loai ché pham phan bon
moi duogc tao ra.

trinh don gian, tinh
kha thi cao

trinh don gian, dé
dang st dung

¢) San pham Dang III:

Yéu cau khoa hoc So6 lwong, noi cong béo

S6 | Tén sin cin dat (Tap chi, nha xudt bdn)
TT | phim Theo | Thuc té
ké hoach | dat duoc

1 | Baibao 01 Bai 02 Bai = k-oligocarrageenan promoting growth of
khoa hybrid maize: Influence of molecular
hoc trén weight, Tap chi Molecules 2020, 25,
tap chi 3825;
quéc té = Impacts of k-oligocarrageenan
thudc application on photosynthesis, nutrient
danh uptake and bean yield of coffee (coffea
muc ISI robusta), Sains Malaysiana 2021, da

chdp nhdn dang.

2 | Baibao |02 Bai 02 Bai = Catalytic efficiency of acids for the
khoa hydrolysis of Kappaphycus alvarezii
hoc (doty) doty to oligo-carrageenan
dang properties, Tap chi Hoa hoc, 2019, tap 57
trén Tap (2E1,2), trang: 68-73.
chi = Optimization hydrolysis from
chuyén Kappaphucus alvarezii bay ascorbic acid




nganh

oriented to use as foliar fertilizer, Tap chi

trong Hoa hoc, 2019, tap 57 (2E1,2), trang:
nuoc 180-184.
d) Két qua dao tao:
< | Cép dao tao So6 lwong N

Y/, n * — -
Chuyén nganh | Theo ké | Thuc té Gh' ch;u ,

TT . (Thoi gian ket thic)

dao tao hoach | dat dugc

. 0} da bao v€ luan van va nhan
bang thac sT hoa hoc vao thang
6/2020 (c6 minh chung kem

1 Thac sy 1-2 2 theo);

" 01 hoc vién da bao v€ luan van
ngay 25/11/2020 (c6 minh ching
kém theo);

A~ Pang thuc hién luan an TS (c6
2 Tien sy 1 1 minh chiing kém theo).

d) Tinh hinh ding ky bao hd quyén sé hitu cong nghiép, quyén ddi véi gidng

cay trong:

So Tén sin phim Ker qua z Ghi chu
TT ding ky Theo Thyc t€ (Thai gian két thiic)
ké hoach | dat duoc
e e S6 don 2-2020-195 ngay
1 | Giai phap hitu ich 1 1 11/5/2020

e) Thong ké danh muc san pham KHCN da duoc tng dung vao thuc té

5 5 kbt aud Dia diém i
T, e . : K.
50 e k‘ft qua Thoi gian | (Ghiro tén, dia “t qua
TT dd dwoc wng dung hi noi 4 so bo
¢ : chi noi ung dung) :
1
2

2. Panh gia vé hiéu qua do dé tai mang lai:

Chi tiéu vé chit lwong

Hai loai san phdm phén bon cua dé tai déu c6 cac chi tiéu ding ky phu

hop voi cac Quy chuén k¥ thudt qudc gia vé chit luong phan bon QCVN 01-

10




189:2019/BNNPTNT. Céc chi tiéu diang ky Tiéu chuin co sé dugc trinh bay

tai Phu luc.
Chi tiéu hiéu qua kinh té

Hiéu qua kinh té ciia mé hinh ciia phin bén la TN06-1 trén cay ngd

Don vi tinh: triéu do”‘ng/ha

Chi phi Lai
~ - Thu . .
Cong thirc Ph,an Chl Téng nhap ;Frléu %). SO \,/('71
bon | khac dong/ha [doi chung
Truyén thong ctia nguoidan | 8,0 | 10,0 [ 18,0 |37,44| 19,44 | 100,0
Truyén thong ctia ngudi din
két hop phan bon 14 TNO6-1 83 | 10,0 | 18,3 | 44,28 2598 | 133,6

Hi¢u qud kinh té ciia mé hinh ciia phan bén ld TN06-1 trén cay ca phé
Don vi tinh: triéu dong/ha

Chi phi Lai
~ - Thu . .
Cong thire Ph’an Cf]l Téng nhap ;Frléu 0/;0. 50 Vi
bon | khac dong/ha |d6i ching
Truyén thong ctia nguoidan | 21,6 | 50 |71,6 |129,8| 582 | 100,0
Truyén théng ctia nguoi dan
két hop phan bon 14 TNOG-1 219 | 50 |719 |1438| 719 | 1235

Hi¢u qud kinh té ciia mé hinh ciia phén bén hivu co vi sinh TN06-2 trén cay

ngo
Pon vi tinh: triéu dong/ha
A Chi [:')hl Th _ Lai _
Cong thirc Ph’an Chl Téng nhap ;Fru;u 0/;0.80 voi
bon | khac dong/ha |d6i ching
Tmyén théng ctia ngudi dan
ket hop phdn bon HCVS Van | 9,9 | 10,0 | 19,9 | 37,8 17,9 106,2
Dién
Tl:uyén thong ctia ngudi dan
két hgp phan bon HCVS | 99 [ 10,0 | 19,9 | 38,16| 18,26 | 108,3
TNO06-2

11



Hiéu qua kinh té ciia mé hinh ciia phén bén hitu co vi sinh TN06-2 trén cay
ca phé

Don vi tinh: triéu do”‘ng/ha
Chi phi Th Lai
Cong thtrc Phan | Chi nhap | Triéu | % so voi
bon | khéc dong/ha |doi ching

Tong

Truyén thong cua ngudi dan
két hop phan bon HCVS | 304 | 50 |[804 |1356| 552 115,2
Song Gianh

Truyén thong cua ngudi dan
két hop phan bon HCVS | 304 | 50 |804 |1365| 56,1 117,1
TNOG6-2

Véi loi thé san pham hiéu qua, gia thanh hop 1y, két qua cta dé tai khi
duogc trién khai s& gop phan on dinh san xuat cho ciy trong tai cac tinh Tay
Nguyén theo hudng bén vitng. Theo udc tinh khi 4p dung két qua cua dé tai, du
kién s& giam dugc lugng phan bon hoa hoc va thudc bao vé thuc vat nhung van
dam bao ning suat cay trong. San pham thu hoach dat chét luong va bao dam
an toan v¢ sinh thuc phém s& tao tién dé cho viéc mo rong thi truong xuét khau
va ting gid tri ndng san trén co s tién toi thi trudng ndng san sach, tir d6 ting
hiéu qua san xuét kinh doanh.

Chi tiéu hi€¢u qua xa hoi

Gop phan gia tang gia tri chudi lao dong cho ngudi dan ving ven bién
Nam Trung B9, dam bao muc tiéu san xuat bén viing trong nghé nudi trong
rong sun.

Khang dinh gia tri bao ton va phét trién nguén nguyén liéu rong sun, 1am
chi bo suu tap vi sinh vat dat ving Tay Nguyén theo dinh hudng c6 dinh dam
va phan giai phét pho.

Pé tai da dao tao dugc 02 thac sy khoa hoc, hd trg cho 01 nghién ctru
sinh, gop phén xay dung do1 ngli can bo khoa hoc tré cho Nganh. Bén canh do,
trong qua trinh t6 chirc thyc hién dé tai, cac 16p tap huan ky thuat nudi trong

rong sun, huéng dan quy trinh thu hoach, so ché va bao quéan rong sun phu hop

12



vOi muc tiéu san xuét phan bon da duogc t6 chire tai cc tinh duyén hai Nam
Trung B, gop phan dinh hudéng cho nguodi dan ving nady mé rong phat trién
nghé nudi tréng rong sun; dong thoi da 1am da dang hoa dau ra cho rong sun
von di chi dugc xuat khau nguyén liéu tho ra nudc ngoai.

Hiéu qua moi truong:

Bang viéc day manh ting dung cac san pham sinh hoc (phan bon, thudc
BVTV) trong san xuét ca phé, ngdé nham giam thiéu phan bén vo co hoa hoc,
thuéc BVTV hoéa hoc doc hai két hop véi viéc dong bd ap dung mét sd tién bo
k¥ thuat trong canh tac, dé tai s& gop phan tich cuc trong viéc bao vé méi trudng
va sttc khoe con nguoi, duy tri va phat trién bén viing hé méi truong sinh thai
can bang, an toan va than thién bén viing cho con ngudi cing cdy trong, vat
nudi. Cac tac dong tich cuc t6i sinh thai co thé ké dén nhur:

Giam tac dong tiéu cuc ctia phan bon vo co hoa hoc, thubc BVTV hoa
hoc td1 moi truong dét, cac sinh vat co ich, bao vé an toan san xuét va da dang
sinh hoc;

Giam kha nang khang thudc cta céac loai dich hai, nang cao hi¢u qua
phong chéng dich hai bao vé ciy trong.

Giam 6 nhiém nguon nudc, khong khi, giam nhiém ban nong san (thudc
BVTYV hoa hoc, kim loai ndng, nitrat, vi sinh vat doc hai gay bénh).

Ngoai ra, can phai ké dén 1a dé tai da xay dung mot hé thong khép kin,
khong chét thai: tir nudi trong tao ngudn nguyén liéu dén thu hoach va chiét
xut, thuy phan carrageenan diéu ché phan bén 14 giau oligocarrageenan; ba
rong sau diéu ché phan bén 1a dugc phdi tron ciing VSV ban dia dé dicu ché
phan hitu co vi sinh. Pua cac san pham tir viing bién 1én phuc vu phat trién kinh
té Tay Nguyén, tao ra mot soi day lién két ving vo cung chit ché va hét sirc ¥

nghia.
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3. Tinh hinh thue hién ché d9 bao cdo, kiém tra ciia dé tai, dy an:

S
TT

Noi dung

Thoi gian
thuce hién

Ghi chu
(Tom tat ket qua, ket lugn chinh, nguoi
chutri...)

Kiém tra dinh ky lan 1

10/2018

Pé tai da thyc hién cac ndi dung
cong viéc theo dung tién do thuc
hién, dat yéu cau

Kiém tra dinh ky lan 2

5/2019

D¢ tai da thuc hién cac nd1 dung
cong viéc theo dung tién do thuc
hién, dat yéu cau

Kiém tra dinh ky lan 3

6/2020

Dé tai da thue hién cac ndi dung
cong viéc theo dung tién do thuc
hién, dat yéu cau

Kiém tra dinh ky lan 4

12/2020

D¢ tai da thyc hién cac ndi1 dung
cong viéc theo dung tién do thuc
hién, dat yéu cau

Kiém tra dinh ky 1an 5

4/2021

D¢ tai da thuc hién cac ndi1 dung
cong viéc theo dung tién do thuc
hién, dat yéu cau

TM. Chii nhi¢m @@ tai
Thuw ky khoa hgc cua de tai

Huynh Hoang Nhuw Khanh

Thii trueéng té chire chi tri

Ph6 Vién truéng — Phu trach Vién

Pham Durc Thinh
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MO DAU

Tay Nguyén, ving cao nguyén dat do6 Bazan mau md trii phi cia nudc
ta, 1a ving c6 tiém nang, thé manh trong phat trién tip trung ca nhom cay
cong nghiép nhu ca phé, che, hd tiéu, cao su, diéu...clng c4c nhém cay luong
thuc, an trai va rau mau. Trong nhitng nam qua da hinh thanh nén nhirng vung
san xuat tap trung quy mé 16n va tao ra khdi luong san pham doi dao phuc vu
cho xuat khau va tiéu dung trong nudc.

Tuy nhién, tinh hinh san xuit cac cdy trong trén tai ving Tay Nguyén
dang boc 16 nhiéu yéu kém, anh huéng nghiém trong dén su phat trién bén
vitng cua san xuat ndong nghiép. Thuc té cho thiy, nhiéu cdy trong mic du co
tang truéng cao nhung thiéu on dinh va tiém an cac rii ro vé canh tac, dich
hai va chat luong néng san. Nguyén nhan chinh xuat phat tir yéu t6 kém bén
vitng trong canh tac cdy trong da va dang hién hitu nhiéu nim qua trong san
xuat ndng nghiép cta nudc ta ndi chung va tai Tay Nguyén ndi riéng. Trong
d6, yéu t6 phan bon dong gdp mot phan khong nhé nhu sir dung chua hop 1y,
phan nhdp ngoai gia thanh cao, chat luong phan khong on dinh, phan kém
chat luong, phan bon gia ...

Cac két qua nghién ctru trén thé gidi ciing nhu trong nudc c6 thé thiy
rang phan bon tir rong bién dic biét phan bén tir rong sun khong chi mang lai
nang suat cao cho hau hét cc ciy trong ma con co kha ning khang mot sb
bénh, ting kha niang thich tmg véi thoi tiét. Dua trén ngudn nguyén liéu rong
sun trong nudc doi dao va co kha ning phat trién, dé tai da xay dung duoc
mot hé théng cong nghé khép kin, khong chat thai: tir quy hoach, dinh
huéng nudi trong rong sun tao ngudn nguyén lidu; thu hoach va chiét xuat,
thuy phan carrageenan diéu ché phan bén 1a giau oligocarrageenan; ba rong
sau diéu ché phan bon 14 dugc tiép tuc phdi tron cung vi sinh vat ban dia dé

diéu ché phan hitu co vi sinh. Két qua dat duoc clia dé tai ngoai cac quy trinh



diéu ché 02 loai ché pham phan bon TN06-1 va TN06-2, cac quy trinh hudng
dan st dung ting ché pham d6i voi cay trong, danh gia duoc hiéu qua kinh té,
x4 hoi, moi truong ctia ché pham, thu nhan dugce 01 Bo suu tap Cac vi sinh vat
hitu fch tai viing dat ban dia ma dé tai con dat duoc cac gia tri nhan van nhat
dinh, dap img muc ti€éu ma Chuong trinh Tay Nguyén dat ra. Do chinh 1a dua
cac san pham tir ving bién 1én phuc vu phét trién kinh té Tay Nguyén, tao ra
mot soi day lién két ving vo cing chit ché va hét stc ¥ nghia, gop phan thic
day phat trién kinh té lién ving Nam Trung bo - Tay Nguyén.

Véi loi thé san pham hiéu qua, gia thanh hop 1y, két qua nghién ctru
ctia d¢é tai s& gop phan 6n dinh san xuat cho cay trong tai cac tinh Ty Nguyén
theo huong bén virng, giam luong phan bon hoa hoc va thudc bao vé thuc vat
nhung van dam bao ning suat cdy trong; San pham thu hoach dat chat luong
va bao dam an toan v¢ sinh thuc phém s& tao tién dé cho viéc mo rong thi
truong xuat khau, khang dinh gia tri néng san, tir d6 gia ting hiéu qua san
xuat kinh doanh.

Sau hon 30 thang to chirc thyc hién, dé tai “Nghién ctru va hoan thién
cong nghé san xuat ché pham phan bon 14 sinh hoc giau oligocarrageenan va
phan vi sinh chitc nang tir sinh khéi rong sun (Kappaphycus alvarezii) nham
nang cao hiéu qua san xuat mot sd cdy trong quan trong (Ca phé, ngd) tai cac
tinh Tay Nguyén” da dat dugc cac muc tiéu chinh nhu sau:

= Hoan thién quy trinh c6ng nghé hoan chinh dé tao cic san phim phéan
boén mai an toan, gia thanh thap, than thién moi trudng tir sinh khdi rong sun
(Kappaphycus alvarezii) va ing dung thanh cong cong nghé & quy mé pilot
gém: Téach chiét diéu ché phan bon 1a giau oligocarrageenan; tao ché pham
phan vi sinh chirc ning sir dung vi sinh vat ban dia (vi khuan c¢é dinh dam
Azotobacter spp. va Bacillus mucilaginosus) tir ba sinh khéi rong sun sau tach
chiét.

= XAy dung cac quy trinh san xuét va str dung hiéu qua cho ca phé, ngo sir



dung cac ché pham phan bon méi dugc tao ra.

» Pa dang hoa san pham dau ra cho rong sun gop phan phat trién nghé nudi
trong loai rong nay tai cac tinh Nam Trung Bo va nang cao hiéu qua san xuat
ndng nghiép tai cac tinh Ty Nguyén, tao lién két phat trién kinh té lién ving
Nam Trung bd - Tay Nguyén.



CHUONG 1. TONG QUAN VE TINH HINH NGHIEN CUU
1.1. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA
DE TAI

I.1.1. Céac nghién ciru vé phan boén tir rong bién trén Thé giéi

Phan bon1a "thirc an" do con ngudibd sung cho cdy trong. Trong
phan bén chira nhiéu chét dinh dudng can thiét cho ciy. Cac chat dinh dudng
chinh trong phan 1a dam (N), 1an (P) va kali (K). Ngoai cac cht trén, con c6
cac nhom nguyén t6 vi lwong .v.v... Tuy nhién, khong phai tat ca luong phan
bon cho vao dat s& duoc hip thu hét dé nubi cay. Theo sé liéu tinh toan cua
cac chuyén gia trong linh vuyc nong hoa, hiéu suat sir dung phan dam méi chi
dat tir 30-45 %, 1an tir 40-45 % va kali tir 40-50 %, tuy theo chan dét, giéng
cdy trong, thoi vu, phuong phap bon, loai phan bon .v.v... Trong sé phan bon
cay khong sir dung duoc, mot phan giir lai trong cac keo dat va 1a nguodn dinh
dudng dy trit cho vu sau; mot phén bi rira tr61 theo nudc mat va chay vao cac
a0, ho, song subi gdy 6 nhiém nguén nudc mat; mot phﬁn bi truc di (thém rut
theo chiéu doc) xudng ting nudc ngdm va mot phan bi bay hoi do tac dong
ctia nhiét d6 hay qua trinh phén nitrat héa gay 6 nhiém khong khi... Nhu vay
van dé gay 6 nhiém moi truong ctia phan bon trén dién rong va lau dai 1a viéc
Xay ra hang ngay hang gio ctia Cac ving san xuit nong nghiép.

Trong nhiing ndm gan ddy, viéc nghién clru san xut va sir dung céc
ché pham phén bon sinh hoc, phan bon vi sinh d3 phat trién rat nhanh dé thay
thé mot phan cho phan vo co héa hoc gy thoai hoa dat trong. Cac qudc gia
cling rat chu trong dén viéc nghién ctru, san xuat va str dung cac ché pham
sinh hoc phong trir dich hai dang bon phéi hop véi phan bon dé thay thé dan
va di dén loai bo hoan toan thude trir dich hai hoa hoc doc hai gay 6 nhiém
moi truong.

1.1.1.1. Gidi thiéu vé phan bon tir rong bién
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Trong nhimg nim gan day, cong dung ctia rong bién d6i vai ciy trong
da duoc cac nha khoa hoc trén thé giéi nghién ciru va diéu ché thanh cong
cac loai phan bon chuyén dung danh cho cdy. Cac két qua nghién ctiru déu
cho thiy phan bon tir rong bién c6 nhiéu céng dung, ndi bat nhu: gidp trung
hoa céc ion dinh dudng, gitt nude, ting kha ning ho hap cho ré, ting cudng
quang hop, 1am mat cAy, mat bong, mat trai, chdng rung trai, giup dat toi
xbp, khir phén, nang pH dat, gitip nAim ddi khang (Trichoderma, Bacillus,
Mycorhiza...) hoat ddng manh, ngan can sy xam hai tir cac tac nhan khac
cho bo ré, thay thé hoan toan phéan hitu co truyén théng khac, giup cdy khoe
manh, khang bénh tdt, nang suat vuot troi. O nhiéu qué)c gia tién tién trén thé
gidi, phan bon 14 diéu ché tir rong bién di duogc str dung phd bién tir nhiéu
nam vé truée, tuy nhién tai Viét Nam loai phan bon nay méi chi thuc su phé
bién trong nhitng nim gan day va hau hét déu 1a phan nhap khau.

Bén canh phan bon sinh hoc, cac chét kich thich ting trudng thuc vt
cling rat da dang va duoc st dung rong rai. Thi trudng cac hop chat kich
thich tang truong thuc vat co nguén géc sinh hoc trén toan cau du kién s&
tang 12 % mdi nam [13]. Trong dé, str dung dich chiét rong bién trong canh
tac hiru co 1a mdt k¥ thuat an toan, bao v€ tai nguyén moi truong, tranh 6
nhiém va thu hoach thyc phdm sach dwoc nhiéu nudc trén thé gidi tap trung
nghién ctru va phat trién tng dung trong nhiing nim gan day. That viy, rong
bién dd duogc sir dung trong hang thién nién ky, hodc phun truc tiép hodc bon
16t nhuw mot thanh phan dé gitp ting cudng d6 phi ctia dat va nang cao ning
suat cdy trong [13, 16, 40]. Sau két qua nghién ctru ban dau cta Milton
(1952), mot loat cac san pham chiét xuét 10ng cua rong bién da dugc thuong
mai hoa trén toan thé gidi phuc vu cho nong nghiép va cay trong [49]. Cac
chiét xuat ndy cé vai tro ting cuong cai thién chat dinh dudng, chat khoang

cho cay trong va cai thién cau truc dat, kich thich sy phat trién cua ré, kha



ning nay mam va thanh 14p ciy con, cai tién ning suit cy trong thong qua
kha ning kich thich ting truong, san luong, hoa va két trai, ting kha ning
khang bénh, va cai thién strc chéng choi vé6i cac diéu kién khic nghiét cua
moi truong séng [13, 32]. Cac két qua nghién ctru cling cho thiy sy hién dién
cua hormone tang truong thuc vat, cac polyphenol, cac polysaccharide co
ciu trac doc ddo cung cac hop chét co trong lugng phan tir thap co trong dich
rong bién dong vai tro hét stic quan trong cho doi sdng cdy trong va quyét

dinh nang suét thu hoach [26, 41, 62, 83].

Treatment Effects Possible Mechanisms
Growth Responses )
1. Improved Shoot & Root growth < Modulation of Phytohormones
2. Higher flowering and fruit set ==+ < Increased photosynthetic
3. Better yield efficiency and carbon assimilation
< Delayed senescence
, - Biotic stress resistance < Anti-microbial
Arial application 1. Resistance to fungal, = & Anti-feedent and insect repellent
1.Seed Treatment > bacterial and viral pathogens - Up dation of di Bk
§§:::1r|ggp‘l:: \ \ 2. Resistance to insect pests genes eg. PR-genes
‘A‘g:k“&c g tresst::fismnce < Reduced transpiration
2 F mlkng ‘a r,'°e < Enhanced stomatal conductance
o o S < Up-regulation of subset of stress
3. Enhanced photosynthesis resistance metabolome
Enhanced nutritional Quality —s * Altered metabolism, )
“Functional food" ty % Up-regulation of bio- synthetic
enzymes
Suppression of soil borne
& 509000 & Danmadodes % Anti-microbial
o -4 —+ < Enhanced growth of friendly
microbes
< Anti-infective
Soll application
1. Incorporation of marine bio-products
2. Soll drenching Improved Nodulation e ARered Mutatokem,
3. Addition of extracts to hydroponics Promote Plant growth == < Modulation of root exudates
promoting rhizobacteria < Differential expression of signal
(PGPR) molecules & bio- synthetic
enzymes
Water and low temperature —p < Altered root architecture
stress resistance < Efficient water and nutrient uptake

Hinh 1.1. So dé mét s6 tic dong ciia dich chiét rong bién doi vi cdy trong [40].

Cac nghién clru vé viée str dung dich chiét rong bién di duoc béo céo
nhu 1 mot cong nghé xanh dé ting niang suat va chat luong ciia mot sb loai
cay trong va duoc st dung rong rii trong nong nghiép [7, 13, 16, 25]. Hon
nita, nhitng chat kich thich sinh hoc c6 ngudn gdc rong bién nay da dugc thu

nghiém bang nhiéu cach khac nhau nhu bén 16t, nudi trong thiy canh, tudi



dat va phan bon 1a dé 1am ting nang suat cdy trong [69]. Mic du sir dung
rong ri trong ndng nghiép, nhung tan sé va thoi gian ap dung d6i véi timg
d6i tuong, ¢ ving thé nhudng khac nhau dé c6 duoc két qua tot nhat van
dang duoc nghién ctru.

Cac két qua nghién ctru cho thiy thoi gian va liéu luong sir dung dich
chiét rong bién khac nhau tuy thudc vao loai rong thu nhan dich chiét va d6i
tugng duoc ap dung. Vi du, dich chiét tir rong Ulva reticulata da dugc phun
bdn 1an trén cdy dau mudi [67], trong khi d6 dich chiét tir rong Gracilaria
edulis da chi phun hai 1an trén cing mot dbi twong [56]. Nhom nghién ctru
cta Hanna H. Omar (2015) da bao céo tac dong cia viéc ngam hat trong dich
chiét rong Gracilaria corticata va Ulva (Enteromorpha) flexuosa bién 1én su
tang truong cta ngd [28]. SO 1an ap dung dich chiét rong bién ciing rat khac
nhau trong cic nghién ctru, tiy thudc vao Cay trong va cé thé sir dung trong
sudt chu ky séng cia cay, co thé chi sir dung mét lan [33, 43], hai lan [60,
61], ba lan [44, 57, 70], nam lan [5, 74] hodc c6 thé 1én dén muoi 1an hoic
nhiéu hon [59]. Va ciing c6 nhiéu loai ciy trong khac nhau d3 duoc thur
nghiém tac dong cta dich chiét rong 1én sy phat trién va sinh truéng cua cay.
Dich chiét rong Nau Ascophyllum nodosum da dugc Marcia va cong su khao
sat tic dong 1én cac dic diém sinh hoa hoc va san luong cdy lia mi giéng
IAC 364. Cac thi nghiém dugc thiét ké trén 3 16: dbi chimg (H.0), xtr 1y hat
(0,1 ml dich chiét A. nodosum trén 100g hat) va tudi dat (5 ml/1L dich chiét
rong, tudi vao cac ngay 14, 28 va 42 sau gieo hat), thi nghiém dugc 1ap lai 10
lan. Cay lua duoc tudi dich chiét rong thé hién sy vuot troi vé chiéu cao,
trong luong kho cua chdi va sé luong bong, ting so vai dbi ching 1an luot 1a
10,72 %, 22,22 % va 13,19 %). Tuy nhién, cac ciy nay lai co chi sd thu
hoach thap (do s6 lugng chdi qua nhiéu), giam 17,12% so véi d6i chung. Hat

duoc xtr 1y bang dich chiét rong ciing thé hién chiéu cao ting hon so véi ddi



chtng nhung khong thay doi cac thong sb sinh hoéa hoc va san luong [14].

Mic du cac két qua nghién ctiru dd cho thdy anh hudng cua dich chiét
rong bién |én cic giai doan ting trudong khac nhau cta cdy trong bang cach
stt dung nhiéu 1an trong mot mua, nhung cac nghién ctru nay di khong tap
trung vao viéc so sanh cac tdc dong trén cac giai doan tang trudng cua cay
trong. Bén canh do, cac két qua nghién ctru ciing dd khong t6i wu hoa dugc
cac diéu kién sir dung dich chiét rong bién nhu sd luong phun va thoi gian
phun dé dat duwoc ning suét cao nhét cua cdy trong mong mudn nhim dat
duoc hiéu qua kinh té ti da.

Trong s céc loai rong bién duogc nghién ciru dé phat trién thanh céc
dang phan bon, rong Sun Kappaphycus alvarezii dugc dac biét quan tam vi
thanh phan dinh dudng vuot trdi cing muc ting truong, kha ning dap ung tot
cua cay trong. Hang loat cac cong bd trén thé gidi da khang dinh kha ning
kich thich su phat trién cua cay trong, kha ning chéng chiu bénh va ning
xuat ting cao khi str dung phan bon tir rong Sun so véi cac loai rong khac va
so voi dbi ching khong sir dung phan bon rong bién, dic biét sd luong cac
cong bd chu yéu tap trung tai cac nudc co nudi trong rong Sun trén thé gidi
(An D9, Philippin, Indonesia, Brasil ...).

Badng 1.1. Thanh phan dinh dwéng ciia dich chiét rong Sun
Kappaphycus alvarezii [85]

Thanl&li);'ll?g dinh Ham lwong (%) rg?:l? l(;ll;;’l:g Ham lwong (ppm)
Nitrogen 0,45-0,70 Mangan 6-9
Phospho 0,007 — 0,001 Sat 100 — 160
Kali 1,60 —2,10 Pong 7-11
Natri 0,45-0,7 Kém 19-25
Canxi 0,04 - 0,06 Coban 2-5
Magie 0,06 — 0,07 Molybden 2
Sulphat 1,06 -1,20 IAA 25,14
Chloride 2,36 - 2,70 Kinetin 8,5
Zeatin 20,1
Gibberellin 27,11




Dich chiét tir rong Sun K. alvarezii da dugc str dung dudi dang phan
bén 14 vo1 cac néng d6 0; 2,5; 5; 7,5; 10; 12,5 va 15 % trén cay dau nanh
Glycine max. Két qua nghién ctru cho thiy chang nhitng san luong hat gia
ting ma chét lugng dinh dudng cua hat ciing gia ting dang ké [25]. Leindah
D. N. va Mani S, 2015 d sir dung phun dich chiét rong Sun K. alvarezii va
Gracilaria 1én cdy lua va khao sat kha nang phat trién, nang suit va chat
luong cua gidng lua ADT43. Dich chiét rong K. alvarezii va Gracilaria dugc
két hop voi cac phan bon 14 thong thudng theo céc ti 16 1an luot 2,5; 5; 7,5;
10 va 15 % phun 1én cay laa ADT43 sau 35, 45 va 60 ngay gieo hat (di
chtng: phan bon 14 thong thuong, khong bd sung dich chiét rong bién). Két
qua cho thay dich chiét rong sun cho san lugng cao hon (11,8 %) va ting
9,52% khi sir dung dich chiét Gracilaria so vdi d6i chung [45].

Pramanick B. va cong su (2014) cho két qua tuong tu khi khao sat anh
huong cua viée phun dich chiét rong Sun K. alvarezii va Gracilaria trén 0a,
khoai tay, dau xanh. O ham luong phun tdi wu, san lugng lua, khoai tay, dau
xanh lan luot 13 6,25; 25,05; 1,27 (t/ha) dbi v6i dich chiét K. Alvarezii: 6,25;
24.65; 1,22 (t/ha) d6i v6i dich chiét Gracilaria va 4,63; 18,23; 0,91 (t/ha) &
mau d6i ching. Pac biét cac tdc gia thu nghiém st dung dich chiét K.
Alvarezii voi 50% luong phan NPK so véi d6i chimg cho san luong lua va
dau xanh cao hon d6i chung (5,8; 17,93; 1,1 t/ha) [57]. Piéu nay ching t6 c6
kha nang giam phan bon hoa hoc van dam bao san luong khi stir dung dich
chiét K. alvarezii.

Mot dy an nghién cuu vé tac dong cua viéc su dung dung dich kich
thich sinh hoc ¢ chira 5% chiét xuat rong Sun Kappaphycus alvarezii (tén
thuong mai ctia san pham: AquaSap) d6i v6i 27 loai cdy hoa mau (ca chua,
dau bap, 6t, 6t chudng, ci dén, cai ci...) da dugc tién hanh trong 4 nim

(2012-2015) tai An P9. San luong cay trong ting trong khoang 11-52 % trén



tat ca cac ddi tuong duoc nghién ctru [38]. Nhom nghién clru ndy ciing da
khao sat anh hudong ctia san pham AquaSap ddi véi san luong va ham luong
dau cua cay dau (var. TMV-7) va hat hoa hudng duong (var. Co-2) khi dugc
phun phan bon 14 chira 5 % AquaSap. San lugng hat thu dugc tang 31,69 %
va ham luong dau ting 1,27% dbi v6i gidng dau (var. TMV-7), va cic chi sb
nay lan luot 1 51,5 % va 15,77 % ddi voi gidng hoa huéng duwong (var. Co-
2) [37].

Nhu vay, 16 rang c6 thé thdy bén canh mot vai loai rong luc (Ulva
reticulata, Ulva flexuosa) va rong Nau (Ascophyllum nodosum, Ecklonia
maxima) dugc sir dung 1am phan bon thi da sb cac cong bd déu tap trung vao
rong Do, dic biét 1a rong Sun Kappaphycus alvarezii. Dich chiét tir rong sun
Kappaphycus alvarezii khi bon 4 khong chi cho san luong cao hon so véi
dich chiét rong bién khac ma con c6 tac dung voi hau hét tat ca cac cay trong
thir nghiém, khong chi ting ning suat ma chat luong ciing duoc cai thién.

Mic du dich chiét chiét tir rong sun Kappaphycus alvarezii da duoc
nghién ciru dua vao sir dung lam phan bon tir 1au va hi€u qua cua no da duoc
khang dinh. Tuy nhién, san pham nay ban dau chi c6 thé dugc coi la san
pham phu trong qué trinh chiét sian pham chinh d6 1a carrageenan.
Carrageenan 1a thanh phan chu yéu cta thanh té bao rong Po (chiém khoang
40%) trong luong kho, chung bao gém galactose sulfate va trong mot so
truong hop con ¢ ca anhydrogalactose. Co nhiéu cdu tric khac nhau cua
carrageenan va muc d0 sulfate hoa cua cadc dang carrageenan cling khac
nhau. Ciing chinh vi chita ham luong cao gbc sulfate nén carrageenan co
nhing tinh cht sinh hoc dic thu hon alginate, chitosan ma khong can phai
sulfat hoa. Trong thoi gian gan day, carrageenan bién tinh (trong lugng phan
tir thap hay & dang oligo) dugc nghién ctru tng dung trong my pham, dugc

pham va phan bon. Oligo carrageenan voi vai trd 13 phan bon sinh hoc khong
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chi boi tac dung cia ndé nhu mot chét kich thich thich sinh truong ty nhién
ma con ¢6 kha ning ting sttc dé khang cho cay trong chng lai siu bénh, sy
thay doi ciia thoi tiét.

1.1.1.2. Tinh hinh nuéi tréng rong sun trén thé gidi

Kappaphycus alvarezii (Doty) Doty ex P. Silva (con duogc biét dén véi
tén thuong mai la “cottonii” va ngudi Viét Nam goi la rong sun) 1a mét loai
thudc nganh rong dé (Rhodophyta), ngudn gdc phan bd ty nhién ¢ ving bién
nhiét d6i chau A va khu vuc Tay Thai Binh Duong. Rong sun la loai rong
bién phat trién rat nhanh, sinh khdi ting gap déi trong vong 15 ngay va co
thé nudi trong voi nang suat cao trén quy mod 1én & cac thuy vuc ven bién
[10]. Rong sun chua kappa-carrageenan, mot polysaccharide da dugc st
dung rong rdi véi nhitg ung dung khac nhau trén toan cau nhu nganh cong
nghiép thuc pham, duoc pham va thyc pham chirc nang. Trén thé gidi, mot
s6 nghién ctru d3 dugc tién hanh dé xac dinh vé tiém ning sinh khdi cua rong
sun dé san xuat thudc chdng oxy hoa [29], ngudn cung cap ethanol sinh hoc
[39] va dac biét l1a cac trng dung trong phan bon nong nghiép [58, 85].

Trong thuong mai rong sun dugc bat dau nhimg nim 1970 ¢
Philippines va sau khi nuéi trong thanh cong da chuyén giao cho Indonesia,
Malaysia, Tanzania vd mot s6 noi khac trong quin dao Thai Binh Duong.
San pham tir rong syn st dung vao nhiéu muc dich khac nhau nén nhu cau thi
truong khong ngimg ting 1én. Do nghé trong rong sun dem lai lgi nhuan kinh
té kh4 16n nén trong bén thap ky qua, rong sun di gidi thiéu trén toan cau voi
nhimg qudc gia c6 bién dé trong thir nghiém va thuong mai nhu 1a mot sinh
ké thay thé bén vimg cho nhimg ngudi dan séng ving ven bién. Hién nay,
rong sun di dugc gidi thidu dén hon 20 nudc ving can nhiét déi cho dén
nhiét d6i véi pham vi trén khip thé gigi trong vong 10° Bac va Nam cuia

duong xich dao dé nudi trong thuong mai.
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San lugng cia Eucheuma va Kappaphycus thuong mai da ting mot
cach rat nhanh chong ké tir khi viéc nuéi tréng ra doi vao nam 1971, tir san
luong chua day 1.000 tin rong kho d 1én dén xap xi 160.000 tan rong kho &
trén toan thé giéi vao nam 2009 [11]. Philippines chiém 71,9 % san luong
thé gidi vao nam 2000, nhung chi con chiém 31,9 % vao nam 2010, cing voi
3,7 % san luong thé gidi do Malaysia san xuat. Indonesia d san xuat 60,5 %
san luong toan thé gidi vao nam 2010 va tré thanh qudc gia nudi trong rong
bién carrageenan 16n nhét, cung véi rong sun (Kappaphycus alvarezii) va
rong bap su (K. striatum) 1a céc loai nudi trong chinh [78]. Téng san luong
rong sun thé gidi nam 2012 dat khoang trén 2 triéu tdn tuoi véi tong kim
ngach dat trén 375 triéu USD [12].

1.1.1.3. Péc diém cdu tric cia carrageenan va cdc phwong phdp cdt
mach carrageenan dé tao thanh oligocarrageenan

CO ba loai carrageenan chinh, khac nhau bdi mirc d6 sulfate hda: k-
carrageenan (chi c6 mot nhom sulfate trén mdi disaccharide), i-carrageenan
(c6 hai nhdm sulfate trén mdi disaccharide) va 1-carrageenan (c6 ba nhom
sulfate trén mdi disaccharide).

Carrageenan la céc polysaccharide tao boi cac chudi lip lai clia céac
don vi galactose va 3,6 anhydrogalactose (3,6-AG), ca dang sulfate hda va
khong sulfate hoa. Cac don vi nay tham gia cac lién két a-1,3 va p-1,4
glycoside. Céc cong trinh nghién ctru cho thiy carrageenan c6 nhiéu cdu trac
hoa hoc khéac nhau va do dé carrageenan dugc dinh nghia theo cac thuat ngir
cau tric hoa hoc. Ngudi ta phan ra c4c loai carrageenan 1a: mu, kappa, nu,
iota, lamda, theta, xi. Cac loai nay chi khac nhau & muac do sulfate, vi tri
sulfate hoa, muc d6 dehydrate hoa. Carrageenan cé tinh chat tao gel dong
giong nhu agar nhung sirc dong kém hon vi anh hudng bai luc day tinh dién

cta cac nhom —SQOgs. Tuy nhién, trong moi truong cd canxi thi sttc dong tang
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1én rat 16n do c6 su tao thanh cau ndi lién két canxisulfate giita cac phan tu
carrageenan trong dung dich.

Ciing nhu mot sd polysaccharide khéac, carrageenan co thé thuy phan
hay cit mach thanh oligo bang nhiéu phwong phap khic nhau. Cac phuong
phap chi yéu c6 thé ké dén 1a:

- Phuong phap chiéu xa [1].

- Phuong phap dung song siéu am [52].

- Phuong phap hoa hoc (tac nhan axit, baze, tac nhan oxy hda...) [27];

- Phuong phap sinh hoc (enzyme).

M0i phuong phép khac nhau vé co ché ciing nhu céu tric va dic tinh cia
san phém tao thanh. Vi vay, viéc nghién ctu lga chon phuong phap thich
hop, phan tich, danh gia thanh phan va dic tinh cia cac dang oligo thu dugc
la mot trong nhitg nodi dung nghién ciru chinh ma dé tai can tap trung lam
ro.

1.1.1.4. Tac déng cua carrageenan va oligocarrageenan doi véi kha
nang kich thich suw ting triréng cua cay trong

Thuc vat 1a sinh vat tu dudng, bat dong, chu trinh séng co lién quan
dén cac qua trinh trao doi chét phirc tap khac nhau dé thu thap ning lugng va
tong hop chat chuyén hoéa can thiét cho sy ting truong va phat trién.
Carrageenan va cac oligocarrageenan da dugc chirng minh 1a kich thich sy
phat trién cua thuc vat bang cach diéu chinh cac qua trinh sinh 1y va sinh héa
khac nhau. Oligocarrageenan la cac oligo galactose sulfate hda, thong thuong
gom khoang 20 monomer, duoc tao ra bang cach dé polymer hoa cac dang «,
A- hoac 1-carrageenan b?mg tac nhan nhiét do, axit hodac enzyme. Céac oligo
nay hoat dong nhu cac phan tir tin hi¢u, kich thich kha nang sinh phoi bao tir
& cdy cai bap Brasssica oleracea var. italica. Cac oligocarrageenan c6 chira

cang nhiéu nhom thé sulfate cang c6 kha niang kich thich sy hinh thanh phoi
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bao tir. Cac dang A-carrageenan sau khi bién tinh bang hinh thtc séc nhiét
cling lam ting dang ké kha ning san sinh phoi bao tir & cai bap B. oleracea
var [46]. Cac oligocarrageenan ciing thé hién kha ning lam tang chiéu cao
cay va sinh khdi 14 d6i vé6i cay thude 14 bang cach kich thich sy quang hop va
qua trinh cb dinh cacbon trong thuc vét, bao gdm ting hoat tinh ribulose 1, 5-
bisphosphate carboxylase/oxygenase (Rubisco) [15].

Co thé tom tit cac tac dong cua viéc s dung carrageenan dén hoat
dong té bao va din dén qua trinh kich thich ting truéng ciy tréng bang hinh
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Hinh 1.2. Hoat dong {é' bao va kha nang kich thich sy tang truong cua cdy
trong khi sir dung carrageenan [70].

Két qua nghién ctu ciing cho thy viéc phun cac oligo k-, A-, VA t-
carrageenan 1én 14 cdy thudc 14 da lam tang chiéu cao cia Ay, sinh khoi 14,
ham luong chlorophyll va tang cuong hoat dong quang hop thong qua hé
thong quang hoa I (PSII). Saucedo (2015) phat hién ra rang viéc ap dung céc

oligocarrageenan da cai thién sy tang trudng cua cdy Thong Pinus radiata
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bang cach tao ra sy tich tu cac C, N va S & cdy trong [65], k-carrageenan kich
thich kha ning ra hoa sém, ting chiéu cao cdy, sb luong qua, 14 va cai thién
su phat trién ¢ ca hai cay dau ga va ngd [9].

Ngoai ra, oligocarrageenan ciing thé hién kha ning kich thich hoat tinh
mot sd enzyme tong hop NAD (P) H lién quan dén qua trinh trao ddi chét co
ban. Cac tng dung phun k-, A- va 1-OCs ciing dugc bao cao lam tang su phat
trién cua ciy trong va su phan chia té bao ¢ cdy thudc 14 va nhing thay dbi
nay lién quan dén su gia ting sd luong té bao nhung khong lam ting kich
thude té bao [15]. Nhu viy, cac két qua nghién ctru déu cho thiy viéc st
dung céc dang oligocarrageenan c6 kha ning gia ting sinh khéi cdy trong
thdng qua su biéu hién cta cac protein quy dinh chu ky té bao [15, 26].

Bi va cong sy (2011) d& chang minh rang k-carrageenan bon cho dat o
néng d6 1 mg/g hoic dung dich phun trén 14 & nong do 0,1 pglucose/ml da
kich thich ting truong, ting chiéu cao, sd lugng qua va 14, giy ra su ra hoa
som & cdy dau Cicer arietinum [9]. Két qua nghién ctru cho thiy cac dang
oligo k-carrageenan, |-carrageenan va i-carrageenan v6i mic do dé polyme
hoa lan lugt 1a 1-3, 3-9, va 2-6 da kich thich sy phat sinh phoi ctia bong cai
xanh, dac biét la oligo 1-carrageenan [46]. Ngoai ra, oligo k-carrageenan thu
duoc bang cach dé& polyme hoa bang tia phong xa y da ting cudng sy phat
trién ctia ré va choi ddi véi cay lda [1]. Gonzalez va cong sy (2013) da chuan
bi cac oligo k-carrageenan, l-carrageenan va i—carrageenan voi mirc do
polyme héa khoang 20 bang cach thuy phan carrageenan thuong mai trong
dung dich axit [27]. C4c oligocarrageenan dugc khio sat & néng do 0,5-5
mg/ml ¢6 kha ning 1am ting chiéu cao cdy va sinh khéi 1a ddi véi cdy thude
la (var. Xanthi), dic biét 1a cac oligo k-carrageenan. Két qua nghién ciu
cling cho thay oligocarrageenan di ting cuong phan (mg quang hop, hoat

tinh rubisco, hoat tinh dehydrogenase glutamate lién quan trong qué trinh
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ddng hod nito, cac con dudng chuyén héa co ban va qué trinh phan chia té
bao & cdy thude 14. Pang luu ¥ 1a d6i véi cay thude 14 (var. Burley) duoc st
dung dich chiét c6 chtra oligocarrageenan cho thiy su gia ting cac chu trinh
chuyén hoa trong té bao dan dén gia ting su phén chia té bao. Va vi thé n6
lam tang chiéu cao cay, ting kich thudc 14 va vi vy ma sinh khdi 14 tang cao.
Mit khac, kha ning bao vé cay thubc 14 (var. Xanthi) chong lai sy nhiém
virus, ndm va vi khuan khi duoc st dung cac oligo k-carrageenan, I-
carrageenan va i-carrageenan ciing da dugc bao cao. Pay chinh 1a do kha
nang tich tu cdc khéng sinh thudc nhoém phenolic nhu salicylic acid,
dihydrobenzoic acid, vanillic acid, acid gallic, acid caffeic, acid ferulic, acid
chlorogenic, scopoletin, esculetin, kaempferol va quercetin [79]. Vi vay, cac
oligocarrageenan kich thich ting trudng va bao vé cdy trong chong lai cac tac
nhan gay bénh.

Trong nhiing ndm gan day tai Philippines, nuéc cd nghé nudi trong
rong sun phat trién da c6 nhiéu du an nghién ctru phét trién str dung oligo
carrageenan 1am chét kich thich sinh trudng va két qua cong bd cho thay tac
dung rat 1 rét, cao hon nhiéu so véi sit dung chitosan trén mot s6 cay lay hat
(laa, dau, lac...vv). Tuy cac két qua cong bd cua cac tac gia khac nhau co su
khac nhau vé sb liéu nhung déu khang dinh kha nang kich thich sinh truéng
ciia chung. Tai bao cédo két qua dy an R&D do Vién nghién ctru l0a
Philippines thuc hién: nghién ctru tdc dung kich thich sinh truéng cua
carrageenan va chitosan chiéu xa trén IGa trong trong vuon thi nghiém (pod
in greenhouse) va ngoai rudng thyc té (in field) [35]. Thuc nghiém dugc tién
hanh v6i 3 luong phan NPK khac nhau la 0 (khéng bon phan); 45-20-20
kg/ha (50 % lugng phan binh thuong) va 90-40-40 kg/ha (100 % lugng phan
binh thudng) phun & cic ndong do carrageenan khac nhau (dén 200 ppm) &

tudi cay lua 15; 42; 75 ngdy sau gieo. Két qua cho thiy niang suit ting ¢ tat
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c4 cac nong do phun:

- O vuon thi nghiém khi khong str dung phan bon ndng do6 carrageenan
100 ppm cho niang suat cao nhét tang 31,2% so v&i ddi chung. Khi str dung
50% luong NPK (45-20-20 kg/ha) niang suit cao nhat & ndong do 25 ppm,
28.8 (%), khi sir dung 100% lugng NPK (90-40-40 kg/ha) ning suit ting cao
nhat 13 17,8 % khi nong do 1a 75 ppm va khi ting ndng d6 dén 200 ppm ning
sut chi tang 15 %.

- Thi nghiém thyc té ngoai rudng khi khéng bon phan NPK san lugng
tang khong dang ké. Pbi véi luong phan str dung 13 50% nang suit cao nhat
dat 5,93 t/ha tang khoang 30 % so voi khong phun (4,57 t/ha). Khi lugng
phan NPK st dung 12 100% nang suat cao nhat dat 7,51 t/ha ¢ néng do 100
ppm ting khoang 26 % so véi khong phun (5,82 t/ha). Tir d6 ciling thay rang
khi str dung 50 % lugng phan bon NPK cho san lugng tuong duong véi st
dung 100% phan bon khong phun va ndng do tdi wu cta dich phun tiang theo
lugng phan bon st dung.

1.1.1.5. Tde déng cua carrageenan va oligocarrageenan doi véi khd
ndng kich thich ting cwong mién dich ¢ cay trong

Cay trong thudng bi tan cong boi vo sb sinh vat bao gom cén tring va
cac mam bénh nhu virus, vi khuan va nim [54, 73]. Nhitng tdc nhan gay
bénh nay lam giam kha ning sinh truéng va ning suat cy trong. Nguoc lai,
ciy trong co hang loat cac co ché phong vé chong lai cac mam bénh.

Trong khi d6, cac bénh truyén nhiém hiém khi dugc quan sat thiy o
C4C quan thé rong bién ty nhién, cho thiy trong qué trinh tién hod, cac cay
nay da phat trién co ché phong vé hiéu qua chéng lai cac mam bénh khac
nhau [55]. M6t trong nhitng 1y do d6i véi kha ning phong bénh cuia rong bién
ty nhién nay chinh 1a ngudn cac hop chat nhu laminaran, fucan, ulvan va

carrageenan von rat giau hoat tinh sinh hoc bao gdm ca hoat tinh khang
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khuan, khang virus...[41, 48, 64, 79].

Carrageenan va cac oligocarrageenan thuy phan tir carrageenan hoat
dong nhu cac “elicitor” va kich hoat co ché phong vé chéng lai mam bénh &
thue vat [73]; hoat dong nay c6 thé phu thudc vao muc do sulfate hoa cia
carrageenan va hoac cac oligo carrageenan [63, 64]. Cac viroid duoc tai tao
trong hat nhan hodc luc lap va tir 46 chung c6 thé duoc chuyén tir té bao nay
sang té bao khac théng qua cac soi lién bao (plasmodesmata), cac mo libe
(phloem) va cubi cung tao ra cac nhiém trung hé théng [19]. Nhiéu cong bd
cho thiy carrageenan c6 kha ning chdng lai cac viroid trong thuc vat [63].
Céc cay ca chua duoc sir dung A-carrageenan cho thay c6 kha nang chong lai
vi khuan Tomato Chlorotic Dwarf Viroid (TCDVd), mdt mam bénh giy hai
cho mot s6 luong 16n céc loai thuc vat [63, 71]. Céac vi khuan TCDVd phat
trién manh dang ké & cac ciy trong duoc xir Iy nudc so véi cac cdy ca chua
duoc xtr 1y bang A-carrageenan. Két qua nay cho thy rang A-carrageenan cO
tac dung wc ché vi khuan TCDVd trong cy ca chua va hop chat nay co thé
kiém soat sy nhan 1én cta viroid. Phan tich protein cua cdy ca chua cé xir Iy
A-carrageenan va c6 nhiém TCDVd cho thay su ving mat ctia 14 protein voi
chtic ning té bao khac nhau. Nhitng két qua nay thé hién viéc giam nhiém
viroid chi yéu 1a do nhimg thay ddi sinh hoa xay ra & thuc vét [63]. Nhiéu
két qua nghién ctu cling cho thiy carrageenan 1a chat e ché chon loc d6i
v6i mot s virus co vo bao va ca khdng co vo bao ¢ thuc vat va dong vt [23,
36, 79, 81] va n6 hoat dong chu yéu bang co ché su gin két cta cac hat virus
vao té bao chu [2].

Nagorskaya va cong sy (2008) di bao cio ring «/B-Carrageenan tir
rong bién Tichocarpus crinitus 1am giam su nhiém trung 14 cdy thudc 1a do
virus tobacco mosaic virus (TMV) gay ra [50]. Carrageenan da hoat dong

khang virus trén chinh cdy trong ciing nhu trén ban than virus. Cac
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polysaccharide sulfate 4 (SPS4), c6 chira 98 % k-carrageenan dugc chiét xuat
tir rong d6 Hypnea musciformis, da duoc tim thay 1a c6 kha niang lam giam
su nhiém tring virus tobacco mosaic virus (TMV) trong cay thudc 1a [24].
Phan tich co ché phan tir hoat tinh khang virus do SP4 giy ra cho thay viéc
biéu hién gen lién quan dén co ché phong vé phu thuéc SA-PR1a (mi hoa
protein khang khudn), PR2 (1, 3-glucanase) va PR5 (protein khang khuin
thaumatin) da ting 1én. Su biéu hién cac gen phy thudc vao con dudng JA
nhu PR3 (ma hoa chitinase co ban) va Defl.2 (ma hod mot defensin) cling da
duoc tim thay 1a dugc ting cuong khi sir dung dich chiét rong bién [24]. Nhu
vy, SPS4 diéu chinh phan tng phong vé trong cdy thubc 14 bang cach gay
nhiéu xuyén am gifta cac duong tin hi¢u phu thudc SA va JA.

Sangha (2015) da ching minh k-carrageenan va I-carrageenan lam
tang kha nang phong vé cua cay thube 14 [63]. Tuy khi d¢6, nhém nghién ctru
Gonzalez (2013) lai cho thdy rang oligo k-carrageenan c6 hiéu qua hon so
v4i i-carrageenan trong viéc ting cuong sy phat trién cia cay thudc 14, oligo
k-carrageenan gy ra su bao vé chdng lai virus kham 14 mam (tobacco
mosaic virus, TMV) trong khi i-carrageenan khong c6 kha nang nay [27].
Ciing theo két qua nghién ctru nay, cac oligo carrageenan rd rang kich thich
hiéu qua hon sy tang truong va bao vé chdng lai mam bénh trong ciy thudc
la so vai polysaccharide carrageenan.

Abad va cac cong sy (2014) cling da chimg minh anh hudng cua cac
oligo carrageenan thu dugc bang phuong phap chiéu xa khi bé ngan mach
carrageenan lén cdy lta, dau nanh, ca chua va bap [1]. C4c thi nghiém vé thoi
diém sir dung dich chiét oligo (giai doan cdy con, giai doan phat trién, giai
doan ting truong hay giai doan sinh san), lidu luong sir dung (bao gom nong
d6 dung dich oligo va thé tich dich phun), anh hudng ctia mua vu (mua khd

hay mua mua), tac dong dén kha ning quang hop cua cdy, kha ning chong
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lai con tring va sdu bénh cua cay di duoc cac tic gia thuc hién. Két qua
nghién ctru cho thdy cac oligochitosan va oligocarrageenan da thuc diy su
nay mam, kéo dai chdi va kich thich su phat trién cua céc loi khuan trén céc
dbi twong nghién ctru. Kha ning phat trién t6t nhét cia cay laa khi st dung
oligo carrageenan sau chiéu xa & 100kG (TLPT 24000). Tac dong ctia CAC
oligo carrageenan thu duoc bang phuong phap chiéu xa ciling duoc nhom tac
gid nay thir nghiém trén céc ddi tuong cay cai thia, cai mu tac, hoa cuc, két
qua déu cho thay cay dat ning suat va chat luong khi sir dung cac dich chiét
oligo. Tuy nhién, mdi loai cdy c6 kha niang phat trién va dat nang suat khac
nhau d6i véi cac dang oligo khac nhau (TLPT khéc nhau).

1.1.1.6. Cac nghién citu vé vi khudn cé dinh dam trén thé gidi

Trong diéu kién tu nhién, sau thoi diém thu hoach mua vy, khi ma cac
vi sinh vt trong dat bi mat ngudn thire an tir tham thyc vat, vi sinh vat phat
trién cham. Thong thuong thoi gian dé cac vi sinh vat nay phuc hoi sé kéo
dai trong vai thang, tuy nhién viéc tham canh cua con nguoi da lam cho vi
sinh vat khong kip phuc hoi, tic 13 1am cho dat khong phuc hoi dugce do phi
nhiéu. Qué trinh thoai hda va bac mau cua dat xay ra tir day. Viéc bon phan
hoa hoc dac biét 1a phan dam khong nhitng 1am thay ddi ciu trac cua dat ma
con gy 6 nhiém cho dat va cdy trong, ¢y nhanh qua trinh thoai hoa va bac
mau cia dat.

Téc d6 phat trién cta vi sinh vat (VSV) trong dat phu thudc vao mat
d6 cua ching va thanh phan cta dat. Vi vay dé ting téc do phat trién cua
VSV trong dat cac nha khoa hoc da dwa cac VSV nay vao trong dat dudi
dang mot chat hdn hop dé ting mat do cta chung trong dit, tirc lam ting do
phi nhiéu cta dat. Hon hop vi sinh vat nay duoc goi 1a phan bon vi sinh.

Phan bon vi sinh do Noble Hiltner san xuét dau tién tai Dirc vao nim

1896 va duoc dat tén 1a Nitragin dung dé bon cho céac loai cay thich hop ho
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dau. Sau do6 phat trién san xudt tai mot sd nudc khac nhu My (1896), Canada
(1905), Nga (1907), Anh (1910) va Thuy Dién (1914). Cac san phdm phan
bon vi sinh trén thé giéi dang duoc stir dung phd bién va hiéu qua 1a cac ché
pham vi sinh vét (VSV) ¢é dinh dam sau: dang VSV tu do va hoi sinh (vi
khuan Azotobacter, Beijerrinskii, Clostridium, Klebsiella, Pseudomonas...),
ché pham cé dinh nito phan tar céng sinh véi cdy ho dau co hoat tinh
Nitrozenase (cac loai vi khuan Rhizobium) hay con goi 1a vi khuan ndt san,
cac ché pham vi khuan hiéu khi, yém khi, xa khuan va nam.

Vi khuan ndt san dd duoc san xudt cong nghiép va tré thanh hang héa
& chau Au, Nam My va Uc. Tai An D0, phan vi khuan not san da giup ting
ning suit cay dau dd trung binh toi 13,9% va mang lai loi nhuin 1.204
Rupi/ha. O Pong Nam A, Thai Lan 1a nudc st dung phan vi khuan nét san
nhiéu nhat. Thong qua viéc sir dung phan vi khuan nét san trong giai doan
1980-1993, Thai Lan da tiét kiém dugc 143.828 tan uré va loi nhuan thu
duoc cho mdi ha 1a 78,5 USD.

Trong vai thap ky tro lai day, dd co nhiéu nghién ctru cho thiy rang
cac chiing Azotobacter khong chi ¢ kha niang c¢6 dinh dam cao tir nito khong
khi ma con ¢ kha nang hoa tan phét pho, sinh tong hop cac chat khang sinh,
cac chat diéu hoa sinh truong thuc vat nhu auxin, gibberillin, cytokinin va
cac chat vitamin va aminoaxit. Mot trong cac ching nay duoc str dung nhiéu
nhat trong 13 vi khuan Azotobacter chroococum [19, 31]. Chinh vi vdy ma
trong mot sd patent di cong bd gan day, vi khuan nay duoc st dung nhu 1a
ngudn phan boén hiru ich 1am tang ning suat cdy trong lén dang ké. Cac nha
Khoa hoc Nga dd sir dung cac chung vi khuan Azotobacter chroococcum
BKIIM B-6013 dé bon cho cdy ca chua [86], Azotobacter chroococcum
BKIIM B-6010 dé bon cho rau xanh nhu xa lach, can tay [87], chung
Azotobacter chroococcum BKIIM B-6011 dé bon cho cho cay dua chudt, ciy
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rau dén va hoa mao ga [88, 89]. Két qua thu dugc nhu sau: ning suit ca chua
tang tir 15-29 %, giam luong nitrat trong dat trong rau tir 3 dén 5 lan, ting
nang suat dua chudt 1én 2 1an, ting ning suit cdy rau dén 1én dén 75 %.

Nam 2001, Yekacuna E.B va cong su da phan lap tu nhién dugc ching
Azotobacter chroococcum 2E-16 ¢ kha ning ¢6 dinh dam cao va c6 hoat
tinh khdng cac mam bénh do vi khuan va thich tng cao voi dat ciing nhu
tram tich. Ching nay dugc dung dé san xuit cdc ché pham sinh hoc ding
trong nong nghiép dé phuc hodi dat bac mau va ting d6 phi nhiéu cua dat. Cac
ché pham sinh hoc c6 chira Azotobacter chroococum 2E-16 duoc nudi ciy
trong moi trudng khong co nito, chit mang & dang than bun hodc chat min
sinh hoc, chat 6n dinh - benzoat natri, propionate canxi, ascorbate véi tong
khéi luong 0,001-0,03% va cac chat vi lugng Zn, Mg, Mn, Fe, Co, Mo v&i
ham lugng 0,0001-0,002%, gluminate kali 0,1-3% va chat diéu hoa sinh
truong & dang dan xuét cua acid arachidonic 10°-105%. Sau khi cho mot
lwong vi khuan Azotobacter chroococum 2E-11 d3 tinh hodc mot loai phan
bon ¢6 chtra vi khun nay vao dat, ching s€ cai tao, phuc hoi va tang d0 phi
nhiéu cua dat, ting ning suat cay trong dong thoi giam luong phan dam vo
co bon vao dat [90].

Trong mot sd patent cdng bd gan day, ngudi ta thuong st dung két
hop VSV Azotobacter chroococum vai cac VSV Azotobacter khac va céc
VSV c¢6 kha ning hoa tan kali, phdt pho dé 1am phan bon vi sinh da ning
cung cap cho ciy trong dong thoi chéat dinh dudng dam, 14n, kali va cac chét
diéu hoa sinh truong.

Vinarov va cong su (2005) di dua ra mot chit phu gia sinh hoc dé hd
trg su dong hoa cac chat dinh dudng tir phan bon hitu co khoang. Chat phu
gia sinh hoc cho phan bén hitu co khoang c6 chira hai quan thé vi khuan lay

& ty 16 1-2:05-1, voi mdt quan thé chira cac vi khuin cd dinh dam
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Azotobacter chroococum va Beijerinckia fluminensis ¢ ty 1¢ 1-0,5:1-0,5 va
mot quan thé khac chira cac vi khuan Bacillus magaterium va Bacillus
mucilaginosis phan hily cac hop chat chira phét pho va kali ¢ ty 1& 1-5:0,5-2
cling nhu cac chat bao quan va cic nguyén té da, vi luong. Sy ¢6 mit cia cac
chét phu gia sinh hoc d3 lam gia ting gia trj dinh dudng cua phan bén hitu co
khoang, lam giam murc ti€éu hao cua phan bén hiru co khoang va lam tang
hiéu suét cua cay tréng do su tich tu thém céc chét chia nito trong dat va su
chuyén tiép cta phan boén chira K va P vé dang dé duoc cdy trong hip thu
(US patent, 2005) [77].

Patel, Babubhai (WIPO Patent, 2011) [82] cho rang chi st dung mot
hozc hdn hop cac vi khuan Azotobacter chrococcum, Azotobacter vinelandii,
Acetobacter xylinum, Azospirillum lipoferum va 1én men trong mdi truong
PAC-08, sdy kho, vdi liéu dung 100-200 g/ha dat trong di c6 hiéu tng tot véi
cdy trong.

1.1.2. Tong quan vé tinh hinh nghién ciru trong nuéc

1.1.2.1. Tinh hinh nghién ciu vé phan bén rong bién

CAac nghién ctru vé phan bon tir rong bién dugce cong bo tai Viét Nam
cho dén nay con han ché. Nam 2010, Pang Xuan Toan thudc Tap doan Hoa
chat Viét Nam [18] thuc hién dé tai “Nghién ctru cOng nghé san xudt chét
dinh dudng bo sung cho phan bon qua l4 tir ngudn rong bién trong nuéc”,
nguyén liéu sir dung l1a rong cau. Theo két qua cdng bd cua tac gia san pham
khong nhirng c6 kha nang lam giam luong phén bon v6 co ma con co kha
nang tang nang suat, tang chat lugng ndng san va giam sir dung thudc bao vé
thuc vat. Lé Quéc Phong va cong su thudc Cong ty Co phﬁn Phan bén Binh
Pién da nghién ciru ing dung cong nghé sinh hoc trong san xuat phan hitu co
trong d6 c6 sir dung rong bién 1am nguyén liéu bang phuong phap vi sinh két

hop enzymee cho ra hai san pham 1a phan bon 14 va phan bon gbc. Ngoai ra
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Vién Nghién ctru va Ung dung Cong nghé Nha Trang cling d3 va dang thuc
hién mot sb dé tai nghién ctru chiét xudt rong bién lam phan bon.

Hién nay tai thi truong Viét Nam ciing dd c6 kha nhiéu loai phan bon
tir rong bién dugc quang cao va ban trén thi trudng, tuy nhién hau hét ching
déu 1a nhitng san pham nhap ngoai; vi du nhu phan bon phan bon rong bién
TEKKA nhédp khau tir cong ty Qingdao Bright Moon Seaweed Group Co.,
Ltd. (P.R.C) dugc san xuét tir rong nau trong thanh phan chira alginic acid;
Cong ty TNHH SITTO Viét Nam phan phdi san pham Alga+K Kelptale c6
chtra alginic acide chiét xuét tir rong nau; Coéng ty TNHH Tu véan - Thuong
mai MAI HUY phan phdi phan bén 14 hitu co Root Plex tir rong bién ciing
duogc stir dung cho nhiéu loai cdy trong do cO ca phé, tiéu, lua, ngd; Cong ty
co phan Fucoidan Viét Nam san xuat va phan phdi phan bon tir rong nau
FUCO 1, FUCO 2 trén co sé cong nghé ciia Vién Nghién ctru va Ung dung
Cong nghé¢ Nha Trang.

Cac loai phan trén c6 thanh phan cy thé khac nhau nhung hau hét
st dung rong nau lam nguyén liéu vi co chira alginic acid. Pho st dung
rong trén nhiéu loai ciy trong khac nhau trong do c6 cac cay trong chu luc tai
Tay nguyén.

1.2. MOT SO KET QUA LIEN QUAN DPEN BE TAI CUA BON VI CHU
TRI - VIEN NGHIEN CUU VA UNG DUNG CONG NGHE NHA TRANG

1.2.1. Nudi trong rong sun

Nam 1993 trong khudn khd hop tac voi cac nha khoa hoc vé rong bién
cua Nhat Ban, cac can bg cua Phan Vién Khoa hoc Vat li¢u tai Nha Trang
(nay 1a Vién Nghién ctru va Ung dung cong nghé Nha Trang) da thyc hién dé
tai doc 1ap cap Vién Han 1am Khoa hoc va Cong nghé Viét Nam “Nghién citu
di trong rong sun vao ving bién Viét Nam” da di nhap, thir nghiép nuoi trong

va di thanh cong trong nudi trong phat trién rong sun Kappaphycus alvarezii
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tir Philippin tai cac ving bién Nam Trung Bo. Nudi trong rong sun di tro
thanh mot nghé phat trién trong nghé nudi trong thiy san & Viét Nam va né
da dugc mé rong trén quy mo 16n ¢ ven bién hon 20 nim qua. Rong sun
duogc coi la mot loai cay tré)ng c6 hiéu qua cao, tao viéc lam va thu nhap bo
sung d6i v6i ngudi dan nghéo & ving ven bién Viét Nam bai loai rong bién
nay doi hoi vén dau tu ban dau thap va ki thuét canh tac twong d6i don gian.
Théng qua nhiéu dé tai, du 4n do cic can bd ctia Vién thuc hién da chuyén
giao nhiéu mé hinh nudi trong hiéu qua cho dan tiy thudc vao cac ving nudc
khac nhau nhu dam, vinh, bii ngang can, ving nudc sau bién hd va cac dao
v6i nhiéu mo hinh ky thuat khac nhau nhu day don cing trén ddy va gian
cing trén day vung nudc can; nudi trén dan phao ndi va nubi trén be, day don
dai noi, trong trong 16ng ludi viing nudc sau.

Sau d6, nhitng nghién ctru vé cac dic diém sinh hoc sinh 1y va k¥
thuat nuoi tréng rong sun da duogc tién hanh trong cac loai thuy vuc
ven bién Viét Nam do Vién chu tri nhu: Dé tai doc lap cép Han 1am Vién
Khoa hoc va Cong nghé Viét Nam “Nghién ciru phdt trién trong rong sun -
Kappaphycus alvarezii (Doty) Doty lam thyc phdm goép phan phat trién kinh
té ving bién va hai dao” thyc hién nam 2002-2003; dé tai SUMA - B6 Thuy
San “Xady dung mé hinh trong rong sun ludn canh trong ao, dia nudi tdm ven
bién” thyc hién nim 2002-2004; dé tai B6 Thuy san: “Biéu tra quy hoach va
dé xudt cdc gidi phdp phdt trién trong rong sun bén Virng” thuc hién nim
2005-2007. Dé tai “Nghién ciru gidi phdp trong va vmg dung cong nghé ché
bién ndng cao chdt lwong va gid tri gia ting cia rong sun ¢ Ninh Thudn”
thuc hién nam 2009-2010.

T nhimg két qua d6, Vién da tién hanh chuyén giao cho cac dia
phuong nhu dé tai “Ung dung va trién khai mé hinh trong cdc lodi rong c6

chita carrageenan cé nguon goc tir Philippines tai ving bién Ninh Thudn”,
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thie hién nim 2008-2009; dy an canh tranh ndéng nghiép “Chuyén giao mo
hinh trong rong sun (Kappaphycus alvarezii) trong long ludi trén bién va
phoi rong trén gian cdi tién tai Ninh Thudn” thyc hién naim 2010-2011.

1.2.2. Nghién ciru vé phan bén tir rong bién

Trén co s& thuc hién dé tai khoa hoc cép co s& da nghién curu va
chuyén giao cong nghé san xuat phan bén 14 tir ba thai rong nau trong quy
trinh san xuét fucoidan cho cong ty Fucoidan Viét Nam (Cong ty sir dung
cong nghé cua Vién), san pham da ding ky lwu hanh mang nhin hiéu FUCO
1, FUCO 2. Thanh phan chinh dua trén oligoalginate c6 hiéu qua tot trén mot
s6 cay trong. Trén co so két qua do di duoc tinh Khanh Hoa giao thyc hién
du an “Hoan thién quy trinh san xuit phan bon 14 oligoalginate tir bd rong
nau trong day chuyén san xuat fucoidan” (2017-2018).

Pa nghién ctru thanh cong cong nghé sir dung nude thai trong san xuat
agar tai COng ty Viét X6 (Hai phong) san xudt phan bén 14 hiru co va duoc
Bo Cong Thuong giao thuc hién dy an “Hoan thién cong nghé xtr 1y nudc
thai kiém ctia qua trinh san xuét agar va thu hdi cic thanh phan c6 ich thanh
phan bon sinh hoc qua 14” thudc chuong trinh cong nghé moi truong, du an
da hoan thanh va di duoc nghiém thu cap Nha nude vao thang 1/2021.

1.2.2.1. Nghién cizu vé phan bon tir rong sun

Ngay tir naim 1995 sau khi di nhap va nuéi tréng thanh cong rong sun
Kappaphycus alvarezii, trong giai doan tim dau ra cho san pham tic gia
Huynh Quang Niang d3 thir nghiém st dung rong sun lam phéan bon bang
cong nghé don gian: rong sun dugc nu soi khoang 1 gid véi ty 1é 1 kg rong
tuoi va 10 1it nude (twong ty nhu quy trinh san xuét carrageenan) sau d6 loc
léy nudc va tudi cho mot sb cay rau tai Pa Lat cho két qua rat tot, nang sut
tang 1,5-2 lan. Tuy nhién huéng nghién ctru nay dimg lai boi nhiéu ly do

trong do co:
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- Cong nghé chiét con don gian nén dich chiét ham lugng thap, ding
ngay hoic chi pha lodng 2-3 14n nén chi thich hop cho ho gia dinh. Mit khéc
rong sun khi d6 gia thanh cao.

- San luong khi d6 con it, thuong lai Trung Qudc bit dau thu mua 6n
dinh nén cac ho nuoi ban truc tiép.

Trong dé tai “Nghién ciru gidi phdp trong va iing dung céng nghé ché
bién ndng cao chdt lwong va gid tri gia ting cia rong sun ¢ Ninh Thudn”
thie hién nam 2009-2010 di thir nghiém san pham dich ép tir rong sun tuoi
bon trén cay cai xanh tai Hop tac xa rau sach Phan Rang - Ninh Thuén cho
thay voi nong do dich ép 5 % cho ning suit cao hon so v6i dbi chimg tir 14 -
22% v61 dinh mure phun cho cay cai xanh 1a 20 it dich ép rong sun tuoi/ha.

Nam 2016, sau khi 1am viéc véi chuyén gia rong bién cua Nhat Ban
(TS. Isao, nguyén la hoc tro cua Huynh Quang Nang khi 1am nghién ctru sinh
tai Vién) hién thudc Trung tdm HO trg phat trién Nong nghiép qubc té cua
Nhat ban c¢6 van phong tai Pai hoc Hoang gia Thai Lan dugc cung cép thong
tin rang tai Philippin rong sun va san pham tir rong sun (carrageenan) dugc
nghién ctru va tng dung 1am phan bén rat hiéu qua va c6 mot sé6 du an
nghién ctu trién khai cap qudc gia di va dang thyuc hién. Ngay sau d6 nhom
nghién ctru tai Vién Nghién ctru va Ung dung Cong nghé Nha Trang quan
tam va thir nghiém, két qua ban dau cho thay bang cach dong thoi chiét va
bién tinh carrageenan bang phuong phap hoa hoc cho dich chiét giau oligo
carrageenan c6 tac dung kich thich sinh truéng tbt trén lGa va dau xanh.

1.2.2.2. Nghién cizu vé vi khudn ¢é dinh dam

Vién Nghién ctru va Ung dung cong nghé Nha Trang da thuc hién dé
tai “Budc dau danh gia tac dung cia hai ching vi sinh vat Azotobacter
chroococcum va Bacillus mucilaginosis (tiép nhan tir Cong hoa lién bang

Nga) trén mot s loai cay trong & Tay Nguyén” véi két qua da co duoc tap sb
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liéu vé thanh phan dinh dudng cta 26 mau dat thu tai ving trong rau tai Pa
Lat. Trong cc chung vi sinh thir nghiém c6 03 chung c6 kha ning cb dinh
dam cao 1a D60, D29 va DLI, trong d6 ching D60 két hop voi ching
Azotobacter chroococcum dé 1én men thu dich vi sinh c6 kha niang cb dinh
dam. Két qua ciing cho thdy ching Bacillus mucilaginous cé kha ning phan
giai 1an kho tiéu thanh d& tiéu dé ciy sinh truong va phat trién. Thir nghiém
ché pham dich phan vi sinh gém 3 ching D60, Azotobacter chroococcum va
Bacillus mucilaginous 1én 3 loai rau atiso, cai thao va sup lo xanh cho thiy
nang suat thu dugc khi str dung ché pham pham dich phan vi sinh cao hon so
v6i sit dung phan hoa hoc, cu thé ddi vai hoa atiso nang suét tang 30 %, la
tang 20 %, ré ting 10 % so voi 16 dbi chimg, cai thao cho ning suit tang 10
%, d6i v6i sup lo xanh nang suat tang 10 %.

Nhu vay, co thé théy viéc t6 chuc thuc hién dé tai “Nghién ctu va
hoan thién cong nghé san xuat ché pham phan bén 14 sinh hoc
giau oligocarrageenan va phan vi sinh chiic ning tir sinh khbi rong sun
(Kappaphycus alvarezii) nhim nang cao hiéu qua san xuit mot sd cay trong
quan trong (Ca phé, ngo) tai cac tinh Tay Nguyén” chinh 1a sy ké thira, tiép
ndi nhitng két qua nghién ctru cta chinh don vi chu tri da thuc hién trong
sudt thoi gian qua; d6 13 sy 1am chu trong qué trinh t6 chirc hoach dinh ving
trong, hoan thién va chuyén giao cac mé hinh nuéi trong rong sun tai khu
vuc Nam Trung bg, dam bao nguén nguyén li¢u 6n dinh, bén virng va ca kha
nang 1am chu va phat trién cac cong nghé didu ché ché pham phan bon tur

rong sun.
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CHUONG II. CAC NOI DUNG NGHIEN CUU CHINH VA CAC
PHUONG PHAP CHINH SU DUNG TRONG NGHIEN CUU

11.1. CAC NOI DUNG NGHIEN CUU CHINH CUA DE TAI

N§i dung 1: Nghién ctru va hoan thién quy trinh trong rong sun dat ning
sudt, chat luong cao cho san xuét phan bon.

Noi dung 2: Nghién ctru phuong phap thu hoach, so ché va chiét suat hoat
chét tir rong sun thanh phan bon

Noi dung 3: Nghién chu céng nghé san xudt phan boén 13 giau
oligocarrageenan tir dich chiét rong sun.

Noi dung 4: Nghién ciru cong nghé san xuat phan hiru co vi sinh tir b rong
sau khi chiét phan bon 1.

Noi dung 5: Thi nghiém dang hep danh gia hiéu qua cta ché pham phan bon
14 va phan hitu co vi sinh trén cdy trong

Noi dung 6: Trién khai mé hinh trinh dién dénh gia hiéu qua cac san pham
trén mdi cdy trong v4i dién tich khoang 1 ha tai Pak Lak.

Noi dung 7: Thiét ké, lip dat pilot cong nghé san xuat phan bon 14

300L/ngay va phan bon hitru co vi sinh tir rong sun.
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11.2. CAC PHUONG PHAP NGHIEN CUU CHINH SU DUNG TRONG
THUC HIEN DE TAI
I1.2.1. N§i dung 1: Nghién ciru va hoan thién quy trinh trong rong
sun dat ning suit, chit lwgng cao cho san xuét phan bén
11.2.1.1. Diéu tra hién trang va danh gid tiém ndng nudi trong rong
sun tai cac tinh Pha Yén, Khanh Hoa va Ninh Thudn
Cac vlng trdng rong sun trong diém & cac tinh mién Trung (Pha Yén,
Khanh Hoa, Ninh Thuan) duoc tap trung diéu tra hién trang nudi trong va
danh gia tiém ning. St dung két hop diéu tra va khao sat thuc dia dé danh
gia hién trang nudi trong rong Sun & cac dia phuong néu trén. Sir dung
phuong phép diéu tra bang bo cau hoi chuan hoa, két hop phuong phép danh
gia nhanh nong thon (RRA - Rapid Rural Appraisal) dé phong van cac ho
nudi tréng rong sun, cac chuyén gia, can bo phu trach nong nghiép ¢ cac dia
phuong c6 trong rong sun.
11.2.1.2. Pinh hwéng phat trién bén vieng nguén sinh khai rong sun san
Xudt phan bon
Trén co so danh gia hién trang dé dénh gia tiém ning va dinh hudng
ving nudi trong mdi dia phuong, hudng dén muc tiéu phat trién ngudn sinh
Khdi rong sun san xuat phan bon.
11.2.1.3. Hoan thién md hinh ky thugt tréng rong sun dat ning sudt cao
va chdt lirong tor @é 1am nguyén liéu sdan xudt phan bén
Thir nghiém trong rong sun theo 02 mé hinh dic trung: (1) dan cang cb
dinh trén day c6 phao & ving bii ngang can (0,5- 3m) va (2) dan phao nbi ¢
vung ven bién nudc sdu (3-8m) tai cac khu vuc nudi trdng thudc tinh Pha
Yén, Khanh Hoa va Ninh Thuan. Theo ddi cac yéu t6 moi truong trong qué
trinh trong thir nghiém: xac dinh nhiét 46, d6 man, cuong do anh sang hang
ngdy; Ham luong mudi dinh dudng trong nudc bién (mudi amon, photphat,

nitrit, nitrat): 15 ngay/1 lan; Panh gia téc d6 ting trong rong sun theo thoi
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gian trong: 15 ngay xac dinh 1 1an. Xéac dinh tdc do tiang trudng cua rong sun
theo theo cong thirc: DGR = [(Wt / Wo) ¥t - 1] x 100 (Trong d6: DGR 1a tbc
d6 tang truong (%/ngay); Wo 1a khdi luong rong ban dau; Wt 1a khéi luong
rong sau t ngay trong; t 1a thoi gian trong); Nghién ctru sy bién dong ham
luong carrageenan trong rong theo thdi gian va mua vu trong v6i muc dich
x&c dinh thoi vu thu hoach thich hop: 15 ngay/1 1an thu mau rong dé phan
tich ham luong carrageenan.

I1.2.2. Noi dung 2: Nghién ctru phwong phap thu hoach, so' ché va
chiét suit hoat chit tir rong sun thanh phéan bén

11.2.2.1. Nghién citu phwrong phdp so ché va bdo qudn rong sau thu
hoach phu hgp cho chiét xudt 1am phan bén

Nghién ctru anh hudng ctua phuong phéap sdy, nhiét do sdy, thoi gian
sdy dén ham luong cac hoat chat c6 anh huong dén sinh trudng cia cdy trong
(nguyén to da lugng, trung luong va vi luong: N, P, K, Ca, Mg, Fe, Mn,
Mo...; ham Ilugng protein, axit amin; ham lugng polysaccharide
(carrageenan) va mot sd chat kich thich sinh truong.

- Thanh phan cac nguyén t6 da luong, vi luong, cac chat kich thich sinh
truong: xac dinh bang phuong phap quang phd hap thu nguyén tir, thiét bi do
dinh dudng va cac phuong phap phan tich hoa hoc khac.

- Ham lugng protein dugc xac dinh bang phuong phap Lowry, 1951
[47].

- Ham luogng polysaccharide (carrageenan) dugc xac dinh bang phuong
phap phenol-sulphuric, Dubois et al., 1956 [22].

Xac dinh mre d6 6n dinh ham lurong cua cac hoat chét trén theo thoi
gian bao quan rong duoc so ché bang cic phuong phap khac nhau; cin cu
trén cac chi tiéu thu dugc cia ting nghiém thue, danh gia va xac dinh muc
d6 6n dinh cua cac chi tiéu, rat ra phuong phap so ché va bao quan thich hop

11.2.2.2. Nghién cizu chiét xudt cac hoat chdt tir rong sun bang cac
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bang phirong phép sinh hoc, héa hoc, két hop sinh hoc va hda hoc

- Chiét xuét hoat chét tir rong sun bang phwong phép sinh hoc: st dung
03 enzyme thuong mai, bao gom: Viscozyme, Cellulase, Lactozyme va 02
enzyme thu nhan dugc tir 2 ching ndm méc Aspergillus sp. (ky hiéu 13
Azyme), Tricoderma sp. (ky hiéu la Tzyme) thudéc B suu tip NCMM
(NITRA Collections of Marine Microorganisms) dé chiét xuit cac hoat cht
tr rong sun.

- Chiét xuat hoat chit bang phuong phap hoa hoc: sir dung cac axit v
co (H2SO4, HCI, HNO3, H3PO4) va axit hitu co (CH;COOH, HCOOH,
CsHsgOp) dé chiét xuit céc hoat chét tir rong sun.

- Str dung két hop phuong phap sinh hoc va hoa hoc trong chiét xuét cac
hoat chat tir rong sun.

11.2.2.3. Phan tich thanh phan dich chiét thu diroc

- CA4c chi tiéu phan tich: ham luong carrageenan, thanh phan cac nguyén
t6 da luong, vi lwong, ham lugng protein, axit amin, polysaccharide, cac chat
kich thich sinh truong trong dich chiét thu duoc.

- Céhc phuong phap xac dinh ham luong carrageenan, thanh phan cac
nguyén t6 da luong, vi lugng, ham lugng protein, axit amin, polysaccharide,
cac chét kich thich sinh trudng trong dich chiét duogc thuc hién tuong tu nhu
da trinh bay trong phan I1.2.2.1. néu trén.

I1.2.3. Noi dung 3: Nghién ctru cong nghé san xudt phan boén la
giau oligocarrageenan tir dich chiét rong sun

11.2.3.1. Nghién cizu thiy phan carrageenan bdang phwong phdp sie
dung axit (H2SO4, H3PO,)

Khao sat anh huong ctia nong do axit, nhiét do va thoi gian thay phan
dén kha nang bé ngan mach carrageenan. Theo ddi kha nang dé polyme hda
bang phuong phép xac dinh trong luong phan tir cta san phim sau thity phan

trén hé théng sac ky tham thau gel GPC.
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11.2.3.2. Nghién cizu thiy phan carrageenan bang phwong phdp sie
dung enzyme

St dung 03 enzyme thuong mai (bao gdm a-amylase, Viscozyme va
Lactozyme) va 02 enzyme thu nhan tir 2 ching vi khuin bién (B-V049-53.1
va B-V049-72.3) thudc bo suu tap NCMM dé khao sat kha nang thuy phan
carrageenan. Dong thoi khao sat cac diéu kién thuy phan toi wu cua cac
enzyme dugc tuyén chon.

11.2.3.3. Nghién cizu thiy phan carrageenan bang phwong phép sinh
hoc si dung enzyme két hop Véi phwong phdap héa hoc

Nghién ctru cac didu kién tdi wu dé thuy phan carrageenan bang céch két

hop giira cac tac nhan sinh hoc va hoa hoc. Panh gia kha ning dé polyme
hoa bang phuong phap xac dinh ham lugng duong khir bang phuong phap
Nelson, 1944 [51] va xac dinh dac tinh phan ti&r ctia oligocarrageenan thu
nhan duoc bang hé théng sic ky tham thau gel GPC.

11.2.3.4. Thir nghiém déanh gid hiéu qua cua ché pham

a. Thong tin thu nghiém

Qui trinh thir nghiém dugc tham khao theo Quy chuan k¥ thuat quoc gia

vé khao nghiém gia tri canh tac va st dung cta giéng ngd QCVN 01-56:
2011/BNNPTNT. Tuy nhién, do phu thudc diéu kién thyc té nén dién tich
thir nghiém nho hon so véi Quy chuan nhung van dam bao vé ti 18 5 cay/m?,
lidu lwong phan bon, cach cham soc va tién hanh danh gia nang suat van bam
sat theo Quy chuan.

b. Vat lieu thi nghiém

Gidng ngd F1 SSC557 (san pham cua cong ty CP gidng cay trong
mién Nam). Dich chiét phan bon 14 thiy phan tir carrageenan chiét tir rong
sun Kappaphycus alvarezii.

c. bia diém, thoi gian thuec hién
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Dia diém tht nghiém tai xd Dién Bong, huyén Dién Khanh, tinh
Khanh Hoa. Thai gian thir nghiém 4 thang, tir thang 7/2018 dén thang 10/2018.
d. Phuong phép bé tri thir nghiém
Thi nghiém dugc bd tri 6 2 6 twong Gtng v6i mdi loai phan bon khac
nhau. M&i 6 bao gdbm 01 ludng d6i chung va 03 luéng phun phan boén 14 voi
03 nong do cac loai vi luong, kali humate va amino acid khac nhau. Mdi
ludng cach nhau 01 mét va cach hang rao bao vé 01 mét. Trong mdi lubng
gdm hai hang cay ngd cach nhau 0,5 mét, mdi cay trong mot hang duoc gieo
v6i khoang cach 0,3 mét, mdi hang duoc gieo khoang 20 cdy. Xung quanh
thi nghiém c6 bang bao vé bang hang cay ngd khong phun phan bén 14.
Dién tich thir nghiém trén mdi 6 khoang 30m?, dién tich mdi ludng 1a
3m2,
I1.2.4. Noi dung 4: Nghién ctru cong nghé san xuat phan hiru co vi
sinh tir ba rong sau khi chiét phan bén 1a
11.2.4.1. Ldy mdu va phan tich mdu dat tai ving nghién cizu thugc Bak
Lak
- Thu mAu dat va phan tich c4c chi tiéu lién quan dén chat lugng dat
(pH, d6 am, ham lugng mun, ham lugng N-P-K tong va dé tiéu, vi khuan).
= Thu mau dat theo TCVN 7538-2:2005
= Panh gid 46 am cta dat theo TCVN 6648:2000
= Xac dinh pH dét theo TCVN 5979:2007
= Tong N va N dé tiéu theo TCVN 8557:2010
= Tong P va P dé tiéu theo TCVN 8559:2010
= Tong K va K dé tiéu theo TCVN 8560:2010
= Xac dinh tong vi khuan bang phuong phap MPN
- Piéu tra tai ho néng dan san xuat: Chon khoang 20 - 30 ho nong dan
san xuat trén moi loai cdy trong dé phong van vé tinh hinh canh tac, str dung

phan bén, thuoc bao v¢ thuc vat trong san xuat
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11.2.4.2. Phan Idp Azotobacter spp va Bacillus mucilaginosus tir ddt tai
vling canh tac va nghién cizu dieu kién 18n men thu sinh khdi

- Phan 1ap, lya chon ching vi khuan c¢6 dinh dam Azotobacter va vi
khuan phan giai phdt pho, khao sat cac diéu kién 1én men (thdi gian, pH,
nhiét d0) dén su ting trudng cua cac ching vi khuan duge tuyén chon.

St dung méi trudng Ashby [84] dé phan lap cac chung vi khuan ¢6 dinh
dam va méi trudng Pikovskaya dé phan 1ap chung vi khudn phén giai phét
pho (Bacillus mucilaginous).

Xac dinh kha ning cb dinh nito cta cac chung vi khuan bang phuong
phap so mau Nessler, hoat tinh phan giai phdt pho duoc xac dinh dya trén
kich thudc vong phan giai trén moi truong Pikovskaya.

- Nghién ctu diéu kién lén men sinh khéi vi khuan cd dinh dam
Azotobacter, vi khuan phan giai phdt pho cta chung Bacillus mucilaginosus,
bao gém nghién ctru anh hudng ctia ngudn carbon, nito, pH, nhiét do, toc do
sinh truong cua chung, tdc do lac. ..

11.2.4.3. Xdc dinh thanh phan cac chat hitu co, nguyén té da, vi lirong
trong b rong sau khi chiét phan bon la

- Thanh phan céc cac nguyén t6 da luong, vi lugng, cac chat kich thich
sinh trudng: xac dinh bang phuong phap quang phd hip thu nguyén tir, thiét
bi do dinh dudng va cac phuong phap phan tich hoa hoc khac (twong tu nhu
& nd1 dung 2).

- Ham luong protein dugc xac dinh bang phwong phap Lowry, 1951

[47].

- Ham luong polysaccharide (carrageenan) duoc xac dinh bang phuong

phap phenol-sulphuric [22].
11.2.4.4. Tao ché pham phan hitu co vi sinh tir chiing Azotobacter va
Bacillus mucilaginosus phan ldp tir dat trong cdy dia phwong két hop véi ba

rong sau khi chiét phan bén qua la.
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Nghién ctru phdi tron, tao ché pham phan hitu co vi sinh tir ching
Azotobacter phan 1ap tir dat trong cay dia phuong va Bacillus mucilaginosus
két hop vai ba rong sau khi chiét phan bén qua 1a.

Xé&c dinh thanh phan cac chit hitu co, nguyén t6 da, vi luong theo
TCVN 9294:2012. Xac dinh kha ning phan giai 1an kho tiéu bang phuong
phap xac dinh vong phan giai trong moéi truong thach chira 5% Caz(PO4)..

I1.2.5. Noi dung 5: Thi nghiém dang hep danh gia hiéu qua cia ché
pham phén bén 14 va phan hitru co vi sinh trén cy trong

Quy trinh thir nghiém: Ap dung theo quy pham khao nghiém trén dong
rudng hiéu lyc ciia cac loai phan bon ddi voi nang suét cay trong, pham chat
ndng san (Tiéu chuan nganh 10TC 216-2003 BNNPT NT).

11.2.5.1. Thi nghiém dang hep ché phdm phan bén 1a TNO6-1 trén cay ngd
Cady trong thi nghiém: Gidng ngd F1 SSC557 (san pham cua cong ty CP
gidng cy trong mién Nam).

Pia diém thi nghiém: xa Dién Dong, huyén Dién Khanh, tinh Khanh Hoa.
Thoi gian: Vu Hé thu: gieo vao dau thang 4, thu hoach vao dau thang
8/2019; vu Pong xuan: gieo vao dau thang 12, thu hoach vao dau thang 4/2019;
Mat d6: 57.000 cay/ha

Cong thirc thi nghiém khdo nghiém:

CT1: Céng thirc doi chirng: 100% phan bon hoa hoc (120 kg N; 70 kg
P,0s; 60 kg K20 cho 1 ha);

CT2: CT1 + 0,428 lit ché pham TN06-1 pha lodng thanh 300 lit, phun
cho 1ha (phun 3 ldn); tirong dwong nong ds 50 ppm;

CT3: CT1 + 0,857 lit ché pham TN06-1 pha lodng thanh 300 lit, phun
cho 1ha (phun 3 ldn); tirong dwong néng dé 100 ppm;

CT4: CT1 + 1,285 lit ché pham TN06-1 pha lodng thanh 300 lit, phun
cho 1ha (phun 3 ldn); tiong dwong nong do 150 ppm;

CT5: CT1 + 1,714 lit ché pham TN06-1 pha lodng thanh 300 lit, phun

36



cho 1ha (phun 3 ldn); tirong dwong néng dé 200 ppm;
CT6: CT1 + 2,142 lit ché pham TN06-1 pha lodng thanh 300 lit, phun

cho 1ha (phun 3 ldn); twong dwrong néng dé 250 ppm.
Dién tich 6 thi nghiém: Dién tich mdi 6 thi nghiém dién hep 1a 20 m? (5 m X
4 m). Khoang cach giita cac 1an nhic lai tdi thiéu 1m. Cac gidng duoc gieo
lién tiép nhau, gieo 4 hang/o.
B6 tri 6 thi nghiém: Thi nghiém dién hep duogc bd tri theo phuong phap thi
nghiém dong ruong kiéu khbi ngau nhién day du, mdi cong thirc thi nghiém
khao nghiém duoc 1ap lai 03 lan.

Thi nghiém duoc bd tri theo hinh 11.1, bao gom 3 1an phun nhéc lai, mdi
lan phun gém 6 6 tuong tng véi 6 cong thirc thi nghiém. Mdi 6 c6 4 hang,
mdi hang khoang 17 cay, hang cach hang 1 m, cdy cach cay 0,3 m. Xung

quanh thi nghiém c6 biang bao vé bang hang cay ngd khong phun phan bon

la.
1m
-+ <+ _
A
1 ..
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—> !
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Hinh 11.1. So' d6 b6 tri thi nghiém khdo nghiém kiéu khoi ngdau nhién day di
11.2.5.2. Thi nghiém dang hep ché pham phan bon 1a TNO6-1 trén cay

ca phé

Cdy trong thi nghiém: ca phé vbi (Cofea robusta)

Pia diém thi nghiém: ho cua ong Cao Pic Binh km 59 Huyén EaKar, Pak

Lak .

Thoi gian: tir thang 2/2019 dén thang 12/2019

Dién tich thir nghiém la 3.240 m?
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Cong thiec thi nghiém khdo nghiém:

Nong do ché phim phan bon 14 (dich chiét thuy phan rong sun
Kappaphycus alvarezii tir axit ascorbic dugc phun ¢ cac nong do khac nhu
Sau.

- Mau ddi chtng 1A: chi phun nuéce

- MAu 2A: phun ché pham phén bén 14 ¢ nong d6 50 ppm.

- Mau 3A: phun ché phdm phan bén 14 & ndng d6 100 ppm.

- Mau 4A: phun ché pham phan bon 14 & nong do 150 ppm.

- MAu 5A: phun ché pham phéan bén 14 & ndng d6 200 ppm.

- Mau 6A: phun ché pham phan bén 14 & nong do 250 ppm
B6 tri 6 thi nghiém: Bb tri cac thi nghiém ddng rudng theo so dd khdi ngiu
nhién hoan toan (Randomized Complete Block design). Gom 6 cong thirc, ba
lan nhéc lai, mdi dién tich 6 co sé 180m? (mdi 6 co s& gom 20 cay ca phé),
toan 16 thi nghiém dong déu vé kha ning sinh trudng thoi gian trong va cac
k¥ thuat cham bon, thoi gian thu hai. L6 thi nghiém duoc b tri theo so do
khoi ngau nhién hoan toan, gém 6 cong thuec, 3 lan l1ap lai: 6 X 3=18 6 co s&
v6i tong dién tich thir nghiém 1a 3240 m?,

Cdch phun ché pham phdn bén 1d dwoc tién hanh nhw sau
- Lan 1: phun trude khi cay ra hoa 5 - 7 ngay (Trudc khi tudi 3- 4 ngay).
- Lan 2: sau lan 1 - 20 ngay khi cdy bat dau né hoa ro.
- Lan 3: cach lan 2 - 20 ngay.
- Lan 4: cach 1an 3 - 60 ngay.
Thoi gian phun
Phun vao sang som, hodc chiéu (tranh dnh nidng mat troi) nhimg ngay troi
kho réo. Khong phun khi troi mua, phun uét dam toan cay; liéu lugng tir 2-3
lit/1ha cho 1 1an phun
11.2.5.3. Thi nghiém dang hep ché phdm phan hizu co vi sinh TN06-2
trén cay ngo
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Cay trong thi nghiém: Gidng ngd F1 SSC557 (san pham cua cong ty CP
gidng cdy trong mién Nam).
Dia diém thi nghiém: x& Dién Bong, huyén Dién Khanh, tinh Khanh Hoa.
Thoi gian:
Vu Hé thu: gieo vao dau thang 4, thu hoach vao dau thang 8/2019;
Vu Pong xuan: gieo vao dau thang 12, thu hoach vao dau thang

4/20109;
Mat do: 57.000 cay/ha.
Cong thirc thi nghiém khdo nghiém:

CT1: Céng thirc doi chirng: 100 % phan hoa hoc (240 kg N, 80 kg
P,05120 kg K,0) cho 1ha;

CT2: CT1 + 500 kg phdn hitu co vi sinh [HCVS]/ha

CT3: CT1 + 1000 kg phdn hitu co vi sinh [HCVS]/ha

CT4: CT1 + 1500 kg phdn hitu co vi sinh [HCVS]/ha
Dién tich 6 thi nghiém: Dién tich mdi 0 thi nghiém dién hep la 20 m? (5 m x
4 m). Khoang cach giira cac 1an nhic lai t6i thiéu 1m. Cac giéng duoc gieo
lién tiép nhau, gieo 4 hang/o.
B6 tri 6 thi nghiém: Thi nghiém dién hep duoc bd tri theo phuong phéap thi
nghiém dong ruong kiéu khéi ngiu nhién day du, mdi cong thirc thi nghiém
khao nghiém duogc 1ap lai 03 lan.
Thi nghiém duogc bé tri theo hinh 11.1, bao gdm 3 1an phun nhic lai, mdi lan
phun gdm 6 6 twong Gmg v&i 6 cong thirc thi nghiém. Mdi 6 ¢6 4 hang, mdi
hang khoang 17 cdy, hang cach hang 1 m, cay cach cdy 0,3 m. Xung quanh

thi nghiém c6 bang bao vé bang hang cay ngd khdng phun phan bon l4.

11.2.5.4. Thi nghiém dang hep ché phdm phan hitu co vi sinh TN06-2
trén cay ca phé
Cdy trong thi nghiém: Ca phé véi (Coffea robusta).
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Pia diém: ho gia dinh 6ng Cao Ptrc Binh, km 59 Huyén EaKar, Dik Lik.
Thoi gian thir nghiém: tir thang 2/2019 dén thang 12/2019.

Phwong phdp bé tri thi nghiém: Thir nghiém dién hep phan hitu co vi sinh
TNO6-2 cho cay ca phé & thdi ky san xuét kinh doanh.

B4 tri cac thi nghiém dong rudng theo so dd khdi ngau nhién hoan toan
(Randomized Complete Block design). GOm 6 cong thirc, ba 1an nhéc lai,
mdi dién tich 6 co s& 180m? (mdi 6 co s& gdm 20 cdy ca phé), toan 16 thi
nghiém dong déu vé kha ning sinh trudng thoi gian trong va cac ki thuét
chdm bén, thoi gian thu hai. L6 thi nghiém duoc bd tri theo so d6 khdi ngau
nhién hoan toan, gdom 6 cong thirc, 3 1an lip lai: 6 x 3 = 18 6 co sd voi tong
dién tich thir nghiém 1a 3240 m?.

Cong thurc thi nghiém: Phan bon hitu co vi sinh TN06-2 dugc bon véi cac
ham lugng khac nhau nhu sau:

1. Cong thirc CT1 (COng thirc ddi chimg): phan bon nén theo lidu luong
ctia ngudi dan 300 kg phan Ure + 1000 kg phan 1an Vin Dién + 500 kg KCI.

2. Cong thie CT2: coéng thic nén CT1 + 1 tin phan hitu co vi sinh
TNOG6-2.

3. Cong thirc CT3: coéng thitc nén CT1 + 2 tan phan hitu co vi sinh
TNOG6-2.

4. Cong thirc CT4: cong thiuc nén CT1 + 3 tAn phan hitu co vi sinh
TNOG6-2.
Céach bon phdn bén hitu co vi sinh TNO6-2 dwoc tién hanh nhw sau:

Thoi diém boén: Cac cong thuc thi nghi¢m trén dugc bd tri cung mot
cdng thice bon thic 14 nhu nhau gém: 300 kg phan Ure + 1 tin phan lan Vin
Pién + 500 kg KCI. Phan bon hitu co vi sinh TN06-2 duoc bon cho cay ca
phé thanh 2 dot, mdi dot 50%.

Pot 1: vao ddu mua mua sau khi bon phan héa hoc dot 1 sau 20 ngay,

khi trai con nho; Dot 2: sau khi két thuc mua mua.
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Céch bén: bao 1 ranh rong 20cm, sau 40cm, dai 1m canh mot bén
bon, bon xong lép lai bﬁng dét hodc 14, ¢6 kho.
Chi tiéu danh gia:
= Nang suét thuc thu: Thu thuc té trén cac 0.
= Panh gid tinh hinh sinh truéng, phat trién, mirc d6 nhiém sau bénh,
kha ning chdng chiu diéu kién ngoai canh bat lgi cta cay trong.
= B6i thu ning suit (ta/ha) = Ning suit cong thirc khao nghiém - Nang
suat cong thirc d6i chimg.
= Thay ddi tinh chat ctiia dat: do x6p dat xac dinh bang phuong phap ty
trong va do d6 ctmg, thanh phan: N- P- K dé tiéu theo cac TCVN.
= Hiéu sudt st dung phin bon = Boi thu ning suit/sé kg (lit) khao
nghiém da str dung
I1.2.6. Noi dung 6: Trién khai mé hinh trinh dién danh gia hiéu
qua cac san pham trén mdi cdy trong véi dién tich khoang 1 ha tai Pik
Lik
11.2.6.1. Trien khai md hink déi véi phan bon 14 TNO6-1 trén cay ngd
Poi tuwong cdy trong: Gidng ngd lai NK7328; Mat do trong ngd chon I
57.000 cay/ha trén ha, day 1a mat do thuong cho sinh khoi dat nang suét va
hiéu qua cao nhat, twong tmg véi cac khoang cach hang 70cm, cay céach cay
25 cm; Thoi gian sinh trudng tai Tay Nguyén: 110 ngay.
Phan bon 14 TNO6-1 (ty 18 pha loang 1:300 1an), phun wét déu 14 cay
vao cac giai doan 15, 30 va 50 ngay sau gieo;
Phan Uré; lan Vian DPién; phan SA (Ure 200kg/ha; SA 400 kg/ha; 1an
Vin Dién 1200 kg/ha).
Pia diém va thoi gian thuce hién: Chu hg: Y Khué Nié Kdam; Dia chi: Budn
Krai A, KrongPak; dién tich: 01 ha; thoi gian thuc hién: vu hé thu tir thang 9
dén thang 12 nim 2019.
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Bang 1.1. Céng thirc va liéu lwong phan bon theo ddi md hinh thi nghiém
TNO6-1 trén cay ngd

Cong thuc Loai phan Luong phan Thoi diém bon
(kg/ha) Potl | Dot2 | Dot 3
Ure 300 60 120 120
CT1 KCL 150 30 60 60
(Ddi ching) | Lan Vian Dién 350 350
Htru co vi sinh 500 500
Uré 300 60 120 120
KCL 150 30 60 60
CT2 Lan Vin bién 350 350
(M0 hinh) Hﬁ’uACO \{i sirllh 500 500
Prmgg_”l'a 6 lit 1 2 3

11.2.6.2. Trién khai mé hinh déi véi phan bon hizu co vi sinh TNOG-2
trén cay ngo
Poi twong cdy trong: Gidng ngd lai NK7328; Mat do trong ngd chon 2
57.000 cay trén ha, ddy 1a mat do thuong cho sinh khéi dat nang suat va hiéu
qua cao nhat, twong ng vdi cac khoang cach hang 70 cm, cdy cach cay 25
cm; Thoi gian sinh truedng tai Tay Nguyén: 110 ngay .

Phén bon hitu co vi sinh TNO6-2: lugng phan bon st dung la 01
tan/ha; Phan bon hiru co vi sinh S6ng Gianh: 01 tan/ha; phan Uré; lan Vin
Pién; phan SA (Ure 200kg/ha; SA 400 kg/ha; lan Vin Bién 1200 kg/ha).

Pia diém va thoi gian thuc hién: Cha h: Y Khué Kri Sué; Pia chi : Bubn
Krai A, KrongPik; dién tich: 1,5 ha; thoi gian thuc hién: vu hé thu tir thang 9
dén thang 12 nim 2019.
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Bang 1.2. Céng thirc va liéu lwong phdn bén theo déi mé hinh thir nghiém

TNO6-2 trén cay ngd

Thoi diém bon

o . 1 Luong phan
Cong thurc Loai phan
8 P (ko/ha) | pot1 | Pot2 | Pot3
Ure 300 60 120 120
 CTl KCL 150 30 60 60
(Poi ching 1) .
Lan Van Dién 350 350
Ure 300 60 120 120
KCL 150 30 60 60
CT2 Lan Vin Dién 350 350
(Doi chung 2) ~ —
Htru co vi sinh 500 1000
Song Gianh
Ure 300 60 120 120
CT3 KCL 7 150 30 60 60
M©6 hinh Lan Van Dién 350 350
Hiru co vi sinh
TNOE 1000 1000

Cong thirc: CT1: Pbi chimg 1 (0,5 ha; chi bon phéan vo co)

Cong thirc CT2: Déi chimg 2 (0,5 ha; bon hitu co vi sinh Séng Gianh, phan

vO co)

Cong thire CT3: M0 hinh (0,5 ha; str dung phan hitu co vi sinh TN06-2, phan

VO o).

Chi tiéu quan trdc:

Cdc chi tiéu sinh truong:

Chiéu cao cdy (cm) cudi cung duoc do sau trd 15 ngay (giai doan

chin sita) trén cay miu & mdi 6 (trir cAy dau hang), tinh tir mat dat dén dinh

bong co.

Chiéu cao dong bap (cm), do tir gbc sat mit dat dén d6t mang bap hitu

hiéu phia dudi (bap thit nhat) ctia cAy mau vao giai doan chin sira.

CAc yéu té cdu thanh nang sudt va nang sudt:
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Chiéu dai bap: Po tir day bap dén mut bip cia 30 cdy mau luc thu
hoach. Chi do bép thir nhét cta cdy mau.

Puong kinh bap: Po & giira bap clia cdy mau lac thu hoach. Chi do bap
thr nhat ctia cdy mau.

Nang suét bip tuoi: thu bap khi ngd vira chin sita, can toan bo dién tich
6 thi nghiém, tinh ning sut bap twoi ciia 6 sau do quy ra dién tich chuan
hecta.

Viéc thu thip va danh gia céc chi tiéu dua theo Quy chuan k¥ thuat
Qudc gia (QCVN 01-56: 2011/BNNPTNT);
Phwong phdp tinh todn hiéu qud Kinh té:
Tinh toan hiéu qua kinh té:

+ Loi1 nhuan = Téng thu - Téng chi.

+ Hiéu suat dau tu phan bén duoc danh gia thong qua 2 chi tiéu (loi
nhuén va loi nhuan/chi phi phan bon).

11.2.6.3. Trién khai mé hinh doi véi phan bon 14 TNO6-1 trén cay ca
phé
Poi twong cdy trong: Cay ca phé thoi ky kinh doanh 7 nim tudi, gidng
Robusta

Phan bon 14 TNO6-1: ty 18 pha lodng 1:300 1an, phun w6t déu 14 cay.

Phan NPK 16-16-8+13S+TE; Phan SA (Bon 2 kg/cay vao cac thang 2,
6, 8. SO lwong 550 cay twong dwong 0,5 ha.)
Pia diém va thoi gian thyc hién: Chi ho: Phan Vin Pat; dia chi : Hai Ba
Trung, TT Quang Phu huyén Cu M’gar, tinh Pik Lak; dién tich: 01 ha; thoi
gian: tir thang 2 — thang 12/2019.
Cong thirc xdy dung mo hinh

CT1: Pbi ching (0,5 ha; bon theo tip quan ctia néng dan)

CT2: Mé hinh (0,5 ha; str dung bb sung phan bdn 14 TN06-1).
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Bang 11.3. CONg thitc va liéu lwong phdan bén theo ddi md hinh thi nghiém
TNO6-1 trén cay ca phé

A Thoi diém bon
Cong thirc Loai phan Luglw(n%hphan , ! |
(kg/ha) | Thang 2| Thang 6 [Thang 8
CT1 NPS'illgém' 2000 600 700 700
(D01 ching) SA 100 200 s
NPK 16-16-
8+13S 2000 600 700 | 2000
CT2 SA 400 200 | 200
(M@ hinh) Phan bén 14 ,
TNO06-1 6 lit 3 3

Thi nghiém dong rudéng duoc cham soc theo quy trinh chung: Quy trinh k¥
thuat trong va cham soc ciy ca phé (10 TCN 478 — 2002).
11.2.6.4. Trién khai mé hinh déi véi phan bon hizu co vi sinh TNOG-2
trén cay ca phé
Poi tuwong cay trong: Cay ca phé thoi ky kinh doanh 6 nam tudi, giéng
Robusta.
Phén NPK 16-16-8+13S+TE
Phan SA (Bon vao cac thang 2, 6, 8. S6 luong 550 cdy tuong duong 0,5
ha).
Phan hitu co vi sinh Séng Gianh (Bén 2kg/ cdy vao dau thang 2. S6
lugng 550 cay tuong duong 0,5 ha).
Phén hitu co vi sinh TN06-2 (Bén 2kg/ ciy vao dau thang 2. S6 luong
550 cay tuong duong 0,5 ha).
Pia diém va thoi gian thuc hién: Chu ho P4 Minh Hiéu; dia chi: TT Quang
Pha, huyén Cu M’gar, tinh bik Lik; dién tich: 1,5 ha; thoi gian: tir thang 2 —
thang 12/ 2019.
Cong thirc xdy dung mo hinh
CT1: Pbi ching (0,5 ha; bon theo tap quan ciia néng dan)
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CT2: M6 hinh (0,5 ha; sir dung bd sung phan bon hitu co vi sinh Séng

Gianh).

CT2: M6 hinh (0,5 ha; str dung bd sung phan bon hitu co vi sinh TN06-2).

Bdng 1.4, Céng thirc va liéu lwong phdn bon theo ddi mé hinh thir nghiém
TNO6-2 trén cay ca phé

Luong Thoi diém bon
Cong thuc Loai phan phan - - -
(kg/ha) Thang 2 | Thang 6 [Thang 8
CT1 NPK 16-16-8+13S 2000 600 700 700
(Po1 chung
1) SA 400 200 200
NPK 16-16-8+13S 2000 600 700 | 700
CT2 SA 400 200 200
(Doi Phan bon hiu co vi
chimg 2) sinh Song Gianh 1100 1100
NPK 16-16-8+13S 2000 600 700 | 700
CT3 SA 400 200 | 200
(Mo hinh) 1= 5 h6n hitu co vi 100 | 1100
sinh TN06-2

Thi nghiém dong ruéng duoc chim soc theo quy trinh chung: Quy trinh k¥
thuat trong va cham soc cdy ca phé (10 TCN 478 — 2002).

Chi tiéu quan trdc:

= Tiang trudng chiéu dai canh, s6 luong d6t/canh;

= Sau, bénh hai cay.

= Khoéi luong qua, thé tich qua, ty 18 rung qua,

= Nang suat qua tuoi, nang suat nhan.

= Tinh toan hiéu qua kinh té.

= Tinh chit hoa hoc dat trudc va sau khi xay dung mé hinh

Phwong phdp tinh todn hiéu qua kinh té

Tinh toan hiéu qua kinh té:




+ Loi nhuan = Téng thu - Téng chi.

+ Hiéu suat dau tu phan bon duoc danh gia thong qua 2 chi tiéu (loi
nhuén va loi nhuan/chi phi phan bon).

I1.2.7. Noi dung 7: Thiét ké, lip d:it pilot cong nghé san xuit phan
bon 14 300 L/ngay va phan bon hiru co vi sinh tir rong sun

11.2.7.1. Thiét ké quy trinh céng nghé

Thiét ké lip dat pilot cong nghé san xudt phan bon 14 gidu
oligocarrageenan tir rong sun quy mo 300 lit/ngdy va pilot san xuat phan
VSV cb dinh dam str dung ba rong sau chiét. Nguyén 1y thiét bi lam viéc gian
doan theo mé.

Duya trén quy trinh chiét va bién tinh dich chiét duoc lua chon tir cac ndi
dung nghién ctru trén thiét ké ché tao thiét bi cho phu hop.

11.2.7.2. Lwa chon, lap dat thiét bj.
Déi véi pilot san xudt phan bon 14 bao gdm chu yéu:
= Thiét bi tién xur Iy nguyén lidu: Cat hodc xay dén kich c¢& phu hop;
= Thiét bi nau chiét: kich thudc phu hop dua trén cong suat du kién;
= Thiét bi loc ép: co thé bang phuong phap loc mang hoic ly tam.
Pbi voi san xuat phan bon VSV gom:
= Thiét bi 1én men sinh khdi VSV di phan 1ap;
= Thiét bi tron VSV va gia thé.

Thiét bi sau khi 1ap dit chay thi, phan tich cac chi tiéu cua san pham va
hiéu chinh cac théng sé cong nghé cho phu hop tir d6 dua ra quy trinh van
hanh.

I1.2.8. Hoat dong phoi hop véi cic t6 chirc nghién ctu trong qua
trinh thyc hién dé tai
Co quan chii tri: Vién Nghién ciru va Ung dung céng nghé Nha Trang, t6

chirc va thuc hién cac cong viéc chinh cua dé tai.
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Co quan phéi hop chinh: Sé Khoa hoc va Cong nghé Pak Lik

- Tham gia td chirc va thue hién cac cong vi¢c: Khao sat, diéu tra danh gia
thue trang tinh hinh canh tac; thyc trang st dung phan bon cho cac cay trong
tai Dék Lak;

- Chon lyra va b tri c4c diém thi nghiém thuc té;

- B4 tri, theo ddi cac thi nghiém, xay dung mo hinh trinh dién trén cay ca
phé, ngd tai Tay Nguyén va phdi hop t6 chirc thuc hién cac 16p hudn luyén
nong dan (FFS);

11.3. XU'LY SO LIEU
Xt 1y s6 liéu bang phan mém Microsoft Excel, xir 1y théng ké bang
phan mém SPSS va xir 1y t6i wu hoa s6 liéu bang phan mém Design Expert

10.
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CHUONG III. CAC KET QUA CHINH CUA PE TAI

111.1. NOI DUNG 1: NGHIEN CUU VA HOAN THIEN QUY TRINH
TRONG RONG SUN DAT NANG SUAT, CHAT LUGNG CAO CHO SAN
XUAT PHAN BON

Muc tiéu cua néi dung 1: hodn thién quy trinh trong rong sun dat nang
sudt, chat luwong cao phuc vu san xudt phdn bon;, Lya chon dwoc cdc mo hinh
trong rong thich hop déi véi timg dia phwong, khu viec va chuyén giao quy
trinh cho cdc hé néng dan; Pam bdo dwoc muc tiéu phar trién bén ving
nguén nguyén liéu rong sun phuc vy san xudt phan bon.

I11.1.1. Két qua diéu tra hién trang, danh gia tiém ning nudi trong
rong sun tai cac tinh Phi Yén, Khanh Hoa, Ninh Thuan va dinh huwéng
phat trién bén virng ngudn sinh khoi rong sun sin xuit phan bén

111.1.1.1. Két qud diéu tra hién trang va danh gia tiém ndng nudi trong
rong sun tai cac tinh Phu Yén, Khanh Hoa va Ninh Thugn

Két qua diéu tra vé hién trang nudi tréng rong sun & tinh Phl Yén,
Khanh Hoa va Ninh Thuan trong 5 ndm qua vé cac chi tiéu: dién tich va sd ho
tham gia nudi trong cua timg vung; hinh thitc va mé hinh nudi trong; thoi vu
nudi trong va ngudn giéng; quan 1y, cham soc, thu hoach va so ché; dich bénh
va dich hai; nang suét va san luong; thi truong tiéu thu cho théy:

- Tai cac tinh Phtl Yén, Khanh Hoa va Ninh Thuén, hién nay rong sun
duoc nuodi1 tréng & cac loai thuy vuc nhu: dam, vinh, bai ngang can, vung nudc
sau bién ho va cac dao véi cac md hinh k¥ thuat nhu gian cing c6 dinh trén
day c6 phao (v6i ludi bao quanh hoic khong) ving nudc can, gian phao noi
va day don dai n6i & viing nude sau (>2m).

- Nam 2018, toan bd san lugng rong sun kho cta 3 tinh chi con khoang
480 tan, tong dién tich nudi trong khoang 205 ha véi 500 ho tham gia, chi
bang khoang ¥4 so véi nam 2006. Trong d6, giam nhiéu nhét 1a tinh Khanh
Hoa, dic biét tai vinh Cam Ranh dén nam 2018 khong con hd nao tham gia
nudi trong rong sun va hau hét dién tich nay bi bo trong, khong tién hanh san
xuat. Hién nay, thi truong tiéu thy chu yéu la trong nudc voi san pham rong
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khé tring 1am thuc pham, khong xuat khau. Tong hop sé lidu diéu tra duogc
thé hién chi tiét trong Phu luc 1.1, trong do bién dong dién tich tréng rong sun
tai cac dia phuong nay duoc hé théng trong bang 1-PL1.

- Viéc phat trién nghé nudi trong rong sun ¢ 3 tinh vin mang tinh tu
phat, chii yéu tir nguoi dan, chua duoc cac dia phuong dinh hudng rd rang
cling nhu t6 chtrc quan 1y va dé ra chinh sach phat trién bén viing.

Bén canh d6, st dung phuong phap danh gia nhanh nong thon (Rapid
Rural Appraisal-RRA), danh gia nong thon co su tham gia ciia cong dong
(PRA-Participatory Rural Appraisal) va trén co s& danh gia vé hién trang nudi
trong cac doi twong thuy san, diéu kién moi trudng tu nhién phu hop cho viée
phat trién nudi trong rong sun, cdng bé ctia nganh chire ning vé qui hoach cac
hoat dong kinh té bién (nudi trong cac dbi tugng hai san, du lich, khai thac hai
san, giao thong bién...) dé danh gia tiém niang nudi trong sinh khoi rong sun
san xuat phan bon mdi dia phwong. Tiém ning dién tich mit nude & 3 tinh co
thé nudi trong rong sun 1a 3.900 ha, trong d6 dién tich thuc trong 1a 2.600 ha.
Céc tinh nay co thé duoc dinh huéng véi muc dich phat trién thanh cac ving
tap trung v4i qui md 16n va chu yéu cia khu vue mién Trung dé san xuat rong
sun nguyén liéu 1am phan bén sinh hoc. Ban dd tiém ning va dinh hudng cac
ving trong rong sun ¢ Séng Cau (Phu Yén), Van Phong va Cam Ranh (Khanh
Hoa), Ninh Hai va Thuan Nam (Ninh Thuan) duoc mé ta trong cac hinh 1 dén
hinh 5-PL1 va théng ké dién tich mat nuéc c6 thé nudi tré)ng rong sun tai cac
ving nay ciing duoc thé hién tai cac bang 2 dén bang 4-PL1.

Tir két qua diéu tra hién trang va danh gid tiém ndng nudi trong rong
sun tai cac tinh Phu Yén, Khanh Hoa va Ninh Thudn da cho thcfy cac tinh nay
c6 du cdc dieu kién vé dieu kién khi hdu, thoi tiét, moi truong bién phu hop,
c6 dién tich I6n va tdp trung & cdc thity vuc rat thich hop cho nudi tréng rong
sun... Tuy c6 tiém nang I6n, nhung cdn cir vao cdc diéu kién cho phdt trién
thudn loi trong thoi gian toi (dién tich, giao thong, nhan lyc...) t(fng dién tich
mdt nuede cé thé nudi trong rong sun la 3.900 ha (3.925 ha), trong dé dién
tich thuc trong la 2.600 ha (2.630 ha). CAc tinh nay cé thé dwoc dinh hwéng
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véi muc dich phdt trién thanh cdc vimg tdp trung véi qui mé Ién va chi yéu
ciia khu viee mién Trung dé san xudt rong sun nguyén liéu lam phén bén sinh
hoc.

111.1.1.2. Pinh huéng phét trién bén viing nguon sinh khéi rong sun san
Xudt phan bén

Tir cac két qua phan tich diéu kién ty nhién, danh gia hién trang nuoi
trong rong sun tai cac dia phuong cho thiy viéc phat trién nghé nudi trong
rong sun & cac tinh Phu Yén, Khanh Hoa va Ninh Thuan dén nay van mang
tinh ty phat, chua c6 dinh huéng chung va xay dung chinh sach phat trién mot
cach hop 1y ciia co quan nha nude. Vi vy dé nghé nudi tréng rong sun cic
tinh Phu Yén, Khanh Hoa va Ninh Thuan phat trién mot cach bén viing, can
phai ¢6 dinh hudéng mot cach dong bd vé nhiéu mit bao gom cac nhom giai
phap sau: (i) Nhom céc giai phap vé ki thuat 1am co s& cho nghé nuéi tréng
bén vimg, tao hiéu qua Kinh té, tranh cac rai ro, thiét hai trong qua trinh phét
trién; (ii) Nhom céc giai phap vé quan 1y, chinh sach, kinh té xa hoi ... 1am co
s& ho tro tich cuc cho phat trién ngudn sinh khéi rong sun bén vimng.

I11.1.2. Hoach dinh viing trong

Trén co s¢ cac dac tinh sinh hoc rong sun ciing nhu cdc mo hinh ky
thuat nudi tréng O cac loai thuy vuc khac nhau da thanh cong, dé phat trién
sinh khéi rong sun mang tinh on dinh va hiéu qua, can qui hoach xac dinh cac
ving va dién tich c6 kha ning phat trién nudi trong theo cac dinh huéng: ving
nudi trong quanh nim, ving nudi trong theo mua, ving nudi trong chuyén,
ving nudi tréng xen ghép... nham dam bao hiéu qua nudi trong va tranh cdc
thi¢t hai hay rai ro do diéu kién tu nhién & cac mua khi hau khac nhau.

Mit khac, phai qui hoach viing ciing nhu bién phép bao ton va cung cap
cdy giébng mot cach chu dong goi 13 cac ngan hang gidng rong sun. Viéc qui
hoach chi tiét cac tiéu ving phai dwa trén chu thé 13 nguoi dan va dap tmg nhu
cau thyc té cia ngudi nudi trong.

Tdp hudn, phé bién, hudng dan ky thudt cho nguoi dan
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Mic du nudi trong rong sun khong doi hoi k¥ thuit cao, nhung néu
ngudi dan khong ndm viing duoc nhimng hiéu biét k§ thuat co ban vé cdy rong
sun trudc khi tién hanh nudi trong s& gap rat nhidu khé khan nhu khong xir 1y
dugc nhimg trudng hop nguy hai thudng xay ra trong qua trinh san xuét, dic
biét 14 nhitg ho bat dau tham gia nudi tréng. Vi vay viéc tap huan, phd bién
huéng dan k¥ thuat, trao doi kinh nghiém giita cdc ho nudi tréng théng qua
hoi thao dau b, tham chi tién hanh xay dung c4c mo hinh trinh dién & timg
ving cho ngudi nudi trong 1a vé cung can thiét. Trong d6 cac van dé vé mua
vu nuoi tréng, cach chon giéng, mat do giéng thich hop theo cac mua, dich
hai va cach phong ngira, thoi gian nuéi trong ciing nhu cac phuong phap so
ché tao nguyén liéu dam bao chat luong cho cac myc dich st dung... la rit cin
thiét dugc trang bi cho ngudi trong.

I11.1.3. X4y dung chinh sich diu tw phat trién nudi trong va tiéu
thu san pham

Pé nghé nudi trong rong sun cac tinh Phd Yén, Khanh Hoa va Ninh
Thuan c6 thé phét trién nhanh, 6n dinh va bén vitng can c6 chinh sach dau tu
theo mé hinh thich hop. Thuc tién, cho thdy mé hinh két hop nhiéu nha (dang
dugc ap dung c6 hiéu qua trong san xuit néng nghiép) co thé duoc xem nhu
mot mo hinh thich hop hién nay. Trong do:

- Nha dau tu: 12 ngan hang hodc doanh nhiép (cong ty thu mua, ché
bién) cho nguoi dan vay vén san xuat trén co sé hop dong ky két co rang
budc vé mit phép 1y va dugc chinh quyén dia phuong xac nhén.

- Nha khoa hoc: Két hop véi cac co quan ban nganh, doanh nghiép hd
trg qui hoach ving nuéi trong, huéng dan va giai quyét cac van dé k¥ thuét
cho ngudi dan. Pic biét 1a chuyén giao nhiing két qua nghién ctru c¢6 ¥ nghia
thue tién vao san xudt dé dam bao chat luong nguyén liéu rong sun cho cac
muc dich sir dung.

- Nha doanh nghiép: khong nhiing truc tiép ky hop dong véi ngudi dan

va chiu trach nhiém dau ra (t6 chirc thu mua tiéu thu san phadm) ma con phai
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hd trg mot phan tai chinh va vat chat dé gin két véi nguoi nudi trong rong
sun.

- Nha quéan 1y (chinh quyén dia phuong va co quan chtc ning): phan
chia dién tich cho ngudi trdng trén co sé qui hoach va cac chinh sach ctia nha
nude. Quan 1y chat lugng rong sun gidng va san pham. Tao ra mdi lién két
giita doanh nghiép va nguoi trong mot cach chat ché trong khudén khd phap
luat.

- Nha nong (ngudi nudi trong ma dai dién 1a hiép hoi hay t6 hop tac): sir
dung vén vay, t6 chirc trong, thuc hién ding hop dong véi nha doanh nghiép
vé chi tiéu so luong va chat luong san pham, nghia vu d6i voi nha dau tu.

Tém lai, c6 thé néi nudi tréng rong sun da tro thanh mot nghé nuoi
trong hdi san méi mang lai hiéu quad kinh té dang ké, mang tinh xa hdi cao Va
O tac dung tot trong lam sach méi truong cdc thiy viec ven bién ciing nhuw
trong nuédi trong cdc doi twong hdi san khdc & cdc tinh ven bién Phi Yén,
Khanh Hoa va Ninh Thudn. Véi cde mé hinh va ky thudt nuéi trong dang trién
khai cO hiéu quad o cdc loai thuy viec khdac nhau, voi tiem nang mat nuwoc ven
bién va cdc ddo c6 kha ndng phat trién nudi trong rong sun phong phii va da
dang, néu dwoc dinh hudng va Xay dung chinh sdch phdt trién mét cach hop
ly, trong twong lai chéc chdn sé dép iing cdc nhu cau nguyén liéu rong sun sir
dung trong nuéc va xudt khdu, ciing nhw nguyén liéu rong sun sdn xudt phén
bon sinh hoc.

I11.1.4. Hoan thién va chuyén giao, nhan rong mé hinh Ky thuat
trong rong sun dat ning suat cao va chat lwong tot dé 1am nguyén liéu
sian xuit phan bén

111.1.4.1. Hoan thién mé hinh kj thudt trong rong sun dat néing sudt cao
va chdt lwong tér dé 1am nguyén ligu sdan xudt phan bon

Cin cr cac két qua phan tich cac yéu té moi truong, danh gia bién dong
ham luong cac chat dinh dudng trong cac mua vu nudi trong va két qua theo
doi tbe do sinh trudng, ham luong carrageenan va san luong rong thu hoach
tuong mg véi cac md hinh k¥ thuat trong tai cac dia phuong (thé hién cy thé
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tai cAc Bang 5 dén Bang 15-PL1; cac md hinh k§y thuat trong rong sun dat
nang suat cao va chit luong tot dé 1am nguy@n liéu san xuét phan boén duoc dé
xuat chi tiét trong cac Bang 16 dén Bang 19-PL1 va tong hop nhu sau:

- Vao mia ning néng (tir thang 5 dén thang 9), khi nudi trong rong sun
nén chon khdi lwong mdi bui rong gidng ban dau 1a 150g, twong Gmg mat do
rong gidng 12 1,8 kg/m? @@ ra gidng va tién hanh thu hoach sau 90 ngay nudi
trong 1a dam bao chat luong nguyén liéu san xuét phan bon.

- Vao mua mat (tir thang 10 dén thang 4 nam sau), khi nudi trong rong
sun nén ra giong véi khdi luong mdi bui rong giéng ban dau la 100g, tuong
mg mat do rong giéng 1a 1,2 kg/m?, sau 60 ngay nudi trong co thé tién hanh
thu hoach va dam bao chat lugng nguyén liéu san xuit phan bon.

Céac dé xuat mo hinh nubi trong rong sun lam nguyén liéu san xuat phan
bon co tinh kha thi, pht hop véi diéu kién kinh té ho gia dinh da duoc lya
chon dé chuyén giao. Véi phuong thtrc chinh 1a lugng rong rong giéng lic
ban du it, dién tich gian cing cb dinh trén day c6 phao voéi ludi bao quanh va
nudi trong trong 6 10ng ludi treo gian phao ndi phu hop véi qui mo trang trai
dé giam chi phi dau tu 6 16ng ludi va ludi bao quanh gian trong. Vao mua
nang nong la giai doan luu gitr va nhan gidéng nham dam bao ludn ludn co
luong gidng dé cung cap trong qua trinh nudi trong. Vao mua mat 1a giai doan
nhan nhanh gidng, nudi trong va thu hoach rong sun thwong pham.

111.1.4.2. Chuyén giao, nhan réng md hinh kyj thudt trong rong sun dat
ndng sudt cao va chdt lwong tor @é lam nguyén liéu san xuat phan bon

Két qua nghién ctiu da thiét ké md hinh va phuong thic nudi trong
rong sun & ca ving nudc can va viing nudc sau tai cac dia phuong sau khi tién
hanh khao sat chon dia diém nudi trong (Phan Phu luc: Hinh 6 dén Hinh 9-
PL1). M6 hinh duoc thiét ké cho céc trang trai véi qui md 1 ha (10.000m?) &
cac thuy vuc ven bién nuéc can (d6 sau 0,5-1,5m khi thuy triéu thap) hoic &
cac thay vuc ven bién nude sau (d6 sau 1,5-10,0m khi thay triéu thap), cac
hinh anh mé hinh dugc trinh bay tai Hinh 10 dén Hinh 12-PL1. Bong thoi,
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nhém nghién ctu cling da tién hanh danh gia hiéu qua kinh té mé hinh thich
hop cho cong déng (Phu luc 1).

111.1.4.3. Bé xudt md hinh nudi trong rong sun lam nguyén liéu san
xuat phan bén thich hop cho céng dong

a. Co s¢ khoa hoc ciia dé xudt

Cac két qua nghién ctru cho thay: tai ving ven bién cac tinh Pha Yén,
Khanh Hoa va Ninh Thuén, rong sun sinh trudng va phat trién tdt trong nhing
thang nhiét do nudc bién thap (tr thang 10 dén thang 3 nim sau). Nhiing
thang nhiét do nudc bién cao (tir thang 4 dén thang 9) rong syn sinh trudng va
phat trién kém, thuong xuét hién cac bénh (rong tap bam, bénh son 16ng, bénh
trang nhiin than rong) va dich hai la cac loai c4 an rong.

Nudi trong thuong mai rong sun ¢ cac tinh Pha Yén, Khanh Hoa va
Ninh Thuén cha yéu 13 ho gia dinh nghéo va khéng c6 kha ning tai chinh dé
dau tu nudi trong theo hinh thirc thAm canh ning suét cao voi von dau tu 16n.
Do d6, ngudi nudi trong rong sun chi nudi trong vai dién tich nho (binh quéan
tir 5.000-10.000 m%hd), phu hop diéu kién kinh té ho gia dinh, vén du tu ban
dau bi han ché vi nguoi dan phai tu bo ra.

Luong rong sun giéng trén thi truong cung cip khong nhiéu (viing cé
thé gilr va cung cip giéng nho so vai dién tich nuoi tréng dai tra) nén khong
thé dap ung mot luc khi vu nudi trong chinh bat dau va gia rong giéng thudng
rat cao. Vi vdy, ngudi trong chi mua mét it lugng rong giéng nhat dinh (bang
1/10 luong rong giébng can thiét trén mot don vi dién tich nudi trong) va tu
nhan gidng mot thoi gian (tr 2 - 3 thang) moi du luong rong gidng cho toan
bd mot don vi dién tich nuoi tré)ng. Nghia la, qua trinh san Xuét s& ¢o 2 giai
doan: 1an nudi trong dau tién chi mang tinh nhan nhanh gidng rong sun (ra
gidng nhiéu lan, thoi gian nudi trong ngan va thu hoach rong véi muyc dich san
xudt rong gidng), 1an thtr 2 s& tién hanh nuoi trong dé thu hoach rong sun
thuong pham (thdi gian nudi trong dai dé dam bao chét lwong nguyén liéu

rong sun thuong pham).
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Két qua nudi trong thir nghiém & cac mo hinh bang gian cing ¢ dinh
trén ddy c6 phao ving nudc can va gian phao ndi ving nudc sau trong mua
mat, md hinh gian cing cb dinh trén day c6 phao véi ludi bao quanh ving
nudc can va nudi trong trong 6 10ng ludi treo gian phao ndi ving nude sau
trong mlia nang noéng da cho thay cac mé hinh nay phu hop véi diéu kién san
xuat va dap ung yéu cau can cai tién k¥ thuat trong hién dang c6 nhiing han
ché nhét dinh, dem lai hiéu qua kinh té x4 hoi cho nguoi nudi tré)ng rong sun.

Bén canh d6, mo hinh nudi trong rong sun bang gian cing cb dinh trén
day co phao véi ludi bao quanh ving nudce can va nudi trong trong 6 10ng
ludi treo gian phao ndi ving nudc sau cd ¥ nghia rat 16n trong giai doan luu
giit va nhan gidng nham dam bao ludn ludn c6 luong gidng dé cung cap trong
qua trinh nudi trong. Cac mod hinh nay ciing khac phuc dugc nhing hién
tugng Xdy ra trong qué trinh nudi trong rong sun 1a chéng ca an, tranh rong bi
tr6i mat khi song gié manh 1am gay bui rong.

Tir cac co s& khoa hoc trén, chiing t6i di thiét ké va dé xuat mot mo
hinh nuéi tréng rong sun lam nguyén liéu san xuat phan bon co tinh kha thi,
pht hop vé6i diéu kién kinh té ho gia dinh dé chuyén giao. Véi phuong thirc
chinh 1a lwgng rong rong gidéng luc ban dau it, dién tich gian cang cb dinh trén
day c6 phao véi ludi bao quanh va nudi tréng trong 6 16ng ludi treo gian phao
ndi phu hop voi qui mé trang trai dé giam chi phi dau tu 6 1ong ludi va ludi
bao quanh gian trong. Vao mua nang néng I giai doan luu giit va nhan gidng
nham dam bao ludn ludn c6 lugng giéng dé cung cép trong qué trinh nudi
trong. Vao mua mét 13 giai doan nhan nhanh gidng, nudi trong va thu hoach
rong sun thuong pham.

b. Thiét ké mé hinh va phwong thirc nudi trong rong sun ¢ vlng nuwdc
can

Mo hinh duoc thiét ké cho céc trang trai véi quy mo 1 ha (10.000m?) & cac

thuy vuec ven bién nuedc can (d6 sau 0,5-1,5m khi thay triéu thap).

Mua nang néng (tir thang 5 dén thang 9), rong sun duoc nudi trong
bang gian cang ¢ dinh trén day ¢ phao véi luéi bao quanh ving nude can va
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chi tién hanh san xuét voi 1 gian c6 dién tich 1.000m?2. Khi két thac mua ning
néng, tién hanh don dep hé thdng luéi bao quanh gian trong, vé sinh va sira
chita luéi rdi cat vao kho dé sir dung mua sau.

Mua mét (tir thang 10 dén thang 4 ndm sau), nudi trong bang gian cang
¢ dinh trén ddy c6 phao ving nuéc can va tién hanh san xuat 4 gian, mdi
gian dién tich 2.500m?2.

Lich trinh va sdn lirong nudi tréng

Lich trinh nuo6i tréng duoc thuc hién véi chu ky 1 nam, bt dau tir thang
5 va két thuc vao thang 4 nam sau.

Vu 1 (tr thang 5 dén thang 7): Ban dau nguoi nudi trong chi mua
900kg rong giéng, tién hanh ra giéng véi khoi luong mdi byi rong giéng ban
dau 1a 150g, tuong (mg mat do rong giéng 1a 1,8 kg/m? va nudi véi thoi gian
90 ngay. Vi tbc do sinh trudng trung binh trong mua ning noéng 1a 0,80
%/ngay va ty 1€ hao hut sb bui rong la 17,6%, san lugng rong thu hoach dugc
la 1.526kg rong tuoi.

Vu 2 (tir thang 8 dén thang 10): Str dung 1.500kg rong twoi thu hoach ¢
Vu 1, tién hanh ra giéng v6i khdi luong bui rong giong ban dau 150g, twong
mg mat do rong giéng 1,8 kg/m? va nudi voi thoi gian 90 ngay. Véi toc do
sinh trudng 0,80 %/ngay trong mua ning ndng va ty 1& hao hut 17,6%, san
lugng rong thu hoach dugc 1a 2.554kg rong tuoi.

Vu 3 (thang 11): St dung 2.450kg rong twoi thu hoach & Vu 2, tién
hanh ra giéng vai khoi luong bui rong giéng ban dau 100g, twong tng mat do
rong gidng 1,2 kg/m? va nudi vai thoi gian 30 ngay. Voi tbe do sinh truong
3,04 %/ngay tir ngdy 1 dén ngay 30 trong muUa mat va ty 1& hao hut 8,8%, san
luong rong thu hoach duogc 1a 5.483kg rong tuoi.

Vu 4 (thang 12): St dung 5.400kg rong twoi thu hoach & Vu 3, tién
hanh ra gidng véi khdi lugng bui rong giéng ban dau 100g, twong tng mat do
rong gidng 1,2 kg/m? va nudi voi thoi gian 30 ngay. Vai tbe do sinh truong
3,04 %/ngay tir ngdy 1 dén ngay 30 trong mua mat va ty 1& hao hut 8,8%, san
lurong rong thu hoach duoc 1a 12.086kg rong tuoi.
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Vu 5 (thang 1 va thang 2 nam sau): St dung 12.000kg rong tuoi thu
hoach & Vu 4, tién hanh ra giéng v6i khdi luong mdi buyi rong gidng ban dau
1a 100g, twong Gmg mat do rong gidng 1a 1,2 kg/m? va nudi véi thoi gian 60
ngay. Véi tée do sinh trudng 2,63 %/ngdy tir ngay 1 dén ngdy 60 trong mua
mat va ty 1€ hao hut sb bui rong l1a 19,6%, san lugng rong thu hoach dugc la
45.864kg rong tuoi.

Vu 6 (thang 3 va thang 4 nam sau): St dung 12.000kg rong tuoi thu
hoach & Vu 5, tién hanh ra giéng v&i khéi lugng mdi byi rong gidng ban dau
la 100g, twong Gmg mat do rong giéng 13 1,2 kg/m? va nudi voi thoi gian 60
ngay. Véi téc do sinh truong 2,63 %/ngay tir ngay 1 dén ngay 60 trong mua
mat va ty 1€ hao hut s6 bui rong 1a 19,6%, san lugng rong thu hoach dugc la
45.864kg rong tuoi.

Téng san lugng ciia moé hinh nudi trong & ving nudc can 1 ha voi chu
ky 1 nam la: (San luong Vu 1 - 1.500kg giébng Vu 2) + (San luong Vu 2 -
2.450kg giong Vu 3) + (San luong Vu 3 - 5.400kg giong Vu 4) + (San luong
Vu 4 - 12.000kg gidng Vu 5) + (San lwong Vu 5 - 12.000kg gibng Vu 6) +
(San lugng Vu 6) = 80.027kg rong tuoi. Véi ty 1€ rong tuoi/kho khoang 8,1 sé€
thu duoc san luong rong kho twong tmg 14 9,88 tan rong kho.

c. Thiét ké mé hinh va phwong thirc nubi trong rong sun ¢ viing nurdc
Sau

M6 hinh duwoc thiét ké cho cac trang trai véi gqui mo 1 ha (10.000m?) & cac

thuy Ve ven bién nude sau (a6 sau 1,5 - 10,0m khi thay triéu thap).

Mua nang néng (tir thang 5 dén thang 9), rong sun duoc nudi trong
trong 6 10ng 1udi treo gian phao ndi ving nude sau. Tién hanh san xuit véi
tong dién tich 720m?, bao gdm 10 6 long ludi, mdi 6 16ng ludi dién tich 72m?.
Khi két thiic mua néng néng, tién hanh don dep o léng ludi, vé sinh va stra
chira 6 16ng ludi rdi cat vao kho dé sir dung mua sau.

Mua mat (tir thang 10 dén thang 4 nam sau), nudi trong bang gian phao
ndi viing nude sau va tién hanh san xuét 4 gian, mdi gian dién tich 2.500m?.
Lich trinh va sdn lwong nudi tréng
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Lich trinh nuo61 tréng dugc thuc hién véi chu ky 1 nam, bt dau tir thang
5 va két thuc vao thang 4 nam sau.

Vu 1 (tir thang 5 dén thang 7): Ban dau ngudi nudi trong chi mua
600kg rong gidng, tién hanh ra giéng trong 5 6 10ng ludi véi khdi lwong mdi
bui rong gidng ban dau 1a 150g, twong img mat d6 rong giéng 1a 1,8 kg/m? va
nudi véi thoi gian 90 ngdy. Vi toc do sinh trudng trung binh trong mua ning
nong 1a 0,83 %/ngay, luong rong bi giy khoi day giéng giit trong 6 16ng ludi
va thu lai duoc, san lugng rong thu hoach dugc 1a 1.260kg rong tuoi.

Vu 2 (tir thang 8 dén thang 10): Str dung 1.260kg rong tuoi thu hoach
dugc & Vu 1, tién hanh ra giong trong 10 6 16ng ludi v6i khédi lugng buyi rong
gidng ban dau 150g, twong Gmg mat d6 rong giéng 1,8 kg/m? va nudi voi thoi
gian 90 ngay. Véi téc do sinh truong 0,83 %/ngdy trong mua ning nong,
luong rong bi dut giy khoi day gidng giit trong 6 1ong ludi va thu lai duoc,
san lugng rong thu hoach duogc 1a 2.646kg rong tuoi.

Vu 3 (thang 11): St dung 2.400kg rong tuoi thu hoach & Vu 2, tién
hanh ra giéng véi khdi lwong bui rong gidng ban dau 100g, trong Gng mat do
rong gidng 1,2 kg/m? va nudi véi thoi gian 30 ngay. Véi toc do sinh trudng
3,09 %/ngay tir ngdy 1 dén ngay 30 trong mua mat va ty 1& hao hut 9,2%, san
lugng rong thu hoach dugc 1a 5.436kg rong tuoi.

Vu 4 (thang 12): St dung 5.400kg rong tuoi thu hoach & Vu 3, tién
hanh ra giéng véi khéi luong bui rong gidng ban dau 100g, trong tng mat do
rong giéng 1,2 kg/m? va nudi véi thoi gian 30 ngay. Véi téc do sinh truong
3,09 %/ngay tir ngdy 1 dén ngay 30 trong mua mat va ty 1é hao hut 9,2%, san
lugng rong thu hoach dugc 1a 12.231kg rong tuoi.

Vu 5 (thang 1 va thang 2 nam sau): St dung 12.000kg rong tuoi thu
hoach & Vu 4, tién hanh ra giéng v&i khdi lugng mdi bui rong gidng ban dau
1a 100g, twong Gmg mat do rong gidng 13 1,2 kg/m? va nudi voi thoi gian 60
ngay. Véi téc do sinh trudng 2,66 %/ngay tir ngay 1 dén ngay 60 trong mua
mat va ty 1¢ hao hut s6 bui rong 1a 22,4%, san luong rong thu hoach duoc la
46.279kg rong tuoi.
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Vu 6 (thang 3 va thdng 4 nam sau): Str dung 12.000kg rong tuoi thu
hoach ¢ Vu 5, tién hanh ra giéng v6i khéi lugng mdi bui rong giéng ban dau
1a 100g, twong Gmg mat do rong gidng 1a 1,2 kg/m? va nudi véi thoi gian 60
ngay. Véi toe do sinh truong 2,66 %/ngay tir ngdy 1 dén ngay 60 trong mua
mat va ty 1€ hao hut s6 bui rong 1a 22,4%, san lugng rong thu hoach dugc la
46.279kg rong tuoi.

Téng san lwong ctia md hinh nudi tréng ¢ ving nudc sau 1 ha véi chu
ky 1 nam la: (San luong Vu 1 - 1.260kg giébng Vu 2) + (San luong Vu 2 -
2.400kg giong Vu 3) + (San luong Vu 3 - 5.400kg giong Vu 4) + (San luong
Vu 4 - 12.000kg gidng Vu 5) + (San lugng Vu 5 - 12.000kg gibng Vu 6) +
(San luwong Vu 6) = 81.071kg rong tuoi. Véi ty 1€ rong tuoi/kho khoang 8,0 sé
thu dugc san luong rong kho twong tng 1a 10,13 tin rong kho.

Két qua danh gia hiéu qua kinh t& md hinh thich hop cho cong dong
duoc thé hién cu thé trong phu luc 1 ddi véi tirng md hinh nudi trdng cho tirng
dia hinh khac nhau (tir bang 15 dén bang bang 18-PL1).

I11.1.5. Chuyén giao, nhian réong mé hinh ky thuit tréng rong sun
dat ning suat cao va chat lwong tot dé 1am nguyén liéu san xuat phan bén

111.1.5.1. Chuyén giao qui trinh nudi trong rong sun viing nwéc can

a. Khdo sét lwa chon dia diém trién khai chuyén giao mé hinh

Chuyén giao qui trinh nudi tréng rong sun ving nudc can bang gian
cing cb dinh trén day c6 phao va gian cing ¢ dinh trén day c6 phao véi ludi
bao quanh & ving trong rong thon Hoa Phi (thuéc ddm Cu Mong), xa Xuédn
Hoa, Song Cau, Phu Yén.

b. Thiét ké va xay ding mé hinh

D3 hudng dan cach thiét ké mé hinh cho 2 ho ¢ thon Hoa Pha, xa Xuan
Hoa, huyén Song Cau, Phii Yén véi qui mé mdi ho 1 ha (10.000m?). Cac mo
hinh chuyén giao Ia:

- Mo hinh gian cing c¢6 dinh trén day c6 phao ving nudc can (Hinh
11.1).
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Hinh 111.1. M6 hinh nuéi trong bang gian cang cé dinh trén day
- M6 hinh gian cing ¢ dinh trén day c6 phao v6i ludi bao quanh chong
c4 an va tranh rong bi tréi mat ving nudc can, dam bao ludn ludn co6 luong

gidng dé cung cip trong qua trinh nudi tréng & trang trai (Hinh I11.2).

Hinh 111.2. M6 hinh gian cdng cé dinh trén déy cé phao véi luéi bao

c. Lich trinh nudi trong, ky thudt ra gidng, cham séc va quan ly

D3 hudéng dan lich trinh nudi trong 6 thang trong 1 nam, voi su két hop
ctia md hinh gian cing ¢ dinh trén ddy c6 phao ving nudc can va mé hinh
gian cing ¢ dinh trén day c6 phao voi ludi bao quanh phu hop diéu kién kinh
té ho gia dinh.

DPi hudéng dan cach budc rong gidng bing ddy mém vao day rong
gidng, budc day rong gidng vao gian trong rong, ding phao xdp dé 1am noi
cac day rong.

P4 hudng dan cach chiam soc, quan 1y, phong trir dich hai va dich bénh.
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111.1.5.2. Chuyén giao qui trinh nudi trong rong sun viing nuéc sau

a. Khdo sét lwa chon dia diém trién khai chuyén giao mé hinh

Chuyén giao qui trinh nudi trong rong sun ving nudc siu bang gian
phao ndi va nubi trong trong 6 16ng ludi treo gian phao ndi & ving trong rong
thdn Khanh Hoi, xa Tri Hai, huyén Ninh Hai, tinh Ninh Thuén.

b. Thiét ké va xay ding mé hinh

D3 hudng dan cach thiét ké mé hinh cho 2 ho ¢ thon Khanh Hoi, x3 Tri
Hai, huyén Ninh Hai, tinh Ninh Thuan véi qui md mdi hd 1 ha (10.000m?).
Céac md hinh chuyén giao tai nhitng trang trai bao gom:

- M6 hinh nudi tréng bang bang gian phao ndi ving nuéc sau (Hinh
11.3).

50m

Hinh 111.3. M6 hinh nuéi trong bang gian phao néi chuyén giao & Khanh Hgi.

- M@ hinh nudi trong trong 6 16ng ludi treo gian phao ndi chéng ca an
va tranh hao hyt rong ving nudc sau, dam bao ludn ludn c6 luong gidng dé

cung cép trong qua trinh nudi trong & trang trai (Hinh 111.4 va Hinh 111.5).
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Hinh 111.4. O Iong ludi treo gian phao néi.
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trong 6 long i treo gian phao noi chuyén giao &
Khanh Hoi.

Hinh 111.5. M6 hinh nudi

c. Lich trinh nudi trong, ky thudt ra gidng, cham séc va quan Iy

Pa huéng dan lich trinh nudi trong 6 thang trong 1 nam, vai sy két hop
ctia md hinh nudi trong bang gian phao ndi ving nudc sdu va mod hinh nudi
trong trong 6 1dng ludi treo gian phao ndi phu hop diéu kién kinh té ho gia
dinh.

Pi hudéng din cach budc rong gibng bang day mém vao day rong
gidng, budc diy rong gidng vao gian trong rong, ding phao x6p dé lam nodi
cac day rong.

D3 hudng dan céch bd sung thém phao gin vao cac goc cua be va day
dé dé phong chim quéa sau trong nudc khi rong sinh truéng lam ting trong
lugng gian.

Pi hudng din k¥ thuat cham soc, bién phap xir 1y khi diéu kién moi
truong bat loi xay ra trong qua trinh nudi trong. Huéng dan theo doi va cach
phong trir cic nhan t6 gy hai: loai rong gy hai (rong tap), dong vat in rong,
bénh rong ...

I11.1.6. Chuyén giao qui trinh k§y thuét thu hoach va so ché

D3 hudng dan phuong phép thu hoach toan bd ciy & gian trong dé
luong rong thu hoach hao hut it va rong thu hoach dugc str dung lam rong
gidng ¢ tinh trang t6t nhat.

D3 trién khai chuyén giao qui trinh k¥ thuat thu hoach va so ché rong

sun 1am nguyén liéu san xuat phan bon cho 4 ho gia dinh tham gia theo 2
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phuong phap phoi kho rong dya vao anh ning mat troi phu thudc diéu kién

trang trai va co thé duy tri dugc chét lugng tot nhat trong qua trinh phoi kho:

c. Phoi rong trén bo ke. d. Phoi rong trén gian.

Hinh 111.6. Cdc phwong phdp phoi rong

- Phoi trén mat dat: rong sun thu hoach sau khi rira sach tai gian tréng
duoc van chuyén vao dat lién va trai tryc tiép trén bai cat, by ké ximang chin
song, trén bac hodc ludi danh ca dudi anh nfmg mat troi dé phoi khé. Rong
sun dugc phoi ¢ do day 5-10 cm, duoc dao thuong xuyén dé nhanh kho va
phai mat 3-4 ngay phoi kho dé rong dat d6 am 35-39 %. Phuong phap phoi
trén mat dat thuong cho phép rat nhiéu 6 nhiém tir cat va cac vat liéu khac,
ngudi va dong vat di trén rong kho. Phuong phap nay budc phai bo ra nhiéu
thoi gian dé 1am sach rong sau khi phoi.

- Phoi cach mat dat: rong sun thu hoach sau khi rira sach tai gian trong
dugc van chuyén vao dat lién va phoi trén gian phoi dudi 4nh ning mat troi,
rong sun dugc phoi ¢ do day 10-15cm. Phoi rong trén gian s€ cho phép khong
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khi luu thong nhanh hon, do d6 rut ngan thoi gian phoi con khoang 2-3 ngay
dé rong dat do am 35-39 %.

Két qua chuyén giao cho thdy tit ca cac ho tham gia mo hinh d3 Gng
dung thanh coéng qui trinh k¥ thuat thu hoach va so ché rong sun dam bao dat
tiéu chudn rong kho nguyén liéu cho san xuat phan bon. Hiéu qua kinh té cta
Cac qui trinh chuyén giao ciling da duoc danh gia tai cac Bang 23 dén Bang
26-PL1.

Nhue vdy, cé thé thdy két qua nghién ciru va hoan thién quy trinh trong
rong sun dat nang sudt (khodng xdp xi 10 tan rong khbIndm), chdt hwong cao
cho san xudt phdn bon da dinh hidng, hoach dinh ving tréng, chuyén giao va
nhdn réng mé hinh nudi trong rong sun cho cdc dia phwong thudc cdc tinh
Nam Trung Bo bao gém Phu Yén, Khanh Hoa va Ninh Thudn; da dam bao
dwoc muc tiéu phdt trién bén vitng nguon nguyén liéu rong sun phuc vu san
xudt phdn bon.

111.2. NOI DUNG 2: NGHIEN CUU PHUGNG PHAP THU HOACH, SO
CHE VA CHIET XUAT HOAT CHAT TU RONG SUN THANH PHAN
BON

Muc tiéu ciia ngi dung 2: dat dwoc phirong phdp thu hoach, so ché va
chiét xudt hoat chdt tir rong sun phuc vu san xudt phdn bon

I11.2.1. Nghién ctru phwong phap bao quan sau thu hoach va so ché
nguyén liéu phu hop cho chiét xuit cac hoat chat tir rong sun

Céc nghién ctru danh gia sy bién doi trang thai cam quan rong kho theo
thoi gian bao quan, két qua phan tich dic diém hoéa 1y (46 4m, ham luong
carrageenan, bién d6i d6 nhét) va dic tinh luu bién (bién d6i stc dong) cua
rong sun nguyén liéu theo thoi gian bao quan da duoc tién hanh, két qua thé
hién trong bang 1-PL2 va hinh 1 dén hinh 4-PL2. Quy trinh so ché rong sun

nguyén liéu dugc tong hop nhu sau:
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111.2.1.1. So' ché rong nguyén liéu

Rong tuoi

v

Thu hai

v

Rtra so bd bang nudc bién

v
Lam rdo nude bién
v

Cit day nhya

v

Rua bang nude ngot

!

Phoi ning trén dan trén dan phoi

A 4

Rong kho

!

Bao goi va bdo quan

Hinh 111.7. Quy trinh thu hoach, xit ly va lam Kho rong turoi
Thuyét minh quy trinh:

Rong tuoi: Nudi trong khoang 65 dén 80 ngay tudi thi thu hoach. Sau khi
thu hoach, rira b6t cac chat bam trén rong bang nudc bién, cit day va loai bo
cac loai rong tap nhiém.

Rua bang nude ngot: Ngam rong trong nudc ngot sach trong 10 phit,
sau d6 dugc nao dao trong 5 phut va rira voi ti 1€ nudc rira so voi rong tuoi la
15-20 (v/w), s6 1an rira it nhat 13 tir 2 1an trd 1én.

Lam kho: Phoi kho rong tuoi trén dan phoi trong 3 ngay nang voi do day
16p rong < 3 cm dé thu rong kho c6 d6 4m 23 + 1 % (ché d rira 2 1an).

Bao goi va bao quan: Pong goi rong kho trong bao bi PE hay PP hoac

cac loai bao bi phu hop khac va bao quan ¢ noi thoang mat.
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Qua trinh bdo quan rong nguyén liéu kho dugc theo doi va danh gid su
thay d6i trang thai cam quan cua rong theo thoi gian, danh gia d6 4m, ham
lurong carrageenan, dd nhot ctia dung dich carrageenan 1,5 % (& 75 °C) va stic
dong cia dung dich carrageenan 1,5 % (¢ 20 °C) theo thoi gian bao quan rong
bang cac bao bi khac nhau dugc thé hién tai phy luc 2 cho thay:

- Vé @6 am: Qua trinh bao quan & cac loai bao bi khac nhau, rong c6
hién twong hut 4m khac nhau. C4c mau rong bao quan bang hdop nhya va bao
PP ¢6 su thay d6i d6 am it hon so v&i bao quan bang bao PE va tai nhwa dan.
Sau 7 tudn bao quan d6 am clia cdc mau rong bao quan bang hop nhua, tii PP,
tdi PE va tli nhya dan tuong Gng 1a 24,4 %, 26,1 %, 27,5 % va 30,5 %. Piéu
nay hoan toan phu hop véi dic diém vé kha niang chéng tham, 4m cua cac loai
bao bi trén. TUi nhya dan do khong kin hoan toan nén rong hit 4m manh hon
hon.

- Vé ham lwong carrageenan: Két qua phan tich cho thdy ham lugng
carrageenan clia rong bao quan trong bao bi PP va hop nhya kin hau thay doi
khong dang ké. Trong khi d6 khi bao quan bang bao bi PE va tai nhuya dan
ham luong carrageenan cila rong giam dang ké theo thoi gian bao quan. Sau 7
tuan bao quan ham luong carrageenan ctia cac mau rong bao quan bang hop
nhua, tai PP, tai PE va ti nhya dan twong ung 1a 31,7 %, 31,2 %, 29,5 % va
25,6 %. Su bién doi nay c6 thé 1a do ham luong nudce ciia rong ting l1én do dé
lam tang qua trinh phan hay carrageenan.

- Vé d) nhét ciia carrageenan: Két qua cho thiy theo thoi gian bao
quan do nhét cua dung dich carrageenan chiét tir rong bao quan trong hop
nhya va bao PP thay d6i cham hon so v&i d6 nhét cta dung dich carrageenan
chiét tir rong sun bao quéan trong ti nhua dan va bao PE. Sau 7 tudn bao quan
d6 nhot cia dung dich carrageenan thu nhén tir rong sun bao quan bang hop
nhya, bao PP, bao PE va tii nhya dan gidm chi con tuong tng so v&i do nhot
ban dau la: 96,3 %, 95,7 %, 87,2 % va 71,2 %; tirc 1a chi con tuwong tng 1a
184,4 cPs, 183,3 cPs, 166,9 cPs va 136,4 cPs (d0 nhdt ban dau cua cac dich
chiét dat 191,5 cPs). Nhu vay, khi xét theo khia canh @6 nhét cua dung dich
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carrageenan, rong bao quan trong hop nhya tét hon trong bao PP tét hon trong
bao PE t6t hon trong tii nhua dan. Tuy nhién, trong dé tai ndy phuc vu nghién
cttu phan bén 1a chu yéu nhu vay nén bao quan rong trong ti nhwa dan.

- V& sirc dong caa carrageenan: Két qua xac dinh stc dong cua dung
dich carrageenan 1,5 % & 20 °C ciing cho thdy nhiing bién d6i tuong tu nhu
ddi voi d6 am, ham lugng carrageenan va do nhét. Strc dong cua dung dich
carrageenan 1,5 % chiét rut tir rong sau 7 tuan bao quan trong tai PE va tai
nhya dan giam manh hon so véi bao quan bang hop nhua va bao PP,

Nhuw vdy, khi bdo qudn rong khé trong hép nhwa va bao PP thi chdt
lwong cua rong 16t hon thé hién dé am, ham lwong carrageenan, do nhot cua
dung dich carrageenan va siwrc dong cua dung dich carrageenan giam cham
theo thoi gian bdo qudn. Tuy nhién, trong pham vi nghién civu ciia dé tdi, nén
st dung c&c loai bao bi tii nhwa dan dé bao géi bao qudn rong kho trong thoi
gian dai dé dam bao én dinh nguyén liéu san xudt va dam bdo sw thudn tién
trong cdng nghé sdan xudt phdan bon.

111.2.1.2. Dadnh gid, lya chon phuong phap bao quan thich hop
Tur nhitng két qua nghién ciru trén, dé xuat quy trinh bao quan rong kho

nguyén liéu nhu sau:

Rong kho

A4

Dong goi

v

Tui nhya dan

Béo quan ¢
nhiét do phong

Hinh 111.8. So dé quy trinh bdo qudn rong khé
Thuyét minh quy trinh:
Rong kho: Rong tuoi dugc lam kho theo phuong phap ¢ trén (Hinh 111.7)
Pong goi: Rong kho duoc déng goi bang tii nhwa dan véi trong luong

phu hop véi yéu cau van chuyén dé tranh rong hat am tré lai.
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Bao quan: Dé dam bao chét luong cia rong nén bao quan rong & noi
thoadng mat, c6 nhiét do phong (30°C).

Nhu vay, dé thudn tién cho qua trinh san xudt phdn bon dat chat luwong
ciing nhiw on dinh nguyén lidu san xudt phdn bén tir rong sun twoi/khé, rong
sun nén duoc rua sqach logi bo tap chat bcing nuwde bién, sau dé riva lai bcing
nuéc ngot Va phoi khé trén dan dwdi dnh ndang mdt troi den dé am 23 + 1%
roi tién hanh bao géi bang tii nhwa dan dé phuc vu san xudt phén bon.

I11.2.2. Nghién ciru phwong phap chiét xuat thu nhan hoat chat tir
rong sun

111.2.2.1. Nghién citu siz dung cdc phwong khdc nhau trong chiét xuat
thu nhdn hoat chdt tir rong sun

Pé thu nhan dich chiét tir rong sun, cac phuong phap chiét xuat khac
nhau, bao gdm chiét xuat bang phuong phap sinh hoc (st dung cac ché pham
enzyme), chiét xuit bang phuong phap héa hoc (st dung cic axit co do
manh/yéu khac nhau) va st dung phdi hop ca phuong phap sinh hoc va
phuong phap hoa hoc di dugc tién hanh.

Céc két qua nghién ctru lya chon tac nhan héa hoc (axit phu hop), tac
nhan sinh hoc (cac enzyme phu hop), hodc nghién ciru két hop giita cac tac
nhan hoa hoc va sinh hoc trong chiét xuét thu nhan hoat chét tir rong sun dugc
thuc hién trong céc bao cdo cong viéc thudc Noi dung 2 caa dé tai va co thé

tom tit cac phuwong phép chiét xuat nhu sau:
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a. Quy trinh chiét xudt hoat chdt tir rong sun bang phwong phdp sinh

hoc

Rong sun Kappaphycus
alvarezii (Doty) Doty

j' - Ngam nudc, khuéy tron, loai tap, séy kho
Xuly e 60°C, xay thanh bot
A 4
Bot rong
Y
Tién xtr Iy (hd 90 °C, 20 phut
héa) h

A 4

Loc ldy rong

Vis.+Tzyme:
Thyc hién phan ting chiét Xuét Nong d6 10 U/g
va thu nhan dich chiét <+—| Nhiét d6 (°C) 50
Thoi gian (gio) 108

A 4

Loc lay dich

Thu nhén dich chiét

Hinh 111.9. So'd6 quy trinh thu nhdn dich chiét rong sun bang phwong phdp
sinh hoc
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b. Quy trinh chiét xudt hogt chdt tir rong sun bang phwong phdp hoa

hoc

Rong sun Kappaphycus
alvarezii (Doty) Doty

Xir 19 B Ngam nudc, khuéy tron loai tap, séy kho
vy T 60°C, xay thanh bot

Bot rong

v AXit ascorbic
Thuc hién Nong d6 0,2 M
phan tng [ Nhiét do (°C) 90

Thoi gian (gio) 1,5

A 4
Trung hoa | NaOH 0,1 M

A 4

Loc léy dich

Thu nhan dich chiét

Hinh 111.10. So' dé quy trinh thu nhdn dich chiét rong sun bang phwong phdp
hoa hoc
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c. Quy trinh chiét xudt hogt chdt tir rong sun bdng phwong phdp két

hop sinh hoc va hoa hoc

Rong sun Kappaphycus
alvarezii (Doty) Doty

""l - P Ngam nudc, khqu tron loai tap, séy kho
Xuly e 60°C, xay thanh bot
A 4
Bot rong
A 4
Tién xtr 1y (h6 | 90 °C, 20 phut
hoa) b
A 4
Loc lay rong
Vis.+Tzyme:
Thyc hién phdn tng | Néng do 10 U/g
xuc tac bang enzyme Nhiét do (°C) 50
Thoi gian (gio) 96

!

Axit ascorbic
Thuy phén | | Nong do 02M
bang axit ™1 Nhigt do (°C) 90
l Thoi gian (gio) 1,5
Trung hda |« NaOH 0,1 M
Loc lay dich

Thu nhan dich chiét

Hinh 111.11. So d6 quy trinh thu nhédn dich chiét rong sun bang phwong phdp

két hop sinh hoc-hoa hoc
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111.2.2.2. Banh gid, so sanh va lya chon phuwong phap phu hop
a. Pdnh gia vé diéu kién chiét xuat

Bang W11.1. Két qua so Sanh Cac diéu kién chiét xudt toi wu bang cdc phirong

phap khac nhau
Phuong phap chiét Sinh hoc Hoba hoc Két hop sinh hoc-hda
(Enzyme) (axit) hoc
Tién xir Iy

Nhiét d6 (°C) 90 90
Thoi gian (phit) 20 20

Chiét budre 1
Nguyén li¢u Rong 100 g/L  Rong 100 g/L  Rong 100 g/L
Tac nhan Vis.+Tzyme axit ascorbic  Vis.+Tzyme
Nong do 10 U/g 02M 10 U/g
Nhiét d6 (°C) 50 90 50
Thoi gian (gio) 108 15 96
Ham luong 7 45,6 9,72 44,2
carbohydrate tong (g/L)
Hiéu suat (%) 45,6 48,6 44,2

Chiét buéc 2
Nguyén li¢u Dich sau chiét budc 1
Tac nhan axit ascorbic
Nong d6 02M
Nhiét do (°C) 90
Thot gian (gi0) 1,5
Ham lugng i 64,57
carbohydrate tong (g/L)
Hiéu suat cudi qua trinh 45,6 48,6 64,57

chiét (%)

Qua céc két qua so sanh & bang 111.1 cho thay, khi chiét xuat hoat chét
tir rong sun bang phuong phap sinh hoc sir dung enzyme hoidc bang phuong
phap két hop sinh hoc - hoa hoc thi thoi gian chiét kéo dai trong khoang 4
ngay dén 4,5 ngay; trong khi d6 voi phuong phap chiét xuat sir dung tac nhan
hoa hoc thoi gian chiét chi mat 1,5 gio.

Nhiét do xUc tac trong qua trinh chiét xuit bang enzyme chi trong
khoang 50 °C, day la khoang nhiét do thich hop d6i voi ung dung thuc té;
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trong khi d6 nhiét d6 t6i wu khi chiét xuat bang axit hodc két hop enzyme va
axit van déu budc phai nang cao nhiét do 1én 90 °C.

Hiéu suét chiét xuat cta ca ba phuong phap déu dao dong trong khoang
tir 45,6 % dén 64,57 %, trong d6 chiét bang phuong phap két hop cho hiéu
suat chiét cao nhat 1a 64,57 %. Ngoai ra c¢6 thé thdy mac du hiéu suat chiét dat
gia tri cao nhat khi st dung két hop cac tac nhan sinh hoc va hoa hoc, tuy
nhién do thoi gian kéo dai, niang luong tiéu hao lén va diéu kién phan tng
chiét xuat doi hoi nhiéu loai hoa chat khac nhau; vi vay xét mot cach tong thé
trén c4c yéu té vé hiéu qua kinh té thi phuong phép hoéa hoc duoc lya chon dé
chiét xuét hoat chat tir rong sun nham thu nhan dich chiét phuc vu 1am phan
bon.

b. Pdnh gid vé thanh phan protein, axit amin, ham lirong carbohydrate,
cac chdt kich thich tang trwong thuc vt

Bang 11.2. Két qua phan tich céc thanh phdn cé trong dich chiét rong sun sau
khi chiéet xuat bang cac phwong phdp khac nhau

S Thanh Don Chiét xuat br%mg Chiét xuét, bﬁr}g &ggggﬁgﬁg A
T X . phuong phap | phuong phap sinh . \
T phéan vi héa hoc hoc hop hoa hoc va
sinh hoc
1 | Nitrogen % 0,113 + 0,007 0,145 + 0,005 0,155 + 0,010
2 | Phospho % 0,002 + 0.000 0,002 + 0,000 0,003 + 0,000
3 | Kali % 0,400 + 0,030 0,450 + 0,020 0,508 + 0,013
4 | Natri % 0,113+ 0,010 0,130 + 0,004 0,145 + 0,004
5 | Canxi % 0,010 + 0,001 0,013 + 0,000 0,013 + 0,001
6 | Magie % 0,015 + 0,001 0,016 + 0,000 0,017 + 0,001
7 | Sulfate % 0,265 + 0,014 0,280 + 0,010 0,340 + 0,005
8 | Chloride % 0,590 + 0,009 0,638 + 0,007 0,650 + 0,013
9 | Mangan ppm 1,500 + 0,070 1,750 + 0,005 1,850 + 0,017
10 | Sat ppm | 25,000 + 0,260 28,750 + 0,218 33,750 + 1,123
11 | Pong ppm | 1,750 + 0,004 1,850 + 0,061 2,150 + 0,087
12 | Ké€m ppm | 4,750 + 0,063 5,075+ 0,048 5,535+ 0,233
13 | Coban ppm | 0,500 + 0,018 0,700 + 0,020 0,875 + 0,049
14 | Molybden | ppm 0,500 + 0,000 0,575 + 0,005 0,588 + 0,052
15 | Kinetin ppm | 2,125+ 0,023 2,200 + 0,056 2,200 + 0,180
16 | Zeatin ppm | 5,025 + 0,025 5,083 £ 0,050 5,115+ 0,126
17 | Gibberellin | ppm | 6,778 £ 0,050 6,833 + 0,081 6,888 + 0,345
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Két qua phan tich thanh phan dich chiét bao gdm protein, axit amin va
cac chat kich thich sinh truéng thuc vat & bang 3 cho thdy, ¢ ca 3 phuong
phap chiét xuat khac nhau déu cho ham luong protein va axit amin tuong
ddng nhau. D6i v6i két qua phan tich cac khoang chét ciing cho thiy dich
chiét thu duoc bang cac phuong phap khac nhau c6 nong d6 cac khoang chat
khong chénh 1éch nhiéu. Nhu vdy c6 thé danh gid rang qua trinh chiét xuét
bang ba phuong phap khac nhau déu thu duoc dich chiét c6 thanh phan céc
khoang chat ¢ thé str dung cho ciy trong nhu 1a mot chat ting trudng tu
nhién.

I11.2.3. Lwa chon phwong phap chiét xuat phu hop

Véi cac két qua so sanh va danh gid cac chi tiéu vé diéu kién chiét, hiéu
suat chiét xuat cling nhu két qua phén tich thanh phan cac khoang chat co
trong dich chiét, c6 thé dua ra mot s6 lua chon nhu sau:

- Phuong phap chiét xuat bang enzyme c6 nhiét do phan tng thap, an
toan khi lao dong, tuy nhién do thoi gian thity phan kéo dai, dé dan dén kha
nang mat hoat tinh hodc suy giam hoat tinh x(c tac cta enzyme va cd tac
dong 16n dén hiéu qua kinh té cta san pham.

- Phuong phap chiét xuat két hop giira cac tac nhan sinh hoc va hoa hoc
cho hiéu suit chiét cao nhét, tuy nhién thdi gian phan tng kéo dai do dic
trung tinh chat thay phan cia enzyme. Mit khac viéc két hop hai phuong
phap sinh hoc va héa hoc ciing kéo theo tinh bt loi vé kinh té khi phai st
dung thém mot nguodn tac nhan thuy phan khac.

- Vi thoi gian phan Gng ngin (trong khoang 90 phut), nhiét do phan
tmg ¢ 90 °C va ndng do axit 0,2 M, c6 thé thay axit ascorbic c6 nhiéu thuin
loi dé dugc lya chon lam xtc tac axit trong qua trinh thily phan rong sun bang
phuong phéap hoa hoc. Sy an toan khi st dung va dé dang cung cép, hiéu suét
thuy phan dat gin 50 % va khong anh huong dén thiét b 1a nhitng yéu té quan
trong dé lya chon phuong phap chiét xuat hoat chat tir rong sun bang tac nhan

hoa hoc str dung xuc tac axit ascorbic 1a phuong phap phu hop.
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111.3. NOI DUNG 3. NGHIEN CUU CONG NGHE SAN XUAT PHAN
BON LA GIAU OLIGOCARRAGEENAN TU DICH CHIET RONG SUN

Mouc tiéu cua néi dung 3: dat dwoc quy trinh cong nghé san xudt phan
bon 14 giau oligocarrageenan tir dich chiét rong sun, quy mé 300L/ngay.

Pé dat duwoc muc tiéu trén, ndi dung 3 da tdp trung nghién cuu cdc
phuwong phdp thiy phdn carrageenan nham thu nhén dich chiét gidu
oligocarrageenan; lwa chon cdc phu gia thich hop déi véi timg loai cdy trong
nghién citu (cdy ngé va cdy ca phé); danh gia hiéu qua ciia ché pham doi voi
kha ndang chong chiu sdu bénh Va ndng sudt cdy trong; trén co sé dé tiép tuc
xdy dung quy trinh céng nghé diéu ché phdn bon la giau oligocarrageenan,
quy md 300L/ngay va dong thoi xdy dung cdc chi tiéu co sé cho ché pham
phan bon 1a TNO6-1, xdy dung quy trinh sit dung ché pham déi véi méi loai
cdy trong dé san sang hwdng dan thi nghiém dang hep cho cdc nghién ciru
tiép theo.

I11.3.1. Nghién ciru cac phuong phap thiiy phan carrageenan nhiam
thu nhén dich chiét gidu oligocarrageenan

111.3.1.1. Nghién cizu thiy phan carrageenan bang cac tac nhan sinh
hoc (enzyme)

a. Su dung enzyme thu dwoc twr cac chung VSV thugc bo suu tap
NCMM

CAac chung vi sinh vat bién thudc bod suu tip NCMM (Nitra Collection
of Marine Microorganisms, B suu tip vi sinh vét bién cta Vién Nghién ctru
va Ung dung cong nghé Nha Trang) dugc tuyén chon theo dinh hudng c6 kha
nang sinh enzyme thity phan k-carrageenan, bao gom 02 chung vi khuan bién:
B-V049-53.1 va B-V049-72.3 di duoc nghién ciru khao séat cac diéu kién tdi
uu cho kha ning 1én men, sinh tong hop enzyme va khao sat diéu kién xuc tac
t6i uu cho phan tmg thuy phan carrageenan. Két qua duogc trinh bay chi tiét tai
cac bao cdo chuyén dé 3.3, 3.4, 3.5 va 3.6 thudc ndi dung 3 va tong hop tom

tat tai bang I11.3 sau ddy.

76



Bang 111.3. Téng hop cdc diéu kién sinh tong hop enzyme va cdc diéu kién xiic
tdc toi wu phan iing thiy phan carrageenan doi véi hai enzyme thu dwege tir
chiing vi khudn bién B-VO49-53.1 va B-V0O49-72.3

B-V049-53.1 B-V049-72.3

Cdc diéu kién téi wu cho sinh tong hop enzyme

pH 7 7
Ngudn cacbon, ndng do Glucose, 1 g/L Glucose, 1 g/L — 1,5 g/L
ti 1¢ peptone/YE 4:2 4:2
Cdc diéu kién xiic tdc téi wu cho phan iing thity phén carrageenan
Thoi gian thuy phan 15 phat 15 phat
pH 5 7,1
Nhiét do thuy phan 37°C 37°C

b. Sir dung cac ché phdam enzyme thirong mai

Ba enzyme thuwong mai bao gom: a-amylase (1,4-0-D-glucan
glucanohydrolase), Viscozyme L va Lactozyme duoc tién hanh khao sat kha
nang thuy phan ddi véi co chat carrageenan. Cac enzyme duoc hoa tan trong
dém succinate 0,025M, pH 5.2 dén hoat d0 1U/ml dé thuc hién cac thi
nghiém. Can ctr trén khuyén céo ciia nha san xuét, thi nghiém khao sat kha
nang thuy phan carrageenan dugc bé tri tai pH toi uu cua cac enzyme (pH
5,2) va nhiét do6 t6i uu (40°C) cho hoat dong cua enzyme. Két qua trinh bay
trong bang 111.4.

Bang .4, Kha néng thiiy phdn carrageenan béi cdc ché pham enzyme

thwong mai
Céac ché pham Ham lugng duong khir sau thuy phan (g/1)
enzyme 5 phat 10 phat 15 phat 20 phat 30 phat
a-amylase 18,3+0,2 | 66,8+0,3 |67,1+0,4|669+0,3|67,2+0,4
Viscozyme L 372+0,2 | 759+£0,3 | 758+0,5|757+0,6|76,1+0,5
Lactozyme 159+0,2 | 376+04 [38,2+0,3|38,6+0,4|374+£0,5

Két qua ¢ bang 111.4 cho thdy, cac ché phim enzyme thuong mai trong

nghién ciru nay cé kha nang thuy phan rat tét co chat carrageenan, hiéu qua
thty phan cao va thoi gian thuy phan ngian hon so véi cac enzyme thu duoc tir
cac chuing vi khuan bién phan lap dugc. Trong d6 Viscozyme L c6 kha ning
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thuy phan carrageenan tot nhat, tao ra luong duong khtr cao nhit so voi 2
enzyme con lai va co thoi gian phan tmg twong ddi ngan (chi 10 phat phan
ung).

111.3.1.2. Nghién cizu thiy phan carrageenan bang céc tac nhan hda
hoc (axit)

Céc loai axit khac nhau, bao goém ca axit vo co (axit sulfuric, axit
photphoric) va cac axit hiru co (axit ascorbic, axit acetic va axit citric) da
dugc st dung trong nghién ctru thuy phéan carrageenan.

Két qua anh hudng ciia nong do axit, thoi gian thuy phan va nhiét do
thily phan cia timg loai axit dén hiéu suat cta qua trinh thuy phan dugc thé
hién thong qua ham lugng carbohydrate tong trong dich sau thuy phan va da
duoc bao céo trong cac chuyén dé 3.1, 3.2 thudc nodi dung 3 cua dé tai, véi cac
s6 lidu duoc trinh bay tom tat trong cac Bang 1 dén Bang 3-phu luc 3 va Hinh
1 dén Hinh 3-phu luc 3.

I11.3.2. Trong lwgng phan tir trung binh ctia oligocarrageenan

Két qua xac dinh trong luong phan tir trung binh (My) cua carbohydrate
c6 trong dich chiét sau qua trinh thity phan bang axit ascorbic (Bang 111.5) cho
thay: & ciing ndng do axit thap nhat (0,05 M) su thay d6i M,, theo thoi gian.

Trong lugng phan tir trung binh giadm tir 219.043 Da & thoi gian 30 phut
xubng con 180.564 Da sau 60 pht thily phén, tiép tuc kéo dai thoi gian thity
phan Ién 120 phat thi My, giam xudng con 6.607 Da. Trong khi d6 & hai ndng
do axit cao hon 1a 0,2 M va 0,4 M, trong lugng phan t trung binh cling giam
manh theo thoi gian: twong tng véi thot gian 30 va 120 phuat, My, tir 398.846
Da giam xuéng 9.971 Da, d6i voi nong do 0,2 M va My, tir 319.414 Da xudng
con 3.466 Da d6i véi nong do 0,4 M.

Ngoai ra, khi ting nong do axit ascorbic trong ciing mot thoi gian 120
phut thi trong lwong phan tir trung binh giam khong dang ké: tir 6.607 Da ¢
0,05 M xubng con 3.466 Da & nong d6 0,4 M.

Céc hinh anh phd GPC cua dich chiét carrageenan trudc va sau thiy
phan dugc trinh bay tai phu luc 3.
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Bang 111.5. Trong luong phan tir trung binh My (Da) cua oligocarrageenan
khi thuiy phdn rong sun Kappaphycus alvarezii bang axit ascorbic (CeHgOs) 0
nong do va thoi gian khac nhau, nhiét do 90 °C

Trong lugng phan tir trung binh My (Da)

Thoi gian (phat)

0,05 M 0,2M 04 M
30 219.043 398.846 319.414
60 180.654 379.777 290.423
120 6.607 9.971 3.466

Bén canh d6, qua trinh thay phan carrageenan két hop cac tac nhan hoa
hoc va sinh hoc cling da dugc nghién ctru tai chuyén dé 3.7 thudc nodi dung 3;
Trén co s& d6, quy trinh cit mach carrageenan t6i vu duoc dé xuat nhu sau:

I11.3.3. Pé xuat quy trinh ciit mach carrageenan & diéu kién toi vu:

Bot rong sun Kappaphycus

alvarezii (Doty) Doty

v Ti I¢ rong:dém=1:18
Viscozyme : 10 U/g
Nhiét do: 50 °C

Thuy phan
bang enzyme

A

Thot gian: 5 gio

Ti 1€ rong:nude=1:18 v
Axit ascorbic: 0,05 M , «
: Thuy ph
H202 30 %: 1 % bél;}é it
Nhiét do: 90 °C
Thot gian: 1,5 gio v
Trung hoa vé | KOH: 10 %
pH=7 A
Ba dugc thu i
hoi dé san xuit | Loc lay dich
phan hitu co vi oligocarrageenan
sinh

Dich oligocarrageenan

Hinh 111.12. Quy trinh diéu ché dich oligocarrageenan tir rong sun

Thuyét minh quy trinh:
(i) Thuy phan bang enzyme: 1 kg rong sun da xay nho dugc cho vao 18

lit dung dich dém trong hé thdng ndi chiét c6 gia nhiét va bd sung enzyme
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(viscozym L), ti I¢ rong: enzyme l1a 1000:1. Viscozyme L 1a hén hop cac
enzyme thuy phan carbohydrate bao gém arabanase, cellulase, hemicellulase,
glucanase va xylanase. Thoi gian xtr Iy khoang 5 gid ¢ nhiét ¢ 50 °C, téc do
khudy 60 vong/phit. Muc dich ctia qua trinh nay 1a pha v& mang té bao va
dich héa carrageenan tir rong sun lam cho hiéu suat thu nhan carbohydrate
cao hon va tao diéu kién cho qua trinh thay phan cat mach & budéc tiép sau;

(ii) Thuy phan bang axit ascorbic dugc chon thudc axit yéu, than thién
moi trudng va ban than axit ascorbic ciing 1a mot thanh phan gép phan kich
thich sinh truong thuc vat. Thong thuong, néu khong co tac nhan xuc tac,
mubn dat duoc trong lugng phan tir cua oligo trong ving cé hoat tinh kich
thich sinh truong tot thuong phai s dung ndng d6 cao va thai gian dai. Trong
quy trinh ndy, ndng do axit ascorbic dugc sir dung 1a 0,05 M; d6 pH cua dung
dich 1a 3 nén an toan va khong gdy an mon thiét bi. Mat khac trong mdi
truong Ndy cau tric cac nhém chuc cua carrageenan khong thay doi, dac biét
nhom sulfate khéng bi phan huy lam cho hoat tinh kich thich sinh trudng
khdng bi giam. Chat xtc tac dugc chon 1a oxy gia boi khi dong thoi ¢d mit
axit ascorbic va oxy gia s& xay ra qua trinh phan ung kiéu fenton c6 tac dung
cit mach, thiy phan polysacarit va mot sé chat hitu co ¢6 mit trong dung dich
thanh chat c6 trong luong phan ti thap;

Dung dich rong sun sau khi xir 1y enzyme duoc b6 sung 200 ml oxy gia
30% tic 10ml oxy gid/L dich chiét cung 2 lit dung dich axit ascorbic nong do
0,5 M va nang nhiét o 1én 90°C. D6 nhét dung dich gidm nhanh khi bd sung
hon hop tac nhan oxy hoa va qua trinh phan ung duge duy tri & nhiét do 90°C
thu duoc dung dich sau khi dé ngudi c6 do nhot thép va mau vang nhat. Trong
luong phén tir trung binh cila oligocarrageenan cé thé dugc kiém tra xac dinh
bang phuong phap sic ky loc gel, ndng do oligocarrageenan dugc xac dinh
theo phuong phap Dubois;

(iii) Dung dich rong sun sau khi dugc thuy phan dugc trung hoa bang

dung dich KOH 10 % dé dung dich rong sun vé pH bang 7, tién hanh loc iy
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dich oligocarrageenan thu dugc san pham dich oligocarrageenan, bi rong sau
loc dugc thu hoi dé san xuit phan bon hiru co vi sinh.
I11.3.4. Quy trinh phoi tron phu gia va tao thanh san pham phan

bon

AXxit amin: 40 g/L Dich oligocarrageenan
Kali humat: 40 g/L

CuCl2.2H20: 0,04 g/L
FeS0O4.7H20: 0,062 g/L
ZnS04.7H20: 0,46 g/L

A 4

> Phdi tron phu gia vi lugng,

H3BO3: 0,043 g/L Chét 61,1 dinh
H2MoOg: 0,007 g/L -
MnS04.H20: 0,025 g/L l
Nano bac: 50 ppm

Dich phan bon 14, dé ling 24 gid

|

bong chai thanh
pham dung dich
g0c

Hinh 111.13. Quy trinh phéi trén phu gia va tao thanh san phdm phén bén

Thuyét minh quy trinh:

(i) Dich oligocarrageenan sau thuy phan dugc bd sung phu gia, chat
bao quan c6 chtra hano bac, cu thé 1a 50 ppm nano bac vira c6 chiic nang ting
hoat luc diéu hoa sinh truéng vira bao quan chong phan hay sinh hoc san
phém. Phu gia duoc bo sung 1a dung dich nano bac duogc diéu ché béng
phuong phap khir AgNO; (1000 ppm) trong mdi truong chira 1% chat 6n dinh
gelatin. Ti 1€ tron 1a 19 thé tich dich thuy phan trén 1 thé tich dung dich nano
bac;

(i) DPong gbi san pham: dich thity phan duoc dem loc qua qua vai

loc, sau d6 dé lang 24 gio va thyuc hién dong gbi san pham phan bon 4.
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I11.3.5. Panh gia hiéu qua cia ché phidm phian bén lia gidu
oligocarrageenan déi véi cdy trong

111.3.5.1. Thet nghiém déanh gid hiéu quda cua ché pham phdn bén ld doi
voi cay ngo

Két qua xac dinh chiéu cao trung binh mdi ciy va ning suit hat sau 3
dot phun (60 ngay sau khi gieo) dugc biéu dién ¢ Bang 111.6. sau day:

Bdng W11.6. Gid tri trung binh ciia chiéu cao cdy va ndng sudt hat ciia cy ngd
sau 3 dot phun (60 ngay) voi nong do carbohydrate trong dich phun la khac

nhau
Nong do Chiéu cao cay Nang suat hat ‘
Thuy , carbohydrat Gia tri Hidu ~ Phan
phén Luong  trong dich trung £ Nang suat  tram
o , N suat R < £
bang phun 1& binh tin hat kho nang suat
(mg/L) Icay? % )g (ta/ha) ting
(cm) (%)
Dol 185 60,56
chiing
2A 70 219 18,38 65,33 7,87
AL g 140 222 2000 72,83 20,26
ascorbic
4A 280 188 162 67,32 11,16

8- la gid tri trung binh cua 10 cdy; Ludng 2A: nong dé carbohydrate trong dich phun
la 1a 70 mg/L, Luong 3A: nong do carbohydrate trong dich phun la la 140 mg/L, Luong
4A: nong do carbohydrate trong dich phun la la 280 mg/L.

Dich oligocarrgeenan dugc pha ché thanh cac dung dich phun 1a voi
cac nong do carbohydrate khac nhau, duoc phun trén cdy ngd theo cac thoi
diém khac nhau, két qua xac dinh chiéu cao trung binh mdi cdy sau mdi dot
phun dugc biéu dién & Bang 4-PL3 trong phan phu luc. Két qua nghién ciu
cho thay:

- Két qua xac dinh su phét trién chiéu cao cdy sau khi phun dich chiét
trén 14 cho thay khi ting ham luong carbohydrate téng trong dich phun tir 70
mg/L 1én 140 mg/L lam chiéu cao cdy ting cao twong (ng 219 va 222 cm, cao
hon so véi ciy d6i ching khong phun 1a 185 cm. Tuy nhién khi ting ham
luong carbohydrate tong 1én 280 mg/L thi chiéu cao trung binh chi dat 188
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cm, khong c6 sy khac biét so véi cay ddi ching. Nhu vay co thé thiy khi ting
ham lugng carbohydrate tong 13 280 mg/L thi dich chiét phun 14 it ¢6 hiéu qua
trong viéc kich thich phat trién chiéu cao.

- Sy phét trién chiéu cao cay ¢ dot phun phan bon 14 1an dau (dot 1) co
su thay doi kha 16n trén mdi hang va trén mdi luéng trong mot 6. Hé s6 bién
thién CV so véi gia tri trung binh ctia mdi ludng co6 su cach biét: dot 1 14 9,38
%, dot 2 1a 5,07 %, dot 3 1a 7,73 % va dot 4 1a 9,31 %; trong do 1u6ng 2A ¢b
hé s6 bién thién nho nhat, chiu cao giita cac cay khong cé su bién dong
nhiéu.

Két qua xac dinh ning suat hat cho thiy ¢ ham luong carbohydrate thap
nhat (70 mg/L) trong dich phun thiiy phan bang axit ascorbic thi ning suét
tang tir doi chimg 60,56 ta/ha 1én 65,33 ta/ha, Gng v4i phan trim ning suat
tang thap 1a 7,87 %. Khi ting ham luong carbohydrate 1&n 140 mg/L thi phan
trim ning suat tang cao 1én 20,26 %, tuy nhién ¢ ham lugng carbohydrate cao
hon 13 280 mg/L thi ning suit c6 xu hudng giam lai, ning suét chi ting lén
11,16 %. Nhu vay mot 1an nita c6 thé thdy rang ham lugng carbohydrate trong
dich phun 14 thay phan bang axit ascorbic co tac dong nhiéu dén ning suat vé
khdi luong hat, khi ham luong carbohydrate trong dich phun 16n hon 200
mg/L sé& ting cham dang ké su kich thich sinh trudong va 1am ting chdm ning
Suat.

Nhir vdy, c¢é thé nhan thdy dich chiét oligocarrageenan thity phdn tir
rong sun lam ting chiéu cao cdy, dong thoi lam ting khéi lwong hat trén moi
bap khi dwoc sir dung lam phdn boén ld cho cdy ngé. O ham lwong
carbohydrate la 140 mg/L trong dich phun ld dwoc thiy phdn bang axit
ascorbic, dich oligocarrageenan véi trong liwong phdn tir trung binh My gdn
10 kDa lam tang hiéu sudt chiéu cao cdy lén 22,25 % va ting ndng sudt hat

Ién 20,26 %.
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(b)

Hinh 111.14. Hinh dnh cdy ngé (a): sau 20 ngay gieo hat, (b): sau 50 ngay
gieo hat

111.3.5.2. Thet nghiém ddnh gid hiéu qua cua ché pham déi véi cay ca
phé

a. Pdnh gia tinh hinh sdu bénh trén cay ca phé

Dé danh gia hiéu qua cia cac ché pham phan bon 14 dbi v6i kha ning
lam ting stc dé khang cta cdy, tang kha nang chéng choi véi mot s loai
bénh lién quan truc tiép dén sy phat trién 6n dinh va ning suat; Chang toi tién
hanh danh gia trén 3 loai bénh phd bién dbi voi cay ca phé 1a bénh nAm hong,
gi sat va kho canh. Két qua khao sat tinh hinh sdu bénh trén cy ca phé khi s
dung ché phrflm phan bén 14 duoc thé hién tai Bang 5-PL3 cho théy ché ph.’flm
c6 kha ning 1am ting strc dé khang cho ciy ca phé, 1am giam dang ké ty 1&
nhiém sau hai. Khi khong phun cac ché pham tai mau ddi chimg (1A) co ty 18
c4c bénh cao hon nhiéu so voi cac mau duoc phun ché pham. Ty 1é nhiém
niam hong, gi sit va kho canh cang giam khi phun céc ché phim c6 ndng do
cang ting. P6i v6i mau 2A, nong do carbohydrate 1a 50 ppm cé ty 1¢ bénh gi
sat 1a 10,26 %; nam hong 4,12 % (giam hon 1/2 5o véi 2 mAu dbi chimg 1A)
va 7,48 % kho canh (giam 40 % so v6i ddi chung). DPbi véi cac miu 3A va
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4A, twong ng véi cac ndong do carbohydrate 1an luot 100ppm va 200 ppm
déu thé hién kha ning giam dang ké cac ty 18 bénh hai (giam 65 % nam hong,
83 % gi sat va 80% kho canh so véi di chimg).

Tuy nhién dbi voi cac lubng ther nghiém ché phim voi ndng do
carbohydrate 1a 300ppm (5A) thi kha ning khang bénh nim hong va khd canh
rat tét, nhung ddi véi bénh gi st thi ti 16 mic bénh lai gia tang. Diéu nay co
thé giai thich nhu sau, do néng do cua carbohydrate va cac vi luong qua cao
s& gay ra hiéu tng nguoc, khi phun 1én 14, 14 cay s& khong hap thu hét va bi
sot 14, diéu d6 c6 lam giam di kha niang hap thu cia 14 gdy chay 14 va lam yéu
14 din dén cac bénh vé gi sit tang.

b. Anh hwong cia ché pham dén ndang sudt, chdt lirong ca phé

Két qua tai cac Bang 6-PL3 va Bang 7-PL3 cho thiy ché pham phan
bon 14 dugce thuy phan tir rong sun Kappaphycus alvarezii ¢6 anh huéng kha
16n dén ning suit cta ca phé. Néu miu ddi chimg 1A (chi phun nudc) cho
nang suat chi dat 3,43 tan/ha, thi 16 thi nghiém 2A (ndéng d6 carbohydrate 50
ppm) da cho niang sudt ting t&i 9,03% so voi mau 1A va dat 3,74 tin/ha;
Tuong tu cic mau lan luot 1a 3A va 4A tuong duong cic nong do
carbohydrate 1an luot 1a 100 va 200 ppm déu cho ning suat vuot troi so véi
mau ddi chimg 12 20,11% va 20,99%, tuong tng 1a 4,12 va 4,15 tan/ha. Tuy
nhién khi nong do carbohydarte dat ngudng phun 300 ppm (16 thi nghiém 5A)
thi nang suét ca lai giam tré lai. Mic du ning sudt van ting so v&i mau doi
chtmg 17,2% twong tng voi 4,02 tin/ha, nhung van thap hon so véi cac 16 thi
nghiém c6 nong d6 phun 3A (100ppm) va 4A (200ppm) la gan 4%.

Chét luong ca phé ciing co su thay d6i dang ké khi thay doi ndng do
carbohydrate dugc thé hién ¢ Bang 7-PL3. Pbi voi mau d6i chimg 1A, ty 16
kg tuoi/kg nhan 1a 4,38; ty 1¢ hat trén sang 16 (hat loai R1) chiém 86,54% va
khéi lwong 100 nhan 13 19,92 gam. Trong khi d6 khi phun carbohydrate & cac

nong do khac nhau, thi cac chi tiu vé chat lugng cling khac nhau:
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- Di v6i ndng do phun carbohydrate 50 ppm (16 thi nghiém 2A): ty 18
kg tuoi/kg nhan giam tuong ung la 4,34; ty 1€ hat trén sang 16 da tang 1én la
89,63% va khdi luong 100 hat nhan ciing tang 1én 1a 20,11 gam.

- Béi véi ndng d6 phun carbohydrate 100 ppm (16 thi nghiém 3A): ty 1&
kg tuoi/g nhan giam tuong ing 1a 4,28; ty 1¢ hat trén sang 16 da tang 1én la
91,49% va khéi luong 100 hat nhan ciing ting 1én 14 20,45 gam.

- B4i véi ndng d6 phun carbohydrate 200 ppm (16 thi nghiém 4A): ty 1&
kg tuoi/kg nhan giam tuong ung la 4,25; ty 1€ hat trén sang 16 da tang 1én 1a
91,78% va khéi luong 100 hat nhan ciing tang Ién 1a 20,57 gam.

- B6i véi nong d6 phun carbohydrate 300 ppm (16 thi nghiém 5A): ty 1&
kg tuoi/kg nhan giam tuong tng 1a 4,31; ty 1€ hat trén sang 16 da tang Ién la
90,32% va khéi lugng 100 hat nhan ciing ting 1én 14 20,05 gam. Tuy nhién &
16 thi nghiém 5A cac chi tiéu chat lwong ca phé ciing bat dau giam trd lai.

I11.3.6. X4y dung quy trinh cong nghé diéu ché phan boén 14 giau

oligocarrageenan, quy moé 300L/ngay

86



Quy trinh cong nghé diéu ché phéan bén 14 giau oligocarrageenan quy mé pilot tir rong sun céng suat 300L/ngay.

MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG
. MUC PICH
Quy trinh k¥ thuat nay duogc st dung dé diéu ché phan bon 14 gidu oligocarrageenan tir rong sun Kappaphycus alvarezii.
Quy trinh nay duoc 4p dung cho qui md pilot véi cong suat 100 L/mé, 3 mé/ngay.
Il. YEU CAU
Thuc hién diéu ché dung dich phan bon 14, cin phai:
- Thuc hién dang cac budc caa quy trinh k¥ thuat;
- Sir dung céc trang thiét bi vat tu theo dang quy dinh;
- Chép hanh quy dinh vé an toan, vé sinh mai truong.
[1l. NOI DUNG
Chuan bj rong sun Kappaphycus alvarezii (Doty) Doty.
Loai mudi va tap chat
Say kho 60 °C
Xay thanh bot rong
Thuy phéan rong sun: enzyme va axit ascorbic
Loc lay dich oligocarrageenan.
Phdi tron voi phu gia vi luong
Pong chai thanh pham dung dich.

O N Ok DdhRE
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SO PO KHOI QUY TRINH KY THUAT PIEU CHE PHAN BON LA 100 L/ME

90 lit dung dich dém

Hinh 111.15. So' do khoi quy trinh céng nghé san xudt phéan bon 1a gidu oligocarrageenan tir rong sun Kappaphycus alvarezii, quy

mé 100L/mé, 3 mé/ngay.
88

Viscozym: 10 U/g
Ngam nudc, khuay Nhiét do: 50 °C
tron 30 phut Thot gian: 5 gio
A 4 A 4
Kagifp Egczosngl 3;,1;162“ Loai muf)i, S?y khé“ N 5 kg rongxay | T;hﬁy phan
(Doty) Doty tap chat 60 °C, 4 gio thanh bot, 1-2 mm bang enzym
A\ 4
Dich Oligocarrageenan, Phéi tron phu gia | Loc liy dich | Trung hoa vé Thily phan béang
dé lang 24 gio vi luong ) ) pH=7 axit ascorbic
A A A
Axitamin: 40 g/L Bé KOH: Axit ascorbic 0,5 M: 10
Kali humat: 40 g/L (35 % wiw) 10 % lit
Doéng chai Canxi photphat: 2 g/L H202 30 %: 1 lit
thanh pham CuCl2.2H,0: 0,56 g/L v Nhiét do: 90 °C
dung dich FeS04.7H20:0,062 g/L Phan bén Thoi gian: 1,5 gio
gbe ZnS04.7H20:0,46 g/L hitu co
H3BOs: 0,343 g/L
H.MoOs4: 0,007 g/L
MnSOQO4 0,025 g/L




QUY TRINH KY THUAT DIEU CHE PHAN BON LA GIAU OLIGOCARRAGEENAN CONG SUAT 100 L/ME, 3

ME/NGAY
2~ PHUONG - - -
R A . . PIEU KIEN THUC HIEN
NOI DUNG CONG VIEC lZYE'LI'JHCLIJAXT PHAP THUC ' ' _ Ghi cha
. HIEN Phuong tién | Nguyén liéu, héa chat | Lao dong
1. Chuan  bi rong Sun Chon lya dung loal Thao tac | Céc loai thiét | 12,5 kg rong sun . .
Kappaphycus alvarezii | rong sun |, : . o Nhéan vién
bang tay, co | bi chuyén | Kappaphycus ~ A
(Doty) Doty Kappaphycus . k¥ thuat
. gidi dung alvarezii (Doty) Doty
alvarezii
2. Chuan bi dﬁy du cac héa | Bao dam an toan, -tl)_,h a0 tac bC.ac Ioalh th'Aet AX|tIascorb|c, KOH, Nhan vién
chat can thiét khong dé bé ang tay, co | bi  chuyén | CuCl,.2H:0, Kk thuat
' gidi dung FeSO4.7H20... j
90 lit nuoc
3. Tinh,toén, can va pha cac Cac loai thiét 12,5 kg rong sun
hoa chat theo cac nong d6 | Bao dam an toan chay | Thao tac | . : . | Viscozyme: 10 U/g | Nhan vién
p rr sl A bt 2 LA N bi pha che . . ] ~ A
twong (ng Vvoi thé tich dung | no, so luong bang tay A Axit ascorbic 0,5 M: | k¥ thuat
) chuyén dung .
dich 10 lit
H202 30 %: 1 lit
Ngam nudc,
. . | khudy —tron| o . . A
4. Loai mudi va tap chat Rong Sun sau );(u ly loai tap dudi C? ¢ loal thau, Nudc sach N~han AV'en
sach cat va rac ban . .| bé ky thuat
dong  nudc
chay 30 phuat
, v Thao —tac|pp v Nhan vién
5. Sy khd 60 °C D6 4m 15 % bing tay, co | o M9 Rong sun kho en
gisi hodac may say k¥ thuat
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Céac loai thiét

. . Bot rong c6 Kkich | Thao tac | . . ~ | Nh&n vién
6. Xay rong sun thanh bot thude 1—2 mm bing may. bi xay rong 5 kg bot rong sun kho ky thuat
chuyén dung
‘ ’ 90 lit dung dich dém
7 Thiv phan bina enzvme Rong nhiin va mém Thao tac B,inh, coc, ta | Viscozyme: 10 U/g, | Nhan vién
' yPp g enzy trong dich thay phan | bang tay say 50 °C, Thoi gian: 5 | k¥ thuat
gio
‘ Thao tac AXit ascorbic 0,5 M: Dich sau thay
8. Thuy phan bang axit|Rong tan hoan toan bing tav. mav | Mav khui 2 lit Nhan vién | phan c6 dd
ascorbic trong dich thuy phan g tay, may y y H202 30 %: 1 lit k¥ thuat nhét thap va
Khuay . o N
1,5 gio, 90 °C mau vang.
Trung  hoa
. .| dich thay | Cac loai thiét A
9. Trung hoa v& pH=7 Dung dich sau thuy | o0 4én khi|bi pha ché | KOH: 10 % Nhan  vien
phan cé pH=7 _ 3 A ky thuat
pH=7  bang | chuyén dung
NaOH
’ 7 Ba sau loc
10. Loc lay dich oligo | Dich loc khong van | Loc qua vai Vi loc Dich sau thay phan N~han AV|en Quqc su dur)g
carrageenan duc loc k¥ thuat lam phan bon

htru co.
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11. Phéi tron phu gia vi
lugng

Phu gia vi luong tan
hoan toan, khéng
doéng can, tao tua.

Pha ché phoi
tron

May khuay

Axit amin: 40 g/L
Kali humat: 40 g/L
Canxi photphat: 2 g/L
CuCl».2H.0: 0,56 g/L
FeSO4.7H20: 0,062
g/L

ZnS04.7H,0:

g/L

H3BOs: 0,343 g/L
H>Mo00O4: 0,007 g/L
MnSO4.H.0: 0,025
g/L

0,46

Nhan vién
k¥ thuat

Dé lang 24 gio

12. Poéng chai thanh pham
dung dich goc phéan bon la.

Bé ngoai chai sach sg,
day kin.

ROt, chiét

Céc thict bi
sang chiét

Chai nhya PE

Nhan vién
ky thuat

Bao quan ¢
nhiét do
thuong, tranh
anh nang truc
tiép

Thuyét minh quy trinh:

1. Rong sun kho thuong tham Kappaphycus alvarezii duoc thu mua va luu trit trong cc bao loai 50 kg.

2. Loai mudi va tap chét: 12,5 kg rong sun duoc ngam trong dong nudc chay khoang 30 phut dé loai bo mudi, cat va tap chat;

sau do dé rao dé loai boé nudc.

3. Sy kho: rong sun sau khi rira sach dugc sdy kho bang cach phoi nang truc tiép hodc sy trong ti say ¢ 60 °C trong khoang

5 gid, rong run sau sy dat d6 am 15 %.

4. Xay thanh bot rong: 1a budc quan trong dé tao thuan loi cho qua trinh xtr Iy bang enzyme va axit ascorbic & budc sau dugc

tac dung ddng déu. Rong sun sau sdy khod duoc xay bang thiét bi xay c6 dao chém dé dat duoc kich thude tir 1 dén 2 mm.
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5. Thay phan bang enzyme: 5 kg bot rong sun da xay dugc cho vao 90 lit nudc trong hé thdng ndi chiét co gia nhiét va bd
sung enzyme (viscozyme L) ti 1& rong: enzyme la 1000:1. Viscozyme L 1a hon hop cac enzyme thiy phan carbohydrate bao
gdm arabanase, cellulase, hemicellulase, glucanase va xylanase. Thoi gian xir Iy khoang 5 gid ¢ nhiét d6 50 °C, tdc do khudy
60 vong/phut. Muyc dich ctia qua trinh nay 1a pha v& mang té bao va dich hoa carrageenan tir rong sun lam cho hiéu suat thu
nhan carbohydrate cao hon va tao diéu kién cho qua trinh thiiy phan cit mach ¢ budc tiép sau.

6. Thuy phan bang axit ascorbic: rong sau khi dugc thily phan bang enzyme sé& nhiin va mém, tiép tuc cho vao noi chiét gia
nhiét 10 lit axit ascorbic co néng d6 0,5 M, 1 lit H,O, 30 %, gia nhiét trong 1,5 gio ¢ 90 °C.

7. Trung hoa: dich chiét sau khi dugc thity phan bang axit ascorbic tiép tuc dugc trung hoa bang KOH 10 % cho dén pH = 7,
dé dich thay phan ngudi tu nhién dén 40 °C.

8. Loc: tiép tuc loc dich thay phan da duogc trung hoa bang vai loc, dich sau loc phai trong va khong van dyc. B sau loc dugc
st dung lam phan bon hiru co.

9. Phdi tron phy gia vi luong: cac phu gia vi luong tuong ung voi cac ham lugng: Axit amin: 40 g/L, Kali humat: 40 g/L,
Canxi photphat: 2 g/L, CuCl,.2H,0: 0,56 g/L, FeSO,.7H,0: 0,062 g/L, ZnSO,.7H,0: 0,46 g/L, H3BOs: 0,343 g/L, H,Mo0O,:
0,007 g/L, MnSO4.H20: 0,025 g/L duoc cho vao dich sau loc theo thtr tir twong tng. Trong qua trinh phdi tron, lién tuc khudy
k¥ dé bao dam phuy gia tan hoan toan, dich sau phéi tron khong dong can hay tao taa, dé lang 24 gio.

10. Pong chai: tién hanh déng chai thanh pham phan bon 14, dé noi kho thoang va tranh anh nang truc tiép.
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I11.3.7. X4y dung céc chi tiéu ky thuit co sé ciia sin pham

111.3.7.1. Cé&c ch/ tiéu cam quan cia phdn bon la chwa pha lodang

Bang 111.7. Céc chi tiéu cam quan cua san pham

Chi ti¢u Yéu ciu
Mau sic Mau vang ddm
Mui Khéng mui
Trang thai Trong, khong duc

111.3.7.2. Cac ch7 tiéu ly héa

Bang 111.8. Cac chi tiéu ly hoa cua san pham

Chi tiéu

Yéu cau

1. Ham lugng carbohydrate tong

35g/L

2. Trong lugng phan tur trung binh Mw 3,382 kDa

3. Ty trong

1,12 g/cm?®

111.3.7.3. C&c nguyén té vi lwong va da lirong

Bang 111.9. Thanh phan va ham lwgng cac nguyén to da vi heong cua san

pham
STT Thanh phin Pon vi Gia tri
1 Oligocarrageenan % khdi lugng 3,5
2 N % khéi luong 1,2
3 P % khéi luong 1,5
4 K % khbi luong 4,0
5 Cu ppm 500
6 B ppm 200
7 Zn ppm 500
8 Nano bac ppm 50
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I11.3.8. Xdy dung quy trinh sit dung ché phim phan bén 14 ddi véi mdi loai cdy trong

111.3.8.1. Quy trinh s dung ché pham phan bén 14 cho cay ngd

MUC PICH, YEU CAU, NOI DUNG VA QUY BPINH CHUNG

|. MUC biCH
Quy trinh nay huéng dan sir dung phan bén 14 cho ciy ngo.
Il. YEU CAU
Thuc hién diéu ché dung dich phan bon 14, can phai:
- Thuec hién dang cac budc cua quy trinh ky thuat
- Sir dung céc trang thiét bi vat tu theo diing quy dinh
- Chép hanh quy dinh vé an toan, vé sinh méi truong.

111.NOI DUNG
1. Hat giéng ngoé.
2. Gieo trong.
3. Bon thuc 1an 1, cay con 4-5 14 that, phun sau gieo 25 ngay
4. BOnN thic 1an 2, cay 8-9 14, phun sau gieo 40 ngay
5. B6n thic l1an 3, cay xody ndn, phun sau gieo 60 ngay
6. Thu hoach, sau gieo 110 ngay

94



MUC PICH, YEU CAU, NOI DUNG VA QUY DINH CHUNG
IV. QUY BINH CHUNG
Déi twong: Phan bon 14 cho cay ngd.
Quy dinh an toan:
Bao quan noi kho rao thoang mat, tranh anh nang truc tiép, dung dich da pha tron khong dé qué 48 gio.
Truéc khi phun ché pham sinh hoc cho cay trong can lac déu chai ché pham.
Dung binh sach, binh chuyén dung dé phun san pham, khéng phun chung vai binh phun thudc bao vé thuc vat hoic
thudce trir co.
Phun ché pham sinh hoc dudi dang swong mu, phun déu 01 Iuot, khong phun di phun lai nhiéu lugt. Phun trong Sh
néu gip troi mua can phai phun bo sung.
Khi thoi tiét lanh gia nén chon thoi diém am ap nhat trong ngay dé phun, khi thoi tiét nong han chon lac mat mé dé
phun s& mang lai hiéu qua cao nhat.
Can luu y trong thoi ky qua nho dén thoi ky qua 16n khong bon nhiéu dam tranh hién twong kich thich hinh thanh tang
roi gitra cudng qua va qua gy 1én hién tuong rung qua sinh ly.
Thoi gian phun t6t nhat 13 trude sau 9h sang hodc sau 4h chiéu
Do vé6i nhiing cdy mang bénh can dung thudc dic tri dé chira tri, sau khi khoi bénh tir 3 — 5 ngay maéi dugce st dung
ché pham sinh hoc.

Can tuén tha dung hudng din sir dung dong thoi két hop voi quy trinh bon phan hop 1y.
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Hat gidng
ngo

SO PO KHOI QUY TRINH SU DUNG CHE PHAM PHAN BON LA TN06-1 CHO CAY NGO

Liéu lwong phan bon va cach chim soc
theo QCVN 01-56 : 2011/BNNPTNT

Gieo trong
(1000 m?)

A\ 4

Dung 50 mL pha 16 L nude

Cay con | Cayco8-9 | Cay xoay
(4-5 14 that) ”| 14 that " non (12 14)
A
Phun ché pham:

Thu hoach
ngb

Hinh 111.16. So d6 khoi quy trinh sir dung ché pham phan bén 1a TN06-1 cho cay ngd
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QUY TRINH SU DUNG CHE PHAM PHAN BON LA TN06-1 CHO CAY NGO

NOI DUNG YEU CAU PHUONG PIEU KIEN THUC HIEN o
CONG VIEC | KYTHUAT | PHAPTHUC A LA b oA Ghi chu
: . HIEN Phuong tién Nguyén liéu, héa chat | Lao dong
2 . Hat giéng dat . 3 . N S A in
1. Chuan bi hat| .. X ) Thao tac bang | Cac loai thiét bi & n Nhan vién
-2 A tiéu chuan gieo A Hat giong ngd ~ A
giong ngo réng tay. chuyén dung ky thuat
L QCVN 01-56: Thao tac bing | Cac loai thiét bi| . 2 Nhan vién
2-Gleoliong | 2011/BNNPTNT | tay, co gici chuyéndyng | D% MI0C MALEIONE g gy
; ..+ | Céc loai thiét bi| .. , A
3. Céay con (4-5 A Thao tac bang : ~|Dung 50 mL <ché |Nhén vién | . _..x .. . ...z
14 that) Phun déu 01 luot tay, binh phun gzﬁg chuyén pham/16 it nuéc ky thuat Tuay dieu kién thoi tict
4. Cay c6 8-9 I | Cac loai thiét bi| .. A
A A Thao tac bang : ~-|Dung 50 mL che |Nhan vién| . .. .. .. .«
that Phun déu 01 luot tay, binh phun gzﬁg chuyén pham/16 lit nuéc ky thuat Tuy dieu kién thoi tict
5. Cay xody nén Phun ddu 01 Tuot Thao tac bing Cﬁsnloai t?:\it ebr: Dung 50 mL ché | Nhan vién Tav didu kien thoi tiét
(12 18) un deu DL ot | tay, binh phun gung YN | pham/16 1it nuée ky thuat uy dietKie ©
6. Cham soc va | QCVNOL-56: |Thao tac bing | Cong cu thiét bi | Cac loai phan bon | Nhan vién | Theo huong dan cua
thu hoach 2011/BNNPTNT | tay, céng cu. chuyén dung duoc khuyen nghi k¥ thuat nganh bao vé thuc vat
Khi ng6 chin (chan hat
Thu bap tuoi sau . 3 A O .~ .. | cO Vét den hoic khoang
7. Thu hoach ngd | khi phun rau 18- | 1ha0 tac bang | Cong cu thiet bi | pe '\ Nhan vien | 750" %" cay o 14 b
tay, céng cu. chuyén dung k¥ thuat

20 ngay

kho) chon ngay nang
rao dé thu hoach.
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111.3.8.2. Quy trinh si dung ché pham phan bon 14 cho cay ca phé

MUC DPiCH, YEU CAU, NOI DUNG VA QUY PINH CHUNG
|. MUC DiCH
Quy trinh nay huéng dan sir dung phan bon 14 cho cy ca phé.
Il. YEU CAU
Thuc hién diéu ché dung dich phan bén 14, can phai:
- Thuc hién dung cac budc cua quy trinh ky thuat
- Sir dung céc trang thiét bi vat tu theo ding quy dinh
- Chép hanh quy dinh vé an toan, vé sinh méi truong.
[11.NOI DUNG
Ky thuat cham soc cay ca phé.
Lan 1: phun truéc khi cay ra hoa 5 - 7 ngay (Trudc khi tudi 3- 4 ngay).
Lan 2: sau lan 1 - 20 ngay khi cay bat dau né hoa ro.
Lan 3: cach lan 2 - 20 ngay.
Lan 4: cach lan 3 - 60 ngay.
Thu hoach.
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MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG

IV. QUY BINH CHUNG

Péi tuong: Phan bon 14 cho cay ca phé.

Quy dinh an toan:
B4ao quan noi kho rao thoang mat, tranh &nh nang tryc tiép, dung dich da pha tron khong dé qué 48h.
Truéc khi phun ché pham sinh hoc cho cay trong can lac déu chai ché pham.
Dung binh sach, binh chuyén dung dé phun san pham, khéng phun chung véi binh phun thudc bao vé thuc vat
hoic thudc trir ¢o.
Phun ché pham sinh hoc dudi dang swong mu, phun déu 01 lugt. Phun vao sang sém, hodc chiéu (tranh anh nang
miit troi) nhitng ngdy trdi kho rdo. Khong phun khi trdi mua, phun w6t dim toan cy.
Khi thoi tiét lanh gia nén chon thoi diém 4m ap nhét trong ngay dé phun, khi thoi tiét nong han chon lac mat mé dé
phun s& mang lai hiéu qua cao nhat.
Can luu ¥ trong thoi ky qua nho dén thoi ky quéa 16n khong bon nhiéu dam tranh hién tugng kich thich hinh thanh
tang roi gitta cudng qua va qua gy 1én hién twong rung qua sinh 1y.
Thoi gian phun t6t nhat 1a trude 9h00 sang hodc sau 4h00 chiéu
DPéi voi nhiing cdy mang bénh can dung thudc dic tri dé chita tri, sau khi khoi bénh tir 3 — 5 ngay moi duoc su
dung ché phém sinh hoc.
Can tuan tha dung hudng din sir dung dong thoi két hop vai quy trinh bon phéan hop 1y.
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SO PO KHOI QUY TRINH SU DUNG SAN PHAM PHAN BON LA TN06-1 CHO CAY CA PHE

Liéu luong phan bon va cach chim soc
theo TT 41/2014/TT-BNNPTNT

5-7 ngay Sau 20 ngay Céch lan 2 Céch lan 3
Cay ca phé truéc lac ra khi hoa bt 20 ngay 60 ngay Thu hoach
hoa » dau no rd > > —> ci phé
Phun ché pham:

Dung 50 -100 mL pha 15 L

Hinh 111.17. So do khoi quy trinh sir dung ché pham phdn bon 14 TNO6-1 cho cay ca phé
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111.4.NOI DUNG 4. NGHIEN CUU CONG NGHE SAN XUAT PHAN
HUU CO VI SINH TU BA RONG SAU KHI CHIET PHAN BON LA

Muc tiéu ciia néi dung 4: dat dwege quy trinh cong nghé san xudt phdn
hitu co vi sinh tir bd rong sau khi chiét phdan bén 14, quy mé pilot

Pé dat dwoc muc tiéu trén, ndi dung 4 da tip trung nghién ciru phdn
lap, chon loc va khao sat diéu kién 1én men ciia cdc chung VSV ban dia co
khd ndng cé dinh dam va phdn gidi phot pho; nghién ciu phuwong phdp tao
ché pham phan hitu co vi sinh bd rong sau khi chiét phdn bén 1é phéi tron voi
sinh khoi VSV ban dia; ddnh gid hiéu qud ciia ché pham trén nang sudt cay
trong; xdy dung quy trinh céng nghé san xudt phan hitu co vi sinh, quy md
pilot va dong thoi xdy dung cdc chi tiéu co sé cho ché phdam phdn hitu co vi
sinh TNO6-2, xdy dung quy trinh sit dung ché pham doi véi méi logi cdy trong
dé san sang hwdmg dan thi nghiém dang hep cho cdc nghién ciru tiép theo.

I11.4.1. Phén lap, chon loc va khao sat diéu kién 1én men ciia cac
chilng VSV bin dia c6 kha niing ¢6 dinh dam va phén giai phot pho

111.4.1.1. Phan ldp va chon loc cac chung VSV bdn dia ¢6 khd ndng c6
dinh dam va phan gidi phot pho

Qué trinh phan lap vi sinh vat Azotobacter spp. va Bacillus
mucilaginous tir 20 mau dat ¢ cac huyén thudc tinh Pac Lac dugc khao sat da
thu dugc 9 chung vi khuan Azotobacter va 33 ching thuoc nhom vi sinh vat
c6 kha nang phan giai phdt pho kho tan trong thé dat (Bang 1 va bang 2-PL4).
Cac chung Azotobacter spp c6 ky hiéu chung 1904EK02; 1912EKI11;
1912KPO0S5 c6 kha nang ¢ dinh nito vuot troi hon ca véi ham lugng nito thu
dugc trong dich nudi cdy l1an luot 1a 3,24 pg/ml; 2,92 pg/ml va 3,12 pg/ml.
Cac chiing nay dugc tuyén chon dé nghién ctru kha ning ¢6 dinh dam va khao
sat diéu kién 1én men trong cac nghién ctu tiép theo (Két qua nghién ciu
duoc thé hién chi tiét tai bao céo chuyén dé 4.3, thudc ndi dung 4).

03 chung c6 kha niang phéan giai 1an cao nhat (Bang 3-PL4), ky hiéu
ching B1904EK?20, B1912KP25, B1912CM30 dugc lya chon dé tién hanh
cac nghién ctu tiép theo. Pudng kinh vong phan giai phdt pho cua 03 ching

101



noi trén déu dat hon 15 mm sau 216 gid nudi cdy, cu thé cac duong kinh vong
phan giai lan luot 1a 15,4 + 1,18 mm, 15 + 2,00 mm, 15,3 + 2,36 (Két qua
nghién ctru duoc thé hién chi tiét tai bao cdo chuyén dé 4.3, thudc nodi dung
4).
111.4.1.2. Khdo sat diéu kién 1én men cia cac chiing VSV duwoc lua chon
a. Chung Azotobacter 1904EK02
Trong s6 3 ching Azotobacter spp duogc lya chon, chung 1904EK02 ¢
kha nang ¢d dinh nito vuot troi hon ca véi ham lugng nito thu duogc trong
dich nuéi cdy (ham luong nito thu dugc trong dich nuéi cay l1a 3,24 pg/ml)
nén duge lva chon dé nghién ctru khao sat diéu kién 1én men thu sinh khi
ctia chiing vi khuan ¢6 dinh dam tuyén chon. Cac nghién ctru anh hudng cia
nguon carbon, ngudn nito, pH trong mdi trudng nudi cdy, nhiét do, thoi gian
clia moi trudong nudi cdy, toc do lic dén mat do té bao vi khuan Azotobacter
sp. 1904EK02 da duoc nghién ctru trong chuyén dé 4.4, thudc ndi dung 4 va
trinh bay tai cac hinh 1 dén hinh 6-PL4. Két qua cho thay cac thong sb t6i uu
cho qua trinh 1én men thu sinh khéi ddi v6i chung vi khuan cb dinh dam tuyén

chon Azotobacter 1904EK02, nhu sau:

= Ngudn carbon: Glucose

= Ngudn Nito: Dich chiét nAm men
= pH: 7,5

= Nhiét d6 nudi cay: 30°C

= Thoi gian nudi cay: 72 gio

= Téc dd lic: 150 rpm

Tién hanh nudi ciy thu sinh khéi chung vi khuan ¢ dinh dam tuyén
chon Azotobacter 1904EK02 trong méi truong nudi cay 1ong Ashby, véi cac
diéu kién t6i uu da dugc xac dinh nhu trén. Xéac dinh luong sinh khéi thu
duoc bﬁng cach do mat do té bao cua dich nudi céy & budc song 660nm va
kha ning tong hop nito bang phuong phap Neslle so mau ¢ budc song 430nm.
Két qua cho thiy, mat do sinh khdi dat 3,36 va ham luong nito dat 5,59
ng/ml. Ca 2 chi sb trén déu cao hon két qua thu duoc trudce khi téi wu hoa qua
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trinh len men chung vi khuan tuyén chon va co sy twong doéng véi kha ning
¢d dinh dam cua céc chung vi khuan Azotobacter dugc nghién clru trén thé
gidi (Mukhtar & cs, 2018; Revin & cs, 2016). Nhu vay, c6 thé thay, diéu kién
nudi cay trén 1a thich hop cho su sinh truéng va phat trién, cling nhu tong hop
nito ctia chung vi khuén ¢ dinh dam tuyén chon Azotobacter sp. 1904EKO02.

b. Chung Bacillus mucilaginous B1904EK?20

D3 xac dinh duoc cac yéu td can thiét cho qua trinh nudi ciy cta chung
Bacillus mucilaginous B1904EK20 dé thu duogc sinh khdi cao (Hinh 7 dén
hinh 13-PL4): moéi truong thich hop 1a Pikovskaya véi ngudn carbon la
sucrose ¢ ndng do 1%, co bd sung thém pepton lam ngudn cung cip nito &
néng do 0,5%, pH thich hop cho nuéi ciy 1a pH 7 va nhiét do toi wu 13 tur
30°C.

Pong thoi di xdy dung duoc dudng cong sinh trudng cho chung
Bacillus mucilaginous B1904EK20, kha nang sinh truong cia chung tang
nhanh sau 24 gio nudi ciy, bat dau 6n dinh sau 48 gio va sinh khéi té bao dat
cuc dai sau 72 gio nudi cdy.

I11.4.2. Nghién ctru phwong phap tao ché pham phén hiru co vi sinh

111.4.2.1. Nghién cizu thu nhdn sinh khoi vi khudn Azotobacter va
Bacillus mucilaginous

a. Thu nhdn sinh khoi vi khudan Azotobacter 1904EK02

Bang 11.10. Tong hop két qua 1én men thu sinh khoi chiing vi khudn
Azotobacter 1904EK02

Cacme | Lpetichdung 1y 46 8 bao | Khéiluong | Matdotebao
lén men dich nuoi cay (CFU/mL) sinh khéi () trong sinh khoi
(L) (CFU/g)
Mée¢ 1 10 2,4 x 108 205 1,17 x 10%°
Mée¢ 2 10 2,51 x 108 217 1,16 x 10%°
M¢ 3 10 2,37 x 108 200 1,19 x 10%0
Trung binh 1,17 x 10%°

Tién hanh 1én men ching Azotobacter 1904EK02 lan luot cac mé (thé
tich 10L mdi mé) trong cac diéu kién nudi cdy nhu trén dé thu nhan sinh khéi.
Tién hanh ly tdm lanh (4°C), 12.000 vong/phtt va thu nhan sinh khdi vi
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khuan. Két qua thu nhan duogc Gmg véi mdi mé nudi cy tong hop tai Bang
111.10.
b. Thu nhdn sinh khgi Bacillus mucilaginous B1904EK20

Tién hanh 1én men lan lugt cac mé (thé tich 10L mdi mé) trong cac diéu
kién nudi cdy nhu trén dé thu nhan sinh khdi Bacillus mucilaginous
B1904EK20. Tién hanh ly tdm lanh (4°C), 12.000 vong/phut va thu nhan sinh
khéi vi khuan. Két qua thu nhan duoc tmg véi mdi mé nudi cdy tong hop tai
Béang 111.11 duéi day.

Bdng WW.11. Tong hop két qud 1én men thu sinh khéi chiing vi khuan Bacillus
mucilaginous B1904EK?20

cioms [ TSRO0 | v gpi i | Kt uons | M E180
Ién men : (L) (CFU/mL) sinh khoi (g) (CFUIg)
Mg 1 10 2,2 x 108 198 1,10 x 10%°
Mé¢ 2 10 2,31 x 108 203 1,14 x 10%°
Mé 3 10 2,45 x 108 215 1,14 x 10'°
Trung binh 1,13 x 10'°

111.4.2.2. Nghién cizu phai trén ba rong sau khi chiét phan bon 14 va
sinh khai vi khudn Azotobacter, Bacillus mucilaginous.

Theo két qua thu dugc tir chuyén dé 4.6 “Xac dinh thanh phan cac chat
hitu co, nguyén t6 da, vi lugng trong ba rong sau khi chiét phan bon 14”
(thudc Nbi dung 4: Nghién ciru cong nghé san xuat phan hiru co vi sinh tir ba
rong sau khi chiét phan bon 14): ba rong sun sau khi chiét phan bon 14 co
chira carbohydrate chiém 19,0 % vé khéi luogng, nito tong s6 0,67 %, phdt
pho tong 0,08 %, kali tong s6 1,4 %, ham luong céc chat kich thich sinh
trudng Indole-3-acetic acid IAA, Gibberellic acid GA3, Kinetin, Zeatin c6
trong ba trong 1an luot 14 0,35 %, 0,39 %, 0,27 %, 0,15 % vé khdi luong, dam
bao dinh dudng cho sy phat trién cila cay trong.

Két qua thu duoc tir chuyén dé 4.7 “Khao sat anh huong cua ty 1¢ pha
tron cac vi khuan va ba rong, mot ) phu gia dén hoat tinh cua sén phém
(thudc Noi dung 4: Nghién ciru cong nghé san xuat phan hitu co vi sinh tir ba

rong sau khi chiét phan bon 14): Ty 18 phu gia (mun hitu co, than bun) duoc
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danh gia cao trong nghién ctru nay 1a 20 %; Mat d6 vi khuan khuyén nghi 1a
107 CFU/g phan bon; Ty 1 ba rong khuyén nghi 1a 75 %.

I11.4.3. Panh gia tic dong ciia ché pham dén dic tinh ciia ciy trong

111.4.3.1. Anh huéng cua ty 1é vi khudn Ién dac tinh cay trong

a. Ham lwong diép luc va carotenoit

O cac 16 thi nghiém ty 1¢ vi khuén, bi rong trong phan bén & diéu kién

30 ngay bon thic di thu duoc két qua nhu sau: Ham lugng diép luc a da dao
dong tir 1,47 dén 2,78 (mg/g 14 twoi), ham luong diép luc b da dao dong tur
0,78 dén 0,85 (mg/g 14 twoi), ham luong diép luc tong s6 da dao dong tir 2,35
dén 2,91 (mg/g la tuoi), ham lugng carotenoit da dao dong tur 0,78 dén 1,07
(mg/g 14 tuoi).

Bang 1.12. Ham lwong diép luc va carotenoit trong la ca phé o cac 10 thi
nghiém ty ¢ vi khuan, ba rong khac nhau

N L Cac chi tiéu theo doi
Lo .Eh ! Diép luc a Diép luc b Diép luc ts Carotenoit (mg/g
nghiém |05 14 twoi) | (mg/g I4 twoi) | (mg/e I twoi) |4 twoi)
1 1,472 0,852 2,352 0,812
2 1,50 0,83 2,282 0,78
3 1,69¢ 0,80° 2 56° 0,82
4 2,78 0,85 2,824 1,068
5 1,56° 0,78° 2,91¢ 1,07¢
6 1,44¢ 0,872 2,65° 0,79°
7 1,47° 0,78° 2,771 1,019
8 1,544 0,82 2,68° 0,82
9 1,58° 0,84° 2,71° 0,87°
bo 1,32f 0,72f 2,01f 0,641
ching

Ghicha: L6 1, 2, 3, 4,5, 6,7, 8va 9 twong ttng vdi cdac 16 phin bon cé ty I¢ vi khuén (10°,
5x10°, va 107) véi ty Ié ba rong (10%, 15%, va 20%). Cdc chi s6 mii khac nhau thé hién sy
khdc biét co y nghia thong ké (P<0,05).

b. Chiéu dai canh du triz, sé canh khd, toc dé ra dot trong mua mua va

luong dot
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Bang W1.13. Chiéu dai canh dw trit, sé canh khé, toc do ra dot & cdc 16 thi
nghiém ty lé vi khudn va ba rong

Cac chi tiéu theo doi

L6 | Daidaicanhduy | Tdc d6 ra dot/6 S6 @bt/canh | Canh khd/ plant

trlr (cm) thang (node) (node) (branch)
1 34,842 5,102 7,582 12,409
2 36,21° 5,46° 8,07° 11,33¢
3 40,25¢ 5,90°¢ 8,21°¢ 10,272
4 42,27° 6,09¢ 8,444 10,072
5 41,50° 6,07¢ 7,622 10,192
6 36,24° 5,97°¢ 8,20°¢ 10,042
7 42,29° 6,45° 8,87¢ 10,302
8 41,52¢ 6,41° 8,89¢ 10,332
9 37,32 5,94¢ 8,22°¢ 10,67°

Ghichu: Lo 1, 2, 3,4, 5, 6, 7, 8§ va 9 twong ung voi cdc 16 phdn bon co ty I¢ vi khuﬁn (10°,
5x10°, va 107) voi ty Ié ba rong (10%, 15%, va 20%). Cdc chi so mil khdc nhau thé hién su
khac biét co y nghia thong ké (P<0,05).

Déi dai canh du trit dao dong trong khoang tir 34,84 dén 42,27 (cm), toe
d6 ra d6t/6 thang dao dong trong khoang tir 5,10 dén 6,09 (node), S6 ddt/canh
da dao dong tir 7,58 dén 8,89 (node), canh khé/plant nam trong khoang 10,07
dén 12,40 (branch) khi st dung phan bon c6 cac ty 1& vi khuan va bi rong
khac nhau.

Nhu vay, ty 1€ vi khuén c6 dinh nito va ba rong da tdc dong manh me¢ 1én
su sinh truéng va phat trién cua ciy ca phé sau 6 thang, dong thoi hoat tinh
(catalase, su di dong cua vi khuan va nitrogenase) cua vi khuan duoc duy tri
va phat trién & diéu kién tu nhién sau 30 ngay thir nghiém bon thac (bang 5
dén bang 10-PL4). Hoat tinh cua vi khuan & cac diéu kién ty 18 vi khuan va ba
rong khac nhau 1a 6n dinh & cac diéu kién phong thi nghiém.

111.4.3.2. Anh huwong cua phu gia dén dén hogt tinh cia san pham va
ddac tinh cay trong
a. Anh hwong cua phy gia dén dén hogt tinh cia san pham
O ty 1€ phu gia phéi tron khac nhau, phan bon thu duoc dugc thir nghi¢m

trong phong thi nghiém va danh gia két qua sau 30 ngay bon thic véi kiém
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dinh dic tinh cay trong sau 6 thang, da cho két qua kha quan vé hoat tinh san
pham va tiém ning Ung dung ciia cong thic phdi tron. Vi khuan Azotobacter
duoc phan 1ap ddi chiéu v6i miu ban dau va kiém tra hoat tinh cho thay, sau
khi nho mét giot H,O, 30% vao tam khuén lac trén dia petri, két qua duogc thé
hién ¢ bang 111.12.

Hoat tinh catalase

Bang 11.14. Hoat tinh catalase ¢ cdc thi nghiém c6 ty 1¢é phu gia phéi tron

khac nhau
Zn0 Phy pham néng nghiép da o
L5 D6i chl'n}g: theo Quy chuan P2Oshn
ph“?ér)‘““ 15% | 20% | 25% 18% 19% 20%

1 (+) (+) (+) (+) (+) (+) (+)
2 (+) (+) (+) (+) (+) (+) (+)
3 (+) (+) (+) (+) (+) (+) (+)
4 (+) (+) (+) (+) (+) (+) (+)
5 (+) (+) (+) (+) (+) (+) (+)
6 (+) (+) (+) (+) (+) (+) (+)
7 (+) (+) (+) (+) (+) (+) (+)
8 (+) (+) (+) (+) (+) (+) (+)
9 (+) (+) (+) (+) (+) (+) (+)

Ghi chii: L6 1, 2, 3, 4, 5, 6, 7, 8, va 9 wwong img 10° KLIg (phdi trén véi lan heot 10%,
15%, 20% ba rong bién), 5X]QG KL/g (phoi tron voi lan luot ZQ%, 30%, 40% ba rong
bién), 10" KLIg (phoi tron véi lan ot 10%, 15%, 20% bd rong bién).

Két qua cho thdy, co 63 16 thi nghiém (bao gdm ca dbi chimg) déu ton
tai vi khuan cé hoat tinh catalase so v&i ban dau thong qua kha ning sinh
enzyme catalase. Phu pham néng nghiép c6 néng do6 15% dén 20% déu co
anh huong tot dén su phat trién va thé hién hoat tinh cua vi khuan, diéu nay
cling dugc tim thay khi danh gia két qua anh huéng cta P,Oswy & cac ty 16
18% dén 20% khi bd sung vao phan bén. Tir két qua thi nghiém danh gia hoat
tinh cling thé hién sy ton tai va phat trién cua vi khuan ¢ dinh dam trong
phan bon & cac ty 1& phu gia khac nhau, déu phu hop cho viéc phdi tron va
phat trién phu gia trong san xuat phan bon vi sinh tir bi rong bién. Viéc lua
chon cu thé vé ty 1¢ phu gia phu phém nong nghi¢p va POz, s€ duge lya

chon trong nhitng san pham cu thé trén co so gia thanh thuong mai.
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Khd néng di déng cua vi khuan

Kha nang di déng cua vi khuan trong cac 16 thi nghiém ty 1¢ phu pham

noéng nghiép va P,0spyy khac nhau déu thé hién hoat tinh catalase dugc phan

1ap tir 63 16 thi nghiém bang phuong phap quan sat truc tiép su chuyén dong

cua vi khuan trong tiéu ban giot ép dudi kinh hién vi cho thay, tat ca déu co

kha nang di dong.

Khd néng cé dinh dam (hogt tinh nitrogenase)

Bang 111.15. Hoat tinh nitrogenase ciia cdc ching vi khudn phén ldp tir cdc 16

thi nghiém

Zn0 Phy pham nong nghiép da u P,Ost

L5 (boi cht’rr}g: theo Quy chuédn

ph“?a‘)”"c 15% | 20% | 25% | 18% | 19% | 20%

L6 thi nghiém 7 ngay trong phong thi nghiém
1 - 26,2 23,5 49,5 47,3 49,6 47,2
2 - 26,9 29,5 26,9 29,5 26,8 29,4
3 - 26,2 23,5 26,6 23,9 26,7 23,5
4 - 31,5 33,7 32,5 32,1 31,8 32,3
5 - 56,7 66,2 57,4 59,0 56,4 64,8
6 - 24,6 18,3 23,1 18,9 23,1 18,2
7 - 23,1 19.0 22,8 19,5 23,9 19,7
8 - 18,3 23,1 18,9 19,1 17,7 19,6
9 - 22,5 24,3 21,2 23,4 21,0 23,8
L6 thi nghiém 30 ngay trong sau bén thic

1 - 23,1 19,0 22,8 56,7 59,2 57,4
2 - 26,2 23,5 315 33,7 32,5 29,4
3 - 56,2 66,4 64,8 23,4 21,0 58,8
4 - 26,2 23,5 23,4 21,0 23,8 56,4
5 - 32,3 19,1 17,7 19,6 26,9 29,5
6 - 18,3 23,1 18,9 32,1 31,8 32,3
7 - 19,6 22,5 24,3 21,2 56,4 17,5
8 - 18,3 23,1 18,9 23,1 18,9 23,1
9 - 33,7 32,5 32,1 66,0 18,3 64,8

gia khac nhau thé hién hoat tinh so véi hoat tinh nén.

Ghi chii: “-* thé hién la hoat tinh nén bang khéng. Cdc két qua ¢ 16 1y 1é phu

Két qua danh gia kha niang cb dinh dam ciia vi khuan trong céac 16 thi

nghiém bang thudc thir Nessler cho thdy, cac chung dugc phan 1ap déu c6 kha

nang c6 dinh nito manh dya vao phan mg mau véi thude thir Nessler (Bang

15).
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Két qua cho théy, hoat tinh nitrogenase da dao dong tur 17,7 dén 66,0
(ugN/ml) sau 7 ngay phdi tron miu & phong thi nghiém, dao dong tir 17,6 dén
66,2 (gN/ml) khi phan tich cac 16 mau phdi tron di bon thuc cho ciy ca phé
sau 30 ngay thi nghiém. Két qua cho thiy, su khac biét c6 ¥ nghia théng ké
gitrta 16 mau chua bon thuc 7 ngdy va da boén thuc sau 30 ngay 1a khong co.
Hoat tinh nitrogenase ctia cic 16 mau khac nhau 1a do su tac dong cua cac yéu
td ngoai canh va thanh phan sinh héa cu thé trong mau phan ciing nhu stc
khoe vi sinh bo sung. Két qua bang I11.15 ciing thé hién cac ty 1é phu pham
néng nghiép va P,Osyy phéi tron khac nhau véi ty 18 ba rong khac nhau da 6n
dinh chat luong vi khuin va chat luong hoat tinh nitrogenase, diéu nay cling
thé hién tiém nang tng dung cla céac ty 18 phan bon theo cong thic da nghién
ctru. Két qua cho thdy, ty 1¢ phu gia phu pham ndng nghiép (20%) va P2Osp,
(20%) cho két qua tot nhat vé hoat tinh nitrogenase.

I11.4.4. Panh gia cac chi tiéu ky thuit chinh ciia ché pham

Sau khi thuc nghiém 7 ngay va 30 ngay ca & phong thi nghiém va hién
truong quy mo nho, tién hanh phan tich mau phan bén ddi chimg ¢ trong diéu
kién phong thi nghiém sau 30 ngay thiy rang cac thanh phan hoa 1y va vi sinh
van dat quy chudn Viét Nam.

Bang 111.16. Phdn tich thanh phan héa hoc ciia phdan bén vi sinh hitu co

Tén chi ti€u Mau phan bén chira vi sinh vat
1. B6 chin (hoai) can thiét Tét
2. Kich thuéc hat Pdng déu
3. D6 4m, %, khong 16n hon 33,3 325 | 338
4. pH 6,6 6,5 6,8
5. M4t d6 vi sinh vat tuyén chon, CFU/gam mau 108 5x10° | 107
6. Him lugng chét hitu co tong sd, % 25,2 25,1 | 25,0
7. Ham luong nito tong s, % 2,71 263 | 311
8. Ham luong 1an hiru hidu, % 2,74 2,76 2,8
9. Ham luong kali hitu hiéu, % 1,73 1,84 | 1,85
10. Mat do Salmonella trong 25 gam mau, CFU 0 0 0
11. Ham luong chi, mg/kg khdi lugng kho 176,3 1795 | 1784
12. Ham lugng cadimi, mg/kg khdi lugng kho 1,89 1,82 1,83
13. Ham lugng crom, mg/kg khéi lugng kho 157,8 161,3 | 1584
14. Ham luong niken, mg/kg khdi lugng kho 57,9 59,3 | 58,6
15. Ham lugng thity ngan, mg/kg khdi lugng kho 0,9 1,1 1,0
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Két qua thé hién ¢ cong thirc bon 15 % ba rong véi ty 1& vi khuan 10°
CFU/g va than bun da cho két qua tot vdi cac thong sd dat quy chuan Viét
Nam vé phan bon sau 30 ngay.

I11.4.5. Xay dung quy trinh céng nghé sin xuit phan hitu co vi

sinh, quy mo pilot

110



Quy trinh cong nghé sin xuit phin vi sinh chirc ning sit dung cac VSV ban dia (Azotobacter spp va Bacillus
mucilaginosus) tir ba rong sun, quy mo pilot.

MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG
|.MUC DiCH
Quy trinh k§ thuat céng nghé nay duogc sir dung dé san xuat phan hitu co vi sinh tir bd rong sun Kappaphycus alvarezii,
thu duoc tir quy trinh san xuét phan bon Ia.
Il.YEU CAU
Thuec hién diéu ché dung dich phan hiru co vi sinh, can phai:
- Thuc hién dang cac budc cua quy trinh ky thuat.
- Str dung céc trang thiét bi vat tu theo diing quy dinh.
- Chép hanh quy dinh vé an toan, vé sinh méi truong.
I1l. NOI DUNG
. Thu héi ba rong sun Kappaphycus alvarezii (Doty) Doty tir quy trinh san xuat phan bon 14
. Xtr ly b rong: say kho
. Chuan bi sinh khéi vi khuan Azotobacter 1904EK02 va Bacillus mucilaginous B1904EK20
. Phéi tron cac thanh phan, bao gém: ba rong sau khi chiét phan bén 14, than bun, ching vi sinh vat
. Tudi nudc dé dat do am khoang 30 %.
. U, che bat 15-20 ngay
. Phéi tron, dao déu 1an 2
. U, che bat 15 — 20 ngay

. Poéng gbi va luu trit phan bon hitu co vi sinh

O© 00 N O O o WO N -
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MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG

IV. QUY BINH CHUNG
1. Pbi tugng:

- Rong sun Kappaphycus alvarezii dugc diéu ché thanh phan bon.
2. Quy dinh an toan

- Ngudi thuc hién phai nam rd quy trinh thuc hién
- Dia diém tién hanh diéu ché dung dich phai ¢ noi rong ri, thoang mat, bé tri hop Iy
- Cac phuong tién pha ché, phuong tién van chuyén va cac phuong tién phong chéy chita chay day du
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« B& rong
Kappaphycus
alvarezii  (Doty)
Doty tur quy trinh
san xut phan bon
14: 75 %

sun

\

Say 105 °C,
t=1gio

'

Xir 1y ba
rong

« Mun hitu co
(than bun): 20 %

* Tudi nuoce (do
am dat 30 %)

« Ca: 1,0 %;
« Mg: 0,5 %;
* NPK:2%

E

/\

Thu nhédn va bd
sung 1,17 x 10%
(CFU/g) sinh khdi vi
khuin Azotobacter
1904EK02 vao
thanh phan phdi
tron.

SO PO KHOI QUY TRINH CONG NGHE SAN XUAT PHAN BON HU'U CO VI SINH

'a

A

Lén men

tang

sinh  khdi vi
Azotobacter 1904EK02:
e Ngudn carbon: Glucose 2 %

khuén

Phoi tron,
dao déulan 1

U, phu bat
15-20 ngay

A 4

e Ngudn Nito: Dich chiét nAm men 0.5 %
e pH: 7,5
e Nhiét d6 nudi cdy: 30°C
e Thoi gian nudi ciy: 72 gio
e Tbc do lic: 150 rpm
Phéi tron, U, phu bat
dao déu lan 2 "| 15-20 ngay

Thu nhian va bd
sung 1,17 x 10%
(CFU/g) sinh khdi vi

khuan Bacillus
mucilaginous
B1904EK20  vao

thanh phan phdi
tron.

Lén men ting sinh khéi vi khuan
Bacillus mucilaginous B1904EK20:

e Ngudn carbon: Sucrose 1 %

pH:

Ngudn Nito: pepton 0.5 %

7

Nhiét d6 nuéi cdy: 30 °C
Thoi gian nudi ciy: 72 gio
Tbc d6 lac:

150 rpm

Hinh 111.18. So do khoi quy trinh céng nghé san xudt phan hitu co vi sinh
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QUY TRINH KY THUAT CONG NGHE SAN XUAT PHAN BON HUU CGO VI SINH

o PHUONG PIBU KIEN THUC HIEN Ghi chd
A A . YEU CAU PHAP
NOI DUNG CONG VIEC KY THUAT THUC ‘ . ] )
: HIEN Phuong tién Nguyén liéu, hoa chat Lao dong
1. Chuan bi bd rong sun | B4 rong sun da nhu Thao tac ’
Kappaphycus alvarezii (Doty) | nat, dugc thu hoi tur bing t Céac loai thiét | Ba rong sun Kappaphycus Nhéan vién
Doty quy trinh san xuat g’_g ay, co bi chuyén dung | alvarezii (Doty) Doty ky thuat
phan bon I4. glot
.| Thao  t&C | ~, . . ..z Lz
2. ’Ch‘Uan b} day du cac hda | Bao dam an toan, bine tav. co Cac loai thiét | Glucose, dich chiét nam men, Nhan vién
chat can thiet khéng do bé. gic’rig Y bi chuyén dung | sucrose, pepton, P2Oshn ky thuat
Béa rong: 75 %
Glucose: 2 %
3. Tinh toén, can va pha cac | -, . , . | Cac loai thiét | Dich chiét nAm men: 0.5 % N
hoa chit theo cic nomg do | a0 dam an toan|Thao —tac | = oot “ope | gierose: 19 Nhan vién
, g & chay no, so luong bang tay L P ky thuat
tuong tng ’ i chuyén dung Pepton: 0,5 % :
Than bun: 20 %
P2Osnh: 1,5 %
Do am: 28-30%,
Humic: 3-5%
Htru co: 20-22%
4. Chuan bi than bun pH: 3-5, Than bun: 20 % khdi lugng
N: 0,5,
P20s: 0,2
K20:0,3
« Nguon carbon: Glucose 2 %
5. Thu nhan sinh khi vi Khuan Mat d@it‘é bao trong Lvén men NE‘?i len men, | Nguén Io\Iito: Dich chiét ndm Nhan vién
Azotobacter 1904EK0?2 sinh khoi dat 1,17 x tang sinh | may ly tdm| men0,5% K3 thuat
10% (CFU/g) khoi lanh « pH: 7,5 y e

« Nhiét d6 nudi cdy: 30 °C
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» Thoi gian nudi cdy: 72 gio
* Toc d6 lac: 150 rpm

. Ngu(?)n carbon: Sucrose 1 %
* Nguon Nito: pepton 0,5 %

6. Thu nhan sinh khéi Bacillus ls\:lr?rtm i(f)]étje dt;atloltigng tlf;ln Zﬁﬂ ::Z' Ieln rr:grr;], *pH: 7 ’ Nhéan vién
mucilaginous B1904EK20 " at L, 8 oy « Nhiét d6 nudi cdy: 30 °C ky thuat
10~ (CFU/g) khoi lanh o . ne .
. Tl}Ol gian nudi cay: 72 gio
* Toc d6 lac: 150 rpm
1) A . A X z A A Nhiét do ¢ 105 °C Nhan vién
7. Xt ly ba rong sun Ba rong kho, toi xop | Say kho May say Théi gian: 60 phit k thuat
» B&rong sun: 75 %
 Than bun: 20 %
«Ca:l%
N X - . Mg 0,5 %
oo | Thanhphan sauphOtl o oae 100 thidt | + NPK: 2 % o
8. Phoi tron dao deu tat ca cdc | tron phai dong déu | Phoi  tron, | - e o \ . 2 Nhan vién
. A NI 2 PP bi phoi tron | « Chung vi khuan Azotobacter |, .. = .
thanh phan lan 1 va tron lan, do am | dao déu huvan d 1904EK02 X Bacill ky thuat
dat 30 % chuyén dung 1EK( va acillus
: ' mucilaginous B1904EK20 c6 ty
1€ vi khuan: IQ7 Kl/g phén bon
* Nudc (dat do am 30 %)
0.0 ohi bat Nhiét do sau o tir 60 | Utir 15— 20 | TAm  bat  tdi PI;;? tfé‘;nd;‘:‘ééﬁo visinh duoc | \han vien
- phu b -70°C ngay mau p ; k§ thuat
Thanh phan sauphoi | 1 40 joai thiét | Phan bon hitu co vi sinh duge | <, ..
A . ah 1A tron phai dong deu | Phoi  tron, | - £ R N Nhan vién
10. Phoi tron, dao déu lan 2 NN A R bi phoi  tron | phoi tron dao déu ~ e A
va tron lan, do am | dao déu ky thuat

dat 30 %.

chuyén dung
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Phan bon hittu co vi sinh dugc

- Nhiét @6 sau a tir 60 | Utir 15— 20 | TAM  bat t8i |~ 2.~ 0 o3 Nhan vién
11. U, phu bat —70°C ngdy mau phoi tron dao déu ky thuat
12. Péng goi thanh phdm Bﬁgm %lor;( thﬁgg Doneagi | THiEL bi | Phan bon hitu co vi sinh thanh | Nhan vién
P g p g9 chuyén dung pham ky thuat

boén

Thuyét minh quy trinh:

1.
2.
3.

oo

Ba rong sun Kappaphycus alvarezii dugc thu hdi tir quy trinh san xuét phan bén 14 va dugc xi 1y.
Xur Iy ba rong sun: 75 kg ba rong sun dugc sy khod ¢ 105 °C trong thoi gian 60 phut.

Thu nhén sinh khéi vi khuan Azotobacter 1904EK02: ching vi khuan ban dia duoc 1én men ting sinh khdi trong ndi len men bang

glucose 2 %, dich chiét nAm men 0.5 % & pH = 7, nhiét 46 nudi cdy 30 °C, thoi gian nudi cdy 72 gio va toe d6 lac 150 vong/phit.

. Thu nhén sinh khéi vi khuan Bacillus mucilaginous B1904EK20: ching vi khuan ban dia dugc 1én men tang sinh khdi trong noi len men

bang surcose 1 %, pepton 0,5 % & pH = 7, nhiét do nudi cay 30 °C, thoi gian nudi cay 72 gid va toc do lac 150 vong/phut.

dé dat @6 Aam 30 %

gian U tir 15-20 ngay, nhiét do sau u khoang 60 — 70 °C
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. Phéi tron dao déu: sau khi cac thanh phan nguyén liéu da duoc chuan bi, phdi tron cac thanh phan nguyén lidu trong may khudy tron véi
ham lugng nhu sau: Ba rong sun: 75 kg, Than bﬁqz 20 kg, Ca: 1 %, Mg: 0,5 %, NPK: 2 %, Chung vi khu@n Azotobac‘ter 1904EKO02 yél
Bacillus mucilaginous B1904EK20 c6 ty 1¢ vi khuan: 107 Kl/g phan bén. Sau khi cac thanh phan duoc phoi tron ddo déu, tudi nude déu

. U, phu bat: sau khi phdi tron, phan hitu co vi sinh dugc u bat dé ngudn nguyén liéu hiru co dugc phéan giai thanh ngudn dinh dudng. Thoi
. Phéi tron, dao déu 1an 2: khudy tron dao déu phan hiru co vi sinh sau i bang may khudy tron dé cac thanh phan dugc phéi tron dong.

. Tiép tuc 0, phu bat: phén hitu co vi sinh tiép tuc dugc u va phu bat trong khoang 15-20 ngay tiép theo. , ,
. Béng g61 thanh pham: tién hanh dong go6i thanh pham phan bon hitu co vi sinh, dé noi kho thodng va tranh 4nh nang truc tiép.




I11.4.6. Quy trinh sir dung sin pham phéan bén hiru co vi sinh TN06-2 cho cy ca phé va ciy ngd

MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG

I. MUC biCcH

Quy trinh nay huéng dan sir dung phan bon hitu co vi sinh TN06-2 cho céy ca phé va ngb

II.YEU CAU

Thuc hién diéu ché dung dich phan bon 14, can phai:
- Thuc hién dang cac budc cua quy trinh ky thuat
- Sir dung céc trang thiét bi vat tu theo dang quy dinh
- Chép hanh quy dinh vé an toan, vé sinh mdi truong.
NOI DUNG
1. Bon 16t trude khi gieo (d6i voi cay ngd) va bon 16t truede va sau mia mua sau mdi ky thu hoach (d6i véi cay ca phd).
2. Cam soc va bon phan hoa hoc.
3. Thu hoach.
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MUC PICH, YEU CAU, NOI DUNG VA QUY PINH CHUNG
V. QUY PINH CHUNG

Déi tuong
Phan bon hiru co vi sinh TN06-2 cho cay ca phé va ngo.

Quy dinh an toan
Dé noi kho thoang, tranh anh nang truc tiép.
Phén @ ¢6 mat do vi sinh vat séng cao nén khi bon dat phai 4m cang nhiéu cang t6t (bOn vao muia mua 1a tt nhat).
Khoéng nén tron chung voi cac loai thudc héa hoc dé vi sinh vat tiép tuc hoat dong giup cho ciy cafe chdong bénh
théi ré vang 1.
Nhiing ciy ca phé nao bi thdi ré vang 14 thi bon nhiéu phan hiru co vi sinh TN06-2 va giam phén v co.

Bon phan TNO06-2 cho cay ca phé:
Pau mua mua bon 5-7 kg/gbe
Cudi mua mua bon tir 3-5 kg/gbe
Trudc khi bon rach ranh theo hinh chiéu cia tan ca phé sdu 20 — 25 cm, rong 25 — 30 cm, hoic ¢ao 16p 14 ¢6 quanh
gbc, sau khi bon xong cao 1ap lai. Bon khi dat co du 6 am, va tudi nude néu troi khong mura.

Bon phan TNO06-2 cho cay ngo:
Bon theo hang hodc theo hdc: Pat trong sau khi 1én ludng, rai phan bon hitu co vi sinh TN06-2 xudng day rinh
trong hodc héc trong, 1ap nhe mot 16p dat bot trude khi tra hat (cay con).
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SO PO KHOI QUY TRINH SU DUNG SAN PHAM PHAN BON HU'U CO VI SINH TN06-2
CHO CAY CA PHE VA NGO

K¥ thuat tr?)ng, cham soc va thu hoach
theo 10 TCN 527:2002

Ca phé: lan Ca phé: lan -
1 hodc sau 2 (thang 4- Ca phé: lan

Cay ca phé mdi ky thu 5). 3 (thang 6-

Hat gibng hoach. » Ngo: Cay |— 7)-A. o

ngo Ngo: trudc con Ngo: cay co
khi gieo (4-5 1a that) 8-9 14 that.

trong.

A

Bon ché pham TNO6-2
Dung 1000 — 1500 kg/ha doi voi cay ngd
Dung 2000 — 2500 kg/ha doi vai cdy ca phé

\4

Ca phé: lan
4 (thang 9-
10)

Ngbo: Cay
X0dy  ndn
(1218)

Thu hoach
ca phé, ngo

Hinh 111.19. So d6 khéi quy trinh sie dung ché pham phdn hitu co vi sinh TN06-2 cho cay ngd va cay ca phé
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Nhur vdy cO thé thdy Két qud nghién ciru ciia néi dung 4 da xay dung
dwoc quy trinh cong nghé san xudt phdn hitu co vi sinh tir bd rong sau khi
chiét phdn bén 1. D3 danh gia dwoc hiéu qua cia ché pham déi véi ning
sudt cay trong va khd nang cdi tao dat, dong thoi xdy dwng cdc chi tiéu co so
cho ché phdm phén hivu co vi sinh TN06-2. Bén canh d@6, nhém nghién ciru da
lam chu duwge b6 swu tdp cac ching giong vi sinh vdt c6 kKhd ndng cé dinh
dam va phan gidgi phot pho dwoc phan ldp tir chinh ving dat bdn dia.

111.5. NOI DUNG 5. THIi NGHIEM DANG HEP PANH GIA HIEU QUA
CUA CHE PHAM PHAN BON LA VA PHAN HUU CO VI SINH TREN
CAY TRONG

Muc tiéu cua noi dung 5: 16 chire dwoc cdc thi nghiém dang hep trén
dong ruéng theo quy chuan ciia B6 NN&PTNT (tiéu chudan nganh 10TC
216:2003 Quy pham khdo nghiém trén dong ruéng hiéu e cia cdc loai phan
bén déi véi ndng sudt cdy trong, phdm chdt néng san;, ban hanh kém quyét
dinh s6 59/2003/0D-BNN ngay 5/2/2003 ciia B6 Nong nghiép va Phat trién
ndng thon) ciia phdan bén TNO6-1 va TNO6-2 déi véi méi loai cdy trong.

I11.5.1. Thi nghiém dang hep phan bon la TN06-1 doi véi cay ngd

111.5.1.1. Néng suat thyec thu

Bang WW.17. Anh huéng ciia phdn bén ld TNOG6-1 dén yéu té cdu thanh néing
suat va nang suat cay ngo

Khoi lugng  Khoi lwugng Nang suat  Nang suat HSSD phan bén

Cong thic  hat tuoi/bap  hat thuc tang so vé1 BC A e
: e ¥ ta hat kho/lit PB

(9) kho/bap (g) (ta/ha) Ta/ha % (ta g )
TN1: Vu He thu, 4-8/2019, ddtpha cat, Dién Khanh, Khanh Hoa

1 (BC) 131,902 112,602 56,06 - - -

CT2 146,70P 128,60°¢ 63,37 7,31 13,04 5,69

CT3 157,20¢ 136,60¢ 68,06 12 21,41 4.67

CT4 154,80° 133,001 66,80 10,74 19,16 2,78

CT5 153,60° 132,401 66,04 9,98 17,80 1,94

CT6 143,00° 123,20° 61,80 574 1024 0,89
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TN2: Vu Péng xudn, 1-4/2019, dat pha cat, Dién Khanh, Khanh Hoa

1(PC)
CT2
CT3
CT4
CT5

CT6

112,122
123,23"
132,05¢
129,26°
129,33°

120,12°

97,96

108,02°
114,758
111,054
111,48¢

103,490

47,05
52,92
57,37
56,30
55,61

52,52

5,87
10,32
9,25
8,56

5,47

12,48
21,93
19,66
18,19

11,63

4,57
4,01
2,40
1,66

0,85

Ghi ch(: Cdc chi s6 mii khdc nhau thé hién sw khdc biét ¢é y nghia thong ké (P<0,05).
1. CT1: Cong thitc doi chitng: 100 % phdn bén héa hoc (sik dung: 120 kg N; 70 kg P2Os;
60 kg K20 cho 1 ha).;

2. CT2: CT 1 + 0,428 lit dung dich TNO6-1 pha loang thanh 300 lit cho 1 ha (phun 3
lan); twong duong nong do 50 ppm;
3. CT3: CT1 + 0,857 lit dung dich TN06-1 pha loang thanh 300 lit cho 1 ha (phun 3
lan); twong dwrong nong do 100 ppm;
4. CT4: CT1 + 1,285 lit dung dich TN06-1 pha lodng thanh 300 lit cho 1 ha (phun 3

lan); twong dirong nong dé 150 ppm;

5. CT5: CT1 + 1,714 lit dung dich TN06-1 pha loéng thanh 300 lit cho 1 ha (phun 3

lan); twong dwong nong dé 200 ppm;

6. CT6: CT1 + 2,142 lit dung dich TN06-1 pha loang thanh 300 lit cho 1 ha (phun 3

lan); twong dirong nong dé 250 ppm.

Bang 111.18. Bdang phan tich théng ké va gid tri nong do dich phan bon 1 toi
uu trén cdy ngo

TN1: Vu Hé thu, 4-8/2019, ddt pha céat, Dién Khanh, Khanh Hoa

Ham yéu té Gi4 tri toi wu
Nong dé (ppm) 141,71
Ham muc tiéu Gia tf! Phu’o’? & frmh Std Dev SE Mean 7G|a Er! P
: du doan ma hoa caa md hinh
KN luon = +156.92
frong 157.277 +5.27 *A 1.88207 1.16596 0.0037
hat twoi/bap (Q) 110.40 * A2
Khoi liron = +136.09
L rgnd 136.348 +4.34 * A 2.54012 1.57362 0.0116
hat khé/bap (g) 17.90 * A2
Ndng sudt thuc - +67.83
& ; 68.0114 +2.53 *A 0.982216 0.608491 0.0052
(ta/ha) 8.83 * A2

TN2: Vi DPéng xudn, 1-4/2019, ddt pha cét, Dién Khanh, Khanh Hoa
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Khéi luon = +131.47
s 9 131.724 +3.96 *A 1.89399 1.17437 0.0077
hat twoi/bap (Q) L1595 * A2
z. =+113.80
KhozAlu’(JTng 113.906 +2.45 * A 2.0286 1.25783 0.0168
hat khé/bap (g) 1289 * A2
Nang sudt thyc =+57.03
9 : 57.2278 +2.45 * A 0.886405 0.549616 0.0062
(ta/ha) 729 *A2

111.5.1.2. Béi thu néng sudt so véi doi ching
a. Két qua thi nghiém khdo nghiém dién hep phan bon TNO6-1 doi véi
giong ngd F1 SSC557, v Heé thu, thang 4-8/2019

Cong thac CT2 (st dung 1,28 lit/ha) ning suat ting 7,31 ta/ha (twong
duong 13,04 %), hiéu suat sir dung phan bon 5,69 ta hat ngd kho/lit phan bon.

cong thitc CT3 (str dung 2,57 lit/ha) ning suit ting 12 ta/ha (twong
duong 21,41 %), hiéu suat sir dung phan bén 4,67 ta hat ngd kho /lit phan
bon.

Cong thirc CT4 (str dung 3,85 lit/ha) ning suit ting 10,74 ta/ha (twong
duong 19,16 %), hiéu suat sir dung phan bén 2,78 ta hat ngd kho /lit phan
bon.

Cong thuc CT5 (st dung 5,14 lit/ha) ning suat ting 9,98 ta/ha (twong
duong 17,8 %), hiéu suat st dung phan bon 1,94 ta hat ngd khé /lit phan bén.

Cong thuc CT6 (st dung 6,42 lit/ha) ning suit ting 5,74 ta/ha (twong
duong 10,24 %), hiéu suat sir dung phan bén 0,89 ta hat ngd kho /lit phan
bon.

b. Két qua thi nghiém khao nghiém dién hep phan bon TNO6-1 doi véi
giong ngd F1 SSC557, vu Péng xudn, 1-4/2020

Cong thuc CT2 (st dung 1,28 lit/ha) ning suit ting 5,87 ta/ha (twong
duong 12,48 %), hiéu suat sir dung phan bon 5,69 ta hat ngd kho/lit phan bon.

Cong thirc CT3 (str dung 2,57 lit/ha) ning suit ting 10,32 ta/ha (twong
duong 21,93 %), hiéu suit st dung phan bén 4,01 ta hat ngd kho /lit phan
bon.

Cong thac CT4 (st dung 3,85 lit/ha) nang suit ting 9,25 ta/ha (twong

duong 19,66 %), hiéu suat sir dung phan bon 2,4 ta hat ngd kho /lit phan bon.
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Cong thuc CT5 (st dung 5,14 lit/ha) ning suit ting 8,56 ta/ha (twong
duong 18,19 %), hiéu suit sir dung phan bén 1,66 ta hat ngd kho /lit phan
bon.

Cong thirc CT6 (st dung 6,42 lit’ha) niang suét ting 5,47 ta/ha (tuong
duong 11,63 %), hiéu suat sir dung phan boén 0,85 ta hat ngd kho /lit phan
bon.

Nhan xet:

Sir dung mé hinh thong ké bé mat déap iing (Response Surface) doi véi
kiéu dir lidu lich sit (Historical Data) bang phdn mém xit Iy thong ké va t6i wu
hoa Designe Expert 10.0.8 ¢ bang II1.18 cho thdy, gid tri p ciia md hink & 2
vu thi nghiém déu nhé hon 0,05, chirng t6 mé hinh c6 y nghia va dir liéu ddng
tin cay dé noi suy va 16i wu. Phan mém duwa ra gia tri 16i wu clia néng do dich
phdn bén 1d trén cdy ngd ¢ cd 2 mia vu la 141 ppm, twong img gan voi cong
thiee CT4 (150 ppm).

Qua két qua thi nghiém khdo nghiém dién hep cia phdn bén ld TNO6-1
trén cdy ngo, doi véi Vu Heé thu, thang 4-8/2019, mdc du hiéu sudt sir dung
(HSSD) phdn bén ciia cdc cong thire giam dan tie CTI dén CT6, twong iing
giam dan tir 5,69 xuong con 0,89 ta hat ngd kho/lit phan bén, tuy nhién &
phan néng sudt tang so véi doi chieng thi ndng sudt tang cao nhit so véi doi
chung thu duoc o 6 co cong thuc CT3 la 12 ta/ha, twong ung tang lén 21,41
%; va ndng sudt tang thdp nhdt so véi doi chimng la cong thire CT6 véi ning
sudt ting 1én 5,74 ta/ha, tirong iing véi phdn tram tdng néng sudt la 10,24 %.
Nhie vdy c6 thé thdy cong thire CT3 ciia dong phdn bén TN06-1 la cong thire
phit hop dé phun cho cdy ngé trén loai dit pha cdt 6 vu Heé thu.

Trong khi d6, doi véi dong phan bén TNO6-1 Vy Péng XUan thi néing
sudt ting cao nhat so véi doi chirng lai roi vao céng thite CT3 iing vdi phan
tram tang nang sudt la 21,93 %, HSSD phdn bon ciia cong thire nay la 4,01 ta
hat ngé khé/lit phdn bén. Nhu vdy, cé thé danh gid rang, ¢ cing liéu hrong

phan bén nhu nhau la 1 lit trén cung mét ha dién tich, vu He thu cho hiéu
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sudt thu hoach hat ngé khé twong dwong so véi vu Déng xudn, phan tram
ting ndng sudt thye thu nam trong khodng 21 %.
111.5.1.3. Nhdn xét vé chdt lwong ndng sdn, chi tiéu chat lwong duoc

phan tich

Bdng W1.19. Anh huwéng ciia phén bon ld dén tinh hinh sinh trucng ciia cdy ngé

Puong

R . Chiéucao  Chiéudaibip ., , .2 Sbéhang Sb 2 P
Cong thirc cay (cm) (cm) l((érr;g bp hat/bip  hat/hang $6 hat/bap
TN1: Vu Hé thu, 4-8/2019, dat pha cat, Dién Khanh, Khanh Hoa
1 (BC) 185,302 18,128 4,612 12,40 35,02 434,82
CT2 201,60° 19,14° 4,76° 12,6° 37,8P 474,5°
CT3 223,50¢ 20,34¢ 5,034 13,2d 38,2b 503,2¢
CT4 221,40¢ 20,18¢ 5,00¢ 13,24 38,0° 500,7¢
CT5 213,70¢ 19,749 4,96¢ 12,8¢ 39,4¢ 504,1¢
CT6 194,40° 19,44¢ 4,87° 12,42 38,4° 477,0°
TN2: Vu Dong xudn, 1-4/2019, dat pha cat, Dién Khanh, Khanh Hoa
1 (BC) 156,202 16,132 3,812 10,8° 30,8? 369,12
CT2 172,94°¢ 16,342 4,00° 10,62 32,0 403,4°
CT3 192,29¢ 18,88¢ 4,608 11,2b 32,30 427.7¢
CT4 189,27¢ 18,334 4,38¢ 11,2° 32,2° 4257¢
CT5 182,754 17,91°¢ 4,25¢ 10,82 33,6° 428 5°
CT6 166,30° 17,13° 4,12° 10,42 32,7° 405,5°

Ghi chl: CAc chi s6 mii khdc nhau thé hién sie khdc biét ¢6 ¥ nghia thong k& (P<0,05).

Nhén xét: Céc cong thire sir dung ché pham TN06-1 lam phan bon 14
cho cdy ngd déu lam ting chiéu cao cdy, chiéu dai bap ciing nhw s6 hang va
s6 hat trén bdp so véi cong thire doi chitng phun nude ld. Ngodi ra cong thive
CT3 ciia dong phdn bén TNOG6-1 & ca 2 vu Hé thu va Péng xudn déu cho cdc

chi tiéu sinh trudng va phdat trién cao hon so voi cdc cong thirc khac.
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Bang 11.20. Anh huéng ciia phéan bon la dén hdp thu NPK trong cdc bé phdn

cua cdy ngo

Hép thu NPK (kg hal) trong cac bo phan cua cdy ngd

Cong thure La Than Hat

N P,0s5 K20 N P>0s5 K20 N P,0s5 K20

TNI1: Vu Hé thu, 4-8/2019, dat pha cdt, Dién Khanh, Khanh Hoa
1(bC) 59,6° 10,7  66,4° 19,6 47 88,4® 136" 108> 684°
CT2 67,1° 11,4 68,6° 20,1° 54 92,6° 140° 112° 72,62
CT3 723> 118 7828 223 58 08,2° 147° 118" 68,22
CT4 82,12 122 8042 264 52 118,42 1708 1322 78472
CT5 79,32 11,3 68,2 193> 49 882> 148> 119° 70,2°
CT6 615° 10,2 66,4> 185° 48 86,4> 145> 118" 69,8°
TN2: Vu Dong xudn, 1-4/2019, dat pha cat, Dién Khanh, Khanh Hoa

1 (B0) 59,6° 10,7 66,4° 19,6° 47 88,4 136° 108" 68,4°
CT2 67,8° 11,8 69,2° 20,4° 52 94,6a° 143° 114 68,6°
CT3 8362 122 8322 2622 58 117,82 1732 1332 78,22
CT4 7818 118 7862 2243 54 02,38 154> 1228  734°P
CT5 723> 114 68,9° 198> 51 88,6° 148> 120 71,2°
CT6 62,4> 10,5 68,4> 195° 49 88,4°> 146> 118" 69,6°

Ghi chl: Cdc chi s6 mii khdc nhau thé hién sw khdc biét c6 y nghia thong ké (P<0,05).

111.5.1.4. Nhdn Xét vé tinh hinh sinh truéng, phéat trién, sdu bénh, khd
nang chong chiu diéu kién bdt loi cua cy trong khao nghiém
Phan bon thi nghiém theo mé hinh khao nghiém TNO6-1 da anh hudng toi
sinh trudng, phat trién cua cay ngd tuong ddi rd rét: Cay ngd sinh trudng
nhanh hon, phét trién manh hon, kha nang chong chiu voi nhiing diéu kién bat
thuan cua thoi tiét kha hon, siu bénh it hon do cdy ngd khoe hon, két qua ting
nang suit da phan anh nhitng tac dung cua phan bon.
Nhén xét: Qua két qua thi nghiém theo mé hinh khdo nghiém cia phdn
bon 1a TNO6-1 ddi véi cdy ngd trén ving dat pha cat ¢ Dién Khanh, Khanh
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Hoa trong hai mua vu la He thu va Pong xudn, cdy ngo khi sir dung phdan bon
ld c6 sw sinh trwdng va phat trién vieot tréi so véi cdy ngé doi chieng khong sir
dung phdn bén ld. Céc chi tiéu vé chiéu cao cdy, sé lwong hat trén bdp ciing
nhir ndng sudt cia cdy ngé khi sir dung phan bon 14 TNO6-1 déu dat cao hon,
ddc biét trong dé cong thire CT3 tao ra ndng sudt cao nht.

Két qua thi nghiém khdo nghiém & hai vu mia cho thdy ndng sudt thu
dwpe & cd 2 mia déu c6 gid tri twong dwong, nhw vdy chimg té dong phdn
bon 14 TNO6-1 khdng nhitng ndng cao ndng sudt hat khé ma con kich thich su
phdt trién cia cdy ngéd trong diéu kién bdt loi (do vu Péng xudn ¢ Dién
Khanh, Khdnh Hoa la mua khé nén lwong mua rat han ché, lwong nuoc tuoi
cho cay ngé thap hon so véi vu He thu).

I11.5.2. Thi nghiém dang hep phan bén 1a TN06-1 déi véi cay ca
phé

111.5.2.1. Anh hwong cua néng do ché pham TNO6-1 dén ham lwong
mét sé chdt trong 14 ca phé

Bang W11.21. Anh hwong cua nong dé ché pham TNOG6-1 dén ham hwong mot
s6 chat trong 1d ca phé trung binh 2 ndm

Cong

thirc N (%) [P(%) K (%) CaO (%) | MgO (%) | Zn (ppm) | B (ppm)
1(dC) | 3,322 0,13 1,922 1,512 0,322 19,182 30,142
CT2 3,34P 0,14 1,95° 1,632 0,33° 22,920 32,12°
CT3 3,44° 0,15 2,25¢ 1,83¢ 0,38° 28,33¢ 37,95¢
CT4 3549 | 0,15 2,35¢ 2,22¢ 0,41d 35,56¢ 45,89¢
CT5 3,44¢ 0,14 2,36¢ 2,24° 0,40¢ 34,92¢ 45,99°
CT6 3,43° 0,15 2,18° 1,71¢ 0,33° 26,66° 37,39¢

Ghi ch: Cdc chi s6 mii khac nhau thé hién suw khéc biét ¢é ¥ nghia thong ké (P<0,05).

Anh huéng ctia ndng d6 ché pham TN06-1 dén ham huong mot s6 chat
trong 14 ca phé trong nim thi nghiém thir nhat va nam thi nghiém tha hai
dugc trinh bay trong Bang 1-PL5 va Bang 2-PL5, két qua anh hudéng cua
noéng do ché pham TNO06-1 dén ham huong mdt sé chat trong 14 ca phé trung
binh trong ca 2 nam thi nghiém duoc tom tat trong bang I11.20.

Két qua cho thay, ham luong Nito da dao dong tir 3,32 dén 3,55%, ham

luong K da dao dong tur 1,92 dén 2,38%, ham luong P da dao dong tur 0,13
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dén 0,15%, ham luong CaO d3 dao dong tir 1,51 dén 2,24%, ham luong MgO
da dao dong tur 0,32 dén 0,41%, ham luong Zn da dao dong tir 19,18 dén
35,76ppm, ham luong B dd dao dong tir 30,14 dén 46,37ppm. L6 CT4 cho két
qua cao nhat ddi véi ham luong N, P, MgO, Zn, va B. L6 CT4 va CT5 khdng
6 su khac biét vé ham lrong K. Ham lugng CaO khong c0 su khac biét gitra
16 CT4 va CT5. Anh huéng cia nong do ché pham 1én ham huong mot sb
chét trong 14 ca phé nam th hai theo cong thirc L6 CT4 (ca phé duoc phun
phan bén 14 & néng do 150 ppm) 1a duogc lya chon.

111.5.2.2. Anh huong cua nong d¢ ché pham TNO6-1 dén qua trinh
quang hop, sinh trirong phat trién cua ca phé

a. Anh huong cua néng dé ché pham TNO6-1 dén ham heong Cac sdc té
quang hop trong la ca phé

Bang W1.22. Anh hwéng ciia nong dé ché pham dén ham heong cdc sdc to
quang hop trong 14 ca phé trung binh ca hai nam

Cac chi tiéu theo doi
Cong thtrc Diép luc a (mg/g Diép luc b Diép luc ts Carotenoit
14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi)
1 (BC) 1,498 0,922 2,428 0,83¢
CT2 1,53° 0,922 2,462 0,86°
CT3 1,77¢ 0,95° 2,78° 0,91¢
CT4 2,01f 1,03¢d 3,05¢ 1,108
CT5 1,97° 1,04¢ 3,01¢ 1,07¢
CT6 1,60° 1,01° 2.,66° 0,89¢

Ghi chl: Cdc chi s6 mii khédc nhau thé hién sie khdc biét ¢6 ¥ nghia thong ké (P<0,05).

Anh huéng cta ndng d6 ché pham TN06-1 dén ham hugng cac sic t6
quang hop trong la ca phé trong ndm thi nghiém thtr nhat va nam thi nghiém
thtr hai duoc trinh bay trong phan phu luc (Bang 3-PL5 va Bang 4-PL5), két
qua anh huéng cta nong do6 ché pham TN06-1 dén ham hugng céc sic t6
quang hop trong 14 ca phé trung binh trong ca 2 nam thi nghiém duoc tom tat
trong bang 111.21.

Ham luong diép luc a nam trong khoang tir 1,49 dén 2,01 (mg/g 14 tuoi),

ham luong diép luc b nam trong khoang tir 0,92 dén 1,04 (mg/g 14 tuoi), ham
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lwong diép luc tong sd dd dao dong tir 2,42 dén 3,05 (mg/g 14 tuoi), ham
luong carotenoit dd dao dong tir 0,83 dén 1,10 (mg/g 14 twoi) khi st dung céc
cong thirc bén phan co ndng do ché pham khac nhau. Ham luong diép luc a,
diép luc tong, va carotenoit thé hién két qua cao nhat & L6 CT4. Lo CT4 va
CT5 khong co su khéac biét vé ham luong diép luc a, diép luc b, diép luc tong
va carotenoit. Anh hudng cua ndng d6 ché pham dén ham luong céc sic tb
quang hop trong 14 ca phé nam thir hai theo cong thirc L6 CT4 (ca phé dugc
phun phan boén 14 ¢ ndng d6 150 ppm) 1a duoc lya chon.

b. Anh huong cua néng do ché pham dén chiéu dai canh di triz, so
canh khé, toc do ra dot trong mita mwa va heong dot trén mgt canh

Bdng W11.23. Anh huéng ciia nong dé ché pham dén chiéu dai canh du trit, s6
canh kho, toc dé ra dot trong mua mwa va luwong dot trén mot canh trung binh

hai nam
Cac chi tiéu theo doi
Cong thirc Dai dai canh dy | Téc do ra d6t/6 | S6 dbt/canh | Canh khé/ plant
trlr (cm) thang(node) (node) (branch)

1 (BC) 34,942 5,122 7,612 12,33

CT2 36,42° 5,51° 8,16° 11,33¢

CT3 40,401 6,00° 8,30° 10,232

CT4 42,40f 6,20 8,534 9,972

CT5 41,61¢ 6,47¢ 8,97¢ 10,23P

CT6 37,63¢ 6,01° 8,27¢ 10,50P

Ghi chl: Cdc chi s6 mii khdc nhau thé hién si khdc biét ¢6 ¥ nghia thong ké (P<0,05).

Anh hudng ctia nong d6 ché pham TNO06-1 dén kha ning sinh truong
va phat trién clia cdy ca phé thé hién théng qua chiéu dai canh du trit, sé canh
kho, toc d6 ra dot trong mua mua va lugng ddt trén mot canh trong mdi nam
thi nghiém duoc trinh bay trong cic Bang 5 va Bang 6-PL5 cua phan phu luc,
két qua anh hudng cta ndng do ché pham TN06-1 dén kha ning sinh truéng
va phat trién ctia cdy ca phé trung binh trong ca 2 nim thi nghiém duoc tom
tat trong bang 111.22,

Két qua trung binh hai nim cho thiy ca phé dugc phun phan bon 13 &

noéng d6 150 ppm (CT4) va néng d6 200 ppm (CT5) duogc chon.
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111.5.2.3. Anh huéng cua nong dé ché pham TNO6-1 dén ndng sudt, ti 16
hat ca phé nhan.

a. Anh hirong cua nong do ché pham dén khoi luwong 100 qud tuwoi, ti 1¢
twoi/nhdn va ndng sudt ca phe.

Céac két qua vé anh hudng cia néng d6 ché pham TN06-1 dén khdi
lwong 100 qua tuoi, ti 18 twoi/nhin va ning suét ca phé duoc trinh bay tuong
g trong cac bang 7-PL5 (dbi voi nim thi nghiém tht nhat) va bang 8-PL5
(d6i v6i nam thi nghiém tha hai). Bang I11.23 bén duéi 14 két qua vé anh
huéng ctia ndong do ché pham dén khdi luong 100 qua tuoi, ti 1& twoi/nhan va
nang suit ca phé tinh trung binh trong ca 2 nim thi nghiém.

Bdng .24, Anh huéng ciia nong dé ché pham dén khéi eong 100 qua tuoi,
11 [¢ twoi/nhdn va nang sudt ca phé trung binh hai nam

Céc chi tiéu theo doi
Cong thirc Khéi lwong 100 | Khdi lugng hat Nang sut Ning ’suét nhan
hat twoi(g) tuoi/nhan) (tan/ha) (tan/ha)
1 (DBC) 115,512 4,27 11,192 2,622
CT2 123,92° 4,25° 11,56° 2,72°
CT3 125,94° 417° 11,81°¢ 2,83¢
CT4 133,63¢ 4,112 12 44¢ 3,02¢
CT5 133,69¢ 4,13 12.41¢ 3,00¢
CT6 127,97¢ 4,20° 12,419 2,89¢

Ghi chl: Cdc chi s6 mii khdc nhau thé hién sw khdc biét ¢6 ¥ nghia thong ké (P<0,05).

Khéi luong 100 hat twoi dao dong trong khoang tir 115,51 dén 133,69
(g), Khéi luong hat twoi/nhan dao dong trong khoang tir 4,11 dén 4,27 (hat
tuoi/nhan), Niang suat dao dong tir 11,19 dén 12,44 (tin/ha), Ning suat nhan
nam trong khoang 2,62 dén 3,02 (tdn/ha) khi sir dung céc cong thirc bon phan
c6 nong do ché pham khéc nhau. Trong d6, khéi lwong 100 hat tuoi dat nhiéu
nhat & L6 CT5. Ning suat va nang suit nhan cao nhit & L6 CT4. Khéi luong
hat twoi/nhan cao nhat & Lo CT1, theo sau 1a L6 CT2. L6 CT4 va CT5 khong
c¢6 su khac biét mang ¥ nghia thong ké & cdc ham muc tiéu nang suét, khoi
luong 100 hat tuoi va nang suét nhan, ngoai tru khoi luong hat tuoi. Theo cac

tiéu chuan danh gid & muc nay, L6 CT4 (ca phé duoc phun phan bén 14 &
129



ndéng d6 150 ppm) va CT5 (ca phé duoc phun phan bon 14 & ndong do 200
ppm) dugc chon.

Sir dung mé hinh thong ké bé mdat déap iing (Response Surface) doi véi
kiéu dit liéu lich sir (Historical Data) bang phan mém xir 1y thong ké va toi wu
héa Designe Expert 10.0.8 ¢ bdang I11.25 cho thdy, gid tri p ciia mé hinh ¢ 2
vu thi nghiém déu nhé hon 0,05, chirng t6 mé hinh ¢6 ¥ nghia va dir liéu ding
tin cay dé noi suy va 16i wu. Phan mém duwa ra gia tri 16i wu ciia no”‘ng do dich
phan bon 14 trén cay ca phé |1a 213 ppm, twong img gdn véi céng thire CT5
(200 ppm).

Bang 111.25. Bang phdn tich théng ké va gid tri nong do dich phdn bon 1d toi
wu trén cdy ca phé

Ham yéu to Gia tri toi wu
Nong do 213,64
(ppm)
. S X Giatrip
Hanlmgc cia tf! Phu’“fl & Frmh Std Dev SE Mean cia mo
tiéu dw doan ma hoa R
hinh
Khoi Lirong N
100 hat | 131.463 | TROTHTOTEA 5 amasp | 144125 | 0.0215
. 879 *A2
troi(g)
e - *
Khdi leong +4'ig 1%11 A2 .
hat 4.14454 TO1 * A% 0.00440959 | 0.00445282 |  0.0462
twoi/nhdn) -0.090 * Ad
Nang suat |15 44 | 111974066 *A | 0212095 | 0.124801 0.0064
(tan/ha)
Néng sudt +2.93+0.33 *A
nhan 3.00377 -0.18 * A2 0.0349433 | 0.025296 0.0296
(tan/ha) -0.20 * A3
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b. Anh hwong ciia nong dé ché pham dén ti 1é hat ca phé

Anh hwong cia nong dé ché pham TNO6-1 dén ti 1é hat ca phé trung
binh trong hai ndm thi nghiém dwoc tong hop trong bang II1.24, véi cdc két
qud twong g cia ndam thir nhdt va nam thir hai thi nghiém dwoc trinh bay

trong bang 9 va bang 10-PL5.

Bang 11.26. Anh huéng ciia nong dé ché phdam dén ti 1é hat ca phé trung binh

hai nam

Ty 1€ % ca phé nhan
CONG | 1ren sang S18 (dac biét), | Trén sing S16 (loai 1)
th’ g v A ’ A A 0 1A L~ 0

uc (>7.1mm) (>6,3mm) Tong s6 | Ty 1€ tang (%)

1 (PC) 4,212 27,632 31,84 -
CT2 4,54° 30,37° 34,90 9,63
CT3 5,12¢ 30,62° 35,75 12,27
CT4 8,71¢ 31,24¢ 39,94 25,46
CT5 8,78¢ 31,21¢ 39,98 25,57
CT6 7,584 31,049 38,62 21,29

Ghi chl: Cdc chi s6 mii khdc nhau thé hién si khdc biét ¢6 ¥ nghia thong ké (P<0,05).

Két qua cho thay, ti 1¢ hat ca phé xuat khdu nam thtr nhat c6 ty 1& trén
sang S18 dao dong trong khoang tir 4,21 dén 8,78 % (>7,1mm), ty 1& ca phé
trén sang S16 (loai 1) (>6,3mm) dao dong trong khoang tir 27,63 dén 31,24
%, ty 1& ting dao dong tir 9,63 dén 25,57 (%) khi sir dung cac cong thirc bon
phan c6 néng d6 ché pham khéac nhau. Trén sang S18 dat nhiéu nhat & Lo
CT5, trén sang S16 cao nhat & Lo CT4. Ty 1é ting cao nhat ¢ L6 CT5. L6
CT4 va CT5 khong co6 su khac biét mang y nghia thong ké & cac ham muc
tiéu ty 16 hat trén sang S18, S16 va ty 18 ting. Theo cac tiéu chudn danh gia &
muc nay, L6 CT4 (ca phé dugc phun phan bén 14 ¢ néng d6 150 ppm) va CT5
(ca phé duoc phun phan bén 14 & ndng d6 200 ppm) duoc chon.

Nhdén xét: Nong do ché pham TNOG6-1 dd anh hwong 1én ham hwong mot
s6 chdt, ham lwong cdc sdc t6 quang hop trong ld ca phé ndm thir nhat, nam

thit hai theo cong thire CT4 (ca phé dwoc phun phdn bon la ¢ nong dé 150
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ppm) la dwoe lra chon; cuong do quang hop, cuong dé thodt hoi nuée, nong
dé COy, va do mo khi khong trong |& ca phé nam thir nhdt va nam thir hai
theo céng thirc CT5 (ca phé dwgc phun phdn bén la & nong dé 200 ppm) la
dwgce lwa chon; chiéu dai canh dy trit, s6 canh khé, toc do ra dot trong mua
Mua va luwong dot trén mot canh nam thir nhdt va nam thir hai, L6 CT35 duwoc
chon va trung binh hai nam la L6 CT4 va CT5 duoc chon, khéi lwong 100
qua twoi, ti 16 teoi/nhdn va ning sudt ca phé ndam thir nhdt cao nhat 6 Lé CT4
va CT5, ngoai trir Khoi lwong hat twoi/ nhdn cao nhat & Lé 1A va tém lai Lo
CT4 va CT5 duwgc chon vao nam thir nhdt va nam thir hai. Ti 1é hat ca phé
xuat khdu ndm thir nhat va thir hai dwoc chon 13 L8 CT4 va CT5.

I11.5.3. Thi nghiém dang hep phan bon hiru co vi sinh TN06-2 dbi
véi cay ngo

111.5.3.1. Néing suat thyec thu

Bang W1.27. Anh hwéng ciia phéan hitu co vi sinh TNOG-2 dén yéu té cdu thanh
nang sudt va nang sudt ngo

N Khéi lwrong Khéi luong Nangsudt  Phan tram
Cong thuce Sl AL thuc tang nang
hat tuoi/bap (g) hat kho/bap (g) (ta/ha) sudt (%)

TN1: Vu Dong xudn, 1-4/2019, détpha cat, Dien Khanh, Khanh Hoa

1 (PC) 146,08° 124,80? 67,29°
CT2 150,80° 129,80° 71,42° 6,143
CT3 154,60¢ 133,60° 75,402 12,05
CT4 148,607 128,40° 70,67° 5,03°

TN2: Vu He thu, 4-8/2019, ddt pha cat, Dién Khanh, Khanh Hoa

1 (DC) 146,707 128,60% 69,79"
CT2 157,20° 136,60° 77,42° 10,93°
CT3 154,80 133,00° 76,16° 9,13¢
CT4 153,60° 132,40° 75,47° 8,13°

Ghi ch(: Cdc chi s6 mii khdc nhau thé hién sw khdc biét c6 y nghia thong ké (P<0,05).
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1. CT1: Céng thire doi ching: 100 % phdn héa hoc (240 kg N, 80 kg P20s, 120
kg K20/ha)

2. CT2: CT1 + 500 kg phdn hitu co vi sinh [HCVS]/ha
3. CT3: CT1 + 1000 kg phdn hitu co vi sinh [HCVS]/ha
4. CT4: CT1 + 1500 kg phan hiru co vi sinh [HCVS]/ha

Két qua thi nghiém khao nghiém cho thdy, ¢ cong thire CT3 st dung
nén 100 % phan hoéa hoc + 1000 kg phan hitu co vi sinh (HCVS) cho khdi
luong hat twoi va khéi luong hat kho trén mot bap déu cao hon so cong thirc
CT2 va CT4, tir d6 dan téi ning suat hat kho ciing cao hon. Phan trim ning
suat tang 1én 12,05 % so véi cong thirc dbi chimg.

Khi so sanh két qua thi nghiém khao nghiém ciia 2 vu trén cing dong
rudng, thi nang suat ciia vu sau cao hon vu truée, 75,4 va 76,16 ta/ha & cung
cong thirc CT3, nhu vay c6 thé thdy rang hiéu qua cta phan HCVS cham ¢
mua vu dau nhung kéo dai va cho hiéu qua ¢ vu sau.

Tiép tuc sir dung mé hinh thong ké bé mdt dap iing (Response Surface)
doi véi kiéu dir liéu lich sir (Historical Data) bang phan mém xir 1y thong ké
va toi uu héa Designe Expert 10.0.8 ¢ bdng II1.28 cho thdy, gid tri p ciia mé
hinh & 2 vu thi nghiém déu I6n hon 0,1, chitng t6 diF liéu trong thong ké chira
phit hop véi mé hinh. Phdan mém dwa ra gid tri toi wu ciia nong do dich phén
bon hitu co vi sinh trén cay ngé la 0,88 tan/ha va 1,41 tan/ha. Vi diF liéu chua
phit hop véi mé hinh thong ké, cdc ham muc tiéu khdc can dwoc xem xét dé cé
lya chon phu hop

Bang 11.28. Bdng phdn tich thong ké va gid tri ham liwong phdn bén hitu co
Vi sinh toi wu trén cdy ngo

TN1: Vi Péng xudn, 1-4/2019, dat pha cat, Dién Khanh, Khanh Hoa

Ham yéu té Gi4 tri t6i uvu

Ham luong phan
bén (tdn/ha) 0,88
‘ . Gia tri Phwong trinh std | sg | ©Gl@tip

Ham muc tiéu . ~ Loz Cua mo

: dw doan ma hoa Dev Mean hinh

Khéi liwong +151.83 -10.56 * A

hat twoi/bip (0) 153.481 1675 * A9 1.98563 | 1.55196 | 0.3174
Khoi lirong 132.546 | +131.25-9.10 * A | 1.74413 [ 1.36321 | 0.2768
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hat khd/bap (g) -15.94 * A2
Nang sudat thyc +73.16 -7.55 * A
(talha) 74.1836 1384 % A2 1.91407 | 1.49603 |  0.3319
TN2: Vi Heé thu, 4-8/2019, dat pha cat, Dién Khanh, Khanh Hoa
Ham yeéu to Gia tri toi wu
Ham lwong phan
bon (tén/ha) 14l
\ . Giatri Phwong trinh Std SE G[a tri P
Ham muc tiéu , ~ Loz cua mo
: dw doan ma hoa Dev Mean hinh
Khéi luron +156.73
bt foi b 9( ) 154.025 +2.75 * A 3.15286 | 2.56958 |  0.4040
' P9 658 * A2
Khéi liwong 13534
hat kho/dp (9) 132.6 +1.17 *A 3.26466 | 2.6607 | 0.5754
et ¥no/ap 19 484 * A2
Ndang sudt thuc 7731
ang suat thir 75.7518 +2.37 *A 211532 [ 1.72399 |  0.3616
(ta/ha) 468 * A2

111.5.3.2. Béi thu néng sudt So Véi déi ching
a. Két qud thi nghiém khdo nghiém dién hep phan HCVS TNO06-2 doi
Véi giong ngd F1 SSC557, Vu DBéng xudn, 1-4/2019
Cong thuc CT2 stir dung 100 % phan héa hoc + 500 kg phan HCVS cho
nang suit ting 4,13 ta/ha so v6i d6i chimg CT1 chi bén phan vé co.
Cong thitc CT3 str dung 100 % phan hoa hoc + 1000 kg phéan HCVS cho
nang suit ting cao nhat 1a 8,11 ta/ha so v&i d6i chimg CT1.
Cong thire CT4 stir dung 100 % phan hoa hoc + 1500 kg phan HCVS cho
nang suat ting 3,38 ta/ha so v&i d6i chung CT1.
Cong thitc CT4 va CT2 c6 nang suit trong duong, 3,38 va 4,13 ta/ha.
b. Két qua thi nghiém khao nghiém dién hep phan HCVS TN06-2 doi
véi giong ngd F1 SSC557, Vu Hé thu, 4-8/2019
Cong thirc CT2 st dung 100 % phan hoa hoc + 500 kg phédn HCVS cho
nang suét ting 7,63 ta/ha so voi dbi ching CT1 chi bon phan vo co.
Cong thire CT3 str dung 100 % phan hoa hoc + 1000 kg phan HCVS cho
nang suét tang 6,37 ta/ha so voi dbi chung CT1.
Cong thirc CT4 str dung 100 % phan hoa hoc + 1500 kg phéan HCVS cho

nang suit ting 5,68 ta/ha so v6i d6i chimg CT1.
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111.5.3.3. Nhén xét vé chdt hwong ndng sdn, chi tidu chat lwong dioc

phan tich

Bang W1.29. Anh hwéng ciia phéan hivu co vi sinh TN0G6-2 dén tinh hinh sinh
truong cua cdy ngo

Duong

Cong thirc %g;e‘(lc‘r':)o Chié&%é‘)i bap kiI(l(l:l n‘:))ép i‘;tl/f:f hat/skf;élng S& hat/bip
TN1: Vu Pong xudn, 1-4/2019, dat pha cat, Dién Khanh, Khanh Hoa
1 (PC) 198,10 19,372 4,75 12,65° 37,39 472,912
CT2 215,50° 20,31° 4,76° 12,76 37,83 482,872
CT3 220,40° 21,109 4912 13,03 38,00 494,992
CT4 212,50° 20,67° 4,82 12,76* 37,842 482,98
TN2: Vu He thu, 4-8/2019, dcftpha cat, Dién Khanh, Khanh Hoa
1 (PC) 201,607 20,232 4,80 12,66° 37,60 475,822
CT2 223,50° 21,31¢ 4,98 13,01°  38,21° 497,22°
CT3 221,40 21,11° 497°  1317°  38,15° 502,470
CT4 213,70° 20,62° 5,01° 12,80*  39,06° 499,95°

Ghi cht: C&c chi s6 mii khdc nhau thé hién sw khdc biét c6 y nghia thong ké (P<0,05).

Nhén xét: Cong thitc CT2 sir dung 100 % phan hoa hoc nén + 500 kg phan
hitu co vi sinh [HCVS]/ha va cong thice CT3 st dung 100 % phan hoa hoc
nén + 1000 kg phan hitu co vi sinh [HCVS]/ha déu cho cac chi tiéu chiéu
cao, chiéu dai va duong kinh bap cuia cay ngd co gia tri twong duong. Ngoai
ra, s6 hat trén hang hay sb hat trén bap ciing déu cao hon so v&i bap chi sir
dung 100 % phan hoa hoc, diéu nay cho thiy su dap tmg dinh dudng ctia phan
HCVS dbi véi cay ngo.
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111.5.3.4. Hiéu qud cuia phan HCVS va phan héa hoc dén tinh char dat

Bang W1.30. Anh hwéng ciia phdan HCVS va phdn héa hoc dén tinh chat dat
truoc va sau thi nghiém

2 £ P dé tiéu K trao d6i L1~
pH N tz)or/;‘()g 50 (mg P2Q5/100 (meq/;OO Chat((%u co
gr dat) gr dat)
Ban dau 4,55 0,16 18,80 0,548 3,46

TN1: Vu Bong xudn, 1-4/2019, dd'tpha cat, Dién Khanh, Khanh Hoa

CT1 4,57 0,18 20,35 0,535 3,442
CT2 4,78 0,21 24,56° 0,632° 4,25°
CT3 4,95 0,20 21,962 0,620P 4,08°
CT4 4,84 0,21 24,21° 0,667° 4,33

TN2: Vu He thu, 4-8/2019, dat pha cat, Dién Khanh, Khanh Hoa

CT1 4,79 0,16% 18,762 0,5122 3,472
CT2 4,81 0,23% 24,99¢ 0,661° 4,535
CT3 5,15 0,222 22.69P 0,634 4,28P
CT4 511 0,25P 24,68° 0,678° 4,71°

Ghi chl: Cdc chi s6 mii khéc nhau thé hién sie khdc biét ¢6 ¥ nghia thong ké (P<0,05).

Nhan xet:

O cac cong thire CT3 va CT4 ¢6 sir dung phan HCVS déu 1am ting pH
cia dat, do pH cua phéan hitu co cao hon cua dat, ngoai ra ham luong dam
trong dat cling ting theo cic cong thirc cd sir dung phan hitu co, dam 1a
nguyén t6 anh hudng quan trong dén cic qua trinh sinh truong, phat trién va
ning suit bap, nhu cau dam trong ciy thay ddi theo timg giai doan ting
truéng, cdy bap can nhiéu dam nhét & giai doan ting trudng tich cyc. Bén
canh d6, phan hitu co cung cdp dudng chat, 1am gia ting ham luong chat hiru
co trong dat, bon phan hiru co khong nhiing gép phan lam gia ting do6 phi cua

dat ma con anh huong dén do hitu dung cua lan trong dat. Chi tiéu vé chat
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hitu co ctia cac cong thirc CT3 va CT4 sir dung phan HCVS déu c6 gia tri cao
hon so véi cac cong thirc con lai.

111.5.3.5. Nhdn Xét Vé tinh hinh sinh truong, phéat trién, sau bénh, khd
nang chong chiu diéu kién bdt loi cua cay trong khdo nghiém

Phan bon HCVS thi nghiém theo m6 hinh khao nghiém TNO06-2 da anh
hudng toi sinh truong, phat trién cia cay ngd twong dbi rd rét: Cay ngd sinh
truong nhanh hon, phat trién manh hon, kha ning chdng chiu véi nhimg diéu
kién bat thuan cta thoi tiét kha hon, sau bénh it hon do cdy ngd khoe hon, két
qua tang nang suat da phan anh nhiing tic dung ctia phan bén.

Nhan xet:

Qua két qua thi nghiém theo mé hinh khdo nghiém cia phan bén HCVS
TNO6-2 déi véi cay ngd trén ving dat pha cat ¢ Dién Khdnh, Khanh Hoa theo
hai mua vu la He thu va Dong xuan, cdy ngo khi s dung phan HCVS co su
sinh trwdng va phdt trién cao hon so véi cdy ngé doi chieng khéng sir dung
phdn bon va cdy ngé chi sir dung phdan héa hoc. Cac chi tiéu vé chiéu cao
cdy, sé lwong hat trén bdp ciing nhir ndng sudt ciia c¢dy ngé khi sit dung phan
HCVS TN06-2 déu cao hon, dic biét trong dé cong thire CT3 (CT1 + 1000 kg
phan hitu co Vi sinh [HCVS]/ha) tao ra ning sudt cao nhdt.

Két qua thi nghiém khdo nghiém & hai vu miia cho thdy ndng sudt thu
dwoc & cd 2 mia déu cé gid tri twong dwong, nhw vdy chimg t6 dong phdn
bon HCVS TNO6-2 khéng nhitng ndng cao ndng sudt hat khé, kich thich sie
phdt trién ciia cdy ngé trong diéu kién bat loi ma con cdi thién dé phi cia dat.

Céng thirc bon phdn thich hop cho giong ngé FI1 SSC557 sau 2 dot
trong trén dat pha cat (huyén Dién Khanh — Khanh Hoa) 1a bon 1000 kg phan
HC-VS + (240 kg N — 80 kg P205 — 120 kg K20) cho 1 hecta.
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I11.5.4. Thi nghiém dang hep phan hitu co vi sinh TN06-2 ddi véi

cay ca phé.

111.5.4.1. Anh hwéng cua ham lIwong phan bon hitu co vi sinh TNO6-2

dén ham lwong mét sé chat trong 14 ca phé

Anh huéng cta luong phan bon hiru co vi sinh TN06-2 dén ham huong

mot sd chit trong 14 ca phé trong nim thtr nghiém thtr nhat va nim thir

nghiém thr hai 1an luot duoc tong hop trong bang 11 va bang 12-PL5 trong

phan phu luc, va s6 liéu thir nghiém trung binh cua ca 2 nam dugc thé hién

trong bang dudi day:

Bang \11.31. Anh hieong ciia lwong phén bon hitu co vi sinh TNOG-2 dén ham
hwong mot so chat trong ld ca phé trung binh 2 nam thw nghiém.

S | N9 | PO6 | K6 | Ca0 (%) | MgO (%) | Zn (ppm) | B (ppm)
CT1 2,99 0,12 1,73 1,36 0,29 17,26 27,13
CT2 3,01 0,13 1,76 1,47 0,30 20,63 28,91
CT3 3,19 0,14 2,12 2,00 0,37 32,00 41,30
CT4 3,10 0,14 2,03 1,65 0,34 25,50 34,16

111.5.4.2. Anh huong ciia lwong phan bon hitu co vi sinh TN0G-2 dén

qua trinh quang hop, sinh triong, phat trién cia cay ca phé

a. Anh hwong cia lwong phan bon hitu co vi sinh TNO6-2 dén ham

lirong CAC sdc té quang hop trong 1a ca phé

Bang 111.32. A7n’h hwong cua lwong phan bon hitu co vi sinh TN06-2 dén ham
lwong cac sac to quang hop trong la ca phé trung binh ca hai nam thiw

nghiém.
Cac chi tiéu theo doi
Cong thtic Diép luc a (mg/g Diép luc b Diép luc ts Carotenoit
la tuot) (mg/g 14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi)
CT1 1,34 0,83 2,18 0,75
CT2 1,38 0,83 2,21 0,77
CT3 1,81 0,93 2,75 0,99
CT4 1,59 0,86 2,50 0,82

Anh huéng cia luong phan bon hitu co vi sinh TN06-2 dén ham lugng

cac sac to quang hop trong 14 ca phé trung binh cta 2 niam thir nghiém da

dugc tom tat trong bang I11.29, trong khi d6 s6 liéu tuong tng cta thir nghiém
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nam tht nhat (Bang 13-PL5) va nam thir hai (Bang 14-PL5) dugc thé hién
trong phan phu lyc.

b. Anh hwong cua heong phan bon hitu co vi sinh TN06-2 dén cuong do
quang hop, cuong do thodt hoi niroc, ham heong Cac sdac té quang hop trong
la ca phé

Bang I11.30 bén dudi thé hién anh hudng cua luong phan bén hitu co vi
sinh TN06-2 dén cudng do quang hop, cudng do thoat hoi niroc, ham luong
cac sic t quang hop trong 14 ca phé trung binh hai nim thir nghiém, cac két
qua tuong Gmg ciia ting nam thir nghiém da duoc trinh bay tai phan phu luc
(Bang 15 va Bang 16-PL5).

Bang W1.33. Anh hwéng ciia lwong phén bén hitu co vi sinh TNOG6-2 dén

cwong do quang hop, cieong dg thodt hoi miroc, ham heong cdc sdc t6 quang
hop trong la ca phé trung binh hai nam thu nghiém.

Cac chi tiéu theo doi
Cong thite Cuéng d QH C“T“ﬁgNdQ Pomo KK | Nongdo CO;
2 2 2
(umol/m4/s) (mmol/m?/s) (mmol/me/s) (umol/m4/s)
CT1 12,27 0,92 1,03 307,35
CT2 14,08 1,08 1,04 311,40
CT3 17,99 1,23 1,22 327,00
CT4 15,53 1,10 1,12 316,50

C. Anh hwéng cia hieong phan bon hitu co vi sinh TNOG6-2 dén chiéu dai
canh du triz, sé canh khé, téc dé ra dot trong mua mua va luwong dot trén mot
canh.

Bang W1.34. Anh huéng cia liwong phdn bén hitu co vi sinh TN06-2 dén chiéu

dai canh du tri¥, s6 canh khé, téc @ ra dot trong mia mua va lwong dot trén
m¢t canh trung binh hai nam thu nghiém.

Céc chi tiéu theo doi
Cong thuc Dai dai canh du | Téc d6 ra d6t/6 | SO ddt/canh | Canh khé/ plant
trlr (cm) thang(node) (node) (branch)
CT1 31,45 4,61 6,85 11,10
CT2 32,78 4,96 7,34 10,20
CT3 38,16 5,58 7,68 8,97
CT4 36,36 5,40 7,47 9,21
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Cac két qua anh huong cta luong phan bon hitu co vi sinh TN06-2 dén
chiéu dai canh du trit, s6 canh kho, tdc do ra dot trong mua mua va lugng ddt
trén mot canh cia timg ndm thir nghiém duoc tong hop trong phu luc 5 (Bang
17-PL5 va Bang 18-PL5).

111.5.4.3. Anh huong cia lwong phan bon hitu co vi sinh TN0OG-2 dén
nang sudt, ti 1é hat ca phé nhan xudt khau

a. Anh hwong cua heong phan bon hitu co vi sinh TN06-2 dén khoi
lirong 100 qua tuwor, ti |é twoi/ nhén va ning sudt ca phé

Anh huéng cua luong phan bén hitu co vi sinh TN06-2 dén khoi luong
100 qua tuoi, ti 1¢ twoi/nhan va ning sudt ca phé trung binh hai nim thir
nghiém duoc tong hop trong bang I11.35 va cac bang 19, bang 20 trong phu

luc 5.

Bang W1.35. Anh hwéng ciia lwong phéin bon hitu co vi sinh TN06-2 dén khoi
luong 100 qua twoi, ti Ié twoi/nhdan va nang sudt ca phé trung binh hai nam

thuir nghiém.
Céc chi tiéu theo doi
Cong thirc Khéi lwong 100 | Khdi lugng hat Ning suat Nang ,suét nhan
hat twoi(g) twoi/ nhan) (T/ ha) (thn/ha)
CTl 127,06 4,70 12,31 2,88
CT2 136,31 4,68 12,72 2,99
CT3 146,99 4,52 13,68 3,32
CT4 138,53 4,59 12,99 3,11

Tiép tuc sir dung mé hinh théng ké bé mdt dap iing (Response Surface)
doi voi kiéu div liéu lich sir (Historical Data) bang phan mém xir 1y thong ké
va t6i wu héa Designe Expert 10.0.8 ¢ bang I11.36 cho thdy, gid tri p ciia mé
hinh thi nghiém déu I6n hon 0,1, chitng t6 dit liéu trong thong ké chuwa phi
hop voi mo hinh. Phan mém dwa ra gia tri 16i wu cia no”‘ng do dich phan bon
hitu co Vi sinh trén cdy ca phé la 1,89 tan/ha. Vi dit liéu chiea phit hop véi mé
hinh théng ké, cac ham muc tiéu khdc can dwoc xem xét dé cé lwa chon phu

hop
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Bang 11.36. Bdng phdn tich thong ké va gid tri ham lirong phan bon hitu co
vi sinh toi wu trén cdy ca phé

Ham yéu to Gi tri toi wu
Ham lwong
phan bon 1,89
(tan/ha)
Gia tri Phuwong trinh Giatrip
Ham muc tiéu . D, Std Dev SE Mean caa mo
: du doan ma hoa hinh
Khoi liong 100 +142.76 +6.76* A
gt o) 143838 | 00 X pn 4.59959 35116 | 0.3243
Khoi heong hat | c039 | 44.62-0074 *A | 0.0665958 | 0.0352250 |  0.2417
twoi/nhadn)
Ndng suat +13.27 +0.45 * A
(tinfha) 133436 | 00,k ps 0.491935 | 0.375572 | 0.4933
Nang suatnhan | o 19499 13084015 *A | 0165045 0.087301| 0.3011
(tan/ha)

b. Anh hwong cia lwong phan bon hitu co vi sinh TN06-2 dén ti 16 hat

ca phé xudt khdu

Bdng .37 Anh huéng cua lwong phdn bon hitu co vi sinh TN06-2 dén ti 1¢
hat ca phé xuat khau trung binh hai nam thir nghiém.

Ty 1€ % ca phé nhan
. , Trén sang S18 Trén sang S16
Cong thure (dic bigét), (loai 1g), Téng sb Ty 16 ting (%)
(>7,1mm) (>6,3mm)

CT1 4,63 30,39 35,02 :

CT? 4,99 33,41 38,39 10,59

CT3 9,58 34,36 43,93 28,01

CT4 5,63 33,68 39,33 13,50

111.5.4.4. Béi thu néng sudt so Véi doi ching

Bang 111.38. Néing sudt ca phé nhan.

Cong thuc Ning suat
Tan/ ha %
CT1 6,77 100,0
CT2 7,7 113,7
CT3 8,0 118,2
CT4 8,13 120,1
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Nang suét ca phé nhan & cc 16 bon phan hitu co vi sinh TN06-2 déu
tang hon so véi 16 d6i chimg chi bon phan hoéa hoc: 113,7% (CT2), 118,2%
(CT3), 120,1% (CT4).

Badng 11.39. Lurgng todn hiéu qua kinh té & cdc céng thire sir dung phdn hitu

co vi sinh TN06-2.

Dau tu (1000d/ha) Thu nhap (1000d/ha) Ta suat
N . Thang du lo1 nhugn
Congthie | ppsnben | Tang Ca phé Tang | (1000d/ha) (\\;;:Ilje
cost rate)
CT1 6.780 - 97.990 - 91.210 -
CT2 8.338 1.558 |  111.900 12.910 102.560 1.11
CT3 9.180 2400 | 112.840 14.850 103.520 1.12
CT4 10.280 3.500 | 113.290 15.300 110.110 1.21

(Tién i chua tinh tién thué nhan cong va cac chi phi phu khéac vi cac chi phi d6 &
cac 16 thi nghi¢ém la nhu nhau).

Két qua thu hoach cho thiy ning suat thu hoach & cac cong thirc thi

nghiém c6 sy khac nhau rat y nghia. Tinh toan so b hiéu qua kinh té & cac

cong thic dau tu phan bon khac nhau cho thdy bon hoan toan bang phan bon

hoa hoc cho hiéu qua kinh té thap, so tién 14i thap hon 13 bon bo sung phan
hitu co vi sinh TNO6-2.
111.5.4.5. Hiéu qua cua phan bon hizu co vi sinh TN06-2 dén tinh chat

Ciia ddt va kha nang khdng sdu bénh cia ca phé.

Tac dong ctia phan bén hitu co vi sinh TN06-2 dén tinh chat hoa hoc

cua dat trong ca phé voi ¢ dia ban thi nghiém.

Bdng WW.40. Tinh chat ciia ddt triedc Va sau thi nghiém.

cong | pHke | Chat | N P,Os dt K,Odt | Ca™ | Mg*
thir hitu co | (%) | (mg/100g) | (mg/100g) | (1 | (1dV
(%) 100g) | 100g)
Bandau | 45 392 |0,17 6,5 14,6 204 | 19
Sau thi nghiém
CT1 4.5 38 |0,16 6,0 14,8 2,4 1,7
CT2 4.7 40 |017 6,9 15,1 2,5 1,8
CT3 5 42 10,18 7,2 16,6 2,6 1,9
CT4 5 41 1018 7.1 15,6 2,6 1,9
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O cac cong thirc CT2, CT3 va CT4 co sir dung phan HCVS TN06-2
déu 1am tang pH cua dat, do pH cta phan hitu co cao hon cua dat, ngoai ra
ham luong dam trong dat ciing ting theo cac cong thic cd st dung phan hitu
co, dam 1a nguyén t6 anh hudéng quan trong dén cac qua trinh sinh trudng,
phat trién va ning suat cta cdy ca phé, nhu ciu dam trong cdy thay doi theo
ting giai doan ting trudng, cdy ca phé can nhiéu dam nhit & giai doan ting
truong tich cuc. Bén canh do6, phan hitu co cung cip dudng chét, 1am gia ting
ham luong chat hitu co trong dit, bon phan hitu co khong nhiing gbp phan
lam gia tang do phi ctia dat ma con anh huong dén do hitu dung cua lan trong
dat. Phan tich tinh chat hoa hoc cua dat trudc va sau 2 nam thi nghiém bon
phan hitu co vi sinh TN06-2 cho thay: cong thirc bon hoan toan phan héa hoc
ham luong dinh dudng trong dat khong nhitng khong dugc cai thién ma con
c6 chiéu hudng bi sut giam. Trong khi d6, cac cong thirc ¢ sir dung phan bon
hitu co vi sinh TN06-2 thi c4c chi tiéu duoc cai thién rd rét (ham luong chat
hitu co, N tong sb, P,0s dé tidu, K;O dé& tiéu déu ting 1én). Chiéu hudng
lwgng bon phan hitu co vi sinh TN06-2 cang cao thi cac chi tiéu hoa hoc cang
duoc cai thién. Tuy nhién véi lugng bon 3 tan phan hitu co vi sinh TN06-2
trén 1 ha thi cac chi tiéu hoa hoc khong cai thién hon nhiéu so véi khi bon
lugng phan 2 tan/ha. Vi vay chi nén bon phan hitu co vi sinh TN06-2 véi
luong 2 tan/ha 1a hop 1y, vira cai thién chat luong dat t6t ma van hiéu qua vé
mit kinh té.

Bang \W.4L. Tinh hinh sdu bénh hai cua cac cong thirc bon.

Cong thic Ti 1€ bénh (%)
Bénh gi sit Bénh do nim
CT1l 4,5 83,3
CT2 3,1 43,1
CT3 0 27,8
CT4 0 26,4

Theo bang tong két & trén cho thay cong thire d6i ching chi bén phan
hoa hoc xuat hién bénh gi sat cao chiém 4,5 % va bénh dém chéy 14 chiém
dén 83,3 %, cao hon nhiéu so c¢di cac cong thirc ¢c6 bon phan hiru co vi sinh
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TNO6-2. Bic biét ¢ cong thie CT3 va CT4 khong thiy xuét hién bénh gi sit.
Bénh do ndm giam dang ké, con 27,8 % va 26,4 % tuong tng voi cic cong
thire CT3 va CT4.

Nhan xet:

O cac cong thire CT3 va CT4 ¢6 sir dung phan HCVS déu 1am ting pH
cia dit, do pH cua phén hitu co cao hon cta dit, ngoai ra ham lugng dam
trong dat ciing ting theo cac cong thirc c6 sir dung phan hitu co, dam 1a
nguyén to anh huong quan trong dén cac qua trinh sinh trudng, phat trién va
ning suat bap, nhu cau dam trong cdy thay do6i theo timg giai doan ting
truong, cdy bap can nhiéu dam nhét & giai doan ting trudng tich cuc. Bén
canh d6, phan hitu co cung cap dudng chat, 1am gia ting ham luong chét hitu
co trong dat, bon phan hitu co khong nhitng gop phan 1am gia ting do phi cua
dat ma con anh hudng dén d6 hiru dung cta lan trong dat. Chi tiéu vé chit
hitu co ciia cac cong thirc CT3 va CT4 sir dung phan HCVS déu c6 gia tri cao
hon so vé1 cac cong thirc con lai.

Qua két qua thi nghiém theo mo hinh khao nghiém ciia phan bon HCVS
TNO06-2 ddi véi cay ca phé trén ving dat bazan thudc huyén EaKar, tinh Dak
Lak tir thang 5/2018 dén thang 12/2019, cay ca phé khi sir dung phan HCVS
c6 su sinh trudng va phat trién cao hon so véi cdy ca phé dbi chung chi sir
dung phan bon hoa hoc. Cac chi tiéu vé kha ning quang hop cua 14, chat
lurong, san lugng hat ca phé, kha nang khang sau bénh ciling nhu kha nang cai
tao chat luong dat khi st dung phan HCVS TNO06-2 déu cao hon, dic biét
trong d6 cong thirc CT3 vé6i lugng bon 2 tan phan hitu co vi sinh TN06-2 trén
1 ha tao ra nang suit cao nhat.

Cong thirc bon phan thich hop cho gidng ca phé véi (huyén EaKar, tinh
bak Lak) la bon 2000 kg phan HCVS + 300 kg phan Ure + 1000 kg phén lan
Vin Dién + 500 kg KCI/ ha.
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111.6. NOI DUNG 6. TRIEN KHAI MO HINH TRINH DIEN DANH GIA
HIEU QUA CAC SAN PHAM TREN MOI CAY TRONG VOI DIEN TICH
KHOANG 1 HA TAI PAK LAK

Muc tiéu cua Noi dung 6: 16 chite trién khai mé hinh trinh dién (dién
tich khodng 1 ha) dé danh gid hiéu qua ciia cic ché pham trén méi logi cdy
tr&ng.

I11.6.1. Trién khai mé hinh trinh dién phéan bén ddi véi ciy ngod

111.6.1.1. Anh hwong phan bon 14 TNO6-1 dén phat trién cay ngd ¢ md
hinh

a. Anh huéng cia phan bén dén sinh trong, phéat trien cay ngo.

Két qua nghién ciru anh huong ciia phan bon dén mot sé chi tiéu sinh
truong ciia cdy ngd duoc trinh bay trong bang I11.38 cho thiy: khong co su
chénh 1éch 16n vé chi tiéu chiéu cao cdy va chiéu cao dong bép gilta cong
thirc d6i chtmg va mo hinh sir dung phan bén 14 TN06-1.

Bang W1.42. Anh hwong cua phdan bén dén dic diém ndng sinh hoc cia cay
ngd NK7328 vy he thu 2019

Cong thirc Chiéu cao ciy (cm) Chiéu cao dong bap
(cm)
Pbi ching 179,5 78,7
M6 hinh 183,2 77,8

b. Anh hwong cia phdn bén dén tinh hinh sau, bénh hai ngd

Trong qua trinh thuc hién mo hinh, vuon cdy dugc cham séc, phong trur
sdu bénh thuong xuyén nén sau, bénh gay hai trén vuon cdy khong dang ké,
dong thoi co sy khac biét vé mirc do sau, bénh hai gitra mo hinh va doi
chtng. Ty 1& sdu duc than giy hai dao dong tir 6-8 %; bénh kho van dao dong

tir 8-10 %. Ngb ¢ 16 mo hinh c6 may sic 1a xanh ¢dam hon.
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Badng 11.43. Anh huéng cua phan bén dén sau, bénh hai trén cay ngd
NK7328 vu hé thu 2019

Cong thirc Sau duc than (%) Bénh khé vin (%)
Déi ching 8 10
M®6 hinh 6 8

T e e ——
| qum CUUVAUNG DUNG CONG NGHE NHA TRANG

[ T it |
o MO HINH TRINH DIEN

'PHAN BON LA TNO6-1 "
¥4 TRENCAYNGO [

Hinh 111.20. Khao sat dich bénh trén cay ngd 40 ngay tudi

c. Anh hwong cua phan bon dén cac yéu to cdu thanh néing sudt va
ndng sudt ngd

Dé can bang vé cac yéu td cau thanh ning suat, tao diéu kién cho giéng
phat huy dugc hét tiém ning ning suit thi bon phan can dbi va hop 1y rat
quan trong. Céc chi tiéu chiéu dai bap, duong kinh bap c6 xu hudng ting &
cong thirc md hinh so véi ddi ching; chiéu dai bap tang 1,8 cm, duong kinh
bép tang 0,3 cm.

Bang W1.44. Anh hwong cia phan bén dén chiéu dai va dwong kinh bep

Cong thirc Chiéu dai bip (cm) Pwong kinh bap (cm)
Pbi chimg 16,8 4,9
M® hinh 18,6 5,2
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Thuc hién mo6 hinh st dung phan bon 14 TNO6-1, két qua duoc trinh
bay tai bang 8 cho thay: ning suat ngd ting 1,9 tin/ha, tuong dwong ting 18,3
% so v&i ddi chung.

Két qua cho thay, sit dung phan bon 14 TN06-1 c6 tac dong tich cuc
dén cac yéu td cau thanh ning suat va ning suat ngo.

Bang 11.45. Anh hwéng cia phdn bén dén ndng sudt ngo

Cong thire Ning suit (tin/ha) % so v6i ddi ching
Pbi ching 10,4 100,0
M® hinh 12,3 118,3

d. Hiéu qua kinh té ciia mé hinh bon phan TN06-1 cho cay ngd
Tinh toan hiéu kinh té cac cong thirc phan bon cho ciy ngd cho thiy:
Cong thire md hinh c6 mirc 13i thu duoc 1a 25,98 triéu dong/ha; cong thirc dbi
chig ¢6 murc 1ai thu duge 1a 19,44 tri¢u déng/ha. Nhu vay, bon phan TN06-1
theo khuyén cdo & mo hinh 1am ting thém 6,54 triéu dong/ha, twong Ung ting
33,6 % loi nhuan so v6i dbi ching.
Bang 111.46. Hiéu quad kinh té ciza md hinh

Pon vi tinh: triéu déongl/ha

Chi phi Lai
cong|(_ . . .. | Chi 2 Thunhdp  Tri¢u % so voi dbi
thire |PhANDON |y s | Tong ddng/ha chimg
bor 1 g9 100 | 180 | 3744 | 1944 100,0
chiing
M6
hinp | 83 10,0 | 18,3 | 44,28 25,98 133,6
Ghi chii: Pon gid vt tw, cong va san pham:
+ Ure 10.000 d/kg
+ KCL: 10.000 d/kg
+ Lén Van Dién: 4.000 d/kg
+ Hitu co vi sinh: 4.200 d/kg
+ Gia ngo: 3.600d/kg
+ Phan bon 1a TNO6-1: 50.000 d/lit

+ Chi khac (gidng, cham s6c, BVTV,..):  10.000.000 d/ha/nim
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Nhan xét:

B6n phan bon 14 TN06-1 theo khuyén cao cia md hinh (MH) giup cai
thién cac yéu td cau thanh ning suat va niang suat ngd ciing nhu hiéu qua kinh
té, tang nang sudt 18,3 % so véi doi ching; loi nhuan ting 6,54 tri¢u
ddng/ha/vy, tuong duong ting 33,6 %.

111.6.1.2. Anh hwong phan bon hitu co vi sinh TN06-2 dén phat trién
cay ngbé ¢ mo hinh

a. Anh hwong ciia phdn bén dén sinh truong, phét trién cay ngo.

Két qua nghién ciru anh huong ciia phan bon dén mot sb chi tidu sinh
truong cia cdy ngd duoc trinh bay trong bang 111.43, cho thiy: Pdi ching 1
c6 su chénh 1éch vé chiéu cao cdy khé 16n d6i véi mau dbi ching 2 va mo
hinh sir dung phan bén hitu co vi sinh TN06-2. Tuy nhién giira mau ddi chtng
2 va md hinh str dung phan bon hitu co vi sinh TN06-2 khong c6 sy chénh
léch 16m vé chi tiéu chiéu cao cay va chiéu cao dong bap.

Bang W.47. Anh hwéng cia phan bén dén ddc diém néng sinh hoc cia cdy
ngd NK7328 vu he thu 2019

Cong thuc Chiéu cao cdy (cm) Chiéu cao dong bap (cm)
bC1 165,7 79,3
bC2 180,2 78,4
MH 180,4 78,3

Ghi chii: PC1= Poi chitng (chi bén phdn vé co); PC2 = Poi chitng 9 bon thém
phdn hitu co song danh); MH = M0 hinh (bén thém phdn hitu co vi sinh TNOG6 -2).

b. Anh hwong ciia phan bén dén tinh hinh sau, bénh hai ngd

Trong qua trinh thuc hién mo hinh, vuon cay dugc cham soc, phong trir
sau bénh thudng xuyén nén sau, bénh gay hai trén vuon cay khong dang ke.
Tuy nhién di véi mau ddi chimg 1 (khong str dung phan bon vi sinh) thi ty 16
sau duc than va bénh kho van ting kha cao so véi mau dbi chung 2 (sir dung
phan bon vi sinh S6ng Danh) va mau mé hinh (st dung phan bon vi sinh hiru
co TN06-2). Mtrc do sau, bénh hai gitra mo6 hinh va ddi ching 2 c6 su khac
biét khong déng ké. Ty 1¢ sau duc than gay hai dao dong tr 8-9%; bénh kho
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van dao dong tir 9-10%. Ngo & 16 mé hinh va ddi chimg 2 c6 may sic 14 xanh

dam hon.

Bang W1.48. Anh hwéng ciia phan bén dén sau, bénh hai trén cdy ngé

NK7328 vu he thu 2019
Cong thue Sau duc than (%) Bénh kho van (%)
bC1 13 17
bC2 8 10
MH 9 9

Ghi chii: DC1= Péi chitng (chi bén phan vé co); PC2 = Poi chitng bén thém phdn
hitu co SOng Gianh); MH = M@ hinh ( bon thém phdn hitu co vi sinh TNOG -2).

C. Anh hwong ciia phdn bén dén c&c yéu to cdu thanh ndng sudt Va
nang sudt ngo

Pé can bang vé cac yéu tb cau thanh ning suat, tao dicu kién cho giong
phat huy duoc hét tiém ning ning suat thi bon phan can ddi va hop ly rat
quan trong. Céc chi tiéu chiéu dai bap, duong kinh bap c6 xu hudng ting &
cong thitc mo hinh va mau doi chimg 2 so voi ddi chimg 1; chiéu dai bap
tang 1,7 - 1,9 cm, duong kinh bap ting 0,6 — 0,7 cm so véi mau dbi chimg 1
khong c6 bod xung phan bon hiru co vi sinh.

Bang W11.49. Anh hwéng ciia phédn bén dén chiéu dai va dwong kinh bdp

Cong thirc Chiéu dai bap (cm) Puong kinh bap (cm)
PC1 15,2 4,2
PC2 17,1 4,9
MH 16,9 5,0

Thuc hién mo6 hinh sit dung phan bon hitu co vi sinh TNOG-2, két qua
dugc trinh bay tai bang 111.46 cho thay: ning suat ngo ting 1,4 tan/ha, tuong
duong ting 16,5 % so v6i ddi chung 1 (khong sir dung phan bon vi sinh) va
ting cao hon mot chit so véi miu ddi chimg 2 (st dung phan bon hiru co vi
sinh Song Gianh).

Két qua cho thiy, st dung phan bén hitu co vi sinh TN06-2 néi riéng
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va phan hiru co vi sinh ndéi chung c6 tdc dong tich cuc dén cac yeu to6 cau

thanh ning suit va ning suat ngo.

Bang W11.50. Anh hwéng ciia phdn bén dén ndang sudt ngé

Cong thirc Ning sut (tAn/ha) % so voi ddi chung
bC1 9,1 100,0
DC2 10,5 115,3
MH 10,6 116,5

d. Hiéu qud kinh té ciza mé hinh bon phan TN06-2 cho cay ngd

Tinh toan hiéu kinh té cac cong thirc phan bon cho cay ngd cho théy:
Cong thirc mo hinh c6 murc 14i thu duoc 13 18,26 tridu dong/ha; cong thirc ddi
chimg 2 ¢6 muc 13i thu dugc 1a 17,9 triéu dong/ha; Cong thirc dbi chimg 1 ¢6
muc 1ai thu 16,86 triéu/ha. Nhu vay, bén phan hiru co vi sinh TNO06-2 theo
khuyén cdo & mo hinh lam ting thém 1,6 triéu dong/ha, tuong tng ting 8,6%
loi nhuén so véi ddi chimg 1 va ting hon mau dbi ching 2 13 0,36 triéu/ha.

Bdng WW.51. Hiéu qua kinh té ciia mé hinh

Don vi tinh: triéu a"o”‘ng/ha

Chi phi Lai
Cong thire phan bon| M | éng || tta | i
bCl1 5.9 10,0 15,9 32,76 16,86 100,0
bC2 9.9 10,0 19,9 37,8 17,9 106,2
MH 9.9 10,0 19,9 38,16 18,26 108,3
Ghi cha: Pon gid vt tir, cong va san pham:

+ Ure : 10.000 d/kg

+ KCL: 10.000 d/kg

+ Ldan Van Dién: 4.000 d/kg

+ Hitu co vi sinh S6ng Danh: 4.000 d/kg

+ Gia ngo: 3.600d/kg

+ Hitu co vi sinh TN06-2: 4.000 drkg

+ Chi khdc (giong, cham soc, BVTV,...):  10.000.000 d/ha/ndm

Nhan xét:
Bon phan bon hitu co vi sinh TN06-2 theo khuyén cdo ciia mé hinh
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(MH) giup cai thién cac yéu td ciu thanh ning sudt va ning suit ngd ciing
nhu hiéu qua kinh té tvong duong véi mau ddi chimg 2 (stt dung phan bon
httu co Song Gianh).

B6n phan bon hitu co vi sinh TN06-2 theo khuyén cdo ctia mé hinh
(MH) gitp cai thién cac yéu td cau thanh ning suat va ning suat ngd ciling
nhu hiéu qué kinh té, ting ning suit 16,5 % so voi ddi chtngl; lgi nhuén ting
1,4 triéu déng/ha/vy, trong duong ting 8,3 %.

I11.6.2. Trién khai mé hinh trinh dién phéan bén ddi véi ciy ca phé

111.6.2.1. Anh huwéng phan bon 14 TNO6-1 dén phat trién cay ca phé ¢
mo hinh

a. Anh hwéng ciia phdn bon dén sinh truong, phat trién cay ca phé.

Phan bon ¢6 vai trd quan trong quyét dinh dén sinh trudng, phét trién
cta cdy trong. Dbi v6i cdy ca phé, bon phan ddy da va can dbi khong chi lam
tang ning suat cao ma con ting sb lwong va chat luong canh du trit, dam bao
duy tri 6n dinh ning suit cho cic nim tiép theo.

Két qua quan tric cac chi tiéu sinh truéng cua cdy trong cac thang mua
mua cho thdy: do dai canh ting thém ¢ cong thirc md hinh (MH) 1a 34,0
cm/canh va sd luong dét ting thém 13 6,9 dbt/canh, mic ting ung 13 9.4%
chiéu dai canh va 14,4% s6 luong ddt/canh so voi d6i ching (PC). Nhu vay,
bon phan theo khuyén céo cia mé hinh ¢ tac dung thiuc day nhanh qua trinh
tang truong canh, dam bao duogc sb luong canh, ddt dy trit cho nién vu tiép

theo.
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== MU 6-1E
R PRREN CAY CA PHE

| Diw Oiém. Co M Gar, Tinh Ddk Lk v

Hinh 111.21. Phun phan bén 14 TNO6-1 cho mé hinh ca phé

Bang W1.52. Téing trucng chiéu dai canh va toc do ra dot ciia ca phé voéi 6
thang mua mwa (Thang 5 — Thang 10)

~ .. | Chiéudaicanh o v (o | TOC d0Tadot | Soveéi DC
Cong thue (cm) So véi BC (%) (dét) (%)
DC 31,1 100 6 100
MH 34 109,4 6.9 114.4

Ghi chii: DC= Doi chitng (Thwe hién ciia néng dan); MH = M6 hinh

b. Anh hwong cia phdn bén d@én tinh hinh sau, bénh hai ngd

Xoan 1a va rut dot 1a bénh ly xuét hién phé bién trén cac vuon ca phé
nhitng nim gan day. Thiéu hodc mat cAn dbi vé dinh dudng vi luong 13
nguyén nhan din dén hién tuong 14 bi xoan va rut dot. Bénh Iy nay gy anh
huong truc tiép dén qua trinh quang hop lam giam sinh trudng va ning suat
ca phé.

Két qua quan tric siu, bénh hai cho thiy c6 sy khac nhau vé ty 1& bénh
x0in 14, rut dot gitta cong thire mé hinh (MH) va d6i chimg (PC). Theo do:
Ty 1€ bénh xoan 14, rut dot & cong thirc md hinh (MH) 1a 4,0% va 5,0%, thép
hon so vé6i cong thirc ddi chung (BC). Nhu vy, bén can d6i phan bon 14
TNO6-1 theo khuyén céo cé tac dung lam giam ty 1é bénh xoan 14, rut dot do
trong cac san pham phan bon 14 TN06-1 da duoc tich hop, bd sung cac dinh

dudng khoang vi luong cho cay ca phé.
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Bang W11.53. Anh huéng ciia phdn bén dén sau, bénh hai trén cay ngd

NK7328 vu he thu 2019
Cong thirc Xoan 14 (%) Rui dot (%)
bC 6,0 7,0
MH 4,0 5,0

Ghi chii: PC= Poi chitng (Thue hién ciia ndng dan); MH = M@ hinh

C. Anh huéng ciia phdn bén dén ty 16 rung qua

C6 nhiéu nguyén nhan din dén rung qua & ciy ca phé, c6 thé do rung
qua sinh 1y, do mua bdo, do ché d6 tudi, do ché do dinh dudng. Trong do,
nguyén nhan cin ban nhit 1a do thiéu hodc mit cin bing cac dinh dudng
khoang can thiét cho cdy. Cac khoang chét can thiét cho cdy ca phé bao gdm
ca cac yéu t6 da luong (NPK) ciing nhu céc khoang trung vi luong (Ca, Mg,
S, Zn, B, Cu...). Mot khi cac yéu t6 ndy dugc cung cap diy du, cdn dbi sé lam

giam dang ké ty 1& rung qua ca phé.

Theo ddi ty 1& rung qua ca phé & cac cong thirc cho thdy: Cong thirc mo
hinh (MH) c6 ty 1é rung qua 23,7 trong khi d6 ty 1¢ rung qua ¢ cong thirc ddi
chtng 13 26,0 %. Nhu vay, bon phan TN06-1 theo khuyén cdo cia mo hinh
(MH) 1am giam 8,9 % sb qua rung so véi dbi ching (PC).

Bang W11.54. Anh huéng ciia phédn bén dén ty 1é rung qud ca phé 6 thang miia
mua ( Thang 5 — Thang 10)

Cong thuc Ti 1€ rung qua (%) % so voi1 BC (%)
bC 26,0 100
MH 23,7 91,1

Ghi chii: DC= Poi chitng (Thye hién cia néng dan); MH = M6 hinh

d. Anh hwong ciia phdn bén dén cac yéu té cau thanh ndng sudt

Theo ddi anh hudng cua cong thirc phan bon dén khéi lugng va thé tich
qua ca phé cho thdy: Bén phan bén 14 TN06-1 theo khuyén céo ciia mo hinh
(MH) c6 khéi luong va thé tich qua déu cao hon so véi ddi chimg, theo do
bon theo mo hinh c6 khdi lugng qua dat 100,2 g/100 qua; thé tich dat 99,6

cm3/100 qua, mirc ting twong tng so v4i dbi chimg 13 2,1 % va 2,4 %.
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Bang 11.55. Anh huéng ciia phdn bon dé:n kich thuoc va trong luwong 100 qua
ca phé voi tuoi

Cong thirc | Trong lugng 100 qua | Tang so véi PC | Thé tich 100 Tang so v6i BC
(9) (%) qua (cm3) (%)

bC 97,7 100 97,3 100

MH 100,2 102,1 99,6 102,4

Ghi chii: DC= Poi chirng (Thuc hién ciia néng dan); MH = M6 hinh

B6n phan TNO6-1theo khuyén c4o ctia mé hinh (MH) gitip cai thién
déng ké ty 1¢ tuoi/nhan. Theo d0, cong thirc bon theo mé hinh (MH) ¢o ty 1é
troi/nhan dat 4,40, thép hon 1,6% so vdi cong thire bon dbi chung.

Bang W1.56. Anh hwéng ciia phan bén dén ty 1é twoi/nhdn

Cong thire Ti 1€ twoi/nhén % so voi DC (%)
bC 4,47 100
MH 4,40 98,4

Ghi chii: PC= Poi chitng (Thuc hién ciia néng dan); MH = M6 hinh

Nhu vay, bon phan TN06-1 theo khuyén céo cia mé hinh cung cp can
dbi va day du cac khoang da, trung va vi luong can thiét giup cai thién cac
yéu t6 ciu thanh nang suat (khdi lwong qua, thé tich qua, ty 18 twoi/nhan), tao
co sO nang cao nang suét ca phé.

e. Anh hwong ciia phdn bén dén néing sudt ca phé

Bang W11.57. Anh hweng Ciia phédn bén dén ndng sudt ca phé twoi, nhan

Ning suat quéa twoi Ning suat nhan
Cong thirc ; So véi dbi ; So véi ddi
Tan/ha chime (%) Tan/ha chime (%)
bC 17,6 100 3,93 100
MH 19,2 109,1 4,36 111

Ghi chii: PC= Poi chitng (Thuc hién ciia néng dan); MH = M6 hinh

Str dung phan bon 14 TN06-1 cho ning sut ca phé c6 cai thién so voi
dbi chimg. Ning suét tuoi: Ning suat tuoi & cong thirc mé hinh (MH) dat
19,2 tan/ha, cao hon 9,1 % so vdi cong thirc dbi chting (PC). Ning suat nhan:
Nang suét nhan & cong thuc mo hinh (MH) dat 4,36 tan/ha, tang 11,0 % so
v6i cong thire ddi chimg (BC).
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f. Hiéu qud kinh té cia md hinh bon phan TN06-1cho cay ca phé
Tinh toan hiéu kinh té cac cong thirc phan bon cho cdy ca phé cho thay:
Cong thitc mo hinh c6 muc 1ai thu dugc 1a 71,9 triéu déng/ha; cong thirc doi
chtng c6 muc 13i thu duoc 1a 58,2 tridu déng/ha. Nhu vay, bon phan TN06-1
theo khuyén cao & mo hinh lam tang loi nhuén 13,7 triéu déng/ha, tuong ng
tang 23,5 % so voi dbi ching.
Bang 11.58. Hiéu qud kinh té ciia mé hinh

Pon vi tinh: triéu dong/ha

Chi phi Lai
Cong | T chi [ [Thunhdg gy % so voi déi
thire  Phan bon khac Tong ddng/ha chirng
bC 21,6 50 |716 | 129,8 58,2 100,0
MH 21,9 50 |719 | 14338 71,9 123,5
Ghi chl: Pon gid vit tw, cong va sian pham:
+ Ure : 10.000 d/kg
+ SA: 4.000 d/kg
+ Gia ca phé: 33.000 d/kg
+ Chi khdc (giong, cham s6c, BVTV,...): 50.000.000 d’ha/nam

Nhéan xét

Bon phan bon 14 TN06-1 theo khuyén cdo ctia mé hinh (MH) gitp thic
day tang trudng canh, cai thién cac yéu té cdu thanh ning suit, giam ti 16 rung
qua, nang suat tang 11,0 %, ting hiéu qua kinh té 23,5 %, tuong ung 13,7

triéu dong/ha.
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111.6.2.2. Anh hwong phan bon hitu co vi sinh TN0OG-2 dén phét trién
cay ca phé ¢ moé hinh

a. Anh hwong ciia phdn bén dén sinh trieong, phat trién cay ca phé.

Phéan bén c6 vai trd quan trong quyét dinh dén sinh truéng, phat trién
clia cdy trong. Dbi v6i cay ca phé, bon phan ddy du va can dbi khong chi 1am
ting ning suit cao ma con ting s lwong va chat luong canh dy trir, dam bao
duy tri 6n dinh ning suét cho cic niam tiép theo.

Két qua quan tric cac chi tiéu sinh truéng cua cy trong cac thang mua
mua cho thdy: do dai canh ting thém ¢ cong thirc md hinh (MH) 1a 33,6
cm/canh va s6 luong dt ting thém 1a 7,0 ddt/canh, mic ting Gmg 1a 7,4%
chiéu dai canh va 16,7% s lugng dot/canh so voi dbi chimg 1 (PC1). Trong
khi d6 mau doi chung 2 (PC2) d6 dai canh tang thém la 33,4 cm/canh va sb
luong @6t ting thém 1a 7,1 ddt/canh, mirc tang tmg 1 7,3% chiéu dai canh va
18,3% s6 luong ddt/canh so véi d6i chimg 1 (PC1) Nhu vay, bon phan theo
khuyén céo cta mé hinh c6 tac dung thiic day nhanh qua trinh ting trudng
canh, dam bao duoc sb lugng canh, ddt dy trir cho nién vu tiép theo.

Bang W11.59. Téing truéng chiéu dai canh va toc dg ra dot cia ca phé voi 6
thang mua mwa ( Thdng 5 — Thang 10)

Cong thic Chicu dai canh | Sovoi DC | Tocdoradot | Sovéi DC
(cm) (%) (dt) (%)
bC1 31,1 100 6 100
DC2 33,4 107,3 71 118,33
MH 33.6 107,4 7.0 116,7

Ghi chii: PC= Poi chitng (Thuc hién ciia néng dan); PC2 =Péi chitng 2 bén thém
phan hitu co song danh); MH = M6 hinh ( bon thém phdn hitu co vi sinh TNOG -2).

156



b. Anh hwéng cia phan bon dén tinh hinh sau, bénh hai ca phé

Xoan 14 va rut dot 1a bénh 1y xuit hién phd bién trén cac vuon ca phé
nhiing nim gan day. Thiéu hodc mat can d6i vé dinh dudng vi luong 1a
nguyén nhan dan dén hién twong 14 bi xodn va rut dot. Bénh 1y nay giy anh
huong truc tiép dén qua trinh quang hop lam giam sinh trudng va ning suit
ca phé.

Két qua quan tric siu, bénh hai cho théy 6 su khac nhau vé ty 1¢ bénh
xodn 14, rut dot gitra cong thirc mé hinh (MH) va dbi chimg 1 (PC1). Theo
do: Ty 1€ bénh xoan 14, rut dot & cdng thirc mo6 hinh (MH) 1a 4,2% va 5,3%,
thap hon so v6i cong thire ddi chimg 1 (BC1). So sanh két qua gitta cong thirc
mo hinh (MH) va mau d6i chimg 2 (BC2) déu cho két qua tuong duong nhau.
Theo d6 Ty 1& bénh xo4n 14, rut dot & cong thire dbi ching 2 (DC2) 1a 4,2%
va 5,0%, thap hon so véi cong thirc d6i chimg 1 (PC1). Nhu vay, bon can
dbi phan bon hiru co vi sinh TN06-2 va phan bén hitu co S6ng Gianh theo
khuyén cdo c¢o tac dung lam giam ty I¢ bénh xoan 14, rut dot do trong cac san
pham phéan bon duoc tich hop, bo sung cac dinh dudng khoang vi luong cho
cay ca phé.
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Bang 111.60. Anh huéng cua phan bon dén sau, bénh hai trén cay ca phé mua

vu 2019
Cong thurc Xoan 14 (%) Rui dot (%)
bC1l 6,0 7,0
bC2 4,2 5,0
MH 4,2 5,3

Ghi chii: PC= Péi chitng (Thuce hién ciia néng dan); PC2 =Poi chirng 2 bén thém
phdn hitu co song danh); MH = M6 hinh ( bon thém phdn hiru co Vi sinh TNO6 -2).

C. Anh huéng ciia phdn bén dén ty 16 rung qua

C6 nhiéu nguyén nhan din dén rung qua & cdy ca phé, c6 thé do rung
qua sinh 1y, do mua bao, do ché do tudi, do ché d6 dinh dudng. Trong do,
nguyén nhan cin ban nhat 1a do thiéu hodc mat cin bang cic dinh dudng
khoang can thiét cho cay. Cac khoang chét can thiét cho cdy ca phé bao gdm
ca cac yéu to da luong (NPK) ciing nhu céc khoang trung vi lugng (Ca, Mg,
S, Zn, B, Cu...). Mot khi cac yéu té ndy dugc cung cip day du, can doi s& 1am
giam dang ké ty 1& rung qua ca phé.

Theo ddi ty 1& rung qua ca phé & cac cong thirc cho thdy: Cong thirc mo
hinh (MH) c6 ty 1€ rung qua 22,1%, trong khi do ty 1€ rung qua & cong thirc
dbi chimg 1a 25,3%. Nhu vay, bon phan TN06-2 theo khuyén cdo cua md
hinh (MH) lam giam 12,6% sb quéa rung so v&i dbi chimg 1 (PC1). Trong d6
cong thic d6i chimg 2 (BC2) ciing cho két qua twong dwong véi cong thic
mod hinh ¢o ty 18 rung qua 22,4% lam giam 11,5% s qua rung so voi doi
ching 1 (BC1).

Bang W1.61. Anh huwéng Ciia phéan bén deén ty 1é rung qud ca phé 6 thang mia
mua ( Thang 5 — Thang 10)

Cong thire Ti 1€ rung qua (%) % so voi BC (%)
bC1 25,3 100
bC2 22,4 88,5
MH 22,1 87,4

Ghi chii: PC= Poi chitng (Thue hién ciia néng dan); PC2 =Péi chitng 2 bén thém
phan hitu co SOng Gianh); MH = M0 hinh ( bon thém phan hivu co vi sinh TNOG -

2).
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d. Anh hwong ciia phdn bén dén cac yéu té cau thanh ndang sudt

Theo dbi anh hudng cua cong thirc phan bon dén khéi lwong va thé tich
qua ca phé cho thdy: Bon phan bon 14 TN06-2 theo khuyén céo ctia mé hinh
(MH) c6 khéi luong va thé tich qua déu cao hon so voi d6i chung 1 va tuong
duong véi mau ddi chimg 2 , theo d6 bon theo mo hinh ¢6 khéi luong qua dat
104,3 - 104,5 g/100 qué; thé tich dat 99,6 - 100,1 cm¥100 qua, muc ting
tuong img so voi ddi ching 14 6,3 -6,5% va 3 - 3,5 %.

Bang \11.62. Anh hirong ciia phan bén dén kich thuéc va trong hrong 100 qud
ca phé voi twoi

Cong thic | Trong luong | Tangsovéi | Thétich 100 | Tang so voi
100 qua (g) bC (%) qué (cm®) DC (%)
bCl1 98,1 100 96,7 100
bC2 104,3 106,3 99,6 103
MH 104,5 106,5 100,1 103,5

Ghi chii: PC= Poi chitng (Thue hién ciia néng dan); PC2 =Péi chitng 2 bén thém

phan hitu co song danh); MH = M6 hinh ( bon thém phan Aiu co vi sinh TNOG -2).
B6n phan TN06-2 theo khuyén cdo ctia mé hinh (MH) gitp cai thién

dang ké ty 1é tuoi/nhan. Theo d6, cong thirc bon theo md hinh (MH) va cong

thire d6i chimg 2 c6 ty 1 tuoi/nhan dat 4,28 thip hon 2,5 % so voi cong thirc

bon dbi chung 1 (BC1).

Bang 11.63. Anh huéng Ciia phdn bén dén ty |é twoi/mhdn

Cong thirc Ti 1€ twoi/nhan % so voi PC (%)
bC1 4,39 100
bC2 4,28 97,5
MH 4,28 97,5

Ghi chii: DC= Poi chitng (Thue hién ciia ndng dan); PC2 =Péi ching 2 bon thém
phan hitu co SOng Gianh); MH = M6 hinh ( bén thém phdn hitu co vi sinh TNOG -
2).

Nhu vay, bon phan TN06-2 va Song Gianh theo khuyén cdo ctia mo
hinh cung cap can dbi va day du cac khoang da, trung va vi luong can thiét
gilp cai thién cac yéu t6 cAu thanh niang suat (khéi luong qua, thé tich qua, ty

1€ tuoi/nhan), tao co s& nang cao nang suat ca phé.
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e. Anh huéng ciia phdan bén dén nang sudt ca phé

Str dung phan bon hitu co vi sinh TN06-2 (MH) va phan boén hitu co
Séng Gianh (PC2) cho ning suat ca phé co cai thién so voi dbi ching 1
(bC1).

Ning suat tuoi: Nang sudt tuoi ¢ cong thitc md hinh (MH) dat 17,7
tAn/ha, cao hon 11,3 % so v&i cong thirc dbi chung 1 (BC1). Nang suit twoi &
cong thirc d6i chimg 2 (PC2) dat 17,6 tin/ha, cao hon 10,7 % so V&i cong
thire ddi chimg 1 (PC1).

Ning suat nhan: Nang suat nhan & cong thic mo hinh (MH) dat 4,14
tan/ha, ting 14,2% so vé&i cong thire ddi chimg 1 (PC1). Nang suit nhan &
cong thirc d6i chimg 2 (PC2) dat 4,11 tin/ha, ting 13,5 % so v4i cong thirc
dbi chung 1 (BC1).

Bang 11.64. Anh hweng ciia phdn bén dén ndng sudt ca phé tioi, nhan

Ning sut qua tuoi Ning sudt nhan
Cong thirc : So véi dbi s So véi dbi
Tan/ha ching (%) Tan/ha chimng (%)
bC1 15,9 100 3,62 100
bC2 17,6 110,7 4,11 113,5
MH 17,7 111,3 4,14 1142

Ghi chii: DC= Poi chitng (Thwc hién cia néng dan); DC2 =Péi chitng 2
bon thém phdn hiru co S6ng Gianh); MH = M6 hinh ( bon thém phdn hitu co vi sinh
TNO6 -2).

f. Hiéu qua kinh té cia md hinh bon phan TN06-2 cho cay ca phé

Tinh toan hiéu kinh té cac cong thtrc phan bon cho ciy ca phé cho thay:
Cong thirc mé hinh c6 muc i thu duge 13 55,2 triéu dong/ha; cong thic ddi
chtng 1 ¢6 muc 13i thu dugc 1a 47,9 triéu dong/ha. Nhu vay, bon phan TNO6-
2 theo khuyén cdo & mé hinh 1am ting loi nhuan 8,2 triéu dong/ha, twong tng
tang 17,1 % so voi d6i chimg 1. Cong thirc ddi ching 2 c6 mure 13i thu duoc
la 55,2 triéu dong/ha tang loi nhuan so v6i mau ddi chiung 7,3 triéu dong/ha,

tuong tng ting 15,2 % so voi ddi chimg 1.
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Bang 111.65. Hiéu quad kinh té ciza mé hinh
DPon vi tinh: triéu déng/ha

Chi phi Lai
A A % so véi
Cong thirc | Phan bén | Chi khéc | Téng | 1M Phap dg;g‘;a aéi
chiing
bCl1 21,6 50 71,6 119,5 47,9 100,0
bC2 30,4 50 80,4 135,6 55,2 115,2
MH 30,4 50 80,4 136,5 56,1 117,1
Ghi chii: Pon gid vt tw, cong va san pham:
+ Ure : 10.000 drkg
+ SA: 4.000 d/kg
+ Phén HCVS TNO06-2: 4.000 d/kg
+ Phéan HCVS S6ng Gianh: 4.000 d’kg
+ Gia ca phé: 33.000 d/kg
+ Chi khdc (giong, cham soc, BVTV,...): 50.000.000 d’ha/nam
Nhan xét:

Bon phan hitu co vi sinh TN06-2 cho két qua thtr nghiém twong duong
v6i bén phan hiru co vi sinh Séng Gianh giup thuc day tang truong canh, cai
thién cac yéu td cdu thanh ning suat, giam ti 1é rung qu4, ning sut ting, hiéu
qua kinh té tang.

Bon phan bon hitu co vi sinh TN06-2 theo khuyén céo cia mé hinh
(MH) giup thac day ting trudng canh, cai thién cac yéu td cdu thanh ning
suat, giam ti 18 rung qua, nang suat ting 14,2 %, ting hiéu qua kinh té 17,1 %,
tuong tng 8,2 triéu dong/ha.

111.7. NOI DUNG 7. THIET KE, LAP DAT PILOT CONG NGHE SAN
XUAT PHAN BON LA 300L/NGAY VA PHAN BON HUU CO VI SINH
TU RONG SUN

I11.7.1. Thiét ké, lip dit pilot

Tu cac két qué dat dugc cia NoOi dung 3 “Nghién ctru cong nghé san
xuét phan bén 14 giau oligocarrageenan tir dich chiét rong sun” va Noi dung 4

“Nghién ctru cong nghé san xuat phan hitu co vi sinh tir ba rong sau khi chiét
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phan bon 14”7, quy trinh cong nghé san xuit phan boén 14 TNO6-1, quy md
300L/ngay va phan bon hiru co vi sinh tir rong sun TN06-2, quy mo pilot
dugc thiét ké nhu sau:

I11.7.2. Lwa chon lip d:t thiét bi

111.7.2.1. Lira chon ldp dat thiét bi cdng nghé san xudt phan bén 14

Déi vai pilot san xuat phan bon 14 bao gom chu yéu cac thiét bi nhu
thiét bi siy kho rong dé dat téi do am 6n dinh; Thiét bi tién xur ly nguyén liéu
dé cat hoac xay dén kich c& ph hop; Thiét bi ndu chiét: kich thudc phl hop
dua trén cong suat du kién; Thiét bi loc ép: cd thé bang phuwong phép loc
mang hoic ly tdm. Trén co s& qui trinh san xuat phan bon 14 tir rong sun
Kappaphycus alvarezii (chuyén dé 7.1) ching t6i tién hanh lua chon va lap
dat mot sd thiét bi can thiét va phu hop véi qui mé pilot véi cong suat
300/ngay gém 6 cac thiét bj duge mo ta tai phu luc 7 ctia bao cao.

111.7.2.2. Lwa chon lap dat thiét bj cdng nghé san xudt phan hizu co vi
sinh

DPdi v6i san xuét phéan bon hiru co vi sinh hitu co, dua trén co s& qui
trinh san xuat da duoc béo c4o tai chuyén dé 7.1, nhém nghién ciru da tién
hanh lya chon va lép dat mot sb thiét bi can thiét va phu hop cho quy trinh
gom: Thiét bi 1én men sinh khdi VSV di phéan lap; Thiét bi tron VSV va gia
thé. Hé thong cac thiét bi dugc mo ta chi tiét tai phu luc 7 cua bao cdo.
M6 phéng thiét ké quy trinh céng nghé sdn xudt phan bon la TN06-1 va
phan hitu co vi sinh TN06-2
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AXxit ascorbic: 0,05 M
Oxy gia (H202 30 %): 1 %
Nhiét d6: 90 °C

Thoi gian: 1,5 gio

Hinh 111.23. Hinh mé phang thiét ké quy trinh cdng nghé sdan xudt phan bon 1a TN06-1
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Ba rong sun
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Hinh 111.24. Hinh mé phéng thiét ké quy trinh cdng nghé san xudt phan bon hitu co vi sinh TN0O6-2
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I11.7.3. Chay thir hé thong, phan tich cic chi tiéu ciia san phim va

hiéu chinh cac théng s6 cong nghé cho phit hop

111.7.3.1. Chay thi nghiém va phan tich cac chi tidu cia san pham

Sau khi 1ap dat thiét bi, tién hanh chay thir nghiém thuc té dé danh gia do

6n dinh cua hé thong dén chat lugng phan bon. Két qua phan tich thanh phan

phan bon sau 3 dot thir nghiém dugc trinh bay ¢ cac bang sau day.

Bang 111.66. Két qud phdn tich thanh phan phédn bén la TNO6-1 sau thir nghiém

dot 1
CVN 01- U
189'2(319/BNNPTNT Ket qua thir nghi¢m
STT Ténchi | Pon vi ]
tiéu tinh Mitc Gid tri Mitrc
Mtrc dang ky sai 1éch dat duoe sai I¢ch
(%) T (%)
1 pH 7 > 90 % 6,8 97,14
n P Z-
2 Oligo | % khoi 35 > 80 % 3 85,71
carrageenan | luong
0 As
3 N {‘1’1 1;1;;1 1.2 (<5) >90% | 1,22 | 101,67
0, LA
4 p ﬁr 1;?1;1 15 (<5) >90% | 142 | 94,67
0, LRhA:
5 K ﬁr 1;1;‘;1 4,0 (<5) >90 % 38 95,00
' 500
6 Cu ppm (>500va< > 83 % 512 102,40
1000
7 B ppm | 200 (<500) | >80% 186 93,00
500
8 Zn ppm (=500 va > 83 % 524 104,80
<1000
9 Nano bac ppm 50 >80 % 45 90,00

Chu thich: Miic sai léch so véi mirc dang ky vé chi tiéu chat lwong chinh (%) =
(Gia tri theo két qua thu nghiém tinh theo don vi tinh cua muc dang ky/Muc dang

ky) X 100%);
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Bang W1.67. Két qua phdn tich thanh phan phédn bén la TN06-1 sau thir nghiém

dot 2
QCVN 01- R
orr| Teénchi | Ponvi | 189:2019/BNNPTNT Ket qua thu nghi¢m
tieu tinh Mirc Mutrc Gid tri Murc
dang ky | sai léch (%) i sai 1éch (%)
1 pH 7 > 90 % 6,5 92,86
" o Z-
2 Oligo fokhoi 5 > 80 % 3,3 94,29
carrageenan | luong
0 As
3 N f’ khot | 4 5 <5y | >00% 1,18 98,33
uong
0 A
4 p % Khoi |9 5 ooy | > 900 15 100,00
lugng
0 As
5 K o KhOL g 5y | 5009 4,24 106,00
lugng
500
6 Cu ppm (=500 va >83% 486 97,20
< 1000
200 (< .
7 B ppm 500) >80 % 192 96,00
500
8 Zn ppm | (>500va| >83% 512 102,40
<1000
9 Nano bac ppm 50 >80 % 44 88,00

Cha thich: Mikc sai léch so véi mirc dang ky vé chi tiéu chat lwong chinh (%) =
(Gia tri theo két qua thu nghiém tinh theo don vi tinh cua mirc dang ky/Mirc dang
ky) x 100%);

Bang 111.68. Két qua phan tich thanh phdn phén bén la TNO6-1 sau thir nghiém

dot 3
CVN 01- o
189'2(819/BNNPTNT Ket qua thir nghi¢m
Tén chi i ]
STT A Pon vi tinh ; p
tieu : Mitc ding Mirc Murc
Ky sai léch Gia tri sai léch
Y (%) (%)
1 oH 7 >90 % 7 100,00
. o z:
2 Oligo /o Khoi 35 >80 % 33 94,29
carrageenan |  luong
0 As
3 N ﬁr Eﬁg 12(<5) | >90% 1.2 100,00
IYRENS
4 p fl’r Eﬁfg" 15(<5) | >90% | 138 | 9200
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CVN 01- £ . o n
189'2(819/BNNPTNT Ket qua thw nghiem
Tén chi .o ]
STT I Pon vi tinh ; ;
tieu Mitc ding Mitrc Mirc
Ko sai léch Gia tri sai léch
d (%) (%)
) A-
5 K f“ khoi 1 4 0(<5) | 290% | 394 | 9850
uong
500
6 Cu ppm (>500va | >83% 496 99,20
<1000
200 (< .
7 B ppm 500) >80 % 192 96,00
500
8 Zn ppm (> 500 va > 83 % 509 101,80
< 1000
9 Nano bac ppm 50 >80 % 50 100,00

Chu thich: Miic sai léch so véi mirc dang ky vé chi tiéu chat liwong chinh (%) =
(Gia tri theo két qua thu nghiém tinh theo don vi tinh cua mirc dang ky/Murc dang
ky) x 100%);

Bang W11.69. Két qua phdn tich thanh phan phdn bén hitu co vi sinh TNO6-2
sau thir nghiém dot 1

QCVN 01- e a v en
| Ponvi| 189:2019/BNNPTNT | Ketqua thirnghi¢m
STT | Ténchitiéu tinh :
Mitrc Mic Gié tri Mitc
dang ky | sai léch (%) " | sailéch (%)
1 | H@uco % 30 (>20) >93 % 28,5 95,00
2 | Doam % 30(<30) | <105% 25 83,33
Mat do wvi
sinh vat hiru
ich
Azotobacter 107 0
3 1904EK02 VA CFUlg & 1x109) >10% 8520000 85,20
Bacillus
mucilaginous
B1904EK?20
4 | N; P20s; K20 % 2(=2) >90 % 2,12 106,00
5 Ca % 1(>1)) >80 % 1,12 112,00
6 Mg % 1(>1)) >80 % 1,04 104,00

Chu thich: Mitc sai léch so véi mirc dang ky vé chi tiéu chat lwong chinh (%) =
(Gid tri theo ket qua thwr nghiém tinh theo don vi tinh cua micc dang ky/Mirc dang
ky) x 100%);
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Bang W1.70. Két qua phdn tich thanh phan phdn bon hitu co vi sinh TNO6-2
sau thur nghiém dot 2

QCVN 01- Két qua thir
189:2019/BNNPTNT nghiém
STT | Tén chi tiéu Dt‘;';‘h“ Mt Miic
M“‘;(ga“g sailéch | Giatr | sailéch
(%) (%)
1 | Hituco % 30(>20) | >93% 29,4 98,00
2 | DPoam % 30 (<£30) | <105 % 27 90,00
Mat do  vi
sinh vat hitu
ich 107
Azotobacter 0
3 | Jo0aEKG2 va| CFU/g & 1x10%) >10% | 7240000 | 72,40
Bacillus
mucilaginous
B1904EK 20
4 | N; P.0s; K20 % 2(>2) >90 % 2,04 102,00
5 Ca % 1(=1) >80 % 1 100,00
6 Mg % 1(>1) >80 % 1 100,00

Cha thich: Mikc sai léch so véi mirc dang ky vé chi tiéu chat lwong chinh (%) =
(Gid tri theo két qua thir nghiém tinh theo don vi tinh ciia mirc dang ky/Mirc ding
ky) x 100%;

Bang .71, Két qua phén tich thanh phan phdn bén hitu co vi sinh TN0G6-2
sau thir nghiém dot 3

QCVN 01- Két qua thir
bonvi | 189:2019/BNNPTNT nghiém
STT | Ténchitiéu L ; p
tinh Mirc ding Mirc Murc
ky sai léch Gia tr1 sai léch
(%) (%)
1 | Hituco % 30(>20) | >93% 29,6 98,67
2 | Doam % 30(<30) | <105% 28 93,33
Mat do wvi
sinh vat hiru
ich
,
3 /i\;gzoé’zgtgrva CFUlg | . o 0 | 210% | 8640000 | 8640
Bacillus
mucilaginous
B1904EK20
4 | N; P20s; K20 % 2(=2) >90 % 2 100,00
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QCVN 01- Két qua thir
Don vi 189:2019/BNNPTNT nghiém
STT | Tén chi tiéu ot ; ;
tinh Muc dang Mu:c o Muc
ky sai léch Gia tri sai l1éch
(%) (%)
5 Ca % 1(=1)) >80 % 1,02 102,00
6 Mg % 1(=1)) >80 % 0,94 94,00

Cha thich: Mikc sai léch so voi mitc dang ky vé chi tiéu chat lwong chinh (%) =
(Gia tri theo két qua thw nghiém tinh theo don vi tinh cua murc dang ky/Murc dang
ky) x 100%);

Nhan xét:

Két qua chay thir nghiém quy trinh san xuat phan bén 14 TN06-1 va
phan hiru co vi sinh TN06-2 cho thdy: ¢ ca 3 dot thir nghiém, thanh phan
phéan bén 14 va phan hitu co vi sinh ¢ cac chi tiéu ding ky déu dat theo Quy
chuan ky thuat quéc gia vé chit luwong phan béon QCVN 0l-
189:2019/BNNPTNT. Phan trim cac mic sai 1éch so voi gia tri dang ky déu
nam trong khoang cho phép theo Quy chuén.

111.7.3.2. Hoan thién cac thdng sé cong nghé sdn xudt phan bon

a. Cong nghé san xudt phan bon 1a TN06-1

Bang 111.72. Cac théng s6 hoan thién ciia cong nghé san xudt phdan bon la

TNO6-1
STT Quaé trinh Nguyén lidu, hoa chat, diéu kién
Chuan bi rong sun : .
1 | Kappaphycus alvarezii Chon lya ding lo;t;vlg)rré%i?un Kappaphycus
(Doty) Doty
2 | Xirly rong sun Ngam nudc, khuay tron loai tap, say kho 60 °C
3 | Xay rong sun thanh bot Bot rong c6 kich thude 1-2 mm

Ti I¢ rong:nude=1:18

4 | Thiy phanbang enzyme |\ i v me: 10U/g, 50 0C. Thoi gian: 5 gio

Ti 1€ rong:nude=1:18

5 | Thuy phan bang axit Axit ascorbic: 0,05 M,
H>02 30 %: 1 %, thoi gian: 1,5 gio, 90 OC
g | Trung hoa vé pH=7, loc lay KOH: 10 %
dich
Axit amin: 40 g/L
. Phéi tron phu gia vi luong | Kali humat: 40 g/L

va chit 6n dinh Canxi photphat: 2 g/L
CuClI2.2H20: 0,56 g/L
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FeSO4.7H20: 0,062 g/L
ZnS04.7H20: 0,46 g/L
H3BO3: 0,343 g/L
H2MoO4: 0,007 g/L
MnSO4.H20: 0,025 g/L
Nano bac: 50 ppm

Pong chai thanh pham
dung dich goc phan boén Ia.

Theo qui trinh

b. Céng nghé san xudt phan bon hitu co vi sinh TNO6-2

Bdng 11.73. Cdc théng sé hoan thién cua cOng nghé san xudt phdan bén hitu
co vi sinh TN06-2

STT Quié trinh Nguyén liéu, hoa chit, diéu kién
1 Phoi tron, dao déu lan 1, | Thanh phan sau phoi tron phai dong déu va
bao gom cac nguyén liéu: tron lan, 36 am dat 30 %.
Ba rong sun Kappaphycus | . -
= . | Barong dugc xu 1y:
g |alvarezii (Doty) Doty Ur|,\y.o 56 105 0C
quy trinh san xuat phan bon Thot eian: 60 phit
la: 74 % khdi lirong glan- dup
C L Than bun c6: d6 am 28 30%, humic 3-5 %,
b ('}/{')“kr;]:l%;’g (than bin): 20 | o "o 20-22%, pH 3-5, N: 0,5: P205: 0,2:
ong K20:0,3
Ca: 1.0 % khoi luong
¢ | Mg: 0.5 % khoi luong
NPK: 2 % khoi luwong
Lén men tang sinh khoi vi khuan Azotobacter
Thu nhdn va bé sung 1.17 x 1904EK02:
. ol Nguon carbon: Glucose 2 %
1010 (CFU/qg) sinh khoi vi X g . KX
2 . Nguon Nito: Dich chiét nam men 0.5 %
d | khuan Azotobactqr . oH: 75
LIGIEK02 V30 thanh PRAN T Nhigt dg nuoi cdy: 30 oC
phot tron. - Thoi gian nudi cdy: 72 gio
. Toc do lac: 150 rpm
Lén men ting sinh khoi vi khuan Bacillus
Thu nhan va bé sung 1.17 x mucnaganl‘AJs B1904EK?20:
. oo | e Nguon carbon: Sucrose 1 %
1010 (CFU/qg) sinh khoi vi X g
2 . . Nguon Nito: pepton 0.5 %
e | khuan Bacillus . oH: 7
PRANPRGTEEON 1o Thoi gian nuoi cly: 72 gio
. Toc dg lac: 150 rpm
f | Twéi nueéc d6 am dat 30 %
, \ . Tam bat t6i mau
2 | U, phu bat 15-20 ngay Nhiét 4o sau 0 tir 60 — 70 0C
3 Phoi tron, Thanh phan sau phoi tron phai dong déu va

dao déu lan 2

tron 1an, d6 Am dat 30 %.
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Tam bat t61 mau

4 | U, phi bat 15-20 ngay Nhiét d6 sau it tir 60 — 70 0C

5 | Dong goi thanh pham Theo quy trinh

Nhan xét:

Két qua phan tich thanh phan phan bon sau giai doan chay thir hé thong
cho thdy, cac chi tiéu giita cac dot thir nghiém khac nhau khong c6 su chénh
1éch nhiéu, vi vay cac thong sd hoan thién trong mdi qué trinh sau giai doan
thir nghiém cua quy trinh van duoc giit nguyén so voi thiét ké ban dau. Quy
trinh céng nghé hoan thién san xuat phan bén 14 TN06-1 va phan hiru co vi
sinh TN06-2 vén gitr nguyén thiét ké va thuc hién theo ndi dung I11.7.1.

I11.7.4. Xay dwng tiéu chuan co sé san pham

Duya vao cac két qua nghién cau, thar nghiém ciing nhu trién khai mo
hinh trén dong rudng, dé tai di xay dung cac tiéu chuan co so dé xay dung
thanh phan va yéu cau chat luong can dat cia hai loai san phim phéan bon:
phan bon 1&4 TNO6-1 va phan bon hitu co vi sinh TN06-2. B tiéu chuan co so

ctia hai san pham phéan bon nay dugc trinh bay tai Phuy lyc.
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CHUONG IV. KET LUAN VA KIEN NGHI
IV.1. KET LUAN

1. P4 nghién ctu va hoan thién quy trinh nudi tréng rong sun
Kappaphycus alvarezii dat nang suét, chat lugng cao phuc vu san xuat phan
bon. M6 hinh nubi trong gian cang trén ddy phu hop véi cac dia hinh ving
nudc can va mo hinh gian phao néi phu hop véi ving nuée sdu dd duoc
chuyén giao va tdp huin cho cac hd nong dan tai cac tinh duyén hai Nam
Trung Bo, ning suat dat khoang 10 tin rong khd/nam d6i voi mdi loai mé
hinh; dam bao muc tiéu phat trién bén vitng ngudn nguyén liéu dap tng cho
nhu cau san xuat phan bon;

2. Dd xay dung duoc bod suu tap vi sinh vat ¢ kha ning ¢ dinh dam va
phan giai phét pho phan lap tai ving dit ban dia bao gom 09 chung
Azotobacter spp va 33 chung Bacillus mucilaginosus.

3. Pi diéu ché duoc phan bon 14 giau oligocarrageenan TN06-1 quy md
300L/ngay; da xay dung tiéu chuan co s cho san pham va danh gia hiéu qua
ctia ché pham d6i v6i cAy ngd va cdy ca phé thong qua cac khao nghiém dién
hep va trién khai trén md hinh 1 hecta tai TAy Nguyén;

4. Da sir dung bi rong sun sau chiét phan bon 14, két hop véi vi sinh vat
ban dia dé diéu ché phan hiru co vi sinh TN06-2, quy md pilot; da xdy dung
tiéu chudn co s& cho san pham va danh gia hiéu qua ctia ché pham trén cac
loai cdy trong (ngd va ca phé) qua cac khao nghiém dién hep va trién khai
trén mo hinh 1 hecta tai Tay Nguyén;

5. 02 quy trinh san xuét, bao gdm: 01 quy trinh san xuét ché pham phan
bon 14 giau oligocarrageenan TNO06-1, quy m6 300L/ngay; 01 quy trinh san
xudt phan hiru co vi sinh tir bd rong sun sau chiét phan bon 14, két hop véi vi
sinh vat ban dia TN06-2, quy md pilot da dugc hoan thanh,;

6. 03 quy trinh st dung ché pham, bao gom: 01 quy trinh sir dung phan
bon 14 TNO6-1 cho cay ngd; 01 quy trinh sir dung ché phim phéan bon 14
TNO6-1 cho cay ca phé; 01 quy trinh st dung ché pham phan hitu co vi sinh
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TNO6-2 cho ca hai loai cay ngd va ca phé da dugc hoan thanh; Cac quy trinh
stt dung cho thdy ning suét cdy trong ting, kha ning chéng chiu sdu bénh
duogc cai thién r0 rét va mang lai hi€u qua kinh té cho nguoi dan. Cu thé:

= Phan bon 14 TNO6-1 1am ting ning suat thu hoach hat ngo 1én 18,3 %,
loi nhuan ting 33,6 %, tuong duong 6,54 triéu déng/ha.

= Phan bon 14 TNO6-1 1am ting ning suat thu hoach hat ca phé nhan Ién
11 %, loi nhuan ting 23,5 %, twong dwong 13,7 triéu déng/ha.

= Phan bon hitu co vi sinh TN06-2 lam ting ning suit thu hoach hat ngd
Ién 16,53 %, loi nhuan ting 8,3 %, tuong dwong 1,4 triéu dong/ha.

= Phén bon hitu co vi sinh TN06-2 lam ting ning suat thu hoach hat ca
phé nhan 1én 14,2 %, loi nhuan tang 17,1 %, twong duong 8,2 triéu déng/ha.
IV.2. KIEN NGHI

Mot hé théng cong nghé khép kin, khong chat thai, 02 quy trinh cong
nghé diéu ché 02 loai ché pham phan bon TN06-1 va TN06-2 tir rong sun da
duogc hoan thién. Toan bd quy trinh cong nghé tir quy hoach, dinh hudng nudi
trong rong sun tao ngudn nguyén liéu; Thu hoach va chiét xuat, thay phan
carrageenan diéu ché phan bon 4 gidu oligocarrageenan; B4 rong sau diéu
ché phan bon 14 duoc tiép tuc phdi tron cing Vi sinh vat ban dia dé diéu ché
phan hiru co vi sinh déu dugc nhom nghién cru nidm virng va 1am chi. Vi
vay can tiép tuc nghién ciu céc chinh sach phéat trién bén virng nguodn
nguyén liéu, tao chudi cung ung viéc 1am cho nguoi lao dong tai ving Nam
Trung Bo dong thoi hd tro phat trién cac san pham dat duoc cia dé tai.

Véi loi thé san pham hiéu qua, dic biét kha ning tac dung nhanh cua
phan bon 14 TNO6-1 trén cdy trong, gid thanh hop 1y (khoang 10.000 dong/L
ché pham dam dic, pha loang 300 1an khi sir dung), san pham chic chin co
nhu cau sir dung cao ddi voi nhiéu loai cay tréng khac nhau, dac biét Ia hoa
mau. Vi vdy, cac ché pham dat dugc cia dé tai can xtc tién thwong mai hoa,
g6p phan 6n dinh san xuat cho cdy trong tai cac tinh Tay Nguyén ndi riéng va
cac dia phuong theo hudng bén virng, khang dinh gia tri va chat luwgng
ndng san. Trén co so d6, kién nghi phdi hop ciing Trung tdm nghién ctu Dat,
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phan bon va méi truong Tay Nguyén (Vién Tho nhudng Nong hoa) thiét 1ap
trung tdm san xuat cac dang phan bon TNO06-1 va TNO06-2 tai Bak Lik véi
muc tiéu phét trién bén vig nén ndng nghiép thong minh tai vung kinh té

Tay Nguyén.
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PHU LUC 1. NGUON NGUYEN LIEU RONG SUN

Hién trang, danh gia tiém niing nghé nudi trong rong sun & cac tinh Pha Yén,
Khanh Hoa, Ninh Thuin va dinh hwéng phat trién bén virng nguon sinh khoi
rong sun san xuat phan bén.

Ddnh gid chung vé hién trang nuéi trong rong sun tai cdc tinh Phii Yén, Khdnh
Hoa va Ninh Thudgn

Bang 1-PL1. Bién dong tong dién tich trong, s6 ho tham gia va san luong rong sun
tai cac tinh Phu Yén, Khanh Hoa va Ninh Thuan.

Nim 2006 ® | 2014 @ | 2015 | 2016 | 2017 | 2018
Dién tich trdng (ha) | 1026 560 | 465 | 408 399 205
Sé ho tham gia (hd) | 1456 671 | 421 | 365 350 257
San lwgng (tin kho) | 2000 | 1200 | 995 | 895 555 480

Ghi cha: (1) Huynh Quang Nang va cs, 2007.

(2) Pao Duy Thu va cs, 2014; S6 liéu diéu tra nam 2018.

Ddnh gid tiém nding nudi trong va dinh hwéng phdt trién bén vieng nguon sinh
khoi rong sun tai cdc tinh Pha Yén, Khanh Hoa va Ninh Thudn

Kha nang mé rong vung trong:

Tinh Pha Yén: Ven bién Ph Yén vung c6 thé nudi trong rong sun chu yéu
o huyén Song Cau.

a. Vung bai ngang va cdc viing ven bién

- Vung béi ngang ven bién x4 Xuan Hai dén x4 Xuan Hoa (tlep giap mii Ké
Ga): Xen k& voi cac vang qui hoach du lich ¢6 thé nudi trong rong sun tir do sau 2-
5m (cach bd 50m), theo md hinh gian phao ndi, trong muia gié Tay-Nam (tir thang
4-9) véi dién tich mat nudc (dai 8.000m, ngang 300m) khoang 240 ha, dién tich
thuc trong (60%) 13 160 ha.

- Béi ngang (bai Tram): tr mai Ké Ga dén cira ddm Cu Mong xa Xuén Hoa:
¢ thé nuodi trong rong sun trong mua gié Tay-Nam (tir thang 4-9), theo md hinh
gian phao ndi, & do sau 2-5m (cach bd 50m). Dién tich mit nude (chiéu dai 2.500m,
chiéu ngang binh quan 300m) khoang 75 ha, dién tich thuc trong khoang 60 ha.

- Bii ngang viing Trich-viing Quan (x4 Xuan Thinh): nuéi trong rong sun voi
dién tich mat nudce (dai 6.000m ngang 200m, tir d¢ sau 2-5m, cach bd 50m) khoang
120 ha, dién tich thyc tréng 85 ha, vao mua gié TAy-Nam (tir thang 4-9) v&i mo
hinh gian phao noi.

b. Bam Cii Mong

- Pia phan thudc xa Xuan Hai (khu vyc dinh phia Bic ddm Cu Méng): nudi
trong rong sun & ving nudc sau 2-5m, cach bo 100m, bang mod hinh gian ¢b dinh
trén day c6 phao hodc gian phao ndi, trong cac thang tir sau mua mua (thang 12 dén
thang 3 nam sau), voi dién tich mat nuée (ngang 300m, dai 2.000m ving dinh dam
va ngang 500m, dai 1.000m vung phia Bac cau Phu Hoi) khoang 110 ha, dién tich
thuc trong khoang 70 ha.



- Pia phan giita x4 Xuan Canh va xa Xuén Hoa (phia nam cau Pht Hoi ) ¢6
thé nudi trong rong sun véi dién tich mat nudc (dai 1.500m, ngang binh quan 200m)
khoang 30 ha, dién tich thuc trong 20 ha & ving nudc siu 2-5m (cach bd 2 phia
50m), trong mua tir thang 12 dén thang 3 nim sau, bang gian phao noi.
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Hinh 1-PL1. Ban do tiém nang va dinh huéng viing nudi trong rong sun & huyén
Soéng Cau-tinh Pha Yén.



- Dién tich mat nudc giap xa Xuan Canh, Xuan Hoa va Xuén Thinh (dén cira
dam): nudi trong rong syn & ving nudce sdu 2-5m (cach by 100m) véi dién tich
(2‘00m x 1.500m + 500m x 2.500m ) khoang 150 ha médt nudc, 105 ha dién tich thyc
trong.

c. Vinh Xuan Pai

Tap trung ¢ vung Phu My va vung Dan Phu, xa Xuan Phuong, d6 sau 2-10m,
cach bo 50m: vung Phu My véi dién tich mat nude (dai 2.700m, ngang 300m)
khoang 80 ha va vung Dan Phu véi dién tich mat nudc (dai 2.000m, ngang 300m)

khoang 60 ha. Tong cong 140 ha mat nudc, thuc trong 100 ha. O day co thé trong
rong sun quanh nim va giir gidng.

Bang 2-PL1. Kha ning nuéi trong rong sun huyén Séng Cau-tinh Phi Yén.

o 4R Tiém nang dién tich (ha)
Dia diém Mit nwée | Thue trong
BAi ngang Vﬁr}g béi ngang Xudn Hai dén Xuan Hoa 240 160
ven bién Mﬁl Ké Ga dén cura dam Cu Mong 75 60
Bai ngang viing Trich-viing Quan 120 85
Pim Cit D%a phr;im thu(Z)c xa Xue:ln Hai I 110 70
Mong DPia phén thudc xa Xuan Canh-Xuan Hoa 30 20
bia phan thudc xa Xuan Hoa-Xuan Thinh 150 105
Vinh Vung Phu My va vung Dan Phu thude xa Xuan
R 140 100
Xuéin Pai | Phuong
Tong cong 865 600

Tinh Khanh Hoa:
a. Vinh Van Phong

- Vung bdi ngang ven b tir thén Ninh MAa (x4 Van Tho) dén Vinh Yén (xa
Van Thanh): ¢6 thé trong rong sun véi chiéu ngang 500m (cach by 200m & bai
ngang Ninh M4 va 50m & bai ngang tir Tuan L& dén Vinh Yén, do sau 2-3m) va
chiéu dai 6.000m (trir cac bén ghe thuyén), dién tich mat nudc 300 ha, dién tich
thuc trong 180 ha (60% dién tich), c6 thé trdng rong sun hau nhu quanh niam, theo
md hinh gian ¢ dinh trén day c6 phao.

- Dao Digp Son: dién tich mat nusc co kha ning trong khodng 290 ha, voi
dién tich thyc trong (chiém 70% dién tich mat nudc) 1a 200 ha. Cu thé nhu sau:

+ Mat Tay-Nam dao Diép Son: Ven bo Tay-Tay Nam Diép Son la mot déi
ran da va san ho, khi thuy triéu thap c6 thé phoi bai hodc nudc rat can (0,3-0,5m)
khong dam bao dé trong rong sun. Tir mép ngoai ciing cua day ran dén do su 5m
(viing c6 kha nang trong rong sun) c6 chiéu ngang 1.000m. Nudi trong rong sun tir
mép ran tro ra nhu sau:

*\ing 1: Doc theo bd Tay-Nam 2 dao nhé nam phia Nam: vai chiéu dai 2.000m
cd thé trong trén dién tich 50 ha (cach bo 100m ra 250m cua d6 sdu 2m). Ving nay
c6 thé tién hanh trong rong sun quanh nim, song ciing can dé phong gié manh vao
thang 11-2 (gi6 Bac va Pong Bic) va vao thang 5-8 (gié Tay va Tay Nam).

*Ving 2: Doc theo huéng Tay-Nam Diép Son voi chiéu dai 1.000m, c¢6 the
trong dién tich 50 ha. VVung nay chu yéu thuan lgi tir thang 3 dén thang 10 (mua gio




Nam va Tay Nam). Mua gi6 Bac va Dong Bac bi anh huong manh cua gié nén kho
trong.

_+ Mat Bong-Dong Nam Diép Son: Mat nay nhin chung day cat, khong co dai
ran gan bo ¢o thé nudi trong ¢ 3 vung:

*\/iing 1: VUng bo phia Bic lang dan tir mii Bic caa dao dén gan khu lang dan
vé6i chiéu dai 800m, chiéu ngang 500m c6 thé trong trén dién tich 40 ha. Do mua
gi6 Bic va Pong bac anh huong truc tiép nén cac thang tir thang 11 dén thang 2
nim sau viéc trong gip kho khian. Mua trdng thich hop tir thang 3 dén thang 10.

* Vung 2: Vung bo Bong Nam Hon Bip, doc doan bo tir lang dan xubng miii
phia Nam. Véi chieu dai 1.000m, chiéu ngang 500m, c6 thé trong trén di¢n tich 50
ha Vung nay tuong doi kin gi6 nén cé thé trong rong sun quanh nam.

* VUng 3: Vung ven bo Pong Nam cua 2 dao nho (trong d6 c6 Hon Dudc) véi
chiéu dai 2.000m, chiéu ngang 500m tir bo ¢ do sau 5m, c6 thé nudi trong trén dién
tich 100 ha. C6 thé tréng rong sun quanh nam, gié manh vao cac thang 3-6 (gi6
Nom).

- Ving nudc quanh nii Hon Nhon (tir mili Me, viing Nai dén viing Ké, C6
Co dén rqﬁi D4 Son-xa Van Thanh): c6 di¢n tich mat nudc 570 ha, thyc trong 400
ha. Cu thé:

+ Doc bo tir mili Me (dd4m Mon) dén mili Nai-Ba Kén: cach bd 2m dén do
sau 10m, chiéu ngang 300m, chiéu dai khoang 4.000m, dién tich mat nudc 240 ha,
dién tich thyc trong 170 ha. Ving nay trong rong sun thudn loi trong mua mat
(thang 10-3 nam sau).

+ Doc bo viing Ké: Ttr miii Nai-Ba Pen dén miii Viing Ké: chiéu dai 3. 400m,
chiéu ngang cach bo 2m la 300m, dién tich mat nude 100 ha, dién tich thuc trong 70
ha, c6 thé trong rong sun theo m6 hinh gian phao ndi trong mua mat (thang 10-3
ndm sau). Trong mua nang néng (thang 4-9), ving nay kin gié nén viéc trong rong
sun bat loi.

+ Doc bd tir mili viing Ké dén miii C6 Co, voi chiéu dai 1.200m, chiéu ngang
300m, dién tich mat nuwdc 30 ha, dién tich thuc tréng 20 ha, c6 thé tréng rong sun
thuan lgi trong mua gié Bic va Pong Bic (thang 10-3 nam sau) theo mé hinh gian
phao ndi. Trong mua gié Tdy Nam va Dong Nam (thang 4-9 ) bat loi cho tréng rong
sun do gié manh.

+ Doc bo tir mili C6 Co dén miii P4 Son: trong rong sun trong mua gio Dong
Bic (thang 10-3 nam sau, theo mo hinh gian phao no6i nudc sau tor 10m tr¢ vao).
Vi chiéu dai 4.000m, chiéu ngang 500m, dién tich mat nudc 200 ha, dién tich thyuc
trong 140 ha.
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Hinh 2-PL1. Ban d6 tiém ning va dinh huéng ving nudi trong rong sun & vinh Van
Phong-tinh Khanh Hoa.
b. Vinh Cam Ranh
Mic du c6 nhiéu dién tich cac thiy vuc c6 thé trong rong sun, nhung cin ctr
vao hién trang cling nhu cic dinh hudng phat trién kinh t€ bién (du lich, cau
cang...), duong giao thong, phan bod dan cu ... cac vung sau day duoc cho la c6 kha
nang trong rong sun:
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Hinh 3-PL1. Ban d6 tiém ning va dinh hudng ving nudi trong rong sun & vinh Cam
Ranh-tinh Khanh Hoa.

- Ving nudc can tir phuong Cam Nghia dén phuong Cam Phuc Nam: ¢6 thé
hinh thanh ving nudi trong rong sun ¢ ving nude twong d6i sau (2-3m khi triéu rat
thip), nam & giita ctia 2 bo cua cac x4 trén va mit TAy Nam cua ban ddo Cam Ranh,
v6i chiéu ngang 300m, chiéu dai 4.000m (tir phia nam cau Long H6 xubng giap
vinh Cam Ranh), v61 dién tich mat nu6e 120 ha, dién tich thyuc trong 80 ha, c6 thé
trong rong sun quanh niam (do trong mua muwa ving nay dé6 mudi khong giam qua



thip, nhu & vung phia Bic cau Long HO trd 1én), theo mo hinh gian ¢b dinh c6 phao
hay gian phao noi.

- Vung béi ngang day cat ven bo phia Tay Nam ban dao Cam Ranh (tur cau
Long HO vé phia nam) gom 2 doan, d6i dién Xuan Ninh, xi Cam Phiuc Nam: Ving
nuée co kha ning tréng rong sun rong 400m (cach bd 50- 100m ra dén do sau 5m )
dai 3.000m, véi dién tich mit nude 120 ha, dién tich thuc trong 80 ha, ¢ thé trong
rong syn quanh nam, ddc biét trong mua gié Dong Bic (thang 10-3 nam sauy), theo
mo6 hinh gian ¢ dinh trén day ¢ ving can gan bd va gian phao ndi ¢ ving nudc siu
xa bo.

- Vung bai ngang day cat mat nam Tay Nam, ban dao Cam Ranh (thudc khu
quan sy cii): mat nay truc tiép cua gio huéng Nam va hoi chéch huong gio Tay
Nam, c6 thé trdng rong sun tir cach by 50m dén d6 sau 5m, v6i chiéu ngang 200m,
chiéu dai 3.000m, dién tich mit nude 60 ha, thuc tréng 50 ha, theo md6 hinh gian )
dinh c¢6 phao va gian phao noi, trong mua gié Pong Bic.

- Pao Binh Ba, xa Cam Binh: T4p trung phat trién trong & hai viing (tir mili
Bii Nom 1én huéng Bic) ¢ mat Dbong Nam cua ddo, ¢ cac bai ngang day cat xen cac
mili d4 nho. Tir cach by 50m ra dén d6 sau 5m, c6 chiéu rong binh quan 300m,
chiéu dai 2.000m, dién tich mat nude 60 ha, dién tich thuc trong 40 ha, theo hinh
thire gian phao ndi, trong mua gié Tdy Nam (thang 4-10).

- Mit Pong cta ban dao xa Cam Lap: ¢6 thé trong rong sun & cac bai ngang
day cat (gdm 3 viing: tir miii bic ban ddo dén Hon L6 Ong Gia, viing miii Bai Nan,
viing nam Béi Nan dén mili Bii Con) véi chiéu ngang 300m (cach by 50m ra dén
do sau 5m) dai 4.000m, co téng dién tich mat nudc 120 ha, dién tich thuc tréng 80
ha, trong thich hop trong mua gié Tay Nam (thang 4-9), theo mé hinh gian phao
noi.

Bang3-PL1. Kha nang nudi tréng rong sun ¢ tinh Khanh Hoa.

Loz Tiém nang dién tich (ha)

Dia diem Mt nwéc Thuec trong
. A Xa Van Tho 300 180
Xé‘;t]]g/an Xa Van Thanh 570 400
Dao Piép Son 290 200
Phuong Cam Nghia dén Cam Phic Nam 120 80
Vinh Cam | Ban ddo Cam Ranh 120 80
Ranh X& Cam Binh 60 40
Xa Cam Lap 120 80

Tong cong 1.580 1.060

Tinh Ninh Thuan

a. Huyén Ninh Hai

- Tir mili Hon Chong dén miii Hon D6 (thén My Tudng-xa Thanh Hai): phat
trién trong rong sun v6i md hinh gian phao ndi, trong ¢ vung nudc sau, cach bo
100m dén vung nudc sau Sm, trong mua gi6 Dong Bac (thang 10 dén thang 3 ndm
sau), voi dién tich mét nudc khoang 60 ha, di¢n tich thuc trong 40 ha.

- Tur Mai Hon Do (thon My Hiép-xa Thanh Hai) dén thon Khanh Nhon (xa
Nhon Hai): phat trién trong rong sun vdi mé hinh gian phao ndi, trong & vung nude




sdu, cach by 150-200m dén vung nude sdu 5m, trong mua gié Dong Bic (tir thang
10 dén thang 3 nim sau), v6i dién tich mit nuéc khoang 60 ha, dién tich thuc trong
40 ha.
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Hinh 4-PL1. Ban do tiém niang va dinh hudng ving nudi trong rong sun & huyén
Ninh Hai-tinh Ninh Thuan.

- Tir thon Khanh Nhon dén thon Khanh Hoi (xd Tri Hai): phat trién trong
rong sun v4i mo hinh gian phao ndi, trong & ving nudc sau, cach bd 150-200m dén
ving nudc sdu Sm, trong mua gié Pong Bac (tir thang 10 dén thang 3 nim sau),
chiu dai trén 6.000m, véi dién tich mit nuée khoang 240 ha, va dién tich thuc
trong 170 ha.

- Pam Nai: Trong rong sun theo mé hinh gian cb dinh trén day ving nudc
can, trong thoi gian tir sau mua 1 (thang 11 (12) dén thang 8 nam sau), tap trung
trong mua tu thang 11 dén thang 3 nam sau, vdi dién tich médt nude 200 ha, dién
tich thyc trong 120 ha.

b. Huyén Thugn Nam

- Xa Phudc Diém-xa Ca Na: vung ven bo thudc cac thén Lac Tan-xa Phudc
Diém dén cac thon Lac Nghiép-xa Ca N4, nudi tréng rong sun v&i mo hinh gian
phao nai, trong & viing nurdc sau, cach bd 200m dén ving nude sau 5m, trong mia
gi6 Pong Bic (tr thang 10 dén thang 3 nam sau), voi dién tich mat nuéc 200 ha,
dién tich thuc trong 140 ha.

- X4 Phudc Dinh: viing nudc ven bo tir Miii Dinh dén lach Son Hai phét trién
trong rong sun véi mé hinh gian phao noi, trong ¢ ving nudc sau, cach bo 100-



200m dén ving nudc sdu 10m, trong mua gié Tay Nam (tir thang 4 dén thang 9),

vé6i dién tich mat nudc 400 ha, dién tich thuc trong 240 ha.

- Xa Phuéc Hai: Ving nudc ven bo tir Phudc Hai dén An Hai,

phéat trién

trong rong sun véi mo hinh gian phao ndi, trong & vimg nudc séu, cach by 50m dén
ving nudc sau 10m, trong mua gio Tay Nam (tir thang 4 den thang 9), vaéi dién tich

mit nudc 320 ha, dién tich thuc trong 220 ha.
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Hinh 5-PL1. Ban do tiém niang va dinh hudng ving nudi trong rong sun & huyén

Thuan Nam-tinh Ninh Thuan.
Bang 4-PL1. Kha ning nudi trong rong sun tinh Ninh Thuan.

Dia dim Tlf)m nz}ng dién tich (h}a)
) Mt nwéc Thuwe trong

Xa Thanh Hai 120 80
Huyén Ninh Hai Xi Nhon Hai dén xa Tri Hai 240 170
Dam Nai 200 120
Huyén Thun Xa An Hai dén xa Phuge Dinh 320 220
Nam : Xa Phuqo’c Dinh 400 240
Ven bién xa Phudc Diém-xa Ca N4 200 140
Tong cong 1.480 970

Ngoai ra, bao quanh ddm CU M6éng va vinh Xuan Dai (Pht Yén), vinh Van
Phong va vinh Cam Ranh (Khanh Hoa), ddm Nai (Ninh Thuan)... dang hinh thanh
hé thong ao dia nudi tdm tham canh va ban thim canh. M& rong mé hinh k¥ thuat
nudi trong rong sun luan canh trong ao dia nudi tdm ven bién (trong muia nghi nudi
tom tir thang 10 dén thang 3 nim sau) c6 kha ning thyc thi 16n vé dién tich ciing
nhu tao ra san luong 1on rong sun. M6 hinh nay khong chi lam tang gia tri kinh té




clia h¢ thong ao dia (bang san pham rong sun) ma con gép phan xu 1y day ao dia bi
0 nhiém wu dudng trong qua trinh nudi tom.

Hoan thién va chuyén giao, nhan rong mé hinh ky thuit trong rong sun dat
niang suat cao va chat lwgng tot dé 1am nguyén liéu sian xuat phan bén.

Hoan thién mé hinh ky thudt trong rong sun dat nang sudt cao va chit lwong tot
dé lam nguyén liéu san xudt phdn bon.

Két qua mo hinh thir nghiém tai vinh Cam Ranh
Cdc yéu t6 méi truong

Bang 5-PL1. Bién dong vé nhiét do, d6 man va cudng do anh sang tai vinh Cam

Ranh.
Cic yéu to moi Thang | Thang | Thang | Thang | Thang | Thang
truong 11/2018 | 12/2018 | 01/2019 | 05/2019 | 06/2019 | 07/2019
Mean | 26,87 27,09 26,78 30,83 30,46 30,33
. SD 0,57 0,80 0,71 1,17 1,38 1,26
A A 0 U i) ) ) 3 3
Nhietdd CC) M\viin [ 252 | 257 | 250 | 286 | 283 | 285
Max | 278 28,7 28,1 32,8 33,1 33
Mean | 30,93 | 30,45 31,10 32,84 32,77 32,45
DO min (%) SD 1,53 1,39 0,71 0,97 0,73 0,85
F A Min 28 28 30 31 31 31
Max 33 32 32 34 34 34
Cutme d6 npy | Mean | 51,53 52,29 53,33 92,58 80,90 76,03
<én (gE 2| SD | 1891 15,71 22,45 20,06 19,89 23,60
g %) M5 PMin | 29 24 27 63 45 35
Max 93 91 113 137 129 124
Bang 6-PL1. Bién dong vé ham luong dinh dudng cac thang nudi trong tai Cam
Ranh
Chi tiéu Théng Théng Théng Théng Thang Théng
(ug/l) 11/2018 12/2018 01/2019 05/2019 06/2019 07/2019
PO,#-P | 52,75+7,66 | 5520 +5,68 | 64,68+3,83 | 17,38+1,98 | 1567+ 151 | 21,37 +5,86
NH4*-N | 76,55+2,05 | 71,67+241 | 74,62+6,83 | 30,55+4,34 | 27,02+6,72 | 2453+ 1,49
NOy-N | 575+026 | 615+072 | 598+076 | 282+021 | 173+025 | 248+0,32
NOs-N | 18,98+1,00 | 17,17+2,26 | 21,37+2,86 | 9,82+0,97 | 935+0,31 | 9,42+1,02

sun.

Téc dé sinh truong vé khoi lirong

mat do rong giéng theo thoi gian va mia vu nudi trong tai vinh Cam Ranh.

Nhiét do, cudng d6 anh sang va ham luong mudi dinh dudng trong nudc
bién dugc cho 13 yéu td quan trong nhat anh hudng dén ting truéng cua rong sun va
c6 mot sy twong quan nho gitra ting truong va cac yéu tb moi truong nghién ciu
(Glenn va Doty, 1990). Két qua theo dai dién bién cac yéu t6 moéi truong tai ving
thir nghiém cho thdy: vao mua ning néng, khi nhiét d6 va cuong do anh sang cao,
ham lugng dinh dudng thip s& anh hudng dén sy sinh truong va phét trién caa rong

Bang 7-PL1. Dién bién téc do sinh truong vé khéi lugng (mean + SD) & cac




Khoi lwong Toc dd sinh truong vé khoi lrgng (%/ngay)
Mua bui giong \ \ . . \ .
nuoi ban dau nr;gy nggy nggy nggy nggy nggy Trung
trong | (Matdo |, Typ | 15" a0 | 31-45 | 46-60 | 61-75 | 76-90 | b
rong giong)
50q 172+ | 228+ | 249+ | 258+ | 275+ | 241+ | 237=
(0.6kg/m?) | 005 | 005 | 006 | 008 | 005 | 007 | 001
100g 205+ | 313% | 249+ | 197+ | 187+ | 1,73+ | 235%
Mia | (L2kg/m? | 003 | 005 | 004 | 005 | 007 | 010 | 002
mét 150g 200+ | 253+ | 237+ | 195+ | 1,70+ | 097+ | 1,93+
(18kg/m?) | 003 | 002 | 002 | 002 | 002 | 015 | 003
200g 200+ | 246+ | 199+ | 177+ | 098+ | 0,74+ | 165%
24kg/m? | 003 | 004 | 003 | 002 | 004 | 010 | 002
50q 001+ | 023+ | 058+ | 072+ | 082+ | 0,88+ | 054
(0.6kg/m?) | 003 | 005 | 008 | 008 | 007 | 006 | 003
i 100g 010+ | 0,60+ | 083« | 088+ | 082+ | 084+ | 068%
hne | (2kgm’) | 005 | 006 | 009 | 007 | 007 | 005 | 001
¥ 150g 039+ | 08l% | 087« | 090+ | 092+ | 094+ | 0,80+
(18kg/m?) | 004 | 005 | 002 | 005 | 006 | 007 | 001
200g 043+ | 082+ | 092+ | 087+ | 076+ | 066+ | 0,74+
24kg/m?) | 002 | 005 | 005 | 006 | 003 | 005 | 001

Két qua nudi trong thir nghiém theo mua vu cling cho thdy toc do sinh trudong
trung binh rong sun vao mua mat cao gap 2-3 1an mua ning nong. Dleu nay la do
vao mua nang nong, khi nhiét d6 nudc cao két hop véi ham lugng mudi photphat va
amon thap da gay ra téc do sinh truong rong sun thap hon mua mat. Nhiét do cao
lam giam tc d6 sinh trudng rong sun & nghién ciru nay ciing twong tu cac nude khu
vuc nhiét doi khac nhu Philippines (Hurtado, 1992; Hurtado va cs., 2001) va
Madagascar (Mollion va Braud, 1993).

Tir két qua nghién ctru tée d6 sinh truong vé khdi luong clia rong sun & cac
mat do rong giong tai vinh Cam Ranh c6 thé dua ra nhitng nhan xét ban dau nhu
Sau:

- Vao mua mat, khi nuéi trong rong sun bang gian cing cb dinh trén day c6
phao ving nudc can, dé rong sun cho téc do sinh truéng cao va giam chi phi dau tu
ban dau do gia rong giéng cao, ¢ thé chon khdi luong mdi bui rong giéng ban dau
la 50g (mat do rong giéng 0,6 kg/m?) hoic 100g (mat d6 rong gidng 1,2 kg/m?).

- Va0 mua nang noéng, khi nudi trong rong sun bang gian cang c¢d dinh trén
day c6 phao véi ludi bao quanh ving nudc can, dé rong sun cho toc do sinh truong
cao va giam chi phi dau tu ban dau do gia rong giéng cao, nén chon khéi lugng mdi
bui rong giéng ban dau la 150g (mat do rong gidng 1,8 kg/m?).



Ham luong carrageenan trong rong sun

Bang 8-PL1. Dién bién ham lwong carrageenan trong rong sun (mean * SD)
& c&c mat do rong giong theo thoi gian va mua vu nudi trong tai vinh Cam Ranh.

Muia Kh,f')i lwgng bui Ham lwgng carrageenan trong rong sun (%)
nuoi | e | SaU15 | Sau30 | Sauds | Sau60 | Sau75 | Sau 0
trong .giélig) g ngay ngay ngay ngay ngay ngay
~ | 3840+ | 4025+ | 4153+ | 4343+ | 4438+ | 46,32+
50g (0.6 kg/m?) |~ gq 1.40 0.65 0.64 1.01 113
~ | 3893+ | 42,68+ | 4532+ | 4857+ | 49,07 + | 49,97 +
Mia | 1009 (L.2kg/m?) | s, 0,95 0,64 1.24 0.80 0,90
maét ~ | 3880+ | 4312+ | 46,55+ | 48,77+ | 49,68 + | 50,03 +
1509 (18 kg/m?) | =75 1,43 1,25 1,31 111 1,08
~ | 39,70+ | 4350+ | 47,93+ | 4932+ | 50,22 + | 51,42+
2009 (24 kg/m?) | =7 oo 152 1.82 1.24 118 0,81
~ | 37,38+ | 37,40+ | 38,75+ | 41,10+ | 4327+ | 4515+
50g (0.6 kg/m?%) | ~q2g 0,54 0,71 121 0.78 0.90
. ~ | 37,35+ | 3753+ | 3890+ | 4192+ | 4352+ | 4530+
EQEZ 100g (1.2 kg/m?) | = g6 0,69 0.95 0,98 0,52 0,89
; ~ | 37,27+ | 3758+ | 40,18+ | 42,20+ | 4398+ | 46,37 +
nong | 1509 (18 kg/m?) | ~4'op 1,02 0.84 1,01 1,68 1,10
~ | 3810+ | 40,12+ | 42,38+ | 44,43+ | 4597+ | 47,15+
2009 (24 kg/m?) |~ gy 0.92 1,02 1,56 1,39 141

Tir nhitng két qua theo ddi vé tdc d6 sinh trudng, ty 18 hao hut va ham luong
carrageenan trong rong sun véi mat do rong giong khac nhau tai vinh Cam Ranh, co
thé dua ra nhitng nhan xét nhu sau:

- Vao mua mat, khi nudi trong rong sun bang gian cang c¢d dinh trén day co
phao viing nudc can, nén chon khdi luong bui rong glong ban dau 1a 100g (twong
ung mat do la 1,2 kg/mz) va sau 60 ngay nudi trong co thé thu hoach.

- V4o mla nang néng, khi nudi trong rong sun bang gian cing cb dinh trén
day c6 phao véi ludi bao quanh ving nudc can, nén chon khéi lugng mdi bui rong
giong ban dau 1a 150g (twong wng mat do 1a 1,8 kg/m?) va chi nén thu hoach sau 90
ngay nudi trong.

San lwong va ty lé twoi/kho

Tur nhitng két qua nghién ctru vé toc do sinh truong, ty 16 hao hut, ham luong
carrageenan trong rong sun, san luong thu hoach va ty I€ troi/khé ¢ mo hinh thir nghiém tai
Cam Ranh, dé tiét kiém chi phi rong giéng, dam bao chét luong nguyén lidu san xuat phan
bon va dat ning suét cao, trong ki thuat nui tréng can thyc hién nhu sau:

- Vao mua mat, khi nuéi trong rong sun bang gian cing cb dinh trén day c6
phao ving nudc can, nén ra giéng voi khdi lwgng mdi bui rong gidng ban dau la
100g, twong Gtng mat do rong giéng 1a 1,2 kg/m? va sau 60 ngay nudi trong co thé
tién hanh thu hoach.

- Vao mua nang néng, khi nudi trong rong sun bang gian cang co dinh trén
ddy c6 phao vdi ludi bao quanh ving nude can, nén chon khéi luong mdi bui rong
giong ban dau 1a 150g (trong tng mat do 1a 1,8 kg/m?) va chi tién hanh thu hoach
sau 90 ngay nudi trong.




Bang9-PL1. San lugng thu hoach va ty 1¢ tuoi/khé ¢ cac mat do rong giéng theo thoi gian va mia vu nudi trong tai vinh Cam Ranh.

San lwgng rong twoi (kg)

San lwong rong kho (kg)

Ty I¢ twoi/khd

Mua Lwong | Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau
nUBi rong 30 45 60 75 90 30 45 60 75 90 30 45 60 75 90
trong giong | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
bandau | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nuoi
trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong
g%%':ﬁz 513 | 716 | 1.021 | 1.465 | 2014 | 48 | 71 | 112 | 167 | 242 | 107 | 101 | 91 | 88 | 83
N 600k92 1.343 | 1.840 | 2.293 | 2.815 | 3.429 | 139 209 284 354 439 9,7 8,8 8,2 8,0 7,8
Mua | /500m
met | 200G | 1549 | 2111 | 2684 | 3.245 | 3.467 | 161 | 244 | 334 | 411 | 442 | 96 | 87 | 80 | 79 | 78
%520%259 2.001 | 2.549 | 3.123 | 3.349 | 3.403 | 209 300 389 428 440 9,6 8,5 8,0 7,8 7,7
/E%%lr(r?z 305 327 360 402 448 27 29 33 39 46 11,3 11,3 10,9 10,3 9,7
MUa /g(())(())lr(rgz 642 711 797 878 960 56 64 74 88 103 11,5 11,1 10,8 10,0 9,3
nang
nong /95%%532 1.004 | 1.114 | 1.241 | 1.384 | 1.526 87 101 118 142 175 11,5 11,0 10,5 9,7 8,7
1.200kg 1.297 | 1.449 | 1589 | 1.705 | 1.805 | 114 131 150 175 210 11,4 11,1 10,6 9,7 8,6

/500m?




Két qua md hinh thir nghiém tai vinh Van Phong

Cdc yéu to moi truong

Bang 10-PL1. Bién dong vé nhiét do, dd min va cuong do anh séng tai vinh

Van Phong.
Cic yéu to moi Thang | Thang | Thang | Thang | Thang | Thang
truong 11/2018 | 12/2018 | 01/2019 | 05/2019 | 06/2019 | 07/2019
Mean | 27,06 | 2699 | 26,72 | 30,65 | 3058 | 30,34
o sD | 048 0,79 0,66 1,42 1,35 1,22
Nhietdo CC) —iin [ 262 | 258 | 252 | 285 | 286 | 283
Max | 28,2 28,9 27,8 32,5 32,9 328
Mean | 32,27 | 3194 | 3260 | 33,74 | 3347 | 33,29
Do min (% 52| 126 1,73 0,93 0,73 0,57 0,59
> e Min 29 28 31 32 33 32
Max | 34 34 34 35 35 34
Cuong dg anh | Me2n | 5247 | 5735 | 5490 | 9339 [ 8913 | 8245
: YA sp | 16,09 | 2011 | 2297 | 1825 | 2021 | 1951
sang (LE.M™s™ i T 29 27 29 61 56 44
) Max | 87 98 109 129 132 121
Bang 11-PL1. Bién dong vé ham lugng dinh dudng cac thang nudi trong tai Van
Phong
Chi tiéu Thang Thang Thang Thang Thang Théang
(ug/l) 11/2018 | 12/2018 | 01/2019 | 05/2019 | 06/2019 | 07/2019
PO 5008+ | 4817+ | 5242+ | 1275+ | 1305+ | 12,82%
3,39 2,51 1,62 1,16 0,69 2,50
NHN 5823+ | 61,27+ | 60,78+ | 2317+ | 2102 | 20,72%
1,59 0,95 0,98 2,46 0,84 0,49
NO,-N | 7,13+0,99 | 5,72+ 0,51 | 5,50 0,32 | 2,27 £ 0,24 | 2,38 + 0,43 | 2,73 % 0,25
NOs-N 1558+ | 1480+ | 1433+ |6,70+0,26|8,82+0,55 | 9,02 £0,27
0,94 0,91 0,48

Toc dé sinh trucng vé khoi leong

Bang 12-PL1. Dién bién téc do sinh truong vé khédi lugng (mean + SD) & cac

méat do rong giéng theo thai gian va mua vu nudi trdng tai vinh Van Phong.

Khoi luwgng Téc d sinh truong vé khdi lwong (%/ngay)
Mua bui giong . . . . . X
nuoi ban dau nggy nggy nggy n]g;gy nzgy nggy Trung
trong | (Matd0 |4 715 | 16-30 | 31-45 | 46-60 | 61-75 | 76-90 | O™
rong giong)
50g 177+ | 230% | 248+ | 259+ | 2,73+ | 243% | 238+
(06kg/m?) | 006 | 006 | 005 | 006 | 004 | 011 | 0,02
100g | 298+ | 321+ | 250% | 198% | 184+ | 1,70% | 2,37+
Mia | (1.2kg/m?) | 003 | 006 | 003 | 004 | 003 | 006 | 001
mét 150g | 215% | 2,50+ | 234% | 192% | 1,74% | 095% | 1,95+
(18kg/m?) | 003 | 003 | 004 | 003 | 004 | 006 | 0,01
2009 | 2,02+ | 248+ | 197% | 1,78% | 1,00% | 0,82% | 1,67+
(24kgm?) | 003 | 004 | 003 | 006 | 005 | 006 | 0,01
Mua 50g 011+ | 034+ | 0,65+ | 0,77+ | 085% | 087% | 060+
ning | (0.6kg/m?) | 005 | 007 | 010 | 013 | 009 | 008 | 002
néng 100g | 021+ | 0,57+ | 084% | 090% | 0,86% | 0,85% | 0,70+




(1,2 kg/m?) 0,05 0,07 0,06 0,07 0,07 0,05 0,01
1509 042+ | 087+ | 086+ | 092+ | 091+ | 099+ | 0,83+

(1,8 kg/m?) 0,05 0,07 0,05 0,03 0,07 0,12 0,02
2009 045+ | 0,85+ | 0,90+ | 0,89+ | 0,76+ | 0,78 | 0,77

(2,4 kg/m?) 0,03 0,06 0,07 0,06 0,06 0,12 0,02

- Vao mua mat, khi nuéi trdng rong sun bang gian phao ndi ving nuée su,
dé rong sun cho tdc do sinh trudng cao va giam chi phi dau tu ban dau do gia rong
gidng cao, c6 thé chon khdi lwong mdi bui rong gidng ban dau 1a 50g (twong tng
mat do rong giéng 1a 0,6 kg/m?) hodc 100g (mat do rong giéng 1,2 kg/m?).

- Vao mia nang nong, khi nudi trong rong sun trong 6 1ong ludi treo gian
phao ndi ving nuéc sau, dé rong syn cho téc do sinh _truong cao va giam chi phi
dau tu do gia rong gidng cao, nén chon khéi lugng mdi bui rong gidng ban dau 1a
150g (mat do 1,8 kg/m?).

Ty l¢ hao hut 56 luwong bui rong

Két qua theo ddi dién bién ve ty I¢ hao hut s6 luong bui rong ¢ cac mat do
rong giong theo thoi gian va mua vu nudi trong tai vinh Van Phong ¢ Bang 12-PL1
dudi day:

Bang 13-PL1. pién bién ty 18 hao hut s6 luong bui rong (mean + SD) ¢ cac mat do
rong giong theo thoi gian va mua vu nudi trong tai vinh Van Phong.

Muia Kh,f')i Iwgng bui Ty 1¢ hao hut vé s6 lwong bui rong (%)
nuoi | & e tong | 5315 | Sau30 | Saud5 | Saug0 | Sau75 | Sau90
trong sibng) ngay ngay ngay ngay ngay ngay
~ | 400+ | 640+ | 960+ | 12,00+ | 16,00+ | 19,20+
509 (0.6 kg/m?) | 3¢ 3.85 261 3.16 3.74 3.90
~ | 480+ | 920+ | 1400+ | 20,40+ | 26,00+ | 30,80 %
Mia | 1009 (1.2kg/m?) | agg 3.35 583 1.67 3.16 228
mat ~ | 880+ | 1360+ | 17,20+ | 21,60+ | 26,00+ | 32,40+
150g (1.8 kg/m?) | 75 og 410 228 167 2 45 1,67
~ | 920+ | 1480+ | 1920+ | 22,80+ | 2920+ | 36,00 %
2009 (2.4 kg/m?) | 75 gg 228 1.79 228 228 1.41
~ | 083+ | 208+ | 292+ | 417+ | 583+ | 7,92+
509 (0,6 kg/m?) 1.14 147 1.14 1,47 228 228
. ~ | 208+ | 375+ | 583+ | 750+ | 958+ | 12,08+
I':gzz 1009 (1.2 kg/m?) | 73 47 1,74 0,93 1,86 1.14 174
; ~ | 458+ | 708+ | 875+ | 11,67+ | 1417+ | 17,08+
nong | 1509 (L8 kg/m?) | 50 316 3.42 238 272 174
625+ | 958+ | 1208+ | 15642+ | 1958+ | 22,02 +
2 ] I ) ] ) ]
2009 (2,4 kg/m?) |5 cp 238 174 114 114 1.47

- Vao mua mat, khi nudi tréng rong sun bang gian phao ndi ving nude sau,
c6 thé chon khoi luong bui rong giong ban dau 50g hoic 100g (mat do 0,6 kg/m?
hoic 1,2 kg/m?).
- Vao mia nang nong, khi nudi tréng rong sun trong 6 10ng ludi treo gian

phao ndi viung nude sau, nén chon khéi lwong mdi bui rong gidng ban dau 150g
(mat do 1,8 kg/m?).




ludi.

- S6 luong bui rong bi dut gy khoi day gidng s& thu lai duogc trong 6 long

Ham luvong carrageenan trong rong sun

Bang 14-PL1. Dlen bién ham luong carrageenan trong rong sun (mean + SD) ¢ cac

mét dg rong gidng theo thoi gian va mua vu nudi trong tai vinh VVan Phong.

Mia | Khoilugng bui Ham lwgng carrageenan trong rong sun (%)
nusi | e 32‘;3:; Sau15 | Sau30 | Sau45 | Sau60 | Sau75 | Sau90
trong .giélig) ngay ngay ngay ngay ngay ngay
mosim | | 4| B | s g
s oy | S5 RSF G R AT TR
™ [ | S50 | ] G| | G|
09 @avoim) | 155" | Toos”™ | “o05 | iss | 1se | oso
emosiom | 6% 5| B A | e
o [y | 0| S5 s | e me | 6
5 man | Y5 R0F| 57| s W
o | 45| 457 | 45 45| 4R 8

- Vao mua mat, khi nudi trong rong sun bang gian phao néi vung nudc sau,

nén chon khoi lugng bui rong giong ban dau 1a 100g (twong ing mat do rong giong
la 1,2 kg/m?) va sau 60 ngay nudi trong cé thé thu hoach.

- Vao mia nang néng, khi nudi trong rong syn trong 6 léng ludi treo gian
phao ndi ving nude sau, nén chon khéi lugng mdi bui rong gidng ban dau 1a 150g
(tuong tng mat do 1a 1,8 kg/m?) va chi nén thu hoach sau 90 ngay nudi trong.

San luong va ty Ié twoi/kho

Tur nhitng két qua nghién ciru vé téc do sinh trudng, ty 1& hao hut s luong
bui rong, ham lugng carrageenan trong rong sun, san luong thu hoach va ty I¢
tuoi/khd & md hinh thir nghiém tai vinh Van Phong, dé tiét kiém chi phi rong giong,
dam bao chat luong nguyén liéu san xuat phan bon va dat ning suat cao, trong ky
thuat nudi tréng rong sun can thuc hién nhu sau:

- Vao mua mat, khi nudi trong rong sun bang gian phao ndi ving nudc sau,
nén ra giong vei khoi lugng moi bui rong giong ban dau 1a 100g, twong ung mét do
rong giong la 1,2 kg/m? va sau 60 ngay nudi trong c6 thé tien hanh thu hoach.

- Vao mia nang noéng, khi nudi tréng rong sun trong 6 1ong ludi treo gian
phao ndi ving nudc sau, nén chon khéi lugng mdi bui rong giéng ban dau 14 150g,
trong &ng mat do rong giong 1a 1,8 kg/m? va chi tién hanh thu hoach sau 90 ngay
nudi trong.



Bang 15-PL1. San luong thu hoach va ty 18 troi/khd & cac mat d6 rong gidng theo thai gian va mia vy nudi trong tai vinh Van Phong.

Lwong

San lwgng rong twoi (kg)

San lwong rong kho (kg)

Ty I¢ twoi/khd

Sau

Sau

Sau

Sau

Sau

N Sau Sau Sau Sau Sau Sau Sau Sau Sau Sau
Mua
UG rong 30 45 60 75 90 30 45 60 75 90 30 45 60 75 90
trong giong ngay ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
bandau | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nudi | nuoi
trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong | trong
/%%%'r‘ﬁz 514 | 716 | 1.023 | 1.462 | 2016 | 49 | 71 | 114 | 170 | 244 | 105 | 101 | 90 | 86 | 83
Mua /g(())%lr(r?z 1.359 | 1.863 | 2.314 | 2.829 | 3.405 | 141 213 290 357 442 9,6 8,7 8,0 7,9 7,7
mat /g%%I:r?z 1570 | 2.129 | 2.682 | 3.281 | 3.452 | 164 249 336 413 448 9,6 8,6 8,0 7,9 7,7
3520%%9 1.993 | 2531 | 3.149 | 3.351 | 3.422 | 209 298 399 437 447 9,5 8,5 7,9 7,7 7,7
/L;?élr(r?z 46 51 57 64 73 4 5 5 6 7| 115| 102| 11,4 10,7| 104
Mua /%lr(r?z 97 110 125 142 162 8 10 12 15 17| 12,1 110| 104 9,5 9,5
nang ™ 129kg
nong | oo 2 157 178 204 234 271 14 16 19 25 31| 112| 111| 107 9,4 8,7
/17722::]% 209 239 273 306 343 18 21 25 32 40| 116| 114| 109 9,6 8,6




Pé xuit mé hinh nudi trong rong sun lam nguyén liéu sian xuit phan bén thich
hop cho cong dong

Padnh gid hiéu qua kinh té mé hinh thich hop cho c¢éng dong
Hiéu qua kinh té mé hinh nudi tréng rong sun ¢ viing nieéc can

Bang 16-PL1 va 17-PL1 1a dy toan chi phi dau tw, chi phi hoat dong san xuat
va tinh toan hiéu qua kinh té cho md hinh nuéi tréng rong sun & ving nudc can
thich hop cho cong dong vai dién tich nudi trong 1 ha. St dung két hop 2 mé hinh
la mo hlnh gian cang co dinh trén day c6 phao voi ludi bao quanh vung nudc can
mua ning néng va md hinh gian cing ¢ dinh trén day c6 phao ving nudc can mua
mét. Thoi gian nudi trong duoc thyc hién véi chu ky 1 nim, hanh nim bat dau tur
thang 5 va két thuc vao thang 4 nam sau. Tién hanh ra giéng va thu hoach 6 vu,
trong d6 c6 4 vu nubi trong véi muc dich luu giit va nhan nhanh gidng va 2 vu nubi
trdng voi muc dich thu hoach rong sun thuwong pham.

Bang 16-PL1. Chi phi d4u tu ban d¢au ca md hinh nudi trong rong sun & ving nudc

can.

Cacloaivat twgian | P°™ | S6 | Pengia | Chiphi | U9 | Knhiu hao

nudi tréng rong VI | Jwgng (dong) (dong) the (dong)
tinh : (nim)

- Cay coC gb lamgian | cay | 200 20.000 | 4.000.000 | 3 1.333.333
- Day chinh lam khung
gian trong va bugc vao | kg 200 70.000 | 14.000.000 | 3 4.666.667
coc @: 14 mm
- Dy nang dg day | o | 450 70.000 | 10.500.000 | 3 3.500.000
rong ®: § mm
- Lui bao guanh gian | |44 180.000 | 18.000.000 | 2 9.000.000
trong mua nang néng
- Déy cudc trang lam
day giéng Iudi bao| kg | 50 90.000 | 4.500.000 | 2 2.250.000
gian
- Xop tam (I mx 051 x| 400 65000 | 6500.000| 2 | 3.250.000
m x 0,1 m)
- Phao lon (co the | .. | g 75.000| 6.750.000 | 3 2.250.000
dung can nhya 20 lit)
- Thing chai dil o | 5| 10000000 | 20.000000| 5 | 4.000.000
chuyén
Tong dau tw ban dau 84.250.000
Tong khdu hao (nim) 30.250.000

Chi phi hoat dong san xuat ciia mé hinh nudi tréng rong sun ¢ ving nudc can
trong mot nam véi 6 vu trong cho qui mé trang trai dién tich 1 ha & Bang 17 cho
thiy: tong chi phi san xuat 1a 260.870.000 dong, chi phi ¢6 dinh hang nim Ia
30.250.000 dong va chiém 11,60% tong chi phi san xuat, trong khi d6 chi phi bién
d6i chiém rat 16n 14 88,40%. Trong thyc té san xuat cua nghé nudi trong rong sun,
san pham thuong mai ¢6 thé ban 1a rong twoi lam glong, rong tuwoi thuong pham
hoac rong kho nguyén liéu. Trong do, ngudi nudi trdng ban rong twoi thwong pham
la phé bién, vi vay viéc tinh hiéu qua dbi véi mé hinh dugc thdng qua gia ban rong
tuoi thuong pham.




Qua két qua tinh toan ddi voi md hinh nudi trong rong sun ¢ ving nuéce can
cho thiy: véi san luong thu hoach 80.027kg rong tuoi thi gid thanh san xuét (gia
ban hoa vén) 1kg rong tuoi ciia mé hinh 14 3.260 dong. Vi gia ban trén thi truong
1a 4.000 ddng/kg rong tuoi thi doanh thu caa md hinh dién tich 1 ha trong 1 nim
nudi trong Ia 320.108.000 dong. Loi nhusn mo hinh dat dugc 59.238.000 dong, ty
xuit loi nhuan (loi nhUan/tong chi phi san XUit) 22,7% la cao hon so voi I4i suat
ngan hang. Thoi gian hoan vén = Tong dau tu ban dau/(LOI nhuan + Khau hao) cua
mod hinh vé&i 0,94 nam 1a phd hop véi qui mé kinh té ho gia dinh so véi mot sb
doanh nghiép 16n thoi gian hoan vén can phai 10 niam.

Bang 17-PL1. Chi phi hoat dong san xuat cua mé hinh nuéi tréng rong sun & ving

nudC can.
Ponvi | SO Pon gia Chi phi
tinh | lwong | (ddng) (dong)
1. Chi phi ¢é dinh
Khau hao 30.250.000
Téng chi phi ¢é dinh (1) 30.250.000
2. Chi phi bién doi
- Rong sun giéng kg 900 15.000 13.500.000
- Dy rong glong (®: 1,5 mm) kg 344 90.000 30.960.000
- Dy nylon mém bugc rong gidng kg 172 80.000 13.760.000
- Cong dung gian trong cong 15 200.000 3.000.000
- Cong budc rong gidng vao day giéng cong 343 200.000 |  68.600.000
- Cong budc day giéng vao gian trong cong 29 200.000 5.800.000
- Cong thu hoach rong twoi cic vu trong cong 95 200.000 19.000.000
- Luong cong nhan thuong xuyén thang 12 6.000.000 72.000.000
- Dyng cu ré tién: dao, kéo, bao ... nam 1 4.000.000 4.000.000
Téng chi phi bién déi (2) 230.620.000
TONG CHI PHI SAN XUAT (3=1+2) 260.870.000

Hiéu qua kinh té md hinh nuéi tréng rong sun ¢ viing nuréc sau

Bang 18-PL1 va 19-PL1 Ia dy toan chi phi dau tu, chi phi hoat dong san xuat
va tinh toan hi¢u qua kinh té cho md hinh nubi tréng rong sun & ving nudc sau
thich hop cho cong dong voi dién tich nui trong 1 ha. Sir dung ket hop 2 mé hinh
la md hinh nudi trong rong sun trong o long ludi treo gian phao noi vung nudc sau
vao mua nang néng va md hinh nudi trong rong sun bang gian phao ndi ving nudc
sau vao muia mét. Thoi gian nudi trong duoc thuc hién vai chu ky 1 nam, hanh nim
bat dau tir thang 5 va két thuc vao thang 4 nam sau. Tién hanh ra giéng va thu hoach
6 vu, trong d6 c6 4 vu nudi trong vai muc dich Iuu gilt va nhan nhanh giéng va 2 vu
nudi trong vai muc dich thu hoach rong sun thwong pham.

Bang 18-PL1. Chi phi d4u tu ban d¢au caa md hinh nudi trong rong sun & ving nudc
sau.

Céacloaivat twgian | P°™| sé | Pongia | Chiphi TL“" Khiu hao
nudi tréng rong VI llwong | (déng) (ddng) the (dong)
tinh : (nim)
- Neo cua gian noi (bao | o | g, 10.000 | 4.800.000| 3 | 1.600.000
ximang chtra cat, da ...)
- Day chinh lam khung |\ | 55, 70.000 | 17.500.000| 3 | 5.833.333
gian trong va buoc vao




neo @: 20 mm

- Day nang d& day rong

] kg 150 70.000 | 10.500.000 3 3.500.000
®: 8§ mm

~ 6 Idng luoi hinh chir

~ cai 10 5.000.000 | 50.000.000 | 3 16.666.667
nhat 12m x 6m

- Xép tam (1 m x 0,5 m x

01m) tm | 100 65.000 | 6.500.000 | 2 3.250.000
- Phao lon (co the dung | i | 159 75000 | 9.000.000 | 3 3.000.000
can nhya 20 lit)

~Thlng chai di chuyén | cai | 2 | 10.000.000 | 20.000.000| 5 4.000.000
Téng ddu tw ban dau 118.300.000

Tong khau hao (nim) 37.850.000

T Bang 18-PL1 cho thiy chi phi dau tu ban diu cho mé hinh nudi trong
rong sun & ving nudc sdu bao gom tat ca cac giai doan luu gii gidng, nhan gidng
va nubi trong thuong pham véi tong sb tién ban dau 1a 118.300.000 dong/1 ha. So
Vé6i cac ddi twong nudi tréng thuy san khéc, chi phi ban dau caa mé hinh trong rong
sun nay khdng cao va phu hop véi nguoi nubi trong Tuy hang muc vat tu ma thoi
gian khdu hao dao dong tir 2 dén 5 nam. Khau hao chi phi dau tu 37.850.000
dong/nam, chiém 31,99% tong dau tu 13 hop ly trong viéc thu hdi vén dau tu doi
v6i md hinh. Chi phi hoat dong san xuat caa mé hinh nuéi trong rong sun & ving
nudc Sau trong mot nim véi 6 vu trong cho qui mo trang trai dién tich 1 ha & Bang
16 cho thay: tong chi phi san xuat 12 267.010.000 dong, chi phi ¢6 dinh hang nam la
37.850.000 dong va chiém 14,18% tong chi phi san xuat, trong khi d6 chi phi bién
d6i chiém rat 1on 1 85,82%.

Bang 19-PL1. Chi phi hoat dong san xuat cia mé hinh nuéi tréng rong sun & ving

nudc Sau.
Ponvi | So Pon gia Chi phi
tinh | lwong | (ddng) (dong)
1. Chi phi ¢é dinh
Khau hao 37.850.000
Téng chi phi ¢é dinh (1) 37.850.000
2. Chi phi bién ddi
- Rong sun giong kg 600 15.000 9.000.000
- Day rong giéng (®: 1,5 mm) kg 332 90.000 29.880.000
- Day nylon mém bugc rong gidng kg 166 80.000 |  13.280.000
- Cbng dung gian trong cong 20 200.000 4.000.000
- Cong budc rong glong vao day glong cbng 332 200.000 66.400.000
- Cong budc day giéng vao gian trong cong 33 200.000 6.600.000
- Cong thu hoach rong tuoi cic vu trong cbng 115 200.000 23.000.000
- Luong cong nhan thuong xuyén thang 12 6.000.000 72.000.000
- Dung cu ré tién: dao, kéo, bao ... nam 1 5.000.000 5.000.000
Tong chi phi bién doi (2) 229.160.000
TONG CHI PHI SAN XUAT (3=1+2) 267.010.000

Qua két qua tinh toan d6i vai mé hinh nudi tréng rong sun & ving nudc sau
cho thiy: véi san luong thu hoach 81.071kg rong tuoi thi gia thanh san xuét (gia
ban hoa von) 1kg rong tuoi cia md hinh 1a 3.294 dong. Vi gia ban trén thi truong
la 4.000 dong/kg rong tuoi thi doanh thu ctia md hinh dién tich 1 ha trong 1 nim
nudi trong 1a 324.284.000 ddng. Loi nhuan mé hinh dat duoc 57.274.000 dong, ty




xuit loi nhuan (loi nhUan/tong chi phi san Xuit) 21,5% la cao hon so voi I4i suat
ngan hang. Thoi gian hoan vén = Tong dau tu ban dau/(Lm nhuan + Khau hao) cua
mo hinh véi 1,24 nam la phu hop véi qui md kinh té ho gia dinh so v&i mot sb
doanh nghiép 16n thoi gian hoan vén can phai 10 nam.

Chuyén giao, nhan rgng mo hinh k§ thut tréng rong sun dat niing suét cao va
chat lwgng tot de lam nguyén li¢u san xuat phan boén.

Bang 20-PL1 la két qua vé mot sb chi tiéu cua rong sun nguyén liéu khi so
sanh gitra phuong phap phoi rong truyén thong véi phuong phap phoi rong dugc
chuyén giao.

Bang 20-PL1. C4c chi tiéu nguyén liéu rong sun gitia phuong phap phoi rong
truyén thong véi phuong phép phoi rong duoc chuyén giao.

Chi tiéu Phwong phap phoi truyén | Phwong phap p_ho’i dwgc
thong chuyen giao

:Ié'rfrllogsg_;agno /Eh(n rong dé dat do 4-6 ngay 2-4 ngay
Bién dong do am cua cac mau Bién dong 1o On dinh
phén tich. ‘ ‘
Tap chat (mudi, cat, soi ...). 6-7% 3-4%

7 Rong c6 mau trang dén den, | Rong c6 mau trang nga
Cam quan. rong kho khong déu. hoic tim do, rong kho déu.

Sdn lwgng va nang sudt rong sun o0 cdc qui trinh chuyén giao
Doi voi qui trinh nudi trong rong sun vung nudc can

Két qua xac dinh san luong thu hoach rong sun tuoi cia cac vy nudi trong tai
cac ho tham gia chuyén giao qui trinh nuéi trong rong sun vung nude can tai Pha
Yén & Bang 21-PL1 cho thay khi két hop mé hinh gian cang c¢6 dinh trén day c6
phao va mb hlnh gian cang cd dinh trén ddy c6 phao voi ludi bao quanh phu hop
diéu kién kinh té ho gia dinh, néu nubi trong 6 thang trong 1 ndm vai qui mo 2 ha
va tién hanh ra giéng vé&i khéi luong bui rong giéng ban dau 100g (twong Gtng mat
d6 rong gidng 1,2 kg/m?) thi tong san lugng rong tuoi thu hoach ciia mé hinh s&
bang (San luong Vu 1 - Gidng Vu 2) + (San luong Vu 2 - Giéng Vu 3) + (San
luong Vu 3 - Gidng Vu 4) + (San luong Vu 4) = 159.900kg rong tuoi.




Bang 21-PL1. Di¢n tich chuyén giao, lugng rong giéng va sian luong rong twoi thu hoach c4c vu trdng ¢ nhitng mé hinh chuyén giao tai
thén Hoa Phu (thugc dam Cu Moéng), xa Xuan Hoa, huyén Séng Cau, tinh Pha Yén.

Gian cing c6 dinh trén day c6 phao véi lwéi bao quanh

Gian cing c6 dinh trén day c6 phao

Ho thir nhat Ho thir hai Toéng 2 ho Ho thir nhat Ho thir hai Téng 2 ho
2 2 2 2 2 2
Vu va thoi gian nuoi RO(nZ.OOOrIg o)n (2.000n’|1? Z)n (4.000an1Q ())n (8.000nr|1Q ())n (8.000m?) (16.000r|20)n
trong moi vu 2 g g Rong g Rong g Rong g Rong Rong Rong g
giong twoi ‘X tuol <X tuoi ‘X tuoi ‘X . ‘X twol
ban thu giong thu giong thu giong thu giong | twoi thu | giong thu
A ban dau ban dau ban dau ban dau| hoach |ban dau
dau hoach hoach hoach hoach hoach
ka) | (ko) (ko) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (ko) (kg)
Vu 1 (30 ngay nudi trc:‘mg) 2000| 4.850| 2.000| 4.910| 4.000| 9.760 0 0 0 0 0 0
Vu 2 (30 ngay nudi trong) 2.400 5.820 2.400 5.850 4,800 | 11.670 2450 | 5.450 2.510 5.610 4,960 | 11.060
Vu 3 (60 ngay nudi trc:‘mg) 2400 | 11.110| 2.400| 11.050| 4.800| 22.160| 8.870|33.390| 9.060| 34.020| 17.930 | 67.410
Vu 4 (60 ngay nudi trong) 2.400 | 11.040 2.400 | 11.200 4,800 | 22.240 9.600 | 36.080 9.600 36.010 | 19.200 | 72.090

Bang 22-PL1. Dién tich chuyén giao, lwong rong giéng va san luong rong twoi thu hoach cac vu trong ¢ nhitng mé hinh chuyén giao tai

thén Khanh Hoi, xa Tri Hai, huyén Ninh Hai, tinh Ninh Thuan.

Nudi trong trong 6 10ng lwéi treo gian phao noi

Gian phao né6i

Ho thir nhat Ho thir hai Tong 2 hd Ho thir nhat Ho thir hai Tong 2 hd
2 2 2 2 2 2
Vu va thei gian nuoi Ro(nl.800r|ggn (1.800rr|1q2)n (3.600n|;())n (8.200n|1?())n (8.200m*) (16.400r|20)n
trong moi vu - 2 g g Rong g Rong g Rong g Rong Rong Rong g
giong twol ‘K twoi <K twoi ‘K twoi ‘K . < K twoi
ban thu giong thu giong thu giong thu giong | twoi thu | giong thu
A ban dau ban dau ban dau ban dau | hoach |ban dau
dau hoach K hoach K hoach K hoach K K K hoach
Vu 1 (30 ngay nudi trong) 2.000 4.940 2.000 4.920 4.000 9.860 0 0 0 0 0 0
Vu 2 (30 ngay nudi trcfmg) 2.160 5.330 2.160 5.380 4.320 | 10.710 2.780 | 6.090 2.760 6.050 5540 | 12.140
Vu 3 (60 ngay nudi trong) 2.160 | 10.410 2.160 | 10.450 4.320 | 20.860 9.260 | 34.910 9.270 | 35.020 | 18.530 | 69.930
Vu 4 (60 ngay nudi trong) 2.160 | 10.380 2.160 | 10.400 4.320 | 20.780 9.840 | 37.150 9.840 | 37.190 | 19.680 | 74.340




Nhu vay, binh quin ning suit rong sun tuoi thu hoach cta qui trinh nudi
trdng rong sun ving nudc can duoc chuyén giao la: 79.950kg rong tuoi/ha/6 thang
nudi trong.

Tién hanh phoi tit ca san lugng rong sun tuoi thu hoach theo qui trinh k¥
thuat thu hoach va so ché rong sun dam bao dat tiéu chuan rong kho nguyén liéu
cho san xuét phan bén da thu duoc 19.750kg rong khd. Do d6, ning suit rong sun
khé ctia qui trinh nuéi tréng rong sun vung nudc can duge chuyén giao la: 9.875kg
rong kho/ha/6 thang nudi trong.

Doi voi qui trinh nudi trong rong sun vung nwoc sau

Két qua xac dinh san luong thu hoach rong sun tuoi cua cac vy nudi trdng tai
cac ho tham gia chuyén giao qui trinh nuodi trong rong sun vung nuoc sau tai Ninh
Thuan ¢ Bang 22 cho thay: khi két hop mé hinh nuoi trong bang gian phao ndi va
md hinh nudbi trong trong 0 16ng 1uéi treo gian phao ndi phu hop diéu kién kinh té
h¢ gia dinh, néu nudi trong 6 thang trong 1 nam vai qui mod 2 ha Va tién hanh ra
gidng véi khi luong bui rong gidng ban dau 100g (twong tng mat do rong gidng
1,2 kg/m?) thi tong san luong rong tuoi thu hoach caa md hinh s& bang (San luong
Vu 1 - Gidng Vu 2) + (San lugng Vu 2 - Giéng Vu 3) + (San luong Vu 3 - Gidng
Vu 4) + (San lvgng Vu 4) = 161.930kg rong tuoi.

Nhu viy, binh quin ning suit rong sun tuoi thu hoach cta qui trinh nudi
trong rong sun vung nudc sau dugc chuyén giao la: 80.965kg rong tuoi/ha/6 thang
nudi trong.

Tién hanh phoi san lugng rong sun tuoi thu hoach theo qui trinh k¥ thuat thu
hoach va so ché rong sun dam bao dat tiéu chuan rong kho nguyén liéu cho san xuét
phan bon da thu dugc 20.210kg rong khé. Do d6, ning suat rong sun kho cua qui
trinh nudi trong rong sun ving nude sdu dugc chuyén giao 1a: 10.105kg rong
kho/ha/6 thang nudi trong.

Hiéu qud kinh té cuia cdac qui trinh chuyén giao
Qui trinh nuoi trong rong sun vung nwéc can

Bang 23-PL1 va 24-PL1 la dy toan chi phi dau tu, chi phi hoat dong san xuat
va tinh toan hiéu qua kinh té cho md hinh nudi tréng rong sun & ving nudc can 1am
nguyén lidu cho san xudt phan bon da chuyén giao véi dién tich nudi trong 1 ha. Sir
dung két hop 2 mé hinh 1a mé hinh gian cing ¢ dinh trén day c6 phao véi luéi bao
quanh ving nuéc can va md hinh gian cing ¢b dinh trén dy c6 phao ving nudc
can. Thoi gian nudi trong duoc thyc hién 6 thang trong 1 nam. Tién hanh ra giéng
va thu hoach 4 vy, trong d6 ¢4 2 vu nudi trong véi muc dich luu gitt va nhan nhanh
gidng, 2 vu nudi trong véi muc dich thu hoach rong sun thuong pham lam nguyén
lidu cho san xuat phan bén.

Tir Bang 23-PL1 cho thay chi phi dau tu ban dau cho mé hinh nudi trong
rong sun ¢ vung nudc can Voi su két hop 2 m6 hinh la m6 hinh gian cang ¢b dinh
trén ddy c0 phao véi ludi bao quanh va md hinh gian cang c¢b dinh trén day co phao,
bao gom tat ca cac giai doan luu gitr glong, nhéan giéng va nuoi trong thuong pham
VGi tong s6 tién ban dau 1a 111.250.000 dong/l ha. So véi cac dbi tuong nudi trong
thity san khac, chi phi ban dau ciia md hinh trdng rong sun nay khéng cao va phi
hop véi diéu kién kinh té caa ngudi nubi trong rong sun. TOy hang muc vat tu ma



thoi gian khau hao dao dong tir 2 dén 5 ndm. Khau hao chi phi dau tw 43.750.000
dong/nam, chiém 39,33% tong dau tu la hop ly trong viéc thu hoi von dau tu doi vai

mo hinh.

Bang 23-PL1. Chi phi dau tu ban d¢au ctia md hinh nudi trdng rong sun ¢ ving nuéc
can (dién tich 1 ha).

Cacloaivattwgian | P | sé | Pongia | Chiphi | 'Y | Khéuhao
nudi tréng rong V! 1 Jwong (dong) (dong) tho (dong)
tinh : (nim)

- Chycocgdlamgian | cay | 200 20000 | 4.000.000| 3 1.333.333
- Day chinh lam khung
gian trong va budc vao | kg 200 70.000 | 14.000.000 | 3 4.666.667
coc @: 14 mm
- Day nang 45 day | o | 459 70.000 | 10.500.000 | 3 3.500.000
rong ®: 8§ mm
- Ludi bao quanh gian | | 59, 180.000 | 39.600.000 | 2 | 19.800.000
trong mlia nang nong
- Day cudc tring lam
day giéng ludi bao| kg | 110 90.000 | 9.900.000 | 2 4.950.000
gian
- Xop tam (1 m x 0.5 | x| 409 65.000 | 6.500.000 | 2 3.250.000
m x 0,1 m)
- Phao lon (co the | i | g 75.000 |  6.750.000 | 3 2.250.000
dung can nhya 20 lit)
- Thung —chaidi| oo | 5 | 10000.000| 20.000.000| 5 | 4.000.000

chuyén
Tong dau tw ban dau 111.250.000
Tong khdu hao (nim) 43.750.000

Chi phi hoat dong san xuat cia md hinh nudi trong rong sun & viing nudc can

tién hanh 6 thang trong 1 nam vai 4 vu nudi trong cho qui md trang trai dién tich 1
ha & Bang 24 cho thay: téng chi phi san xuét 1a 256.750.000 dong, chi phi c¢b dinh
hang nam 1a 43.750.000 dong va chiém 17,04% téng chi phi san xuat, trong khi d6
chi phi bién di chiém rat 16n 1a 82,96%.

Trong thuc té san xuat caa nghé nudi trong rong sun, san pham thuong mai
c6 thé ban Ia rong tuoi lam giéng, rong tuoi thuong pham hoic rong khd nguyén
licu. Tur két qua chuyén giao md hinh nuéi trong rong sun ¢ viing nuwdc can Vi muc
dich 1am nguyén lidu cho san xuat phan bon, ching tdi tién hanh tinh hiéu qua d6i
v6i md hinh duoc théng qua gia ban rong kho thuong pham.

Bang 24-PL1. Chi phi hoat dong san xuat mé hinh nudi tréng rong sun ¢ ving nuéc
can (dién tich 1 ha).

Pon vi So Pon gia Chi phi
tinh lwong (dong) (dong)
1. Chi phi ¢ dinh
Khau hao 43.750.000
Tong chi phi ¢é dinh (1) 43.750.000
2. Chi phi bién dbi
- Rong sun giong kg 2.000 15.000 30.000.000
- Day rong giéng (®: 1,5 mm) kg 300 90.000 |  27.000.000




- Day nylon mém bugc rong gidng kg 150 80.000 12.000.000
- Cong dung gian trong cong 15 200.000 3.000.000
- Cong bugc rong glong vao day glong cong 300 200.000 60.000.000
- Cong budc day giéng vao gian trong cong 30 200.000 6.000.000
- Cong thu hoach rong tuoi cac vu trong cong 110 200.000 22.000.000
- Cong phoi rong kho cbng 30 200.000 6.000.000
- Luong cong nhan thuong xuyén thang 7 6.000.000 42.000.000
- Dung cu ré tién: dao, kéo, bao ... nam 1 5.000.000 5.000.000
Téng chi phi bién déi (2) 213.000.000
TONG CHI PHI SAN XUAT (3=1+2) 256.750.000

Qua két qua tinh toan déi vai mé hinh nudi tréng rong sun ¢ ving nudc can
dién tich 1 ha, tién hanh nubi trong 6 thang trong 1 nim véi 4 vu nudi trong cho
thiy: véi san lwong thu hoach 9.875kg rong khé thi gia thanh san xuat (gi& ban hoa
vbn) 1kg rong khd cta moé hinh 1a 26.000 déng. Voi gia ban trén thi truong la
32.000 dong/kg rong khé thi doanh thu cua mé hinh la 316.000.000 d6ng. Loi
nhuan mé hinh dat dugc 59.250.000 ddng, ty xuat lgi nhuan (loi nhuan/tong chi phi
san xuat) 23,1% 1a cao hon so v&i lai suat ngan hang. Thoi gian hoan vén = Téng
dau tu ban dau/(Lol nhuan + Khau hao) cua md hinh véi 1,08 nam 1a phu hop Vi
qui md kinh té ho gia dinh so véi mét sé doanh nghiép 16n thai gian hoan vén can
phai 10 nam.

Qui trinh nuoi trong rong sun vung nwdéc sau

Bang 25-PL1 va 26-PL1 la dy toan chi phi dau tu, chi phi hoat dong san xuat
va tinh toan hiéu qua kinh té cho mé hinh nudi trong rong sun & ving nudc sau lam
nguyén liéu cho san xuat phan bén da chuyén giao vai dién tich nudi trong 1 ha. Sir
dung ket hop 2 mé hinh [a m6é hinh nubi trong rong sun trong 6 long ludi treo glan
phao ndi ving nudc sau va mod hinh nudi trong rong sun bang gian phao n6i ving
nuoc sau. Thoi gian nudi trong duoc thuc hién 6 thang trong 1 nam. Tién hanh viéc
ra giéng va thu hoach rong 1a 4 vu, trong d6 ¢6 2 vu nuoi trong (mdi vu 1 thang) véi
muc dich luu giit va nhan nhanh giéng rong sun, 2 vu nudi tréng (Mdi vu 2 ‘thang)
v6i muyc dich thu hoach rong sun thuong pham 1am nguyén liéu cho san xuat phan
bon.

Bang 25-PL1. Chi phi dau tu ban dau cia md hinh nudi trdng rong sun & ving nudc
sau (dién tich 1 ha).

Pon Tubi

Cac loai vat tw gian vi S6 Don gia Chi phi tho thi‘u hao
nuoi trong rong tinh lwong (dong) (dong) (nz'u.n) (dong)

- Neo cia gian noi

(bao ximang chira cat, | cay 480 10.000 |  4.800.000 | 3 1.600.000

da..)

- Day chl'nh lam

khung gian trong va | o 250 70.000 | 17.500.000| 3 | 5.833.333

buoc vao neo @: 20

mm

- Day nang dg day | | . 150 70.000 | 10.500.000 | 3 3.500.000

rong ®: 8§ mm

- O long ludi hinh chir | - ., 25| 5.000.000| 125.000.000| 3 | 41.666.667

nhat 12m x 6m

- X6p tim (1 m x 0,5 | tim 100 65.000 6.500.000 | 2 3.250.000




m x 0,1 m)

- Phao 16n (c6 thé

dung can nhua 20 Iit) cai 100 75.000 7.500.000 | 3 2.500.000

- Thing chai di| . 2| 10.000.000 | 20.000.000| 5 4.000.000
chuyén

Tong dau tw ban dau 191.800.000

Tong khdu hao (nim) 62.350.000

Tir Bang 25-PL1 cho thiy chi phi dau tu ban dau cho md hinh nudi trong
rong sun ¢ vung nuGc sau voi su két hop 2 mo hinh la nu6i trong rong sun trong 6
10ng ludi treo gian phao n01 va nuoi trong rong sun bang gian phao noi, bao gom tat
ca cac giai doan luu gitr glong, nhan giéng va nudi trong thuong pham Vvéi tong sb
tién ban dau 1a 191.800.000 dong/1 ha. So véi cac ddi twong nudi trong thiy san
khac, chi phi ban dau cua mé hinh tréng rong sun nay khong cao va phd hop Voi
ngudi nubi trong. TUy hang muc vat tu ma thoi gian khau hao dao dong tir 2 dén 5
nam. Khau hao chi phi dau tu 62.350.000 dong/nam, chiém 32,51% tong dau tu 1a
hop Iy trong viéc thu hdi vén dau tu dbi vai mé hinh.

Bang 26-PL1. Chi phi hoat dong san xuat md hinh nudi trdng rong sun & ving nuéc
sau (dién tich 1 ha).

Ponvi | S6 Pon gia Chi phi
tinh | lwong | (dong) (dong)
1. Chi phi cé dinh
Khau hao 62.350.000
Téng chi phi ¢é dinh (1) 62.350.000
2. Chi phi bién doi
- Rong sun giéng kg 2.000 15.000 30.000.000
- D4y rong glong (®: 1,5 mm) kg 280 90.000 25.200.000
- Dy nylon mém bugc rong gidng kg 140 80.000 11.200.000
- Cong dung gian trong cbng 20 200.000 4.000.000
- Cong budc rong glong vao day glong cong 280 200.000 56.000.000
- Cong budc day giéng vao gian trong cbng 30 200.000 6.000.000
- Cong thu hoach rong tuoi cic vu trong cbng 100 200.000 20.000.000
- Coéng phoi rong kho cong 30 200.000 6.000.000
- Luong cong nhan thuong xuyén thang 7 6.000.000 42.000.000
- Dyng cu ré tién: dao, kéo, bao ... nim 1 5.000.000 5.000.000
Tong chi phi bién doi (2) 205.400.000
TONG CHI PHI SAN XUAT (3=1+2) 267.750.000

Chi phi hoat dong san xuat caa md hinh nudi trong rong sun & ving nudc sau
tién hanh 6 thang trong 1 ndm v&i 4 vu nudi trong cho qui md trang trai dién tich 1
ha & Bang 26-PL1 cho thay: tong chi phi san xuat 1a 267.750.000 dong, chi phi ¢b
dinh hang nim 13 62.350.000 dong va chiém 23,29% tdong chi phi san xuét, trong
khi d6 chi phi bién do6i chiém rét 16n 12 76,71%.

Trong thuc té san xuat caa nghé nudi trong rong sun, san pham thuong mai
cd thé ban Ia rong tuoi 1am giéng, rong tuoi thuong pham hoic rong khd nguyén
lieu. Tur két qua chuyén giao mé hinh nudi trong rong sun & ving nudc sau Véi muc




dich lam nguyén liéu cho san xudt phan bon, ching tdi tién hanh tinh hiéu qua doi
véi mo hinh duogc thong qua gia ban rong kho thuong pham.

Qua két qua tinh toan d6i véi mo hinh nudi trdng rong sun & ving nudc sau
dién tich 1 ha, tién hanh nubi trong 6 thang trong 1 nim véi 4 vu nudi trong cho
thay: vé6i san lwong thu hoach 10.105kg rong khd thi gia thanh san xuat (gia ban hoa
vén) 1 kg rong khd ciia mé hinh 1a 26.497 dong. Vé6i gia ban trén thi truong la
32.000 dong/kg rong khé thi doanh thu cua mé hinh 1a 323.360.000 d6ng. Loi
nhuan mé hinh dat duoc 55.610.000 dong, ty xuat lgi nhuan (lgi nhuan/tong chi phi
san xuat) 20,8% 1a cao hon so véi lai suat ngan hang. Thoi gian hoan vén = Tong
dau tu ban daU/(LO’I nhuan + Khéu hao) cua md hinh véi 1,63 nam la phu hop véi
qui md kinh té ho gia dinh so véi mét sé6 doanh nghiép 16n thai gian hoan vén can
phai 10 nam.

PHU LUC 2. NGHIEN CUU PHUONG PHAP THU HOACH, SO CHE VA
CHIET SUAT HOAT CHAT TU RONG SUN THANH PHAN BON

Nghién ciru phwong phap bao quan sau thu hoach va so ché nguyén liéu phu
hop cho chiét xuat cac hoat chat tir rong sun.

Bdo qudn rong kho nguyén liéu

Padnh gid sw bién doi trang thdi cam quan rong khé theo thoi gian bdo quan:

Bdng 1-PL2. Su thay doi trang thai cam quan rong kho theo thoi gian

Tuanbdo | - Chi M6 ti Ghi cht
quan thw | tiéu
0 Mau | Rong c6 mau vang déu va sang bong, d6i chd
¢6 mau hoi nau
Mui Mui tanh nhe cua rong, khdng mui moc
Trang | Rong kho, don, khdng tap chat, khéng c6 tinh
thai thé mudi.
1 Mau Rong c6 mau vang déu va sang bong, doi chd | Twong tu cho
c6 mau hoi nau rong bao quan
Mui MUui tanh nhe cua rong, khdng mui maoc trong cac loai
Trang | Rong kho, don, khdng tap chat, khéng c6 tinh | bao  bi  khac
thai thé mudi. nhau
2 Mau | Rong c6 mau vang déu bdt sang bong, doi | Twong tu cho
chd ¢6 mau hoi nau. rong bao quan
Mui Mui tanh nhe cua rong, khéng mui méc trong cac loai
Trang | Rong khd, khéng don, khéng tap chat, khdng | bao  bi  khéc
thai | c6 tinh thé mudi. nhau
3 Mau | Rong c6 mau vang déu bot sang bong, doi | Tuong tu cho
chd c6 mau hoi nau. rong bao quan
Mui Mui tanh nhe cia rong, khéng mui méc trong cac loai
Trang | Rong kho, khéng don, khéng tap chat, khong | bao  bi  khéc
thai | cd tinh thé mudi. nhau
4 Mau | Rong c6 mau vang déu bdt sang bong, doi | Twong tu cho
chd ¢4 mau hoi nau. rong bao quan
Mui Mui tanh nhe caa rong, khéng mui mbc trong cac loai




Trang | Rong kho, dai, khdng tap chat, khéng co tinh | bao bi  khéc
thai | thé mudi. nhau
5 Mau | Rong c6 mau vang déu bot sang bong, doi | Twong tu cho
chd c6 mau hoi nau. rong bao quan
Mui Mui tanh nhe cua rong, khdng mui méc trong cac loai
Trang | Rong kho, dai, khdng tap chat, khéng co tinh | bao  bi  khéc
thai | thé mudi. nhau
6 Mau | Rong c6 mau vang déu bot sang bong, doi | Twong tu cho
chd c6 mau hoi nau. rong bao quan
Mui MUi tanh nhe cua rong, khéng mui méc trong cac loai
Trang | Rong kho, dai, khdng tap chét, khéng co tinh | bao bi  khéc
thai | thé mudi. nhau
7 Mau | Rong c6 mau vang déu bdt sang bong, doi | Twong tu cho
chd c6 mau hoi nau. rong bao quan
Mui MUi tanh nhe cua rong, khéng mui méc trong cac loai
Trang | Rong kho, dai, khdng tap chat, khéng co tinh | bao  bi  khéc
thai | thé mudi. nhau

Két qua phdén tich héa Iy va ddc tinh leu bién
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Thoi gian bao quan (tuan)

Hinh 1-PL2.. Sy bién déi dé am cia cac mau rong khd bdo quan bang cac bao bi

khac nhau
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Thoi gian bao quan (tuan)

Hinh 2-PL2. Sw bién déi ham hrong carrageenan cua cac mau rong khd bdo quan
beang cac bao bi khac nhau
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Thoi gian bao quéan (tuan)

Hinh 3-PL2. Su bién doi dg nhét cia dung dich carrageenan 1,5% (o 75°C) chiet
rat tzr cAc mau rong khé bdo quan bang cac bao bi khac nhau
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Thoi gian bao quan (tuin)

Hinh 4-PL2. Sy bién doi sic dong ciia dung dich carrageenan 1,5% (¢ 20°C) chiet
rat tzr cdc mau rong khé bdo quan bang cac bao bi khac nhau



PHU LUC 3. NGHIEN CUU CONG NGHE SAN XUAT PHAN BON LA
GIAU OLIGOCARRAGEENAN TU DICH CHIET RONG SUN

Anh hwéng ciia nong dé axit dén higu sudt thiy phan carrageenan

Bang 1-PL3. Ham lugng carbohydrate tong (g/L) ¢6 trong dich chiét sau qua trinh
thuy phan bang céc axit theo nong d6 khac nhau, thoi gian 90 phat, nhiét do 90 °C,

2 % (w/v) rong sun Kappaphycus alvarezii

Néng do CoH50s CHsCOOH  C¢HsO7 H.S04 H3PO,
(M) (axit (axitacetic)  (axitcitric)  (axitsulfuricy U
ascorbic) photphoric)
0.05 8.26+0.32 630+028 7.37+026 7.73+0.34 6.85 + 0.27
0.1 9.19+0.38 6.96+041 8.08+0.20 855+0.46 7.21+0.22
0.2 9.72+0.22 730+0.16 837+022  9.13+0.08 7.55+0.25
0.3 10.19+0.36 7.73+0.35 9.60+0.28  9.25+0.38 8.00 + 0.29
0.4 11.12+0.44 787+052 9.78+0.35 9.33+0.45 8.70 + 0.54
. 60
s
S 50
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j=H
=
S 30 -
=
@
: 20 T T T T
0 0.1 0.2 0.3 0.4
Nong do axit (M)
~—C6H806 -#-CH3COOH —+C6H807 ——H2S04 —+~H3P04

Hinh 1-PL3. Anh hudng cua céc nong do axit khac nhau den higu suat thiy phan
(%) tinh theo ham lugng carbohydrate tong c6 trong dich chiét, thoi gian 90 phdt,
nhiét @6 90 °C, 2 % (w/v) rong sun Kappaphycus alvarezii

Nhu vay ham lugng carbohydrate téng cuia dich sau thay phan bi anh huong
nhiéu bai ndng d6 axit. Nong d6 0.4 M lam tang ham lugng carbohydrat, tuy nhién
& nong do 0.2 M hiéu suat thity phéan ciing tuong dbi khong chénh léch nhiéu: axit
ascorbic (55.6 % va 48.59 %), axit acetic (39.37 % va 36.5 %), axit citric (48.92 %
va 41.83 %), axit sulfuric (46.66 % va 45.65 %) va axit photphoric (43.5 % va
37.73 %), vi vay nong do 0.2 M duoc chon 1a nong do duogc sir dung trong cac thi
nghiém tiép theo.



Anh hwéng cia thoi gian dén hiéu sudt thiiy phin carrageenan

Bang 2-PL3. Ham lugng carbohydrate tong (g/L) ¢6 trong dich chiét sau qué trinh
thuy phéan bang cac axit theo thoi gian khac nhau, nhiét d 90 °C, 2 % (w/v) rong
sun Kappaphycus alvarezii, nong d6 axit 0.2 M

g (st | CHECOOH  CitkOr bSOy

(pht) ascorbic) (axit acetic)  (axit citric) (axit sulfuric) ohotphoric)
30 8.18 +0.32 5.50+0.34 6.95+0.26 7.60+0.21 6.04 +0.32
60 9.03+0.24 6.52 +0.36 7.43 +0.27 8.18 £0.23 6.95+0.18
90 9.72+0.22 7.30+0.16 8.37+0.22 9.13 +0.08 7.55+0.25
120 10.80+0.53 7.60 +0.27 9.14 +0.35 11.11+0.37 8.50%0.25
150 11.76 £+ 0.48 8.98 +0.33 10.10+0.49 11.38+0.34 9.35+0.17

Anh huong cua thoi gian thity phan dén ham lugng carbohydrate tong duoc
khao sét trong khoang tir 30 dén 150 phut. Ham lwong carbohydrate tong khi thuy
phan cua cac loai axit déu ting gin nhu tuyén tinh theo thoi gian, trong d6 axit
ascorbic van tao ra dich thuy phan rong sun c6 ham luong carbohydrat tong cao hon
so Vi cac loai axit khac. Axit ascorbic lam ting ham luong carbohydrat tong tir
8.18+0.32 1én 11.76+0.48 g/L khi tang thoi gian tir 30 dén 150 phit, twong Gng Voi
hiéu suat thay phan 40.9 % va 58.8 %. Axit sulfuric van tao ra dich sau thuy phan
c6 ham luong carbohydrat tong cao hon so véi axit photphoric ¢ tat ca cac khoang
thoi gian. Hiéu suat thay phan cia axit sulfuric ting tir 38 % 1én 45.6 % tuong (g
Vi thoi gian tir 30 dén 90 phat (Hinh 2-PL3.).
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Hinh 2-PL3. Anh huong caa thoi gian thuy phan dén hiéu suat (%) tinh theo ham
lugng carbohydrate tong c6 trong dich chiét sau qué trinh thaty phan, nhiét do thay
phan & 90 °C, 2 % (w/v) rong sun Kappaphycus alvarezii, néng do axit 0.2 M



Anh hwong cia nhigr dg dén hiéu sudt thaiy phan carrageenan
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Hinh 3-PL3. Anh huéng cua nhiét d6 dén hiéu suét thuy phan (%) tinh theo ham
lugng carbohydrate tong co trong dich chiét, thoi gian 90 phut, 2 % (w/v) rong sun
Kappaphycus alvarezii, nong do axit 0.2 M

Nhiét d6 c6 anh huong dang ké dén qua trinh thuy phan rong sun
Kappaphycus alvarezii bang cac tac nhan axit. O 60 °C axit ascorbic tao ra dich
thay phan c6 ham lugng carbohydrate 7.18+0.15 g/L. va tang nhanh 1én 9.72+0.22
g/L & 90 ©°C (Bang 3), gia tri nay cao hon so v6i hai loai axit hiru co con lai la axit
acetic (7.3040.16 g/L) va axit citric (8.37+0.22 g/L). Tuong tu nhu yéu té thoi gian
thay phan, nhiét do thiy phan ciing 1am ting ham luong carbohydrat tong cua axit
sulfuric, tir 7.65+0.37 g/L & 60 °C Ién 9.13+0.08 g/L & nhiét do 90 °C, hiéu suat
thay phan tang tir 38.25 % 1én 45.65 % (Hinh 3-PL3).

Bang 3-PL3. Ham lwong carbohydrate tong (g/L) c6 trong dich chiét sau qué trinh
thay phan bang cac axit theo nhiét do thuy phan khac nhau, thoi gian 90 phut, 2 %
(w/v) rong sun Kappaphycus alvarezii trong 80 mL axit 0.2 M

Nhict - CoHgOc CHiCOOH  CsHzOy H2S04 H3PO,

do (axit . (axit acetic) (axit citric) (axit sulfuric) (axit .
(°C) ascorbic) photphoric)
60 7.18 £0.15 5.25+0.26 6.72 £0.26 7.65 +0.37 5.8+£0.21
70 8.23+0.24 6.31+0.17 7.32+£0.35 8.11+£0.28 6.45 +£0.22
80 8.60 £ 0.23 6.34 £0.21 7.52+£0.42 8.34 £0.33 6.90 £ 0.21
90 90.72+0.22 7.30+£0.16 8.37£0.22 9.13 £0.08 7.55+0.25

Ngoai ra cd thé nhan thay su thay d6i ham lugng carbohydrate tong kha rd rang
dién ra trong hai khoang nhiét do: tir 60 dén 70 °C va tir 80 dén 90 °C. Phan trim
thay doi ting 1én 13.02% (tir 8.6+0.23 g/L 1én 9.72+0.22 g/L) d4i véi axit ascorbic
va 9.47 % (tir 9.38+0.33 g/L 1én 9.13+0.08 g/L) ddi vai axit sulfuric.



Ddnh gid hiéu qud ciia ché phdam phén bén ld giau oligocarrageenan di véi cay
trong

Thet nghiém ddnh gid hiéu qua cia ché phdam phdn bon 1a doi véi cay ngo.

Bang 4-PL3. Chiéu cao cdy (cm) sau cac dot phun dich chiét thiy phan rong sun
Kappaphycus alvarezii tir axit ascorbic véi nong d6 carbohydrat trong dich phun la

khac nhau
O phun axit ascorbic
Luong 1A: Ludng 2A: Ludng 3A: Ludng 4A:
st doi chung 70 mg/L 140 mg/L 280 mg/L
Pot Dot Dot Dot Dot Dot Dot Dot Dot Dot Dot Dot
1 2 3 1 2 3 1 2 3 1 2 3
1 50 180 195 58 220 220 65 205 225 59 190 205
2 56 165 195 55 215 220 57 195 210 61 200 200
3 52 175 190 54 215 225 66 170 195 54 185 190
4 47 150 180 52 220 220 58 220 225 47 180 185
5 46 150 175 57 215 220 /2 225 240 55 160 165
6 50 170 185 59 220 225 66 215 230 59 155 180
7 40 140 165 60 210 225 60 220 220 54 170 185
8 52 173 190 60 215 220 67 210 225 53 190 195
9 52 170 190 60 210 220 65 215 225 60 185 205

10 51 170 190 60 210 210 58 200 230 66 195 195

50,1 164 18 575 215 219 634 207 222 56,8 181 188

SD 4,70 131 956 292 497 438 490 16,2 123 529 14,2 138

938 7,95 555 507 231 199 773 7,81 553 931 780 7,33




That nghiém ddnh gid hiéu qud cua ché phdam doi véi cay ca phé

Bang 5-PL3. Kha ning khang sau bénh hai cua ché pham phan bon 14

- Ty & bénh (%)

Céc 16 thi nghiém N&m hong Gi st Kho canh
1A 7,56 23,44 12,54
A 412 10,26 7,48
3A 2,67 3,94 2,48
4A 2,65 3,65 2,45
5A 2,62 5,28 2,33

Anh hwéng ciia nong dé phun ché pham dén nang sudt, chat heong ca phé

Bang 6-PL3. Anh huong caa ndng d6 ché pham dén ning suit ca phé

Cac 16 thi nghiém Ning suét hat (tan/ha) Ty 1& % so véi ddi ching
1A 3,43 -
2A 3,74 9,03
3A 412 20,11
4A 4,15 20,99
5A 4,02 17,20

Bang 7-PL3. Anh huong cua ndng d6 ché pham dén chat lwong hat ca phé

Cong thic 1 Tuwoi/Nhan Ty 1€ hat trén sang | P 100 nhan (g)
(Ascorbic) (Kg tuoi/ Kg nhan) 16 (%)

1A 4,38 86.54 19,92

2A 4,34 89,63 20,11

3A 4,28 91,49 20,45

4A 4,25 91,78 20,57

5A 4,31 90,32 20,05

PHU LUC 4. NGHIEN CUU CONG NGHE SAN XUAT PHAN HU'U CO VI
SINH TU BA RONG SAU KHI CHIET PHAN BON LA

Phan 1ap, chon loc va khao sat diéu kién Ién men ciaa cac chiing VSV ban dia
c6 kha niang co dinh dam va phan giai phot pho.
Phén I@p va chgn lgc céc ching VSV bin dia c6 kha ning cé dinh dgm va phan
gidgi phat pho

Tién hanh thu mau dat tai cac huyén EaKar, huyén CuMgar, huyén Krong
Buk, Krong Pac va huyén Buon Don.
Phan ldp céc ching vi khudn Azotobacter spp.

Tir 20 mAu dat thu thap duoc ¢ cac huyén thudc tinh Dic Lic duoc khao sét,
da phan 1ap duoc 15 chang vi khuan c6 kha ning 1a Azotobacter moc tao khuan lac
trén moi trudng phan lap dic hiéu khdng chtra ngudn nito. Trong sé 15 ching da
phan lap, c6 9 chung sinh trudng, phat trién manh trén moi truong Ashby nén duoc
lya chon lam dbi twong cho cac nghién cau tiép theo. Két qua dac diém hinh thai
khuan lac cin cur trén khoa phan loai cua Bergey, 1989 c6 thé khang dinh chung déu
la vi khuan Azotobacter c6 kha ning c¢é dinh nito, 12 vi khuan Gram am, cd kha




nang di dong, c6 hoat tinh catalase va oxidase, c6 kha nang ddng hoa glucose,
lactose, fructose, sucrose va mannitol. Két qua nhan dang 9 chuang Azotobacter
phan lap duogc thé hién trén bang 1-PL4 sau day.

Bang 1-PL4. Tong hop dic diém hinh thai khuan lac va sinh hoa cua céc chang
Azotobacter phan lap duoc

Hinh Kha Hoat tinh sinh Kha nang dong hoa cac loai
*ZLE:]Z“ Hinh thai khuan lac d@t‘gg Gram | "N enzyme durdng
bio dong Catalase | Oxidase | Glu | Fru | Suc | Lac | Man

A1904EK02 TrPn, t:rang t{ong, bé Hth 1 B n g g " " - -
mat nhan, nhay cau

A1912EK11 Tton,kr_nau duc, nhay | Hinh 1 B n g g " " - -
udt, 16i, bong. ovan

A1912EK12 Khuan lac nhP li ti, Hth i . N . . N N . .
tron trong suot cau

A1912EK15 thngrnau,nonJ0| Hinh i + N . . R R R R
nho ovan

A1904cMo3 | Khuan lac dep, khong | Hinh | + + + P N P
mau ovan

A1904CMO7 Khuan lac nhcz liti, Hth i + N . . R . . R
tron, trong suot cau

A1912KPO5 K,huan !ac trg_n, trong Hth 1 B n " " n - n -
sang, bdng loi cau

A1912KP06 Khuan Ig}c nho, khéng Hth i + N . . R R s R
mau, nhan den cau

A1912BD09 }Ehong mau, tron , Hinh i + N . . R R s R
161, bong udt ovan

Ki hiéu chung: AYYMMWhNu, trong d6: A 1a viét tat cua Azotobacter; YY 1a nim
thu mau; MM Ia thang thu mau; Wh Ia viét tat cia dia phuong thu mau (huyén
EaKar: EK, huyén CuMgar: CM, huyén Krong Buk: KB, huyén Krong Pac: KP,
huyén Buon Pon: BP); Nu 14 s6 thir tu ciia chung dugc phan lap.

Phan ldp va tuyén chen cac ching vi khudn Bacillus mucilaginous

Két qua da phan 1ap duoc 33 ching vi sinh vat c6 kha ning tao cac vong phan
giai phdt pho trén moi truong Pikovskaya chira Cas(PO4)2 kho tan véi dic diém
hinh thai dugc mo ta nhu trong bang 2-PL4. Hién tuong tao vong phan giai phot
pho duoc giai thich 1a do céc chung nay cd kha niang tiét mot sé dang axit hitu co
nhu axit citric, axit lactic, axit gluconic, axit succinic... lam giam pH cta méi
truong nudi cay nén gilp vi khuan phan giai dugc phét pho kho tan (Sharma S. et
al., 2013). Két qua ghi nhan vé hinh thai, mau sic khuan lac, hinh dang té bao va
cac dac diém nhan dang cua cac chung vi khuan phan giai phét pho dugc thé hién &
bang 2 dudi day. Két qua nghién ciru nay ciing cho thay dac diém hinh thai cua cac
chung vi sinh vat phan giai phdt pho ma nhom nghlen ctru da phan lap duoc cling
trong tu nhu mot s6 nghién ctu trude diy cua cac nhom tac gia khac (Hu X, et. Al,
2006; Nguyén Thi Thanh Mai va cs, 2018).

Bang 2-PL4. Tong hop dic diém hinh thai khuan lac va mot sé dic diém nhan dang
ctia cac chung vi sinh vat phan giai phét pho

Ki higu Hinh
STT e Hinh thai khuin lac dangté  Gram
chiing : b0

1 B1904EK16  Tron déu, nho, vang nhat. Que +
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B1912EK17

B1912EK18

B1912EK19
B1904EK20
B1904EK21

B1912KP22
B1912KP23
B1912KP24

B1912KP25

B1912CM26

B1912CM27

B1912CM28

B1912CM29
B1912CM30
B1912KB31
B1912KB32
B1912KB33
B1912KB34
B1912KB35
B1912KB36
B1912KB37
B1912KB38
B1912BD39
B1912Bb40
B1912Bb41
B1912Bb42
B1912Bb43
B1912Bb44
B1912Bb45

B1912BDb46

B1912KP47

B1912KP48

Tron véi mép hoi gon, tron uét, hong lot & ngoai, ¢ giira c6
mau trang trong.

Dang bau duc, mép déu, tir ngoai vao trong c6 mau tir vang
nhat - mau sita - tring trong.

Dang bau duc, mép déu, tir ngoai vao trong c6 mau vang
dam dén vang lot.

Dang I6m ¢c6 mau vang, mép gon séng.

Tron déu, vang nhat, bé mat nhay tir ngoai vao trong c6 mau
vang dén vang lot va tam 16m.

Dang bau duc, mép rang cua, c6 mau tring sira.

Tron déu c6 mau vang nhat duc, tim ¢ mau trang trong.
Dang bau duc, mép déu, ¢ mau vang nhat duc.

Dang lan, mép gon, nhay, c6 mau vang tir ddm dén nhat tinh
tir ngoai vao trong.

Tron déu, mép déu, tir ngoai vao trong c6 mau tir vang dam -
trong - mau nga.

Dang bau duc, mép déu, tir ngoai vao trong co6 mau tring sira
dén tring trong.

Dang bau duc, mép hoi gon, vang nhat & bién va c6 mau
tring trong & tdm, nhay nhét.

Tron déu, kho xU i, c6 mau tring sita.

Tron déu, vang nhat, tron ué6t, bé mat 15i.

Tron c6 mau tring sira, bién déu.

Hinh 6 van, mép ngoai trang sira, mép trong vang nhat, nhay.

Tron déu, tron uét, 16i, tring sira pha vang nhat.

Tron ¢6 mau vang, hoi 15i.

Tron, hoi 16i, ¢6 mau tring vién dam, trong nhat.

Tron déu, c6 mau vang nhat.

Tron déu hoi 16i, tron, vang nhat, tim mau trang sira.

Tron, mép khong déu, c6 mau tring sira.

Khéng déu, hoi 16i, c6 mau vang.

Hinh 6 van, vang nhat, hoi 10i.

Dang 15i, mép gon séng nhiéu c6 mau vang nhat, nhay.
Dang elip, tron uét, mau tring sita pha vang nhat.

Tron déu, mau vang nhat, tron uét.

Tron déu, tron w6t, mau tring sita pha vang nhat.

Tron déu, tring sita nhung tim hoi vang.

Mép hoi gon, vong ngoai tréing trong, vong trong dang trang
stra dam.

Dang nhay, mau séc tir ngoai vao trong tring sira dén vang,
mép hoi gon.

Tron déu, tron wét, tir ngoai vao trong co mau trang sira dén
trang trong.
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Que

Que
Que
Cau
Cau
Cau
Cau
Que
Que
Cau
Cau
Que
Que
Que
Que
Cau
Cau

Que
Que

Que
Que

+ o+ + + 4+ o+

+ + + + +

+

+

Ki hiéu ching: BY YMMWhNu, trong d6: B 1a viét tit cua Bacillus mucilaginous;
YY la ndgm thu mau; MM la thang thu mau; Wh 1a viét tat cua dia phuong thu mau
(huyén EaKar: EK, huyén CuMgar: CM, huyén Krong Buk: KB, huyén Krong Pac:

KP, huyén Buon Don: BD); Nu 1a s6 thar ty caa ching dugc phan lap.

Kha nang phan gidi 1an cua cac chang vi sinh vat

Kha niang phan giai 1an cia 33 chung vi khuan phan lap dugc thé hién ¢ bang

3. Két qua nghién ctu cho thay, kha ning phan giai 1an cua cac chang vi sinh vat
phén lap duoc la khac nhau tuy tirng chung va nhin chung thi kha nang phan giai
lan gia tang khi kéo dai thoi gian u mau.

duoc

Bang 3-PL4. Tng hop kha ning phén giai 1an cua 33 chang vi khuan phan lap

STT

Chiing vi

khuén

Pwong kinh vong phan giai lan D — d (mm)

24 givv 72 gitr 120 gidr 168 gidr

216 givr

264 givr




1 B1904EK16 2,8+0,33 3,9+0,14 3,8+0,29 5,0+1,00 52+0,80 6,1+0,58
2 B1912EK17 1,0 £ 0,00 1,2 +0,27 1,8 +0,25 25+05 25+05 2,1+0,52
3 B1912EK18 23+x05 53+1,12 73+x177 103+189 10,6+1,88 10,1 +151
4 B1912EK19 1,5+0,00 29+0,14 2,8+0,29 3,0+0,00 3,0+0,25 2,4+0,43
5 B1904EK20 2,3+0,11 5,3+0,45 7+175 11,1+101 154+1,18 13,5+1,32
6 B1904EK21 3,9+0,52 6,5+ 0,29 8,3+1,04 99+1,13 11+1,00 10,1+1,42
7 B1912KP22 1,1+£0,25 1,2+£0,27 1,5+0,29 20+05 20+05 1,8 £0,66
8 B1912KP23 1,5+0,00 2,7+0,24 4005 5,5+0,87 7,0+0,00 6,8 +0,38
9 B1912KP24 1,1£0,27 15+£0,5 1,8+0,29 3,6 0,38 3,6 0,38 29+043
10 B1912KP25 21+06 3,2+0,42 4,8+0,38 9,4+213 15+2,00 10,7+ 2,01
11 B1912CM26 2,2+0,13 24+0,1 7,3+£0,29 9,3+1,16 10+£1,32 9,4+118
12 B1912CM27 1,7+0,22 3,2+0,29 7,7+0,88 105+£05 10,7+£0,5 10,1+ 0,38
13 B1912CM28 0,7+0,12 1,9+0,13 4,8 +0,63 8,3+0,29 8,7+0,29 7,8+0,14
14 B1912CM29 0,5+0,00 0,5+0,00 0,5+0,00 0,5+0,00 1,0 £0,00 1,0+0,14
15 B1912CM30 2,3+0,25 4,3+0,76 82+126 103+130 153%2.36 13,8 £2,04
16 B1912KB31 1,2+0,29 1,2+0,29 1,5+0,00 1,8 +0,29 1,8 +0,25 1,7+0,29
17 B1912KB32 1,0+05 1,0£0,5 1,3+£0,29 2+0,00 2,0+0,43 1,8 £ 0,66
18 B1912KB33 2,2+0,29 29+0,14 3,8+0,00 53+14 6,9+0,14 6,7+0,14
19 B1912KB34 1,9+0,14 4,4 +1,38 6,5+ 2,00 7,2+2,98 9,4 +2,02 9,2+2,02
20 B1912KB35 1,5+0,00 1,8+0,29 2,3+0,29 3,2+0,76 3,2+0,29 3,2+0,29
21 B1912KB36 2+0,00 3,8+1,04 58+1,28 7,6 £2,04 7,6+1,38 75+1,16
22 B1912KB37 2+0,38 3,7+£1,26 6,505 6,6 +1,13 6,7+ 1,04 6,7 +1,32
23 B1912KB38 1,8 +0,25 5,3+0,76 8,1+181 8,3+2,25 8,3+1,82 8,1+167
STT Chiing vi Pwong kinh vong phan giai lan D — d (mm)
khuin 24 giv 72 gio 120 gio 168 gio 216 gio 264 giv
24 B1912Bb39 3,1+£0,14 4,3+0,29 6,4 0,52 70+05 75+05 7,3+0,66
25 B1912Bb40 2,7+0,58 6,2+ 0,56 75+05 9,0+1,00 8,9+0,88 8,7+0,76
26 B1912Bb41 2+0,00 45+05 6,0 £ 0,00 6,8 +0,43 7,2+0,63 6,9+0,88
27 B1912Bb42 1,9+0,14 45+05 7,1+£0,52 7,7+0,29 7,9+0,38 7,7+0,38
28 B1912Bb43 1,5+0,00 3,8+0,29 5,7+0,58 6,4 0,55 6,5+1,50 6,5+1,40
29 B1912Bb44 2+0,00 4,2 +0,58 7,3+0,76 9,3+0,25 9,7+0,38 9,7+0,25
30 B1912Bb45 1+0,00 1,3+£0,29 1,7+0,29 2,4+0,14 2,3+0,25 2,3+0,14
31 B1912Bb46 3,4+0,38 7,0+ 0,00 8,3+1,16 8,5+1,40 8,6+1,51 8,5+1,50
32 B1912KP47 25+0,43 5,7+0,29 7,6 +0,38 9,3+1,61 9,3+1,67 91+1,61
33 B1912KP48 1,1+£0,14 1,3+0,29 1,3+0,58 2+0,00 2+0,25 2,0+0,38

Khdo sdt diéu kign 1én men ciia céc chiing VSV bdn dia ¢ kha ning cé dinh dgm
va phan gidi phat pho.

Didu kien 1én men cia cac ching VSV ¢é dinh dam




Anh hwong nguon carbon dén sinh khoi vi khuan
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Hinh 1-PL4: Anh huong cua ngudn carbon dén kha nang sinh truéng cia ching vi
khuan co dinh dam Azotobacter sp. 1904EK02
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Hinh 2-PL4. Anh hudng ciia nguon Nito dén kha nang sinh trueéng ciia chung vi
khuan co6 dinh dam Azotobacter sp. 1904EK02
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Hinh 3-PL4. Anh huong cua pH dén kha ning sinh treéng cua chang vi khuan cb
dinh dam Azotobacter sp. 1904EK02



Anh huong ctua nhiét do dén sinh khoi vi khuan tuyén
35 chon
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Hinh 4-PL4. Anh huéng cua nhiét do nudi cay dén kha ning sinh truong cua ching
vi khuan co dinh dam Azotobacter sp. 1904EK02
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Hinh 5-PL4. Anh hudng cua thoi gian nudi cay dén kha ndng sinh truong cua ching
vi khuan co dinh dam Azotobacter sp. 1904EK02
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Hinh 6-PL4. Anh huong ciia toc do lac nudi ciy dén kha ning sinh truéng cia
chung vi khuan co dinh dam Azotobacter sp. 1904EK02



Diéu kien 1én men cia cac chiing VSV phan gidi phét pho
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Hinh 7-PL4.. Anh huong cia pH dén sinh khdi ctia chung Bacillus
mucilaginous B1904EK?20
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Hinh 8-PL4. Anh hudng ctia ngudn carbon khac nhau dén sinh khéi cua chiung
Bacillus mucilaginous B1904EK?20
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Hinh 9-PL4.. Anh hudng clia ndng do sucrose dén sinh khéi ciia chiing
Bacillus mucilaginous B1904EK?20
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Hinh 10-PL4.. Anh hudng ciia ngudn nito khac nhau dén sinh khéi cta chung
Bacillus mucilaginous B1904EK?20

2.5 A

OD 630nm

Nong d6 pepton (%)

2.55
1.28 131
1 - 0.84
0.62
ol
O T T T T 1
2 1.5 1 0.5 0.25

Hinh 11-PL4. Anh hudng cta nong do pepton dén sinh khdi ciia
chung Bacillus mucilaginous B1904EK?20
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Hinh 12-PL4.. Anh hudng ctia nhiét d6 dén sinh khéi cua chung Bacillus
mucilaginous B1904EK?20
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Hinh 13-PL4. Buong cong sinh truedng cua ching Bacillus mucilaginous
B1904EK20

Nghién ciru tao ché pham phan hiru co vi sinh tir bd rong két hep véi VSV ban
dia.
Xdc dinh thanh phan céc chdt hitu co, nguyén té da, vi lwrong trong ba rong sau
khi chiet phan bon 14

Ba rong sun sau chiét phan bpn la duoc xac dinh thanh ph?m céc chat hfrru co,
nguyén to da, vi luong; Két qua thé hién trong bdo cao chuyén dé 4.6 va tom tat nhu
sau:

Bang 4-PL4. Thanh phan cac chét hitu co, nguyén t6 da, vi luong va chat kich
thich sinh trudng c6 trong ba rong sau khi chiét phan bon 14



Thanh phan Ham lwong (%)

Ham lwong carbohydrate

Carbohydrate 19,0
Glucose 3,6
Galactose 15,4

Nito dé tiéu, nito tong sé va protein trong ba rong

Nito tong s6 0,67
Nito dé tiéu (Nat) 0,51
Protein = Ngt X 6,25 3,2

Phét pho dé tiéu va phat pho tong so

phét pho dé tiéu 0,02

phét pho tong 0,08

Thanh phan khoang chat

Kali dé tiéu 0,4

Kali tong sé 1,4

Chét kich thich sinh truéng

Indole-3-acetic acid IAA 0,35
Gibberellic acid GA3 0,39
Kinetin 0,27
Zeatin 0,15

Khdo sét anh hwong ciia ty 1 phéi trgn cac vi khuan va ba rong, mét sé phu gia
déen hogt tinh cia san pham.

Anh huong ciia ty 1é vi khudn va bd rong 1én hoat tinh ciia san pham

O ty 18 vi khuan 10°, 5x108, 107 KL/g phan bon véi 15% ba rong bién tron voéi
than bun va céc thanh phan héa hoc nhu mé ta & bd tri thi nghiém, da cho két qua
kha quan veé hoat tinh san pham sau khi phan lap vi khuan & mau phan bon tron
duoc bao quan sau 7 ngay o d1eu Kign phong thi nghiém. Vi khuan Azorobacter
duoc phan lap ddi chiéu véi mau ban dau va kiém tra hoat tinh cho thay, sau khi
nhé maot giot H202 30% vao tdm khuan lac trén dia peptri, két qua duoc thé hién &
bang I11.1.



So lwong vi sinh vat co dinh dam

Bang 5-PL4. Sb lugng vi sinh vat c6 dinh dam cua vi khuan ¢ 9 16 thi nghiém

S6 lwong vi sinh vat
L6 thi nghiém
sau 7 ngay ¢ phong | sau 30 ngay ¢ thuc
thi nghiém dia
L6 1 (10° KL/g + 15% b4 rong bién tron) 2x10° 2,6x10°
L6 2 (5x10° KL/g + 15% ba rong bién tron) 6,5x10° 7,2x10°
L6 3 (10’ KL/g + 15% ba rong bién tron) 2,6x107 3,1x107
L6 4 (10° KL/g + 15% b4 rong bién tron) 2,2x10° 2,9x10°
Lo 5 (5x10° KL/g + 15% b rong bién tron) 6,4x10° 7,3x10°
L6 6 (107 KL/g + 15% ba rong bién tron) 2,4x107 3,5x10’
Lo 7 (10°KL/g + 15% ba rong bién tron) 2,1x10° 2,8x10°
L6 8 (5x10° KL/g + 15% b rong bién tron) 6,6x10° 7,4x10°
L6 9 (107 KL/g + 15% b4 rong bién tron) 2,5x107 2,9x10’

Ghichu: L6 1, 2, 3,4,5,6,7,8, va9 twong ttng 10° KL/g, 5x10° KL/g, va 107 KL/g
véi do lap lai 3 lan.

Két qua cho thay, ty 1¢ vi sinh vat ¢6 dinh dam ting sau 7 ngay phdi tron va
binh quén la 2,17 + 10°, 6,5x10°%, va 2,5x107 KL/g phan bon. Toc @6 tang truong
cua vi sinh vat ¢6 dinh dam 1a dao dong tir 1,5 dén 2,5 1an so véi ban dau, diéu nay
hoan toan phl hop vai chu trinh phét trién theo pha log cua vi sinh vat khi ching
séng trong méi truedng thuan loi. Khi bd sung nf)ng do6 vi sinh vat & muc 107, toc 4o
tang trudng cua vi sinh vat gap 2,5 lan, diéu nay dong nghia qua trinh ti€u hao dinh
dudng va phan huy dudng chét ting nhanh hon so véi bo sung lidu vi sinh vat &
ngudng 5x10° va 10°. Khi b sung vi sinh vat & ngudng 10°, téc do ting truong cua
vi sinh vat 12 2,17 1an, nim & muc trung binh trong 3 ngudng bd sung vi sinh vat.
Két qua ciing cho thay vi sinh vt sinh truéng manh, khdng bi thoéi hoa, va mic vi
sinh vat ¢ 108 ciing dap ng tiéu chuan.

Su tang trudng va thich nghi cua vi sinh vat trong phan ciing dugc minh ching
& diéu kién thuc dia sau 30 ngay. S6 luong vi sinh vat trong mau phan ngoai thyuc
dia ciing ting & cac mau khi so véi mau cing ty & vi sinh vat bo sung ¢ diéu kién
phong thi nghiém. Binh quan la 2,76 + 105, 7,3x10°, va 3,3x10” KL/g phan bén sau
30 ngay gitr & diéu kién thuc dia va toc d6 tang trudng ting twong tng la 2,76; 2,3;
va 3,3. Két hop véi két qua phan tich sau 7 ngay phéi tron cho thay, bo sung vi sinh
vat & muc 108 1a phi hop cho nghién ciu tiép theo.

Hoat tinh catalase

Bang 6-PL4. Hoat tinh catalase caa vi khuan & 9 16 thi nghiém

Hoat tinh catalase
LG thi nghiém L6 thi nghiém sau 7 ngay | L6 thi nghiém sau
& phong thi nghiém 30 ngay ¢ thuc dia
L6 1 (10°KL/g + 15% ba rong bién tron) (+) (+)
L6 2 (5x10° KL/g + 15% b rong bién ) )
tron)
L6 3 (107 KL/g + 15% b4 rong bién tron) (+) +)




L6 4 (10° KL/g + 15% ba rong bién tron) (+) (+)
Lo 5 (5x10° KL/g + 15% b4 rong bién ) )
tron)

L6 6 (107 KL/g + 15% ba rong bién tron) (+) (+)
Lo 7 (10° KL/g + 15% ba rong bién tron) (+) (+)
L6 8 (5x10° KL/g + 15% ba rong bién ) )
tron)

L6 9 (107 KL/g + 15% b4 rong bién tron) (+) (+)

Ghicht: L6 1,2,3,4,5,6,7,8, va9 tuong tng 10® KL/g, 5x10° KL/g, va 107 KL/g
véi do lap lai 3 lan.,

Tir két qua thi nghiém danh gia hoat tinh ciing thé hién sy ton tai va phat trién
cua vi khuan cé dinh dam trong phan bon ¢ cac ty 1é khac nhau, déu phu hop cho
viéc phdi tron va phat trién san xuét phan bon vi sinh tir bd rong bién. Viéc lra chon
cu thé vé ty Ié vi khuan va ty 1& ba rong s& duoc lya chon trong nhitng san pham cu
thé trén co s gia thanh thuong mai.

Kha nang di déng cia vi khudn

Panh gia kha nang di dong cua vi khuan thé hién hoat tinh catalase duoc phan
ap tir 9 16 thi nghiém bang phuong phap quan sat truc tiep su chuyén dong cua vi
khuan trong tiéu ban giot ép dudi kinh hién vi cho thay, tat ca déu co kha nang di
dong.

Kha néng c6 dinh dam (hoat tinh nitrogenase)

~ Ddnh gid kha nang co dinh dam cua vi khuan trong cac 16 thi nghiém bang
thuoc thu Nessler cho thay, cac chung dugc phan 1ap deu co kha néng co dinh nito
manh dua vao phan (tng mau vai thuoc thir Nessler, cu thé:

Bang 7-PL4. Hoat tinh nitrogenase cua vi khuan phan lap tir cac 16 thi nghiém

Hoat tinh nitrogenase (ugN/ml)
L6 thi nghiem L0 thi NgNIem Sau 711 & i nghiem sau
ngay o pnong i 30 ngay ¢ thuc dia
nghiém
L6 1 (10° KL/g + 15% b4 rong bién tron) 49,5 49,8
L6 2 (5x10° KL/g + 15% ba rong bién tron) 50,1 49,7
L6 3 (107 KL/g + 15% b4 rong bién tron) 52,1 51,8
L6 4 (10°KL/g + 15% ba rong bién tron) 49,8 49,9
L6 5 (5x10° KL/g + 15% b rong bién tron) 49,7 50,3
L6 6 (107 KL/g + 15% b rong bién tron) 50,4 50,8
L6 7 (10° KL/g + 15% b4 rong bién tron) 49,9 49,7
L6 8 (5x10° KL/g + 15% b rong bién tron) 50,4 50,1
L6 9 (107 KL/g + 15% b rong bién tron) 51,3 51,4

Két qua cho thdy, hoat tinh nitrogenase di dao dong tur 49,5 dén 52,1
(ugN/ml) sau 7 ngay phdi tron mau ¢ phong thi nghiém, dao dong tir 49,7 dén 51,4
(ugN/ml) khi phan tich cac 16 mau phdi tron d bon thic cho cay ca phé sau 30
ngay thi nghiém. Két qua cho thay, su khac biét co y nghia thong ké gitra 16 mau
chua bén thuc 7 ngdy va di bon thic sau 30 ngay 13 khong cé. Tuy nhién, sy bién
dong hoat tinh enzyme nitrogenase xay ra nhiéu hon sau 30 ngay khi ty 18 b6 sung
vi sinh vat cao hon 108. Hoat tinh nitrogenase cua céac 16 mau khac nhau 14 do sy tac




dong cua cac yéu td ngoai canh va thanh phan sinh hoa cu thé trong mau phan ciing
nhu sic khoe vi sinh b6 sung. Két qua bang II1.2 ciing thé hién céac ty I¢ vi khuan
phdi tron khac nhau véi ty 18 ba rong khac nhau d 6n dinh chat lwong vi khuan va
chat lugng hoat tinh nitrogenase, diéu nay ciing thé hién tiém ning ung dung cua
cac ty 1&é phan bon theo cong thirc da nghién ctu. Do vay, ty 18 bd sung vi sinh vat &
ngudng 108 1a duoc lya chon cho cac nghién cau tiép theo.

Ty 1é vi khudn, ba rong tdc déng lén pH san pham

Panh gid anh hwong cua pH khac nhau 18n ty Ié séng va hogt tinh cua vi
khudn cé dinh dam: Céc 16 mau thi nghiém mac du c6 ty 1é vi khuan va ba rong
khac nhau nén c6 dai pH tir 6-7, nén sy phat trién cua vi khuan bé sung va kha ning
cd dinh nito dugce xac dinh ¢ cac mau 1a kha tét. L6 thi nghiém tht 6 trong thi
nghiém thyc dia 30 ngay c6 pH thap (pH 6) thi hoat tinh thap nhat. L6 thi nghiém
thr 6 trong thi nghiém 7 ngay phong thi nghiém c6 pH thap (pH 6) thi hoat tinh
thip nhat. Diéu nay cho thy, su thay d6i pH caa phan bén phéi tron vi khuan theo
thoi gian va theo vi tri méi trudong dat bon thic. Chinh didu nay da anh huong dén
s lwong vi khuan va hoat tinh ¢é dinh nito caa phan bén khi bon thic cho cay
trong. Su thay doi hoat tinh nitrogenase cua vi khuan khi & diéu kién thuc dia 30
ngay la do su khac biét ve nhiét do (dudi tan cay nhieu hodc it dudi tan cdy), do am
dat...

Nhu vay, ty Ié vi sinh vat c6 dinh dam bd sung vao phan bon duoc lua chon &
ngudng 10°.

Anh huéng cua ty 18 bi rong va phu gia 1én hoat tinh ctia san pham

O ty 1é vi khuan 108 KL/g phan bon di duogc lua chon ¢ trén, tién hanh phdi
tron voi 10%, 15%, 20% ba rong bién tron véi phu gia than bun va cac thanh phan
hoa hoc nhu mé ta & b tri thi nghiém, da cho két qua kha quan vé hoat tinh san
pham sau khi phan 1ap vi khuan & mau phan bon tron dugc bao quan sau 7 ngay &
diéu kién phong thi nghiém va 30 ngay & diéu kién thuc dia. Vi khuan Azorobacter
duoc phan lap ddi chiéu véi mau ban dau va kiém tra hoat tinh cho thay, sau khi
nhé maot giot H202 30% vao tam khuan lac trén dia peptri, két qua duoc thé hién &
bang 111.1.

So luong vi sinh vat co dinh dam

Bang 8-PL4. Sb lugng vi khuan phan lap tir cac 16 thi nghiém

S6 lwong vi sinh vat
L6 thi nghiém
Sau 7 ngay & phong thi Sau 30 ngay ¢

nghiém thuc dia
L6 1 (10° KL/g + 10% b4 rong bién tron) 2x10° 2,4x10°
L6 2 (10°KL/g + 15% ba rong bién tron) 2,1x10° 2,6x10°
L6 3 (10° KL/g + 20% b4 rong bién tron) 2,2x10° 2,7x10°
L6 4 (10°KL/g + 10% ba rong bién tron) 2,2x10° 2,5x10°
L6 5 (10° KL/g + 15% b4 rong bién tron) 2,2x10° 2,5x10°
L6 6 (10° KL/g + 20% ba rong bién tron) 2,3x10° 2,6x10°
L6 7 (10°KL/g + 10% ba rong bién tron) 2,1x10° 2,4x10°
L6 8 (10° KL/g + 15% b4 rong bién tron) 2,1x10° 2,7x10°
L6 9 (10°KL/g + 20% ba rong bién tron) 2,2x10° 2,7x10°




Ghi chi: L8 1,2, 3,4, 5, 6,7, 8, va9 twong (ing 10%, 15%, va 20% bé rong bién
véi do lap lai 3 lan.

Két qua cho thdy, ty 1& bo sung 10%, 15%, va 20% ba rong bién khong anh
huong dén sé luong vi sinh vat ton tai trong phan bon (p>0,05) sau 7 ngay va 30
ngay thir nghiém. Tuy nhién, toc d6 ting truéng vi sinh vat & mau bd sung ty 1é
15% b rong cho két qua tét hon so véi ty 18 10% va 20% ba rong, diéu nay dua
trén su bién dong vé s lwong vi sinh vat tir 7 ngay dén 30 ngay (Bang III. 4). Nhu
vay, ty & b rong 15% phdi tron vao phan bon 1a ty 1 phu hop va duoc lra chon dé
st dung & nghién ctu tiép theo.

Hoat tinh catalase

Bang 9-PL4. Hoat tinh catalase caa vi khuan ¢ 9 16 thi nghiém

Hoat tinh catalase
L6 thi nghiem r';gag“gngg‘;g‘ ST Lo thi nghigm sau 30
. ngay ¢ thyc dia
nghiém
L6 1 (10°KL/g + 10% b& rong bién tron) (+) (+)
L6 2 (10° KL/g + 15% b rong bién tron) (+) (+)
L6 3 (10° KL/g + 20% b4 rong bién tron) (+) (+)
L6 4 (10°KL/g + 10% ba rong bién tron) (+) (+)
Lo 5 (10° KL/g + 15% b4 rong bién tron) (+) (+)
L6 6 (10° KL/g + 20% b rong bién tron) (+) (+)
L6 7 (10° KL/g + 10% b4 rong bién tron) (+) (+)
L6 8 (10° KL/g + 15% b4 rong bién tron) (+) (+)
L6 9 (10° KL/g + 20% b rong bién tron) (+) (+)

Ghi chi: Lo 1, 2, 3,4, 5,6, 7, 8, va 9 twong ttng 10%, 15%, va 20% ba rong bién
véi do lap lai 3 lan.

Kha nang di dong cia vi khudn

Panh gia kha nang di dong cua vi khuan thé hién hoat tinh catalase duoc phan
|ap tir 18 16 thi nghiém bang phuong phép quan sat truc ti€p su chuyén dong cua vi
khuan trong tiéu ban giot ép dudi kinh hién vi cho thay, tat ca déu c6 kha nang di
dong.

Kha nang cé dinh dam (hoat tinh nitrogenase)

~ Bdnh gid kha nang co dinh dam cia vi khuan trong cac 16 thi nghiém bang

thuoc thu Nessler cho thay, cac chung dugc phan lap deu co kha néng co dinh nito
manh dua vao phan (tng mau vaéi thuoc thir Nessler, cu thé:

Bang 10-PL4. Hoat tinh nitrogenase cua cac chung vi khuan phan 1ap tur cac 16 thi

nghiém
Hoat tinh nitrogenase (ugN/ml)
L6 thi nghiém L6 thi nghiém sau 7 ngay | L6 thi nghiém sau
& phong thi nghiém 30 ngay ¢ thuc dia
L6 1 (10°KL/g + 10% ba rong bién tron) 49,8 49,8
L6 2 (10° KL/g + 15% b4 rong bién tron) 50,3 50,2
L6 3 (10°KL/g + 20% ba rong bién tron) 51,9 52,3
L6 4 (10° KL/g + 10% b4 rong bién tron) 50,1 50,4




L6 5 (10° KL/g + 15% ba rong bién tron) 49,6 50,2
L6 6 (10° KL/g + 20% ba rong bién tron) 50,2 50,6
Lo 7 (10° KL/g + 10% ba rong bién tron) 49,7 49,9
L6 8 (10° KL/g + 15% b4 rong bién tron) 50,5 50,3
L6 9 (10° KL/g + 20% b4 rong bién tron) 51,0 51,2

PHU LUC 5. Thi nghiém dang hep danh gia hi¢u qua ctia ché pham phéan bon
14 va phan hiru co vi sinh trén ciy trong
Bang 1-PL5. Anh huong cia nong do ché pham TNO6-1 dén ham hugng mot so
chat trong 1a ca phé nam thur nhat

Cong

thic N (%) |P (%) K (%) Ca0 (%) | MgO (%) | Zn (ppm) | B (ppm)
1(dC) | 3,322 0,13 1,922 1,512 0,322 19,182 30,142
CT2 3,332 0,14 1,942 1,62° 0,33° 22,98P 31,80°
CT3 3,42° 0,15 2,24¢ 1,824 0,36¢ 28,03¢ 37,524
CT4 3,52¢ 0,15 2,33d 2,208 0,41¢ 35,36f 45,74¢
CT5 3,43° 0,14 2,349 2,24f 0,40° 34,68° 45,61°
CT6 3,42° 0,15 2,18° 1,72¢ 0,35¢ 26,60° 36,79°

Ghi chi: C&c chi sé mi khdc nhau thé hién s kKhac biét c¢é y nghia thong ké
(P<0,05).

Két qua cho thay, ham luong Nito da dao dong tir 3,32 dén 3,52%, ham luong
K da dao dong tir 1,92 dén 2,34%, ham lugng P di dao dong tir 0,13 dén 0,15%,
ham luong CaO di dao dong tir 1,51 dén 2,24%, ham lugng MgO di dao dong tir
0,32 dén 0,41%, ham luong Zn da dao dong tir 19,18 dén 35,36ppm, ham luong B
da dao dong tir 30,14 dén 45,61ppm. L6 CT4 cho két qua cao nhat ddi voi ham
luong N, P, MgO, Zn, va B. L6 CT4 va CT5 khdng cé su khac biét vé ham luong
K. Ham lugng CaO khong c6 su khac biét giita 16 CT4 va CT5. Anh huong cua
nong do ché pham 1én ham huong mot s6 chat trong 14 ca phé nam tha nhat theo
cong thirc CT4 (ca phé duoc phun phan bon 14 & ndng d6 150 ppm) 1a duoc lya
chon.

Bang 2-PL5. Anh huéng cua nong do ché pham TNO6-1 dén ham huong mot s6
chat trong 1a ca phé nam thir hai

Cong

thuc N (%) P (%) K (%) Ca0 (%) | MgO (%) | Zn (ppm) | B (ppm)
1 (DC) | 3.322 0.13 1.922 1.512 0.322 19.182 30.142
CT2 3.35° 0.14 1.95° 1.64° 0.33? 22.85° 32.44P
CT3 | 3.46° 0.15 2.27¢ 1.84¢ 0.37° 28.63¢ 38.38¢
CT4 | 3.55¢ 0.15 2.36¢ 2.23¢ 0.41¢ 35.76¢ 46.04¢
CT5 |3.44° 0.14 2.38° 2.24¢ 0.40° 35.15¢ 46.37°
CT6 |3.45° 0.15 2.18° 1.71¢ 0.322 26.711°¢ | 38.00¢

Ghi chl: Cac chi sé mii khdc nhau thé hién sy khac biét c6 y nghia thong ké
(P<0,05).



Két qua cho thiy, ham luong Nito da dao dong tir 3,32 dén 3,55%, ham luong
K di dao dong tir 1,92 dén 2.38%, ham lugng P di dao dong tir 0,13 dén 0,15%,
ham luong CaO da dao dong tur 1,51 dén 2,24%, ham lugng MgO da dao dong tu
0,32 dén 0,41%, ham luong Zn da dao dong tir 19,18 dén 35,76ppm, ham luong B
da dao dong tir 30,14 dén 46,37ppm. Lo 4A cho két qua cao nhat d6i véi ham luong
N, P, MgO, Zn, va B. L6 CT4 va CT5 khong c6 su khac biét vé ham lugng K. Ham
lugng CaO khdng co su khéc biét gitta 16 CT4 va CT5. Anh hudng ctia nong do ché
pham 1én ham huong mot s6 cht trong 14 ca phé nam tht hai theo cong thuc CT4
(ca phé dugc phun phan bén 14 & nong do 150 ppm) 1a dugc lya chon.

Bang 3-PL5. Anh hudng ctia ndng d6 ché pham dén ham luong cac sdc tO quang
hop trong 14 ca phé nam thir nhat

Cac chi tiéu theo doi
Cong thirc Diép luc a (mg/g Diép luc b Diép luc ts Carotenoit
14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi)

1 (PC) 1,482 0,922 2,418 0,822

CT2 1,51° 0,912 2,418 0,84

CT3 1,75¢ 0,03° 2,71¢ 0,89°

CT4 2,98f 0,99¢ 2,98 1,068

CT5 1,95¢ 0,99¢ 2,97¢ 1,044

CT6 1,58¢ 0,99¢ 2,58P 0,85°

Ghi chii: Cdc chi s6 mii khdc nhau thé hién si khdc biét ¢é y nghia thong ké (P<0,05).

Ham luong diép luc a di dao dong tir 1,48 dén 2,98 (mg/g 1a tuoi), ham luong

diép luc b di dao dong tir 0,91 dén 0,99 (mg/g 14 tuoi), ham luong diép luc tong sd
dd dao dong tir 2,41 dén 2,98 (mg/g 14 twoi), ham lugng carotenoit da dao dong tir
0,82 dén 1,06 (mg/g 14 twoi). L6 CT4 cho két qua cao nhat dbi vi ham luong diép
luc a, diép luc b, diép luc tong sb, va carotenoit. L6 CT4 va CT5 khong co su khac
biét vé ham luong di€p luc b va diép luc tong s6. Anh hudéng ctia ndng do ché pham
1én ham luong céc sic td quang hop trong 1a ca phé nam thir nhat theo cong thirc Lo

CT4 (ca phé dugc phun phan bén 14 & nong do 150 ppm) 1a dugc lua chon.

Bang 4-PL5. Anh huéng ciia nong do ché pham dén ham luong cac sic t6 quang
hop trong 14 ca phé ndm thtr hai

Céc chi tiéu theo doi
Cong thirc Diép luc a (mg/g Diép luc b Diép luc ts Carotenoit
14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi)
1 (BC) 1,492 0,92% 2,422 0,832
CT2 1,55 0,91 2,442 0,85
CT3 1,79 0,94° 2,75° 0,901
CT4 2,03f 1,01° 3,02¢ 1,08f
CT5 1,99° 1,01° 2,994 1,05°
CT6 1,62° 1,00¢ 2,63° 0,87¢




Ghi chii: Cdc chi sé mii khdc nhau thé hién sw khdc biét c6 y nghia thong ké (P<0,05).

Ham luong diép luc a ndm trong khoang tir 1,49 dén 2,03 (mg/g 14 tuoi), ham
luong diép luc b nam trong khoang tir 0,91 dén 1,01 (mg/g 14 twoi), ham luong diép
luc ts d3 dao dong tir 2,42 dén 3,02 (mg/g 14 twoi), ham luong carotenoit da dao
dong tir 0,83 dén 1,08 (mg/g 14 twoi) khi sir dung cac cong thirc bon phan c6 ndng
d6 ndéng d6 ché pham khac nhau. Ham lwong diép luc a, diép luc b, diép luc tong va
carotenoit thé hién két qua cao nhat & Lo CT4. Lo CT4 va CT5 khong c6 su khac
biét vé ham lugng diép luc b. L6 CT4 va Lo CT5 c6 su khac biét co y nghia vé diép
luc a, di€p luc tong va carotenoit. Anh huéng ctia ndng do ché pham dén ham luong
cac sic té quang hop trong 14 ca ph€ nam thir hai theo cong thirc L6 CT4 (ca phé
dugc phun phan bon 1a & nong do 150 ppm) 1a dugc lya chon.

Bang 5-PL5.. Anh hudng cua nong do ché pham dén chiéu dai canh du trix, s6 canh
kho, toc dg ra dot trong mua mua va lugng dot trén mdt canh ndm thir nhat

CAc chi tiéu theo doi
Cong thirc Dai dai canh dy | Téc do ra d6t/6 | Sb dbt/canh | Canh khé/ plant
trlr (cm) thang (node) (node) (branch)

1 (BC) 34,842 5,102 7,582 12,409

CT2 36,21° 5,46° 8,07° 11,33¢

CT3 40,254 5,90° 8,21¢ 10,272

CT4 42 27° 6,094 8,444 10,072

CT5 41,52¢ 6,41¢ 8,89¢ 10,332b

CT6 37,32f 5,94°¢ 8,22¢ 10,67°

Ghi chii: Cdc chi s6 mii khdc nhau thé hién sw khdc biét ¢é y nghia thong ké (P<0,05).

Dai dai canh dy trit dao dong trong khoang tur 34,84 dén 42,27 (cm), tde do
ra d6t/6 thang dao dong trong khoang tir 5,10 dén 6,09 (node), s6 ddt/canh di dao
dong tir 7,58 dén 8,89 (node), canh kho/plant nam trong khoang 10,07 dén 12,40
(branch) khi sir dung céc cong thirc bon phan c6 ndng dd ché pham khac nhau. Dai
canh dy trir, toc do ra ddt/6 thang va s6 ddt/canh nhiéu nhat & Lo CT5. Canh
kho/cay it nhét & Lo CT4 sau d6 dén Lo CTS. Dai dai canh dy trit, toc d6 ra dot/6
thang, va s6 d6t/canh c6 su khac biét mang y nghia thong ké khi so sanh gitta Lo
CT4 va CTS. Sy khac bi¢t c6 y nghia vé s6 canh kho gitta L6 CT4 va CT5 da khong
xay ra. Theo cic tiéu chuan danh gia ¢ muc ndy, L6 CT5 (ca phé dugc phun phan
bén 14 & ndng d6 200 ppm) duoc chon.

Bang 6-PL5. Anh huong cua néng d6 ché phém dén chiéu dai anh du trir, sd canh
khd, toc dg ra dot trong mua mua va lugng dot trén mdt canh nam thir hai

Cac chi tiéu theo doi
Cong thirc Dai dai canh dy | Téc do ra d6t/6 |  Sb dbt/canh | Canh khé/ plant
trlr (cm) thang(node) (node) (branch)
1 (BC) 35,042 5,142 7,642 12,27°
CT2 36,63° 5,55° 8,25° 11,33°




CT3 40,544 6,11° 8,38¢ 10,202
CT4 42 52f 6,309 8,63¢ 9,872

CT5 41,71¢ 6,53¢ 9,05¢ 10,132
CT6 37,95¢ 6,09° 8,330c 10,332

Ghi chii: Cdc chi sé mii khdc nhau thé hién suw khdc biét c6 y nghia thong ké (P<0,05).

Tuong tu nhu két qua nhan duoc tir nim thir nhat, dai dai canh du trir, tbc do
ra d6t/6 thang va s6 dbt/canh nhidu nhat & Lo CTS; Canh kho/cdy it nhat 6 Lo CT4
sau d6 dén Lo CT5; Dai dai canh du trit, toc d6 ra d6t/6 thang, va sb ddt/canh c6 su
khac biét mang y nghia thng ké khi so sanh giita L6 CT4 va CT5. Su khac biét co
y nghia vé s6 canh kho gitta L6 CT4 va CTS5 dé khong xay ra. Theo cac tiéu chuan
danh gia & muc nay, L6 CT5 (ca phé duogc phun phan bon 14 & nong do 200 ppm)
duoc chon.

Bing 7-PL5. Anh huong ciia nong d6 ché pham dén khdi lwong 100 qué tuoi, ti 18
tuoi/nhan va nang suat ca phé nam thir nhat

Cac chi tiéu theo doi
Cong thirc Khéi lwong 100 | Khoi lugng hat Ning suat Nang ’suét nhan
hat tuoi (g) tuoi/ nhan (T/ ha) (tan/ha)
1 (PC) 115,612 4,27¢ 11,138 2,612
CT2 123,84P 4,25¢ 11,48° 2,70°
CT3 126,03¢ 4,18P 11,73¢ 2,81¢
CT4 133,59¢ 4,122 12,36¢ 3,00¢
CT5 133,55¢ 4,132 12,33¢ 298¢
CT6 127,854 4,20° 12,069 2,874

Ghi chii: Cdc chi sé mii khdc nhau thé hién sw khdc biét c6 y nghia thong ké (P<0,05).

Khéi luong 100 hat twoi dao dong trong khoang tir 115,61 dén 133,59 (g),
Khéi lugng hat tuoi/nhan dao dong trong khoang tir 4,12 dén 4,27 (hat tuoi/nhan),
ning suat dao dong tur 11,13 dén 12,36 (T/ ha), ning suat nhan ném trong khoang
2,61 dén 3,00 (tan/ha) kh1 s dung cac cong thire bon phan co noéng do ché pham
khac nhau. Khéi luong 100 hat twoi, nang suat va ning suat nhan nhiéu nhat & Lo
CT4. Khéi lugng hat twoi/nhan cao nhat & Lo CT1 sau d6 dén Lo CT2. Lo CT4 va
CT5 khong c6 sy khac biét mang y nghia théng ké & cac ham muc tiéu. Khéi luong
100 hat twoi, ndng suit va ning sudt nhan duoc phat hién cao nhit & Lo CT4 va
CTS5, ngoai tru khoi luong hat tuoi/nhan cao nhat & L6 CT1. Theo cac tiéu chuan
danh gia & muc nay, L6 CT4 (ca phé dugc phun phan bon 1a & nong do 150 ppm)
va CTS5 (ca phé duge phun phan bon 1a ¢ ndng d6 200 ppm) dugc chon vao nam thi
nhat.

Bang 8-PL5. Anh hudng cia nong d ché pham dén khéi luong 100 qua tuoi, ti 1é
tuwoi/nhan va nang suat ca phé nam tha hai

Cong thuc Céc chi tiéu theo doi




Khéi lwong 100 | Khdi lugng hat Ning suat Nang ’suét nhan
hat tuoi(g) tuoi/nhan (T/ ha) (tan/ha)
1 (bC) 115,512 4,27 11,25% 2,632
CT2 124,00° 4,25° 11,63° 2,74
CT3 125,85°¢ 4,17° 11,89° 2,85°
CT4 133,67¢ 4,112 12,51¢ 3,05¢
CT5 133,83¢ 4,13° 12,49¢ 3,03¢
CT6 128,08¢ 4,19° 12,22¢ 2,91

Ghi chii: Cdc chi sé mii khdc nhau thé hién suw khdc biét c6 y nghia thong ké (P<0,05).

Bang 9-PL5. Anh huéng cia nong do ché pham dén ti 16 hat ca phé nam thir nhat

Ty 1€ % ca phé nhan
Cong s s f s . 1A ox
thire Trén sang S18 (dac bi¢t), | Trén sang S16 (loai 1), T 6ng 8 Ty I¢ tang
(>7,1mm) (>6,3mm) (%)
1(BC) |4,192 27,542 31,73 -
CT2 4,44° 30,17 34,61 9,08
CT3 5,06° 30,50°¢ 35,56 12,07
CT4 8,56° 31,21° 39,78 25,37
CT5 8,66° 31,06° 39,72 25,18
CT6 7,45¢ 30,83 38,28 20,67

Ghi chii: Cdc chi s6 mil khdc nhau thé hién sw khdc biét cé y nghia thong ké (P<0,05).

Ti 1¢ hat ca phé xuat khau nam thir nhat co ty 18 trén sang S18 dao dong trong
khoang tir 4,19 dén 8,66 % (>7,1mm), ty 1& ca phé trén sang S16 (loai 1) (>6,3mm)
dao dong trong khoang tir 27,54 dén 31,21 %, ty 1¢ ting dao dong tir 9,08 dén 25,37
(%) khi st dung cac cong thitc bon phan c6 nong do ché pham khac nhau. Trén
sang S18 nhiéu nhat & Lo CT5. Trén sang S16 cao nhat & Lo CT4. L6 CT4 va CT5
khong co su khac biét mang ¥ nghia thong ké ¢ cac ham muc tiéu ty 1¢ hat trén sang
S18 va S16. Theo cac tiéu chuan danh gid & muc nay, L6 CT4 (ca phé dugc phun
phan bén 14 & nong do 150 ppm) va CT5 (ca phé dugc phun phan bén 14 & nong do

200 ppm) dugc chon.
Bang 10-PL5. Anh hudng ctia nong do ché pham dén ti 1¢ hat ca phé nam thir hai
Ty 1€ % ca phé nhan

Cong Trén sang S18 (ddc biét), | Trén sang S16 (loai 1)

th ) g LAea] 3 s A A 9 1A 4w 0
uc (>7.1mm) (>6,3mm) Tong so | Ty I¢ tang (%)

1(BC) | 4,232 27,722 31,95 -

CT2 |4,63° 30,57° 35,20 10,17

CT3 |5,19° 30,74° 35,93 12,47

CT4 8,85¢ 31,26° 40,11 25,54

CT5 8,89¢ 31,35¢ 40,24 25,96




| cT6

| 7,70

31,25¢

38,95

| 21,91

Ghi chii: Cdc chi sé mii khdc nhau thé hién suw khdc biét c6 y nghia thong ké (P<0,05).

Ti 16 hat ca phé xudt khau nim th& nhét c6 ty 18 trén sang S18 dao dong trong
khoang tir 4,23 dén 8,89 % (>7,1mm), ty 1& ca phé trén sang S16 (loai 1) (>6,3mm)
dao dong trong khoang tir 27,72 dén 31,35 %, ty 1é ting dao dong tir 10,17 dén
25,96 (%) khi str dung cac cong thirc bon phan co ndong do ché pham khac nhau.
Nhu vy, & nim thir hai, trén sang S18 va trén sang S16 déu nhiéu nhit ¢ L6 CT5.
Ty 1é ting cao nhat & L6 CTS, nhung Lo CT4 va CTS khong c6 su khac biét mang
nghia thong ké & cac ham muyc tiéu ty 18 hat trén sang S18, S16 va ty 1¢ ting. Theo
cac tiéu chudn danh gia & muc nay, L6 CT5 (ca phé duoc phun phan bén 14 & ndng
do 200 ppm) dugc chon.

Bang 11-PL5. Anh huong cua lugng phan bon hitu co vi sinh TNO6-2 dén ham
lugng mot s6 chat trong 14 ca phé nam thir nghiém thir nhat.

fggg N@©) | P@®%) | K(%) | CaO (%) | MgO (%) | Zn (ppm) | B (ppm)
CT1 2,99 0,12 1,73 1,36 0,29 17,26 27,13
CT2 3,00 0,13 1,75 1,46 0,30 20,68 28,62
CT3 3,17 0,14 2,10 1,98 0,37 31,82 41,17
CT4 3,08 0,14 2,02 1,64 0,32 25,23 33,77

Bang 12-PL5. Anh huong cua lugng phan bén hitu co vi sinh TN06-2 dén ham
huong mot so chat trong 14 ca phé nam thtr nghiém thur hai.

fggg N@©) | P@®%) | K(%) | CaO (%) | MgO (%) | Zn (ppm) | B (ppm)
CT1 2,99 0,12 1,73 1,36 0,29 17,26 27,13
CT2 3,02 0,13 1,76 1,48 0,30 20,57 29,20
CT3 3,20 0,14 2,12 2,01 0,37 32,18 41,44
CT4 3,11 0,14 2,04 1,66 0,33 25,77 34,54

Bang 13-PL5. Anh hudng ctia luong phan béon hitu co vi sinh TN06-2 dén ham

luong cac sic to quang hop trong 14 ca phé nam thir nghiém thi nhat.

Cac chi tiéu theo doi
Cong thirc Diép luc a (mg/g | Diép lucb Diép luc ts Carotenoit
14 tuoi) (mg/g 14 tuot) (mg/g 14 tuot) (mg/g 14 tuoti)
CT1 1,33 0,83 2,17 0,74
CT2 1,36 0,82 2,17 0,76
CT3 2,68 0,89 2,68 0,95
CT4 1,58 0,84 2,44 0,80




Béang 14-PL5. Aqh huong cua lugng phan bon hitu co vi sinh TN06-2 dén ham
luong cac sac to quang hop trong 14 ca phé nam thtr nghiém thir hai.

Céc chi tiéu theo doi
Cong thurc Diép luc a (mg/g Diép luc b Diép luc ts Carotenoit
1a tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi) (mg/g 14 tuoi)
CT1 1,34 0,83 2,18 0,75
CT2 1,40 0,82 2,20 0,7
CT3 1,83 0,91 2,72 0,97
CT4 1,61 0,85 2,48 0,81

Bang 15-PL5. Anh hudng cta luong phan bon hitu co vi sinh TNO6-2 dén cuong do
quang hop, cuong do thoat hoi niroc, ham luong cac sac t6 quang hop trong 1a ca
phé nam thir nghiém th{r nhat.

Cac chi tiéu theo doi

Céng thirc Cudng do QH C“T“"ﬂgNd‘f’ Pomo KK | Nongdo CO;
2 2 2
(umol/m4/s) (mmol/m/s) (mmol/me/s) (umol/m4/s)
CT1 12,11 0,91 1,03 307,20
CT2 13,81 1,06 1,04 310,20
CT3 18,01 1,18 1,19 326,10
CT4 15,30 1,07 1,13 317,40

Bang 16-PL5. Anh hudng cta luong phan bon hitu co vi sinh TNO6-2 dén cuong do
quang hop, cuong do thoat hoi niroc, ham lugng cac sac t0 quang hop trong I ca
phé nam thir nghiém thir hai.

Cac chi tiéu theo doi

Céng thirc Cudng do QH C“fﬁgNd@ Pomo KK | Nongdo COz
2 2 2
(umol/m4/s) (mmol/m?/s) (mmol/me/s) (umol/m?/s)
CT1 12,42 0,92 1,03 307,50
CT2 14,35 1,09 1,04 312,60
CT3 17,98 1,28 1,23 327,90
CT4 15,77 1,13 1,11 315,60

Bang 17-PL5. Anh hudng ctia luong phan bon hitu co vi sinh TN06-2 dén chiéu dai
canh du trit, s6 canh kho, toc do ra dot trong mua mua va lugng dot trén mdt canh
nam thtr nghiém th{r nhat.

Céc chi tiéu theo doi

Cong thic | Dai dai canh dy | Téc d6 ra d6t/6 | S6 dbt/canh | Canh khd/ plant
trlr (cm) thang (node) (node) (branch)

CT1 31,36 4,59 6,86 11,16

CT2 32,59 4,91 7,30 10,20

CT3 38,04 5,48 7,64 9,06




CT4

36,23

5,31

7,43

| 9,24

Bang 18-PL5. Anh huéng cta luong phan bon hitu co vi sinh TN06-2 dén chiéu dai
canh du trit, sO canh kho, toc do ra dot trong mua mua va lugng dot trén mdt canh
nam thtr nghiém thi hai.

Cac chi tiéu theo doi
Cong thuc Dai dai canh du | Téc d6 ra d6t/6 | SO ddt/canh | Canh khé/ plant
trlr (cm) thang(node) (node) (branch)
CT1 31,54 4,63 6,88 11,04
CT2 32,97 5,00 7,43 10,20
CT3 38,27 5,67 7,77 8,88
CT4 36,49 5,50 7,54 9,18

Béng 19-PL5. Anh huéng cta lurgng phan bon hitu co vi sinh TN06-2 dén khéi
lugng 100 qua tuoi, ti 1€ troi/nhan va nang suat ca phé nam thtr nghiém thir nhat.

Céc chi tiéu theo doi
Cong thurc Khéi lwong 100 | Khéi lugng hat | Ning suat (T/ | Ning ’suét nhan
hat twoi(g) tuoi/ nhan) ha) (tan/ha)
CT1 127,17 4,70 12,24 2,87
CT2 136,22 4,68 12,63 2,97
CT3 146,95 4,53 13,60 3,30
CT4 138,63 4,60 12,90 3,09

Béang 20-PL5. Anh huong cua lugng phan bon hitu co vi sinh TN06-2 dén khoi
lugng 100 qua tuoi, ti I¢ twoi/nhan va nang suat ca phé nam thtr nghiém thu hai.

Céc chi tiéu theo doi
Cong thirc Khéi lwong 100 | Khéi lugng hat | Ning suat (T/ | Ning ,suét nhan
hat tuoi(g) tuoi/ nhan) ha) (tan/ha)
CTl 127,06 4,70 12,38 2,89
CT2 136,40 4,68 12,79 3,01
CT3 147,04 4,52 13,76 3,36
CT4 138,44 4,59 13,08 3,14

Bang 21-PL5. Anh hudng cua lugng phan bon hiru co vi sinh TN06-2 dén ti 1¢ hat
ca phé xuat khau nam thir nghi¢m thir nhat.

Ty 1€ % ca phé nhan
A , Trén sang S18 | Trénsang S16
Cong thire (dac bigét), (loai ?), Tong sb Ty I¢ tang (%)
(>7,1mm) (>6,3mm)
CT1 4,61 30,29 34,90 -
CT2 4,88 33,19 38,07 9,99
CT3 9,42 34,33 43,76 27,91




CT4

5,57

33,55

39,12

13,28

Bang 22-PL5. Anh huong cua luong phén bon hiru co vi sinh TN06-2 dén ti 18 hat
ca phé xuat khau nam thir nghi¢m thr hai.

Ty 1€ % ca phé nhan

. . Trénsang S18 | Trénsang S16
C th , ,

ong thue (dic bidt), (loai 1), Téng sb Ty 16 ting (%)

(>7,1mm) (>6,3mm)

CT1 4,65 30,49 35,15 -
CT2 5,09 33,63 38,72 11,19
CT3 9,74 34,39 44,12 28,09
CT4 5,71 33,81 39,52 13,72

BO TIEU CHUAN CO SO CUA SAN PHAM




