(12) BAN MO TA GIAI PHAP HU'U iCH THUQC BANG PQC QUYEN
GIAI PHAP HU'U iICH

) e eSO HE iaI irétl A W |H||”||||||”|||‘|||""”|”l"m""“
CUC SO HUU TRI TUE

(51)7  CI12P 1/00; COSF 11/00 13) Y

(21) 2-2015-00086 (22) 07/04/2015

(45) 25/11/2020 392 (43) 25/08/2015 329A

(73) Trung tam Phat trién cong nghé cao, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam (VN)
18 Hoang Qudc Viét, phuong Nghia D6, quan Cau Gidy, thanh phd Ha Nbi

(72) Tran Pinh Méan (VN); Nguyén Thi Thu (VN); B Thi Gim (VN); Pham Thanh Ha
(VN); Nguyén Thé Trang (VN); Ha Viét Son (VN).

(54) CHE PHAM VI SINH VAT CHUC NANG DUNG CHO CAY CA PHE

(57) Giai phap hitu ich dé cip dén ché pham vi sinh vat chic ning dung cho ciy ca phé
(tén goi 1a CAFE - HTD 01) bao gdm 5 chung vi sinh dugc phan lap tir dét trdng ca phé
gom cac chung: Azotobacter chroococum Ab-CF 7.2; Acetobacter diazotrophicus Ac-
CF2.2; Azospirillum brasilense As-CF1.5; Bacillus subtilis VL-CF7.3 va Aspergillus
tubingensis ML-CF1.3, duoc phdi tron va nudi u trong moi trudng nudi ciy xbp vo trung
theo ty 18 khdi luong 1% dich nudi cdy mdi ching vi sinh ¢6 mat do vi sinh véat > 107
CFU/g va 95% mdi truong nudi cdy x6p vo tring.
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Linh vuc k¥ thuit dwgc dé cap

Giai phap hitu ich thudc linh vie ndng nghiép, cu thé 1a dé cap dén ché phém vi
sinh vt chitc nang ding cho cdy ca phé (tén viét tit 1a CAFE-HTD 01) dé st dung
trong canh tac cdy ca phé theo hudng phat trién bén ving.

Tinh trang ky thuét ciia gidi phap hiru ich

Phan bon vi sinh 12 san phdm chitra céc vi sinh vt song, da dugc tuyén chon c6
méat do phu hop véi ti€u chudn ban hanh, théng qua c4c hoat dong séng cua ching gitp
chuyén hoa céc chét dinh dudng ma cdy tréng c6 thé sit dung duge (N, P, K, S, Fe,...)
hay c4c hoat chét sinh hoc, gép phan nang cao ning sudt va chét lugng nong san. Phan
vi sinh phai ddm bao khong gdy anh huong xAu dén ddng, thyc vét, mdi truong sinh
thai va chit luong ndng san.

Vi sinh vat dugc tuyén chon cho viéc san xuét phéan bén vi sinh 14 nhitng vi sinh
vat da dugc nghién ciru, danh gia hoat tinh sinh hoc va hiéu qua d6i voi dat va cay
trf“)ng.

Phan bén vi sinh ¢6 nhidu vu diém so véi phan bén héa hoc, ngoai tc dyng ning
cao ning suit va chit luong cay trdng, tiét kiém phan v6 co, gidm chi phi san xuét thi
phén vi sinh con gop phf?ln quan trong trong viéc bado v€ moi trudng va phat trién bén
viing.

Viéc sit dung c4c vi sinh vét d& san xuit phan vi sinh dang dugc coi 1a tiém ning
d& nang cao nang suét cay trong béi c6 chira cac vi sinh vat séng ma khi sir dung cho
hat gidng, bé mit cay, r& cdy lam cho cay sinh truéng manh mé& bing cach ting lugng
dinh dudng.

Str dung phén hitu co vi sinh lam tdng nang sut cay trdng, chét lugng sin phém
t5t hon, giam 6 nhiém ctia ham luong nitrat, gop phdn dép ung yéu ciu ctia mét nén
ndng nghiép hitu co bén vitng, xanh sach va an toan.

Trong canh tac cdy ca phé & nudce ta co nhiéu loai phan bén di duogc sir dung,
trong d6 c6 ca cac ché phim vi sinh vat nhu phan hitu co vi sinh Séng Gianh ctia Tbng
Cong ty Song Gianh, phan hitu co vi sinh Qué Lam cuia Tap doan Qué Lam, ché phdm
vi sinh FUSA — USA nhép khiu tir M§ v.v.. Tuy nhién, cac ché pham vi sinh vit nay
duoc sin xuét dai tra va sir dung chung cho nhiéu loai cy trdng. Vi vy, nhiéu chiing
vi sinh trong cdc ché phim nay khong thich hgp cho sy sinh trudng cua ciy ca phé do
do6 khi dugc st dung dé bon cho ciy ca phé, hidu qua dat duge khong cao. Hién nay,
trén thi trudng & nude ta chua c6 loai phin vi sinh nao chuyén ding cho cdy ca phé
dic biét 1a c6 chira cdc ching vi sinh vat ban dia nhu cic ching phén gidi lan, c¢b dinh

dam dugc phén 14p tir chinh dét tréng ca phé.
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Ban chit ki thuit ctia gidi phap hitu ich

D& khic phuc cac nhuge diém néu trén, giai phap hiru ich d& xuit ché pham vi
sinh vat chirc nang dung cho cdy ca phé gdm diy du cac vi sinh vt chic ning thich
hop cho sy ting trudng cia cdy ca phé va dugc phén 14p tir chinh dat trong ca phé. Ché
phim vi sinh vét chirc ning bao gbm céc thanh phin theo khéi hrong nhur sau:

- 1% dich nudi ciy Azotobacter chroococum Ab-CF 7.2 dugc phéan 1ap va tuyén
chon tir d4t trdng ca phé c6 mat do vi sinh vét bing hodc 16n hon 10’ CFU/g;

- 1% dich nudi cdy Acetobacter diazotrophicus Ac-CF2.2 duwgc phén 14p va tuyén
chon tir dt trdng ca phé c6 mét do vi sinh vat bing hodc 16n hon 107 CFU/g;

- 1% dich nudi cly Azospirillum brasilense As-CF1.5 dugc phén 1ap va tuyén
chon tir dit trong ca phé c6 mat d6 vi sinh vat bang hosc 16n hon 10" CFU/g;

- 1% dich nuéi ciy Bacillus subtilis VL-CF7.3 dugc phéan lap va tuyén chon tir
dét trdng ca phé c6 mat do vi sinh vét bing hodc 16n hon 10’ CFU/g;

- 1% dich nudi ciy Aspergillus tubingensis ML-CF1.3 dugc phan lap va tuyén
chon tir dit tréng ca phé c6 méat 4o vi sinh vt bﬁng hoic 16n hon 107 CFU/ g; va

- 95% hdn hop chit mang, trong d6 hén hop chit mang 13 méi truong xbp vo
tring c6 chira 1% nudc dudng ndng 46 25%.
M5 ta véin tit cac hinh vé

Giai phap hitu ich s& duge trinh bay chi tiét va ro rang hon sau diy cling véi cac
hinh v& kém theo, trong do6:

- Hinh 1 12 hinh v& thé hién vi tri phan loai ctia chiing Azotobacter sp. Ab-CF 7.2.

- Hinh 2 13 hinh v& thé hién vi tri phan loai ctia chiing Acetobacter sp. Ac-CF 2.2.

- Hinh 3 12 hinh v& thé hién vi tri phan loai cia chung Azospirillum sp. As-CF 1.5.

- Hinh 4 1a anh phén loai chung VL-CF 7.3 dua trén kit chuin API 50CHB,;

- Hinh 5 12 hinh v& thé hién vi tri phan loai cta chung VL-CF7.3;

- Hinh 6 1 hinh v& thé hién vi tri phan loai cia chiing Aspergillus ML-CF1.3

- Hinh 7 13 hinh v& thé hién so db quy trinh san xuét ché phim vi sinh vat da
dung cho ca phé trén moi trudng x6p thanh trung;

- Hinh 8 14 biéu d0 thé hién ty 1& dau qua ca phé & cac cong thire thi nghiém

- Hinh 9 1a biéu do thé hién sd qua /3 ddt gan than ca phé cta cac cong thirc thi nghiém.

- Hinh 10 12 hinh thai khuan lac Azotobacter sp. Ab-CF 7.2 trén Ashby

- Hinh 11 12 hinh th4i khuén lac ctia ching Acetobacter sp. AC-CF 2.2 trén LGI

- Hinh 12 12 hinh thai khuin lac ctia chiing Azospirillum sp. As-CF 1.5 trén LGI

- Hinh 13 1a hinh thai khuan lac ctia ching Bacillus sp. VL-CF 7.3

- Hinh 14 12 hinh thai khuan lac ctia chiing Aspergillus tubingensis MI-CF 1.3
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M0 ta chi tiét giai phap hiru ich
1. Phén 14p va lua chon cac ching vi sinh vét
a. Nguon goc:

Phén 14p tir dét tréng cdy ca phé
b. Tén chung:

Azotobacter sp. Ab-CF 7.2; Acetobacter sp. Ac-CF 2.2; Azospirillum sp. As-CF
1.5; Bacillus sp. VL-CF 7.3; Aspergillus sp. ML-CF 1.3
c. Chirc ndng:

Céc chung vi sinh vat ¢ chirc ndng ¢b dinh dam, sinh chét kich thich sinh truong
va phan giai 1an. St dyng céc chung vi sinh vét c6 cic déc tinh nay gitp cai thién d
phi cua dat, tang chat dinh dudng va ting kha nang giir 4m cho dat.
d. Ddc diém phdn loai:

Chiing Azotobacter sp. Ab-CF 7.2

Phan loai vi khuin dya trén dic diém hinh thai:

Céc ching s& dugc phan loai so bj theo hinh thai, mau sic, kich thuéc khuén lac
va té bao. Két qua quan sat dic diém hinh thai cta ching Azotobacter sp. Ab-CF 7.2
duoc thé hién & bang 1.

Béang 1. Dic diém hinh thai ctia ching Azotobacter sp. Ab-CF 7.2

Ching Hinh théi khuén lac | Hinh thai té bao dudi kinh | Gram | Bao
trén Ashby hién vi t
Azotobacter Khuin lac non mau | Té bao hinh que kich

sp. Ab-CF 7.2 | tring duc, léng, gia |thudc 2 x 3 pm. Khi con
mau nau nhat, nhéy, non c6 dang tron, 2 té bao
dan hoi. Séc t6 khong | thuong dinh lién nhau
khuéch t4n vao moi | thanh hinh s 8, c6 tién
treong. Puong kinh | mao, khi gia t€ bao co vo
2-5 mm (Hinh 10). day va tao thanh nang x4c.

Két qua quan sat dic diém sinh 1i, sinh héa ctia ching Azotobacter sp. Ab-CF
7.2 dugc thé hién & bang 2.

Béang 2. Dic diém sinh i, sinh hoa ctia chiing Azotobacter sp. Ab-CF 7.2

TT Pic diém Ab-CF7.2
1 | Hidu khi +

2 | Vi hiéu khi -

3 | Kha nédng di dong +
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4 | Phép thur catalaza +
5 Phép thtr oxidaza +
6 Kha ndng déng héa tinh bot, rhamnoza, disacarit, dextrin +
7 | Kha nang dong héa lactoza, manitol, natribenzoat -
8 Sinh trudng trén ruou +
9 Sinh trudng trén axit hitu co +

Axit hoéa cac ngudn sucroza, lactoza, mannitol, maltoza,

fructoza, sorbitol, glucoza

11 | Axit hoa ngudn glactoza -

12 | Tao H,S +
13 | Hoat tinh ureaza +
14 | Khtr nitrat +

15 | Sinh enterotoxin -

16 | Nhiét do t6i wu cho sinh trudng 25-30°C

17 | pH cho sinh trudng 6,5-8

Dua trén mot s6 dic diém hinh thai (Bang 1), sinh li, sinh héa (Bang 2) nhan thdy
ching Ab-CF7.2 c6 dic diém giéng vi VK thudc loai 4. chroococcum (Khoa phéan
loai VK cua Bergey, 1994).

Phan loai vi khuén dua trén trinh tu gen 16S ARN:

Dé khang dinh déc diém phan loai va xac dinh vi tri phén loai ctia c4c ching, ching
t0i da giai trinh tir gen 16S clia cac ching nghién ctru. Mirc d6 twong ddng nucleotit cia 3
chiing duoc so sanh véi cac chiing da dugc cong bd trong Genbank (hinh 1).

Két qua giai trinh ty gen va xé4c dinh vi tri phén loai chung Azotobacter ciing cho
két qua tring voi két qua nghién ctru dic diém hinh thai va sinh li, sinh héa, ¢6 trinh tu
tuong déng v61 VK A. chroococcum, véi mie d6 tuong déng 98.,8%.

Nhu vay dya trén déc diém hinh thai, sinh li, sinh hoa va trinh tr gen 16S rRNA,
ching VK dugc nghién ctru c6 tén phan loai la 4. chroococcum Ab-CF7.2.

Chung Acetobacter sp. Ac-CF 2.2

Phan loai vi khuén dua trén ddc diém hinh thai:

Két qua quan sat dic diém hinh thai cta ching Acetobacter sp. Ac-CF 2.2
duogc thé hién & bang 3.
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Bang 3. Dic diém hinh thai ctia ching Acetobacter sp. Ac-CF 2.2

Ching

Hinh thai khuén lac trén Hinh thai té bao
LGI duéi kinh hién vi

Gram

Bao
tr

Acetobacter Khuén lac vang, tron nhd Té bao hinh elip,
sp. Ac-CF 2.2 déu dan, duong kinh 1,5 |ding don, kich

mm, bé mdt tron bong, | thude 0,8 x 1,2 pm.
khong sinh sic t6 (Hinh 11). | C6 tién mao.

Két qua quan sat dic diém sinh li, sinh hoa cta ching Acetobacter sp. Ac-CF
2.2 dugc thé hién & bang 4.
Bang 4. Dic diém sinh li, sinh hoa cta chung Acetobacter sp. Ac-CF 2.2

TT Dic diém Ac-CF 2.2
1 | Hiéu khi bit budc, sinh trudéng nhanh +
2 | Cb dinh nito trong diéu kién hiéu khi +
3 | Kha ndng di dong +
4 | Phép thir catalaza +
5 | Khda ndng oxyhoa -
6 | Sinh axit tr glucoza, etanol +
7 | Sinh axit tr D-mannitol, D-sorbitol, I-propanol -
g Kha ning dong hoa etanol, glyxerol, D-galactoza, D-xyloza, N
maltoza, fructoza, glucoza, sucroza.
9 | Khaning dong hoa natri axetat +
10 | Kha ning dong hoa D-arabinoza +
11 | Khaning dong hoa D-sorbitol -
12 | Kha nang dong héa D-mannitol +
13 | Kha ndng df”)ng hoa metanol (1%), mannoza, dextrin , tinh bot -
14 | Sinh truéng trén mdi truong chira 30% glucoza hoic sucroza +
15 | Tao H,S -
16 | Sinh enterotoxin -
17 | Nhiét do toi wu cho sinh truéng 20-30°C
18 | pH cho sinh truéng 5

Dua trén mot s6 ddc diém sinh Ii, sinh hoa ctia ching Acefobacter sp. Ac-CF 2.2

(bang 4) nhén thiy ching VK c6 dic diém gidng véi VK thude loai 4. diazotrophicus
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(Khéa phan loai VK ciia Bergey). Dé khang dinh thém chung t6i tiép tuc xac dinh

trinh ty gen 168 cta cic chung VK nghién ctru.

Phan loai vi khuén dya trén trinh tu gen 16S RNA:

Két qua giai trinh tu gen cua ching Acetobacter sp. Ac-CF 2.2 (hinh 2) so sanh

v6i trinh tu céc ching dugc cong bd trong Genbank ciing khing dinh chung nay 1a 4.

diazotrophicus véi mic do tuong dong 99-100%.

Nhu vay dua trén dac diém hinh thai, sinh li, sinh hoa va trinh tue gen 16S rRNA,

chung VK duoc nghién ctru c6 tén phéan loai 1a 4. diazotrophicus Ac-CF 2.2.

Chung Azospirillum sp. As-CF 1.5

Phan loai theo dic diém hinh thai:

Két qua quan sat dic diém hinh thai cia chung Azospirillum sp. As-CF 1.5 duoc

thé hién & bang 5.

Bang 5. Pic diém hinh thai ctia ching Azospirillum sp. As-CF 1.5

Chung

Hinh thai khuan lac
trén LGI

Hinh thai té bao

dudi kinh hién vi

Gram

Bao tu

Azospirillum sp.
As-CF 1.5

Khuén lac tron déu,
nhin, mép phing,
mau hdng, dudng
kinh 1,5 mm (Hinh
12).

Té bao c6 dang que,
dau xodn, kich thude
2,1 x 3,7 pm. Trén
moi truong dich co
tién mao.

Pic diém hinh thai khudn lac va t& bao cho thdy chung déu mang nhirng dac

diém dac trung cua VK thudc chi Azospirillum.

Két qua quan sat dic diém sinh li, sinh hoa cta ching Azospirillum sp. As-CF

1.5 duoc thé hién & bang 6.

Dic diém sinh héa ctia chung dugc xac dinh dua trén kit chudn API 20NE
Béng 6. Dic diém sinh li, sinh héa cta ching Azospirillum sp. As-CF 1.5

TT Dic diém As-CF 1.5

1 | Hiéu khi

2 | C6 dinh nito trong d/k vi hiéu khi +

3 | Kha nang di dong +

4 | Phép thur catalaza +

5 | Kha ndng oxy hoa -

6 | Thuy phan gelatin -

7 | Sinh axit tir D-glucoza
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¢ | Kha ning dong hoa D-fructoza, glyxerol, D-gluconat, 2- +
ketogluconat, axit malic, D-riboza, D-sorbitol, D-xyloza

Kha ndng dong hoéa N-axetylglucosamin, L-arabitol,
xenlobioza, D-arabinoza, inositol, maltoza, L-rhamnoza, -
sucroza, L-xyloza, D-glucoza, D-mannitol,
10 | Kha ning dong hoa D-riboza, D-mannoza, L-arabinoza, D- +
arabitol, D-fructoza, D-galactoza

11 | Kha ning déng héa D-lactoza -
12 | Kht nitrat -

13 | Hoat tinh ureaza +

14 | Thuy phan gelatin +
15 | Sinh indol -

16 | Sinh enterotoxin -

17 | Sinh H,S ]
18 | Nhiét do ti wu cho sinh trudng 22 -37°C
19 | pH cho sinh truéng 6-7

Dua trén mot sé dic diém hinh thai, sinh 1i, sinh hoa ctia VK Azospirillum nhan
thiy chung As-CF1.5 ¢6 dic diém gidng v6i VK thudc loai 4. brasilense (Khoa phéan
loai VK cua Bergey 1994).

Phén loai vi khudn duya trén trinh tu gen 16S RNA:

Trong s6 nhimg VK r& ¢b dinh N, Azospirillum dugc danh gid 1a mot trong
nhitng mg cir vién tiém nang cho san xuét phan vi sinh do ¢6 c4c hoat tinh kich thich
sinh truéng thuc vat nhu vira c6 kha ning ¢d dinh N, phan giai P lai vira ¢6 kha nang
sinh cac phytohormon auxin, cytokinin, zeatin, co chét diéu hoa hodc siderophore. Cho
dén nay c6 téng sb khoang 15 loai da dugc miéu ta trong chi Azospirillum.

Tir ADN tong s6, bang k§ thudt PCR st dung cip mdi chung toi da thu duge
gene ma hoa 16S rARN cuia ching. Két qua dién di db cho thiy san phim PCR khuéch
dai gen 16S ctia ching thu duge 1 bang rit dic hiéu. Kich thuge phan tr vao khoang ~
1,5 kb twong duong véi tinh toan 1i thuyét.

San phém PCR sau tinh sach dugc dung truc tiép dé xac dinh trinh tu nucleotit
clia gene 16S rARN. Sir dung doan mdi di gin huynh quang cia bd hoa chét chuin,
phén tich trén may x4c dinh trinh tu ADN ty dong, x1 1i béng chuong trinh PC/GENE.
Truy cdp ngén hang gene dé tim nhing loai d ding ky c6 trinh tu tuong dong.

Két qua giai trinh tu gen cla chung (hinh 3) so sénh vé6i trinh tu cac ching duoc
cong bd trong Genbank cho thdy ching As-CF1.5 c6 quan hé gin véi loai A.
brasilense (mtc do twong ddng 97,8%).

-8
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Nhu vay dua trén dac diém hinh thai, sinh li, sinh héa va trinh tu gen 16S rRNA,
chung nghién ctru c6 tén phan loai 1a 4. brasilense As-CF1.5
Chung Bacillus sp. VL-CF 7.3
Phan loai theo dic diém hinh thai:
Két qua quan sét dic diém hinh thai, mau séc, kich thudc khuén lac va t& bao clia
cac chung VK duogc thé hién & bang 7.
Bang 7. Pic diém hinh thai cia ching Bacillus sp. VL-CF 7.3

Chiing Hinh thai khun lac | Hinh thai t& bao duéi | Gram | Bao tir
trén LGI kinh hién vi
Bacillus sp. Khudn lac tron, ria Té bao hinh que nhd, + +

VL-CF 7.3 rang cua khong déu, | hai ddu tron, kich
mau vang xam, khi | thudce 0,7-0,8 x 1,8-2,5
gid nhin, mau hoi | pm, ding don 1€ hodc
niu, duong kinh | thanh chudi ngin. C6
3mm (Hinh 13). ti€ém mao.

Két qua quan st dic didm sinh 1i cac ching Bacillus sp. VL-CF 7.3 dugc thé

hién & bang 8.
Bang 8. Dic diém sinh li cta chiing Bacillus sp. VL-CF 7.3
TT Pic diém VL-CF 7.3
I | Hiéu khi bit budc +
2 | Vihiéu khi +
3 | Kha ning di dong T
4 Phép thir catalaza +
5 Kha ndng 1€én men +
6 Sinh enterotoxin -
7 | Nhiét do tdi vu cho sinh trudng 37°C
8 pH cho sinh tru6ng 7,0-74

D& dinh tén dén loai chung toi tiép tuc danh gia cac phan tng sinh héa cua céc
chung VK nghién ctru.

Phan loai vi khudn dya trén dic diém sinh héa:

Chung VL-CF 7.3 thudc loai truc khudn Gram (+) va cb nhiéu dac diém giéng
VK thudc chi Bacillus nén dugc phén loai theo kit sinh héa API 50CHB, két qua dugc
trinh bay & bang 9.
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Bang 9. Pic diém sinh héa cta ching vi khuan Bacillus phan giai 1an VL-CF 7.3

dua trén kit chuin API 20E

TT Pic diém VL-CF 73| TT Pic diém VL-CF 7.3
1 | Sinh f-galactosidaza + 7 | Sinh Ureaza -
2 | Arginin dihydrolaza - 8 | TDA -
3 | Lysin decarboxylaza - 9 | Sinh Indole -
4 | Ornithin decarboxylaza - 10 | V-P +
5 | Str dung xitrat + 11 | Hoat tinh gelatinaza +
6 | Sinh H,S - 12 | Nitrat -

St dung thém kit chudn API 50CHB dé danh gia kha niang 1én men trén céac

ngudn co chat khac nhau cia ching VK nay. API 50CHB 1a kit dung dé nhan dién

VK thudc chi Bacillus va cac chi gan v6i Bacillus vé mit di truyén dua trén kha ning

st dung cac nguén co chit. Phan loai duoc thuc hién dua trén kha nang 1én men 49

loai dudng. Trong sudt quéa trinh nubi cdy, chung VK st dung co chét, 1én men tao

thanh axit 1am giam pH, duoc nhan biét bang sy d6i mau chét chi thi (hinh 4). Két qua
duogc trinh bay & bang 10.

Bang 10. Kha ning 1én men sinh axit tir cic ngudn co chit cia chung VK Bacillus
phan giai 1an VL-CF 7.3 dua trén kit chudn API S0CHB

TT Dic diém VL-CF73 | TT Dic diém VL-CF 7.3
1 | Glyxerol + 26 Salixin -
2 | Erythritol - 27 Xenlobioza +
3 | D-arabinoza - 28 Maltoza -
4 | L- arabinoza + 29 Lactoza -
5 | Riboza - 30 Melibioza +
6 | D-xyloza - 31 Sucroza +
7 | L-xyloza - 32 | Trehaloza -
8 | Adonitol - 33 Inulin -
9 | p-metylxylosit - 34 | Melezitoza -
10 | Galactoza + 35 D-raffinoza
11 | D-glucoza 36 Tinh bot
12 | D-fructoza - 37 Glycogen -

-10-
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13 | D-mantoza - 38 Xylitol -
14 | L-sorboza - 39 | f-gentiobioza -
15 | Rhamnoza - 40 D-turanoza -
16 | Dulcitol - 41 D-lyxoza -
17 | Inositol - 42 D-tagatoza -
18 | Mannitol - 43 D-fucoza -
19 | Sorbitol - 44 | L-fucoza -
20 | a-metyl-D-mannosit - 45 D- arabitol -
21 | a-metyl-D-glucosit + 46 L- arabitol -
22 | N-axetylglucosamin - 47 Gluconat -
23 | Amygdalin + 48 2-ketogluconat -
24 | Arbutin + 49 5-ketogluconat -
25 | Aesculin +

Két qua xac dinh dugce d6i chiéu voi dir lidu phin mém cho thiy ching VL-
CF7.3 ¢6 cac dic diém sinh hoa gin nhit v6i B. subtilis, chi sb xac dinh id > 90,8 %.
(% id - mirc dd gan giii lién quan voi nhitng don vi phan loai khac cta co st dit liéu >
90,0 % dugc cho 1a xac dinh tbt).

Phén loai vi khuan phan giai 1an dya trén trinh tw gene 16S rARN:

Trinh tu cta doan gene 16S rARN cta ching VL-CF 7.3 dugc so sanh vGi chung
c6 mirc d9 trong déng cao nhét trong ngén hang gene. D& biét mbi quan hé di truyén
gilta cac ching dugc phan tich, cdy pha hé (hinh 5) dya trén doan gene 16S rARN da
duoc thiét 1ap theo chuong trinh dién toan MEGA 2.1.

Két qua phan tich cho thdy ching ching VL-CF 7.3 ¢6 trinh tw gin nhit véi
ching B. subtilis AB480760, v6i mirc do twong dong 99,2%.

Cin ctr vao céc dic diém hinh thai, sinh li, sinh hoa, kit chudn API 20NE, trinh tu
gene 16S rARN két hop v6i hé théng phan loai VK cia Bergey chung VL-CF 7.3
dugc phan loai 1a B. Subtilis.

Chung Aspergillus sp. ML-CF 1.3

Phan loai nAm méc dya trén diac diém hinh thai, sinh li:

Sau 2-5 ngay nudi cdy tién hanh khao sat cac dic diém cia khuin lac non. Sau 5-
12 ngay nudi ciy khao sat cac dic diém cta khuin lac truong thanh, dong thoi quan
sat cach sip xép clia bd may mang bao tir va ctia bao t & tiéu ban vi hoc.

Pic diém chung cta ca 3 chung nim soi dugc nghién ctru 13 try ndm tach biét va

c6 hyalin. Céc bao tir c6 ngudn gdc xuét phat tir cac t& bao chan day trén tru do va két
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thic bang mot tii nAm ¢ diu. Khudn ty ting trudng & ngon, ¢6 vach ngédn, phan nhanh,

khong mau, mau nhat hodc tré nau. Vira c6 kha ning sinh san sinh dudng (tir khuin
ty), lai vira ¢ kha ning sinh san vo tinh (bing bao tir trdn). Dic diém sinh 1i: Hiéu khi,

chiu nhié€t do cao, chiu axit. Két qua quan sit ddc diém hinh thai cua cac ching nam

mbc duge thé hién o bang 11.

Bang 11. Dic diém hinh thai khuén lac, khuén ty va bao tir ciia ching

Aspergillus sp. ML-CF 1.3

khuén lac sau 7
ngdy nudi cdy
trén Czapek

chura Ca3 (PO4)2

Chung ML-CF 1.3
- Khuan lac toc dd moc nhanh, kich thuéc 5-5,5 cm
Hinh thai | - Khuén lac an sau, bam chit vao moi truong, bé mit nhin nheo,

ria tréng.

- Khong hinh thanh giot tiét

- Mau sic: Mt phai sg¢i ndm mau tréng, ¢ gifta c6 céc hat bao t
day mau den, mit trai mau tring.

- Sic t6 khong khuéch tan vao moi trudong

(Hinh 14)

- Bong hinh cau, toa tia rat déu khi non va xé rach tao dang cot khi
gia. Kich thuée 150-200 pm.

- Cudng khéng mau, bé mit cudng nhin, c6 mau niu gan sét bong.
Cuéng c6 ddc trung dai vuot trdi trong sd cac loai thudc chi
Aspergillus. Kich thuée (1200-1950) x (11-112,5)

- Bong hinh ciu, kich thudc 17-30 pm.Ving sinh sén khip mit

Hinh thai bao | bong.

tr duéi kinh | - Thé binh mot tang la chii yéu. Dic biét bong 16n 2 thé binh, bong

hién vi nhé 1 thé binh, doi khi c6 ca 2 loai thé binh trén cing 1 béng. Thé
binh 1 tAng hinh chai, kich thudc (7-8,75) x (3,75-5). Thé binh 2
tang: L6p 1 hinh tru dai, kich thuée (7,5-11) x (3,75-7,5) pm. Lép
2 hinh chai, kich thuéc 12,5 x (3,75-7,5) pm.
- Bao tir dinh hinh cdu, mau den, bé mit c6 gai min, khi gia gai tr¢
nén xu Xi.
- Bao tr ¢6 kich thudc 16n (5-7) um.

Nhiét do opt 25-30°C

C6 kha nang
dong hoa

Arabinoza, maltoza, sucroza, xyloza, glucoza, mannitol, tinh bt
tan

Kha ndng sinh
enzym

Amylaza, proteaza, pectinaza

Sinh axit

+
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Can cir vao két qua khao sit cac dic diém cta khuin lac nhan thdy céc ching
nidm mdc ddu mang cac dic diém dic trung cta chi ndm mébc Aspergillus.

Dua trén mot sd dic diém hinh thai khuén lac va cac dic diém vi hoc cia cac
chung nghién ctru két hop véi khoa phan loai vi nidm ciia Samson (1994) nhan thiy
ching ML-CF1.3 c6 déc diém giéng v&i ndm soi thudc lodi A. tubingensis.

Chung t6i tiép tuc phén loai sdu hon dva trén k¥ thudt sinh hoc phén tir dé dinh
danh chinh x4c cac loai nAm méc.

Phan loai vi ndm dua trén trinh tw gen 28S RNA:

Trinh tu ciia doan gene 28S rARN cua 3 ching vi nidm ML-CF1.3 duoc so sanh
v6i ching ¢6 mirc do tuong ddng cao nhét trong ngin hang gene. Cy pha hé (hinh 6)
dua trén phan tich phan doan gene 28S rARN di duogc thiét 14p theo chwong trinh dién
toan MEGA 2.1. Két qua phan tich cho thiy ching ML-CF1.3 ¢6 trinh tw gan nhit véi
ching 4. tubingensis CBS134456C v6i muc d6 tuong ddng 99%. Cian cir vao cac dic
didm hinh thai, sinh li, sinh ho4, trinh ty gene 28S rARN két hop v&i hé thong phan
loai vi nAm cta Raper & Thom (1965), ching ndm méc dwgc phan loai 13 A.
tubingensis ML-CF1.3
e. Do an toan sinh hoc cua cdc chung VSV:

Do an toan sinh hoc cta cic chung VSV sir dung trong doi séng c6 y nghia dic
biét quan trong. Theo hudng din sb 90/679/EWG ciia cong ddng chau Au vé an toan
sinh hoc, nhom tac nhan sinh hoc vi sinh vat dugc phan lam 4 cép d6 an toan, trong do
chi cac VSV & cdp d6 1 dugc Gmg dung trong san xuét.

Két qua x4c dinh mirc d6 an toan ctia cac ching VSV duoc tip hop trong bang
12. Ca 5 ching VSV déu duge xép vao mirc do an toan cip 1 vi vy c6 thé ing dung

cac chung VSV hitu ich nay cho san xuét phan vi sinh da chirc ning trong diéu kién

binh thuong.
Béang 12. Panh gia cAp d6 an toan clia c4c chiing vi sinh vét da dugc phan loai
TT Ky hi€u ching Tén vi sinh vét Mirc d6 an toan
1 |Ab-CF7.2 Azotobacter chroococum Cip do 1
2 | Ac-CF2.2 Acetobacter diazotrophicus Cép do 1
3 | As-CFl.5 Azospirillum brasilense Cép do 1
4 | VL-CF7.3. Bacillus subtilis Cap do 1
5 | ML-CF1.3 Aspergillus tubingensis Cép do 1

2.Phuong phép san xuit ché phim vi sinh v4t chitc ning diing cho cay ci phé

Cac chung vi sinh vat dugc chon tir bd suu tip giéng vi sinh vat dugc luu gitt tai
Phong thi nghiém Cong nghé vt liéu sinh hoc ciia Vién Céng nghé Sinh hoc, Vién
Han 14m Khoa hoc va Céng nghé¢ Viét Nam.
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Phuong phap san xudt ché phdm CAFE-HTD 01 (Hinh 7)

Hinh 7 thé hién so dd quy trinh cong nghé ctia phuong phap san xuét ché phim
vi sinh vét chirc ning ding cho cy ci phé (ché phdm CAFE-HTD 01) theo giai phap
hitu ich. Phuong phap dwoc dé xuat bao gdm cac cong doan sau:

(1). Chun bi dich nuéi cdy ctia cac ching vi sinh vat bang céch: 14y cc ching vi
sinh vét hiru ich thudn khiét (gdm 5 chung vi sinh vat: Azotobacter chroococum Ab-
CF 7.2, Acetobacter diazotrophicus Ac-CF2.2; Azospirillum brasilense As-CF1.5;
Bacillus subtilis VL-CF7.3; Aspergillus tubingensis ML-CF1.3) tir m6i truong thach
nghiéng va nhan giéng trén moi truong dich thé bing cach nudi cy lic véi toe dd 200
vong/ phit ¢ nhiét d6 30°C trong thoi gian 3 ngay dé tao ra dich nudi cho mdi loai vi
sinh vat, khi mat do t& bao dat khoang 107-10° CFU/ml thi cdy vao méi trudng nudi
ciy x6p.

(2). Chuén bj méi truong nudi ciy xép (hdn hop chit mang) bing cach: phdi tron
cao lanh, than bun, tru nghidn, cam, bot sin, duong kinh, voi bdt, nudc + chét dinh
dudng da vi lugng (gdbm K,HPO,, MgSO, va NaCl phdi tron v6i nhau theo ty 18
1:1:1). Khtr tring hdn hop chit mang & nhiét do 125°C, 4p suét 1,25 at, thoi gian 150
phut.

(3). Phéi trén cac thanh phan dé tao ché phdm vi sinh vét chirc ning CAFE-HTD
01 bang cach: Phdi tron 1% dich nudi mdi loai vao modi truong xbp vo tring dé moi
truong dat d6 4m khoang 30%.

(4). Tién hanh 1én men xdp trong 1 tudn & nhiét d6 phong (nhiét do 25-3 OOC).

(5). Kiém tra mat do vi sinh vat hitu ich trong ché phim. Mat ddi vi sinh vét khi
moi cdy dat 10° dén 107 t& bao trong 1g ché phdm. Sau 7-10 ngay gitr & nhiét do
phong, mat do vi sinh vat trong ché phdm dat tir 10’ CFU/g tré 1én (TCVN).

(6). Bao quan: bao quan ché phdm & nhiét d6 phong, noi khé thoang, tranh 4nh
sang mit troi cho dén khi sir dung. Céac ché phdm c6 thé sir dung tét sau 6 thang bao
quan & nhiét d§ phong.

Ché pham vi sinh vt chirc ning dung cho cdy ca phé thu dugc theo phuong phéap
nhu trén chira:

- 1% dich nudi ciy Azotobacter chroococum Ab-CF 7.2 dugc phan 14p va tuyén
chon tir dét tréng ca phé c6 mat do vi sinh vat béng hoic 16n hon 107 CFU/ g;

- 1% dich nuoi céy Acetobacter diazotrophicus Ac-CF2.2 dugc phén 13p va tuyén
chon tir dAt tréng ca phé c6 mat do vi sinh vat béng hodc 16n hon 107 CFU/ g;

- 1% dich nudi ciy Azospirillum brasilense As-CF1.5 dugc phan 14p va tuyén
chon tir dét trdng ca phé c6 mat d6 vi sinh vat bang hodc 16n hon 107 CFU/g;

- 1% dich nudi ciy Bacillus subtilis VL-CF7.3 dugc phan l4p va tuyén chon tir
dat trf‘mg ca phé c6 mét do vi sinh vét béng hodc 1é6n hon 10’ CFU/ g;
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- 1% dich nudi cdy Aspergillus tubingensis ML-CF1.3 dugc phan 1ap va tuyén
chon tir d4t trdng ca phé c6 mat do vi sinh vat bing hodc 16n hon 10’ CFU/g; va

- 95% hdn hgp chdt mang, trong d6 hdn hop chit mang 1a modi truong xbp vo
trung c6 chtra 1% nudc dudng ndng do 25%.

Ché phdm duoc san xuit theo nguyén téc nudi ciy trén méi truong xdp v tring.
Chét mang dugc dung la than bun c6 kém theo mot sb phu gia nhu cam, triu, dat,
CaCO; v.v.. Cac ching VSV da duoc thir kha ning dbi khang trén thach dia va trong
ché phidm. Cac chung ddng thoi séng hoa hop véi nhau trén moi trudng xbp thanh
trung, vi vy céc ching nay dugc lya chon dé dua vao san xuit ché phdm VSV da
chirc ning. Trong céc loai ché phidm VSV chiing gidng c6 ¥ nghia quyét dinh déi véi
chét lugng cia san phdm. Vi vy céc ching gibng phai tuyén chon sao cho c6 hoat tinh
sinh hoc cao, c6 kha ndng canh tranh dé sinh trudng va hoat dong tbt trong cac moi
trudong sinh thai dét. Pong thoi cac ching phai gitt dwgc hoat tinh qua thoi gian bao
quan thi méi ddm bdo cé quy trinh cong ngh€ séan xuit 6n dinh. Ché phim dugc tdi vu
ho4 thanh ph?m va diéu kién nubi céy dé dat mat do tir 107 CFU/g tr& 1én sau 1 tudn
chy vao va cdc ching déu sinh truedng va phat trién tot trong ché phim. Ché pham chira
trong tai polyethylen, bdo quan trong 6 thang & nhi€t do phong (dat mat do theo ti€u
chuin nganh Néng nghiép TCN 6167-1997), tranh 4nh séng truc tiép. Hoat tinh sinh
hoc cua céc ching ciing khong bi mét di sau thoi gian bio quan.

Chi tiéu chat lwong ctia ché phdm vi sinh vét chirc nang cho ciy ca phé

Ché phdm duoc t6i vu hoa thanh phin va diéu kién nubi ciy dé mat d6 vi sinh
dat tir 107 CFU/g tré 1én sau 1 tudn céy vao va da dugc theo ddi bién dong mat do vi
sinh vét theo thoi gian bdo quan & nhiét d6 phong. Két qua xéac dinh sd lugng vi sinh
vét trong ché phim theo thoi gian bao quan dugc trinh bay & bang 13.

Khi nghién ctru kha niing tdn tai ciia cac ching vi sinh vat trong ché phdm chung
t61 nhan thiy chiing déu sinh trudng va phat trién tét trong ché phim. Ché phadm c6 thé
bao quéan trong 6 thang & nhiét o phong (dat mat d theo tidu chudn nganh Néng
nghiép TCN 6167-1997). Hoat tinh sinh hoc clia cic ching ciing khong bi mét di sau
thoi gian bao quan.

Bang 13. Mat d6 vi sinh vét trong ché phim da chirc ning

cho cdy ca phé theo thoi gian (CFU/g trong lugng kho)

Mat d6 VSV trong ché phdm ( x 10° CFU/g)
Chung VSV 3 . - - - . -
1 tuan | 1théng | 2 thang | 3 thang | 4 thang | 5 thang | 6 thang
Azotobacter 0,35 1,1 1,2 1,25 1,1 1,05 0,85
Azospirillum 1,3 5,5 3,5 3,5 2,1 1,5 1,2
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Acetobacter | 0,85 | 2,75 3.2 2,1 1,7 1,6 12
VSV phan gial| - o 7.5 5.5 5,6 42 3.5 12
lan tong so

Vi du thuc hién gidi phap hitu ich
Vi du 1: Phuong phap san xudt 1000 kg ché phdm vi sinh vét chirc nang ding cho cay
ca phé (ché pham CAFE-HTD 01)

Chudn bi 50 kg dich nudi ciy ctia cac chiing vi sinh vt

Pé san sut 1000 kg ché phim thi cAn 10kg dich nudi ctia m&i loai vi sinh vat. Liy
cac ching vi sinh vat hitu ich thudn khiét, gdm 5 chung vi sinh vat: Azotobacter
chroococum Ab-CF 7.2; Acetobacter diazotrophicus Ac-CF2.2; Azospirillum brasilense
As-CF1.5; Bacillus subtilis VL-CF7.3; Aspergillus tubingensis ML-CF1.3 tir mo1 truong
thach nghiéng cho vao nhén giéng trén moi trudng dich thé. Cac binh gidng duge nudi
cdy trong hé théng 1én men (sir dung hé théng 1én men 20 lit) tudn hoan khi lién tuc &
nhiét d6 30°C trong thoi gian 3 ngay dé tao ra dich nudi cho mdi loai vi sinh vat, khi mat
do té bao dat khoang 107-10° CFU/ml thi ciy vao méi truong nudi cdy xép.

Chuén bi 950 kg mdi trudng nudi ciy xdp

Chuén bi mdi trudng nudi cdy x5p (hdn hop chit mang) bing cach: phdi tron cao
lanh, than bun, trdu nghién, cam, bdt sén, duong kinh, vo6i bot, nude + chét dinh dudng
da vi lugng (gém K,HPO,, MgSO, va NaCl phéi tron véi nhau theo ty 1€ 1:1:1). Moi
trudng nudi cdy x6p vo trung 1a hdn hop chit mang dugc phdi tron tir cdc thanh phén
theo ty 18 % khdi lugng nhir sau:

Bang 14: Thanh phin cta 950 kg mbi trudng nudi cAy xdp

‘ S6 luong cu thé trong
TT Thanh phan Ty 1€ % san xudt 1000 kg moi
trudng XOp
1 | Cao lanh: 35-40% 380 kg
2 | Than bun: 20-25% 230 kg
3 | Trhu nghién: 8 -10% 100 kg
4 | Cém: 5-6% 55 kg
5 | Bot sin: 5-6% 55 kg
6 | Voibot: 0,5 -0,6% 6 kg
Chét dinh dudng da vi lugng (gom
7 | K2HPO4, MgSO4 va NaCl phéi tron | 18,5 - 18,6% 164 kg
vGi nhau theo ty 1€ 1:1:1)
8 | Nudc duong (ndng d6 25%) 0,8-1% 10 kg
. . B6 sung nudc dén khi
9 | Nude may dat d6 4m 30%
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Mdi truong xp sau khi phéi tron dé qua dém cho vat liéu hat 4m d&u va ddng nht,
khir tring hdn hop chit mang & nhiét do 125°C, &p sut 1,25 at, thoi gian 150 phit.

Phéi tron c4c thanh phin

Pé san xuét 1000 kg ché phdm vi sinh chirc ning CAFE-HTD 01, céc thanh phin
duqcphéiuéntheotylécuthénhusau:

- 10 kg dich nuoi céy Azotobacter chroococum Ab-CF 7.2 ¢6 mat d vi sinh vat
bing hodc 16n hon 107 CFU/g dich nudi;

- 10 kg dich nu6i céy Acetobacter diazotrophicus Ac-CF2.2 ¢c6 méat do vi sinh vat
bing hoic 16n hon 10’ CFU/g dich nudi;

- 10 kg dich nudi cdy Azospirillum brasilense As-CF1.5 c¢6 mat do vi sinh vét
bang hoic 16n hon 107 CFU/g dich nubi;

- 10 kg dich nudi cdy Bacillus subtilis VL-CF7.3 mat d¢ vi sinh vt bang hodc
16n hon 107 CFU/g dich nudi;

- 10 kg dich nudi ciy Aspergillus tubingensis ML-CF1.3 ¢6 mét d6 vi sinh vat
bang hoc 16n hon 107 CFU/g dich nudi; va

- 950 kg hdn hop chit mang (hdn hop chit mang 13 mdi truong x6p vo tring c6
chira khoang 1% nudc dudong ndng 4o 25%).

Lén men trong moi trudng xbp trong 1 tudn & nhiét do phong (nhiét d6 25-30°C).

Kidm tra mat do vi sinh vat hitu ich trong ché phim. Mat do vi sinh vat khi méi
chy dat 10° dén 107 té bao trong 1g ché phdm. Sau 7-10 ngay gitt & nhiét do phong, mét
dd vi sinh vat trong ché phim dat tir 10’ CFU/g tr& 1én (TCVN).

Déng g6i va bao quan: ché phidm duge déng gbi trong cac tii Polyetylen va duoc
bao quan & nhiét do phong, & noi kho thoang, tranh anh sang mat troi cho dén khi sir
dung. Cac ché phim c6 thé str dung tot sau 6 thang bio quan & nhiét do phong.

Vi du 2: Thir nghiém ché pham vi sinh vat chirc nang CAFE-HTD 01 trong canh
tac ca phé theo huéng phét trién bén vitng

Dé danh gia tac dung ciia ché phim vi sinh vét chirc ning CAFE-HTD 01, ché
phidm nay di dwgc st dung vao qua trinh canh tac ciy ca phé theo hudng phat trién
bén vitng tai TAy Nguyén. Thi nghiém bao gbm cac cong thirc nhu sau:

- Cong thirc Pbi chung: Sir dung phin bén cho cy ca phé theo tdp quén canh tac
thong thuong cia nong dén;

- Cong thirc Thi nghiém 1: Bén phén va chdm séc theo quy trinh cia nganh néng
nghiép 10TCN 478-2001 va cAm nang khuyén néng ctia s& néng nghiép v phat trién
nong thon tinh Pk Lik.

- Cong thire Thi nghiém 2: Gidm 25% lugng phin hoa hoc; st dung VSVCN
CAFE-HTD 01, ché pham vi sinh xir Iy phé thai va thudc trir sdu thao moc Anisaf SH-
01. Piém mau chét cia thi nghiém 2 13 gidm phan bén hoéa hoc thay bang ché phim

-17-



2468

VSVCN CAFE-HTD 01, ché phim vi sinh xi Iy phé thai; sir dung thudc trir sau thao
moc Anisaf SH-01 phun du phong nhim han ché sau bénh va giam thudc hoa hoc.

Thi nghiém duoc trién khai tai x4 EaKao va x4 Hoa Théng, thanh phé Bu6n Ma
Thudt, thdi gian thuc hién thi nghiém tir ndm 2013-2014. Dién tich cong thirc thi
nghiém 1 13 1ha; cdng thtrc thi nghiém 2 1a 4ha, cong thic d6i ching 14 1ha.

Luong phén bén va ché phim sir dung trong cac thi nghiém canh tac ca phé dugc
mo ta & bang 15.

Bang 15. St dung ché phdm VSVCN CAFE-HTD 01 nhdm gidm bén phén trong canh
tac ca phé (Ap dung cho cay ci phé dang trong thoi ky kinh doanh, tinh trén 1ha)

Thoi A A oA So sénh giita
ian Nguyén vat li¢u thi nghiém 1
Bl (Tinh theo lugng phan | Thi nghiém 2 | Thi nghiém 1 "
tac thuong phim) va Thi
dong Nghié¢m 2
Théng 2 | Phén hitu covi sinh 750kg 1.500kg | Giam 50%
EAKMAT
Théang 3 | Phan SA 187,5 kg 250 kg Giam 25%
N (Urée) 100 kg 135 kg Giam 25%
P,0Os5 (Lan nung chay) 412 kg 550 kg Giam 25%
K,0 (Kaliclorua) 90 kg 120 kg Giam 25%
o o Uphé thai | ‘
Phén hitu co (bon 16t) 15 ddng rudng + [U phan chudng
Thang 5| m*/ha Vixura+ |+ Trichodesma
. Trichodesma
Ché pham vixura 30 kg 0 Thém 30kg
Ché phim Trichodesma 37 TSkguvel | G 50%
phan chudng
Ché pham VSCN CAFE- 30 k Thém 30 k
HTD 01 s bm 30 ke
N (Uré) 135 kg 180 kg Giam 25%
Thang 7 - .
K,»O (Kaliclorua) 90 kg 120 kg Giam 25%
Thang 9| N (Uré) 100 kg 135 kg Giam 25%
K,0 (Kaliclorua) 120 kg 160 kg Giam 25%
Phén hitu co VS Eakmat 750 kg 1.500 kg Giam 50%
Phén hitu co (bén 16t) 15 m’/ha
7 SA (kg/ha) 187,5 kg 250kg Giam 25%
Tong | yra (kg/ha) 335 kg 450kg Giam 25%
CONg | Lan nung chay (kg/ha) 412kg 550kg Giam 25%
Kaliclorua (kg/ha) 300 kg 400kg Giam 25%
Ché pham VSCN CAFE- 30k 0 The
HTD 01 (ke/ha) 8 -
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Ché phém vixura phan
hiy phé thai dong ruong

30 kg

0

Thém

Ché phim Trichodesma

37

75 kg

Giam 50%

Bang 16. Quy trinh tu6i thudc Anisaf SH-01 trong m6 hinh thir nghiém ca phé

Thr eian thc Luong tudi Lugng tudi | Tudi duy tri
gg;a Nguyén vét liéu nam 2013 nam 2014 hang ndm
g (lit/ha) (Lit/ha) (lit/ha)
Thang 2 Anisaf SH-01 (lit) 35 25 20
Thang 5 Anisaf SH-01 (lit) 35 25 20
Thang 6 Anisaf SH-01 (lit) 30 24 20
Théng 8 Anisaf SH-01 (lit) 30 20 15
Théang 9 Anisaf SH-01 (lit) 30 20 15
Téng cong | Anisaf SH - 01 (lit) 160 114 90

Su sinh trudng va phat trién ctia cdy ca phé ctia mo hinh thi nghiém:

*S4 cip 14 méi moc/canh: DA tién hanh theo d&i sd cip 14 méi moc ra trén doan
canh dai 50cm (tinh tir dinh sinh trudéng ctia canh vao thin) cia cac ciy ca phé ¢ cac
thi nghiém nghién ctru; mdi cdy ca phé chon 4 canh c6 sy sinh trudng tuong dbi dong
déu nhau va & 4 huéng khac nhau dé theo d&i (bang 17).

Bang 17: Trung binh sé cip 14 méi moc/canh qua cac thang theo ddi

Théi gian Trung binh sd cip 14/canh Trung binh 6 cip m6i moc /canh
theo doi bC TNI1 TN2 bC TN1 TN2
3/2013 6,49 6,58 8,02
5/2013 9,85 10,49 11,85 3,36 3,91 3,83
7/2013 11,35 12,62 14,53 4,86 6,04 6,51
9/2013 11,83 12,22 14,98 5,34 6,24 6,96

Két qua bang 17 cho thay:

- S4 cip 14 mSi moc/canh & cdng thic thi nghiém 1 va 2 ludn cao hon hon cong
thire dbi chting qua cac thang theo dai.

- $6 ciip 14 m6&i moc ra/canh ting nhiéu nhit vio thang 5-7.

- Nhén xét v& mau séc 14: & cong thirc thi nghiém 2 ciy ca phé c6 14 xanh, béng
va mugt hon so véi cong thitc thi nghiém 1 va cong thirc dbi chimg.

* Sy tang trudng chidu dai canh: Tién hanh do chiéu dai canh (cm) tinh tir dinh
sinh truéng vao than cy ciia 30 cdy ca phé & mdi cong thi nghiém; mdi cy do trén 4
canh ¢ 4 hudng khac nhau; sy ting trudng cua chiéu dai canh dugc tinh nhu sau: Sy
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ting truéng chiu dai canh = Chiéu dai canh tai thang theo doi - Chiéu dai canh ciia
thang trude (bang 18).

Bang 18: Su ting trudng chidu dai canh qua cac thang theo doi

Su tang trudng

Thoi gian Chiéu dai canh (cm) chidu dai canh (cm)

theo doi BC TN1 TN2 BC TNI TN2
3/2013 70,21 63,25 72,71
4/2013 73,2 67,46 77,94 2,99 421 5,23
5/2013 74,93 70,48 82,33 4,72 7,23 9,6
6/2013 77,67 73,54 85,74 7,46 10,29 13,03
7/2013 81,83 76,38 88,44 11,62 13,13 15,73
8/2013 82,79 78,65 90,02 12,58 15,4 17,31
9/2013 83,22 79,75 91,07 13,01 16,5 18,36

Két qua bang 18 cho théy:

- Su ting trudng chidu dai canh & cong thirc thi nghiém 2 ludn cao hon hon cong
thire thi nghiém 1 va cong thirc dbi chig qua cac thang theo dai.

* Céc yéu td chu thanh ning suat

Chtng t6i d4 tién hanh theo ddi cac chi tiéu nhu: ty 1& ddu qua, s6 d6t mang
qué/canh, sb qua/3 dbt gan than ciia cdy ca phé tai cac cong thirc thi nghiém vao thoi
ky ra hoa, thoi ky qua non va qua chéc (thoi gian cu thé 13 thang 3-8 hang nim), cic
két qua thu dugce nhu sau:

- Ty 1& déu qué (hinh 8): Cac két qua thu dugc cho thiy ty 1& ddu qua & cong thic
thi nghiém 2 va cong thurc dbi chung cao hon cong thic thi nghiém 1.

- 86 @bt mang qua/canh (bang 19):

Bang 19: S6 dt mang qua /canh qua c4c thang theo ddi

S8 d6t mang qua/canh
Thoi gian theo doi

bC TN1 TN2
4/2013 9,33 6,55 8,92
5/2013 9,12 6,40 8,67
6/2013 8,98 6,20 8,62
7/2013 8,72 5,98 8,47
8/2013 8,58 5,62 8,68
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Két qua & bang 19 cho thdy: cong thirc thi nghiém 2 va cong thirc d6i chimg c6

s6 @bt mang qua/canh cao hon cong thirc thi nghiém 1.
- S& qua /3 dbt gAn than: Két qua & hinh 9 cho thiy cong thirc thi nghiém 1 va 2 c6

sb qua/3 dbt gin than (theo ddi & thoi ky qua chéc) cao hon so véi cong thirc dbi chig.

* Niang sudt thuc thu tai cac cong thirc thi nghiém

Bang 20: Ning suit thuc thu nim 2013 & 2014 tai cic cong thirc thi nghiém

TT bC TN1 TN2
Ning suét . . .
2,8 tan/h 3,15 tan/h 3,2 tan/h
thyc thu nam 2013 — e e
So sanh NS giita MH thi Hon: 0,315 tén Hon: 0,4 thn
nghiém véi MH dai tra Tang hon: 12,5% | Téng hon 14,2%
Ning suét . . ,
2,5 tan/h an/ A
thue thu nam 2014 ,5 tan/ha 2,8 tan/ha 3,05 tan/ha
So sanh NS gitta MH thi Hon: 0,3 tAn Hon: 0,55 tAn
nghiém v6i MH dai trd Tang hon: 12% Tang hon 22%

Ké&t qua & bang 20 cho thdy: Céng thirc thi nghiém 2 ¢6 ning suét thyc thu cao
nhit, sau d6 1a dén cong thirc thi nghiém 1 va thip nhét 12 & cong thirc ddi chimg.
Ning sudt & cong thic thi nghiém 2 ting so voi cong thirc déi chimg 1a: 0,4 tdn/ha

(tang hon 14,2%) nam 2013 va 0,55 tAn/ha (ting hon 22%) nim 2014.
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Hiéu qua dat dwgc ctia gidi phap hitu ich

Ché pham vi sinh vat chitc ndng ding cho ciy ca phé theo gidi phap hitu ich
dugc dung cho cdy ca phé theo hudng phat trién bén ving vé6i kha ning cai tao dét,
phil hop v6i ché d6 sinh trudng cta cdy ca phé, giup gidm luong phan héa hoc, tang
ning suét cay trong.

Ché phim vi sinh vt chirc nang dung cho cy ca phé theo giai phap hiru ich thu
duoc tur phuong phép d& thuc hién va phu hop véi céac didu kién thuc t& hién nay cua

nudc ta.
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Yéu ciu bao ho

1. Ché pham vi sinh vt chitc ning dung cho cdy ca phé, trong d6 ché phim nay bao
gdm céc thanh phan voi ty 1€ phén tram theo khdi luong nhu sau:

- 1% dich nudi ciy Azotobacter chroococum Ab-CF 7.2 dugc phan 1ap va tuyén
chon tir dAt trdng ca phé c6 mat do vi sinh vat bang hoic 16n hon 10" CFU/g;

- 1% dich nudi ciy Acetobacter diazotrophicus Ac-CF2.2 dugc phén lap va
tuyén chon tir dat tréng ca phé c6 mat do vi sinh vat béng hodc 16n hon 10" CFU/ g;

- 1% dich nudi cy Azospirillum brasilense As-CF1.5 dugc phéan l4p va tuyén
chon tir dAt trdng ca phé c6 mat do vi sinh vat bing hoic 16n hon 10’ CFU/g;

- 1% dich nudi céy Bacillus subtilis VL-CF7.3 dugc phén lép va tuyén chon tir
d4t trdng ca phé c6 mat do vi sinh vét bing hoic 16n hon 10" CFU/g;

- 1% dich nudi ciy Aspergillus tubingensis ML-CF1.3 dugc phan 14p va tuyén
chon tir dat trdng ca phé c6 mat do vi sinh vt bing hoc 16n hon 107 CFU/ g; va

- 95% hdn hop chét mang, trong d6 hdn hop chit mang 12 mdi trudng xdp vo
tring c6 chita 1% nudc duong ndng do 25%.
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g3 - Arotobacter chroococcum

100 11 Ab-C11.1

100 | Ab-cF7.2

5| r : Arolobacter salinesids

85 Azotobacler vnelandit
Ab-HT14.2

E Pseudonsonas sp.

100 || Pseudomonas aeruginosa

Pseudomonas fucrescens

Pseudomonas pulida

B Pseudomonas stulzer
45

-Pseudomonas chlortidismutans

Hinh 1
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——Acetobacter guropaeiss DENM GL60

Hinh 2
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82 s Azospirillint largimobile  ACNE 2417 (X90739)
As-CL.3

A Azosprivilluny Hpaferaps DSM 16u1T G US4
Azospirillum oryzae  JOM 215887 (GU256443)
Azospivitlim zewe  LAMG 239897 (DOKRATH)
Azpspivillum doebereinerae DSM 133 1A
Azospivitivm thiophifum S0 21654 VRLIS TSI
Azospirilfum picis  PSM 199227 (AM92228%)

JA38307)

apr— Azaspirilluns rugoswm - BSM 196377 EAMIRO4T)
e Azospiritlien: conadense LG 236177 (HME36056)

76 Azospirillum brasifease  DSM 16907 (GU256438)
40| i AsHT141
50

AsCFLS5 »
Azospirillum halopragferens  DSM 36787 (GU2S6439)

100r— Skermanella aerolafe  DSM 13479 (DQ6T2568)

&1

L Skermanells paroeensis DSM 93277 (X90760)

u

ko)

Azospirilium amazonense  DSM 2787V

Azospiriilusmy irakease  DSM 115861 (GU2I6IN)

md Rhodocista pekingensis  JOM T1o6%" (AFSI3E24
21 {:-m e efrodfacinte contenmmt JOM 210607 (12701
Inguitinus lnosus MG 209527 (AY043370)

Thalassobaculum liforcum  DS¥ 18839% (EF203900)

0.0%

Hinh 3

Hinh 4
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E coli AB4BOTTT

5
5
‘  Lbrevis EUGTI542

G thermodenitrificans AJT85764 ;

A bappuensis EUT 10555 \; i/,, VL-C12.1
YL-CF7-3 \\ f\é megatherium AB256830
8 sm&ﬁfm 484 B.lichentiomis GOST 1450
7 Bamyiclipuelaciens ABS23T43
| B,ﬂmmgmm EU977819

a1

(Rt vE ohir 55 saw én Jodi 15 56 hidu dBny &) frong ngdn hdng gene)

Hinh §

Asperglius mrrens JN§313064.1

&xpergl’?xﬁ niger JQO9I9T62.1

Aspergillus ubinpensis KF434096.1

7

?
%
|
L ML-CF1.3

e Aspergitus srreus GU227345.1

Aspergllus fionipetas AF545063.1

. Aspergillus sp, EUT997.1
Hinh 6
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Moi trirng x6p (than bun, cam,
trau, chat dinh dw&ng da, vi
lvong)

\ 4

Nhan gidéng trén maéi trwdng

Khtr trung 1,25 at trong

dich thé, th&i gian tuy ching 2,5 giy
Phdi trén theo ti 1& 1%
Nuéi 0 & nhiét dd 25 - 30°C
Kiém tra chéat lwong
Bao quan, str dung
Hinh 7
Ty 1& dau qua (%)
94,29 94,93
&3 90,6
39 -
gg £ ;««’»
bC Thinghiém Thinghiém
1 2
Hinh 8
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s&qudf 3 6t gin thin

sesg 3795 3635

BC Thi Thi
nghiém 1 nghiém 2

Hinh 9

Hinh 11
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Hinh 12
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