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(57) Giai phéap hiru ich dé cap dén ché pham vi sinh vat chtc ning dung cho cay cheé (ten
goi 1a CHE - HTD 02) bao gém 5 chung vi sinh dugc phan 14p tir dit trong ché gém cac
chung: Azotobacter chroococcum Ab-C 11.1; Acetobacter diazotrophicus Ac-C2.5;
Azospirillum lipoferum As-C1.3; Bacillus megaterium VL-C12.1 va Aspergillus awamori
ML-C2.6, dugc phdi tron va nudi u trong moi truong nudi ciy x6p vo trung theo ty 16 khéi
lwong 1% dich nudi cdy mdi chung vi sinh c6 mat do vi sinh vat > 107 CFU/g va 95% moi
truong nudi cay x6p vo trung.
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Linh vie k§ thuit dwoce dé cap

Gidi phdp hitu ich thudc linh vuc ndng nghiép, cu thé 1 dé cip dén ché phdm vi
sinh vét chiic ning dung cho ciy che (tén viét tit 1a CHE-HTD 02) theo hudng phat
trién bén ving.

Tinh trang ky thuit cia gidi phap hiru ich

Ché phadm vi sinh sir dung cho cdy trdng 13 san phdm chira cac vi sinh vat sbng,
da dugc tuyén chon c6 mat dd phi hop véi tiéu chudn ban hanh, thong qua céc hoat
dong séng cua ching gitp chuyén héa cac chit dinh dudng ma cay trong c6 thé st
dung dugc (N, P, K, S, Fe,...) hay cac hoat chét sinh hoc, gép phén nang cao nang sut
va chit luong nong san. Ché pham vi sinh phai dam bao khéng gay anh huéng xau dén
nguoi, dong, thuc vat, moi tredong sinh thai va chét lugng ndng san.

Phén bon vi sinh ¢6 nhiéu wu diém so v6i phan bon hoa hoc, ngoai tac dung nang
cao nang suat va chit lugng cay trdng, tiét kiém phan v6 co, giam chi phi san xuét thi
phan vi sinh con gép phin quan trong trong viéc bao vé méi trudng va phat trién bén
ving.

Viéc sir dung céc vi sinh vat dé san xuét phan vi sinh dang dugc coi 12 tiém nang
dé nang cao ning suét cdy trong bdi co chua cac vi sinh vat séng ma khi sir dung cho
hat giéng, bé mit cay, ré cdy lam cho cy sinh trudng manh mé bang cach ting luong
dinh dudng.

St dung phan hitu co vi sinh 1am ting nang suét cy trong, chit lvong san phim
t6t hon, giam 6 nhiém cta ham luong nitrat, gop phan dap tng yéu cdu cho mot nén
ndng nghiép hitu co bén viing, xanh sach va an toan. Trong canh tac cdy ché & nude ta
¢6 nhiéu loai phan bon da duge sir dung, trong d6 c6 ca cac ché phdm vi sinh vat nhu
phan hiru co vi sinh Séng Gianh ciia Tong Cong ty Song Gianh (gdm cac ching vi
sinh vat nhu Bacillus, Azotobacter, Aspergillus sp), phan hitu co vi sinh Qué Lam cta
Tap doan Qué Lam (gdm chung vi sinh vt phan giai 1an, phan giai xenluloza va cb
dinh dam), ché pham vi sinh FUSA — USA va phan bon vi sinh EMZ-FUSA USA (bao
gdm rat nhiéu vi sinh vat khiac nhau nhu Aerobic Bacter, Anaerobic Bacter,
Azotobacter, Clostridium, Bacillus, Micrococcus, Nitrosomonas, Pseudomonas,
Rhizobium, Streptomyces va cac enzym ciia ching) nhap khiu tir M§ v.v.. Céc loai ché
phdm vi sinh vat nay dugc san xuét dai tra va st dung chung cho nhiéu loai ciy trdng.

Vi véy, nhidu ching vi sinh trong cac ché phdm nay khong thich hop cho su sinh
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truéng ctia cdy cheé. Do d6 khi dugc sit dung dé bon cho cay che, hiéu qua dat duogc
khong cao.
Ban chit ky thuit ciia giai phdp hiru ich

Pé khic phuc cac nhuge didm néu trén, giai phap hitu ich d& xuit ché phim vi
sinh vat chirc ning dung cho cdy ché gdm céc vi sinh vit chtrc ning thich hop cho su
tang trudng cia ciy ché va duoc phén 1ap tir chinh dit trong cheé. Ché phdm vi sinh vat
chtic nang ding cho cdy ché bao gom céc thanh phan theo khéi lugng nhu sau:

- 1% dich nudi cdy Azotobacter sp. Ab-C11.1 duoc phan 1ap va tuyén chon tir dét
tréng cheé ¢6 mat do vi sinh vat béng hodc 16n hon 107 CFU/ g;

- 1% dich nudi ciy Acetobacter sp. Ac-C2.5 dugc phan 14p va tuyén chon tir dt
trong ché c6 mat do vi sinh vat bing hodc 16n hon 10’ CFU/g;

- 1% dich nuéi ciy Aspergillus sp. ML-C2.6 duoc phén lap va tuyén chon tir dét
trdng ché c6 mat do vi sinh vat bang hodc 16n hon 10’ CFU/g;

- 1% dich nudi cdy Bacillus sp. VL-C12.1 duoc phan lap va tuyén chon tir dét
tréng cheé ¢6 mat do vi sinh vat béng hodc 16n hon 107 CFU/ 2;

- 1% dich nudi cay Azospirillum sp. As-C1.3 duoc phan 1ap va tuyén chon tir dit
trong ché c6 mat do vi sinh vét bing hozc 16n hon 107 CFU/ g; va

- 95% hdn hop chit mang, trong d6 hdn hop chit mang 14 moi trudong xdp vo
tring c6 chtra 1% nudc dudng ndng do 25%.
M6 ta vin tit cac hinh vé

Giai phap hitu ich s& duoc trinh bay chi tiét va rd rang hon sau ddy cing véi cac
hinh v€ keém theo, trong do:

- Hinh 1 14 hinh v& thé hién vi tri phan loai cua ching vi khudn Azotobacter sp.
Ab-C11.1

- Hinh 2 14 hinh v& thé hién vi tri phan loai ctia chting Acefobacter sp. Ac-C2.5

- Hinh 3 Ia hinh 4nh phén loai ching Azospirillum sp. As- C1.3 dua trén kit
chuén APT 20"

- Hinh 4 13 hinh v& thé hién vi tri phén loai ciia ching Azospirillum sp. As-CF 1.3

- Hinh 5 14 hinh v& thé hién vi tri phén loai cua chung Bacillus sp. VL-C12.1

- Hinh 6 14 hinh v& thé hién vi tri phan loai ctia ching Aspergillus ML-C2.6

- Hinh 7 14 hinh v& thé hién so d6 quy trinh san xuit ché phdm vi sinh vat chac
ning dung cho cdy cheé trén moi trudng xdp vo tring

- Hinh 8 1a biéu d6 thé hién ning suat thuc thu (kg ché twoi/ha) cta 11 thang theo
doi nam 2013

- Hinh 9 1a biéu d6 thé hién ning suét thuc thu (kg ché tuoi/ha) ciia 7 thang theo doi
nam 2014
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MBO ta chi tiét giai phap hiu ich

1. Phan 14p va lya chon c4c chiing vi sinh vt

Céc ching vi sinh vat dugc str dung dé san xuét ché phém vi sinh vat da chirc
nang dung cho ciy ché theo phuong phép ctua gidi phap hitu ich dwgc phéin l4p va
tuyén chon tir d4t tréng ché, vi vy rit phit hop cho su sinh truéng va phat trién cua
cly ché. Céc chiing vi sinh vat nay c6 chirc ning cb dinh dam, sinh chét kich thich sinh
trudng va phan giai lan. St dung cac chung vi sinh vét c6 céc ddc tinh nay gitp cai
thién d6 phi cua dit, tang chét dinh dudng va tang kha ning gitt 4m cho dt.

Nam chung vi sinh vat (Azotobacter sp. Ab-C11.1, Acetobacter sp. Ac-C2.5,
Azospirillum sp. As- C1.3, Bacillus sp. VL-C12.1, Aspergillus ML-C2.6) c6 hoat tinh
phan giai 1an, c¢b dinh dam va sinh cac chét kich thich sinh truéng cao dugc phan 1ap
va tuyén chon tir dét tréng che theo giai phap hitu ich duva trén cic bude sau:

- Kiém tra hoat tinh cia vi khudn cb dinh dam;

- Kiém tra hoat tinh ctia vi sinh vt phan giai l4n trén méi trudng thach va trong
mdi truong dich thé;

- Kiém tra kha nang sinh chit diéu hoa sinh trudng thuc vét axit indol axetic
(AIA) tho cua ching tuyén chon;

- Phan loai vi sinh vat dya trén céc diic diém hinh thai;

- Phan loai vi sinh vt dua trén cac dac diém sinh Ii;

- Phén loai vi sinh vat dya trén céc dic diém sinh hoa;

- Phan loai vi khuén dua trén trinh ti gen 16S ARN, phan loai vi ndm dya trén
trinh tur gen 28S ARN.

+ Dic diém phan loai cta cac ching vi sinh vit ndy nhu sau:

Ching Azotobacter sp. Ab-Cl11.1

Phan loai vi khuén dya trén dic diém hinh théi:

Céc ching s& dugc phan loai so bd theo hinh thai, mau séc, kich thuéc khuin lac
va té bao. Pic diém hinh thai ciia ching duoc thé hién & bang 1.

Bang 1. Bic diém hinh théi cta ching Azotobacter sp. Ab-C11.1

Hinh thai khuin lac Hinh thai té bao dudi kinh Bao
n A Gram ,
trén Ashby hién vi tor
Azotobacter | Khuin lac non mau | Té bao hinh que kich thuéc 2
sp. Ab-C11.1 |tring duc, 1éng. |x 3,1 pm. Hinh dang té bao
Khi gid mau niu | thay dbi theo thoi gian va didu
den, nhdy, dan hdi. | kién sinh truéng. Khi con non
Sic t6 khong |c6 dang tron, 2-3 té bao dinh
khuéch tan vao méi | lién nhau, c6 ti€én mao, khi gia
truong. Puong | t& bao c¢6 vo day va tao thanh
kinh 3-8 mm. nang xac.

Ching

4
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Phan loai vi khuan dva trén dic di€m sinh li, sinh héa:

Bang 2. Dic diém sinh i, sinh héa ctia chiing Azotobacter sp. Ab-C11.1

TT Dic diém Ab-C11.1
1 | Hiéu khi +
2 | Vi hiéu khi -
3 | Khé nang di dong +
4 | Phép thtr catalaza +
5 | Phép thu oxidaza +
6 | Khd nang déng hoa tinh bdt, rhamnoza, disacarit, dextrin +
7 | Kha nang déng hoéa lactoza, manitol, natribenzoat
8 | Sinh truéng trén rugu
9 | Sinh trudng trén axit hitu co
10 Axit hoa cac nguén sucroza, lactoza, mannitol, maltoza, n
fructoza, sorb‘itol, glucoza
11 | Axit h6éa nguodn galactoza -
12 | Tao H,S +
13 | Hoat tinh ureaza +
14 | Khit nitrat +
15 | Sinh enterotoxin -
16 | Nhiét do t6i uu cho sinh truong 25-30°C
17 | pH cho sinh truéng 6,5 -8

Dua trén mot sé dic diém hinh thai (Bang 1), sinh i, sinh héa (bang 2) nhan thiy
ching Ab-C11.1 ¢6 dic diém gidng véi vi khudn thude lodi 4. chroococcum (Khoéa
phan loai vi khudn cta Bergey, 1994).

Phén loai vi khuin dya trén trinh tu gen 16S ARN:

bé kh'fing dinh dic diém phan loai va x4c dinh vi tri phan loai cia c4c ching, di
tién hanh giai trinh tu gen 16S cta cac ching nghién ctru. Mtc do twong dong
nucleotid ctia 3 chung duoc so sanh v6i cac chung di dugc cong bd trong Genbank
(Hinh 1).

Két qua giai trinh tyr gen va xac dinh vi tri phén loai chiing Azotobacter ciing cho
két qua tring véi két qua nghién ctru dic diém hinh thai va sinh li, sinh hoa, ¢6 trinh tu
twong ddng vé6i vi khudn 4. chroococcum, véi mirc d6 tuong déng 99,2%.

Nhu véy, dua trén dic diém hinh thai, sinh li, sinh héa va trinh tw gen 16S rRNA,

ching vi khun dwoc phén 18p va nghién ctru ¢6 tén phéan loai 13 A. chroococcum Ab-C11.1,
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Chung Acetobacter sp. Ac-C2.5:
Phan loai vi khuin dya trén dic diém hinh thai:

Két qua quan sat dic diém hinh thai cta ching vi khuin dugc thé hién & bang 3.

Bang 3. Dic diém hinh thai cia ching Acetobacter sp. Ac-C2.5

Hinh théi khuan lac trén | Hinh thai té bao duéi

Ching LGI kinh hién vi

Gram | Baotu

Acetobacter | mm, phén gilta khuén lac hoic chudi, kich
sp. Ac-C2.5 | 10i 1én, day hon va sim | thuéc 0,7 x 1,1 pm.

Khuan lac tron, nho mau | Té bao hinh que

vang. Duong kinh 2-3 | thang, dung don, d6i

mau hon cdc phan xung | Co ti€én mao.

quanh, khong sinh sic t.

Phan loai vi khuan dua trén didc diém sinh li, sinh hoa:

Bang 4. Dic diém sinh i, sinh hoa cta ching Acetobacter sp. Ac-C2.5

TT Dic diém Ac-C2.5
1 | Hiéu khi bat budc, sinh trudng nhanh +
2 | C6 dinh nito trong diéu kién vi hiéu khi +
3 | Kha nang di dong +
4 | Phép thur catalaza +
5 | Kha ning oxy hoa -
6 | Sinh axit tir glucoza, etanol +
7 | Sinh axit tor D-mannitol, D-sorbitol, I-propanol -
8 Kha ning dong hoa etanol, glycerol, D-galactoza, D-xyloza, N
maltoza, fructoza, glucoza, sucroza.
9 | Khaning dong hoa natri axetat -
10 | Kha ning dong hoa D-arabinoza -
11 | Khanang dong héa D-sorbitol
12 | Khaning dong héa D-mannitol +
13 | Kha nang ddng hoa metanol (1%), mannoza, dextrin, tinh bot -
14 | Sinh truéng trén moi trudng chira 30% glucoza hodc sucroza T
15 | Tao H,S -
16 | Sinh enterotoxin -
17 | Nhiét d6 t6i wu cho sinh truéng 25-30°C
18 | pH cho sinh truéng 5,5
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Dua trén mdt s6 dic diém sinh 1i, sinh hoéa cta chung Acetobacter sp. Ac-C2.5
(bang 4) nhan thiy chung vi khuén c6 dic diém gidng v6i vi khudn thudc loai A.
diazotrophicus (Khéa phén loai vi khuén cta Bergey, 1994). D& khing dinh thém, da
tiép tuc xéac dinh trinh tw gen 16S ctia cac ching vi khudn nghién ciru.

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

Két qua gii trinh tu gen cta ching Acetobacter sp. Ac-C2.5 (Hinh 2), so sanh
v6i trinh tu cac ching duge cong bd trong Genbank ciing khing dinh ching nay 13 4.
diazotrophicus véi mirc d9 tuong déng 99-100%.

Nhu vay, dua trén dic diém hinh thai, sinh li, sinh hoa va trinh tr gen 16S rRNA,
chiing vi khuan dugc phan lap va nghién ctru 6 tén phén loai 13 4. diazotrophicus Ac-C2.5.

Ching Azospirillum sp. As-C1.3

Phan loai theo dic diém hinh théi:

Két qua quan sét dic diém hinh thai cta cac ching vi khudn dugc thé hién & bang 5.

Bang 5. Pic diém hinh thai ctia chiing Azospirillum sp. As- C1.3

Ching Hinh théi khuan lac trén | Hinh thai té bao Gram Bao tr
LGI duéi kinh hién vi
Khuin lac tron déu, | Té bao hinh que

Azospirillum | bong, mép phing, mau |thing, diu hoi
sp. As-C1.3 héng nhat, dudng kinh | cong, kich thuéc 2

1,2 mm. x 3,1 pm.

Pic diém hinh thai khuén lac va té bao cho thdy ching ddu mang nhitng dic
diém dac trung cda vi khuén thudc chi Azospirillum.

Phén loai vi khuin dya trén ddc diém sinh 1i, sinh hoa:

Trong s nhiing vi khuén r& ¢ dinh N, Azospirillum dugc danh gia 13 mot trong
nhitng g cir vién tiém ning cho san xuét phan vi sinh do c6 cac hoat tinh kich thich
sinh trudng thuc vat nhu vira c6 kha ning c¢d dinh N, phan giai P lai vira c6 kha ning
sinh cac phytohormon auxin, cytokinin, zeatin, co cht didu hoa hoic siderophore. Cho
dén nay c6 tdng sb khoang 15 loai da dugc miéu ta trong chi Azospirillum.

Pic diém sinh hoa cia céac chung dugc x4c dinh dua trén kit chuén API 20NE
(Hinh 3). Cac dic diém sinh 1i, sinh hoa cta ching Azospirillum sp. As-C1.3 dugc md

ta & bang 6.
Bang 6. Dic diém sinh li, sinh hoa cta ching Azospirillum sp. As-C1.3
TT Pac diém As-C1.3
1 | Hiéu khi +
2 | Cb dinh nito trong diéu kién vi hiéu khi +

-7-
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3 | Khé ndng di dong
4 | Phép thir catalaza +
5 | Kha ndng oxy hoa -
6 | Thay phan gelatin -
7 | Sinh axit tr D-glucoza
g | Kha nang dong héa D-fructoza, glycerol, D-gluconat, 2- n
ketogluconat, axit malic, D-riboza, D-sorbitol, D-xyloza.
Khé ndng dong hoa N-axetylglucosamiza, L-arabitol,
9 | celobioza, D-arabinoza, inositol, maltoza, L.-rhamnoza, -
sucroza, L-xyloza, D-glucoza, D-mannitol,
10 Khé ndng dong hoa D-riboza, D-mannoza, L-arabinoza, D- )
arabitol, D-fructoza, D-galactoza
11 | Kha ndng dong hdéa D-lactoza +
12 | Khir nitrat +
13 | Hoat tinh ureaza -
14 | Thay phan gelatin -
15 | Sinh indol +
16 | Sinh enterotoxin -
17 | Sinh H,S -
18 | Nhiét do tdi wu cho sinh trudng 28 -37°C
19 | pH cho sinh trudng 6-7,5

Dua trén mot sd ddc diém hinh théi, sinh Ii, sinh héa ciia vi khudn Azospirillum
nhén thiy ching As-C1.3 c6 dic diém giéng v6i vi khudn thudc loai A. lipoferum
(Khoa phén loai vi khuén ciia Bergey 1994).

Phan loai vi khudn dua trén trinh ty gen 16S RNA:

Tir ADN tdng sd, bang k¥ thuat PCR st dung cip mdi da thu duge gene ma hoa
16S rARN cua ching. Két qua dién di dd cho thdy san phAm PCR khuéch dai gen 16S
cua chung thu dugc mot bang rat dic hiéu. Kich thudc phén tir vao khoang ~ 1,5 kb
twong duong véi tinh toan i 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 da gin huynh quang ciia bd hod chét chuén,
phéan tich trén mday x4c dinh trinh ty ADN ty dong, xtr 1i béng chuong trinh PC/GENE.
Truy cip ngan hang gene dé tim nhiing loai da dang ky ¢6 trinh ty trong dong.

Két qua giai trinh tu gen cua ching (Hinh 4) so sanh véi trinh ty cac chiing duoc
cong bd trong Genbank cho thiy ching As-C1.3 ¢6 quan hé gin véi loai A. lipoferum
v6i mirc d6 tuong ddng 99,5%.

Nhu vay, dua trén dic diém hinh thai, sinh li, sinh héa va trinh tu gen 16S rRNA,

chung dugc phén lap va nghién ctru c6 tén phan loai la A. lipoferum As-C1.3

-8
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Ching Bacillus sp. VL-C12.1
Phén loai theo dic diém hinh thai:
Két qua quan sat dic diém hinh thai, mau sic, kich thudc khuin lac va té bao cia

cac ching vi khudn dugc thé hién & bang 7.

Bang 7. Pic diém hinh thai cta chung Bacillus sp. VL-C12.1

Chung Hinh thai khudn lac | Hinh thai té bao dudi kinh | Gram | Bao tu
trén LGI hién vi
Bacillus sp. Khuan lac tron, c6 | Té bao hinh que dai, kich + +

VL-C12.1 vién nhin, non mau | thudc 1,2-1,5 x 2-5 um,
tréng, gia mau vang, | dang don 1é hodc thanh

duong kinh 4,5 mm. chuoi ngédn. Cé tién mao.

Phén loai vi khun dua trén ddc diém sinh 1i (bang 8):
Bang 8. Pic diém sinh li ctia chung Bacillus sp. VL-C12.1

TT Dic diém VL-C12.1

1 | Hiéu khi bat budc +

2 | Vihiéu khi +

3 | Khé nang di dong +

4 | Phép thtr catalaza +

5 | Kha ndng 1én men +

6 | Sinh enterotoxin

7 | Nhiét d6 t6i vu cho sinh truéng 30°C

8 | pH cho sinh truéng 6-7

Pé dinh tén dén loai, da tiép tuc danh gia cac phan tng sinh héa cia céac ching vi
khuin dwgc phén 1ap va nghién ctru.
Phén loai vi khudn dua trén dic diém sinh hoa:
Chung VL-CF 7.3 thudc loai truc khudn Gram (H)vaco nhiéu dic diém giéng vi
khudn thudc chi Bacillus (bang 9).
Bang 9. Pic diém sinh hoa ctia ching Bacillus phan giai 1an VL-C12.1

TT Dic diém VL-C12.1 | TT | Dicdiém | VL-Cl2.1
1 | Sinh p-galactosidaza + 7 Sinh Ureaza -
2 | Arginin dihydrolaza + 8 TDA -
3 | Lysin decarboxylaza - 9 Sinh Indole -
4 | Ornithin decarboxylaza + 10 V-P -
5 | St dung xitrat - 11 Gelatinaza -
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6 | Sinh H,S - 12 Nitrat +

St dung thém kit chuin API 50CHB dé danh gia kha ning 1én men trén cac
ngudn co chat khac nhau cia ching vi khudn nay. API 50CHB la kit dung dé nhan
dién vi khuan thudc chi Bacillus va cac chi gén v6i Bacillus vé mit di truyén dua trén
kha ndng str dung cac nguén co chét. Viée phan loai dugce thuc hién dua trén kha ning
1én men 49 co chét. Trong sudt qua trinh nudi cdy, ching vi khuén st dung co chit,
1én men tao thanh axit 1am giam pH, dugc nhan biét bang su d6i mau chit chi thi. Két
qué dugc trinh bay & bang 10.

Bang 10. Kha ning 1én men sinh axit tir cAc ngudn co chét ciia chung vi khuén
Bacillus phan giai 1an VL-C12.1 dya trén kit chudn API 50CHB

TT Dic diém VL-C12.1 | TT Dic diém VL-C12.1
1 | Glycerol + 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 | f-metylxylosit - 34 | Melezitoza +

10 | Galactoza + 35 | D-raffinoza +
11 | D-glucoza + 36 | Tinh bot +
12 | D-fructoza + 37 | Glycogen +
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-axetylglucosamiza + 47 | Gluconat -

23 | Amygdalin + 48 | 2-Ketogluconat -
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24 | Arbutin + 49 | 5-Ketogluconat -
25 | Aesculin

Két qua xac dinh duoc ddi chiéu véi dit liéu phin mém cho thdy ching VL-C12.1
c6 céc dic didm sinh hoé gin nhét v6i B. megaterium, chi sb xac dinh id > 86,3 %. (% id
- muc d0 gin giii lién quan véi nhitng don vi phan loai khac ctia co sir dit lieu > 80,0 %
dugc cho la x4ac dinh chép nhan dugc).

Phan loai vi khun phén giai 1an dya trén trinh tu gene 16S rARN:

Trinh ty ciia doan gene 16S rARN cuia ching VL-C12.1 dugc so sanh véi chung
¢6 mirc do twong ddng cao nhét trong ngan hang gene. D& biét mbi quan hé di truyén
gitra cac chung dugc phén tich, cdy pha hé (Hinh 5) dua trén phén tich phén doan gene
16S rARN da dugc thiét 1ap theo chuong trinh dién toan MEGA 2.1. Két qua phén tich
cho thiy ching ching VL-C12.1 thé hién mirc d sai khac vé& nucleotit ctia doan gene
16S rARN rét it, chi sai khac & 1 vi tri, mic d6 twong ddng voi B. megaterium
AB256830 rét cao t6i 99,5%.

Can ¢t vao cac dic diém hinh thai, sinh li, sinh hoa, kit chuAn API 20NE, trinh
tw gene 16S rARN két hop vé6i hé thdng phan loai vi khuan ciia Bergey, ching VL-
C12.1 dugc phéan loai 1a B. megaterium.

* Chung Aspergillus sp. ML-C2.6

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

Sau 2-5 ngay nudi cdy tién hanh khao sat cic dic diém ctia khuan lac non. Sau 5-
12 ngay nudi cly khao sat cac dic diém cua khudn lac trudng thanh, ddng thoi quan
sat cach sép xép ctia bd may mang bao tir va clia bao tir & tiéu ban vi hoc. Pic diém
chung ciia ca 3 ching ndm soi dugc nghién ciru 13 tru ndm tach biét va ¢6 hyalin. Céc
bao tir c6 ngudn gbe xuét phat tir cac té bao chan day trén tru d& va két thic bang mot
ti ndm & dau. Khuin ty ting truéng & ngon, c¢6 vich ngin, phan nhénh, khong mau,
mau nhat hoic tr& nau. Vira c6 kha ning sinh san sinh dudng (tir khudn ty), lai vira c6
kha ning sinh san vo tinh (bing bao tir trin). Pic diém sinh 1i: Hiéu khi, chiu nhiét do
cao, chiu axit. Pic diém hinh théi cia cic ching nim méc duoc thé hién & bang 11.

Bang 11. Dic diém hinh thai khun lac, khuin ty va bao tir ctia chiing
Aspergillus sp. ML-C2.6
Chung ML-C2.6
Hinh théi | - Khuén lac toc do moc trung binh, kich thudc 4,6-5,8 cm
khuan lac sau 7 | - Co hinh thanh giot tiét mau tring trong
ngay nudi cdy | - Mau sdc: Mt phai s¢i nim mau trang, tdm c6 cac hat bao tu tap
trén  Czapek | trung mau den, mat tri mau vang
chtra Ca3(POy,), | - Sac to khong ‘khuéch tan vao moi trudong
Hinh thai bao | - Bong hinh céu, tda tia khi non va tao thanh céc ct vdi nhiing
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t¢ dudi kinh | chudi bao i rat dai khi gia. Kich thudc 50-200 pm.

hién vi - Bé mat cuéng rap, co nhiéu gai min, déu, khong c¢6 mau. Kich
thude (380-800) x (12-18) um.

- Bong hinh cau. Kich thudc 35-50 pm.Ving sinh san khip mit bong.
- Thé binh 2 tang va 1 ting, ca 2 loai thé binh trén cung 1 bong.
L6p 1 hinh try, kich thude (10-20) x (3,75-5) pm. LGp 2 hinh chai,
kich thuéce (5-7,5) x (3,75-5) pm

- Bdo tir dinh hinh ciu, mau den, b mit c6 gai, kich thude (3-5) pm.
Nhiét d6 opt 25-30°C

C6 khé nang Glucoza, sucroza, maltoza, mannoza, tinh bot tan

dong hoa

Sinh enzym Endo-B-1,4-glucanaza, amylaza,xellulaza, xylanaza, pectinaza
Sinh axit +

Can ctr vao két qud khao sat cac dac diém cua khudn lac, c6 thé nhan théy cac
ching nAim mébc déu mang cac dic diém dic trung ca chi ndm méc Aspergillus.

Dua trén méot s6 dic diém hinh thai khudn lac va cac dic diém vi hoc cua cac
ching nghién ctru két hop véi khoa phén loai vi ndm ciia Samson (1994) nhén thy
ching ML-C2.6 c6 dac diém giéng v&i ndm soi thude loai 4. awamori.

Pé dinh danh chinh xé4c céc loai ndim mbc, da tiép tuc phan loai sdu hon dua trén
k¥ thuét sinh hoc phan ti.

Phan loai vi ndm dya trén trinh tu gen 28S RNA:

Trinh tu ctia doan gene 28S rARN ciia 3 ching vi ndm ML-C2.6 dugc so sanh
v6i chiing c6 muc d tuong ddng cao nhat trong ngan hang gene.

Cay pha hé (Hinh 6) dua trén phan tich phan doan gene 28S rARN di dugc thiét
1ap theo chuong trinh dién todn MEGA 2.1. Két qua phan tich cho thiy chung ML-
C2.6 tuong ddng v4i loai A. awamori t6i 100%.

Cian ¢t vao céac dic diém hinh thai, sinh li, sinh ho4, trinh tr gene 28S rARN két
hop v6i hé thdng phan loai vi ndm ctia Raper & Thom (1965), ching nidm méc duoc
phan loai 1a 4. awamori ML-C2.6

+ D0 an toan sinh hoc cia cac chiing vi sinh vét phan 1ap tir dit trong che

D0 an toan sinh hoc clia céc ching vi sinh vat str dung trong doi sdng c6 ¥ nghia
dic biét quan trong. Theo hudng din s6 90/679/EWG ciia cong dong chau Au v& an
toan sinh hoc, nhém tac nhén sinh hoc vi sinh vat dugc phéan lam 4 cép dd an toan,
trong do chi cac vi sinh vat & cép do 1 dugc tng dung trong san xuét. Két qué xac dinh

muc d§ an toan cua cic chung vi sinh vt duogc tap hop trong bang 12.
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Bang 12. Panh gi4 cip d6 an toan clia cic ching vi sinh vat dd dugc phén loai

TT | Ky hiéu chung Tén vi sinh vat Mirc d6 an toan
1 Ab-C11.1 Azotobacter chroococcum Cipdo 1
2 Ac-C2.5 Acetobacter diazotrophicus Cép do 1
3 As-C1.3 Azospirillum lipoferum Cépdo 1
4 VL-C12.1 Bacillus megaterium Cip do 1
5 ML-C2.6 Aspergillus awamori Cép do 1

Ca 5 chung vi sinh vat déu duoc xép vao mirc d9 an toan cip 1 vi vay c6 thé tmg
dung cac chung vi sinh vat hitu ich nay cho san xuit phén vi sinh da chirc ning trong
diéu kién binh thuong.

2. Phuong phap san xuét ché phdm vi sinh vét chirc ning ding cho cdy ché

Phuong phap san xudt ché phdm vi sinh vit chitc ning dung cho ciy ché (CHE-
HTD 02) theo giai phap hiru ich duge thuc hién theo cic nguyén tic sau day:

- Ché phim duogc nudi cy trén mdi truong xdp vb trung. Chat mang dyoc ding
1a than ban ¢6 kém theo mot s6 phu gia nhu cam, trau, dit, CaCOs... Ché phidm chua
trong ti polyetylen, bdo quan & nhiét d6 phong, tranh anh sang;

- Céc chung vi sinh vét da dugc thir kha ning ddi khang trén thach dia va trong ché
phim. Cac chiing ddng thoi sdng hoa hop véi nhau trén méi trudng x5p v tring, vi vay
c4c chung nay duoc lwa chon dé dua vao san xuét ché phdm vi sinh vét da chitc ning;

- Trong céc loai ché phdm vi sinh vét ching giéng c6 y nghia quyét dinh ddi véi
chét luong cua san phdm. Vi vdy cac ching gibng phai tuyén chon sao cho ¢6 hoat tinh
sinh hoc cao, c6 kha ndng canh tranh dé sinh truéng va hoat dong tdt trong cac moi
truong sinh thai dit. Pdng thoi cdc ching phai giit duge hoat tinh qua thoi gian bao
quéan thi méi ddm bao c6 qui trinh cong nghé san xuét 6n dinh;

- Ché pham duogc t61 wu hod thanh phan va diéu kién nubi cay dé dat mat d6 tir
10" CFU/g tré 1én sau 1 tudn ciy vao va cac ching déu sinh truéng va phat trién tot
trong ché phim. Ché phdm c6 thé bao quéan trong 6 thang & nhiét d6 phong (dat mat do
theo tiéu chudn nganh Néng nghiép TCN 6167-1997). Hoat tinh sinh hoc ciia cic
ching ciing khong bi mét di sau thoi gian bao quan.

Phuong phép sén xudt ché pham CHE-HTD 02 (Hinh 7):

Hinh 7 thé hién so d6 quy trinh cong nghé ctia phuong phap san xut ché phdm
vi sinh vét chirc nang ding cho ciy ché (ché pham CHE-HTD 02) theo giai phap hitu
ich. Phuong phap dugc dé xuét bao gdm céc cong doan sau:

(1). Chuén bi dich nudi cdy cia cac ching vi sinh vat bang cach: 14y cac ching vi
sinh vt hitu ich thuin khiét (g?)m 5 ching vi sinh vat: Azotobacter chroococcum Ab-
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C11.1; Acetobacter diazotrophicus Ac-C2.5; Azospirillum lipoferum As-C1.3; Bacillus
megaterium VL-C12.1; Aspergillus awamori ML-C2.6) tir m6i truong thach nghiéng va
nhén giéng trén mdi trwong dich thé bing cach nuéi ciy lic voi tdc d6 200 vong/ phit &
nhiét do 30°C trong thoi gian 3 ngay dé tao ra dich nu6i cho mdi loai vi sinh vat, khi mat
d6 té bao dat khoang 107-10° CFU/ml thi cdy vao mdi trudng nudi cdy xbp.

(2). Chuén bi mdi truong nudi cdy x6p (h6n hop chit mang) bang cach: phdi tron
cao lanh, than bun, trdu nghién, cam, bot sin, duong kinh, vdi bdt, nuéc + chit dinh
dudng da vi lwgng (gdm K,HPO,, MgSO, va NaCl phéi tron vé6i nhau theo ty 18 1:1:1).
Khir tring hdn hop chit mang & nhiét d6 125°C, ap suét 1,25 at, thoi gian 150 phut.

(3). Phéi tron céc thanh phin d& tao ché phdm vi sinh vat chirc ning CHE-HTD
02 bing cach: Phéi trén 1% dich nudi mdi loai vao méi trudng x6p v6 tring dé méi
trirong dat 6 4m khodng 30%.

(4). Tién hanh 1&n men xp trong 1 tun & nhiét d6 phong (nhiét d6 25-30°C).

(5). Kiém tra mat do vi sinh vat hitu ich trong ché phim. Mat d¢ vi sinh vat khi
méi cdy dat 10° dén 107 té bao trong Ig ché phdm. Sau 7-10 ngay gilt & nhiét do
phong, mat do vi sinh vét trong ché pham dat tir 10" CFU/g tr 1én (TCVN).

(6). Bao quan: bao quan ché phdm & nhiét do phong, noi kho thoang, trénh 4nh
sang mdt troi cho dén khi st dung. Cac ché phim c6 thé sir dung t6t sau 6 thang bao
quan & nhiét 4o phong.

Ché pham vi sinh vat chirc ning ding cho cy ché thu dugc tlr phuong phép néu
trén chura:

- 1% dich nubi cdy Azotobacter chroococcum Ab-C11.1 dugc phan 1ap va tuyén
chon tir d4t tréng cheé c6 mat do vi sinh vat bang hoic 16n hon 107 CFU/ g

- 1% dich nudi céy Acetobacter diazotrophicus Ac-C2.5 dugc phan 14p va tuyén
chon tir d4t tréng cheé c6 mat do vi sinh vat bing hodc 16n hon 10" CFU/ g5

- 1% dich nudi cAy Azospirillum lipoferum As-C1.3 dugc phéan lap va tuyén chon
tir dét trdng cheé c6 mét dd vi sinh vat bang hoidc 16n hon 107 CFU/g;

- 1% dich nubi ciy Bacillus megaterium VL-C12.1 dugc phan 1ap va tuyén chon
tir dat trong ché c6 mat dd vi sinh vat bang hoic 16n hon 107 CFU/ g;

- 1% dich nudi cay Aspergillus awamori ML-C2.6 dugc phan 1ap va tuyén chon
tir dat trdng ché c6 mat d6 vi sinh vat bang hoic 16n hon 10’ CFU/ g;

- 95% hdn hop chit mang, trong d6 hdn hop chit mang 12 moi truong xop vo
tring c6 chtra 1% nudc dudong nong do 25%.

Chi tiéu chdt lwong ciia ché phdm vi sinh vt chikc ndng cho cdy ché (CHE-HTD 02)

Ché phédm duoc tbi wu hoa thanh phin va didu kién nubi cdy dé dat mat d¢ tir 10°
CFU/g tr& 1én sau 1 tudn cdy vao va da dugc theo doi bién dong mat do vi sinh vat
theo thoi gian bao quan & nhiét 4§ phong.

-14-



2467

Bang 13: Mt d6 vi sinh vt trong ché phdm da chie
ning cho ciy ché theo thoi gian (CFU/g trong lugng kho)

M4t d6 VSV trong ché phdm ( x 10° CFU/g)
Chiing VSV ; - - -
1 tudn | 1 thang | 2 thang | 3 thang | 4 thang | 5thang | 6 thing
Azotobacter 0,5 1,2 1,3 1,2 1,1 1,0 0,8
Azospirillum 1,7 6,5 45 | 3,7 2,5 1,7 1,2
Acetobacter 0,8 3,7 3,1 2,7 2,1 1,8 1,3
VSVphanglal) e | g5 | 62 | 55 4,6 3,5 2,2
1an tOng so

Khi nghién ctru khé nang tdn tai cla cac chiing vi sinh vat trong ché pham, chiing
t61 nhan thdy cac chiing vi sinh vat trong ché phim déu sinh truéng va phét trién tét.
Ché phém c6 thé bao quan trong 6 thang & nhiét d¢ phong (dat méat do theo tiéu chuin
nganh ndng nghiép TCN 6167-1997), hoat tinh sinh hoc cuia cdc ching cling khong bi
mat di sau thoi gian bio quan.

Vi du thye hién gidi phap hitu ich
Vi du 1: Phuong phap san xuét 1000 kg ché phdm vi sinh vét chirc ndng dung cho cay
ca phé (ché phdm CHE-HTD 02)

San xuit 1000kg ché phdm CHE-HTD 02 theo giai phap hitu ich nhu duge mo ta
& Hinh 7.

Chuén bj 50 kg dich nuoi céy cua cac chung vi sinh vit

D& san sudt 1000 kg ché phim thi cin 10kg dich nudi ctia mdi loai vi sinh vat.
L4y cac chung vi sinh vat hitu ich thuan khiét, gdm 5 chiing vi sinh vat: Azotobacter
chroococcum Ab-C11.1, Acetobacter diazotrophicus Ac-C2.5, Azospirillum lipoferum
As-C1.3, Bacillus megaterium VL-C12.1 va Aspergillus awamori ML-C2.6 tir moi
truong thach nghiéng cho vao nhan giéng trén moi truong dich thé. Céac binh gidng
duoc nudi cdy trong hé thdng 1én men (sir dung hé thdng 1én men 20 lit) tudn hoan khi
lién tuc & nhiét do 30°C trong thoi gian 3 ngay dé tao ra dich nu6i cho mdi loai vi sinh
vat, khi mat do t& bao dat khoang 107-10° CFU/ml thi cdy vao méi trudng nudi ciy x5p.

Chuén bj 950 kg moi trudng nudi ciy xbp

Chudn bi méi trudng nudi cdy x6p (hdn hop chit mang) bang cach: phdi tron cao
lanh, than bun, triu nghién, cam, bt sén, duong kinh, voi bot, nudce + chét dinh dudng
da vi lugng (gdm K,HPO,, MgSO, va NaCl phdi trén véi nhau theo ty 18 1:1:1). Mdi
treong nudi cdy xdp vo tring 13 hdn hop chit mang duge phdi tron tir cac thanh phin
theo ty 18 % khéi lugng nhu sau:
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Bang 14. Thanh phan cta 950 kg mdi truong xbp

i Sb lugng cu thé trong
TT Thanh phan Ty 1€ % san xuat 1000 kg moi
truong x0p
1 | Cao lanh 35-40% 380 kg
2 | Than bun 20-25% 230 kg
3 | TrAu nghién 8-10% 100 kg
4 | Cam 5-6% 55 kg
5 | Bot sén 5-6% 55 kg
6 | Voi bot 0,5-0,6% 6 kg
Chét dinh dudng da vi lugng (gém
7 | K2HPO4, MgS0O4 va NaCl phoi 18,5 - 18,6% 164 kg
tron véi nhau theo ty 1€ 1:1:1)
8 | Nudc duong (ndng do 25%) 0,8-1% 10 kg
o B sung nudce dén khi
7 | Nude may dat d6 Am 30%

Mi truong xdp sau khi phéi tron dé qua dém cho vat liéu hit 4m déu va dong nhit,
khtr trang hdn hop chit mang & nhiét do 125°C, 4p suét 1,25 at, thoi gian 150 pht.

Phéi tron cac thanh phan

Dé san xuét 1000 kg ché phdm vi sinh chirc naing CAFE-HTD 01, c4c thanh phén
duoc phéi tron theo ty 1€ cu thé nhu sau:

- 10 kg dich nu6i céy Azotobacter chroococcum Ab-C11.1 c6 méat do vi sinh vat
béng hodc 16n hon 10’ CFU/ g dich nuoi;

- 10 kg dich nudi céy Acetobacter diazotrophicus Ac-C2.5 ¢6 mat d vi sinh vat
bang hodc 16n hon 10" CFU/g dich nudi;

- 10 kg dich nudi cdy Azospirillum lipoferum As-C1.3 ¢6 mat do vi sinh vat bang
hodc 16n hon 107 CFU/g dich nubi;

- 10 kg dich nudi ciy Bacillus megaterium VL-C12.1 c6 mat d9 vi sinh vét bang
hoc 16n hon 107 CFU/g dich nudi;

- 10 kg dich nudi ciy Aspergillus awamori ML-C2.6 c6 mat do vi sinh vét bang
hoc 16n hon 107 CFU/g dich nudi; va

- 950 kg hdn hop chét mang, trong d6 hdn hop chit mang 13 méi trudng xbp vo
tring c6 chira khoang 1% nudc dudong ndng do 25%.

Lén men trong moi trudng x6p trong 1 tudn & nhiét d6 phong (nhiét do 25-30°C).

Kiém tra mat d6 vi sinh vat hitu ich trong ché phém. Mat dd vi sinh vat khi mdi
ciy dat 10° dén 107t bao trong 1g ché phim. Sau 7-10 ngay gir & nhiét d6 phong, mat
d6 vi sinh vt trong ché phim dat tir 10’ CFU/g tr& 1én (TCVN).

-16-




2467

Poéng g6i va bao quan: ché phidm duge dong géi trong cac tui Polyetylen va dugce
bao quan & nhiét 4o phong, & noi khd thoang, tranh anh sang mait trdi cho dén khi sir
dung. Céc ché phdm c6 thé sir dung tdt sau 6 thang bao quan & nhiét do phong.

Vi du 2: Thir nghiém ché pham vi sinh v4t chirc naing CHE-HTD 02 trong canh tac cay
ché theo huéng phét trién bén ving

Pé danh gi4 tac dung ciia ché phim vi sinh vat da chirc naing CHE —HTD 02, ché
pham nay da sir dung vao qua trinh canh téc cy cheé theo huéng phat trién bén ving
tai TAy Nguyén. Thi nghiém bao gdm cic cong thirc nhu sau:

- Cong thire Pdi chiing (PC): Boén phén va cham séc theo quy trinh chdm s6c do
ciy che do s& Nong nghiép va phat trién nong thon tinh Lam Pdng ban hanh.

- Cong thitc Thi nghiém (TN): Gidm 25% lugng phan hoa hoc; st dung ché
phdm CHE-HTD 02, ché phim vi sinh tir xir Iy phé thai va thudc trir sdu thao moc
Anisaf SH-01.

Thi nghiém dugc trién khai tai: Ddi 3, Khu C1, Thi tran Loc Thing, Huyén Bao
Lam, Lam Déng. Thoi gian thuc hién thi nghiém tir ndm 2013-2014. Dién tich Mo
hinh thi nghiém 12 4 ha; Mb hinh d6i chiing 14 1 ha.

Luong phéan bén va ché phadm st dung trong cic md hinh dwgc md ta & bang 15.

Bang 15. Sir dung ché phdm CHE-HTD 02 nham giam bén phan trong canh tac ché
(Ap dung cho cdy ché dang trong thoi ky kinh doanh, tinh trén 1ha)

Mg ghﬁi’ﬁehnfhl Mo hinh D& chimg | So sanh
Neuyenvat 5.2 =T phan | Phan | Phan | bon/ | Coch | MHthi
liéu - . 2 x boén nghiém va
nguyén thuqng nguyén thwo:ng tong so 481 chim
chat phdam chat phdm g
Phan hitu co Ph¢ thai Phin
(bon 16t) 24 dong " 0
tan/ha, 3 rudng + chuong + | 100%
o X . Trichodesma
nam/lan vixura
Ché pham
Vixura phén .
Cui | hity phé thai 48 ke 0 Rach sau
, A R 15-20
thang 4| dong rudng .
- d4u | Ché phdm 30 100 k Em’ glllfa
thang 5 Trighodesma g ankgi, ap
Ché pham vi n
sinh da chirc 30 0 Thém
nang cho che
Phéan hitu co
sinh hoc S6ng 1.750 2.500 100% Giam 30 %
Gianh (kg/ha)
Rach sau
P20s (Super 136 848 181 1.130 | 100% | 6-8 cm, | Giam 25%
lan) kg Ao v:
lap kin
Thang | N kg/ha (ur€) 75 162 100 216 16,6% | Rach sau | Giam 25%
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0 -
6 iioonlfaglgﬁ) 25 42 33 56 16,4% 1655 1::;1, Giam 25%
, N kg/ha (uré) 75 162 100 216 16,6% | Rach sau | Giam 25%
Thing e 5 ke /ha %5 | 42 | 33 56 [ 164% | 6-8cm, | ..
/ (ciorua kali) , lap kir; Gidm 25%
, N kg/ha (uré) 75 162 100 216 16,6% | Rach sau | Giam 25%
Thing -5 ke /ha 25 | 42 | 33 56 | 164% | 6-8cm, | ..
8 (clorua kali) ’ lép kin’ Giam 25%
Tha N kg/ha (uré) 75 162 100 216 16,6% | sau 6:8 Giam 25%
N8 L0 kg /ha 25 42 33 56 164% | cm,lp | ... . _.
0 (clorua kali) kin Giam 25%
Tha N kg/ha (ur€) 75 162 100 216 16,6% | Rach sdu | Giam 25%
M8 "K,0 kg /ha 25 42 33 56 16,4% | 6-8cm, | ..
10} Clorua kali) lip kin | CG1dm 25%
| Nkgha (uré) | 75 165 | 100 220 | 16,6% | Rach sau | Giam 25%
Thang 5 ke /ha 27 | 45 | 38 60 18% | 6-8 cm
1 (clorua kali) 14p kin, Giam 25%
Phan hitu co
sinh hoc Song 1.750 2.500 Giam 30 %
Gianh (kg/ha)
Phén hitu co 24 X
(b6n 16t) tAn/ha 24 tan/ha
N kg/ha (uré) 450 975 600 1300 Giam 25%
P,Os kgjha 136 848 181 1130 Giam 25%
(super 14n)
K50 kg /ha 152 255 203 340 Giam 25%
(clorua kali)
Anisaf SH — 110 lit 0 Thém
. |o1 it
Zggg Ché phadm
i Vixura phan .
hy phé thai 48 kg 0 Thém
dong rung
Ché phim . 0
Trichodesma 30 100kg Giam 70%
Ché pham vi
sinh chic 30 Thém
nang cho cay
che (kg/ha)

Bang 16: Quy trinh twéi thudc Anisaf SH-01 trong mé hinh thir nghiém trén cay che

L o Luong tudi nam 2013 Lugng tudi ndm
Thoi gian tadc ddng| Nguyén vat li€u , )
(lit/ha) 2014 (lit/ha)
Thang 6 Anisaf SH-01 (lit) 30 20
Thang 8 Anisaf SH-01 (lit) 30 20
Théang 10 Anisaf SH-01 (lit) 30 15
Thang 12 Anisaf SH-01 (lit) 20 15
Tong cong Anisaf SH - 01 (lit) 110 70
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Sinh truéng cua cay che
Mat do bup ché/m?* duoc trinh bay tai bang 17.
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Bang 17. Mat d6 bip che (sb luong bip/m?)

Théng MB& hinh thi nghiém Mo hinh Péi ching

2 226 199,6
3 252 182,4
4 281,6 228.4
5 301,2 270,4
6 311,2 274

7 282,8 248,8
8 271,6 239,6

Két quéa theo ddi v& mat do bip cheé trong md hinh thi nghiém & céc thang theo

ddi déu cao hon so voi mo hinh Poi ching.

Chiéu dai dot ché (cm): chiéu dai dot ché dugc tinh tir bip non dén 14 thu 4-5, cac

két qua thu duoc trinh bay & bang 18.

Bang 18. Chiéu dai dot ché trong cac cong thurc thi nghiém

Théang MO hinh thi nghiém Mo hinh P6i chimg
2 30,1 30,6
3 30,2 30,3
4 29,0 29,8
5 30,1 30,4
6 32,3 31,3
7 32,2 33,2
8 33,0 33,0

Chiéu dai dot che giita md hinh thi nghiém va m6 hinh déi ching & cac thang

theo doi la twvong dwong nhau.

Trong luwong trung binh cia 30 dot che (g)

Két qua theo doi vé trong luong cua 30 dot che & cac mo hinh dugc trinh bay tai

bang 19, cho thiy:
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Bang 19. Trong lugng trung binh ctia 30 dot che (g)

Théng MO hinh thi nghiém M5 hinh Déi ching

2 1422 138

3 148,5 140,1
4 147,9 141,0
5 149,3 146,4
6 1494 146,8
7 145.4 145,6
8 143,7 143,7

Tir thang 2 dén thang 6 trong lugng trung binh ctia 30 dot ché & md hinh thi
nghiém cao hon so véi mé hinh dbi ching; con & thang 7 va 8 thi trongluong trung
binh cta 30 dot che¢ & cdc mo hinh 1a tuong duong nhau.

Nhén xét chung: Mo hinh thi nghiém c6é mat dd bap che va trong lugng dot che
cao hon so v6i md hinh d6i chtng; 14 ché & mo hinh thi nghiém ciing xanh va bong
hon, ddng déu hon so v6i md hinh d6i chimg.

Ning suét ché ctia md hinh theo dai:

Két qua theo ddi vé ning suit ché ciia md hinh thi nghiém trong nam 2013 va
2014 cho théy, ning suét cia mo hinh thi nghiém ludén cao hon md hinh dbi ching. Cy
thé nhu sau:

- Nam 2013 (hinh 8): trong 11 thang theo d&i ciia nam 2013, tong ning suét thuc
thu (kg che twoi/ha) cia Mo hinh thi nghiém la: 19.234,88 kg/ha cao hon 31 % so véi
md hinh d6i chung (md hinh dbi ching thu duoc: 14.676 kg/ha)

- Nam 2014 (hinh 9): trong 7 thang theo d3i cta nam 2014, tng ning suét thuc
thu (kg che¢ tuoi/ha) ctia Mo hinh thi nghiém la: 16.837,21 kg/ha cao hon 19,8 % so
v6i md hinh dbi ching (md hinh dbi ching thu dwoc: 14.052 kg/ha).

Nhan xét vé tinh hinh su bénh hai

- Trong nam 2013, cac mod hinh thi nghi€ém theo ddi chi bi bo xit mudi gy hai
ché 1a cha yéu; con cac loai sdu gay hai khac nhu nhén do, réy xanh, bo canh to déu &
ngudng mat do thép. C4 2 md hinh déu bi bo xit mudi gay hai bat dau tur thang 2 va
cao diém gy hai & mo6 hinh TN (ty 1& biip bi hai 1a 15,5%) va M6 hinh DC (ty 1& bap
bi hai 14 25,8%) 1a vao thang 7. Dén thang 11, 12 thi bo xit mudi giy hai & ca 2 Mb
hinh d3 giam hin, ty 1& giy hai con khong dang ké (nim trong ngudng an toan).

-Trong nam 2014, cac mo hinh theo ddi chi bi nhén do6 gay hai 1a chu yéu; trong
d6 cao diém gdy hai la vao thang 3; & Mo hinh TN (mat do nhén do/1a 1a 26,6); Mo
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hinh PC (méat dd nhén do/14 1a 38,1); nhung dén thang 4 thi mat do nhén d6 gly hai da
giam hin va giam 1 nhit 12 & Mo hinh TN.

Chét luong cheé ctia md hinh thi nghiém sau thu hoach:

“Ham lugng chit hoa tan va ham lugng Tanin

Két qua danh gid chit lugng cac miu ché thu duge tir cdc md hinh thi nghiém
cho thdy, ham luong chit kho va ham lugng tanin c6 trong ché & m6 hinh thi nghiém
(TN) cao hon so véi ché ciia m6 hinh dbi chirng (bang 20).

Bang 20. Ham luong chét hoa tan, tanin cta cdc mau che thu dugc tir cdc md hinh

y a4 . . MO hinh thi A1 I
Chi ti€u danh gia Pon vi nghiém (TN) M6 hinh D06i chitng
Ham lugng chat hoa tan % 36,4 32,45
Ham lugng tanin % 14,1 11,25

- Du lugng céc thudc BVTV héa hoc va kim loai ndng cta céc mau ché
Tur cac mau che thu duge & cac md hinh, da tién hanh dinh lugng ham luong mot
s6 thuéc BVTV héa hoc va ham lugng céc chit kim loai ning, két qua thu dugc trinh
bay tai bang 21.
Bang 21. Du lugng thude bao vé thuc vat va ham luong kim loai niing céc mau che

cta cac mo hinh thi nghiém sau thu hoach

Chi tiéu dénh gi4 Pon vi r?g;:ﬁ‘;g) Do Chm(‘ggéi chimg
Ham luong thiy ngén (Hg) | meg/ke K&%%E%%g}f“ K&%‘%E%%g;fn
Ham lugng asen (As) mg/kg K(lz%%i %a;él;)én K&%%E%a;g;)én
Ham luong chi (Pb) mg/kg Kl}gg%j:hg tok}i)én K};zg%pzhg t()l;i)én
Ham lugng cadimi (Cd) mg/kg K(IZ%%E %?;g;fn K(}}%%E %?;(})ljn
Imidachloprid mg/kg K}(llfjg%)pzhg tO};i)én Klgg%)pzhg tO};i)én
cur s | Comepihc | oy it
Thiamethoxam mg/kg Kl}gg%)pzhg tOgi)én K}(lgg%)pilg togi)en
Acetamiprid mg/kg Kl}gg%p:hg tOgi)én Kl(lz)g%pjg toléi)én
— kg | KHGnE P e | g hit i
Pyridaben mg/kg K};Sg%ihg togi)én Kl;Lég%)pzhg togi)én

LOD -la giéi han phat hién
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Cac mAu ché md hinh thi nghiém (TN) ciing nhu cc mé hinh déi déi ching déu
khong phat hién thiy du hrong thudc trir siu va kim loai ning.

Nhu vy, & mo hinh thi nghiém khi gidm 25% lugng phan bon hoéa hoc thay bang
phén bén sinh hoc, ché phim vi sinh chic ning CHE-HTD 02 va ché phim Vixura
phan hiy phé thai ddng rudng va st dung thudc trir sau thao moc Anisaf SH-01 dé
phun phong trir sdu bénh thi nhin thdy: cdy ché trong md hinh thi nghiém sinh trudng
phat trién t6t, 14 ché xanh va béng hon, ning suit cao hon trén 19,8% so v6i md hinh
dbi ching, moi trudng sinh thai ddng rudng duoc cai thién, chét luong nong san dat vé
sinh an toan thuc phim.

Hiéu qua dat dwgc ciia gidi phap hiru ich

Ché phim vi sinh vét chitc ning ding cho cy che theo giai phép hitu ich dugc
dung cho cdy che theo hudéng phat trién bén vimmg voi kha ning ci tao dét, phit hop
véi ché d6 sinh truéng clia cdy che, gitp giam lugng phin héa hoc, ting ning suit cay
tréng.

Ché phim vi sinh vat chirc ning dung cho ciy ché theo giai phap hitu ich thu
duoc tir phuong phéap dé thuc hién va phu hop véi céc didu kién thyc t& hién nay cia

nudc ta.
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Yéu ciu bio ho

1. Ché pham vi sinh vat chirc nang dung cho cdy che, trong dé ché phim nay bao gbm
cac thanh phan vdi ty 18 phan trim theo khéi lugng nhu sau:

- 1% dich nudi ciy Azotobacter chroococcum Ab-C11.1 dugc phan 1ap va tuyén
chon tir d4t trdng ché c6 mat do vi sinh vt bing hogc 16n hon 10’ CFU/g;

- 1% dich nuoi cly Acetobacter diazotrophicus Ac-C2.5 dugc phan 1ap va tuyén
chon tir dat tréng ché ¢6 mat do vi sinh vat béng hoic 16n hon 107 CFU/ g;

- 1% dich nuéi ciy Azospirillum lipoferum As-C1.3 duge phéan 1ap va tuyén chon
tir dat tréng ché ¢6 mat do vi sinh vat béng hoac 16n hon 10’ CFU/ g;

- 1% dich nuodi cdy Bacillus megaterium VL-C12.1 duogc phén 18p va tuyén chon
tlr dét trdng ché c6 mat do vi sinh vat bing hodc 16n hon 107 CFU/g;

- 1% dich nudi ciy Aspergillus awamori ML-C2.6 dugc phan lap va tuyén chon
tir d4t trdng che c6 mét do vi sinh vat bang hodc 16n hon 107 CFU/g; va

- 95% hén hop chit mang, trong d6 hdn hop chit mang 13 méi trudng x6p vO

tring c¢6 chira 1% nudc dudng ndng do 25%.
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g p-e Borotobacter ehroococcum
100 [l Ab-C11.1

gmv | Ab-cF7.2

Azotobacter salinestis

&5 Azxotobacter vnelandil
) ) e Ab-HT14.2
Pseudomonas alcaligenes

1 Pseudomonas sp.
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Aaspicillum fargimobile  ACM 20417 (X00739)

— AsC13

1 Azospiriflum lipoferum  DSM 16917 (GU236441)

| - Asospirittum orvzae  JCM 213887 (GU2S6H3)

11 100 Azospirillam zeae  LMG 230897 (DOBR2TH

1 _ Azospieiftum doebereineras  DSM 131317 (AJ238367)

Azospiritlun thivphilum  BSM 2165487 (EUGTS UL

Aznspiritlem picis  DSM 198227 (AMB22I8Y

Azospirillum rugosum  DSM 196577 (AMA19042)

e Azttt cnadense LMG 11T (HM636036}

Azospiriftun beasifense  DSY 16907 (GU256438)

| As-HT141

)t 45 CF15

- Agosgirillums halopragferens  DSM 3675 (GU2S6439)

f 10— Skermanella eerolata DSM 184797 (DOET2368

L Skermanella parovensis  DSM 957" (XV0760)

ot Azospirillum amazonenze  DSM prt vl (o Bt kg

e A 205D frakense  DSM 11386 (GU2S6440

100 Bhodpcista pekingensiz  JOM 116697 (AFSISI
a1 E-w Rhodociaia cestennm  JOM 210607 (D12701)

Tuguilinus limosus  1MG 200527 (AYI43374)

—[ s Thalassabaculiom litorewm DSM 188397 (EF203900)

ﬂ.m

Hinh 4
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€ eoii ABSSOTEY

L oreiis EUTSSEZ

A beppiniis EGT IG5 A CE 2

!lf PP EE S IR R PGB IH

8 tichoailonnis GOBY 1855
" Bamylolspueleciens ABS23T43

& onngiensis ELOTIEIY

&4 B eoveus AIS8I200

£H0F B R ChiE 80 aot W5 1084 16 B0 NGy FENG K rong agbn Hbng gone)

Hinh 5

Aspergillus tamarii AF516140
27r—m:Aspergillus fumigatus FJ840490

Aspergillus niger GU936710

Aspergillus awamori GU226429
o Cas ’
Aspergillus niger GQ338836
87— Aspergillus niger GQ903338
—— Aspergillus awamorn D63695

7 Aspergillus terreus GU227345
{__EAspcrgilms terreus JN831364
Aspergillus sp. EU667997

s Aspergillus niger HM347449
E:\spcrgillus awamort EU667995

10, 2 ML-CF13
3 Aspergillus niger F1610445
T1 Aspergillus niger F1262990
40 Aspergillus fumigatus HQ871898

T Aspergillus fumigatus F}560718
$4 D2 IN624278

53 100 4 DDI JN624277

—iZ DD3 JN624279

30 1G 3 JQ012801

—o ML-HT4.1

31 37— Aspergillus tubingensis AF467821
0 IG 2 JQO12800

Aspergillus awamori HQ393870
Aspergillus fumigatus AFS48063
Aspergillus fumigatus AB008401

0.700 .

Hinh 6
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Chung vi sinh
vat chirc nhang

Nhan giéng trén mai
trwdng dich thé, thoi

gian 3 ngay

Moi treong x6p
(than bun, cam, trau, chat
dinh dwéng da, vi lwong)

A4

Khtr trung 1,25 at
trong 2,5 gi&

Phéi tron: theo i 1& 1%
dich nudi moi lgai vao 95%
moi trrdng xOp vo trung

Nudi i & nhiét do 25 - 30°C

A4

Kiém tra chét lwong

A4

Bao quan, st dung

Hinh 7
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kg # M6 hinh Thi Nghiém
® M3 hinh Béi chimg
20000
14676
15000
10000
5000
0 1 i
1 2
Hinh 8

17000
16500
16000
15500
15000
14500
14000
13500
13000

12500 - e

M hinh Thi Nghiém

# M6 hinh Ba&i chirng

14052

Hinh 9
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