UNG DUNG CONG NGHE VI SINH SAN XUAT CHE PHAM VI SINH

VA PHAN HU'U CO VI SINH
Tran Minh Hién, Tran Thi Kim Cuc, Mai Thanh Truc, Ngé Th; Bich Ngoc, B4 Trung Binh ,ctv.
Abstract

Farmers have adopted the strategy of increasing crop yields by applying large
amounts of chemical fertilizers and pesticides. At present, however, the negative
effects of heavy applications of chemical inputs, in terms of production,
environment, and quality deterioration are becoming apparent. Organic wastes are
utilized in agriculture commonly used to improve soil quality and also to manage
organic wastes for a sustainable land use.

Using effective microorganism for inoculants bio-fertilizers and bio-fertilizer that
have been encouraged to development by Vietnam’s Agricultural Ministry and
Researchers, improving soil properties, increasing soil fertility, maintain growth
and crop yield and reducing environmental pollution.

From soil and agriculture organic wastes, a group of microbe was selected
including: two strains of nitrogen fixation bacteria (Azotobacter sp.), three strains
of phosphorus solubilization microbe (Bacillus sp., Candida sp., Klebsiella sp.) and
five strains of cellulose degradation micro-organisms. (one bacteria, two
actinomycete, two fungi - Trichoderma sp. and Aspergillus sp.); and 04
antimicrobial resistance in fungi (Phytophthora spp., Fusarium spp. and Sclerotium
spp.) included: 02 Bacillus sp. (HB5 va HB7) and Trichoderma sp (Tr4 va Tr58).

A combination of 3 or 5% inoculants (nitrogen fixation bacteria, phosphorus
solubilization microbe) and treated organic waste with 1:10 ratios was the best
treatment to produce organic bio-fertilizer. This research was selected five the best
treatments for steril carrier-based inoculants containing effective microorganism.
06 the production process was proposed such as: nitrogen fixing microbial
fertilizer; phosphate solubilizing microbial fertilizer; cellulose degrading microbial
fertilizer; Bacillus sp. inoculant resists to fungi; Trichoderma sp. inoculant resists to
fungi and multistrain inoculants biofertilizer.

1.  Pitvan dé

Cong nghé vi sinh d& dong gop cho nén nong nghiép thé gii nhing thanh tyu to
I6n, tro thanh mot trong nhitng nganh mii nhon tham gia giai quyet cac muc tiéu bao vé
tai nguyén dat dai va nang cao d6 phi nhiéu, ting nang suat cay trong va chét lugng ndng
san.

Nganh ndng nghiép Viét Nam mdi nam tiéu thu trén 9 triéu tin phan hoa hoc dé
bao dam san luong, nhung hiéu qua st dung phan bon thap, nhiéu ving dat dang c6 xu
huéng suy thoai do phi, sau bénh phat trién manh, chat luong néng san chua cao. Vi vay
viéc nghién ctu ting dung cac ngudn gien vi sinh vat tot dé san xuat cac ché pham vi
sinh, phan vi sinh vét, phan hiru co vi sinh va hitu co sinh hoc dang 1a xu huéng tich cuc
trong chién lugc phét trién mot nén néng nghiép theo huéng hiru co hidu qua va bén
viing. Tuy nhién, nganh cdng ngh¢ vi sinh ndi chung ¢ Viét Nam con rat non tré so vei
cac nuée ¢o nén nong nghiép tién tién, do d6 nghién cau tuyen chon lam giau ngUOn
gien vi sinh vat hiru ich c6 chat luong cao phuc vu cho san xuat noéng nghiép dang 14 van
dé cap thiét.



Hién nay, hau hét cac san pham vi sinh vat déu dugc san xuat tir mot loai vi sinh
vat, hay phdi hop nhiéu chung c6 tac dung hd tro cho nhau cing phat huy tac dung
chuyén biét cua chding nhu: (C6 dinh dam cong sinh — Nitragin, Rhizoda; Cé dinh dam
hoi sinh, ty do — Azogin, Rhizolu; Phan giai hop chat photpho khé tan —
Phosphobacterein, phan hiru co vi sinh cb dinh dam, phan giai 1an, phan hitu co vi sinh
da chirc nang gom vi sinh vat ¢6 dinh dam, phan giai lan, kich thich sinh truéng hoac két
hop vai chung vi sinh ¢ kha nang han ché bénh trong dat hai cay trong) va hiéu qua str
dung cua cac ché pham nay ¢ cac dia phuong thi khac nhau. Nguyén nhan cua hién
tuong nay la do su phong phu, da dang cua h¢ vi sinh vat dét va tac dong qua lai nhiéu
chiéu clia céc vi sinh vat vai nhau, cua vi sinh khac nhau véi cay trong va diéu kién moi
trerong. Vi vy, dé gop phan lam giau bo glong vi sinh vat cé ich va co kha nang dbi
khang voi nam bénh hai cay trong thi viéc Ung dung cong nghé vi sinh san Xudt ché
pham vi sinh va phan hizu co vi sinh” tai mot s6 tinh phia Nam 12 hét sic can thiét, qua
d6 mo rong kha nang (ng dung san pham sinh hoc nham cai thién d¢ phi dat, nang cao
nang suét chat lugng ndng san va bao vé mai truong.

Muc tiéu dé tai:

- Tiép tuc lam giau ngudn gen vi sinh vat ndng nghiép véi cac chung giong vi sinh
vat c6 hoat luc phan giai cellulose, ch dinh dam tu do, phan giai lan cao; va vi sinh
vat co kha nang d6i khang véi mot sb nam gay bénh hai cay tréng, thich tng véi

diéu kién mot so tinh phia Nam 1am ngudn gidng vi sinh vat tao co sé cho san xuat
va ung dung phan bon vi sinh vat.

- Xay dung quy trinh san Xuat va (rng dung ché pham vi sinh va phan bon hitu co vi
sinh gop phan nang cao hiéu qua str dung phan bon hoéa hoc va phét trién nén ndng
nghiép bén viing.

1.1 Vai trod caa vi sinh vat cé dinh Nito ddi véi cly trong

Hién nay, str dung phan dam vo co kha ton kém ma khdng phai lGc nao viéc ting
nang suat cdy trong ciing bl lai duoc, néu ché do bon phan khong hop ly thi cy trong
chi hap thu dugc mot phan, con phan I16n mét di do qué trinh rira troi trong dat va khir
nitrat. Str dung vi sinh vat nhu mot tdc nhan sinh hoc c6 loi trong san xuat néng nghiép
la mot trong nhiig xu huéng c6 tiém nang phat trién thanh céng nghé vi sinh trén khap
thé gioi. Tir cdc két qua nghién ctu trude dy cho thdy cdc ché pham vi sinh vat c6 tac
dung nang cao hi¢u qua sir dung phan bon, giam thiéu thuc hoa hoc bao vé thuc vat va
g6p phan tich cuc vao viéc xay dung nén ndng nghiép bén viing.

Nghién ciu & Anh d& udce tinh dugce lugng phéan khoang chi hoan lai 27% lugng
dam ma cay trong lay di, con cac loai phan xanh, phan chudng chi bi lai khoang 30%.
Phan I6n leong N cung cap cho cay trong la két qua hoat dong cua nhiéu nhom vi sinh
vat. noi bat hon ca trong sé nhiing vi sinh vat ¢ dinh N cho dat Ia Azotobacter,
Azospirillum, vi khuan lam va Rhizobium. D¢ 1a co s& dé san xuat cac loai phan dam
sinh hoc nhu nitragin, azotobacterin, azogin. Nhiéu nudc trén thé giéi da san xuat & quy
mb cong nghiép hoic thu cong phan vi sinh azotobacterin, 1a dich nudi cay vi khuan ¢
dinh N. Azotobacter dugc hap phu vao than bun hoic cac loai dat giau chat hiru co da
trung hoa va bé sung thém mot it phan 1an va K. Theo tai liéu caa Brantxevits (1934)
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cho biét, xir Iy vi khuan Azotobacter cho hat giéng trudc khi gieo d& lam tang hoat lyc
cac enzym ascochinoxydaza, peroxydaza, catalaza va thé hién manh nhat trong thoi ky
sinh truong dau tién caa cdy. Bon Azotobacter cho dat dd lam ting hoat luc
polyphenoloxydaza trong cady. Nhiing loai emzym nay la chi tiéu quan trong danh gia
cudng d6 oxy hoa khtr cia cay, lién quan truc tiép dén tinh chng chiu caa cay d6i véi
nhiéu loai ndm bénh (Fusarium, Alternaria). Nghién ctiu cua Ali S. (1998), Murty M.G
(1998) khi nhiém Azospirillum vao dat trong lta cho thay chiing cé tac dung kich thich
sinh truéng, phét trién va tich lily khoang cho laa. Nghién ciu caa Tran Ngoc Son va cs
(2001) cho thay rang, khi bon phan sinh hoc cho cay dau nanh cé thé giam dugc khoang
40 kg N/ha, trong khi dé cac dac tinh néng hoc va ning sut ciia cay dau nanh khong
khac biét so véi bon phan hda hoc. Mit khac, ham lugng N va su hap thu N,P,K cta cay
dugc nang cao mot cach c6 y nghia. Hién nay, nitragin dugc san xuat dugi nhirng dang
khac nhau nhu hap phu vao than bun, vao dat hoic & dang dich thé. Tuy nhién, khé khin
hién nay l1a viéc dam bao duy tri chat lugng cia nitragin do Rhizobium 1a loai vi khuan
khdng tao bao tir nén rat d& bi chét trong qua trinh bao quan & diéu kién nhiét d6 binh
thuong.

Pbi véi Viét Nam, cac hinh thirc san Xuat hiéu qua thuong la tao glong tir cac
phong thi nghiém va chuyén tryc tiép xudng cac co s¢ san xuat dé nhan giéng trong cac
moi trudng don gian chira duong va nudc chiét dau.

Vién Khoa Hoc Ky Thuat Néng Nghiép Mién Nam d4 c6 nhitng nghién ciu, hop
tac trong va ngoai nudc va d& phan 1ap nhiéu chung vi khuan cé dinh dam hiéu qua rat
cao. Két qua nghién ciu gan day cua Vién Khoa Hoc Ky Thuat Nong Nghiép Mién Nam
cho thay khi c6 4o hat vgi ché pham Rhizobium (1 kg/ha) thi chi can bon 10 kg N/ha bo
sung cho dét cat nghéo dinh dudng cia huyén Bac Binh va huyén Tuy Phong, tinh Binh
Thuan va huyén Go Dau tinh Tay Ninh (2007-2008), ning suét lac twong duong va cao
hon khi bon 50 dén 60 kg N/ha véi uré trén ciing nén phan bén P va K. Ugc tinh néu 30-
50% dién tich trong lac trén ca nuéc dugc nhiém ché pham vi sinh thi tiét kiém duoc
7.380-11.070 tan phan uré mdi nam. Diéu nay cho thay chiing ta c6 thé tiét kiém chi phi
phan bon tir 40-70 ti dong mdi nam. Ngoai ra nhimg tac dong tich cuc cua viéc giam
lugng phan dam su dung cho cac loai dat co thanh phan co gidi nhe nay cling giup giam
thiéu tac dong xau dén moi trudong do viéc 6 nhiém ngudn nudc do nitrat.

1.2 Vai tro caa vi sinh vat phéan giai lan kho tan

Viéc sir dung phan lan héa hoc da 1am tang san luong cdy trong mot cach rd rét.
Viéc bon phan 1an hoa hoc thich hop ciing c6 y nghia trong viéc cai tao cic ving dat
chua, nhung bon phan 1an vao dong ruong co hiéu qua hay khong con phu thudc vao su
c6 mat cua cac nhém vi sinh vat ¢ kha nang phan giai hop chéat P kho tan thanh dang dé
hoa tan. Pay 1a co s¢ dé tao cac ché pham 1an sinh hoc. Theo Lé Van Tri thi viéc st
dung phan 1an sinh hoc lam tang hiéu suat chuyén hoa Ian 1én 30-40%. Theo tai liéu cia
S& Nghién ciru phan bon thude Vién Di truyén Nong nghiép Trung Qudc, loai vi khuan
Bacillus subtilis c6 kha nang phéan giai P khé tan duoc sir dung dé tao ché pham bon cho
lta, ngd lam tang nang suat 10%. Ngoai ra, phan 1an sinh hoc con c6 tac dung tt doi véi
mdi truong, 1am giau d6 mun cho dat, ting kha nang hap thu P ddi véi cay trong.

1.3 Vai tro caa vi sinh vat phéan giai cellulose



Déi vai cac ché pham vi sinh vat phan giai cellulose d& ¢6 nhiéu cong trinh nghién
ctru theo hudng sir dung cac chung co6 hoat luc manh dé phén giai rac thai lam phén bon
cho cay trong noi chung va cay lua nai riéng.

Thac s L& Hong Phl -Pai hoc Bach Khoa da chon la chung nam moc Aspergillus
niger (chung vi sinh vat c6 kha nang phan giai cellulose rat manh), nham tao ra ché
pham enzym co hoat tinh phan giai manh pectin va cellulose dé thyc hién dé tai “Ché
bién vo ca phé thanh phan hitu co”. Nguyén Lan Diing, Pham Vian Ty va cong su
(truong PHKHTN Ha Noi) ¢4 c6 nghién ctu ap dung cong nghé sinh hoc trong san xuat
phan bon vi sinh-hiru co tir nguén phé thai hitu co va tao ra ché pham vi sinh (EMUNI)
sir dung trong céng nghiép xu Iy phé thai. V& Thanh Liém da nghién ciu qui trinh bién
mun dira thanh dat sach bang cach xa chat va céc tap chat trong mun dira, dung phuong
phép hoa hoc dé tach chét chat (lignin) trong dira, dong thoi xir ly va cho ra mot goc hoa
hoc khac ¢ dang mudi dé tiéu. Sau d6 mun dira da xir Iy s& duoc say kho dem xay va
dong goi vao bao. Ong con nghién ctru dé cho ra loai dat sinh hoc ciing tir mun dura, thay
vi xtr Iy bang hda hoc, ong dung phwong phép vi sinh dé phan giai chat chat trong muyn
dira thanh dang mudi vi luong, ¢ tac dung nhu mot loai phan bon, khi tron vao dat s&
gitip dat tro nén toi x6p hon.

Nghién ctu caa Luu Hong Man va cs (1997) & Vién laa Pong bang séng Cuu
Long cho thay, sir dung dbi tuong 12 nAm méc Trichoderma sp. xir Iy rom ra sau 30-45
ngay va bon phdi tron vai phan 1an sinh hoc cho hiéu qua ddi véi nén dat sét ning, nang
suat lua (giéng IR60) ting 18,6% khi bon két hgp 50% phan v6 co va 50% phén lan sinh
hoc. Két qua ciing cho thay, kha ning chong chiu sau bénh cua cy lda ciing cao hon va
quan thé vi sinh vat dat dugc cai thién.

1.4 Vai tro cuaa vi sinh vat d6i khang

Huéng phong trir bénh sinh hoc ¢4 va dang duoc nhiéu céc nha khoa hoc trén thé
giGi nghién cau va cho ra céc ché pham sinh hoc c6 nhicu trién vong. Pay 1a mot trong
nhitng phuong phép phong chdng c6 hiéu qua kha quan. Hién nay, dé phong trir cac loai
nam gay bénh hai cay tréng, gidp cay trong phat trién tot hon, 1am cho tac nhan gay bénh
khong khang thudc, an toan véi méi truong sinh théi, phi hop véi xu huéng an toan
ndng nghiép hién nay. Tim ra cac chung vi sinh vat c6 kha nang khang nam bénh 1a bién
phép pho bién cia cong tac phong trir sinh hoc. Co ché dbi khang vai vi sinh vat gay
bénh 1a chiing vi sinh vat ¢ thé tiét ra chat khang sinh, canh tranh vé dinh dudng hozc
tan cong truc tiép 1én to nam gay bénh, hay tiét ra nhitng chét kich thich sinh truong
gilip cho cay trong ting kha nang khang bénh.

Bacillus 1a mot tic nhan sinh hoc day tiém nang trong viéc phong trir bénh hai cay
trong. Chung c6 kha niang d6i khang cac loai vi ndm gay bénh voi pho tac dong rong,
khong giy hai cho con ngudi va cay trong. Mit khac, Bacillus con tham gia vao qua
trinh chuyén héa cc chat hiru co khé phan huy thanh nhiing chét hitu co don gian cho
cay trong dé sir dung, giup cai tao dat, khéng ché va tiéu diét mot sb loai vi sinh vat gay
bénh cho cay trong boi cac chuc nang sinh hoc chuyén biét cua ching. Vi khuan
Bacillus subtilis nam trong nhdm vi khuan c6 kha ning d6i khang véi mot sb nam gay
bénh cho cdy. Trong cac vi sinh vat doi khang, vi khuan Bacillus duoc chiig minh c6
kha nang d6i khang voi nhiéu loai nam nhu: Rhizoctonia, Sclerotinia, Fusarium,
Pythium va Phytopthora va mot sé vi khuan khac nho vao kha ning sinh ra cac chét
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khéang sinh (Lé D¢ Manh va ctv, 2003; Nguyén Vin Thanh, Nguyén Thu Hoa, 2005;
Nguyén Xuan Thanh va ctv 2003, V6 Thi Thir, 1996).

Trichoderma la mot loai vi nim dugc phan lap tir dat, thuong hién dién ¢ ving
xung quanh hé théng cua ré cay. Pay la loai ndm hoai sinh ¢6 kha nang ky sinh va doi
khang trén nhiéu loai ndm bénh cay trong. Nho vay, nhiéu loai Trichoderma spp. da
dugc nghién ctru nhu 1a mot tdc nhan phong trir sinh hoc va d@ dugc thwong mai hoa
thanh thudc trir bénh sinh hoc, phan sinh hoc va chét cai tao dat (Harman & ctv, 2004).
Theo Harman (2001) cho rang, tiy theo dong niam Trichoderma, viéc sir dung trong
ndng nghiép da to ra ¢ nhiéu thuan loi nhd: Tap doan khuan lac ndm sé& phat trién nhanh
va tao thanh cong dong vi sinh vat xung quanh viing ré cay; C6 kha nang phong tri, canh
tranh hodc tiéu di¢t cac tac nhan gay bénh gidp cai thién suc khoe cua cay; Kich thich sy
phét trién cua ré nho tiét ra cac chat diéu hoa sinh truong. ‘Tinh dbi khéang véi cac nam
hai nay bang cach canh tranh dinh dudng, ky sinh voi nam hai hodc tiét khang sinh,
enzyme phan hay vach té bao ndm gay bénh cay trong; san sinh da dang cic chat chuyén
hoa thir cap dé bay hoi va khong bay hoi, mot vai chat loai nay trc ché vi sinh vat (VSV)
khac ma khong c6 su twong tac vat ly. Co ché tac dong chinh caa nAm Trichoderma la
ky sinh (Harman & Kubicek, 1998) va tiét ra cac khang sinh (Sivasithamparam &
Ghisalberti, 1998) trén cac loai nAm gay bénh. Ngoai hiéu qua tryc tiép trén céc tac nhan
gay bénh cay, nhiéu loai Trichoderma con dinh cu ¢ bé mat ré cay giup thay doi kha
ning bién dudng cua cay, nhiéu dong nim d4 kich thich sy tang truong cua cdy, gia tang
kha nang hap thu dinh dudng, cai thién ning suat ciy va gitp cdy khang duoc bénh
(Harman va ctv, 2004).

Marra va ctv. (2006), Lu va ctv. (2004) da khao sat méi twong tac 3 chiéu giira cay
trong — nam bénh — ndm ddi khang dua trén phan tich protein (proteomics) va hé thdng
gene biéu hién khac nhau ¢ cac twong tac. Két qua cho thay su hién dién cua nam doi
khang gilip cac PR - protein trong cdy c6 tuong tac 3 chleu VGi cac tac nhan gay bénh
khac, thay do6i ca vé chat va luong khi cay trong bi nam bénh tan cong. Vinale va ctv
(2008) nhan dinh hiéu qua dbi khang trén cay dat duoc la do mébi quan hé 3 chiéu nay.
Vé khia canh vi sinh, cac doc chat do nam bénh tiét ra hai cay nhu cyclophilins ciing bi
hoa giai khi c6 sy hién dién ciia nam ddi khang (Dwong Minh, 2010).

15 Mot S‘("i loai phan hiru co sinh hoc, hiru co vi sinh, ché phiam vi sinh dang sir
dung pho bien tai Viét Nam

Ché pham Xir Iy phu phé pham nong nghiép

Ché pham sinh hoc nam ddi khang Trichoderma ngoai tac dung san xuat phan bon
hitu co sinh hoc, hay str dung nhu mot loai thudc BVTV thi con ¢ tac dung dé xtr Iy o
phan chudng, phan gia stc, vo ca phé, chat thai hilu co nhu rom, ra, rac thai hitu co rat
hiéu qua. Ché pham sinh hoc BIMA (co chira Trichoderma sp.) cta Trung Tam Cong
nghé Sinh hoc TP. Ho Chi Minh, ché pham Vi-BK cua Cong ty thudc sat tring Viét
Nam dang duoc néng dan TP. H6 Chi Minh va khu vuc Pong bang Song Cuu Long,
Dong Nam B0 su dung rong réi trong viéc u phén chudng bén cho cay trong. Viée sir
dung ché pham sinh hoc nay da day nhanh toc do i hoai phan chudng tir 2 — 3 lan so voi
phuong phap thong thuong, giam thiéu 6 nhlem mdi truong do mli hdi thdi caa phan
chudng. Ngudi nong dan lai tan dung dugc ngudn phén tai chd, vira dap ng dugc nhu
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cau ung dung tang kha nang khang bénh cho cay trong do tic dung ciia ndm dbi khang
Trichoderma co chira trong trong phan.

Céc ché pham sinh hoc ctia Vién Sinh hoc nhiét d6i nhu BIO-F, ché pham sinh hoc
Chua cac vi sinh vat do nhom phén lap va tuyén chon: xa khuan Streptomyces sp., nam
mbc Trichoderma sp. va vi khuan Bacillus sp.. Nhimg vi sinh vat trén trong ché pham
sinh hoc ¢6 tac dung phan huy nhanh céc hop chét hitu co trong phan lon, ga va bod
(protein va cellulose), gay mat mui hoi. Trude do, ché pham sinh hoc BIO-F d& duoc st
dung dé san xuat thanh cong phan bon hiru co vi sinh tir bun day ao, vo ca phé va xir ly
rac thai sinh hoat.

Ché pham sinh hoc cai tao dat

Vién Cong nghé Sinh hoc (Vién Khoa hoc va Cong nghé Viét Nam) d& nghién cau
va san xuat thanh cong ché pham sinh hoc giir 4m cho dét co tén 1a Lipomycin-M. Thanh
phan chinh 1a caa Lipomycin-M la ching ndm men Lipomyces PT7.1 ¢6 kha ning tao
mang nhay trong diéu kién dat kho han, gilp giam thoat nudc, duy tri 6 am cho dat
trong diéu kién dia hinh khong c6 nudc tudi thoi gian dai, gop phan nang cao ty & song
cua cay trong, hd tro tét cho viéc phu xanh dat tréng doi troc. Ché pham sinh hoc nay
dugc xem 1a mot giai phap cai tao dat bén viing cho méi truong sinh thai.

Ché pham sinh hoc @&ng dung phong trir su bénh

VINEEM 1500 EC la san pham cua Cong ty thudc sat tring Mién Nam, dugc chiét
Xuat tir nhan hat Neem (Azadirachta indica A. Juss) c6 chtra hoat chat Azadirachtin, c6
hiéu lyc phong trir nhiéu loai sau hai trén cay trong nhu laa, rau mau, cdy cong nghiép,
cdy an trai, hoa kiéng.

Bang k§ thuat cdng nghé sinh hoc, cac nha khoa hoc Vién khoa hoc ndng nghiép
Viét Nam da nghién ciru va san xuét ra 7 loai ché pham thugc nhém thudc trir sau sinh
hoc nhu ché pham vi sinh BT (Bacciluss Thuringiensis var.) o nguon goc vi khuan, pho
diét sdu rong va hiru hiéu déi voi cac loai sau nhu sau cudn 14, sau to, siu xanh, siu
khoang, sau an tap.

Khoa N6ng nghiép va Sinh hoc tng dung (Dai hoc Can Tho) ciing d& nghién cau
va dua ra 02 che pham sinh hoc Biobac va Biosar c6 kha ndng phong trir 02 bénh thuong
gap trén lta la dom van va chay la.

Qua nhiing két qua nghién ciru vé higu qua s dung ché pham vi sinh vat ¢ Viét
Nam va nu6c ngoai cho thay, phan bon hitu co vi sinh ¢6 tac dung tét dén su sinh
truong, phat trién, nang suat cay trong, giam gia thanh, nang cao hiéu qua trong trot va
cai tao moi truong dat canh tac. Tuy nhién, theo cac chuyén gia, nghién ctu trién khai
che pham sinh hoc phuc vy néng nghiép & nudc ta con han ché do cac co sé thuc nghiém
vé cong nghé sinh hoc con nhé hep, tan méc, sb lugng it oi. Hau hét cac nghién cau méi
chi dung lai & quy mo phong thi nghiém hay san xuét thir cho cac mé hinh chir it duoc
thuong mai hoa. Ngoai ra, cac san pham hién dang luu hanh ngoai thi truong chua dam
bao vé mat do va hoat luc cua chung vi sinh do vi sinh vat 1a nhitng té bao séng can c6
diéu kién thich hop vé chat mang, ngoai canh. Bong thoi, qua trinh van chuyén, bao
quan dén tay nguoi st dung khong dam bao. Mot van dé khac khong kém phan quan
trong 1a nguoi nong dan chua dugc tap huan nén chua hiéu thau déo vé vai trd va cach
su dung phéan bon hiru co vi sinh.
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Chinh phu Viét Nam d& sém nhan thy duoc vai trd quan trong nay, vi vay tir nim
1994, Thu tuéng Chinh phu d4 ra Chi thi s6: 644/TTg ngay 5 thang 11 nam 1994 chi dao
viéc quan ly: san XUAt, kinh doanh va chat lugng phan bén vi sinh, trong do da nhan
manh: “ Dé tién t6i mot nén Nong nghiép sach, giir cho dat trong mau mé, can phai st
dung hop ly céc loai phan va thudc hoa hoc trir sdu. Duya trén ngudn tai nguyén doi dao
vé than bun, phosphorit va cac phu pham néng nghiép ¢ nuéc ta, can khuyén khich s
dung cac nguyén liéu nay lam chat nén va chat phu gia dé phat trién phan bon vi sinh,
ché pham vi sinh, ding ching thay thé dan céc loai phan hoa hoc trong nong nghiép theo
xu huéng chung caa thé gioi.”

2. Vit liéu va phwong phap nghién ciru

2.1 Ni dung 1: Phan lap va tuyén chon céc chiing vi sinh vat dé san xuat ché pham
va phan hiru co vi sinh

2.1.1 Phan lap va tuyén chon cac chiing vi sinh vat cé dinh dam, phan giai lan va
phan giai cellulose

Vat ligu:

Tur 51 méu thyc vat hoai muc, mun xo dira, b4 bun mia, dat, ¢at mun, cac phan hiu
co va cac che pham vi sinh tien hanh phan lap cac ching vi sinh vat.

Phwong phap nghién ciru:

Dinh danh so bg: md ta khuan lac, quan sat hinh thai té bao dugi kinh hién vi
(nhuom gram), cac dac tinh sinh ly hoc (kha nang di dong, vi sinh vat yem khi hoac ki
khi, catalase, oxidase, kha nang 1én men duong)

Bdnh gid chi tiét:

% Nhom vi vinh vat ¢é dinh dam ty do (Azotobacter):
- Kha nang phat trién moi trudng chon loc Ashby

- Xac dinh kha nang ¢d dinh dam cua VK Azotobacter: Dinh luong kha nang
tong hop dam bang phuong phap Kjeldahl sau khi nudi cay vi khuan trén moi
truong dich thé sau ngay.

¢ Nhom vi vinh vat phén giai lan:
- Kha ning phét trién trén moi trudng phan giai 1an Pikovskaya
- Bo vong phéan giai
- Dinh lugng kha nang phan giai lan theo 10TCN 298-97
% Nhom vi sinh vat phan giai cellulose: Phan lap vi khuan trén méi truong Moi
truong 1; (g/1), moi truong 1, (g/1), moi truong Iz (g/l), mdi truong 14 (g/1), moi
truong Huchison-Clayton (g/1), moéi truong nudc thit pepton, moi truong CMC
- Phan 1ap xa khuan phan giai cellulose trén cac moi truong: Moi truong 111, moi
truong I, moi trwong 1l (ISP-4), moi trwong 114, moi trwong lls(Gause), moi
truong llg moi treong 117 (1SP-6).



-Phan lap vi nam phan giai cellulose trén cic mdi truong: Moi truong Il
(Czapek), moi truong Iz, moi truwong I3 ( khoai tay duong), moi truong 11y,
% Xac dinh hoat tinh enzyme cellulaza bang phuong phap khuyéch tan qua thach do
duong kinh vong phén giai.
% Xac dinh dac tinh cua cac giégg vi sinh vat theo khda phan loai Bergey 1936(co
chinh stra b6 sung 1975, Nguyen Lan Diing, 1983)

2.1.2 Phan l1ap va tuyén chen céc chiing vi sinh vat c6 kha niing dbi khang véi mgt
so nam bénh

Vat ligu:

Phan lap tir sau muoi bay (67) mau dat duoc thu nhan tir cac x4 Binh Long, Phu
Long, Bu Pang, Thanh Phu tinh Binh Phude, Phi Gido tinh Binh Duong.

Phwong phap nghién ciru:

banh gia hoat tinh phan giai cellulose, tinh bot. (Lé Van Nhuong va cong su,
1998)

Dénh gid hoat tinh phan giai Gelatin. (Nguyén Lan Diing, 1983)

Panh gia so bo hoat tinh ddi khang cua vi khuan Bacillus sp., nAm Trichoderma
sp. doi voi nam gay bénh (Nguyén Than, 2004).

2.2 Noi dung 2: Panh gia va chon loc chat mang tot nhat cho san xuat ché pham vi
sinh lam nguyén li¢u hiru co dé san xuat phan hiru co vi sinh

2.2.1 Panh gia va chon loc chat mang cho ché pham vi sinh vat cé dinh dam, phan
giai lan va phén giai cellulose
Vat ligu:
Chét mang: cam gao, cam tong hop, bot bap, banh dau, ba bun mia, mun dira.
Ching VSV da duoc tuyén chon tai ngi dung 1.

Phwong phap:
Nghién cizu s@n xudt ché pham vi sinh ¢é dinh dam, phan gidi 1an
Trén nén chat mang

NT1: 100%Than bun + 5% CaCO;3+ vi lugng + VSV2

NT2: 60% Than bun + 5% CaCO; + vi lugng + phu gia + VSV2

NT3: 60%Than bun + 5% CaCO; + 20% Nguyén liéu nén +30% phu gia + vi
lugng + VSV2

Ghi chi: Nguyén liéu nén: 20% BBM+ 80% MD da qua so' ché véi CaCOs va
dolomite + vi sinh vat phan giai cellulose. Chon cong thizc tot nhat san xuat ché pham.

VSV2: nhém vi sinh vdt ¢é dinh dam, phan gidi lan.



Nghién ciru sdn xudt ché pham vi sinh phan gidi cellulose
Trén nén chat mang:

NT1: 50% cam gao +50% cam tong hop , ‘
NT2: 50% cam gao +10% cam tong hop + 20%bot bap + 20% banh dau + VS1
NT3: 40% cam tong hgp + 40% Nguyén liéu nén + 20% phu gia + VS1

Ghi cha: Nguyén liéu nén: 20%BBM~+ 80MD d4 qua so ché véi CaCO; va dolomite
+ vi sinh vgt phan giai cellulose

VS1: Nhém vi sinh phan gigi cellulose (vi khudn, xg khuan va nam
Trichoderma). Chon cdng thuc tot nhat san xuat ché pham

2.2.2 Panh gia va chon loc chat mang cho ché pham vi sinh vat c6 kha ning doi
khang véi mot so nam bénh

i. Panh gia va chon loc chit mang tot nhit cho sin xuat ché pham Bacillus, dbi
khang véi nam bénh hai tiéu

Vat ligu:
Str dung chat mang 1a ba ban mia (BBM), cam Binh Péng, than ban, bun ao nudi
thuy san
Phwong phap:
Chuan bi chat mang
- Tién hanh phdi tron 03 nghiém thic (NT) chat mang:
NT 1: 50% b& bun mia + 10% cam Binh Bong + 40% than bun
NT 2: 20% bun ao nudi thuy san + 80% than bun
NT 3: 20% bun ao nudi thuy san + 20% b& bun mia + 60% than bun

- Bb sung vao mdi nghiém thirc 5% voi, thém nude da am cho cac nghiém thuc thi
nghiém.

- Phan phdi céc chat mang vao vat chira (tGi nilon cd thé khir trang) 200 g/tdi. Khir
trung chat mang bang autoclave

Ghi chi: 2 ching VSV x 4 lan lgp lai = 8 tai/nghiém thurc.

- Xac dinh pH, am d6 kho Kiét va suc chira nude 16n nhat ¢ trong chat mang bang
cac phuong phéap thong thuong.

ii. Nghién ciru anh hwéng cia ti 1& phéi tron men giong dén mat @6 vi khuan co
trong chat mang (F2)

Vat ligu:
Str dung ching Bacillus d& phan 1ap va tuyén chon ¢ ndi dung 1

Phwong phap:



- Mat d6 vi khuan ban dau c6 trong mdi tdi chat mang (220 g) dat 10’ da thuc hién
phoi tron ti 1€ 1:10 trén nén chat mang tuyén chon

- Kiém tra mat d6 Bacillus c6 trong chit mang theo dinh ky 07, 40, 90 va 180 ngay
sau cay (NSC), trén moi truong PTA theo phuong phap Koch.

- Dénh gi4 hoat luc d6i khang cua Bacillus ¢6 trong ché pham theo phwong phap duc
3 gieng cach mep hop petri 1 cm va ¢ chinh gitta hop (cho chung nam bénh vao
gieng ¢ gitra).

iii. Panh gia va chon lgc chit mang t6t nhit cho san xuat ché pham Trichoderma

doi khang véi nam bénh hai tiéu
Vat ligu:

Str dung chat mang la phan trin, mat dira (MD), bot bap, cam gao.
Phwong phap:

Chuan bi chat mang

- Tién hanh phdi tron 04 nghiém thic (NT) chat mang:

NT 1: 20% phan trin + 60% mat dira + 10% bot bap + 10% cam gao,

NT 2: 20% ba bun mia + 60% mat dura + 10% bot bap + 10% cam gao,

NT 3: 20% than ban + 20% phan trin + 40% mat dura + 10% bot bap+ 10% cam gao

NT 4: 80% mat dira + 10% bot bap + 10% cam gao

- Thém nude du am cho céc nghiém thic thi nghiém, tron déu, dong goi, 4 1an 13p lai
cho moi nghiém thac chat mang va moi ching nam, 200 g/goi. Hap khtr trung bang
autoclave.

- Men sinh khdi duoc nudi cay trén bé mit moi truong thach sau 05 ngay chuyen
sinh khéi vao chat mang da khir tring. Mat do bao tir ndm ¢ thoi diém bat dau
nghién ciu ching Trichoderma dat 10° CFU/g, luong nuée ri duong 30 g/l khu
tring thém vao mdi nghiém thirc thir nghiém 1a 30% stc chira nudc 16n nhét
(SCNLN).

- Kiém tra mat do Trichoderma c6 trong chat mang theo dinh ky 07, 30, 90 va 180
ngay sau cay (NSC) trén moi truong thach cing nudc chiét gia theo phuong phap
Koch.

2.3 N@i dung 3: Panh gia hoat lyc ctia ché pham vi sinh vat c6 kha ning déi
khang véi nam bénh

Vat ligu:
- Hom tiéu Vinh Linh dé d4nh gia hoat lyc

- Ba (03) chung nidm giy bénh hai hd tiéu: Phytophthora spp., Fusarium spp.,
Sclerotjum spp. do Bo mon Bao vé Thuc vat Truong Pai hoc Nong Lam TP.HCM
cung cap.

Phwong phap:
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Hom tiéu Vinh Linh dugc cham soc va theo dBi trong diéu kién nha Iudi 1 tuan
trugc khi nhiém nam bénh vao dat.

Chon céac hom tiéu co do dong déu ding vao thir nghiém. Phan phdi cac hom tiéu
theo céc 10 thi nghiém dudi cac cong thuc dugc bo tri gom 4 doi ching va 9 cong thac
thir nghiém. Moi cong thie lap lai 6 1an, moi lan 3 bich, moi bich mét hom tiéu.

Pinh gia hoat luc ciia ché pham Bacillus
. Déi chitng khong nhigm nam bénh va ché pham (BC)
. Déi chitng véi nam Fusarium (BC Fu)
. Pbi chung vai nam Sclerotium (BC Scl)
. Déi chitng véi nam Phytophthora (B¢ Phy)
.B1 +Phy
. B1 + Scl
.Bl1+Fu
. B2 + Phy
.B2 + Fu

10. B2 + Scl

11. B1 + B2 + Phy

12.B1+ B2+ Fu

13. B1 + B2 +Scl
* Ghicha:  B1: Bacillus sp. HB5

B2: Bacillus sp. HB7

©O© 00 N O O & W N =

Pinh gia hoat luc ciia ché pham Trichoderma

. Déi chitng khong nhigm nam bénh va ché pham (BC)
. Déi chiing véi nam Fusariums spp. (BPc Fu)

. Déi chitng véi nam Sclerotium spp. (Bc Scl)

. Déi chitng véi nam Phytophthora spp. (Bc Phy)
. Trd + Phy

. Trd + Scl

.Trd + Fu

. Tr58 + Phy

. Tr58 + Fu

10.Tr158 + Scl

11. HHTr + Phy

©O© 00 N O O &~ W N =
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12. HHTr + Fu
13. HHTr +Scl
*Ghicha:  Tri4. : Trichoderma spp. 4
Tri58. : Trichoderma spp. 58
* Phwong phap ldy nhiém nam bénh
Sau khi theo ddi sy phat trién cua hom tiéu trong nha ludi 1 tuan. Tién hanh
nhiém nam gay bénh vao dat. Mat do6 nim bénh 10° CFU/mL, mat do ché pham ddi
khang 10° CFU/g
* Phwong phap nhiém ché pham déi khang
Sau khi nhiém nam bénh 2 ngay, tién hanh bén ché pham vi khuéan déi khang. Can
1 g ché pham ddi khadng c6 mat do vi khuan 10° CFU/g cho vao 2 16. Bdi vdi cac cong
thirc thi nghiém c6 hon hop ché pham HBS va HB7 thi c&n moi loai ché pham 1 luong
0,5 g, tron déu, phan phoi vao 2 16.
Chi tiéu theo doi: tyrlé la cay bi nhiém bénh & cac giai doan 06, 12, 30 NSXL (ngay
sau xur ly) va ty I¢ cay chet 60 NSXL.
Phuong phap tinh ty 1€ bénh (TLB %), va hiéu qua ky thuat phong trie bénh (Q %),
(Vi Triéu man, Lé Luong Té¢, 1998).
TLB %= A/B*100
Trong d6: A — S0 lugng ca 'ghé bibénh (cay, co quan bi bénh)
B- Tong so ca the diéu tra
Q % = (B]_'Bz)/B]_*;I.OO
Trong d6: B; mirc d6 bénh & 16 d6i chirng khong phong trir
B,- mtrc d6 bénh ¢ 16 phong trur

2.4 Noi dung 4: Panh gia chat hrong phan hiru co vi sinh
Vat ligu:
+ Men gibng vi sinh chling ti sir dung giéng vi khuan ¢ dinh dam ty do (VK1), ¢6
dinh dam hoi sinh (VK2), phén giai lan (VK3)
+ Giathé phan hitu co vi sinh: b4 bun mia va mun xo dira d4 qua so ché
Phwong phap:
San xuat men vi sinh

+ Budc 1: Nhan giong cap 1, cac chung vi sinh duoc nhan gidng trén moi truong
chuyén biét theo phuong phap Koch trong 5 ngay.

+ Budc 2: Nhan sinh khoi dang chim chuyen sinh khoi vi sinh vat tir méi truong
dac sang nhan sinh khoi trong méi truong long (canh trung hay moi truong chim),
lac 150vong/phat trong 5 ngay ¢ nhiét @6 phong. Sau do kiém tra mat do vi
khuan.
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+ Budc 3: Nhan sinh khéi trén méi truong x6p (chat mang cua men glong hay con
goi la moi truong ban ran), canh trang nhan sinh khéi dugc chuyén qua moi
truong xop (than bun + phu pham d3 qua so ché cua dé tai + phy gia+ vi lugng).
Sau 15 ngay kiém tra mat do vi khuan trong men giéng trén cac moi truong
chuyén biét theo tiéu chuan nganh. Tét ca cac khau nhan giéng déu trong diéu
kién vo trung.

Phéi trén men vi sinh vat va nguyén ligu hiru co dé san xuat phan hiru co vi sinh
Hai nguon nguyén liéu hiru co chinh 1a b4 bun mia va mun xo dira duoc xir ly so
bd bang CaCOs va dolomite ket hop véi nhdm vi sinh vat phan gidi cellulose trong 1
thang. Sau d6, hon hop trén dugc phoi tron véi nhodm vi sinh vat co dinh dam va phan
giai lan.
Cong thuc thi nghiém :
NT1 Nguyén liu nén  + 1% men VS2
NT2 Nguyén ligu nén  + 3% menVS2
NT3 Nguyén ligu nén +5% menVS2
*Ghi chd: Nguyén liéu nén: 20%BBM+ 80MD d& qua so ché véi CaCO3 va dolomite + vi sinh
vat phan gidi cellulose
VS2: nhém vi sinh vdt ¢é dinh dam, phan gidi lan
Cac thi nghiém déu lap lai 4 lan cho méi cong thirc, trong heong dong 1 1a 30kg
Chi tiéu theo doi:
- Phan tich thanh phan dinh dudng (Nts, P,0s, K,0, Crs), ty 1& C/N dau va két thiic xir
ly
- Theo d&i cac chi tiéu VSV (cé dinh d¢am, phan giai 1an) & giai doan dau, két thic xir ly
va giai doan bao quan.

2.5 Noi dung 5: Xay dwng quy trinh san xuat ché pham vi sinh vat va phan bon
Hitu co vi sinh

Tir cac két qua nghién ctu tot nhat tai noi dung 1, 2 va 3 va 4 xay dung céc quy
trinh san xuat ché pham vi sinh vat va phan bon Hiru co vi sinh.
< Phwong phap xir ly s6 ligu : Dung phan mém excel, xir Iy thong ké theo phuong
phap Genstat.

3.  K&ét qua va thao luan

3.1 N@i dung 1: Phan lap va tuyén chen cac chiing vi sinh vat dé san xuat ché
pham va phén hiru co vi sinh

3.1.1 Phan lap va tuyén chon cac chiing vi sinh vat cé dinh dam, phan giai lan va
phan giai cellulose

i. Vi sinh vat (VSV) c6 dinh dam
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P4 phan 1ap va nudi cdy thuan khiét duoc 5 ching Azotobacter 1a: Al, A13, Al4,

Al15 va A53.

Xdc dinh khd néng téng hop dam:

Dinh lugng kha nang tong hop dam bang phuong phap Kjeldahl sau mot tuan
nudi cay vi khuan trén moi truong dich thé .

Bang 1. Lwong dam tong sé co trong dung dich nudi cay

Chung vi khuan Al

Al3 Al4 Al5

A53

Ham luong dam
\ . 1,44
tong so (mg/1)

1,08 3,61 3.26

0.83

Chiing A14 c6 kha ning tong hop dam cao nhat (3,61mg/l). Ching A14 va A15 2
hai chung phat trlen t6t nhat trén moi truong nudi cay. Ching Al va A13; , chung Al4 va
A15 c6 kha nang tong hop dam twong duong nhau trén moi truong nudi cay.

ii. Vi sinh vat phéan giai lan

DA xé4c dinh so bd duoc 5 chung vi sinh vat ¢6 trién vong voi cac dic diém duoc
mo ta & Bang 2 (phu luc 2) va ham luong lan dugc hoa tan sau 15 ngay nudi cay duoc
xac dinh theo 10TCN 298-97 dugc trinh bay ¢ Bang 3. Qua nghién ctiu cho thay cac
chung 43, 48, 49 c06 kha nang phan giai lan cao hon cac chung 20, 21.

Bang 3. Luong 1an dé tiéu co trong dung dich nudi ciy (ppm)

Ky hiéu chang vi khuan 20 21 43 48 49
Ham luong lan dé tiéu d6i 0,45 0,48 0,47 0,46 0,42
chung (ppm)
Ham lugng lan dé tiéu thi 2,57 2,92 4,16 4,08 3,75
nghiém (ppm)
S lan tang so véi ddi chiing 5,70 6,14 8,90 8,84 8,97

iii. Vi sinh vat phéan giai cellulose

Pa xac dinh dugc 10 ching c6 hoat luc phan giai cellulose twong ddi tét bao gom:

- Vi khuan: cac chung 21 va 50

- Xakhuan: céc chung 2, 7, 25, D32, D28
- Nam: cac chung D32, 11, D27, D25 (Trichodrerma sp.), 47 (Aspergillus sp.)
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3.1.2 Phan lap va tuyén chon céc chiing vi sinh vat c6 kha niing d6i khang

Qua phan 1ap va tuyén chon so bd tir 67 miu dat, chon dugc séau (06) ching
Bacillus sp. duoc ki hi¢u: HB1; HB2; HB4; HB5; HB6; HB7; va bay (07) ching nam
Trichoderma sp. vai cac ching sé 4, 50, 53, 58, 66, Tcp va HT1 (M6 ta hinh dang khuan
lac va hinh thai té bao vi sinh vat duoc trinh bay ¢ Phu luc 3).

Tiép tuc danh gia hoat lyc sinh hoc ciia cac chung d& phan lap duoc theo cac budc
Sau:

- Budce 1: Danh gia hoat tinh phén giai cellulose, hoat tinh phén giai tinh bot, hoat
tinh phan giai protein (gelatine)

- Budc 2: Panh gia hoat lyc dbi khang caa cac chiing vi sinh voi nam Phytophthora
spp., Fusarium spp., Sclerotium spp.

) Két qua ¢ chon dugc hai (02) chung Bacillus sp.: HB5 va HB7 va hai (02) ching
nam Trichoderma sp.: T4 va Tr58.

3.2 Noi dung 2: Panh gia va chon loc chat mang tot nhat cho san xuat ché pham vi
sinh lam nguyén li¢u hiru co dé san xuat phan hiru co vi sinh

3.2.1 Panh gia va chon loc chat mang cho ché pham vi sinh vat cé dinh dam, phan
giai lan va phén giai cellulose

Pé dam bao chét lwong men giéng tot. Ngoai viéc chon lya cac chung vi sinh ¢6
hoat luc tot, c6 tinh thich nghi cao, thi viéc tim chon chat mang thich hop dé vi sinh ton
tai, phat trién va nguyén liéu dé kiém, gia thanh ré 12 mot viéc lam hét sirc quan trong.
Vi mdi ching vi sinh thich hgp trén mot moi treong khac nhau. Vi vay, ching toi tién
hanh thi nghiém kiém tra mat do vi sinh trén cac nén chat mang nhu sau:

Chon lgc chdt mang cho ché pham vi sinh ¢é dinh dgm, phan gidi 1an

Sau khi nhan giéng budc 1 va budc 2, kiém tra mat do vi sinh. Chuyén canh tring
vao cac chat mang da khtr trung theo cac cong thuc 1, 2 va 3, két qua duoc trinh bay ¢
Bang 4.

Bang 4. Mat do vi khuan trén cac nén chat mang khir tring (CFU/qg)
TT Chuang vi sinh CT1 CT2 CT3
1 CPP tudo 4.8 x10° 5,6 x 10° 1,64 x 10°
hoi sinh 3,4 x 10° 8,0 x 10° 2,82 x 10°
2 PGL  vikhuan 1,2 x10° 4,20 x10’ 1,70 x 10°

Ghi chi: nén chat mang:
CT1: 100%Than bun + 5% CaCOs3 + vi lugng + VS2
CT2: 60% Than bun + phy gia + 5%CaCO; + vi luong + VS2
CT3: 60%Than bun +20% NLN + 5%CaCO; +30% phu gia + vi lwong + VS2
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Nguyén liéu nén: 20%BBM+ 80MD da qua So' ché véi CaCO3 va dolomite + vi sinh vat phan
giai cellulose

CPP: Cé dinh dam ; PGL: phan gidi lan
Nhan xet:

Trén cac nén chat mang khéac nhau, mat do vi khuan 1a khac nhau. Mat do vi khuan
dat cao nhat trén nén chat mang 60%Than bin + 20% NLN + 5%CaCO; +30% phy gia +
vi hrong + VS2 (CT3), 10° CFU/g. Trén mén chat mang CT3 mat do vi khuan hoi sinh to
ra thich hop hon nén dat sé lwong cao nhét 2,82 x 10° CFU/g > vi khuan phan giai 1an
1,7 x 10° CFU/g > ¢4 dinh dam tu do 1,64 x 10° CFU/g. Nguyén nhan cua su khac biét
nay la do nén chat mang 3 thanh phan c¢6 mun xo dira nén c6 kha nang hap thy dugc
nhiéu canh tring hon va goéi ché pham toi xdp hon, do vay tao diéu kién thong thoang
cho vi sinh ton tai va phat trién vi cac chiing vi sinh tham gia thi nghiém déu 1a loai hao
khi.

Chon lgc chdt mang cho ché pham vi sinh vét phan gidi cellulose

Céc chung vi sinh phan giai cellulose duoc nudi ciy qua cac budc 1, 2 sau khi kiem
tra mat do , vi sinh dugc cay chuyén 1én cac moi truong xop (chat mang) khac nhau. Két
qua dugc trinh bay Bang 5.

Bang 5. Mat do vi sinh phan giai cellulose trén céc chat mang khac nhau (CFU/g)

TT Chung vi sinh CT1 CT2 CT3

1 Vi khuan H50 1,1 x10° 1,3 x 10° 4,2 x10°
Vi khuan H55 4,2 x10’

2 Xa khuan 7 1,3 x10° 45 x10° 2,8 x10°
Xa khuan 21 1,5 x10° 2,0 x10° 4,6 x10°
Xa khuan 51 2,1 x107 6,0 x 10’ 1,8 x10°

3 NAmTri 10 2,3 x10° 9,6 x10° 6,3x 10°
NAm Trill 2,1 x10° 4,3 x10° 2,5x107
Nam D25 2,5 x10° 1,1 x10° 3,6 x10’
N4am D32 2,6 x10° 3,7 x10° 4,9 x10°

Ghi cha: nén chdt mang:

CT1: 50% cam gao + 50% cam tong hop + VS1

CT2: 50% cam gao +10% cam tong hop + 20%bét bap + 20%banh dau + VS1
CT3: 40% cam tong hop+ 40% NLN + 20% phu gia + VS1

Nguyén ligu nén: 20%BBM+ 80MD d4 qua so ché véi CaCO3 va dolomite + vi sinh vt phan
giai cellulose

Nhan xet:
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Qua Bang 5, trén cac nén chat mang khac nhau sé lwgng vi sinh ton tai 1a khéac
nhau. Chit mang 1a cam cho mat do vi sinh con lai 12 it nhét chi dat 10° CFU/g. Tuy
nhién, cac chang nam t6 ra thich hop hon cac chung vi khuan va xa khuan, dic biét xa
khuan 51 to ra thich nghi nhat dat 2,1 x10" CFU/g .Tat ca cac chung vi sinh phan giai
cellulose déu thich hop hon dbi véi chat mang CT3: 40% cam tong hop+ 40% NLN +
20% phu gia va déu dat 1am ché pham phan vi sinh trén nén chat mang khir tring. Qua
kiém tra hoat lyc cua ching vi khuan H50 va H55 nhan thay, chiing H50 cho mat do vi
khuan nhiéu hon ching H55 4,2 x10°>4,2x 10", nhung chung H55 cho vong phan giai
I6n hon H50. Vi vay c6 thé chon 1 trong 2 Chung nay dé san xuat men giéng. Trong 3
chiing xa khudn 7, XK 25 va XK 51, chiung XK 51 té ra vu thé hon dat 1,8 x10° va
chiing ndm D32 4,9 x 10° CFU/g co chit.

~T6m lai, chon chat mang CT3 va cac ching vi’khuén H55, XK 51, Nam D32 lam
che pham phan vi sinh phan giai cellulose trén nén chat mang khu trung.

3.2.2 Panh gia va chon loc chat mang cho ché pham vi sinh vat c6 kha ning doi
khang

i.  Danh gia va chon loc chit mang t6t nhit cho sin xuat ché pham Bacillus d6i
khang véi nam bénh hai tiéu

Bang 6. Mat d6 Bacillus sp. trung binh trong chat mang theo thoi gian

NSC 7 40 90 180
Chung Bacillus Mat d6 VK
Sp- NT (10°CFU/qg)
NT1 2,26 2,35 2,26 1,25
Ching VK HBS NT2 0,92 1,22 0,92 0,15
NT3 1,26 1,97 1,26 0,49
NT1 9,80 3,84 2,74 1,73
Ching VK HB7 NT2 2,85 1,05 0,95 0,16
NT3 4,20 1,81 1,22 0,45
Prob. VK <0,001 <0,001 0,006 0,006

ChMm <0,001 <0,001 <0,001 <0,001
VK*ChM <0,001 <0,001 <0,001 <0,001

CV (%) 038 1,9 35 75
LSDo0s VK 0,16 0,11 0,10 0,10
ChM 0,19 0,13 0,13 0,12

VK*ChM 0,27 0,18 0,18 0,17
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* GhichG:  NT: Nghiém thirc
NT 1: 50% ba bun mia + 10% cam Binh Déng + 40% than bun
NT 2: 20% bun ao nubi thuy san + 80% than bun
NT 3: 20% bun ao nubi thiy san + 20% ba bun mia + 60% than bun
VK: vi khudn
NSC: ngay sau cay
ChM: chat mang

Nhan xet:

Két qua tinh théng ké & muc 0,05 (Bang 6) mat ¢ 02 chung Bacillus sp. c6 trong
03 nén chat mang la khac nhau va giam manh ¢ thoi diém 180 NSC. Céc thoi diém 07,
40, 90 NSC mat do vi khuén con trong cac nén chit mang khac nhau déu dat 10° CFU/g
va dat TCVN trén nén chit mang d4 khir tring. Tai thoi diém 180 NSC chi ¢6 chat mang
(NT 1) caa hai ching VK déu dat 10° CFU/g. Nén chit mang NT1 cho mat d6 vi khuan
dat cao nhat trong cac nghiém thuc o tt ca cac thoi diém kiém tra 07, 40, 90 va 180
NSC dbdng thoi c6 sy khac biét co y nghia thong ké véi cac nghiém thic chat mang 2 va
3. Nén chat mang NT 1 ¢6 mdi quan hé tuong hd c6 y nghia théng ké voi mat do vi
khuan. Chung té nén chat mang NT1 (50% b ban mia + 10% cadm Binh Dong + 40%
than ban) thich nghi nhat cho sy ton tai caa cac chung Bacillus HB5 va HB7. Pay ciing
chinh 1a cong thirc phdi tron chat mang thich hop nhat cho viéc san suat ché pham sinh
hoc Bacillus trén nén chat mang khir tring theo TCVN trong thi nghiém nay.

Nén chat mang NT 3 ¢6 s6 luong té bao vi khuan khéc biét c6 y nghia thong ké
véi nén chat mang NT2 ¢ tat ca cac thoi diém khao sat.

Hai chung HB5 va HB7 c6 6 luong té bao khac nhau c6 y nghia thong ké ¢ tat ca
cac thoi diem khao sat. So lugng te bao HB7 > HB5 c0 y nghia thong ké.

Céc to hop chat mang khéc nhau c6 moi trong tac chat ché véi 2 ching Bacillus
HBS5 va HB7. Chung déu cho so lugng VK khéc nhau c6 y nghia thong ké tai cac thoi
diéem kiém tra chat lugng che pham.

< Nghién ctu ti 1& phdi tron men giong dén mat @9 vi khuan ton tai trong chat
mang
Thanh phan, ty I¢ phdi tron chat mang, men gidng, am do va k¥ thuat khi trang 1a
nhitng yéu t6 anh huong rat nhiéu dén chat luong, gia thanh san pham, kha niang san suat
va ap dung trén dién rong. Vi vay, ching toi tién hanh phdi tron men giéng theo ty Ié
1/10 trén nén chat mang khong khtr tring. Két qua dugc trinh bay ¢ Bang 7.

Bang 7. Mat d6 Bacillus sp. trong chat mang khong khir triing theo thoi gian (F2)

Ngay sau cay

7 40 75 180
Chang VK Mat do
(10" CFU/g)
HB5 3,35 2,99 1,19 0,65
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HB7 5,07 3,83 1,80 1,13

Prob. 0,001 < 0,001 0,002 0,003
CV (%) 2,2 3,2 38 10,9
LSD g5 0,11 0,16 0,24 0,17
Nhan xet:

Trén cing mot thanh phan chat mang (50% ba bun mia + 10% cam Binh Dong +
40% than buin) 02 chang Bacillus HB5 va HB7 ¢6 sb luong té bao ton tai theo thoi gian
la khac nhau. Ching HB7 ludn c6 sé lugng té bao nhiéu hon chiung HB5 c¢6 y nghia
thong ké ¢ tat ca ca thoi diém kiém tra va chiung déu dat s6 lugng té bao trén nén chat
mang khdng khir tring theo TCVN. Két qua nay c6 y nghia rat quan trong vi chiing ta co
thé san xuat duoc phan hiru co vi sinh & ca nhiig noi khong co trang thiét bi chuyén biét
va tiét kiém luong men gidng dang ké va gop phan ha gia thanh san pham mang lai hiéu
qua kha quan cho viéc st dung phan hiru co vi sinh trén di¢n rong.

ii. Panh gia va chon lgc chiat mang tot nhat cho sian xuat ché pham Trichoderma doi
khang véi nam bénh hai cay tiéu

Bang 8. Mat do té bao nam Trichoderma sp. trong chat mang theo thoi gian

Chiing NSC 30 90 180
Trichoderma Mat do VK
sp ChMm 8
' (10°CFU/qg)
NT1 1,93 1,23 0,57
NT2 1,88 1,10 0,55
Trd
NT3 1,68 0,90 0,54
NT4 2,3 1,825 141
NT1 0,85 0,65 0,33
NT2 1,225 0,9 0,37
Tr58
NT3 1,225 0,95 0,45
NT4 1,9 15 1,12
ChM <0,001 <0,001 <0,001
Prob. Tri <0,001 <0,001 <0,001
ChM*Tri <0,001 0,002 <0,001
CV (%) 4,8 3,1 2,9
ChM 0,1639 0,1437 0,0416
LSD ¢0s :
Tri 0,1159 0,1016 0,0294
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ChM*Tri 0,2317 0,2033 0,0588

* Ghi cha:

ChM NT 1: 20% phan trin, 60% mat dira, 10% bét beip, 10% cam gao

ChM NT 2 : 20% ba bun mia, 60% mat dira, 10% bét bip, 10% cam gao

ChM NT 3 : 20% than bun, 20% phan trun, 40% mqt dura, 10% bgt bcfp, 10% cam gao
ChM NT 4 : 80% mgt dira, 10% bét bdp, 10% cam gao

Nhan xét:

Két qua tinh théng ké ¢ mirc 0,05 tai Bang 8 mat do 02 ching Trichoderma sp. ¢d
trong 04 nén chat mang nhan thay:

Céc nén chat mang khac nhau ¢6 sb lugng bao tir nAm khac nhau va ting theo thir
tu chat mang 4 > chat mang 1 > chat mang 2 > chat mang 3 v6i chung Tr4 va giira
c4c nén chat mang khac nhau c6 sy khac biét co ¥ nghia théng ké dbi voi chung
Tr4. Ching Tr58 mat do bao tir ndm ting theo thir ty chat mang 4 > chat mang 3 >
chat mang 2 > chat mang 1.

Giira hai chiing ndm tham gia thi nghiém, ching Trichoderma sé 4 (Tr4) c6 khac
biét c6 y nghia thong ké so véi chung 58 (Tr58) vé so lugng bao tur.

Giira cac ching nam tham gia thi nghiém véi cac nén chit mang c6 twong tac khac
biét y nghia thong ké.

Chung nim Tr4: nén chat mang NT4 c6 su khac biét co ¥ nghia thong ké vé sb
lrong bao tur nam so voi nghiém thuce cia chét mang 1,2 va 3. Déng thoi nén chat
mang NT1 va NT3 ciing c6 su khéac biét co ¥ nghia thong ké. Nguoc lai, sd lugng
bao tir nAm c6 trong nén chat mang 2 va 3 khong ¢ su khéc biét c6 ¥ nghia thong
ké.

Chung nam Tr58: nén chat mang NT4 c6 su khac biét c6 ¥ nghia théng ké vé sb
lrong bao tur nam so voi nghiém thuce cia chét mang 1,2 va 3. Déng thoi nén chat
mang 2 va 3 ciing c6 su khéac biét c6 y nghia thong ké so véi chat mang 1. Nguoc
lai, s6 luong bao tir ndm c6 trong nén chat mang 2 va 3 khdng co su khéc biét ¢
nghia thong ke.

So sanh tuong tac gitra timg nén chat mang khac nhau véi hai chung Tr4 va Tr58
nhan thay trén cac nén chat mang khac nhau déu c6 sy khac biét co ¥ nghia thong
ké vé s luong bao tir nAm.

Xét vé mit hidu qua kinh té trén cac nén chat mang khac nhau déu c6 chung bot
bap va cdm gao chi khac nhau vé gia thanh chat mang nhu: phan trin véi mat dira
(phan trun 1.500 dong/kg, mat dira 1.000 dong/kg). Ta nhan thdy nén chat mang 4
c6 hiéu qua kinh té nhét. Tuy nhién, & cac dia phuong khac nhau c6 cac phu pham
khac nhau déu c6 thé tan dung dé san xuat phan hiru co vi sinh.

3.3 Ngi dung 3: Panh gia hoat luc cia cac ching vi sinh vat c6 kha nang déi khang
véi nam bénh (phu luc 4)

Nhan xet:
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Két qua nhidm nam bénh va nhiém nam bénh két hop bon ché pham Bacillus sp.
d6i khang véi bénh do nim Phytophthora spp. va Fusarium spp. va Sclerotium spp.
duoc trinh bay tai Bang 9. C6 su khéc biét c6 y nghia thong ké muc 0,05 & nghiém thirc
chi nhidm nam bénh so vai vira nhiém ndm bénh vira bon ché pham Bacillus sp. di
khang. Khong c6 su khéc biét c6 ¥ nghia thong ké giita cac ché pham riéng Ié HB5 va
HB7 hay hdn hop HB5 + HB7. Hiéu qua bon ché pham Bacillus sp. d6i khang tang 71 -
88% sau 30 ngay xir ly.

Bang 9. Ty ¢ bénh trén 14 cy tiéu sau khi nhiém nam va hi¢u qua cua ché pham doi
khang Bacillus sp. sau 30 ngay nhiem bénh

Ty 12 bénh trén I4 cay tiéu sau Higu qua ciia ché pham doi
CP-Bacillus khi nhiém nam khang Bacillus sp.
(%) (%)
Ph Fu Scle Ph Fu Scle
PC-Ph 48,06 22,64 11,8
HB5 6,75 4,19 2,77 85,27 81,74 73,45
HB7 5,01 4,74 2,77 81,84 78,55 73,80
HH 5,62 3,56 3,01 88,18 84,33 71,48
(HB5+HB7) ' ' ' ' ' '
CV% 15,2 18,1 20,5
LSDy o5 5,72 2,95 2,52

Ghi cha: Phytophthora sp : Ph; Fusarium spp. : Fu; Sclerotium spp. : Scle

Bang 10. Ty I bénh trén la cay tiéu sau khi nhiém nam va hiéu qua cua ché pham doi
khang Trichoderma sp. sau 30 ngay nhiém bénh

cp- Ty |2 bénh trén I4 cay tiéu sau Hiéu qua cia ché pham dbi
Trichoderma khi nhiem nam khang Trichoderma sp.
(%) (%)
Ph Fu Scle Ph Fu Scle
PC-Ph 48,06 22,64 11,8

Tr4 4,93 4,99 4,12 89,75 78,01 61,52

Tr58 4,04 4,62 4,15 91,57 79,49 63,75
HH

(Tra+Tr58) 50,3 3,56 3,67 89,34 84,36 66,37
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CV% 17,0 15,8 25
LSDg 5 5,14 2,18 2,66

Ghi cha: Phytophthora sp : Ph; Fusarium spp. : Fu; Sclerotium spp. : Scle
Nhan xet:

Qua két qua Bang 10 khi nhiém nam bénh Phytophthora spp., Fusarium spp.,
Sclerotium spp. va ding ché pham Trichoderma Tr4., Tr58, hdn hop HH (Tr4+58) bon
cho cay tiéu ciing trong tu nhu hiéu qua cia ché pham Bacillus sp. bén cho cay tiéu
nham ngan can sy phat trién ciia nam bénh. Téc do 14 bi bénh cham lai vao ngay 18 sau
xir ly va gan nhu dirng lai ¢ 30 ngay sau xir Iy.

S6 la cay tiéu bi bénh khi nhiém ndm Phytophthora spp. nhiéu hon nhiém nam
Fusarium spp. cudi cing 1a nhiém nam Sclerotium spp.. Cac nghiém thirc ¢6 nhiém nam
bénh va bon ché pham Trichoderma sp. déu c6 sé 14 cay tiéu bi bénh it hon nghiém thuc
chi nhiém nam bénh (nghiém thire ddi ching). C6 su khac biét c6 y nghia thong ké muc
0,05 V& sb 14 cay bi bénh & nghiém thie dbi chirng nhidm nam bénh so véi cac nghiém
thirc vira nhim nam bénh vira bon ché pham ddi khang Trichoderma riéng I¢ Tr4, Tr58
va hdn hop Tr4 + 58.

Kha nang lam cho 1a cay bi bénh do nam Phytophthora spp. nhiéu hon Fusarium
spp. va Sclerotium spp.. Nguoc lai, hiéu qua bon ché pham Trichoderma sp. d6i khang
v6i ndm gay bénh Phytophthora spp. cao hon so véi bénh do nam Fusarium spp. va
Sclerotium spp..Hiéu qua bon ché pham Trichodermasp. dbi khang tang 61 - 91% sau 30
ngay xu ly.

cay ché%’@)
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G H | J K M Nnghiémthic

Biéu d6 1. Ty 1& cay chét vi bi bénh (%)
* Ghi chd

Baci: ché pham Bacillus
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A: DC D: DC Scl

B: DC Phy E: HB5 + Ph
C: DC Fu F: HB5 Fu
N: HH + Scl

Tri: ché pham Trichoderma
A: DC D: BC Scl
B: DC Phy E: Tr4 + Ph
C: DCFu F: Trd + Fu
N: HH + Scl

G: HB5 + Scl
H: HB7 + Ph
I: HB7 + Fu

G: Tr4d + Scl
H: Tr58 + Ph
I: Tr58+ Fu

J: HB7 + Scl
K: HHB + Ph
M: HHB + Fu

J: Tr58+ Scl
K: HHTr + Ph
M: HHTr + Fu
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Nhan xét:

Biéu d6 1 cho thay ty 1 cay bi nhidm bénh Phytophthora spp. chét cao hon so
v6i bénh do ndm Fusatium spp. va Sclerotium spp.. Vi cac nghiém thic nhidm nam
bénh va bon ché pham ddi khang Bacillus sp. va Trichoderma sp. 1am cho ty 1é cay chét
it hon (cay chét vi bénh tir 17 - 67% va khi c6 bon ché pham ty 1é cay chét chi con tir 0
- 11% Nhu vay, hiéu qua caa ché pham dbi khang 1a s cay chét giam di nhiéu. Hiéu
qua caa ché pham Trichoderma Tr58 ddi voi nam Phytophthora spp. hon ché pham
Bacillus HB7 (ty 1& cay chét khi nhiém Trichoderma Tr58 14 5,56% va Bacillus HB7 la
11,11%).

3.4  Noi dung 4: Panh gia chat lweng cia phan hiru co vi sinh
Bwéc 1: Nhan va kiém tra chdt liweng men VSV
Bang 11. Két qua kiém tra chat lugng men vi sinh

(cfu/ml,g)
STT  Vikhuan MBoi truong long MBOi truong xop
(sau 5ngay) (sau 15 ngay)
1 Co6 dinh dam ty do 1,68 x 10° 1,64 x 10°
2 C6 dinh dam hai sinh 1,60 x10° 1,63 x10°
3 Phan giai 1an 1,82 x 10° 1,80 x 10°

Nhan xét:

Men giong sau 15 ngay san xuét, c6 mat d vi khuan khong thay doi dang ké so
Véi canh trung va déu dat so Iuong vi sinh theo tiéu chuan vi sinh vat trén nén chat
mang c6 khir trang 10°CFU/ml-g.

Buwéc 2: Nghién cieu ty 18 phéi trgn men VSV véi chdt mang dé san xudt phan hitu co
vi sinh

CT1  Nguyén liéunén + 1% VS2

CT2 Nguyénliéunén + 3% VS2

CT3  Nguyénliéunén +5% VS2
*Ghi chd: Nguyén ligu nén: 20% BBM+ 80% MD da qua so ché véi CaCOj3 va dolomite + vi
sinh vgt phan giai cellulose

VS2: nhém vi sinh vdt ¢é dinh dam, phan gigi 1an

Nhan xét:

Két qua duoc trinh bay tai Bang 12 cho thay khi lugng men gidng ting tir 1 dén 3
va 5%, mat do vi sinh trong dong u tang. Sau ngay san xuat 1 thang, mét d6 cac chung
vi sinh giam dan theo thoi gian nhung van dat tiéu chuan phan bon trén nén chat mang
khéng khtr tring & tat ca cac cong thire ( dat 10° ¢én 10° CFU/g). Qua két qua ciing chi
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rd khi ting luong men giong tir 1% dén 5% thi mat do vi khuan gia ting mot lwong
dang ké tir 10° ¢én 10° CFU/g ( tang tir 1 triéu 1&n 100 triéu CFU/g chat mang) .

O muc 3 va 5% men gidng dam bao tét hon cho chét lugng phan khi can ton trix
trong mot thoi gian dai hon.

Am d6 1a mot trong nhiing chi tiéu quan trong c6 anh huéng dén chét lwong cua
phan hitu co vi sinh, dic biét nd anh huong dén mat do vi sinh co trong dong u. Mdi
chang loai vi sinh khac nhau c6 kha nang thich tng khéac nhau véi nhu cau am do. Pdi
vGi cac chung vi khuan khong c6 kha ning sinh bao tir thi can 4m d6 cao hon nhiing
chung c6 kha nang sinh bao tir. Trong thi nghiém nay ching t6i duy tri am d6 caa cac
cbng thirc thi nghiém trong thoi gian bao quan 1a 30% .

Bang 12. Mat d6 vi sinh cé trong phén httu co vi sinh sau 1 thang

(CFU/g)

Vi khuan CT1 CT2 CT3
15ngdy VK1 1,24 x 10° 1,24 x 10’ 2,72 x 10°
sau san VK 2 1,32 x 10° 1,32 x 107 3,69 x 10°

XUAt VK 3 1,68 x 10° 1,68 x 107 5,12 x 10°
30ngdy VK1 0,89 x 10° 1,09 x 10’ 2,12 x 10°
sau san VK 2 0,98 x 10° 1,11 x 107 3,15 x 10°

XUAt VK 3 1,05 x 10° 1,35 x 107 4,98 x 10°

Ghi chl: C6 dinh dam tir do (VK 1), ¢é dinh dam hgi sinh (VK 2), phan gidi 1an (VK 3)

Bang 13. Mot s chi tiéu hoa hoc sau thoi gian bao quan 1 thang

TT Cong thuc N% C% K,0% P,0O5s% C/N%

1 CT1 BBSX 1,83 20,9 1,49 3,97 11,42
SSX 1,68 20,5 1,42 3,86 11,04

2 CT2 BbSX 1,83 20,9 1,49 3,97 11,42
SSX 1,77 20,6 1,38 3,82 11,52

3 CT3 BDbSX 1,83 20,9 1,49 3,97 11,42
SSX 1,80 20,7 1,35 3,79 11,44

Ghi chii - BDSX = Bit dau san xuat ; SSX = Sau san xudt 1 thang

Nhan xét:

Dam tong s6 trong cac cong thirc thi nghiém giam nhe sau 1 thang san suat phan
hiru co vi sinh. Tuy nhién ¢ cc cdng thirc c6 lwong men giong tang 1én thi muc d6 dam
giam it hon do trong thanh phan chat mang cuaa men c6 mét lwong dam nho (Bang 6).

Lugng C% giam nhe sau 1 thdng, do am do trong dong u van thich hop cho qua
trinh chuyen hoa C ¢ giai doan nay. Tuy nhién mirc d6 giam C% hoi it hon ¢ cong thirc
cé thém 5% men giong mot phan do thanh phan chat mang cting c6 ham lugng C.
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Luong lan téng s6 giam dan theo ty 1&é men giéng vi sinh - CT3 (giam 0,18%
P,0s) do cac vi sinh vat phan giai 1an trong dong @ van ton tai va phat trién, nén ching
van tiép tuc qua trinh chuyén hoa 1an. Vi vay, can phai luu y chi tiéu nay khi ton trix
phan hiru co vi sinh trong thoi gian dai dé duy tri mat do vi khuan phan giai 1an va ham
lugng 1an khi can bon thém 1an cho cay trong.

Tom lai: Qua két qua kiém tra ché pham vi sinh sau 1 thang san xuat duoc trinh
bay tai Bang 5 va 6 dat c4c chi tiéu nhu: pHuso = 6,23, pHke = 5,93, am do = 30%,
mat do vi sinh vat c6 ich (10° ¢én 10° CFU/g) va céc chi tiéu N%, P,0s%, K,O % va
C% thi thich hgp dé 1am phan hiru co vi sinh. Cac céng thirc phdi tron 1-3 va 5% men
gidng vi khuan cb dinh dam va phan giai lan déu thich hop dé 1am phan hitu co vi sinh
(theo tiéu chuan phan hiru co vi sinh - QD sb 71/200/QD-BNN (ngay 2/12/2004) - ham
lwong hiru co > 15%; C >8,5%; am d6 < 30%, pHya 5-7; VSV sbng c6 ich > 1.10°
CFU/g phan bon). Trong d6, dé dam bao chat luong phan vé mat do vi sinh trong thoi
gian bao quan 3-6 thang nén chon cong thirc 6 5% men giéng vi sinh vat c6 dinh dam
va phén giai lan.

3.5 Noi dung 5: Xay dwng quy trinh san xuat ché pham vi sinh vat va phan bon
Hiru co vi sinh

T céQ két qua nghién cau tai noi dung 1,2,3,4 chling tdi xay dung quy trinh san xuét
ché pham vi sinh vat va phan bon Hiru co vi sinh (trinh bay tai Phu luc 5)

. Két luan va aé nghi
4.1 Kétluan

O thoi diém két thac dé da phan lap va thir hoat tinh, dinh danh so bd dugc 2
chang vi khuan cé dinh dam Azotobacter sp., 3 chung VSV phan giai 1an (Bacillus
sp., Candida sp., Klebsiella sp.), 5 chung VSV phan giai cellulose trong d6 (1
chang vi khuan, 2 chung xa khuan, 2 ching nam- Trichoderma sp. va Aspergillus
sp.) ¢6 hoat hyc sinh hoc tét.

San xuit phan hiru co: Nguyén liéu d qua so ché = (phan hitu co) +3 hoic 5%
men giéng (VS2) vi sinh ¢ dinh dam, phan giai 1an + phy gia + vi lugng dat tiéu
chuan 1am phan hiru vi sinh (dat tiéu chuan theo QD s6 71/200/QD-BNN (ngay
2/12/2004).

Tat ca cac chung Bacillus déu co kha ning phan giai tét cellulose, tinh bot va
protein va co hoat lrc ddi khang caa ching vaéi nAm bénh.

Nén chat mang NT1 (50% ba bun mia + 10% cam Binh Pong + 40% than bun) ¢
s6 luong té bao Bacillus cao nhat ¢ ca 02 chung HBS va HB7 va dat tiéu chuan
phan bon Viét Nam trén nén chat mang khu tring sau 06 thang san xuét (ché
pham vi sinh).

Trén nén chat mang khtr tring thi mat &6 VSV cua chang HB5 va chung HB7 ¢6
su khéc biét co y nghia thdng ké. Chung HB5 va HB7 c6 mat do té bao dat 10°
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CFU/g & ti 1& phdi tron 1:10 sau 75 ngay san xuat va sau 180 ngay san xuit 1a 10°
CFU/g, dat tiéu chuan phan bén Viét Nam trén nén chat mang khong khu tring
(phan hiru co vi sinh).

Chéat mang NT2 (20% bun ao nudi thity san + 80% than bun) cé hiéu qua kinh té
nhat d6i vai ché pham Bacillus

Ché pham Bacillus HB5 va HB7 han ché su phat trién caa nam bénh hai cay tiéu.
Trichoderma chung s6 4 va chung 58 c6 dic tinh ddi khang t6t nhat véi 3 ching
nam bénh Phytophthora spp., Fusarium spp. va Sclerotium spp.

Trén cac nén chit mang khac nhau chung Tr4 va Tr58 déu co sb luong té bao dat
tiéu chuan Viét Nam trén nén chat mang khur triing (10° CFU/g) va c6 sy khac biét
coy nghla thong k&, chung Tr4 c6 mat do té bao cao hon ching Tr58.

Nén chat mang NT 4 (80% mat dura, 10% bot bap, 10% cam gao) 6 hi€u qua kinh
té nhat va c6 so lugng t& bao nam cao nhét véi ca 2 chung nam Tr4 va Tr58.

Hoat lyc d6i _khang cua ché pham Tr4 va Tr58 trén nén chat mang NT4 sau 06
thang san xuat khong thay doi.

4.2 Peénghi

Pinh danh dén tén lodi cia cac chung Vi sinh vat c6 hoat luc sinh hoc cao cua dé
tai.

Khao sat thém mét s dac tinh sinh hoc cua cac chung vi sinh vat c6 hoat hyc sinh
hoc cao cua dé tai nham ung dung vao cong nghé san Xuat enzym.

banh gia kha nang d6i khang ctia cac ché pham nam Bacillus sp.va Trichoderma
sp. cho céc cay trong khac.

Ung dung cac ché pham cb dinh dam, phan giai 1an, phan giai cellulose xir 1y phu
phe pham trong nong nghiép lam phan bon va phan hiru co vi sinh

Pé nghi duoc cong nhan két qua nghién ciru 12 tién bo khoa hoc k¥ thuat.

Loi cam on
Xin chdn thanh cam on sw hé tro Kinh phi nghién cizu cua:
Pé tai cap co s nam 2006 — 2007: “Xu Iy phu phé pham trong Nong nghiép lam
phan bon”.
Dé tai cap Bg nam 2008 — 2011: “Nghién cizu dich hgi phat sinh tir dat va bién
phap quan ly cay trong tong hop cho cay ho tiéu (Piper nigrum L.)
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