TAP CHI KHOA HOC VA CONG NGHE - SO 32 - TRUGNG BAI HOC PHAM VAN PONG

QUY TRINH SAN XUAT PHAN HU'U CO VI SINH TRICHODERMA
TU MUN CUA THAI SAU TRONG NAM BAO NGU VA PHAN GA
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TOM TAT

Bai bdo trinh bay quy trinh san xudt phdn hitu co vi sinh chita nam Trichoderma tir
mun cwa ba thdi sau trong nam bao ngw va phdan ga tai tinh Quang Nedi. Nghién ciru da
tién hanh phéi trén mun cua ba thdi sau trong ndm bdo nguw véi phan ga theo cdc 1y 1¢
khdc nhau, c6 bé sung urea va ché pham Trichoderma, sau dé 1 1én men trong 40 ngay.
Két qua cho thdy cong thirc phoi trén 70% min cwa ba thai sau trong nam bao ngw, 30%
phadn ga va 1% urea cho mdt do Trichoderma cao nhdt (61 x 10° CFU/gdw), ddp iing
tiéu chudn vi sinh hitu hiéu. Phdan hitu co vi sinh thanh pham dwoc bdo quan tot trong
diéu kién thodang mat, duy tri mdt do Trichoderma on dinh trong 3 thang. Khi thir nghiém
trén cdy cdi ngot va ngo ri bi nhiém nam bénh viing ré, phan hitu co vi sinh thanh pham
cho hiéu qua doi khang twong dwong hodc cao hon so véi phin hitu co vi sinh thwong
mai, gép phan cdi thién sinh trwéng va nang sudt cdy trong. Két qud ndy cho thdy tiém
nang ing dung ba thai trong nam két hop phdn ga dé san xudt phan hitu co vi sinh thén

thién moi truong va hiéu qua kinh té.
Tir khéa: Doi khang nam bénh, mun cwa thai, phan hitu co vi sinh, phdan ga,

Trichoderma.
1. Mé déu

Nam bao ngu 1a mot trong 3 loai ndm an duoc trong pho bién nhét trén thé gidi [1].
O Viét Nam, nim bao ngur ciing 1a mot trong nhing loai nAm dugc trong nhiéu nhét khap
cac tinh. Riéng & Quang Ngai véi lugng san xuat uge dat gﬁn 1 triéu bich phoi mdi nim,
lwong ba thai tuong tng 1én dén hang ngan tin nhung van chua duoc sir dung hiéu qua.
Mot s6 nudc trén thé gisi sir dung ba thai mun cwa sau trong ndm dé xir 1y 6 nhidém moi
truong; trong mot sd loai nam khac; 1am thirc an trong chan nudi, nudi trong thiy san;
lam chat dot va ding 1am co chat dé trong trot hodc san xuat phan bon [2].

V6i lugng mun cua ba thai sau tréng nim bao ngu (MBNBN) hang ngan tin mdi
nam tai Quang Ngdi nhu hién nay, viéc ung dung san xudt phan hiru co vi sinh
Trichoderma tir ngudn phé pham nay s& giup giam thai 6 nhiém hitu co ra moi trudng,
dong thoi gop phan san xuat ndng nghiép tai Quang Ngai theo huéng hiru co. Mt khac,
viéc san xudt tai chd voi ngudn nguyén vat lidu sin co, d& dang thu gom quy mé 16n s&
tao ra thuan lgi trong san xuét, ha gia thanh cta phan hitu co vi sinh thanh phém. Tuy
nhién, chua c6 dé tai phan lap ngudn chung vi sinh va xay dung quy trinh san xuat phan
hitu co vi sinh Trichoderma phu hgp voi nguén co chat nay. Do do, vi¢c thuc hién dé tai
1a hét sirc can thiét va cap bach.

Mot s0 nghién ctru da khang dinh tiém nang cia viéc su dung ba thai trong nam dé
lam phan hitu co nhu c6 d9 toi x0p cao, gitp cai thién cau trac dat, giau dinh dudng, giau
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chat dam hon so v6i mun cua ban dau [3]. Lou va cs (2017) da xac dinh duoc cac thanh
phan dinh dudng da luong va vi luong trong ba thai trong ndm va phan tir ba thai trong
nam cho thay phan c6 gia tri dinh dudng cao [4]. Omokaro va Ogechi (2013) nghién ctru
phan l4p céac vi sinh vt tir bi trong ndm bao ngu va nhan thy Aspergillus, Trichoderma
va Bacillus 13 cac nhom vi sinh vt phd bién nhit trong d6 [5]. Tuy nhién, sé luong
nghién ctru san xuit phan hitu co vi sinh chita Trichoderma tir ba trong ndm con kha it.
Montanari va cs (2004) dd nhan thiy khi bd sung Trichoderma atroviride vao ba thai
trdng nam mé (Agaricus bisporus) (d3 u 3 thang dé tao thanh compost) da 1am ting kha
nang tc ché nim bénh Fusarium oxysporum trong trong dua [6]. Gan ddy, Singh va cs
(2021) da thir nghiém san xuét Trichoderma asperellum trén ba thai trdng nim bao ngu
(tir rom) phdi tron véi ba dau nanh (sau khi ép dau) cho hiéu qua rit cao [7].

Trichoderma 13 mot trong nhitng nhom vi sinh vat dugc ing dung nhiéu nhat trong
ndng nghiép [8], nho vao kha ning ky sinh va tiéu diét nhiéu loai nAm giy bénh trén cay
tré)ng. Nhiéu loai nidm gdy cac bénh trén than, 14 va dac biét 1a bénh vung ré bi
Trichoderma (tc ché nhu cac loai Sclerotinia sclerotiorum, Rhizoctonia solani, cac loai
trong chi Fusarium, Phytophthora,... [9]. Ngoai ra, cac loai Trichoderma con c6 kha
ning tiét nhiéu enzyme ngoai bao nhu chitinase, cellulase, pectinase, do d6, chiing ciing
duogc sir dung dé phan giai cac ngudn phé phu pham ndéng nghiép, cong nghiép dé lam
phén hitu co, phan vi sinh [10-13].

V6i cac dic diém trén, nghién chu san xuat phan hitu co vi sinh (HCVS)
Trichoderma tir min cua thai sau tréng ndm bao ngu tai Quang Ngii 1a mot hudng
nghién ciru nhiéu trién vong, c6 ¥ nghia thyc tién cao. Trong bai bao nay, chung t6i khao
sat mot sd cong thire phdi tron phu hop dé san xuat phan HCVS Trichoderma tir ngudn
co chit 1 ba thai nam bao ngu két hop v6i phan ga.

2. Phuwong phap nghién ciru
2.1. Phuong phap u phan HCVS

Co chat dugc chuan bi bang cach tron MBNBN (d6 4m khoang 40%) va phén ga,

urea theo cac nghiém thuc sau day:

NT1: MBNBN;

NT2: MBNBN + 30 % phan ga b6 sung ché pham;

NT3: MBNBN + 50% phan ga bo sung ché pham;

NT4: MBNBN + 30% phén ga + 1% urea bo sung ché pham;

NT5: MBNBN + 50 % phan ga +1% urea b sung ché pham.

B6 sung nudc dén d6 am ~ 60% (cam tay bop chit thdy dinh cuc, ¢6 nudc rin ra la
vira du am).

Dung MBNBN khé tron v6i ché pham Trichoderma d3 bao quan 3 thang (mat do
khoang 8,5 x 10° CFU/g theo ty 1& 1:1) thu duoc hdn hop Trichoderma (Muc dich 1a dé
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dé trai déu gidng Trichoderma vao co chat). Dung cdy gd/gach 16t mit dat va trai bat
thAm nudc, sau d6 bo co chét 1én theo timg 16p khoang 10 cm, mdi mot 16p duoc ric déu
hdn hop MBNBN va hén hop Trichoderma & trén va dao tron, tiép tuc bo thém co chat
va ric hon hop gidng Trichoderma. Mdi déng 1 c¢6 khdi lwong khoang 500 kg, duoc bd
sung 1 kg hdn hop gidng Trichoderma (twong tng 0,5 kg ché pham). Do day déng u dat
khoang 40-50 cm. Tu kin bang bat chdng mua va dé noi rAm mat, tranh 4nh nang truc
tiép. D4o tron theo chiéu tir trong ra ngoai, tir dudi 1én mdi 15 ngay.

Nhiét do déng U duoc xac dinh béng cach cdm nhiét ké & gitra déng u, Xuéng do
sau khoang 20 cm tinh tir mat déng . Nhiét do duoc xac dinh 2 ngay 1 1an trong 20 ngay
dau tién va 5 ngay/lan trong 30 ngay tiép theo.

2.2. Panh gia mat d¢ Trichoderma trong phan HCVS

Mat d¢ Trichoderma dugc xac dinh theo phuong phap dém khuén lac trén moi
truong chon loc TSM theo TCVN 13613:2022 [14]. Mat do dugc xac dinh mdi 10 ngay
trong 50 ngay dau. Sau khi phan di “chin”, tirc 12 qua trinh 1én men ngimng lai, nhiét d6
déng u duy tri 6n dinh & muc nhiét do moi truong thi dé kho tu nhién dén d6 4m khoang
30%, dong goi vao thi zip kin, dé noi thodng mat, trdnh 4nh sdng mat troi va theo doi mat
do Trichoderma theo phuong phép trén hang thang.

2.3. Phwong phap thir nghiém tic déng ctia phan HCVS Ién sinh truwéng ciia mot so
loai rau in 14 ngin ngay

Chuén bi dét trong: 14y 16p dat mat dat ruong mau tron véi cac loai phan hiru co
theo ty 1€ 20% phan hitu co va cho vao cac chdu nhua (mau den) duong kinh 20 cm.

Céc nghiém thirc phan gdm cé:

DC: B6 sung phan ga hitu co tu ¢ khong bd sung Trichoderma (30% phan ga +
MBNBN). Sau d6 gieo hat khong lay nhiém nim bénh.

GB: B6 sung phan ga hiru co tu 0 khong bd sung Trichoderma (30% phan ga +
MBNBN), gieo hat d& 1y nhiém nam bénh.

T1: B6 sung phéan hiru co Trichoderma HCMK7 (Ham luong Trichoderma 1.10°
CFU/g), gieo hat d4 1ay nhim nam bénh.

T2: Bb sung phan HCVS Trichoderma cia dé tai (Trichoderma dat 5.10" CFU/g),
gieo hat da lay nhiém nam bénh.

Hat giéng cay cai ngot (Brassica integrifolia) va ngd ri (Coriandrum sativum) (ngod
hat nho TN88): hat giéng thuong mai ctia Cong ty Trang Néng, duoc xtu 1y theo quy
trinh huéng dan ghi trén bao bi.

Dé gay bénh, nudi cdy ndm bénh trén moi trudng PGA dén khi moc day dia thach
(7 ngay) (Puong kinh dia dudng kinh 10 cm), dung nudc mudi sinh 1y v6 tring dé rira
sinh khdi va bao tir nAm bénh vao coc vo trung. Pha loang dé dugc mat do khoang 1.107
bao tir/ml d6i v6i mdi loai ndm, riéng véi Rhizoctonia thi nudi cdy va dung dao vo tring
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cao sinh khdi ndm, can va pha vao dung dich v6i mat do 1g/L dé thu duoc dung dich hon
hop cac loai ndm bénh. Trude khi gieo giéng, ngdm hat vao dung dich nAm bénh 30 phut
sau do vdt ra va gieo vao chau vai mat do 5 hat/chau cho ca 2 loai rau [15].

2.4. Phwong phap xir 1y s6 liéu théng ké

Céc s6 liéu duoc lap lai it nhat 3 1an, tinh trung binh, d6 1éch chuin va phén tich
phuong sai (ANOVA) dé xac dinh sy sai khac giita cac gia tri trung binh st dung
Tukey’s Test bang phan mém IBM SPSS 20.

3. Két qua-théo ludn
3.1. Su thay d6i ciia nhiét 9 trong qua trinh & phan HCVS

Sy bién thién nhiét d6 trong qua trinh & phan véi ché phdm Trichoderma cua dé tai
duoc thé hién & Hinh 1. Két qua cho théy nhi¢t d§ tang nhanh sau khi 0 va dat cuc dai
trong thoi gian tir 3-7 ngay sau khi 0, & mrc nhiét khoang 55-60°C. Trong d6, nghiém
thie NT5 ¢6 murc nhiét cao nhat, hai nghiém thue NT3 va NT4 ¢6 mtc dJ tdng nhiét do
tuong duong. Nghiém thirc NT1 (chi c6 MBNBN) ¢6 mitc d6 ting nhiét thap nhat, véi
dinh nhiét khoang 48°C vao ngay thit 6. Cac nghiém thirc ¢6 luong phan ga cao hodc cé
b6 sung N vo co ¢6 nén nhiét cao hon. Nhiét d6 giam manh xudng dudi 40°C sau khoang
15 ngay va giir & gan nén nhiét ctia moi truong sau khoang 20 ngay .

Sau khi 1, thong thuong khoang 2-3 ngay nhiét d6 déng i s& ting 1én khoang 50-
70°C tuy thudc co chét va cac diéu kién cu thé. Nhiét do sé duy tri & mtrc d§ nay va giam
dan, thong thudng tir 12-30 ngdy s& giam vé nén nhiét ctia moi truong [11, 16, 17]. Nhiét
d6 cao 1a két qua do hoat dong ciia cac vi sinh vat phan hily chat hitu co trong phéan bon
thanh dang don gian dé hép thu. Nhi¢t do cao cling giup tiéu diét nhiéu loai vi sinh vat
gy bénh cho cdy trong ciing nhu cho ngudi, vat nudi [17]. Ngoai ra, nhiét d6 1a tham sd
quan trong dé danh gia mic d “chin” cta phan hitu co. Yéu cau k¥ thuat cua viéc dat do
chin, tirc 12 d6 hoai muc can thiét, 1a thanh pham déng goéi khong xuat hién qua trinh ting
nhiét [18]. Do d6 qua trinh U phai kéo dai dén khi nhiét d6 ha xudng 6n dinh va duy tri &
nén nhiét cia moi trudng.
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Hinh 1. Dién bién nhiét do ciia dong v phan hitu co vi sinh
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Két qua nay twong dbi phu hop voi cac nghién ciru trude d6. Nguyén Tat Canh va
cs (2020) ghi nhan khi 0 hdn hop mun cua va phan ga, nhiét do dao dong trong khoang
50-70°C trong khoang 3-5 ngay dau va giam nhanh xudng dudi 40°C sau khoang 10 ngay
1, khoang 15-17 ngay nhiét do déng u twong duong véi nhiét d6 moi trudong. Nhom tac
gia cling ghi nhan nhirng nghiém thirc G c6 lwong phan ga cao (ti 16 C/N thip) c6 nén
nhiét cao hon so véi cac nghiém thic c6 lugng phan ga thip hon [17]. Nguyén Thi
Phuong va cs (2018) ciing nhan thiy nén nhiét khi ¢ phan hitu co vi sinh Trichoderma tir
hdn hop bun thai nha may bia-bun mia 13 khoang 55°C va hdn hop bun thai nha may ché
bién thuy san- bun mia 13 khoang 45°C, duy tri trong khoang thdi gian tir 10-40 ngay sau
khi 0. Nhu vay, cé thé théy dugc mtrc do gia tang nhi¢t d§ va thoi gian duy tri nhiét do
phu thudc nhiéu vao ban chit cua co chit sir dung. Nhitng co chit giau N thuong c6 mirc
dd nhiét cao hon. Piéu nay co thé lién quan dén muc d6 hoat dong cua cac vi sinh vat

trong déng 1.
3.2. Su thay d6i mat dd Trichoderma trong qua trinh @ phan HCVS

Két qua su bién thién mat do CFU/gdw cua Trichoderma téng s6 & cac nghiém

thirc dugc trinh bay ¢ Bang 1.

Bang 1. Bién thién mdt do Trichoderma ¢ cac nghiém thirc theo thoi gian i

Thoi gian Mét dd Trichoderma (x10° CFU/gdw)
(ngay) NT1 NT2 NT3 NT4 NT5
0 72+£08 | 7,7+04 | 7.6+0,7 | 7.4+04 | 73+08
5 6,0+05 | 60+00 | 48+08 | 49+09 | 50+0,5
10 6,6+0,5 | 6,902 | 63+0,1 | 62+03 | 62+0,2
15 96+0,7 | 84+05 | 85+0,7 | 10,7+08 | 85+0,7
20 13,9426 | 187+1,5| 16,7+2,5| 273+1,5| 153+2,1
30 23,7421 393+4,0| 273+2,1| 61,0+3,6| 30,3+3,1
40 20,0+2,0 | 36,7+4,9 | 253+2,5| 50,7+5,0| 27,0+2,0

Két qua cho thay trong thoi gian khoang 10 ngay dau tién, mat do Trichoderma
tham chi con giam nhe & tat ca cac nghiém thirc. Nguyén nhan co thé 1a do nhiét d6 dong
i cao, khong phi hop cho nim Trichoderma sinh truong. Tir ngay 10-15 mat do
Trichoderma bat dau ting cham va sau d6 tang rat nhanh trong khoang thoi gian tir 15-30
ngdy sau khi 1, sau d6 bit dau giam trong khoang 30-40 ngay sau khi 0. Nhu vay, thoi
gian ting truong cia cac chung nim Trichoderma trong thir nghiém nay c6 su léch pha
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s0 v6i thoi gian gia ting nhiét d6. C6 thé do cac chung Trichoderma phéan 1ap cua dé tai
khong thich nghi tét véi diéu kién nhiét do cao. Tuy nhién, khi nhiét 6 ha thap, ching c6
su ting trudng nhanh chéng sau d6. Két qua ciing cho thdy nghiém thirc NT4 1a nghiém
thirc ¢6 mat do Trichoderma cao nhat, dat 61,0 x 10° CFU/gdw, nghiém thtrc ddi chung
NTI1 ¢6 mét d6 Trichoderma thap nhét 1a 23,7 x 10° CFU/gdw sau 30 ngay u. Két qua
nay dat yéu cau vé phan hitu co vi sinh theo quy dinh phap luat hién hanh (t6i thiéu dat 1
x 10° CFU/g) [18, 19].

Két qua nay twong dong voi mot sé két qua nghién ctru truée d6. Nguyén Thi
Phuong va cs (2018) san xudt phan HCVS Trichoderma tir bun thai nha mdy bia, nha
may thuy san thu dugc thanh pham c6 mét d6 Trichoderma khoang 7 x 10" CFU/gdw
[20]. Pinh Hong Duyén va cs (2021) thir nghiém san xuit vién nén HCVS tir phan ga,
cho thdy trong cac ngudn co chit phdi tron v6i phan ga 14 than bun, trau hun, mun cua thi
mun cua la nguén cho mat d0 Trichoderma cao nhat, dat dén 107-10° CFU/g [16].
Nguyén Tién Diing va cs (2022) ciing khao sit cic nghiém thirc san xuat phan HCVS
Trichoderma tir hdn hop bd mia va phan chudng, két qua cho thay mat d6 Trichoderma
dat cao nhit trong thoi gian tir 30-50 ngay sau khi 0, dat khoang 6-8 x 10° CFU/gdw. Két
quéa cao nhit & cac nghiém thirc co ty 1& phan chudng cao (50-100%) [21]. Trong khi d6
Espiritu (2011) nghién ciru san xuat phan HCVS tir phan ga va xo dira, két qua thu duoc
mét d6 Trichoderma vao khoang 5 x 10* CFU/gdw [22].

3.3. Su thay déi mat d9 Trichoderma trong qua trinh bio quin phan HCVS

Sau khi phan HCVS dat d¢ hoai can thiét (nhiét d¢ giam bfmg nhiét dé nén ctua moi
truong) thi tién hanh siy kho & 35°C trong khodng 24 gio dé dat do 4m khoang 30%. Cho
phan vao ti PE kin khi (10kg/tti) va cat & noi thodng mat, tranh 4nh sdng mit troi. Mat
do Trichoderma dugc danh gia hang thang.
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Hinh 2. S bién dong cua mdt do bao twr hitu hiéu theo thoi gian bao quan phdn hitu co
vi sinh Trichoderma
Két qua dugc thé hién ¢ Hinh 2. Két qua cho thdy mat do bao tir giam nhe theo thoi
gian. Dén thang thir 3, mat d6 giam c6 sai khac c6 ¥ nghia théng ké so véi ban dau, con
56,3 x 10° CFU/gdw, so v6i ban diu 1a 67,6 x 10° CFU/gdw, nhung vin con cao hon
nhiéu 14n so véi muc do yéu cau theo TCVN 7185: 2002 (1 x 10° CFU/gdw), gidam
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khoang 10%. Két qua nay twong ty véi mot sb thi nghiém nghién ctru bao quan ché pham
va phan bon Trichoderma. Mohiddin va cs (2017) nghién ctru mét s6 diéu kién bao quan
phan vi sinh Trichoderma bang cac chat mang hitu co, thu dugc két qua sau 90 ngay voi
murc do gidm mat do Trichoderma khoang 25-50% [23].

3.4. Anh hwéng cia phan HCVS Trichoderma 1én kha ning ddi khang nim bénh
cua cay cai ngot

Két qua anh huéng cia phan HCVS 1én kha ning d6i khang ndm bénh & ciy cai
ngot (Brassica integrifolia) dugc trinh bay ¢ Hinh 3.
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Hinh 3. Tang truong cua cdy cai ngot o cac nghiém thirc khdc nhau

DC: nghiém thirc bon phdn hitu co nén va khéng gdy bénh; GB: nghiém thirc bén phdn
hitu co nén va gdy bénh; TI: nghiém thirc bén phdn hitu co nén va bé sung ché pham
thwong mai; T2: nghiém thirc bén phéan hitu co Trichoderma cua dé tai.
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Két qua cho thiy, cac ching nAm bénh di lam giam su sinh truéng va phat trién
clia cdy cai ngot, cu thé 1a chiéu cao, do dai ré va sinh khéi cua cay cai ngot sau 30 ngay
tir luc gieo hat déu nho hon dang ké so véi 16 DC (dbi chimg khong nhidm bénh). Do
diéu kién han ché vé thoi gian va co so vat chit, chiing t6i chi khao sat anh huong chung
ctia hon hop céac loai ndm bénh va chua c6 diéu kién di sdu danh gia ddc luc cua tung loai
nam bénh cu thé trén timg ddi trong cdy trong cu thé. Két qua cling cho thiy ca phan bon
HCVS Trichoderma thuong mai va bang phan HCVS tir két qua cta chung toi trong thtr
nghiém déu thé hién hiéu qua ngin ngira bénh khi két qua sinh khdi tuoi, sinh khéi kho,
chiéu dai ré & mirc twong dwong so v6i truong hop cay khong bi gay bénh. Hiéu qua cua
phan HCVS thuong mai va phan HCVS tir két qua cuia d¢ tai 1a tvong duong nhau.

3.5. Anh hwéng ciia phan HCVS Trichoderma 1én khi niing d6i khang nim bénh
ciia cay ngo ri

Két qua khang ndm gay bénh ving ré ciia phan HCVS cuia ching t6i trén cdy ngo ri

(Coriandrum sativum) dugc trinh bay ¢ Hinh 4.
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Hinh 4. Tang truong cua cdy ngo ri o cac nghiém thirc khdc nhau
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DC: nghiém thirc bn phdn hitu co nén va khong gdy bénh; GB: nghiém thirc bén phdn
hitu co nén va gdy bénh; TI1: nghiém thitc bén phdn hitu co nén va bé sung ché phim
thwong mai; T2: nghiém thitc bén phdn hitu co Trichoderma cia dé tai

Két qua cho thdy hon hop nidm bénh di gay ra cac biéu hién bénh va lam giam mirc
do tang trudng, nang suit & 16 gay bénh dang ké so véi 16 d6i chimg.

Két qua thi nghiém ciing cho thiy ca 2 loai phan HCVS thuong mai va phan HCVS
ctia dé tai déu c6 kha ning phong bénh khi déu cho két qua cac chi tiéu sinh trudng 1a
chiéu cao cay, do dai ré, khdi luong kho, khdi luong tuoi sau 30 ngay gieo hat cao hon co
¥ nghia so v6i 16 gdy bénh. Trong d6, dang luu ¥ 16 xir Iy phan HCVS cua dé tai cho két
qua tot hon mot cach c6 ¥ nghia thong ké so voi 16 xir 1y phan HCVS thuong mai va
tuong duong véi truong hop cay khong bi bénh.

Céc chi nAm Fusarium, Phythophthora, Rhizoctoina giy nhiéu bénh trén ngo ri va
cai ngot, cling nhu nhiéu loai rau mau khac [24-27]. Do d6, khi gay nhiém bénh ngo ri
v6i cac ching ndm nay da lam giam ning suét, sinh trudng cua cdy. Viéc bd sung phan
HCVS Trichoderma san xuét thir nghiém trong dé tai da giap phong bénh hiéu qua va
nang cao nang suat cho cdy trong.

4. Két luén

Két qua cta bai bao cho thay cong thirc i phan HCVS phdi hgp MBNBN véi phan
ga vai ty 18 70%:30% va bd sung 1% urea cho két qua c6 mat do bao tir Trichoderma cao
nhat, dat 6,1 x 10’ CFU/gdw, dat yéu cau vé mat do vi sinh hitu hiéu so véi tiéu chuin
ctia phan HCVS theo quy dinh hién hanh. Day 1a co s¢ quan trong dé xay dung quy trinh
u phan HCVS & quy mo phong thi nghiém. Phan HCVS cling da dugc thtr nghiém va co
hiéu qua phong ngira bénh nam hai ciy cai ngot va ciy ngo ri.
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PRODUCTION OF TRICHODERMA ENRICHED ORGANIC FERTILIZER
FROM SPENT OYSTER MUSHROOM SUBSTRATE AND CHICKEN MANURE

Nguyen Thi Tuong Vy', Truong Thi Thao', Tran Ngoc Hai'
ABSTRACT

This study presents a process for producing Trichoderma-enriched organic
microbial fertilizer using spent mushroom substrate from Pleurotus ostreatus and
chicken manure in Quang Ngai province, Vietnam. Various composting formulas
combining spent mushroom substrate with different proportions of chicken manure, urea,
and Trichoderma inoculant were tested over a 40-day fermentation period. The optimal
mixture of 70% spent mushroom substrate , 30% chicken manure, and 1% urea yielded
the highest Trichoderma spore density (61x10° CFU/gdw), meeting the required
standards for effective microbial fertilizer. The final product remained microbiologically
stable for at least three months under ambient storage conditions. When applied to leafy
vegetables such as Brassica integrifolia and Coriandrum sativum L. under pathogen
stress, the experimental organic microbial fertilizer demonstrated disease suppression
and growth promotion effects equivalent to those of commercial Trichoderma fertilizers.
These findings highlight the potential of recycling spent mushroom substrate and chicken

manure to produce cost-effective, eco-friendly biofertilizers for sustainable agriculture.

Keywords: Chicken manure, fungal pathogens antagonism, organic microbial
fertilizer, spent mushroom substrate, Trichoderma.
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