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

ANH HUONG CUA NGUON DINH DUONG VA PIEU KIEN NUOI CAY PEN
KHA NANG TANG TRUONG VA PHAT TRIEN CUA MOT SO CHUNG
TRICHODERMA PHAN LAP TU BA THAI TRONG NAM BAO NGU

Lé Thi Thinh', Nguyén Thi Tuong Vy'

TOM TAT

Bai bdo trinh bay dnh hwéng cia cde nguon dinh dwdng (carbon, nitrogen, khodng

chat) va diéu kién nudi cdy (pH, nhiét dg) dén sy ting trwdng va hinh thanh bao tir ciia
ba chung Trichoderma (NHN3, NHNS5, GP7) dwoc phan lap tw mun cwa ba thai sau
trong nam bao ngw (MBNBN). Két qua cho thdy, cdc ching phan g khdc nhau véi timg
loai carbon,; cam bcfp thich hop voi chung NHN3, hon hop cac logi tinh bot thich hop voi
ching NHNS, con cam gao la téi wu doi véi ching GP7. Sy phoi hop giita nitrogen hiru
co (peptone, cao ndm men) va vé co ((NHp) S04 ure) cho hiéu qud cao hon so véi sir
dung don 1é. Két qua ciing cho thdy nhu cau khodng cia cdc ching ndm khéng giong
nhau; hau hét khi b6 sung thém mét lwong hop Iy da lwong va vi lwong sé lam ting mdt
dé bao tir tao thanh. Néu tiép tuc ting khodng sé giam sé liwong bdo tir. Riéng véi chiing
NHNS3, cic nghiém thirc khdo sat khéng lam thay doi mat dg bao tir so véi doi chirng. pH
10i wu tir 5-6, nhiét dé tir 25-30°C la thich hop cho suw sinh truong va hinh thanh bao tu.
Bcing viéc t6i wu héa cdc yéu 16 trén, mdt dé bao tir thu dwgc cao hon rat nhiéu so véi doi
chitng va vueot tiéu chudn quy dinh hién hanh cho ché pham vi sinh hiru ich. Két qua
nghién civu la tién dé quan trong dé tién hanh san xudt thir nghiém ché pham vi sinh

Trichoderma ¢ quy mo lon hon.
Tir khéa: mun cuea thai, Trichoderma, diéu kién nuoi cd’y, ngu&n dinh duong.
1. Mé déu

Trichoderma 13 mot chi ndm thudc ho Hypocreaceae dugc g dung nhiéu nhét
trong nong nghiép [8] nhd vao kha niang ky sinh va tiéu diét nhiéu loai nim gay bénh trén
cdy trong, dic biét 1a cac loai ndm gdy bénh ving ré (nhu cac loai Sclerotinia
sclerotiorum, Rhizoctonia solani, cac loai trong chi Fusarium, Phytophthora...) [10]. Cac
co ché khang nim bénh bao gom kha ning ky sinh, tiét chit khang sinh va canh tranh
mdi trudng sdng véi cac loai nAm gay bénh [12, 14].

La cac vi sinh vét phan huy, Trichoderma c6 thé phat trién trén nhiéu ngudn co
chit carbon va nitrogen phurc tap khac nhau. Tuy nhién, nhu cau dinh dudng va diéu kién
sinh sdng ctia ndm thay ddi tuy theo loai [2, 3]. Do dé, viéc khao sat anh huong ciia cac
ngudn nguyén lidu, diéu kién nudi ciy 1én sy sinh truong va phat trién cta cac ching
nam Trichoderma trong diéu kién phong thi nghiém lam tién dé dé nghién ctru san xuat
cong nghiép ché pham Trichoderma tmg dung trong ndng nghiép 1a rat can thiét. Day
cling chinh 1a ndi dung chiing t6i trinh bay trong bai bao nay.
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2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén liéu

Chung t6i sit dung 03 chiung Trichoderma NHN3, NHN5 va GP7 lam nguén
nguyén li¢u nghién ctru [1].

2.2. Phwong phap nghién ctru
2.2.1. Phwong phap chuin bj giéng

Gidng cip 1 duoc nudi trong moi truong 1ong véi thanh phan gém: 1 g yeast
extract, 1 g peptone, 15 g glucose, 1,4 g (NH4)2SO4, 2 g KH,PO4, 0,4 g CaCly, 0,5 g
MgS0,4.7H,0, 0,001 g FeSO4.7H,0, 0,001 g MnSO4.H,0, 0,001 g ZnSO4.7H,0, nude
cat du 1 lit, pH 6.0 [4]. Mdi trudng dugc chuan bi trong cac binh nudi cdy long (50 ml
trong binh 100 ml) va nudi cay lac & 28°C trong 72 gio. Gidng sau d6 duogc ciy chuyén
theo ty 1& 10% thé tich/khdi luong (v/w) qua moi trudng ran cd thanh phan 20%
MBNBN, 20% cam bép va 60% nudc. Moi truong cép 2 dugc chuan bi 100 g trong hop
nhya 500 ml. U 5 ngay ¢ 28°C thu dugc gidng cap 2.

2.2.2. Bo tri thi nghiém xac dinh anh hwéng ciia ngudn carbon

B6 tri cac nghiém thirc méi truong thanh phan nhu sau: 22% MBNBN (sdy kho) va
60% nudc, bd sung thém cac thanh phan véi ty 18 % nhu & Bang 1. Mbi truong duoc
chuén bi trong cac hop nhua 2 lit, mdi hop chira 400 g moi truong, hap ¢ 121°C trong 45
phut. Cay giéng cip 2 vao cac hop voi ty 18 10% khdi lwong/khdi lugng (w/w) va tron
déu, 1 10 ngay & 28°C va danh gia hiéu qua ctia moi truong thong qua mat do bao tir hinh
thanh.

Bang 1. Cdc nghiém thirc khdo sdt anh hwéng ciia nguon carbon 1én mét dg bao tir hinh
thanh ciia cac chiing nam Trichoderma c6 tiém ndng

Tén nghiém thirc Cam bip Cam gao Cam mi
Co 0 0 0
C1 18 0 0
C2 0 18 0
C3 0 0 18
C4 6 6 6

2.2.3. B4 tri thi nghiém x4c dinh anh hwéng ciia ngudn nitrogen

B6 tri cac nghiém thirc méi trudng thanh phan nhu sau: 22% MBNBN (sdy kho) va
60% nudc, bd sung ngudn carbon tdi wu di khao sat & muc 2.2.2. B6 sung ngudén dam
theo cac cong thirc & Bang 2. Moi trudong thanh trung tuong ty nhu ¢ muc 2.2.2.
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Bang 2. Cdc nghiém thirc khdo sdt dnh hwdng ciia nguon nitrogen 1én mdt dé bao tir hinh

thanh cua cac chung nam Trichoderma co tiém nang

Tén nghiém Urea (NH4)>SO04 Hon hop Pepton: cao

thirc nam (1:1)

NO 0 0 0

N1 3 g/kg 0 0

N2 0 3 g/kg 0

N3 0 0 20 g/kg

N4 1,5 g/kg 1,5 g/kg 0

N5 1 g/kg 1 g/kg 7 g/kg

2.2.4. Bo tri thi nghiém xac dinh anh huéng ciia nguon khoing

B4 tri cac nghiém thirc moi trudng thanh phan nhu sau: 22% MBNBN (sdy kho) va

60% nudc, b6 sung nguon carbon, nguodn nitrogen to1 wu da khao sat & muc 2.2.2 va muc

2.2.3. B6 sung ngudn khoang theo céc cong thitc ¢ Bang 3. Moi truong thanh tring

tuong ty nhu & muc 2.2.2.

Bang 3. Cdc nghiém thirc khdo sdt dnh hwdng ciia nguon nitrogen 1én mdt dé bao tir hinh

thanh cua cac chung nam Trichoderma co tiém nang

Tén nghiém | KH,PO, | MgS0O47H,0 | CaCl,g/kg | Dung dich vi lwgng FeSO4
thire g/kg g/kg -MnSQOy4 — ZnSO4 1g/L. moi
loai (mL/kg)

KO 0 0 0 0

K1 1 0,5 0,4 1

K2 1 1 0,8 2

K3 1 1 0,8 1

K4 2 0,5 0,4 2

K5 2 1 0,8 3

2.2.5. Bo tri thi nghiém xac dinh dnh hwéng cia pH

Tir méi trudng toi wu da xac dinh duge & muc 2.2.4, chinh pH moéi trudng nudi ciy

& cac gia tri 4, 5, 6, 7. Moi trudng thanh trung twong tu nhu ¢ muc 2.2.2. Cay giéng cap 2
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vao cac hop voi ty 18 10% w/w va tron déu, u 10 ngay & 28°C va danh gia hiéu qua cia
moi truong thong qua mat do bao tir hinh thanh.

2.2.6. B tri thi nghiém x4c dinh anh hwéng cia nhiét do

Str dung cong thirc méi truong va pH tdi wu cho timg chung da dugc xac dinh qua
cac nghiém thirc trén, nudi ciy ¢ cac didu kién nhiét do 25, 30, 35, 40°C. U 10 ngay va
danh gia hi¢u qua thong qua mat dg bao tur hinh thanh.

2.2.7. Phwong phap xac dinh mat d¢ Trichoderma

Sau 7 ngay nudi ciy lay 10 g méi trudng pha lodng véi 90 ml nude cat, lic déu va
tiép tuc pha lodng bac 10 bang nudc mudi sinh 1y xudng cac do pha loang phit hop. Cay
trai trén dia moi trudng PGA (c6 thanh phan gom: 200 g khoai tay, 20 g glucose, 20 g
agar va nudc cat vira di 1 lit), & & 30°C trong 36 gid va dém s khuan lac ndm hinh
thanh.

Mat d6 bao tir = = (CFU/g)

Trong do N la s6 khuén lac dém duoc, a 1a do pha loang, V la thé tich céy (ml).
2.2.8. Phuwong phap xir Iy s6 liéu thong ké

Céc sb lidu duge lap lai it nhét 3 1an, tinh trung binh, dg 1éch chuén va phan tich
phuong sai (ANOVA) dé xac dinh sy sai khac giita cac gia tri trung binh, sir dung
Tukey’s Test bang phan mém IBM SPSS 20.

3. Két qua-thao luan

3.1. Anh huéng ciia ngudn carbon I1én ting truwéng va phat trién ciia cic chiing c6
tiém ning

Anh hudng cua cic ngudn carbon khac nhau dén sy ting trudong va phat trién ctia
cac chung NHN3, NHN5 va GP7 duoc trinh bay ¢ Hinh 1. Két qua cho thdy b sung cac
ngudn tinh bot vao ba thai mun cua lam gia ting dang ké mat do bao tir hinh thanh cta
ching NHN3. Trong d6, bd sung cam bép 18%, dat 1,83x10°, so v6i 16 ddi chung la
0,83%x10°, cho hiéu qua cao nhét so véi cac nghiém thuc bd sung cam gao, bot mi va hon
hop ca 3 loai (6% mdi loai). B6 sung cam gao hodc hon hop ca ba loai cho hiéu qua
twong dwong nhau va hiéu qua giam khi chi bd sung bot mi.

D6i v6i chung NHNS5 két qua cho thay khi bo sung tinh bot & dang hdn hop ca tinh
bot mi, cdm bip va cam gao cho hiéu qua cao hon hin bd sung riéng 1¢ timg loai. Ba
ngudn tinh bot ndy cho hiéu qua khong khac nhau dang ké ddi voi mat do bao tir hinh
thanh nhung khi phdi tron lai lam ting hidu qua dang ké. Viéc bd sung tinh bot ndi chung
lam ting luong bao tir, nguyén nhan c6 18 do ba thai mun cwa khong c6 nhiéu dinh dudng
nén viéc thém tinh bot da gia ting dang ké ngudn dinh dudng va lam ting kha ning sinh
truong clia nam.
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O truong hop cua GP7, bd sung cam gao 13 nghiém thirc gia ting mat do bao tir tdt
nhat. Hai ngudn tinh bot con lai va khi sir dung hdn hop cho két qua twong duong. Viéc
bd sung bat ky loai tinh bot nao ciing déu 1am gia ting dang ké mat do bao tir tao thanh.

Nhu vay, cac ngudn carbon c6 anh hudng khac nhau dén su hinh thanh bao tir caa
nam Trichoderma tiy theo chung. Onilude va cs (2012) nhan thiy trong s6 cic ngudn
carbon st dung trong nudi céy mé 1a glucose, manitol, tinh bdt, cam lta mi va cdm gao
thi tinh bdt va manitol cho san luong bao tir tét nhéat [9]. Trong khi d6, Nguyén Tién
Diing va cs (2022) khi khao sat anh huéng ctia mét sé ngudn carbon gdm lua, cam gao,
than bun va hdn hop cam mi-cam bép cho thy lua 1a ngudn carbon cho két qua tot nhat,
sau d6 la cam gao va hon hop cam mi, cam bép véi mat do déu dat trén 6x 10° CFU/ g[2].

5 NHN3 4- NHN5

Mat dé bao tir hinh thanh
(x10°CFU/g dw)

Mat dé bao tir hinh thanh
(x10°CFU/g dw)

CO C1 C2 C3 cC4 CoO C1 C2 C3 cC4
Nghiém thirc Nghiém thirc

4- GP7

Mat dé bao tir hinh thanh
(x10°CFU/g dw)
N
1

Co C1 C2 C3 c4
Nghiém thirc
Hinh 1. Anh huéng ciia cdc nguén carbon khéc nhau 1én sw tang trudng cia cdc ching
c6 tiém nang
3.2. Anh huéng ciia ngudn nitrogen 1én ting trwéng va phat trién caa cac chiing c6
tiém niing
Anh huéng cta ngudn nitrogen 1én mat do bao tir ctia cac ching Trichoderma c6
tiém nang duoc trinh bay ¢ Hinh 2. Ddi véi ching NHN3, két qua cho thiy b sung thém
cac ngudn nitrogen vao moi trudng nudi cay déu lam gia ting mat do bao tir hinh thanh.
Trong d6, bd sung ngudn nitrogen hiru co tir hon hop peptone va cao nam hodc phdi hop
giita v6 co va hiru co cho hiéu qua cao hon rd rét so v6i viéc chi bd sung nitrogen vo co.
Trong s6 cic nghiém thirc nitrogen vo co, amoni sulfate cho hiéu qua cao hon so véi bd
sung urea hodc hdn hop giita urea va amoni sulfate. Mit du, viéc bd sung hdn hop cao
nam men-pepton 1:1 (20 g/kg) cho hiéu qua twong duwong véi viéc phdi hop 7 g/kg hdn
hop nay véi 1 g/kg urea, 1 g/kg (NH4),SO4 nhung nghiém thirc phdi hop gitra vo co va
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hiru co c6 gia thanh ré hon.

O truong hop chung NHNS5, két qua van cho thay khi bd sung tit ca cic ngudn
nitrogen déu lam ting muc d6 tao thanh bao tir. Trong d6, viéc bd sung ngudn nitrogen
c¢6 yéu t6 hitu co 1am gia ting su tao thanh bao tir manh hon so véi truong hop chi bd
sung nitrogen vo co. Ngudn nitrogen hdn hop c6 ca urea, amoni sulfate va cao chiét nAm
men, peptone cho két qua t6t nhat.
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Hinh 2. Anh huéng ciia cdc nguon nitrogen khdc nhau lén si tang trudng ciia cac ching
cé tiém nang
O truong hop ctia GP7, viéc bd sung urea khong lam ting mirc do hinh thanh bao
tir, tat ca cac nghiém thuc bd sung nitrogen con lai déu 1am tang nhe mat do bao tir hinh
thanh & mirc 46 twong dwong nhau. Nhu vay, c6 thé dung dam amoni sulfate riéng 1é
hodc phéi hop véi urea dé thu duge mat do bao tir cao nhit. Do urea ré hon so v&i amoni
sulfate nén phdi tron 2 loai nay voi ham lugng 1,5 g/kg mdi loai s& tiét kiém chi phi hon.

Viéc bd sung cac ngudn nitrogen vao moi truong nudi cay giup gia ting dang ké
hiéu qua tao thanh bao tir & cac ching nim Trichoderma dugc khao sat. Trong d6, ngudn
nitrogen t6i wu cho NHN3 va NHNS5 déu 1a ngudn phdi hop chua 1,5 g/kg urea, 1,5 g/kg
amoni sulfate va 3,5 g/kg cao chiét nAm men, 3,5 g/kg peptone. Ddi voi ching GP7, cac
ngudn nitrogen (trir urea riéng 1¢) déu c6 tic dung nhu nhau ddi véi sy tao thanh bao tir.
Do d6, ngudn hdn hop 1,5 g/kg urea va 1,5 g/kg amoni sulfate 13 t6i vu do c¢6 gia thanh
thdp nhat. Cac ngudn nitrogen c6 anh hudng khac nhau dén cac ching khac nhau. Trong
cac ngudn nitrogen vO co, ngudn amoni thudng cho két qua t6t hon nguodn nitrate.
Onilude va cs (2012) ciing nhén thiy trong sb cac ngudn nitrogen sir dung trong nudi cy
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mé la casein, bdt dau nanh, peptone, NaNO3 va (NH4),SOy thi cac nguén casein, bt dau
nanh, peptone va (NH4),SO4 c6 hiéu qua ting trudng tot va twong duong nhau [9].

3.3. Anh hwéng ciia ngudn khosdng Ién ting truéng va phat trién cia cac chiing c6
tiém ning

Anh huéng cta ngudn khoang 16n mat do bao tir cua cac chung Trichoderma co
tiém ning duogc trinh bay ¢ Hinh 3. Két qua cho thdy dbi v6i ching NHN3 viéc thay d6i
thanh phan khoang giup 1am ting s6 lugng bao tir hinh thanh so véi ddi chimg. Trong dé
nghiém thire K3 cho két qua tét nhit, dat 11,07x10°.

15+ NHNS5
15 NHN3

-
o
1

10

[3,]
1

Mat dé bao tir hinh thanh
(x10°CFU/g dw)
Mat dé bao tir hinh thanh
(x10°CFU/g dw)

I I 1 I I
KO K1 K2 K3 K4 K5 KO K1 K2 K3 K4 K5
Nghiém thirc Nghiém thirc

10 GP7

Mat dé bao tir hinh thanh
(x10°CFU/g dw)

KO KI1 K2 KIS K4 KIS
Nghiém thic
Hinh 3. Anh huéng ciia cdc nguon khodng khdc nhau 1én sw ting trieong cia cde ching
c6 tiém nang
Déi v6i ching NHN5, mat d6 bao tir ting 1én khi bo sung ca chat khoang vi lugng
va da luong. Nghiém thirc K5 c¢6 ham luong khoang cao nhit trong Gmg voi mat do bao
tir cao nhat va thip nhat 1a nghiém thirc KO khong bd sung chat khoang.

O truong hop caa GP7, viée bo sung khoang da lwong va vi lugng ¢ murc thip nhit
(K1) 1am ting mat do bao tir so v6i dbi ching (K0). Tuy nhién tiép tuc ting ca khoang da
lwong va vi luong déu giam hiéu qua, mat do bao tir chi twong duong véi dbi chimg. O
nghiém thtrc ¢6 ham luong da luong va vi luong déu cao (K5) mat do bao tir giam thap
hon ca d6i chimg.

Két qua cho thiy nhu cau khoang cia cac ching nim khong gidng nhau. Hau hét
khi b6 sung thém mot luong hop 1y da lwong va vi luong s& 1am ting sé luong bao tir tao
thanh. Néu tiép tuc ting khoang s& giam sd luong bao tir. Riéng v6i chung NHN3 cac
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nghiém thtrc khao sat khong lam thay ddi mat do bao tir so voi dbi chimg. Nhin chung,
viéc b sung thém khoang thudng cho két qua tot hon dbi véi sy sinh trudng va tao bao
tr cia nidm. Serna-Diaz va cs (2020) dd nghién ctru nudi cay 7. hazianum trén co chat
rom ¢6 bd sung khoang, két qua thu dugc mat do bao tir dat 2,35x% 10" CFU/ gdm. Sau khi
nudi cdy, bit kin miéng binh nudi va giir trong tdi ¢ thé giit duoc 70% bao tir hitu hiéu
sau 12 thang ¢ nhiét d6 phong [11].

3.4. Anh hwéng cia pH ban diu dén sy sinh trwéng va phat trién ciia cac chiing
nim Trichoderma

Két qua anh hudng cua pH dén su sinh trudng va phat trién cua cac ching cé tiém
nang dugc trinh bay ¢ Hinh 4.

- 15+
15 NHN3 NHNS

-
o
1
-
o
1

o
1

o
1

Mat do bao tir hinh thanh
(x10°CFU/g dw)

M3t dé bao tir hinh thanh
(x10°CFU/g dw)

GP7

Mat dé bao t hinh thanh
(x10°CFU/g dw)

Hinh 4. Anh hwéng ciia pH nuéi cdy khdc nhau lén sy tang trucng ciia cdc ching cé
tiém néng

Két qua cho thdy ¢ chung NHN3, su thay di pH c6 anh huéng manh dén sy ting
truong. Gia tri pH 6 toi uu cho su ting truong cua chung NHN3. Ching NHNS5 ciing ¢
két qua tuwong tu, trong d6 pH t6i wu cho sy ting trudng cia ching vao khoang 5-6. pH
trung tinh va pH 4 lam giam mat do bao tir. Sy ting trudng cua ching GP7 it thay d6i
theo su thay doi pH. Cac nghiém thtrc pH 5, 6, 7 c6 mat do bao tir khong c6 su khac bi¢t
c6 ¥ nghia thong ké, moi trudong nudi c6 pH 4 1am giam mat d6 bao tir hinh thanh sau 10
ngay nudi ciy.

Trichoderma phat trién tot & pH trung tinh va acid nhe. Singh va cs (2014) khao sat
anh huong cua pH dén sinh khdi mot s6 chung nam Trichoderma, két qua cho thdy mirc
d6 pH t6i wu nam trong khoang tir 5,5 dén 7,5 [13]. Mamo va cs (2012) xac dinh pH tir
4,5-5.5 1a t6i wu cho sd luong bao tir hinh thanh & mot $6 chung Trichoderma, trong
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khoang pH khao sat tur 3,5 dén 7,5, trong d6 chung ATU2, ATU4 cho mat d bao tur cao
nhit ¢ pH 5,5, chung ATU1 dat cao nhat & pH 4,5 va chung ATU7 dat cao nhét ¢ pH 7,5
[7]. Jackson va cs (1991) nhan thay hai chung 7. pseudokoningii va T. viride & 20-25°C
phat trién trong dai pH tbi uu tir 4,6-6,8 [6].

3.5. Anh huéng cia nhiét dd nudi ciy dén sw sinh truwéng va phat trién cia cac
chiing nAm Trichoderma

Két qua anh huéng cua nhiét d6 dén sy sinh truéng va phat trién cta cac ching
nam Trichoderma dugc trinh bay & Hinh 5. Két qua cho thiy sy thay doi nhiét do trong
khoang 25-35°C khong anh hudng sy sinh trudng, phat trién cua chung NHN3. Nhiét 6
40°C lam giam mirc d6 tao thanh bao tir rd rét. bdi véi ching NHNS, nhiét do tdi wu dé
nudi cdy va thu nhan bao tir 1a tir 25-30°C. Nhiét do tang trén 35°C lam giam manh mat
dd bao tir tao thanh sau 10 ngay nuobi céy. Nudi céy & nhiét d6 40°C chi thu duoc mat do
5,62x10° CFU/gdw, trong khi d6, & 25°C 1a 12,55x10° CFU/gdw. So véi 2 chung NHN3
va NHNS5 thi chiung GP7 it nhay cam v&i nhiét &6 hon. Nuoi ¢ nhiét dd 40°C lam giam
nhe mat dd bao tr hinh thanh so vdi 25°C va khong khéac biét so vGi cac muc nhiét do
con lai.
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Hinh 5. Anh hwéng ciia nhiét d nudi cdy khdc nhau 1én sw tang trwdng cia cdc ching
c6 tiém nang

Nhin chung, ca 3 chung khao sat déu phat trién t6t trong khoang nhiét do tir 25-
30°C. Két qua nay twong dbi phu hop véi nhiéu nghién ctru truée d6 vé anh hudng cua
nhiét dJ 1én sy hinh thanh bao tir & Trichoderma. Rezende va cs (2020) xac dinh nhiét do
t61 uu 1a 30°C trong dai khao sat 23, 26 va 30°C ddi véi ching ndm T. asperelloides [5].
Jackson va cs (1991) nhén thdy nhiét d6 phat trién t6i wu trén chung 7. pseudokoningii
trong khoang 25-30°C va dbi v6i chung 7. viride 1a 20-25°C. Singh va cs (2014) khao sat
anh hudng cua nhiét d6 nudi cdy dén sy ting trudng sinh khdi ctia ndm Trichoderma
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trong dai nhiét d6 20, 25, 30 va 35°C trén mot ) chung nam Trichoderma, két qua cho
thiy 2 murc nhiét d6 25 va 30°C cho két qua tot nhat va tuong duwong nhau & hau hét cac
chung khao sat [13]. Mamo va cs (2012) khao sat anh huéng cua nhiét d6 nudi ciy 1én 4
chung Trichoderma, két qua cho théy mot ching dat mat d¢ bao tur cao nhét & 20°C, mot
chung & 25°C va 2 chung c6 mirc d6 phat trién tdi wu & 40°C [7].

4. Két ludn

Chung t6i d3 xac dinh duoc cac tham sb t6i wu vé ngudn carbon, nitrogen, khoang
chat, pH, nhiét do dé san xuit ché pham tir 3 chung NHN3, NHN5 va GP7 trén co s
thanh phan chinh 1a min cua thai sau trong nim két hop véi cac ngudn dinh dudng dang
cong nghiép nhu cam, urea, cac ngudn phan vo co bd sung N va khoang chat khac, phu
hop cho san Xuét cong nghiép. Két qua tdi wu d3 1am tang mat do bao tu thu dugc nhiéu
1an so véi ddi ching (tir khoang 1,3-1,5x10° 1én khoang 10x10°), cao hon nhiéu so vé6i
mirc d6 yéu ciu cia quy dinh hién hanh ddi véi ché pham vi sinh hitu ich. Két qua
nghién ctru 13 tién dé quan trong dé tién hanh san xudt thir nghiém ché pham vi sinh &
quy mo 16n hon, tién téi chuyén giao cong nghé va san xuat dai tra.
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EFFECTS OF NUTRITIONAL SOURCES AND CULTIVATION CONDITIONS
ON THE GROWTH AND DEVELOPMENT OF TRICHODERMA STRAINS
ISOLATED FROM SPENT OYSTER MUSHROOM SUBSTRATE

Le Thi Thinh', Nguyen Thi Tuong Vy'
ABSTRACT

This study evaluated the effects of nutritional sources (carbon, nitrogen, and
minerals) and cultivation conditions (pH and temperature) on the growth and
sporulation of three Trichoderma strains (NHN3, NHNS5, GP7) isolated from spent oyster
mushroom substrate. Results indicated that strain-specific responses to carbon sources:
corn bran was optimal for NHN3, a mixture of starches for NHNS, and rice bran for
GP7. A combination of organic (peptone and yeast extract) and inorganic ((NH4) 2SO0,
and urea) nitrogen sources yielded higher spore production than individual sources.
Mineral requirements differed among strains, moderate supplementation with macro-
and micronutrients enhanced sporulation, while excessive levels were inhibitory. For
NHN3, mineral addition showed negligible effect. Optimal sporulation occurred at pH 5-
6 and temperatures of 25-30°C. Under optimized conditions, spore density increased
significantly (from ~1.3-1.5x10° CFU/g to ~10x10° CFU/g), surpassing current
standards for beneficial microbial products. These findings support the development of
scalable Trichoderma-based bioformulations for agricultural use.

Keywords: spent mushroom substrate, Trichoderma, cultivation conditions,
nutrient sources.
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