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TAC PQONG CUA CAC DINH DUONG KHOANG N, P, K, Ca
VA Mg LEN SU'PHAT TRIEN VA HINH THANH
BAO TU CUA NAM TRICHODERMA

Lé Phuéc Thanh, Hiza Hoang Gia Khirong va Duong Minh?
ABSTRACT

The experiments were carried out at Department of Plant Protection, Cantho University
to study the influence of mineral nutrients on the mycelium development and the
sporulation of two Trichoderma strains T-BM2a and T-OM2a on PDA and PDB medium.
The results showed that the fungi Trichoderma spp. grew well in media supplied with
ammonium sulphate (14; 28; 56 mmol) and ammonium nitrate (14; 28; 56 mmol). Besides
of it, the sporulation of these strains is also formed and significant differences when Urea
(14 and 28 mmol) were added to PDB medium.

On the other hand, potassium phosphate (4 #mol), gypsum (1.25 mmol) and magnesium
sulphate (32 wmol) clearly influenced on the development and sporulation of
Trichoderma strains T-BM2a and T-OM2a after 7 days of treating.

Keywords: ammonium, calcium, magnesium, nitrogen, phosphorus, potassium,
Trichoderma, urea

Title: The influence of mineral nutrients N, P, K, Ca and Mg on the development and
sporulation of Trichoderma fungi

TOM TAT

Thi nghiém duoc tién hanh tai B¢ mén Bdo vé Thuc Vit, truong Dai hoc Can Tho nham
nghién civu tdc dong ciia cdc dinh dwdng khodng lén sw phat trién sinh khoi va hinh thanh
bao tir cua hai chiung Trichoderma T-BM2a va T-OM2a trén méi truong PDA va PDB.
Sinh khéi va sé lwong bao tir ciia hai ching Trichoderma déu ting khi méi truong dwoc
b6 sung ammonium sulphate (14; 28; 56 mmol) va ammonium nitrate (14; 28; 56 mmol).
Kha nang hinh thanh bao tir ciia nam ciing tang 1én va khdc biét ¢6 ¥ nghia so véi doi
chung khi trong moi truong PDB co sy hién dién cua urea (14 va 28 mmol).

Bén canh do, potassium phosphate (4 umol), calcium sulphate (1,25 mmol) va magnesium
sulphate (32 umol) ciing cé vai tro tich cuwc trong sw phdt trién va hinh thanh bdo tir ciia
hai chiing ndm Trichoderma T-BM2a va T-OM2a.

Tir khéa: ammén, calxi, dam, kali, ldn, manhé, Trichoderma, uré

1 PAT VAN PE

Véi dién tich 47.000 ha, chiém 70% dién tich cam quit ca nudc, ving trong cam
quit ciia déng bang song Ciru Long lai nam trong ving bi dnh hudng cua lii, dé bi
ngap ung 1am hé théng ré cay bi ton thuong, tao diéu kién thuan loi cho ndm giy
bénh trong dat Fusarium solani tin cong va gdy hai (Duong Minh et al., 2003).
Bén canh do, viéc st dung cac loai ndng dugc dé phong tri bénh thoi 1é la1 rat ton
kém, cho hiéu qua thip va con gy o nhiém moi truong. Do do, vi€e su dung cac
tac nhan sinh hoc, trong d6 c6 nim Trichoderma, dé phong trir cac loai nAm bénh
trong dat 1a mot chién luoc kinh té va 1au dai (Duong Minh et al., 2001).

1 B6 Mon Bao Vé Thyc Vat, Khoa Nong Nghiép & Sinh Hoc Ung Dung, Pai Hoc Can Tho
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Trong qua trinh sinh truéng, ngoai viéc s dung nhiéu ngudn dam khac nhau
(ammonium, urea, nitrate, amino acid va nitrite), cac loai nim Trichoderma spp.
con can nhiéu loai khoang nhu 14n (P) (Pham Vin Kim, 2003), kali (K), calcium
(Ca) (Bilgrami & Verma, 1978) va magnesium (Pham Van Kim, 2003) cho qua
trinh sinh trudng va phat trién cua ching. Tuy nhién, nhu cau dinh dudng ciia nam
thay doi tuy theo loai. Do d6, viéc khao sat anh hudng cia cac loai khoang N, P,
K, Ca va Mg lén su sinh truong va phat trién cua cac chung nim Trichoderma
trong diéu kién phong thi nghiém la tién dé dé nghién ciru, tao diéu kién thuan loi
gitip ting sinh khéi ndm trong moi truong nham nang hi¢éu qua su dung nam
Trichoderma trong viéc phong tri bénh hai cay trong trong diéu kién ngoai dong.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
Duogc thyc hién qua 2 thi nghiém:
2.1 Thi nghiém 1

Hai chiing nam Trichoderma T-BM2a (ting trudng nhanh, sinh bao tir chdm) va T-
OM2a (tang trudng cham, sinh bao tr nhanh)duoc chuan bj trudc trén moi trudng
PDA (Potato dextrose agar: 200 g khoai tay, 20 g dextrose, 20 g agar, 1.000 ml
nudc cat vira da) khoang 2-3 ngay. Modi khoanh khuén ty (@ = 5 mm) dugc cay
vao gitra dia petri (chtra 10 ml méi trudng) va dé ¢ diéu kién nhiét d6 23,5-29,40C,
am do tuong d6i khong khi 43-89%.

Thi nghiém dugc bd tri theo thé thirc thira s6 hoan toan ngau nhién, 5 lan lap lai,
gom hai nhan t6: Nhan t6 A 13 cac dang khoang chita N (dang (NH4)2S04,
NH4NO3 va CO(NH2)2; nong d6 28; 56 va 112 mmol), hop chat P va K
(KH2PO4, nong d6 K+ & 2; 4 va 8 pmol), Ca (CaSO4; nong d6 0,625; 1,25 va 2,5
mmol) va Mg (MgSO4; nong do 8; 16 va 32 pmol). Nhan t6 B 1a hai ching ném
Trichoderma T-BM2a (kha nang sinh bao tu thap) va T- OM2a (khuén ty phat trién
yéu). Puong kinh khuan lac dugc ghi nhan ¢ 2 ngay va s6 lugng bao tir duoc xac
dinh vao 7 ngay sau khi nudi cdy.

2.2 Thi nghiém 2

Hai ching ndm Trichoderma T-BM2a va T-OM2a duoc nudi cdy trén moi trudng
PDA khoang 7-10 ngiy dé thu thap bao tir. Ching 1 ml huyén phi bao tir ndm
Trichoderma (mat s6 2 x 107 bao tir/ml) vao binh tam giac chira 200 ml méi trudng
PDB (200 g khoai tiy, 20 g dextrose, nudc cat vira di 1.000 ml). Lic & toe do 125
vong/phiit trong 7 ngay & nhiét d6 27,9-30,90C, am d6 twong ddi khong khi 65-86%.

Thi nghiém dugc b6 tri theo thé thirc thira s6 hoan toan ngau nhién, 4 lan lap lai,
gbm hai nhan t6: Nhan t6 A 1a cac khoang chtra N (ndng d6 28; 56 va 112 mmol) &
3 dang: (NH4)2S04, NHsNO3 va CO(NH2). hoic hop chat P va K (KH2PO4, nong
d6 K* ¢ 2; 4 va 8 pmol), Ca (CaSO4; nong do 0,625; 1,25 va 2,5 mmol) va Mg
(MgSOq; nong d6 8; 16 va 32 pmol). Nhan t6 B 14 hai chung nam Trichoderma
T-BM2a va T-OM2a. S6 luong bao tir trong mdi binh tam giac thi nghiém dwogc
xac dinh bang lamme dém hong cau hiéu Malassez. Sinh khdi nAm duoc thu qua
gidy loc (Whatman # 5) va sy kho ¢ 105°C trong 8 gio.
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3 KET QUA VA THAO LUAN

3.1 Tac dong ciia N dén dwong kinh khuin lac va mat sé bao tir ciia hai chiing
nam Trichoderma T-BM2a va T-OM2a trong méi truong PDA

Khi dugc bo sung dam (N) dang (NH4)2SO4 va NH4NOs, su phat trién khuan lac

trén bé mat moi truong PDA (qua duong kinh khuan lac) cua chung

Trichoderma T-BM2a ¢ cac nghiém thirc déu khong khac biét so véi doi ching

(khong thém khoang) (Bang 1).

Bang 1: Tac dong ciia N dén dwong kinh khuin lac (cm) cia hai chiing nAm Trichoderma T-

BM2a va T-OM2a trong méi trwong PDA sau 2 ngay nudi ciy (B mon Bio V¢
Thue Vit, 2005)

Khoang (K)

Puong kinh khuan lac (cm) chiing nam Trung binh (khoang)

T-BM2a T-OM2a

Pbi chimg 8,5 ab 6,1a 73a
(NH4)2SO4 (14 mmol) 9,0a 51 bc 7,0ab
(NH4)2SO4 (28 mmol) 9,0a 4,9 bc 6,9 bc
(NH4)2SO4 (56 mmol) 89a 4,7 cd 68 ¢
NHsNOsz (14 mmol) 90a 53 b 7,2 ab
NH4NOs (28 mmol) 90a 53 b 7,1ab
NHsNOsz (56 mmol) 8,7 ab 4,7 «cd 6,7 ¢
CO(NH2)2 (14 mmol) 83 b 43 d 63 d
CO(NH2)2 (28 mmol) 63 ¢ 3,3 e 4,8 e
CO(NH2)2 (56 mmol) 14 d 2,3 1,8 f(*)
Trung binh (ching nim) 78A 4,6 B (**)

CV (%) = 6,0

Ghi chl: (*) Trong ciing mét cét, doi véi moi ching ndm, cac sé liéu mang ciing mau tw theo sau thi
khong khac biét nhau ¢ do y nghia 5% qua phép thir Duncan.
(**) So sanh phép thir Duncan trung binh chiing nam theo hang (chit in).

Bang 2: Téac dong ciia N dén mit s6 bao tir (logarit) ciia hai chiing nfilp Trichoderma T-
BM2a va T-OM2a trong méi trwong PDA sau 7 ngay nudi cay (B mon Biao V¢
Thue Vit, 2005)

Khoang (K) log mit s6 bao tir ciia ching nAam  Trung binh (khoang)

T-BM2a T-OM2a
Dbi chimng 5,25 e 744 Db 6,34 d
(NH4)2SO4 (14 mmol) 7,30 ab 748 b 7,39 a
(NH4)2SO4 (28 mmol) 716 b 756 b 7,36 a
(NH4)2S04 (56 mmol) 6,28 d 761 b 6,94 b
NHsNOsz (14 mmol) 7,48 a 748 b 7,48 a
NH4NOs (28 mmol) 7,25 ab 7,56 b 741 a
NHsNOs (56 mmol) 6,62 ¢ 6,85 6,74
CO(NH2)2 (14 mmol) 5,22 e 8,15 a 6,69 ¢
CO(NH2)2 (28 mmol) 6,70 ¢ 8,00 a 7,35 a
CO(NH2). (56 mmol) 651 cd 760 b 705 b (¥
Trung binh (chung nam) 6,58 B 7,57 A (**)

CV (%) =29 N N
Ghi chi: (*) Trong cung mét cét, doi véi moi chiing nam, cdc so liéu mang cung mau tu theo sau thi
khong khac biét nhau ¢ do y nghia 5% qua phép thir Duncan.

(**) So sanh phép thir Duncan trung binh ching nam theo hang (chit in).
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Trong khi do, viéc bé sung N cho chung ném T-OM2a lai c6 khuynh hudng lam trc
ché kha nang phat trién cua khuan lac trén bé mat méi truong PDA (Bang 1).

Déi voi kha nang tao bao tr, dam (NH4)2SO4 va NHsNO3 (ndng do 14; 28 va 56 mmol) hodc
CO(NH,)2 (ndng do 28 va 56 mmol) da c6 tac dung lam gia tang mat s bao tir (logarit s6
bao tir/dia petri) ctia ching ndm T-BM2a & 7 ngay sau khi nudi ciy (Bang 2).

Nguoc lai, chung T-OM2a lai t6 ra thich N & dang CO(NH,)2 (ndng do 14 va 28
mmol) hon trong viéc hinh thanh bao tir (Bang 2).

3.2 Tac dong cia P, K, Ca va Mg dén duwong kinh khuén lac va mat so bao tir ciia
hai chiing nam Trichoderma T-BMZ2a va T-OM2a trong méi trwong PDA

Két qua khao sét su phét trién cua chung nam T-BM2a trén bé mat méi truong PDA
cho thy cac khoang P, K, Ca va Mg khong c6 anh hudng dén toc d6 phat trién caa
khuan lac. O thoi diém 2 ngay sau khi ciy, duong kinh khuan lac caa chang nam
nay da gan dat dén muc toi da (9,0 cm) & tat ca cac nghiém thic (Bang 3).
Bang 3: Tac dong ciia P, K, Ca va Mg dén dwong kinh khuén lac (cm) ciia hai chiing nam
Trichoderma T-BM2a va T-OM2a trong mdi trwong PDA sau 2 ngiy nudi ciy
(BO mon Bao Vé Thuce Vat, 2005)

Khoéng Puwong kinh khuan lac (cm) chiing nim Trung binh
T-BM2a T-OM2a (khoang)
Pbi chimg 8,5 a 6,1a 73a
KH2PO4 (2 umol) 8,8a 6,1la 7,4 a
KH2PO4 (4 pmol) 8,8a 5,6 abc 7,2ab
KH2PO4 (8 umol) 8,2a 49 ¢ 6,6 b
CaSOs (0,625 mmol) 8,7a 6,0 a 74 a
CaSOs (1,25 mmol) 89a 5,5 abc 7,2ab
CaSOs (2,50 mmol) 8,7a 5,3 abc 7,0ab
MgSO4 (8 pmol) 8,3a 59ab 7,1ab
MgSO4 (16 pmol) 8,3a 5,4 abc 6,8 ab
MgSO4 (32 umol) 8,5a 51 bc 6,8 ab (*)
Trung binh (ching ndm) 8,6 A 5,6 B (**)
CV (%) =8,9

Ghi cha: (*) Trong cing mét ¢ét, doi véi méi ching nam, cdc sé liéu mang cing mau ti theo sau thi
khong khac bi¢t nhau o do y nghia 5% qua phép thur Duncan.
(**) So sanh phép thir Duncan trung binh chung nam theo hang (chit in).
Péi véi chung T-OM2a, sy hién dién cua cac khoang chat nay ciing khong lam
tang duong kinh khuan lac sau 2 ngay nudi cay. Ngoai ra, viéc thém khoang P, K
(nong @6 8 pumol) hoac Mg (nong dé 32 pmol) con lam cho duong kinh khuan lac
cua chung nam nay thap hon doi chitng (khéng thém khoang) (Bang 3).

Tuy nhién, khi duoc nudi cdy trén bé mat méi truong PDA thi sy phat trién cua
nam bi han ché do su gidi han vé kich thudc va dién tich bé mat cua dia petri nén
nhiing k&t qua nay chi mang tinh tham khao cho nhirng nghién ctru tiép theo.

Su hién di¢n cua cac khoang chét ¢o tac dong khac nhau 1én sy hinh thanh bao tir cia
tung ching nam. SO lugng bao tir tao thanh c6 thé tang 1én hoac khong khac biét so véi
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d6i chimg nhung nhin chung cic khoang P, K, Ca va Mg déu khong gay bat loi cho su
san sinh bao tir cua ca hai chung T-BM2a va T-OM2a trong moi truong PDA.
Bang 4: Tac dong cia P, K, Ca va Mg dén mit s6 bao tir (logarit) ciia hai chiing ném,
Trichoderma T-BM2a va T-OM2a trong moi truong PDA sau 7 ngay nudi cay
(Bo mon Bao Vé Thuc Vat, 2005)

Khoang (K) log mit so bao tir cia chiing nam Trung binh
T-BM2a T-OM2a (khoang)
Déi chung 5,25 d 7,44 a 6,34 d
KH2PO4 (2 umol) 558 ¢ 7,39 a 6,48 cd
KH2PO4 (4 umol) 551 cd 7,57 a 6,54 bcd
KH2PO4 (8 umol) 548 cd 7,65 a 6,56 bcd
CaSO4 (0,625 mmol) 562 bc 7,55a 6,59 bc
CaSOs (1,25 mmol) 6,06 a 7,64 a 6,85 a
CaSOs (2,50 mmol) 5,89 ab 7,57 a 6,73 ab
MgSO4 (8 umol) 555 ¢ 7,45a 6,50 cd
MgSO4 (16 pmol) 562 bc 7,53 a 6,58 bc
MgSO4 (32 umol) 590 ab 7,36 a 6,63 bc (*)
Trung binh (ching ndm) 5,65 B 7,52 A (*%)
CV (%) =33

Ghi chl: (*) Trong ciing mét cét, doi véi moi ching nam, cac sé liéu mang ciing mau tw theo sau thi
khong khdc biét nhau ¢ do y nghia 5% qua phép thir Duncan.
(**) So sdanh phép thir Duncan trung binh ching ndm theo hing (chit in).

Chung T-BM2a dap tng tot véi cac khoang KHoPO4 (2 pumol); CaSO4 (0,625;
1,25 va 2,50 mmol), MgSO. (8; 16 va 32 mmol) va cé sy gia tang mat so bao
tr sau 7 ngay nudi cdy nhung cac khoang nay khong anh huéng dén kha ning
san sinh bao tir ctia chung T-OM2a (khac biét khong y nghia so v&i ddi chirng)
(Bang 4).

3.3 Tac dong ciia N trén sinh khdi va mét s6 bao tir ciia hai chiing naim
Trichoderma T-BM2a va T-OM2a trong méi trweong PDB

Viéc cung cdp dam vao mdi trudng nudi cdy long dudi dang (NHz)2SOs va
NH4NO3 di c6 nhitng tac dong tich cuc 1én sy ting trudng ctia ndm. So vé6i chung
T-OM2a thi ching T-BM2a déap ung tSt hon voi khoang N trong méi trudng PDB
nhung nhin chung viéc bo sung (NH4)2S04 v NHsNO3 (¢ ca 3 nong do 14, 28 va
56 mmol) da gitip cho ca hai ching nam nay pht trién manh hon (Bang 5).

Khi dam dugc dua vao méi truong dudi dang CO(NH2)2 ndm phét trién rat cham,
lwong sinh khdi thu duoc thip. Ngoai trir nghiém thirc bd sung dam CO(NH2), ¢ ndng
d6 14 mmol, cac nghiém thirc con lai trong nhém nay déu cho hrong sinh khéi thap hon
nghiém thtrc ddi ching ciing nhu nhitng nghiém thirc con lai trong thi nghiém (Bang 5).
Dinh dudng dam cting c6 vai tro quan trong trong sy hinh thanh bao tu nam
Trichoderma. Két qua vé mat s6 bao tir trong mdi binh tam giéc thi nghiém sau 7
ngay nudi ciy da cho thay co su gia ting va khac biét giira nghiém thtc c6 bo sung
dam dang (NH4)2SO4 va NH4NO;3 (ndng do 14; 28 va 56 mmol) hoic CO(NH>):
(ndng d6 14 va 28 mmol) so véi ddi chirng (Bang 6).
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Bang 5: Tac dong ciia N trén sinh khdi kho (g/lit) cia hai chiing nam Trichoderma T-BM2a
va T-OM2a trong mdi treong PDB sau 7 ngay nudi cay

(B0 mon Bao Vé Thuc Vat, 2006)

Khoang (K) Sinh khoi khé (g/lit) ciia ching nAm  Trung binh (khoang)
T-BM2a T-OM2a

Déi ching 2,00 e 1,38 b 1,69 cd
(NH4)2SO4 (14 mmol) 2,75 cd 3,38 a 306 b
(NH4)2S04 (28 mmol) 2,88 bc 3,38 a 3,13 ab
(NH4)2SO4 (56 mmol) 2,88 hc 3,75 a 3,17 ab
NHsNOs (14 mmol) 3,38 a 325 a 331 ab
NHsNOsz (28 mmol) 3,25 ab 3,50 a 3,36 ab
NHsNOsz (56 mmol) 3,38 a 3,50 a 3,43 a
CO(NH2)2 (14 mmol) 2,25 e 050 ¢ 1,38 de
CO(NH2)2 (28 mmol) 2,33 de 050 ¢ 1,29 e
CO(NH2)2 (56 mmol) 0,50 f 050 ¢ 0,50 f(*)
Trung binh (ching ndm) 2,56 A 2,22 B (**)

CV (%) =133

Ghi cha: (*) Trong cing mét ¢ét, doi véi méi ching nam, cdc sé liéu mang cing mau ti theo sau thi
khong khac biét nhau o o y nghia 5% qua phép thir Duncan.
(**) So s&nh phép thir Duncan trung binh chiing nam theo hang (chit in).

Bang 6: Tac dong ciia N dén mit s6 bao tir (logarit) ciia hai chiing nz”'u,n Trichoderma T-
BM2a va T-OM2a trong méi trueong PDB sau 7 ngay nudi cay

(B6 moén Bao V¢ Thuc Vat, 2006)

Khoang (K) log mat s6 bao tir ciia chiing nAm Trung binh
T-BM2a T-OM2a (khoang)
Dbi ching 6,31 e 6,76 e 6,54 f
(NH4)2SO4 (14 mmol) 7,45 abc 8,52 bc 798 b
(NH4)2SO4 (28 mmol) 7,41 abc 8,84 a 8,12 a
(NH4)2S04 (56 mmol) 7,29 bcd 8,66 ab 775 ¢
NHsNOsz (14 mmol) 7,51a 839 ¢ 795 b
NHsNOsz (28 mmol) 7,45 abc 839 ¢ 7,85 bc
NHs;NOs (56 mmol) 728 cd 834 ¢ 773 ¢
CO(NHz)2 (14 mmol) 7.46 ab 717 d 731 d
CO(NH2)2 (28 mmol) 714 d 6,84 e 6,97 e
CO(NHz)2 (56 mmol) 6,02 f 6,60 f 631 g(*
Trung binh (ching ndm) 7,13B 7,78 A (**)
CV (%) =15

Ghi cha: (*) Trong cing mét ¢ét, doi véi méi ching nam, cdc sé liéu mang ciing mau ti theo sau thi
khong khac biét nhau o do y nghia 5% qua phép thur Duncan.
(**) So sanh phép thir Duncan trung binh chung nam theo hang (chit in).
Viéc bd sung CO(NH2)2 & nong do cao (56 mmol) vao méi truong nudi cdy di Gc
che su phét trien va qué trinh hinh thanh bao tir cia nam do:
~ Pam ammonium 13 ngudn dam hitu dung nhét trong nudi cdy Trichoderma
(Papavizas, 1985; Kubicek-Pranz, 1998). Mac du dam ¢ dang CO(NH2)2 ciing
thich hop cho su sinh bao tir cua nam nhung nam khong thé st dung truc ti€p
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dang dam nay ma can c6 mot qua trinh phan huy CO(NH,): thanh dam
ammonium dudi tac dung cua men urease (Pham Van Kim, 2003). Bén canh
do, do kha nang tiét urease yéu nén ¢ thoi diém 7 ngay sau khi nuéi cdy, hai
chung nidm T-BM2a va T-OM2a chua thé su dung dam urea mgt cach hi€u qua

~ pH ctia méi truong nudi cdy sau khi bd sung khoang CO(NHz)2 & cac nong do
14, 28 va 56 mmol lan luot 13 7.47; 8,11 va 8,58 d& gop phan vao viéc tc ché
sy phat trién va sinh bao tir cta hai chung ndm T-BM2a va T-OM2a vi theo
Domsch va Gams (1980), Papavizas (1985) thi nAm Trichoderma phat trién t6t
trong mai trudng co tinh acid nhe va s& bi trc ché manh trong méi trudng trung
tinh hogc kiém.

Nhu vy, trong ba dang dam dugc bd sung vao méi trudng PDB thi (NHz)2SO4 & nong
do 28 mmol t6 ra ¢6 hi€u qua nhét trong viéc kich thich sy phat trién va san sinh bao tir
cta ca hai chung nim Trichoderma T-BM2a va T-OM2a. Két qua nay ciing pht hop
v6i nhitng nghién ctru trude d6 cua Papavizas (1985), Kubicek-Pranz (1998), Jayaraj va
Ramabadran (1998), Celar (2003) vé dinh dudng dam ctia nAm Trichoderma.

3.4 Tac dong cua P, K, Ca va Mg dén sinh khdi kho va mit so bao tir ciia hai
ching nam Trichoderma T-BM2a va T-OM2a trong moi trweong PDB

Hai chung Trichoderma T-BM2a va T-OM2a thé hién sy dap Gng khac nhau véi
cac dinh dudng khoang P, K, Ca va Mg khi dugc nudi cay trong méi truong PDB.
O nghiém thac d6i chimg, sinh khdi ctia chung Trichoderma T-OM2a (1,13
g/lit) thap hon so véi sinh khdi ciia chung Trichoderma T-BM2a (1,63 g/lit) nhung
& cac nghiém thirc ¢6 bd sung khoang, sinh khéi cia ching T-OM2a lai cao hon
hodc tuong twong véi sinh khdi chung T-BM2a trong cling diéu kién. Két qua nay
cho thay chung Trichoderma T-OM2a nhay cam véi cic khoang P, K, Ca va
Mg hon ching T-BM2a khi duoc nudi cdy trong méi truong 1ong PDB (Bang 7).

Viéc bd sung KH2PO4 vao méi trudng nudi cdy di lam ting sinh khdi cta ching
Trichoderma T-OM2a ciing nhu s6 lwong bao tir tao thanh cia ca hai chung nim
T-BM2a va T-OM2a (dic biét & ndng do 4 pmol). So véi lic duoc bd sung vio
moi truong PDA thi trong mdi trudng PDB, bén canh chiic ning cung cép céc ion
phosphate va potassium hiru dung cho nim, khoang P, K d3 phat huy tt hon vai
tro chat dém, 1am giam anh huéng cua viéc thay d6i pH moi trudong do sy phat
trién va trao doi chat cia nAm gdy ra nén da c6 nhiing tdc dong tich cyc hon Ién sy
sinh truong ciia nam (Bilgrami va Verma,1978).

Két qua thi nghiém ciing cho thiy c6 sy khéc biét thong ké vé sinh khdi & muc y
nghia 5% gitta cac nghiém thic ¢ b sung calcium (dang CaSOs) va magnesium
(dang MgS04) so véi nghiém thac ddi chitng (Bang 7). O cac ndng d6 thi nghiém,
ca hai loai dinh dudng khoang nay déu gidp hai chung nAm Trichoderma T-BM?2a
va T-OM2a sinh nhiéu bao tir (ngoai trir CaSO4 nong d6 0,625 va 2,50 mmol
cho hiéu qua chua cao dbi sy hinh thanh bao tir ciia ching T-BM2a) (Bang 8).
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Bang 7: Tac dong ciia P, K, Ca va Mg dén sinh khdi kho (g/lit) ciia hai chiing nAm .
Trichoderma T-BM2a va T-OM2a trong méi trwong PDB sau 7 ngay nudi cay

(B6 mon Bao V¢ Thuc Vit, 2006)

Khoang (K) Sinh khéi khé (g/lit) ciia chiing nAm  Trung binh (khoang)
T-BM2a T-OM2a

Déi chung 1,63 d 1,13 d 1,38 b
KH2PO4 (2 pmol) 2,13 bcd 3,13 abc 2,63a
KH2PO4 (4 pmol) 2,13 bcd 3,17 abc 2,57 a
KH2PO4 (8 umol) 200 cd 3,50 ab 2,75 a
CaS0O4 (0,625 mmol) 2,50 abc 2,83 bc 2,64 a
CaSOs (1,25 mmol) 2,50 abc 2,67 ¢ 2,57 a
CaSOs (2,50 mmol) 2,83 ab 2,83 bc 2,83a
MgSO4 (8 pmol) 2,25 a-d 3,75a 3,00 a
MgSO4 (16 pmol) 2,88 a 3,33 abc 3,07a
MgSO4 (32 umol) 2,63 abc 2,88 bc 2,75a (%)
Trung binh (chung nim) 2,33B 2,91 A (**)

CV (%) =173
Ghi ch: (*) Trong ciing mét cét, doi véi méi ching nam, cdc sé liéu mang cing mau tw theo sau thi
khong khac biét nhau ¢ do y nghia 5% qua phép thir Duncan.
(**) So sénh phép thir Duncan trung binh chiing ndm theo hang (chit in).
Bing 8: Tac dong cia P, K, Ca va Mg mit sb bao tir (logarit) ciia hai chiing nAm
Trichoderma T-BM2a va T-OM2a trong mdi trwong PDB sau 7 ngay nudi ciy

(Bo mon Bao V¢ Thuc Vat, 2006)

Khoang (K) log mét s6 bao tir ciia chiing nim Trung binh
T-BM2a T-OM2a (khoang)
Déi ching 6,30 e 6,99 f 6,65 d
KH2PO4 (2 pmol) 740 b 8,08 e 7,74 b
KH2PO4 (4 pmol) 7,72 a 8,33 abc 7,98 a
KH2PO4 (8 umol) 751 b 8,27 bcd 7,89 a
CaSOs (0,625 mmol) 6,35 de 8,50 a 727 ¢
CaSOs (1,25 mmol) 6,48 d 8,45 a 733 ¢
CaSOs (2,50 mmol) 6,43 de 8,25 bcd 734 ¢
MgSO4 (8 pmol) 6,82 ¢ 8,16  cde 749 ¢
MgSO4 (16 pmol) 6,89 ¢ 8,13 de 742 ¢
MgSO4 (32 pumol) 6,92 ¢ 8,41 ab 7,67 b (*)
Trung binh (chung ndm) 6,90 B 8,13 A (**)

CV (%) =173 , i , , N
Ghi chd: (*) Trong cung mét cot, doi véi moi ching nam, cdc so liéu mang cung mau ty theo sau thi
khong khac biét nhau ¢ do y nghia 5% qua phép t@z% Duncan.
(**) So sdnh phép thir Duncan trung binh chiing nam theo hang (chir in).

Nhu vay, viéc nudi cay trong méi trudng 1ong & diéu kién duoc lic lién tuc gitp
tang su tlep xuc gitra nam va cac dinh dudng khoang, tao diéu kién thich hop cho
su phat trién cua soi niAm... da phét huy vai trd cua céc khoang N, P, K, Ca va Mg
|&n sy phat trién va kha niang san sinh bao tir cua ca hai ching T-BM2a va T-OM2a
rd nét hon so vai khi nudi cay trong méi truong cd thach.
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4 KET LUAN

Ca hai chung Trichoderma T-BM2a va T-OM2a déu dép tmg tot hon véi sy hién dién
cua cac khoang N, P, K, Ca va Mg khi dugc nudi cay trong moi truong PDB.

Viéc cung cap dam dang (NH1)2SO4 ¢ ndng d6 28 mmol 14 tét nhat cho sy phat
trién soi ndm va kha nang sinh bao tir cta ca hai ching Trichoderma T-BM2a va
T-OM2a. BPam NHsNOs (14; 28; 56 mmol) va CO(NH2)2 (14, 28 mmol) cling c6
hiéu qua trong viéc kich thich sy phat trién ctia hai chung nim nay.

Cac dang khoang KH2PO4 (4 pm), CaSOa4 (1,25 mmol) va MgSOs (32 pm) cling
can thiét cho qua trinh phat trién va hoat dong sinh bao tir ciia hai chung nim
Trichoderma T-BM2a va T-OM2a.
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