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TOM TAT

Uom trdng cay ngap man trén nén dat cat nghéo dinh dwdng thweng gap nhidu khé khdn nhw cay con cham
I&n, kha ndng chéng chiu sau bénh kém. Viéc bd sung cac ché pham vi sinh vat cé ich nhw ¢ dinh dam, hoa tan
phosphate vao dat sé tao diéu kién tbt cho sinh trudng phat trién va tang strc dé khang cho cay con. Nghién ctru vé
diéu kién nudi cay da chi ra réng, hai chiing nAm méc hoa tan phosphate Aspergillus sp. M33 va Aspergillus sp. M72
c6 sy tich Iy sinh khéi manh nhét trong méi trwérng Czapek bd sung tinh bét hodc saccharose va cao thit tai pH=6,
ndng dd mubi 5-10%. sau 60-84 gi®. Hai chiing nAm méc hoa tan phosphate Aspergillus sp. M33 va Aspergillus sp.
M72 da dwoc lay nhiém vao bau déat trdng cay duwéc va mot sb dac tinh cla cay dwéc da thay déi dang ké. Chiéu
cao cay tang 49,75-62,51%, sb la ctia cay téang 59,88- 96,45%.

T khoa: Cay ngap mén, nAm méc, hoa tan phosphate.

Optimization of Culture Conditions
of Phosphate Solubilizing Fungi and Test on the Mangroves

ABSTRACT

Planting mangrove trees on sandy soil poor in nutrients often encounters many difficulties such as slow growth
of seedlings and low resistance to pests. The addition of useful microorganisms as nitrogen fixing and phosphate
solubilizing microorganisms to soil will create better conditions for growth and development and increase the
resistance for the seedlings. The studies on cultural conditions indicated that two phosphate solubilizing fungal
strains, Aspergillus sp. M33 and Aspergillus sp. M72 produced highest biomass in the Czapek medium added with
starch or saccharose and meat extract at pH=6, salinity 5-10%. after 60-84 hours culture. Mangrove plants planted in
pots containing soils innoculated with two phosphate solubilizing strains, Aspergillus sp. M33 and Aspergillus sp. M72
showed better growth in terms of the plant height and leaf number.

Keywords: Aspergillus, phosphate solubilizing, mangrove plants.

viing. Trong khudn khé bai bao nay, ching toi dé

1. DAT VAN DE

O Thita Thién Hué, riing ngap min 13 mot hé
sinh th&i c6 vai tro rdt quan trong d6i véi ving
dam pha Tam Giang - Cau Hai. Tuy nhién, hién
nay dién tich riing ngap mén ngay cang bi thu hep
do nhiéu nguyén nhan, déc biét 14 su md réng cac
ao nudi trong thuy san. Vi vay, cong tac uom,
trong, phuc héi riing ngap méin hién dang dudc
quan tam va trién khai theo huéng phét trién bén
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cap dén cac thi nghiém nhim t6i uu héa diéu kién
nudi cdy cho cac chiing ndm méc c¢6 hiéu hyc hoa
tan phosphate manh dé tao ch& phdm sinh hoc va
dua trd lai dat uom tréng cay ngap man. Nhém vi
sinh vat nay c6 kha nang chuyén héa céc hop chat
phosphate khé tan thanh dé tan cho cay st dung,
thic ddy sinh trudng phat trién cta ciy trong ma
khong anh hudng x4u dén méi truong (Gaind and
Gaur, 1991; Kapoor, 1996).



2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Hai chiing ndm méc Aspergillus sp. M33 va
Aspergillus sp. M72 c6 kha ning hoa tan
phosphate v6 c6 manh duge phan 1ap ti dat viung
ré cua cay cha va cay dudc song ¢ dat ring ngap
méin Thiia Thién Hué. Chung giéng duge luu git
tai B6 mon Coéng nghé Sinh hoc, Khoa Sinh hoc,
Truong Dai hoc Khoa hoc - Dai hoc Hué.

2.2. Phuong phap

- Nam méc dude nudi cdy trong méi trudng
Czapek dich thé c6 bd sung Cay(PO,), thay thé
nguén K,HPO, (Nguyén Lan Diing va cs., 1978),
toc do lic 120 vong/phiit.

- Phuong phap xac dinh diéu kién nudi cdy
ctia chiing ndm méc: Nghién ctiu lua chon nguén
carbon, nitrogen, nong d6 NaCl va téi uu hoéa
diéu kién 1én men: thoi gian, pH thich hgp cho
sinh trudng phat trién va kha nang hoa tan
phosphate ctia ndm méc biang phuong phap
truyén théng “mdt ldc - mdt bién” (one-
variable-at-a-time method).

- Sinh khéi tuci nAm méc thu duge tit binh
nudi cay cho vao dia petri c6 16t gidy loc (da biét
trude trong lugng), tién hanh siy khé tuyét doi
dé xac dinh sinh khéi kho.

- Xac dinh phosphate hoa tan trong dich
nudi cdy bang phuong phap so mau Ceruleo -
Molypdic & buéc séng 620nm va dua vao db thi
chuén dé tinh ham luong phosphate hoa tan.

- Thi nghiém vai trd cia hai ching nim
méc dén sinh trudng phat trién ctia cay:

Thi nghiém dugc tién hanh tai vuon thi
nghiém Truong Dai hoc Khoa hoc Hué. Cay
duée (Rhizophora apiculata) trong trong cac bau
dat duge 1ay tif riing ngap méin, kich thuée bau
15 x 20cm. Lugng ndm méc dugc bén 1la 10ml
dich nudi cay/bau dat. Pong thdi véi cac cong
thtic thi nghiém c6 bén sinh kh6i nAm méc, cong
thtc khong bén sinh khéi nAm méc ciing thiét
lap dé lam d6i chiing, cac cong thic thi nghiém
duge bé tri sat nhau theo hang ngang, mdi cong
thic c6 30 cay.

- Chiéu cao cay (cm) dudc xac dinh bang
phuong phap do tit géc dén ngon, s6 la/cay duge
xac dinh bang phuong phap dém.
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2.3. Xt 1y s6 liéu
S6 lidu duge xtt Iy thong ké sinh hoc bang
chuong trinh Microsoft Excel 2010.

3. KET QUA VA THAO LUAN

3.1. Tham do thoi gian thich hgp cho sinh
truéng phat trién va hoa tan phosphate
cliia nAm méc

Dé tham do anh hudng cta thdi gian nudi
cdy dén kha ning sinh trudng phat trién va hoa
tan phosphate, tién hanh nudi cay lc hai chung
nidm méc Aspergillus sp. M33 va Aspergillus sp.
M72 trong méi trudng Czapek dich thé. Xac dinh
sinh khéi sau cac moc thdi gian 12, 24, 36, 48, 60,
72, 84, 96, 108, 120, 132, 144, 156, 168 gic.

Két qua cho thay, véi cad 2 chiing ndm maoc
Aspergillus sp. M33 va Aspergillus sp. M72,
ham lugng phosphate hoa tan trong moi trucng
nudi cdy tai thoi diém tir 12 gid dén 24 gid ¢ xu
huéng giam xudng, diéu nay c6 thé do trong
khoang thdi gian nay ndm méc da st dung mot
phan 16n phosphate hoa tan trong moéi trudng
cho su tao thanh sinh khéi. Sau 24 gid, su tich
lity sinh khéi va kha néng hoa tan phosphate
déu bét dau ting manh & ca hai ching ndm mdoc
va cuc dai 6 60 gio d6i véi chung Aspergillus sp.
M33 va 84 gig do6i véi chung Aspergillus sp.
M72. Sau d6 ham lugng phosphate hoa tan va
sinh khéi bit dau giam, hién tugng giam sinh
khéi nay tuan theo quy luat ctia qua trinh nuéi
cdy tinh.

3.2. Anh huéng ctia pH dén sinh truéng phat
trién va hoa tan phosphate ciia nAim méc
Néng @6 pH moi trudng Czapek dugde diéu
chinh bing dém Britton va Robinson ¢ cac miic
pH 4; 4,5; 5; 5,5; 6; 6,5; 7; 7,5; 8. Sau thoi gian
nudi cdy thich hgp (60 gié ddi véi chung
Aspergillus sp. M33 va 84 gid d6i véi chung
Aspergillus sp. M72) xac dinh sinh khéi kho va
dinh lugng phosphate hoa tan trong méi trudng
nudi cdy cia 2 ching nidm moéc. Két qua cho
thay, ndm méc c6 kha niang sinh truéng phat
trién trong pham vi pH kha rong tit 4,0 - 8,0;
trong d6 vung pH 5,5 - 7 1a thich hgp nhat.
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T&i wu hda diéu kién nudi cdy mét sd chiing ndm méc hoa tan phosphate vé co' va thtr nghiém trdng cay ngap mén

Dé6i véi cd hai ching ndm méc, pH méi
truong thich hgp nhat cho hoat dong hoa tan
phosphate 1a 6,0. Khi pH mo6i truong tang dén
8,0 sinh khéi va ham lugng phosphate hoa tan
bét dau giam 6 ca hai chtng.

Theo k&t qud nghién ctu cia Pham Thi
Ngoc Lan va Tran Thi Thanh Nhan (2008) vé
kha ning hoa tan phosphate ctia nAm méc phan
lap tu dat tréong mau, 2 ching M8 va M24 ciing
sinh trudng phat trién cuc dai 6 pH = 6,0.

3.3. Anh hudng ctia nguon carbon dén sinh
truéng phat trién va hoa tan phosphate
clla nAim moéc

Nubi cdy l4c cac ching ndm méc trong méi
truong Czapek dich thé pH = 6,0 v6i cac ngudn
carbon khac nhau: glucose, fructose, saccharose,
ri dudng, tinh bot, CMC trong 60 gid d6i véi
chung Aspergillus sp. M33 va 84 gio doi véi
chung Aspergillus sp. M72. Két qua dudc trinh
bay 6 bang 3.

Bang 1. Anh hudng ctia thdi gian nudi cAy dén kha ning sinh trudng

’ . Ar' ~ -~ A7 n”
phat trién va hoa tan phosphate citza nAm méc

Chang ndm méc Thoi gian (gio)

Sinh khéi khd (mg/ml)

Ham lwong PO,> hoa tan (mg/ml)

Aspergillus sp. M33 12 16,32 £ 0,20 0,45+ 0,03
24 21,69 +0,21 0,10 £0,02
36 22,40 £ 0,20 0,24 + 0,07
48 24,53 + 0,07 0,45+ 0,03
60 27,30 +£ 0,08 2,48 + 0,04
72 26,94 + 0,06 1,58 + 0,08
84 26,60 + 0,07 1,34+ 0,05
96 26,32+ 0,04 1,14 +£ 0,01
108 26,06 + 0,05 0,70 £0,02
120 25,61 +0,22 0,61+0,02
132 25,12+0,13 0,52 +£0,03
144 24,66 +0,13 0,48 £ 0,04
156 24,04 +0,10 0,28 = 0,04
168 22,98+ 0,34 0,21 + 0,01

Aspergillus sp. M72 12 11,03 +0,18 0,31 +0,02
24 16,54 £ 0,30 0,03 = 0,01
36 19,83 +0,16 0,08 + 0,02
48 21,50+0,12 0,11+ 0,04
60 23,70+ 0,17 0,46 = 0,05
72 26,77 + 0,04 0,61+ 0,01
84 27,85+ 0,07 2,61+0,04
96 27,41 +0,09 1,48 + 0,07
108 27,24 +0,10 0,95+ 0,01
120 26,95+ 0,05 0,78 £0,02
132 26,10 + 0,08 0,60 + 0,04
144 25,82+ 0,06 0,53 = 0,01
156 24,94 + 0,18 0,35+0,03
168 24,11+ 0,09 0,07 = 0,01
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Bang 2. Anh hudng cua pH méi trudng dén kha ning sinh trudng phat trién

va hoa tan phosphate ciia nAm méc

Chaing ndm méc pH méi trwdrng

Sinh khéi kho (mg/ml)

Ham lwgng PO,> hoa tan (mg/ml)

Aspergillus sp. M33 4,0
4,5
5,0
55
6,0
6,5
7,0
7,5
8,0
4,0
4,5
5,0
55
6,0
6,5
7,0
7,5
8,0

Asperqgillus sp. M72

20,94 + 0,15 0,18 + 0,01
21,58 + 0,04 1,19 +0,03
21,97 £ 0,08 1,27 + 0,01
24,56 + 0,20 1,78 £ 0,08
27,37 £ 0,04 2,73 +0,04
25,69+ 0,30 1,87 £ 0,03
25,00+ 0,01 1,23+ 0,01
23,14 +0,12 0,45 + 0,01
22,19+ 0,08 0,28 + 0,02
20,16 + 0,02 1,18 £ 0,03
21,07 +0,18 1,24 +£ 0,07
25,47 +£0,04 1,36 + 0,02
26,22 + 0,01 2,39 + 0,02
28,26 + 0,07 3,22 + 0,05
27,10 = 0,06 3,05 + 0,01
25,66 + 0,03 1,31 +0,03
23,84 + 0,03 1,22 £ 0,07
22,24 +0,33 1,21 +£0,03

Déi v6i chung Aspergillus sp. M33, ngudn
carbon thich hgp nhat cho sinh trudng va phat
trién 1a tinh bét, sinh khéi khé thu duge kha cao
(27,45 mg/ml) va ham lugng phosphate hoa tan
trong moi truong ciing dat mtc cao nhat (3,39
mg/ml), sau d6 gidm dan tu fructose,
saccharose, ri dudng. Ngudn glucose va CMC
khéng thich hdp cho su sinh trudng phat trién
cing nhu kha n#ng hoa tan phosphate cua
chtiing Aspergillus sp. M33.

D6i v6i chung Aspergillus sp. M72, ngudn
carbon thich hgp nh&t cho sinh trudng phat
trién 1a saccharose, sinh khéi khé (29,41 mg/ml)
va ham lugng phosphate hoa tan trong méi
trudng (3,52 mg/ml) dat mtic cao nhat, sau do6
giam dan ti fructose, tinh bot, glucose, ri dudng.
Ngudén CMC ciing khong thich hop cho su sinh
trudng phat trién va hoa tan phosphate cta
chtuing Aspergillus sp. M72.

3.4. Anh hudéng nguén nitrogen dén sinh
truéng phat trién va hoa tan phosphate
clia nim méc

Thit nghiém nudi cdy ndm mdoc véi cac ngudn
nitrogen khac nhau: gelatine, casein, urea, cao

thit, NH,C1, KNO,, NH,NO,, (NH,),SO, trong thsi
gian 60 gid do1 v6i chung Aspergillus sp. M33 va
84 git doi véi chung Aspergillus sp. M72, nguén
carbon 12 tinh bot d6i véi chiung Aspergillus sp.
Ma33 va saccharose déi véi chung Aspergillus sp.
M72, é diéu kién pH = 6,0 cho ca hai chung. Két
qua nghién cdu cho thay, cac ngudn nitrogen cb
anh hudéng khac nhau dén sinh trudng phat trién
cia ndm moc. V6i ngudn urea, kha niang sinh
trudng phat trién va hoa tan phosphate cta 2
ching ndm moéc 1a yéu nhat. Nguge lai, trong
mbi trudng nudi cdy bd sung ngudn cao thit thi
kha n#ng tich lity sinh khéi va ham lugng
phosphate hoa tan ctia ca 2 chiing nd&m méc dat
mtic cao nhat.

Nhu vay, chiing ndm méc Aspergillus sp.
M33 sinh trudng phéat trién va hoa tan
phosphate tot nhit trong méi trudng cao thit,
tiép d6 la (NH,),SO, va cho sinh khéi thap nhat
la méi truong urea. Chuing nim mdc
Aspergillus sp. M72 cling sinh truéng phat
trién va hoa tan phosphate t6t nhat trong moi
trudng cao thit, tiép d6 1a NH,NO, va thap

nhat 14 méi truong urea.
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T&i wu hda diéu kién nudi cdy mét sd chiing ndm méc hoa tan phosphate vé co' va thtr nghiém trdng cay ngap mén

Bang 3. Anh hudng ctia ngudn carbon dén kha ning sinh truéng phat trién

va hoa tan phosphate ciia nAm méc

Chaing ndm méc

Ngudn carbon

Sinh khéi khé (mg/ml)

Ham lwong PO,> hoa tan (mg/ml)

Aspergillus sp. M33

Aspergillus sp. M72

Glucose 13,06 0,10 0,13 + 0,01
Fructose 27,34 £ 0,04 2,56 + 0,07
Saccharose 25,96 £ 0,11 1,86 + 0,02
Ri dwdng 20,22 + 0,01 1,56 + 0,01
Tinh bot 27,45 + 0,03 3,39+0,03
CMC 9,06 = 0,01 1,31+0,02
Glucose 27,01 £0,02 1,87 + 0,01
Fructose 28,82 + 0,08 2,51 +0,01
Saccharose 29,41 £ 0,04 3,52 + 0,06
Ri dwong 22,05+ 0,06 1,86 +0,01
Tinh b6t 27,46 + 0,13 2,20+0,04
CMC 11,39 + 0,02 0,73+0,02

Bang 4. Anh hudng ctia ngudn nitrogen dén kha ning sinh truéng phat trién

va hoa tan phosphate ciia nAm méc

Chang ndm méc

Ngudn nitrogen

Sinh khéi kho (mg/ml) Ham lwong PO, hoa tan (mg/ml)

Aspergillus sp. M33

Aspergillus sp. M72

Gelatine 27,94 £0,18 3,18 £0,02
Casein 27,40 £ 0,04 2,98 + 0,08
Urea 22,10 + 0,08 1,02 + 0,01
Cao thit 28,47 £ 0,04 4,04 +£0,07
NaNO; 27,46 + 0,02 3,11+ 0,01
NH,CI 25,46 + 0,33 1,86 + 0,03
KNO; 27,72 + 0,06 3,14 £ 0,02
NHsNO3 27,06 + 0,04 2,17 £ 0,04
(NH4)2S0;4 28,17 +0,02 3,33+ 0,02
Gelatine 29,61 + 0,01 3,82 + 0,06
Casein 29,46 + 0,11 3,66 + 0,01
Urea 19,71 £ 0,04 0,97 + 0,06
Cao thit 30,84 + 0,13 4,24 + 0,04
NaNO; 29,17 £ 0,01 3,29 + 0,01
NH,CI 29,20 + 0,06 3,33+ 0,01
KNO; 24,60 + 0,08 2,08 £0,01
NH4NO; 29,94 + 0,02 3,96 + 0,08
(NH,4)2SO4 29,34 + 0,02 3,51 +£0,02

3.5. Anh huéng ctia néng dé NaCl dén sinh
trudng phat trién va hoa tan phosphate

cuia ndm méc

Nam moc duge nudi cdy trong méi trudng
Czapek dich thé bé sung NaCl ¢ cac nong db 0, 5,
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10, 15, 20, 25, 30%o, trong 60 gid déi véi ching
Aspergillus sp. M33 va 84 gid d6i véi chung
Aspergillus sp. M72, st dung nguén carbon la
tinh bot d6i véi chliing Aspergillus sp. M33 va
saccharose ddi v6i chung Aspergillus sp. M72,
ngudn nitrogen 1a cao thit ¢ diéu kién pH = 6,0



cho ca hai ching. Qua két qua nghién ctiu cho
thay, néng d6 mudi (NaCl) c6 anh hudng kha rd
rét dén kha ning hoa tan phosphate va su tich
lity sinh khoi ctia 2 chting ndm mdc. Vé6i nong do
NaCl khoang 5-15%0 kha n#ng tich liiy sinh
khéi va hoa
Aspergillus sp. M33 12 manh nhat. Déi véi
chung Aspergillus sp. M72, nong do6 NaCl
khoang 5-10% la thich hgp nhat cho sinh
trudng phat trién va hoa tan phosphate. Véi
ndng d6 NaCl 30%. stic sinh trudng phat trién
cila ndm méc 1la yéu nhit va ham lugng

tan phosphate ctua chung

phosphate hoa tan thap nh4t é ca 2 ching.

3.6. Tham do tac dung cta sinh khéi nam
moéc hoa tan phosphate dén mét s6 chi tiéu
sinh 1y ctia cay duéc

Pé tham do tac dung cta sinh khoi ndm
moc hoa tan phosphate dén mot sé chi tiéu sinh
Iy ctia cay dudc, ching t6i tién hanh nuoi cdy 2
ching nidm moc Aspergillus sp. M33 va
Aspergillus sp. M72 trong méi truong Czapek
dich thé ¢ diéu kién thich hgp: thsi gian nudi
cdy 60 gis, pH moi trudng 6,0; ngudén carbon
tinh bot, ngudn nitrogen cao thit va néng do
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NaCl 10%o dé6i véi chung Aspergillus sp. M33;
thoi gian nudi cdy 84 gio, pH méi trucng 6,0;
ngudn carbon saccharose, nguén nitrogen cao
thit v& néng d6 NaCl 5% d6i véi ching
Aspergillus sp. M72.

Sinh khéi tuci ndm moéc dude thu va lay
nhiém vao bau dat tréng cay dude. Sau 30 ngay
tién hanh danh gia tac dong cua sinh khéi ndm
moc hoa tan phosphate qua mot sd chi tiéu sinh
Iy ctia cay (chiéu cao va sd 14 cua cay). Két qua
dudgc trinh bay 6 bang 6.

Nhu vay, viéc 1ay nhiém sinh khéi ndm méc
hoa tan phosphate vao bau dat cay dudc c6 anh
huéng kha rd dén kha ning sinh trudng phat
trién cla cay. 0 cong thic thi nghiém, chiéu cao
cdy va s0 la déu tiang manh so véi d6i ching.
Nguyén nhan cta su ting s6 14 va chiéu cao cay
d cac cong thtc thi nghiém 1a4 do khi bén sinh
khéi ndm méc vao d4t, hoat dong trao d6i chat
ctua ching sé tiét ra cac acid hoa tan phosphate
khé tan thanh dang dé tan gitp cho cAy hap thu
dé dang hon. Dong thoi véi su hap thu
phosphate sé hé trg cho ciy hép thu va chuyén
hoéa dam tét hon, 14 co s6 dé cay ting trudng.

Bang 5. Anh huéng clia néng dé NaCl dén kha ning sinh trudng
phat trién va hoa tan phosphate ctia nAm méc

Chiing ndm méc Nong do NaCl (%)

Sinh khéi khd (mg/ml)

Ham lvong PO,> hoa tan (mg/ml)

Aspergillus sp. M33 0 28,04 +0,33 3,98 £ 0,01
5 28,52 +0,18 4,12 +0,08
10 28,97 + 0,04 4,34 £0,04
15 28,72 £ 0,01 4,26 0,01
20 28,09 + 0,06 3,72+ 0,06
25 27,46 + 0,02 2,98 £ 0,02
30 26,84 + 0,04 2,10 £ 0,07
Aspergillus sp. M72 0 30,14 £ 0,13 4,18 + 0,02
5 31,64 0,08 4,41 £0,01
10 31,19+ 0,04 4,26 £ 0,02
15 30,02 + 0,08 4,04 £0,04
20 28,50 + 0,02 3,68 + 0,08
25 28,07 + 0,02 3,17 £ 0,02
30 27,74 £ 0,07 2,75 £ 0,07
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Tbi wu héa diéu kién nudi cdy mot sd chiing nAm méc hoa tan phosphate v6 co va thir nghiém trdng cay ngap man

Bang 6. Anh huéng cta chung Aspergillus sp. M33 va Aspergillus sp. M72
dén chiéu cao va sé la cua cay

Cong thire Chiéu cao cay (cm) S
bén Trwéce thi nghiém Sau thi nghiém Do tang (%)  Trwdce thi nghiém Sau thi nghiém Do tang (%)
bCss 14,00+ 0,18 16,70 + 0,26 119,29 8,40 £ 0,52 9,90 + 0,48 117,86
M33 14,05 + 0,24 21,04 +0,32 149,75 8,50 = 0,44 13,59 + 0,33 159,88
bCr, 11,26 + 0,23 13,15+ 0,31 116,79 7,07 +£0,23 9,01 +£0,27 127,44
M72 11,23 +0,17 18,25 + 0,36 162,51 7,05+ 0,22 13,85+ 0,34 196,45

Hinh 7. Cay dudc dbi chiing

Déi véi chung Aspergillus sp. M33, chiéu Déi v6i chung Aspergillus sp. M72, chiéu
cao trung binh cta cdy & cong thtc thi nghiém cao trung binh cta cady 6 cong thtc thi nghiém
sau 30 ngay xu ly véi sinh khoi ndm méc ting sau 30 ngay xu ly véi sinh khoi ndm méc ting

49,75% (cay d6i ching ting 19,29%) va so la 62,51% (cay d6i ching ting 16,79%) va so la
ting 59,88% so véi cdy doi ching chi ting  tidng 96,45% so v6i cdy do6i ching chi ting
17,86%. 27,44%.
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Nhin chung, xét vé& ca 2 chi tiéu chiéu cao
va s0 14 thi chung Aspergillus sp. M72 phat huy
hiéu qua t6t hon chting Aspergillus sp. M33.

4. KET LUAN

Diéu kién nudi cdy t61 vu cho sinh trudng
phat trién ctia hai ching ndm mdéc trong moéi
trudng Czapek dich thé la:

- Chung Aspergillus sp. M33: thdi gian nuéi
cdy 60 gid, pH moi trudng 6,0; ngudén carbon
tinh bot, ngudn nitrogen cao thit va néng do
NaCl khoang 5-15%o.

- Chuing Aspergillus sp. M72: thoi gian nubi
cdy 84 gio, pH moi trudng 6,0; ngudn carbon
saccharose, ngudn nitrogen cao thit va nong do
NaCl khoang 5-10%o.

LAy nhiém sinh khéi 2 chung Aspergillus
sp. M33 va Aspergillus sp. M72 vao dat trong
cay dudc sau 30 ngay: chiéu cao cay ting 49,75 -

Pham Thi Ngoc Lan, Hoang Dwong Thu Hwong

62,51%, sb la/cay tang 59,88 - 96,45% trong khi
d6 cong thtic doi chiing chi ting 16,79 - 19,29%
vé chiéu cao va 17,86 - 27,44% vé s6 14.
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