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Tém tit:

Muc dich ctia nghién ctru nay 1 tuyén chon chiing vi khuin cé kha niing phan giai lan (P) va kali (K) kho tan trong
dat trong cdy cong nghiép. Tir dat ving ré cy ca phé trong tai khu viee Tdy Nguyén, 16 chiing vi sinh vt c6 kha
ning phan giai P va K khé tan da dwgc phan 13p, trong do, da xac dinh dwgc chiing vi khuin CF19 c¢é hoat tinh
phan giai Ca, (PO ) cao nhit, dat 145,55 mg/l PO > Chung vi khuin CF19 dong thoi cé kha ning hoa tan AIPO A
va Fe (SO 4) Khuan lac cia chiing CF19 c6 dang tron, bé mat 16m, tron, bong wét, mau trang nga, té bao dang que
(trwe khuan), Gram du’o’ng va c6 kha nang di dong Chiing CF19 sinh enzyme catalase, siderphore Va biéu hién hoat
tinh phan giai P manh nhit khi méi trudng nudi cay dlro'c b sung duong glucose, (NH,),SO, va cao nim men. Trong
moi truong phan giai P chira 10% NaCl, chiing CF19 vén thé hién dwoc hoat tinh phan giai Ca (PO ),- Chiing CF19
¢6 kha ning tong hop TAA kich thich sinh truéng thwe vat. Hiam luwgng IAA sau 4 ngay nudi ciy CF19 trong moi
trueomg NBRIP ¢6 bo sung L-Tryptophan dat 68,79 pg/ml. Chiing CF19 ¢6é khi niing d6i khang véi nim giy bénh
héo vang Fusarium oxysporum.

Tir khéa: Chit kich thich sinh trwéng thue vit, dit trong ca phé, phén gidi kali, phén gidi lin, phéin lap, vi khudn.
Chi sé phan loai: 4.1

Pat van de nghiep 1au ndm ndi chung mét cach 1au dai va bén ving, cin
thiét phai tim kiém va phan 1ap cac chung vi sinh vat phan
giai P va K kho tan dé cung cip vao dét trong song song
v6i viée sir dung phéan bon [5-7]. Nghién ctru nay dugc tién
hanh véi muc dich phan 1ap, tuyén chon chung vi sinh vat
¢6 kha niang phan giai P va K kho tan tir dat ving ré cdy ca
phé trong tai mot sé ving thudc khu vyc Tay Nguyén. Két
qué ctia nghién ctru nay nham xem xét kha nang thich ung

Hién nay, dit trong ciy cong nghiép 1au nim & Viét Nam
dang gp phai hién tuong thoai héa va bac mau. Dé ting do
phi nhiéu ctia dat, ngudi nong dan thuong bén phan N-P-K.
Tuy nhién, hau hét phan bon thuong bi rira tréi hodc ton tai
trong dat & dang kho tiéu do lién két voi ion kim loai (Ca™,
Al Fe™®). Cac nghién ctru trude day da ghi nhan nhidu
nhom Yi sinh vat, nhu nam Aspergillus va Penicillium [1], cua chung vi khuén phan 1ap véi dat tréng ca phé tai Tay
vi khu’€m Bacillus va Pseudomonas [2, 3], c6 kha ning ti}%t Neguyén, qua do d8 xut 1am ching giéng vi sinh vat hitu
mot s6 enzym hay axit hitu co, tir d6 phan giai va chuyén  {ch trong san xuit phan bon vi sinh, gop phan cai thién dét
hoéa P va K thanh dang déﬂ tan, giap re cay hap thu. Bﬁén canh trong ca phé.
do, mot sO nhom vi khuan con cé kha nang sinh tong hop
céc chét kich thich sinh truéng thuc vat, nhu Indole-3-acetic ~ Vat liéu va phuong phap nghién cuu
acid (IAA). Vi théz bd sung ngudn vi sinh vét phan giai P va Vit ligu nghién ciru
K kho tan trong dat dugc xem la mot gidi phap hitu hiéu va
than thién voi moi truong, dong thoi 1am ting hiéu qua st
dung phan bon.

Cac méu dat & do sau 10-20 cm xung quanh ré ciy ca
phé Arabica dugc thu thap tai huyén Cu Kuin, Krong Buk,
o Krong Nang va TP Buén Mé Thudt vao thang 4-5/2016

Hi¢n nay, dat trong ca phé tai khu vie Tay Nguyén duoc  (mua kho). Cac dia diém nay nim trong khu vuc toa do
ghi nhan chu yéu la dang dat do, tich sét va dat do, két von  [2°42'57"B-108°00"46"D.
it. Nhin chung, déy la loai dat giau P tong s6 nhung it P d&
tiéu, K tong s nghéo va nghéo bazo, c6 do chua nhét dinh
(pH 4,5-5,3) [4]. Nham phat trién ca phé va cac cdy cong Céc méu dat thu tai ving ré trong ca phé duoc pha lodng
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Abstract:

In this study, 16 phosphate (P) and potassium (K)
solubilising bacterial strains were isolated from the
rhizosphere of coffee trees cultivated in the Central
Highlands. Among them, ‘CF19’ strain was determined
to exhibit the highest phosphate solubilisation (145.55
mg/l PO*). This strain also showed an ability to
solubilise two phosphate types, AIPO, and Fe,(SO,),.
The typical colonies of ‘CF19’ strain were recorded to
have circular, concave, sleek and wet surface with white
colour. This train has the ability to produce catalase
enzyme and siderophore. ‘CF19’ strain showed the
highest phosphate solubilisation on the medium with
glucose (C resource), (NH,),SO, and yeast extract (N
resources). This strain could grow in the medium pH
4-5, and salt resistance up to 10%. CF19 could synthesise
plant regulator IAA. After 4 days of culture on NBRIP
medium containing L-Tryptophan, the maximum
amount of IAA approximately reached 68.79 pg/ml.
This strain also showed the antagonistic activity against
Fusarium oxysporum.

Keywords: bacteria, coffee cultivated soil, isolation,
phosphate solubilization, plant regulator, potassium
solubilization.
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& ndng do 107, sau d6 nudi cdy trén moi truong NBRIP
chira Ca,(PO,), va Aleksandrov chtra KAISi,O, kho tan [8,
9]. Khuan lac ¢6 hoat tinh dugc lya chon sau 5 ngay nu6i
cdy & 30°C bang cach xac dinh vong phan giai (vong sang
quanh khuan lac).

Hinh thai va mot s6 dic tinh co ban, bao gdbm phan tng
v6i catalase, d6 methyl, kha ning bién dudng citrate va kha
ning di dong cua vi khuan dugc tién hanh phén tich theo
cac phuong phép cua Vi Thi Minh Dtc (2001) [10]. Kha
nang sinh siderophore ctia vi khuan dugc tién hanh dua theo
phuong phap O-CAS trén méi truong ¢ bo sung CAS [11].

Hoat tinh phan giai P khé tan dugc xac dinh dya trén
ndéng do6 PO . €6 trong dich nuoi ciy bang Phucmg phap
so mau xanh molybdate [10]. Chung vi khuan dugc nuoi
trong binh tam gidc chira 25 ml moi truong NBRIP long (t°
=30°C, t =4 ngay, lic 150 rpm). Dich nui cdy dugc ly tim
& 10.000 rpm, t = 10 phat, t° = 4°C. Hut 1 ml dich ndi bd
sung 0,2 ml (NH, ) Mo.O,, 2,5% va SnCl, 2,5% dem xur ly
va so mau ¢ budc song A = 820 nm.

Nuéi cy vi khuin tuyén chon trong méi trudng phan giai
P 16ng, trong d6 ngudn C duoc sir dung lan luot 13 glucose,
fructose, xylose, maltose, manitose, lactose, sucrose va
dextrin, nguén N dugc st dung lan luot 1a (NH,),CO,
(NH ),50,, NaNO,, KNQ3, NH,NO,, ‘NH .ClL, pqpton, cao
nam men, pH dugc thay doi tir 4+10, ndng d6 mudi dugce bod
sung & dai ndng do 0+10% trén may lic voi toe do lac 150
rpm, xac dinh ham lugng P tan trong moéi trudng sau 4 ngay
theo phuong phap cua Vi Thi Minh Duc néu trén [10].

Su c6 mat cua IAA dugc phat hién béng thude thur
Salkowski [10]. Pinh lugng tuong dbi TAA duge xac dinh
va phén tich bang phwong phap do do hip thu quang &
bude song A = 530 nm trén may quang phd véi thude thir
Salkowski (FeCl, 0,5M, H,SO, 98%, H,0) [10].

Kha nang dbi khang ndm F oxysporum gy bénh héo
vang duoc thuc hién bang phuwong phap ddng nuéi cay [10].
Trong do, ching F. oxysporum dugc thu thap tor Trung tam
Nghién ctru bénh cay nhiét déi thudc Hoc vién Nong nghiép
Viét Nam. Nam bénh cung chung vi khuan dugc cdy trén
mdi truong PDA. Pia nudi ciy duoc nudi trong didu kién
30°C. Quan sat kha nang dbi khang sau 7 ngay nudi ciy
[10].

Keét qua va thao luan

Phén Igp va tuyén chon vi sinh vit phan gidi P, K kho
tan

Két qua di phan 1ap dwogc 25 ching vi sinh vat, dat tén
tir CF1 dén CF25 c6 kha nang tao cac vong phan giai P
trén moi truong NBRIP chira Ca,(PO,), kho tan, trong do
16 ching c6 duong kinh vong phan gidi 16n nhat. Hi¢n
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tuong nay dugc giai thich do cac chiing nay ¢ kha nang tiét
mot so dang axit hitu co, nhu axit citric, axit lactic hay axit
succinic, phan gidi goc PO, kho tan [1].

Theo ghi nhan gan day, d4t do bazan trong ca phé chira
nhiéu mubi APP* va Fe** [4]. D¢ tang hiu qua phan giai cac
nhom P kho tan, 16 chung vi sinh vat c6 vong phan giai P
16n nhét dlroc tiép tuc danh gia kha ning phan giai phdt phat
nhom, sét trén moi truong NBRIP dugc bd sung AIPO, va
FePO,. Két qua cho thay, ngoai 4 chung ky hiéu CF1, CF3
CF20 va CF22 khong tao vong phén giai trén moi truong
chira AIPO,, cac chung con lai déu co kha ning tao vong
phén gidi trén moi truong chira AIPO, va FePO,, trong d6 4
chung CF12, CF13, CF17 va CF19 dugc ghi nhén c6 vong
phén giai 16n nhat.

Két qua dinh lugng PO, > bang phuong phip xanh
molydate [12] cho thdy, 6 chung c6 kha nang phan giai P
cao nhat 1a CF19 (145,55 mg/l), CF3 (142,55 mg/l), CF4
(132,6 mg/l), CF17 (131,23 mg/l), CF8 (117,85 mg/l) va
CF20 (107,25 mg/l) (hinh 1D). Nam 2017, Tran Bao Tram
va cong su [13] da phan lap duoc 7 chung vi khuan ¢6 hoat
tinh phan giai P kho tan tir dat trdng sim Ngoc Linh & Quang
Nam v&i hoat tinh dao dong tir 57,81 dén 118,40 mg/l PO, >
Hoat tinh phan g1a1 P khé tan cta cac ching vi khuan duorc
phan 14p tir dat trong ca phé tuong duong va cao hon.

Trén moi trudng Aleksandrov chira KAISi,0O, sau 5 ngay
nudi cdy, 16 trong tong s6 25 (chiém 64%) chung vi sinh
vat phan 1ap da tao dugc vong phan giai K, trong d6 chung
CF19 ciing c6 kha nang phan giai K kha manh (hinh 1C).
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Hinh 1. Kha niang phan gidi P va K khé tan cia mot s§ chiing
vi sinh vat trén méi trudng chda (A) Ca,(PO,),, (B) AIPO,, (C)
KAISi,O,. (D) Hoat d6 phan giai P ctia cac chiing vi sinh vat.
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Tir cac két qua nghién ctru néu trén, chung CF19 c6 hoat
tinh phan giai P, K manh nhét dugce lua chon cho cac nghién
ctru tiép theo.

Mt so dic diém hinh thdi khuén lac, té bao va dic
tinh sinh hoc ciua chiing CF19

Hinh thai khudn lac va hinh dang té bao cua ching CF19
dugc quan sat theo cac phuong phap cua Vi Thi Minh Puc
(2001) [10]. Két qua cho thiy, khuan lac ciia CF19 tron déu,
bé mit 1dm, tron, bong wdt, mau tring nga. Mot s6 bao cao
cling da ghi nhan vé hinh dang khuan lac cia cac vi khuin
hoa tan P va K tuong tu nhu trong nghién cuu nay [6, 7].
Quan sat dudi kinh hién vi, CF19 c6 dang hinh que ngin
(truc khuén), kich thudce khoang 0,5 x 1,5 pum, 1a vi khuén
Gram duong (hinh 2B).

Hinh 2. Hinh théi khuin lac (A) va t& bao (B) clia chiing vi
khudn CF19.

Mot s6 dac tinh sinh hoc co ban ciia vi khuan CF19 dugc
nghién ciru va xéac dinh chung CF19 ¢6 kha ning tong hop
enzyme catalase dé phan giai H,0,, str dung citrate, tiét acid
(phan tmg voi d6 methyl), dic biét 1a sinh siderphore - chét
van chuyén sat rat can thiét khi cdy trong sinh trudng tai cic
vung dat nghéo dinh dudng. Ching khuin CF19 c6 thé di
dong nhung khong ¢ kha ning sinh acetoin (tién chét cia
2,3-butanediol). Cac déc tinh nay cling dugc ghi nhan tuong
tu voi mot s4 vi sinh vat phan giai P kho tan da phan lap tir
dat ving ré trong sim Ngoc Linh & Quang Nam [13].

Anh hwéng ciia mot sé diéu kign nuéi cdy dén kha
nang phdn gidi P ciia chiing CF19

Dé danh gia hiéu qua phan giai P ciia ching CF19, mot
s6 diéu kién nudi cdy di dwoc thay ddi dé theo doi ham
lugng PO > dugc giai phong vao moi truong. Céc diéu kién
vé ngudn dinh dudng C, N, yéu t6 pH, nong d6 mudi lan
lugt dugc thir nghiém trong diéu kién nudi tinh va lic. Két
qua danh gia kha ning phan giai P cua CF19 trong ting diéu
kién dugc minh hoa ¢ hinh 3.
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Hinh 3. Anh huéng cia mot s& diéu kién nudi cdy, bao gdm (A) ngudn C, (B) ngudn N, (C) gia tri pH va (D) mudi NaCl dén hoat

tinh phan giai P cia ching CF19.

Hoat tinh phan giai P ciia chung CF19 trong 2 diéu kién
nudi tinh va lic déu thé hién manh nhat trong cong thirc moi
truong co bod sung glucose (nudi lac dat 147,32 mg/l PO A
tinh dat 51,1 mg/l PO,*), fructose (nuoi l4c va tinh lan lugt
dat 145,64 va 49,54 mg/l PO,*) va lactose (nu6i long dat
136,63 mg/l PO,* trong khi ¢ trang thdi tinh dat 46,54 mg/1
PO,>) (hinh 3A). Khi trong m6i trudng c6 ngudn N vo co
d& hap thy c6 gbc NO, va NH,", nhu 1a NaNO,, NH,NO,
hay (NH ),S0,, chﬁng CF19 c6 hoat tinh phfm giai P kho
tan kha tot Cao nam men dugc ghl nhan 12 ngu6n N hitu co
cho hiéu qua phan giai P cao nhat d6i voi ching vi khuan
CF19 (hinh 3B).

Hoat tinh phan giai P duoc ghi nhan manh nhat & pH dat
gia tri 4 trong diéu kién nudi cdy tinh (trong tng 95,15 mg/l
PO,*) va nubi ciy long (twong g 225,45 mg/l PO ) (hinh
3C). biéu nay rat thich hgp cho diéu kién dat trong ca phé
& Tay Nguyén no6i chung nhu di dugc dé cip trong nghién
clru trude day [4]. Lién quan dén anh hudéng cua nong do
mudi, chung CF19 c6 hoat dg phan giai P kh6 tan manh trén
moi truong cd bd sung NaCl & ngudng 0,5+2,5%. Dang chii
¥, kha nang phan giai P cia ching CF19 van duoc ghi nhan
trén cong thirc moi trudng c6 bd sung 10% mudi (hinh 3D).
Dic tinh nay cho thay ching CF19 c¢6 kha ning chiu min
kha t6t, thich hop véi sy thoai hoa va bac mau dang xay ra
tai nhitng ving trong cay cong nghiép lau nim ¢ Viét Nam.
Két qua nay hira hen ching CF19 s& 1a ddi twong tiém ning
trong viéc san xuat phan bon vi sinh tai cac ving canh tac
hién nay.

Khd nang tong hop IAAva déi khdng ndm F. oxysporum
ciia chiing CF19

Kha nang sinh téng hop IAA 1a mét trong nhiing déc tinh
quy cua vi khuén str dung trong san xuat phan bon vi sinh
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vat. Két qua xac dinh kha ning tong hop IAA cta ching
CF19 trén mdi truong NBRIP ¢6 bd sung L-Tryptophan cho
dich ly tam chuyén sang mau do sau khi thtr véi dung dich
Salkowski. Ham luong IAA sau 4 ngay nudi cdy dat 68,79
ug/ml.

Hinh 4. Kha ning déi khang ndim giy bénh F oxysporum clia
chling CF19 sau (A) 7 ngay va (B) 14 ngay dong nudi cay.

Két qua dénh gia kha nang ddi khang voi F oxysporum
ctia ching CF19 cho thiy vi khuén tuyén chon ¢6 kha ning
trc ché manh sy phat trién ciia ndm F. oxysporum sau 7 ngdy
(hinh 4A) va 14 ngay (hinh 4B) dong nudi cy.

Tom lai, ching vi khuan CF19 phén lap tai dat ving ré
cay ca phé trong tai Tdy Nguyén vira ¢ kha nang phan giai
cac hop chit P kho tan, dong thoi phan giai K, tong hop IAA
va d6i khang ndm gay bénh. Pay duoc xem 1a ddi twong ¢
tiém nang trong san xuat ché pham vi sinh kich thich sinh
truong thyuc vat.

Két luan

Da phan lap va tuyén chon dugc 16 ching vi sinh vat co
kha nang phan giai P va K kho tan tir dit ving r& cay ca phé
trong tai khu vuc Tay Nguyén. Trong do, ching vi khuan

31
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CF19 c¢6 hoat tinh phan giai 3 horp chat P (FePO,, AIPO,,
Ca,(PO,),) va K kho tan cao nhat.

Khuén lac cua ching CF19 tron déu, bé mit 16m, tron,
bong uwét, mau tring nga, 1a tryc khuin Gram duong.
Chung CF19 ¢6 kha ning tong hop enzyme catalase, sinh
siderphore, ¢6 thé di dong nhung khong c6 kha nang sinh
acetoin.

Ching CF19 ¢6 hoat tinh phan giai P manh nhét khi
ngudn C dugc thay thé 1a duong glucoza ngudn N vo co va
hitu co lan luot 13 (NH ),S0, va cao nam men. Ching CF19
sinh trudng phat trién tot o dleu kién pH 4-5. Chuing nay co
thé chju duoc nong do mubi NaCl 10%, hoat tinh phan giai
manh nhét trong méi truong c6 nong dé mudi dudi 1%.

Ching CF19 ¢6 kha ning sinh tong hop IAA kich thich
su sinh trudng cua cdy trong. Lugng IAA thu dugc sau 4
ngay nudi cdy dat khoang 68,79 pg/ml. Chung CF19 dbi
khéng manh v&i nam gay bénh héo vang F. oxysporum.

Nghién ctru nay s& dugc tiép tuc nham tim hiéu nhiing
dac tinh sinh hoc va dinh danh chinh xé4c chung vi khuan
CF19, tir d6 c6 thé danh gia hiu qua phéan giai P va K kho
tan trong thuc té san xuét.
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