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SUMMARY

Selection of beneficial microorganisms to produce micro-organic fertilizer
using for tea tree in Yen Bai province

Application of micro-organic fertilizer containing microorganisms such as nitrogen fixation, plant
growth promotion and phosphate solubilizing bacteria is one of important solutions in oder to
improve the yield, quality of safety tea in Yen Bai province. From 15 samples of tea farming soil in
Yen Bai province, the 3 nitrogen fixation strains - VCos, TY02, YBos3; 3 phosphate solubilizing strains
- BL2, BL4, BL7; 3 plant growth promotion micro-strains - ST1, ST8, ST18 were selected. They are
assessed biological activities as well as effect of environmental conditions on their survival and
biological activities. 3 strains - BL2, ST1, YBos among of selected strains have capacity to growth
and development well in low pH. These strains are suitable for tea cultivated zone in Yen Bai
province and having hight potential for manufacture of micro-organic fertilizer for tea tree in Yen Bai
province.
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I. DAT VAN DE

Cay che 1a mot trong nhitng cdy cong
nghiép duogc trong lau doi ¢ nudc ta,
nguoi Viét Nam st dung ché nhu mot
thic ubng khong thé thiéu trong cudc
sébng hang ngay. Trudc day ché duoc
trong chu yéu dé phuc vu nhu ciu hang
ngay cta ngudi dan vi thé dién tich ciing
nhu nang sudt con han ché. Hién nay
ngoai phuc vu nhu ciu trong nudc chung
ta con xuat khau ché ra cac nudc trén thé
gi6i nén ning suit ciing nhu chat luong
cheé doi hoi cao hon. Ngoai viéc dua cac
giéng ché dic san vao san xuit dong thoi
ap dung cac tién b ky thuat ciing nhu
tham canh di dwa ning sudt ché 1én cao,
song viéc thdm canh qua muc va st dung
qua nhiéu phan bon, thudc bao vé thuc vat
hoa hoc va chat kinh thich sinh truong da
lam giam dang ké chit luong ché ciing
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nhu moi truong song. Pé khic phuc
nhitng han ché d6 phuong phap sit dung
phan hitu co vi sinh chira cac vi sinh vt
c6 hoat tinh kich thich sinh truéng thuc
vat, phan giai 1an, c¢6 dinh nito tu do, ddi
khang bénh... 1a mét trong nhiing gidi
phap quan trong va c6 y nghia thyc tién.
Yén Bai 1a mot trong sb 5 tinh co dién
tich ché 16n nhit nudc. San phim ché cua
Yén Bai chu yéu 1a ban thanh phiam cung
cip cho cac doanh nghiép xuat khau. Tuy
nhién hién nay chéat luong ché Yén Bai
con thip do nhiéu nguyén nhan nhu gidng
ché, k¥ thuat trong, st dung phan bon va
thudc hoa hoc bao vé thuc vat chua hop
ly. Pac biét nguoi néng dan chua cod thoi
quen st dung phan hitu co vi sinh. Nhiéu
két qua nghién clru trong va ngoai nudc
vé phan bén hiru co vi sinh déu khing
dinh, hiéu qua cua n6 phu thudc vao hoat
tinh sinh hoc, kha nang canh tranh vai vi
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sinh vat c6 sin trong dat va kha ning
thich tmg vé&i diéu kién moi trudng dat
cua cac vi sinh vat st dung trong phan
bon, phan hitu co vi sinh didc biét c6 y
nghia néu cac vi sinh vat sir dung c6 nhiéu
hoat tinh sinh hoc quy. Vi vdy, viéc phan
1ap va tuyén chon cac chung vi sinh vat co
hoat tinh ¢6 dinh dam, phan giai lan, cb
dinh nito ty do, d6i khang bénh... phu hop
v6i diéu kién ty nhién cia Yén Béi dé san
xuét phan hitu co vi sinh cho cay ché la
rdt co y nghia.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat ligu

Mau dét thu thap tir cc ving trong ché
ctia tinh Yén Bai; Cac méi truong dung dé
phan lap, tuyén chon céc vi sinh vat ¢ dinh
nito ty do, phan giai lan va kich thich sinh
trudng thuc vat (moéi truong Ashby, AT,
Pikovskaia, King B).

2. Phwong phap nghién ctru

Phwong phap dém sé luong vi sinh
vét, phuong phap phan 1ap, nudi cdy, nhan
giéng, xac dinh mét sé dic diém sinh hoc
[1]. Panh gia anh hudng cua diéu kién
moi truong dén sinh truong, phat trién cua
cac chung vi sinh vat, ky hiéu (-): Khong
phét trién; (+): Phat trién yéu (Mat do té
bao khoang 104- 105 CFU/ml); (++): Phat
trién binh thuong (Mat do té bao khoang
106- 107 CFU/ml); (+++): Phat trién tdt
(Mat do té bao khoang 108- 109 CFU/ml).
Phuong phap do hoat tinh khir axetylen
trén may sac ky khi dé danh gia kha ning
¢ dinh nito cua céc ching vi sinh vét
phan lap. Xac dinh kha nang phan giai lan

bing phuong phap so mau “Xanh
molipden” va phuong phap do vong phan
giai. Phuong phap Salkowski cai tién dé
xdc dinh kha nang sinh [IAA cua céc
chung vi sinh viét.

I1I. KET QUA VA THAO LUAN

1. Tuyén chon cac chung vi sinh vat cé
dinh nito

1.1. Phan lap cdc chung vi sinh vt
c¢6 hoat tinh cé dinh nito

Tt 15 mau dat thu thap da phan lap
duoc 17 chung vi sinh vat c6 kha nang
phat trién t6t trén moi truong Ashby (moi
truong dic hiéu dé phan lap vi khuan cb
dinh Nito tu do). Hau hét cac chung vi sinh
vat phan 1ap dugc déu la chung vi khuan
thudc chi Azotobacter, c6 nhiéu hinh dang
khac nhau nhu: tron, 161, det, chi yéu c6
mau tring, tring duc hay tring nga. Trong
17 chung vi sinh vat phan 13p dugc c6 5
chung tir VCO1 dén VCO04 thudc ving dat
trong ché ¢ huyén Vin Chan, 5 ching
thudc ving dat trong ché cua huyén Tran
Yén va 7 chung thudc ving dat cua huyén
Yén Binh.

1.2. Pénh gia kha nidng cé dinh nito
cua cdc chiung Azotobacter phan lap

Pé xdc dinh hoat tinh ¢é dinh nito cia
cdc ching Azotobacter phan lap duoc, da
tién hanh nuéi cay 17 ching vi khuan trén
moi trudng ban 1ong AT & 30°C. Sau d6 xac
dinh hoat tinh khir axetylen trén may sac ky
khi thong qua viéc xac dinh ham lugng
etylen tao thanh. Két qua xac dinh ham
luong etylen cua timg chung dugc thé hién
0 bang 1.
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Bang 1. Kha nang cb dinh nito ciia ching Azotobacter

STT | Ky hiéu ching cggil';"; /m;;: ;g’}’,;” STT | Ky hiéu ching C‘;tdyil';: /;‘,:%g(f;’;”

1 VCo1 186,2 10 TYos 12,4

2 VCo2 51,4 1 YBor 156,1

3 VCos 4239 12 YBo2 106,6

4 VCos 27,6 13 YBos 4272

5 TYor 112,0 14 YBos 1115

6 TYor 3427 15 YBos 81,7

7 TYos3 87,2 16 YBos 96,1

8 TYos 81,6 17 YBor7 81,9

9 TYos 52,6

Ghi cht: VC - mau dét trdng ché thu thap tai huyén Van Chén, Yén Bai
TY - méu dat trong ché thu thap tai huyén Tran Yén, Yén Béi
YB - miu d4t trong ché thu thap tai huyén Yén Binh, Yén Bai

Két qua danh gia cho thiy, nhin chung
cac chung Azotobacter déu c6 kha nang cd
dinh nito tg do, trong 17 ching phén lap
duoc c6 3 ching c6 kha nang hinh thanh
etylen cao, d6 la ching VCo; dat 423,9
pmol/ml/ngay, chung TYo: dat 342,7
pmol/ml/ngay va chung YBos dat 4272
umol/ml/ngay.

2. Tuyén chon cac ching vi sinh vat c6
hoat tinh phan giai lan

2.1. Phéan lap cdc chung vi sinh vat
c6 hoat tinh phan giai 1an

Tir 15 mau dt tién hanh phan lap trén
moi truong dic hiéu c6 chira thanh phan
Ca3(POs),. Két qua thu dugc 15 ching,
trong d6 5 chung vi sinh vét phén giai lan tir
BL1 dén BL5 xuét hién ¢ ving dat trong
ché huyén Vin Chan, 10 chung ¢ dat trong
ché huyén Tran Yén (tr BL6 dén BL15).
Nhin chung, hiu hét cac chung phan lap
dugc ¢6 hinh dang rat khac nhau nhu: Tron,
164, nhéy, det, rang cua... mau sdc cling
khac nhau: tréng, tréng duc, ndu, vang,
ngoai trang nhan mau nau sam.

Hinh 1: Phan ldp cac chung vi sinh vdt phdn gidi lan (tao vong trong bao quanh)
tir méau ddt trong ché ciia huyén Van Chan
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2.2. banh gia hoat tinh cua cac
ching vi sinh vat phan giai 1an

Céc chung vi khuan phan giai 1an duoc
kiém tra hoat tinh bang phuong phap dinh
tinh, duc 13 thach dé lva chon nhiing chiing
¢ hoat tinh cao, hinh anh va két qua trinh
bay trong bang 2 va hinh 2.

bang phirong phép duc 16 thach.

Bang 2. Panh gia hoat tinh phan giai 1an cta cac ching vi khudn phan 1ap

Hoat tinh phan giai lan

Hoat tinh phan giai lan

STT Ky hiéu ching (D-d, mm) STT Ky hiéu ching (D-d, mm)

1 BL1 5 9 BL9 10

2 BL2 18 10 BL10 8

3 BL3 7 11 BL11 11

4 BL4 17 12 BL12 10

5 BL5 8 13 BL13 7

6 BL6 9 14 BL14

7 BL7 16 15 BL15 17

8 BL8 6

Sb liéu & bang 2 cho thdy, trong 15
chung kiém tra c6 4 chung 1a BL2, BL4,
BL7, BLI15 c6 hoat tinh phan giai lan véi
duong kinh vong phan giai > 16 mm, day la
nhitng chung c6 hoat tinh phan giai lan kha

cao. 4 chung Iya chon dugc danh gia hoat
tinh bang phuong phip dinh lwong ham
luong P>Os hoa tan sau 1 tuan nudi ciy
trong modi truong dich thé co chua
Ca3(PO4)2, két qua trinh bay trong bang 3.

Bang 3. Hoat tinh phéan giai Ca3(PO4)2 trong méi truong dich thé cua cac chung vi sinh vat
trong nhom phén gidi cao

STT Ki hiéu ching Chisé OD Ham lwong lan tan (pg/l)
1 BL2 0,050 17
2 BL4 0,203 20
3 BL7 0,156 15
4 BL15 0,046 4

S liéu & bang 3 cho thay, kha ning hoa
tan P,Os trong mdi truong dich thé cua
ching BL4 13 cao nhét dat 20 pg/l, sau do
dén ching BL2 dat 17 pg/l va chung BL7
dat 15 pg/l va thap nhat Ia ching BL15 dat 4
pg/l. Nhu vay, 3 chung BL2, BL4 va BL7 c6
hoat tinh phan giai lan cao dugc lua chon sir
dung cho viéc nghién ciru va danh gia tiép.

3. Tuyén chon cac chiing vi sinh vat c6
hoat tinh kich thich sinh trwéng

3.1. Phan lap cac chung vi sinh vat
c6 hoat tinh kich thich sinh truwéng

Tu 15 mau dat trong ché cua céac
huyén Van Chan, Tran Yén va Yén Binh
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cua tinh Yén Bai da phan lap duoc 18
ching vi sinh vat c6 kha nang kich thich
sinh truong thyc vat. Trong d6 dat trong
ché & Vin Chéan phén lap duoc 10 chung
tr ST1 dén ST10, huyén Trin Yén phan
lap dugc 4 ching (tr ST11 dén ST14) va
huyén Yén Binh phan lap dugc 4 chung
(ST15 dén ST18). Cac chung vi sinh vét
phan 1ap duoc chu yéu 13 vi khuan, thudc

cac chi Bacillus va Azotobacter va c6 dic
diem hinh thai da dang vé hinh dang, mau
sac va kich co.

3.2. banh gia hoat tinh cac chiang vi
sinh vat kich thich sinh trwwéng

Xac dinh kha nang sinh tong hop IAA
thd cua cac ching vi khuan phan lap bang
phuong phap dinh tinh.

Hinh 3: Kha nang sinh IAA thé bang phwong phdp so mau.

Két qua thu dugc 18 ching vi sinh vt
c¢6 kha ning sinh tong hop IAA thd, trong
d6 hdn hop cac chiing vi sinh vat ST1, STS,
STS8, ST9, ST10, ST17, ST18 c6 mau do
dam. Nhu vay, bude dau dinh tinh cho thiy
chung c6 kha ning sinh tong hop IAA
manh, cac chiing vi sinh vat con lai c6 mau
nhat hon, c6 nghia ring ham luong IAA ma
chung sinh ra it hon.

Tuy thudc vao dac tinh cua tung chung
vi sinh vat ma ham luong IAA sinh ra trong
cung thoi gian 1a khac nhau gitta cac chung,
dong thoi ham lugng IAA hinh thanh theo
thoi gian cua tung ching vi sinh vt ciing
khac nhau. Két qua xac dinh ham luong
IAA tho hinh thanh theo thoi gian khac
nhau duoc biéu hién trong bang 4.

Bang 4: Ham lugng [AA tho hinh thanh cta cac chiing vi sinh vat phéan lap

STT Ky !liéu Ham Iwgng IAA hinh thanh trong dung dich nuéi cy cac ching vi sinh vat (ug/ml)

ching 2 ngay 3 ngay 4 ngay 5 ngay
1 ST1 32,37 42.28 103.48 115,40
2 ST2 15,65 25,07 25,17 26,03
3 ST3 30,68 35,81 38,65 34,52
4 ST4 15,03 15,78 27,26 31,40
5 ST5 19,25 20,04 21,10 69,29
6 ST6 30,21 37,06 39,13 40,43
7 ST7 19,10 22,40 29,50 41,42
8 ST8 73,78 105,90 162,70 170,15
9 ST9 13,52 22,70 31,62 67,23
10 ST10 14,37 22,68 30,18 56,69
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STT Ky !‘iéu Ham lweng IAA hinh thanh trong dung dich nuéi cay cac chiing vi sinh vat (ug/ml)

ching 2 ngay 3 ngay 4 ngay 5 ngay
11 ST11 18,78 23,63 40,07 74,36
12 ST12 13,19 15,76 16,47 25,89
13 ST13 37,25 39,65 54,69 49,98
14 ST14 20,07 15,19 60,07 11,63
15 ST15 32,50 26,19 49,01 42,56
16 ST16 29,05 37,28 49,59 49,23
17 ST17 22,07 15,42 19,37 21,24
18 ST18 88,29 105,87 122,88 117,23

S6 liéu & bang 4 cho thiy, 3 ching vi
sinh vat ST1, STS, ST18 ¢6 kha nang sinh
IAA rit manh (sau 5 ngay nudi cdy lic,
nong do IAA trong dung dich >100 pg/ml),
cac chung vi sinh vat con lai thi kha nang
sinh TAA kém hon (ndng d6 IAA trong
dung dich <100 pg/ml).

4. Nghién ctru diéu kién méi trwong
thich hop ctia cac ching lwa chon

4.1. Méi trwrong thich hop cua cdc
ching vi sinh véat cé dinh nito

4.1.1. Anh hwéng ciia pH méi triweong

Két qua nghién ciru anh hudng cia diéu
kién pH nudi cay dén méat do té bao cua céac
chung Azotobacter lya chon dugc thé hién
trong bang 5.

Bang 5: Kha nang sinh trudng ctia cac
chung Azotobacter tuyén chon
trong cac diéu kién pH

trung tinh, trong diéu kién pH méi trudng
axit chi cd YBo3 ton tai va phat trién dugc.
4.1.2. Anh hwéng ciia nhiét dg
Két qua anh huong cia diéu kién nhiét
dd nudi cay dén mat do t€ bao cua cac
chung Azotobacter phan 1ap dugc thé hién
trong bang 6.

Bang 6: Kha nang sinh trudng
cua cac chung Azotobacter tuyén chon
trong cac diéu kién nhiét do khac nhau

s7r | KV higu Piéu kién nhiét do (°C)
chiung | 8.10 | 25-30 | 40-45 | >60
VCo3 + +++ + -
2 TYo2 + +++ + -
3 YBos + 4t + -

STT ﬁl’::;“ Didu kién pH
45-55-/65-|75-
* 150 607080
1 VCo3 - + ++ +++ ++ -
2 TYo2 - + ++ +++ ++ -
3 YBos + ++ +++ | +++ + -

S6 liéu & bang 5 cho thdy, cac ching
lya chon d€u phat trién tot ¢ diéu kién pH

S6 liéu & bang 6 cho thay, cac chung
Azotobacter lya chon déu phe‘it trién tot &
nhiét do 25 - 30°C. Trong diéu kién nhiét
do dudi 10°C va trén 40°C cac ching
Azotobacter phan 1dp duge déu phat trién
yeu.

4.2. Méi trwrong thich hop cua cdc
chidng vi sinh vét phan giai l1an

4.2.1. Anh hwong pH méi triecong

Két qua nghién ctru anh huong cua cac
muc pH khac nhau dén sinh trudng cua 3
chung vi sinh vat phan giai 1an lga chon
dugc thé hién trong bang 7.
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Béang 7: Kha nang sinh truéng
cua cac chung phan giai lan tuyén chon
trong cac diéu kién pH nuéi cay khac nhau

K hie Piéu kién pH

y hiéu

STT - 45-/55-|65-|7,5-

chdn ] s 3 )
9|4 50| 60| 7,0 | 8,0 85
1 BL2 - ++ ++ +++ + -

BL4 - + ++ +++ + -
BL7 - + + +++ ++ -

Ca 3 ching déu co kha ning sinh
truong va phat trién tot trong moi trudng co
pH tu 6,5 - 7,0, trong moi truong pH axit
hodc bazo cac chung lya chon déu phat
trién kém. Tuy nhién, ching BL2 ¢ thé
phat trién dugc voi pH méi trudong a xit tir
4,5-5,5.

4.2.2. Anh hwéng ciia nhiét d¢ nudi cdy

Két qua nghién ciu anh huong cia
nhiét d6 nudi cdy dén sinh truong, phat
trién cua 3 chang nghién cu trinh bay
trong bang 8.

Bang 8: Kha nang sinh truéng
cua cac chung phan giai lan tuyén chon
trong cac diéu kién nhiét d0 nudi cay khac

4.3. Méi trworng thich hop cua cac

chidng vi sinh vét kich thich sinh trwdéng
4.3.1. Anh hwéng ciia pH méi trwong

) Két qua nghién ciru anh huéng cia pH

dén sinh trudng cta 3 chung kich thich sinh

trudng Iya chon dugc thé hién trong bang 9.

Bang 9: Anh huong cua pH dén kha ning
sinh trudng cua cdc ching kich thich sinh

truong
Ky hie Diéu kién pH
sTT| " Y Ay 45-|55-|65-(75
chun 9 = 19,9 =1 0,9 = [,9 =
914 |50|60|70]80]|%

ST1 + ++ | | |+ -
ST8 - + ++ | +++ | ++ -
ST18 - + ++ | +++ + -

S liéu ¢ bang 9 cho thay, chung ST1
c6 kha nang ton tai va phat trién trong pH
moi trudng axit con cac chung ST8, ST18
khong ton tai hodc phat trién yéu. Trong
diéu kién pH moi truong trung tinh céac
ching lya chon déu phat trién tot.

4.3.2. Anh hwong cua nhiét @6 moi
truong nudi cdy

Két qua nghién ciu anh hudng cia
nhiét d6 moéi truong nudi cdy dén sinh
truong, phat trién cua 3 ching nghién ctru
trinh bay trong bang 10.

Bang 10: Anh hudng ctia nhiét d6 dén kha
nang sinh truéng cua cac ching kich thich

nhau
STT Ky t‘iéu Piéu kién nhiét do (°C)
ching | 8.10 | 25-30|40-45| >60
1 BL2 + +++ + -
BL4 + +++ - -
BL7 + +++ + -

Ca 3 chung (BL2, BL4 va BL7) déu c6
kha nang phat trién tot khi nudi cdy o
khoang nhiét d6 tir 25 - 30°C. O nhiét do
<10°C cac ching phat trién yéu. Ngudng
nhiét d6 40 - 45°C nhin chung cic ching
khong phat trién hodc phat trién yéu. Nhiét
d6 >60°C ca 3 ching nghién ctru déu khong
phat trién.
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sinh trudng
STT Ky !liéu Diéu kién nhiét do (°C)
chung 8-10 | 25-30 | 40-45 | >60
ST1 + +++ + -
ST8 + +++ - -
ST18 + +++ + -

Céc chung lya chon déu phat trién t6t
trong diéu kién nhiét d6 25-30°C, nhiét do
dudi 10°C cac ching phat trién kém va trén
40°C cac ching phat trién yéu hodc khong
ton tai.
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IV. KET LUAN

Pi tuyén chon duoc 3 ching vi khuan
Azotobacter 1a VCoz, TY02 va YB3 c6 ham
luong etylen tao thanh dat tir 342,7 - 4272
pmol/ml/ngéy, 3 ching - BL2, BL4 va
BL7, kha nang hoa tan P>Os trong moi
trudng dich thé dat tir 15 - 20 pg/l; 3 chung
- ST1, ST8 va ST18, ndng do IAA trong
dung d;ch dattur 115,4 - 170,15 pg/ml.

Trong s6 cac chung vi sinh vat tuyén
chon, 3 chung - BL2, ST1, YBos c6 kha
nang sinh truéng ¢ didu kién pH mobi
truong thip. Day la cac chung vi sinh vat
tiém nang thich hop voi diéu kién dat trong
che Yén Bai, cling nhu san Xuat phan bon
hitu co vi sinh cho céy che tai Yén Bai.
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BIEN PHAP PHONG TRU SINH HQC DOI VO’I
TUYEN TRUNG KY SINH GAY HAI VUNG RE CA PHE TAI CANH

Lé Bang Khoa, Nguyen Thi Thién Trang,
Nguyén Thi Van

SUMMARY

Biology control of parasite nematodes in root system
of the replanting coffee trees

The parasite nematodes, such as Pratylenchus sp., Meloidogyne sp. Radopholus sp.,... are key
microorganisms endamaging root system of the replanting coffee in Central Highlands, Vietnam.
Bio-control of these nematodes now becomes a potential way to protect the reruvenated coffee
trees. The years of 2010 and 2011, a field trial was accomplished to evaluate the influences of
some bio-products (Sincocin 0,56SL, Agrispon 0,56SL, Olisan 10DD, Palila 500 and Neem) on
coffee parasite nematodes. The findings of this trial showed that Neem was an effective solution to
moderate the nematode disease stress on the replanting coffee trees. The AUDPC value (area
under the disease progress curve) of this treatment always was lower than the others. About bio-
product effectiveness, the Neem also represented the most effective treatment in controlling the
parasite nematodes (55,02%), followed by Palila 500 (49,15%).
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