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NGHIEN CUU TAO CHE PHAM DA CHUNG Vi SINH VAT
VA DANH GIA HIEU QUA CUA CHE PHAM POl VOI SAN XUAT
CAY CON THONG NHUA (Pinus merkusii) G VUGN UCM

Nguyén Thi Thity Nga
Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT

Thong 14 ciy trong da muc dich, mang lai ngudn loi vé kinh té va bao vé méi
truong. Tuy nhién gieo wom thong tai virdn wom con méc nhiéu bénh, nhu bénh
vang coi do cdy khong c6 moi quan hé cong sinh voi nam, bénh théi c6 1 do
nam Fusarium oxysporum. Viéc tao ché pham vi sinh vat da chung giup tang
sinh truong va han ché bénh cta cy Thong nhya, dap ing dugc nhu céu tao ra
nhitng cdy con chat lwong cao cho cong tac trong rimg. Diéu nay 1a rat can thiét
va ¢6 ¥ nghia khoa hoc, thuc tién. Ché pham da chung vi sinh vat c6 thanh phan

Tir khod: Cay Thong trong 10kg nguyén liéu co 35% })(}t apatit, 35% mun, 20% Potassium
nhua, ché pham da polyacrylamide, 5g bao tir hiru tinh ndm Pisolithus tinctorius, 500ml dung dich
chung vi sinh vat, VSV sinh IAA, 500ml dung dich VSV phan giai !én, 500ml dung dich VSV déj
ciy con. khang véi nam bénh va 500ml dung dich VSV ¢6 dinh nito, mang lai mat do t&

bao cao nhat va hoat tinh cta cac chung vi sinh vét tot nhat. Ché pham da chung
vi sinh vat c6 mat do té bao it thay doi khi bao quan & nhiét do phong véi thoi
gian 6 thang, bon 2 gam ché pham da ching vi sinh vt cho 1 ciy con & vuon
wom, sau thoi gian 2 thang it co su khac biét vé chiéu cao va duong kinh gbe.
Sau 4 thang, 6 thang va 8 thang, bon 2 gam che pham déu cho két qua vuot troi
vé chiéu cao va dudng kinh goc, tang 23% vé chiéu cao va 28% duong kinh gbc
so v6i cong thirc d6i ching. Chiéu cao Thong nhya sau 8 thang dat 22,6cm
duong kinh géc dat 4,12mm, cho ty 1¢ bi bénh thép nhat, ty 1& cong sinh cao
nhét so v6i cac cong thirc bon lidu luong vi sinh khéc va cong thire dbi ching.

Study on the production of multi-racial microorganism inoculum and evaluating
its effectiveness for producing Pinus merkusii seedlings in the nursery

Pine is a multi-purpose tree, which can generate economic benefits and also
protect the environment. However, there is a variety of diseases that pines can
suffer in the nursery such as yellow stunted growth by lack of fungal symbiotic
association, damping off by Fusarium oxysporum. Producing multi-racial
microorganism inoculum can help stimulate the growth and reduce diseases of
) Pinus merkusii, meet the demand to produce high quality seedlings for
Keywords: P mus.— reforestation. Multi-racial microorganism preparation including 35% apatite
merkusii, Multl-ramal powder, 35% humus, 5g Pisolithus tinctorius symbiotic fungi, 500ml IAA
microorganism bacteria solution, 500ml microbes decompose phosphate bacteria solution,
inoculum, seedling 500ml antagonistic bacteria pathogenic fungi bacteria solution, 500ml symbiotic
bacteria liquyd nitrogen fixed, 20% Potassium polyacrylamide brought the
highest microbial density and activity. The microbial density of the inoculum
remained nearly unchanged when stored at room temperature in a period of 6
months. Using 2gr of the inoculum per seedling, after 2 month there was
insignificant difference in height and stem diameter. After 4 months, 6 months
and 8 months, using the inoculum resulted in outstanding results of height and
stem diameter (23% and 28% in height compared to the control formula). Pinus
merkusii after 8 months was 22.6cm in height and 4.12mm in stem diameter,
had lowest rate of disease and highest rate of symbiotic than any other microbial
and control formulas.

3960



Nguyén Thi Thuy Nga, 2015(3)

Tap chi KHLN 2015

L PAT VAN PE

Vi sinh vat ¢6 vai trd quan trong trong hé sinh
thai néng, 14m nghiép, bao gdm cac nhém:
nam cong sinh; vi khuén cong sinh ¢d dinh
nito, vi khuan cd dinh nito tu do cung cép dam
cho cay trong; nhom vi sinh vét tao ra chét
kich thich sinh truong thuc vat, dién hinh Ia
Indole-3 - Acetic Axit (IAA); nhom vi sinh vt
phan giai cac hop chit khoang khé tan thanh
dé tan va nhom vi sinh vat d6i khang v6i ndm
giy bénh. Ché pham vi sinh vat bén cho cay
ring nham ting sinh trudng cia cdy, giam
thiéu ty 1¢ bi bénh cua cdy chu di duoc nhiéu
nude trén thé gidi nghién ciru va san xuét dang
thwong mai nhu & My, Canada. O Viét Nam,
phan vi sinh vat ¢ dinh dam dugc ban dudi
cac tén thwong pham nhu: phén nitragin chira
vi khuan ndt san cdy dau twong, phan rhidafo
chtra vi khuan ndt san cay lac, Azozin chuta vi
khudn hat dam tir khong khi séng trong ruong
lta. Méc du vay nhitng loai phan vi sinh riéng
cho cay lam nghiép con it hodc khong c6. Hién
nay, thong 1a cay trong 1am nghiép duoc giy
trong ¢ hau khap cac tinh trung du va mién
nui, né mang lai gia tri 16n vé mat kinh té nhu:
cung cip nguyén vat liéu cho nganh khai thac
than (gd tru mo), nganh xay dung, nganh cong
nghiép lam gidy, gb bao bi, nhua thong con

duoc dung trong nhiéu nganh céng nghiép nhu
son, véc ni, vat liéu cach dién va cac mat héng
tiéu dung khac . Tuy nhién viéc gieo wom va
gy trong thong ¢ nudc ta hién nay con gip
nhiéu kho khin va trd ngai. Gieo wom thong
tai vuon wom con mic nhiéu bénh, nhu bénh
vang coi, thdi ¢ ré do nam Fusarium. Cay
thong va mot sd loai cdy trong khac chi sinh
truong va phat trién duoc khi r& ¢6 mdi quan
hé cong sinh véi ndm hinh thanh hé nim ré.
Theo phuong phap gieo wom truyén thong, sir
dung 10% dat mat ring thong da khép tan tron
v6i thanh phan rudt bau dé co6 ngudén nim cong
sinh tir tu nhién. Viéc lam nay cling c6 nhiéu

didu bt loi: nAm cong sinh khong duge tuyén
chon, mang theo sau, dac bi¢t 1a bénh 16 cd 1é
va bénh rom 14 thong, 1ay 16p dat mit dan dén
hé sinh thai cua rung thong khép tan bi anh
huong va chi phi rt 1on nhung hiéu qua khong
cao. Nghién ctru tao ché phim da chung vi
sinh vat dé gieo wom va gy trong Thong
nhya, thay thé viéc gieco wom thong béng
phuong phép truyén théng, giup ting sinh
trudng va han ché bénh dép ing dugc nhu cau
tao ra nhiing cdy con chat luong cao cho cong
tac trong rimg, tao rung Thong nhua sinh
truong phat trién tot c6 ¥ nghia khoa hoc va
thuc tién.

1L POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Dé tao phan vi sinh da chung, cic ching vi
sinh vat dua vao st dung 13: nim cong sinh
(Pisolithus tinctorius) ching Ptl; vi sinh vét
sinh tong hop IAA (Pseudomonas fluorescens)
chung QI vi sinh vét dbi khdng nAm gay bénh
(Bacillus subtilis) chung Qly4, vi sinh vat cb
dinh nito tu do (Azotobacter bejerinski) chung
V42 wva vi sinh vat phan gidi lan
(Burkholderia cenocepacia) chung N2.1. Cac
chung vi sinh vat nay do B mon Vi sinh vt
rung, Trung tdm Nghién ctru Béo vé rung cung
cap.

2.2. Phuong phap nghién ciru tao ché pham
da ching vi sinh vat

2.2.1. Phuwong phap nghién ciru sy twong tdc
ctia cdc vi sinh vit trong ciing hon hop

Nhan sinh khdi cac chung vi khuan trén moi
truong dinh dudng khac nhau, mdi ching vi
khuan 1dy 10ml phdi tron déu trong 1 binh
tam giac. Sau cac thoi gian 2 tuan, 4 tuan va 8
tuan kiém tra mat do cua chiing bang cach lay
hén hgp cac chung thu dugc dung phuong
phap pha lodng téi han cay, trang trén moi
truong thich hop véi tung loai vi sinh vat, do
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dém mat do bao tir cua chung, thi nghi¢m
duoc lap lai 3 1an.

2.2.2. Phwong phap nghién ciu xdc dinh gid
thé tao ché pham da chiing VSV

Bao tir hitu tinh nAm Pisolithus tinctorius, sinh
khéi dung dich cac chung vi sinh vat: VSV
sinh IAA, VSV phan giai 1an. VSV d6i khang
v6i ndm bénh va VSV ¢b dinh nito (dung dich
cac chung vi sinh vat khi nhan sinh khdi mat
d6 bao tir dat t6i thiéu 1a 19,1 x 10%) cung tron
v6i cac chat dua vao thir nghiém ¢ 4 cong
thire sau:

- Cong thuc 1: Véi 10kg nguyén li€u trong do
45% Dbot apatit, 45% mun, 10% Potassium
polyacrylamide, 2,5g bao tir hiru tinh nidm
Pisolithus tinctorius, 250ml dung dich VSV
sinh IAA, 250ml dung dich VSV phan giai lan,
250ml dung dich VSV dbi khang véi niam
bénh va 250ml dung dich VSV ¢6 dinh nito.

- Cong thuc 2: Véi 10kg nguyén li€u trong do
35% bot apatit, 35% mun, 20% Potassium
polyacrylamide, 5g bao tir hitu tinh ndm
Pisolithus tinctorius, 500ml dung dich VSV
sinh IAA, 500ml dung dich VSV phan giai lan,
500ml dung dich VSV d6i khang v&i nam
bénh va 500ml dung dich VSV ¢d dinh nito.

- Cong thuc 3: Vi 10kg nguyén liéu trong do
35% dat sét, 35% mun, 20% Potassium
polyacrylamide, 5g bao tir hitu tinh nim
Pisolithus tinctorius, 500ml dung dich VSV
sinh IAA, 500ml dung dich VSV phén giai lan,
500ml dung dich VSV d6i khang v6i ndm
bénh va 500ml dung dich VSV ¢d dinh nito.

- Cong thirc 4: Vo1 10kg nguyén liéu trong do
45% dat sét + 45% mun + 10% Potassium
polyacrylamide, 2,5g bao tir hiru tinh nidm
Pisolithus tinctorius, 250ml dung dich VSV
sinh [AA, 250ml dung dich VSV phan giai lan,
250ml dung dich VSV @i khang véi ndm
bénh va 250ml dung dich VSV c¢b dinh nito.

Sau khi tao ché pham da ching vi sinh vit,
tién hanh dénh gia sy ton tai té bao cua cac
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ching VSV ¢ cac cong thirc phdi tron khéac
nhau trong cac ché phim hon hop. Sau khi
phéi tron ché phim VSV duoc 2 tuan, dung
ché phim VSV d6 phan 1ap tré lai cic chung
vi sinh vat, bang phuong phap pha lodng téi
han va cdy trang trén méi trudng thich hop véi
tung loai vi sinh vat.

2.2.3. Phuong phap danh gia hoat tinh cua
cdac chiing VSV trong ché phtfm

Tién hanh phan lap lai tir ché pham da ching
VSV voi cac moi truong khac nhau sau thoi
gian 4 tuan, 8 tuan, 12 tudn, 16 tuln, kiém tra
mat do bao tr va hoat tinh ctia cac chung vi
sinh vat.

2.2.4. Phwong phadp nghién cvru thoi gian bdo
qudn ciia ché pham.

Ché pham da ching VSV dugc thir nghiém
bao quan theo 2 cach:

Bé4o quan ¢ nhiét do phong binh thuong,

Bao quan trong phong nhiét do (15 - 20°C).
Sau thoi gian 1,5 thang, 3 thang, 4,5 thang va
6 thang, tién kiém tra mat do bao tir cac ching
vi sinh vat.

2.3. Phwong phap danh gia hiéu qua ciia ché
pham véi cAy Thong nhya & vurdon wom

- Thi nghiém dugc tién hanh véi Thong nhua,
v6i 4 cong thuc: ba cong thic nhidm ché
pham va mot cong thirc d6i chimg, mdi cong
thirc 40 cdy con, thi nghiém lap lai 3 lan, thi
nghiém duogc bd tri theo khdi ngau nhién day
du. Bau trong cay co kich thuée 11 x 15cm,
thanh phan rudt bau: bao gdm dat bot (l4y tai
Pai Lai, Vinh Phuc) va cic lugng ché pham
khac nhau. Khir tring dat bang phoi dudi
nang tryc tiép 3 ngay.

+ Cong thuc 1: cong thirc dbi chung, 1% lan
nhu dong bau trong san xuat.

+ Cong thirc 2: bon ché pham 1 gam/cay.

+ Cong thirc 3: bon ché pham 2 gam/cay.

+ Cong thirc 4: bon ché pham 3 gam/cay.
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- Thu thap s litu & cac mdc thoi gian 2
thang, 4 thang 6 thang va 8 thang: do chiéu
cao, do duong kinh géc, xac dinh ty I¢ bi
bénh, ty ¢ cong sinh cua cdy con & cac cong
thtrc thi nghiém.

+ Ty 1€ bi bénh: 1a phﬁn tram s cay bi bénh so
v6i téng sb cdy diéu tra, dugc tinh theo cong

thirc sau: Pb = 2 %100
N

Trong do: Py la ty 1€ bi bénh (%)

n 12 sb ciy bj bénh,

N Ia tong sO cay dicu tra
+ Ty 18 cong sinh: 1a phan trim sb cay cong
sinh so véi tong s cay diéu tra, duoc tinh theo

cong thirc sau: Pcs = % x100
i

Trong do: P 1a ty 1€ cong sinh (%);

n 1a s6 cdy cong sinh;

N; 1a tong s6 cay diéu tra.
- Xtr 1y s6 liéu, phan tich phuong sai, so sanh
tri trung binh giita cdc cong thirc bang phan
mém SPSS 15.0, phan mém Ecxel.

ML KET QUA NGHIEN CUU

3.1. Két qua nghién ctiu tao ché phim da
ching VSV

3.1.1. Két qua nghién ciru sw twong tic ciia
cdc vi khudn trong cung hon hop

Sau khi nhan sinh khéi va tron cac ching vi
sinh vat khac nhau trong cung hdn hop, két
qua sy twong tac cua cac chung vi sinh dugc
thé hién & hinh 1.

12 1

10

= Pseudomonas

fluorescens (QI1)
W Bacillus subtilis (QI24)

Tl

Sau 2
tudn

Sau 4
tuin

Ban dau

Sau 8
tudn

Burlkholderia
cenocepacia (N2.1)

& Azotobacter bejerinski
(V4.2)

Hinh 1. Kha nang tap hop chung qua mat do bao tir cia VSV theo thoi gian

Théong qua hinh 1 cho thay ching VSV van
ton tai binh thuong trong cing mét dung dich,
khong c6 hién tuong thuc khuan. Mat do té
bao hiru hiéu cta cac ching VSV nhin chung
khong thay ddi sau 4 tuan va giam nhe sau 8
tuan. Tuy nhién, khi nghién ctu su tuong tac
clia cac ching vi sinh vat khi phdi tron ciing
cho thiy chung vi khuan phan giai lan
Burkholderia cenocepacia (N2.1) c6 kha nang
tdn tai manh nhit dat 7,5 x 10° (CFU/ml), tai
thoi diém sau 2 tudn phdi tron. Con cac ching
khac du & cac mdc thoi gian khac nhau ching
van phat trién kha manh. Tai thoi diém 8 tuan

chung Pseudomonas fluorescens (QI;) dat 2,0
x 10® (CFU/ml), thip nhét trong cac chung dua
vao nghién clru, tuy nhién day la mat d¢ dam
bao khi dua vao san xudt ché pham da ching
vi sinh vat. C6 thé két luan rang cac ching nay
c6 thé dua vao san xuit ché pham da chung vi
sinh vat 1a rat tot.

3.1.2. Két qua nghién citu xdc dinh gid thé
tao ché phim

Mdi chiing vi khuan sinh trudng va phat trién
t6t chiing déu phai c6 mot moi trudong phu hop
nhat dinh. Thir nghiém vdi cac loai moi truong
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v6i ty 1& chat mang khac nhau dé tim ra moi
truong chét thich mang hop cac vi sinh vat.
Gia thé duoc lua chon nghién cuu la apatit,
dat sét, mun véi chat gitr 4m Potassium

polyacrylamide. Két qua mat do vi sinh vat
ton tai trong chat mang & cac cong thirc khac
nhau sau 2 tudn phéi tron dugc trinh bay tai
bang 1.

Bang 1. Mat d6 té bao cac ching VSV sau 2 tuan phbi tron

Cong thirc CT1 CT2 CT3 CT4
Stt (CFU/Mg ché | (CFU/Mgché | (CFU/Mgché | (CFU/1g ché
Chung pham VSV) | pham vi sinh) | pham vi sinh) | phdm vi sinh)
1 Pisolithus tinctorius (Pt) 7.1 %107 9,2 x 10° 5,3 x 10® 13,4 x 107
2 | Pseudomonas fluorescens (Qly) 53 x 10° 17,3 x 108 21 x10% 6,5 x 10°
3 |Bacillus subtilis (Ql4) 6,3 x 10° 19,1 x 108 15,2 x 10° 9,2 x 10°
4 | Burkholderia cenocepacia (N2.1) 9,2 x 10° 14,1 x 108 3,2 x 108 3.4 x 10®
5 | Azotobacter bejerinski (V4.2) 12,3 x 108 29,0 x 10° 2,5x 10® 28,4 x 10’

Trong ca 4 cong thirc chat mang voi cac ty 18
phéi tron khéc nhau, cac ching vi sinh déu ton
tai v6i mat do kha. Két qua cling cho thdy, cac
chung vi sinh vat van ton tai binh thuong trong
cung mot ché phém, khong c6 hién tugng thuc
khudn. Nhung & nhitng cong thirc c¢6 ty 1 phbi
tron chat mang khac va luong vi sinh vat khac
nhau ciing c¢6 mat do t& bao vi sinh vat giira
cac cong thirc khac nhau. O cong thic 1 va 4
(khi dua vao tao ché pham 10% dung dich
VSV cac loai) thanh phan cac loai vi sinh vat
thap hon rat nhiéu so v6i cong thirc 2 va 3 (khi
dua vao tao ché pham 20% dung dich VSV
cac loai). Nhu dién hinh & chung Bacillus
subtilis (Qlr4) dbi khang khuan giy bénh dat
mat do té bao hiru higu 15,2 - 19,1 x 10°
CFU/1g ché pham vi sinh, khi dugc tron ty 1é
theo cong thuc 3, trong khi & cong thirc 4 mat
d6 té& bao hiru hiéu chi dat 9,2 x 10° CFU/1g
ché phém vi sinh. Nhu vy mat d6 vi sinh ban
dau dua vao tron ché pham ciing vo cing can
thiét, chung phai dam bao mat d6 cho phép thi
ché phém vi sinh vat mé&i dam béao chét luong.

O cong thirc 2 tit ca cac ching vi sinh vat déu
c6 mat do té bao hitu hiéu cao nhit. Trong khi
& cong thirc 3 mat do té bao cua ca 5 ching vi
sinh vat dd giam dang ké. Tuy ¢ cong thic 2
va 3 déu dua vao thi nghiém mat dg vi sinh vat
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ban dau 1a nhu nhau, nhu vay chiat mang co
anh huong rat dang ké. Thong qua d6 c6 thé
két luan apatis rat phu hop dé 1am chit mang
san xuat ché pham vi sinh vat. Qua phan tich &
trén cho thdy cong thirc chat mang phu hop 1a
cong thtrc 2: V6i 10kg nguyén liéu trong do
35% bot apatit, 35% mun, 20% Potassium
polyacrylamide, 5g bao tir hitu tinh nim
Pisolithus tinctorius, 500ml dung dich VSV
sinh [AA, 500ml dung dich VSV phéan giai lan,
500ml dung dich VSV d6i khang v6i nam
bénh va 500ml dung dich VSV ¢d dinh nito.

3.1.3. Két qud nghién ciru hoat tinh cdc
chiing VSV trong ché phim

Viéc nghién clru cac hoat tinh cia nhiing
chung d6 khi cung ton tai véi nhau 13 vo cing
can thiét va quan trong. Tién hanh phan lap va
tach riéng timg ching, kiém tra hoat tinh sinh
hoc nhu kha nang sinh IAA cuia ching
Pseudomonas fluorescens (Ql;); kha nang
khang nidm bénh ciia ching Bacillus subtilis
(Ql,4); Kha ning phan giai phdt phat khé tan
cua chung Burkholderia cenocepacia (N2.1);
kha ning c¢b dinh nito cta ching Azotobacter
bejerinski (V4.2) sau khoang thoi gian 4 tuan,
8 tudn, 12 tudn va 16 tudn phdi tron. Két qua
nghién ctru dugc trinh bay & bang 2.
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Bang 2. Hoat tinh sinh hoc cia VSV sau khi hop ching

Pon Sau 4 tudn Sau 8 tuan Sau 12 tun Sau 16 tuan
TT | Chung vi sinh vat v bK Hoat bK Hoat bK . BK 1 Hoat
hoat | yong tinh vong tinh vong |Hoattinh| vong tinh
tinh | (mm) n (mm) n (mm) (mm) n
Pseudomonas
1 fluorescens (Ql1) mg/| - 11,522 - 10,554 - 9,745 - 9,718
5 Bacillus subtilis 22,03 ) 20,16 } 19.1 i} 18,6 ;
(Ql24)
Burkholderia
3 cenocepacia (N2.1) Ppm 23,2 415,01 21,4 374,31 20,7 345,02 20,2 | 312,12
Azotobacter
4 bejerinski (V4.2) mg/ml - 4,06 - 3,98 - 4,01 - 3,54

T cac bang sb lidu trén cho théy, hoat tinh
sinh hoc ctia cac chung vi khuan déu c6 hoat
luc giam nhe dan theo thoi gian. Tuy nhién
nhin tong thé & bang két qua cho ta thiy du ¢
thoi gian 16 tuan hoat luc cua ching van rét
t6t va dam bao 1a nhitng chung vi khuan c6
hoat luc manh, ching van phat huy duogc
nhiing kha ndng cta ching. Nhu chung
Burkholderia cenocepacia (N2.1) phan giai
lan, sau 8 tudn duong kinh vong phan giai van
dat 20,2mm, ndng do6 lan dé tiéu dat
312,12ppm chimg té rang chung van c6 kha
nang phan giai lan rit manh. Ching vi khuan
Pseudomonas fluorescens (QI,) sinh tong hop
IAA, c6 két qua téng hop IAA kha cao dat
9,718 mg/l chimg to kha niang tong hop IAA
ctia ching sau thoi gian 4 thang 1a van tét.
Nhu vy, c6 thé két luan rang khi dung cac
chung vi sinh vat tiém ning dé san xuit ché

pham da chung vi sinh vt 14 hoan toan c6 co
so khoa hoc va dat két qua tot.

3.1.4. Két qud nghién ciru thoi gian bdo qudn
ciia ché phim

Mic du di nghién ctru duge kha ning ton tai
cling nhu hoat tinh cta cac vi sinh vat c6 ich.
Nhung can xac dinh duoc thoi gian bao quan
ctia ché pham vi sinh vat dé dua ra khuyén céo
1a can thiét gitp cho ngudi dung s dung ché
pham mot cach hiéu qua. Thi nghiém tién hanh
voi 2 cach bao quan khac nhau: bao quan ¢
nhi¢t d§ phong (thoi gian thi nghiém tir thang
3 dén thang 9 nhiét do trung binh 14 27,8°C) va
bao quan trong phong lanh nhiét do 15 - 20°C
va kiém tra mat do bao tr & cac mdc thoi gian
1,5 thang, 3 thang, 4,5 thang va 6 thang, dua ra
két luan tot nhat vé thoi gian bao quan chung,
két qua duoc trinh bay tai bang 4.

Bang 3. Mat do bao tur ctia cac chung vi sinh vat tai cac thoi gian khiac nhau

STT Thoi gian kiém tra/ Chang 1,5 thang 3 thang 4,5 thang 6 thang
S tthuong | 97x10° | 84x10° | 65x10° 1,6 x 10°

1 | Pisolithus tinctorius (Pt) 5 5 5 r 5
15-20°C 9,8 x10 8,7 x 10 7,3x10 4,6 x 10

tthuong | 2,3x10° | 1,9x10° | 7,1x10° | 1,4x10°

2 | Pseudomonas fluorescens (Ql1) 5 5 5 3 3
15-20°C 2,56x10 2,4 x10 51x10 1,2x10

, 3 t°thwong | 1,6 x 10° 1,0x10° | 9,4x10° 0,6 x 10°

3 |Bacillus subtilis (Ql24) 5 5 5 3 )
15-20°C 2,6 x10 2,3x10 8,4 x10 0,8 x10

_ _ t° thwong | 9,2 x 10° 6,8 x 10° 3,2 x 10° 2,4 x10°

4 | Burkholderia cenocepacia (N2.1) 5 5 3 5 3
15-20°C 9,6 x10 7,6 x10 52x10 4,2 x 10

t° thwong | 1,2 x 10° 8,9 x 10° 6,9x 10° 2.2x10°

5 | Azotobacter bejerinski (V4.2) 5 5 s 8 )
15-20°C 3,2x10 6,8 x 10 8,5x 10 3,3x10
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Két qua & cac bang trén cho thdy, du ¢ 2 cach
bdo quan khac nhau nhung céc chung vi sinh
vat van ton tai binh thudng trong cing ché
phém, it c6 su khac nhau gitta cac mat do té
bao vi sinh vat. Tuy nhién khi dugc bdo quan
0 nhi¢t do lanh, mat d¢ bao tr cua cac ching
VSV sau 6 thang bao quan c6 16n hon so voi
cac chung VSV bdo quan & nhi¢t d6 phong,
nhung su chénh 1énh khéng dang ké. Mit khac
trén thuc t& san xudt ché pham VSV dé giam
chi phi va thuan lgi cho nguoi sir dung thi cach
bdo quan chung trong nhi¢t do phong co6 tinh
kha thi cao. Ngoai ra khi bao quan ché phdm
da chung VSV trong nhiét d¢ phong, mat do té
bao hitru hi€u cua cac chung vi sinh vat nhin
chung it thay d6i sau cac thoi gian bao quan
khéc nhau va c6 gidm nhe sau 6 thang bao
quan. Nhu vay két luan ché pham da chung vi
sinh vat co thé bao quan & nhiét do phong,
trong thoi gian 6 thang.

3.2. Két qua danh gia dnh hwéng cia ché
pham da chiing vi sinh vat téi cdy Théong
nhya tai vieon wom

S6 liéu do dém chiéu cao, duong kinh gbc, ty
1€ bi bénh, ty 1€ cdng sinh cdy Thong nhya sau
cac thoi gian khac nhau xir Iy qua phan mém
Excel va SPSS 15.0, két qua cho thiy phuong
sai 1a bang nhau vi bang Test of Homogeneity
of Variances & cot cudi co Sig (chiéu cao) =
0,091, Sig (dudng kinh gbc) = 0,098 Sig (Ty 1&
bi bénh) = 1, Sig (Ty 1¢ cdng sinh) = 0,149,
déu 16n hon 0,05, théa man dé diéu kién so
sanh céac cong thuc thi nghi€ém. Qua phan tich
xtr 1y 6 lidu két qua do dém chiéu cao duong
kinh gbc, ty 18 bi bénh va ty 1é cong sinh cay
Thong nhya tai vudon wom sau cac thoi gian
khac nhau cho thdy c¢6 sy khac nhau dang ké &
cac cong thire thi nghiém, két qua dugc trinh
bay tai bang 5.

Bang 4. So li¢u thi nghiém vudon wom doi véi Thong nhua Pinus merkusii

Sau 2 thang Sau 4 thang Sau 6 thang Sau 8 thang Ty 18 bi TV I8
. 18 bi 8
Céng . | Pwong . | Dwong 2| Dwong .x |Pwéng| bénh | . ye
STT | thoc thi | Chidu | By ® | Chidu | By = | Chisu | g B | Chidu | B 78 cac |40 S
nghigm | €39 | g5c | T30 | g4c gbe €30 | géc | thang thang (%)
©m | mm) | €™ | mm) | €™ | mm) | ™ | mm) | (%)
1 CT1(d/c) 5,95 1,22 7,88 1,66 12,28 2,26 17,43 2,95 22,2 0,00
2 CT2 6,43 1,32 9,88 1,92 16,78 2,92 20,63 3,12 4,62 89,5
3 CT3 7,14 1,74 11,58 2,24 18,38 3,57 22,54 4,12 3,10 90,0
4 CT4 6,94 1,34 10,05 2,04 16,55 3,06 19,85 3,59 4,21 85,6
5 MF1 6,85 1,41 10,15 1,91 16,65 3,11 19,78 3,48 3,42 85,1
6 P 0,001 | 0,000 | 0,001 0,00 0,001 0,000 0,001 0,000 | 0,000 0,000

Sau céc thot gian thi nghiém cé sy khac nhau
dang ké cua cac cong thirc bon ché pham da
chung vi sinh vat véi ty 1¢ khac nhau. Tuy
nhién qua 2 thang thi nghiém, cdy Thong nhua
clia cic cong thirc duoc béon ché pham da
ching vi sinh vét cao hon so vdi cong thirc dbi
chimg, tuy nhién vi thoi gian thi nghiém ngin
nén cling chua c6 sy khac biét hoan toan vé
chiéu cao va duong kinh gbc cay.

Sau thoi gian 4 thang, thi nghiém ty 18 vé
chiéu cao va duong kinh goc cta cay Thong
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nhya & vuon wom c6 su khéc biét ro rang, sau
4 thang dat 6,884cm, trong khi tai cong thirc 3
(bon 2g ché pham da chung vi sinh vat) cho
két qua 1a 11,883cm (ting 47% so véi doi
chung, tdng 17% so vdi cong thuce 2, tang 15%
so voi cong thuc 4, dac biét cling tang 15% so
v6i bon 2g MF1. Puong kinh gbc cua ciy
Thong nhya sau 4 thang dat 1,66mm. Trong
khi tai cong thirc 3 (bén 2g ché pham da ching
vi sinh vat) cho két qua 1a 2,24mm (ting 35%
so voi ddi chung, tang 25% so voi cong thic 2,
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tdng 16% so vd&1 cong thic 4, va ciing tang
16% so v61 bon 2g MF1.

Sau 8 thang thi nghiém cac cong thuc CT2
(bon 1g) ché pham va cong thirc CT4 (bon 3g)
ché pham déu cho két qua kha cao ting chiéu
cao cay Thong nhua khoang hon 20% so voi
d6i chimg, ké ca cong thirc bon ché pham vién
nén MF1 ciing cho két qua vé chiéu cao ting
21% so véi dbi chimg. Tuy nhién tai cong thirc
3 bon (2g ché pham) chung cho chiéu cao vuot
troi ting hon 23% so véi ddi ching va ting
hon cac cong thirc bon vi sinh mat d§ khac tur
15 - 18%. Pudng kinh gbc cdy Thong nhuya tai
cong thic 1 (d6i chimg) sau 8 thang dat
2,95mm, trong khi tai cong thirc 3 (bén 2g)
ché phim da chung vi sinh vét cho két qua 1a
4,12mm (ting 28% so v&i ddi chimg, ting

24% so voi cong thuce 2, tang 15% so vdi cong
thirc 4 va tang 16% so vé1 bon 2g MF1). Cay
Thong nhya duge bon 2g ché phim sau 8
thang c6 két qua chiéu cao va duong kinh gbc
1a cao nhit.

Ty 1€ bi bénh cia cay Thong nhya sau céc thoi
gian thi nghiém c6 sy khac nhau kha rd. Cong
thirc d6i chimg ty 1& bi bénh chiém hon 22%.
Trong khi cac cong thirc khac dugc bon ché
pham c6 vi khuan khang nam bénh ty 1& giam
han chi con tir 3 - 5%, ty 1& nay khong dang ké
khi san xuét cdy con. Ty 1& cong sinh con rd
rang hon khi dugc bon nam cong sinh thi gan
nhu cac cdy Thong nhya déu cong sinh ndm c6
ich dé phat trién trong khi cong thirc d6i ching

ty 1€ cong sinh 1a 0%.

(5 "

Hinh 2. Thi nghiém nhiém ché phim Thong nhya sau 2 thang

Hinh 3. Thi nghiém nhiém ché phiam bon cho Thong nhua sau 8 thang tudi
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IV. KET LUAN

- Coéng thuc co ty 1é thanh phan chit mang
trong ché pham véi 10kg nguyén liéu trong d6
35% bot apatit, 35% mun, 20% Potassium
polyacrylamide, 5g bao trr hitu tinh nim
Pisolithus tinctorius, 500ml dung dich VSV
sinh IAA, 500ml dung dich VSV phan giai lan,
500ml dung dich VSV ddi khang v&i nam
bénh va 500ml dung dich VSV ¢6 dinh nito,
mang lai mat do té bao hiru hiéu tdi da, hoat
tinh cta cac ching vi sinh vat khong thay doi
khi dugc phéi tron tao ché phém da chung vi
sinh vat. Ché phérn duoc bdo quan ¢ nhiét do
phong, thoi gian st dung ché pham da ching
vi sinh vat trudc 6 thang ké tir ngay san xuét.

- Bén 2 gam ché pham da chung VSV, sau
cac thoi gian 2 thang it co6 su khac biét vé
chiéu cao va duong kinh gbc. Sau 4 thang, 6
thang va 8 thang bon 2 gam ché phim déu
cho két qua vuot troi vé chiéu cao va duong
kinh gbc (ting 23% vé chiéu cao va 28%
duong kinh gbc) so véi cong thirc dbi chimng.
Chiéu cao Théng nhya sau 8 thang dat
22,6cm, duong kinh géc dat 4,12mm. Ciing
tai cong thirc bon 2 gam ché pham da ching
VSV cho ty 1é bi bénh thip nhét, ty 1& cong
sinh cao nhit so v&i cac cong thirc vi sinh
khac va cong thirc dbi ching.
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