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Abstract 

The objective of this study was to evaluate the biochemical characteristics and the potential of treatment of brewery 
waste sludge as an organic fertilizer for crops. The results indicated that Saigon brewery sludge contained quite 
high organic conient (33.74 - 33.87%); the total nitrogen was high (1.378 - 3.85%); the potassium level was medium 
(0.133-0.411 %) and the total phosphorus level was poor (0.039 - 0.12%). 30 days of treatment of sludge using microbial 
inoculants, the composting process changed the content of ingredients and eliminated pathogenic microorganisms. 
Tlie organic matter reached 21.42%; total N reached 1.84%; total P reached 0.06% and total K reached 0.128%; the 
moisture reached 29.4%. Tlie compost product met organic fertilizer standards according to Decree No.84/2019/ 
ND-CP of Vietnam Government. The evaluation of the effect of compost product on common bean in pots showed 
that roots grew better and fruit weight was 23.6%, higher than in the control. The brewery sludge treatment process 
yielded an organic fertilizer that could be used in agriculture as a soil addition nutrient source. 
Keywords: Sludge, brewery, composting, treatment, organic fertilizer 
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NGHIEN CUtJ THU NGHIEM CHE PHAM SINH HOC PI 
DIET TUYEN TRUNG GAY BENH CAY HO TIEU TAI T I N H DAK L A K 

Chu Thanh Binh', Tran Van Tuan' ^ Biii Thi Viet Ha''' 

T O M TAT 

Chung Paecilomyces sp. PI dUpc phan lap tfl dat trdng hd lieu khu vUc linh Dak Lak Id chimg nam spi diet tuyen 
trung tiem nang. Che pham sinh hpc PI dang dich the dupe tien hanh thfl nghiem kha nang diet tuyen trung d quy 
md nhd ludi cho hieu lUc dat 22.2'?o - 52,48% sau 30 ngay Ddi vdi cay hd tieu tU 5 - 7 nam tuoi. khi sd dung che pham 
cho ndng sual hd tieu lang 7,42% so vdi ddi chflng sau 12 thdng tren md hinh 3 ha. 

Td khda: Cay hd lieu, tuyen trflng, Paecilomyces sp., che pham sinh hpe PI 

' TrUdng Dai hpc Khoa hpe Tu nhien, Dai hpc Qude gia Ha Ndi 
• Phdng thi nghiem trong diem Enzyme va Proleui, TrUdng Dai hpc Khoa hpc Tu nhiSn 
' Trung tdm Khoa hpe Su sdng, Khoa Sinh hpc. TrUdng Dai hoc Khoa hpc TU nhien 



:ac cni Khoa nc: Cc-'g •-' cT l';er Nam - 5c •' 

I. DAT VAN DE 

Cdy hd lieu (Piper nigrum L.) Id edy cdng nghiep 
cd gia tri kinh te cad dflpc trdng nhieu vflng tren ed 
nfldc, dde biet la vung Tay Nguyen va Ddng Xam 
Bd. Theo quy hoach, dien tich trong edy hd tieu eua 
tinh Ddk Lak den ndm 2020 Id 15.000 ha. Tuy nhien, 
thang 1 ndm 2017 dien tich trdng hd lieu da tdng 
len tdi 38.616 ha. Viec tdng nhanh dien lieh trdng 
hd lieu eflng kem theo sd dien tich bi sau va dich 
hai tang nhanh. Theo Chi cue Bao ve thflc vat tinh 
Ddk Lak, tfl dau nam 2016 den dau ndm 2017 cd hon 
2.776 ha trong hd tieu hi sdu benh gay hai, chiem 
10% tdng dien tich hd tieu todn tinh. Hau het tuyen 
triing thupc ehi Meloidogyne la nhdm ky sinh thflc 
vat quan trpng nhat va anh hfldng sau rpng den nen 
ndng nghiep tren loan the gidi (Djian-Caporalino 
et ai, 2007). Tddng tfl, tuyen trung gdy hai edy hd 
tieu d khu vflc Tay Nguyen eung chu yeu thude ehi 
Me/o/(:/o^j'/ie(Le Dflc Khanh vae(v., 2013; Trinh Tliu 
Thuy, 2010). Khi nhdm ndy tan edng vao re se lam 
cho be mat ed dang san sfli bode tao thanh cac u cue 
vd sau dd cdc vi sinh vat cd hdi de dang xam nhap va 
gdy b?nh. Day la van de khd khan xd ly triet de, cdy 
de hi l?i mac benh. Hdn nda, nhieu nghien cdu eho 
thay, ky ehfl Meloidogyne cdn cd kha ndng ldn tai 
trong dat rat Idu ngay cd trong dieu kien khac nghiet 
mfla khd tai Tay Nguyen (Trinh, P.Q. et ai, 2012). 

Nhdm kliae phuc mot sd nhdng ton lai do tuyen 
triing gay hai d tren, chung tdi da nghien cflu, thfl 
nghiem che pham sinh hpc PI (tii chdng nam 
Paecilomyces sp. PI) trong viee phdng trfl tuyen 
trung hai edy hd lieu d quy md nha Ifldi va quy md 
ddng rupng 3 ha/md hinh tai Ddk Lak, gdp phan 
nang cao nang suat cay hd tieu vd bao ve mdi trddng. 

II. VAT LifiU VA PHUONG PHAP NGHIEN ClTU 

2.1. Vat lieu nghien edu 

Chung nam sdi Paecilomyces sp. PI dddc phan 
lap tfl dat trdng hd tieu tai tinh Dak Lak (Chu Thanh 
Binh vd en;, 2019). 

Hd tieu gidng Vinh Linh: 3,5 thdng tuoi. Gidng 
ddm bdng ddy thdn theo TCVN 10684-4:2018. 
(Cay cdng nghiep Idu ndm. Phan 4. Hd tieu) - eung 
cap bdi Cdng ty gidng cay trdng Ddk Ldk. Thfl 
nghiem tai nha Ifldi thude Xi nghiep san xuat phan 
bon - Cdng ty Cd phan Nicotex, xa EaNudi, huyen 
Budn Ddn. 

Md hinh 3 ha: Ho lieu kinh doanh td 5 - 7 nam 
tudi, gidng Vinh Linh, tru sdng vd tru hdn hpp. 
Trungblnh 1800tru/ha. 

2.2. Phddng phap nghien cdu 

2.2.1. Xac dinh hieu lUc eda che pham sinh hgc 
diet tuyen trung tren ddt trong cay ho tieu trong 
nhd ludi 

Mdu dat lay 3 diem theo hinh tam gidc deu, lay 
gde cay lam trung tdm. Mau eda tdng edy dddc trdn 
deu. Mdi mau dat lay 500 gram. Dung eu ddng lay 
mdu phai vd trung de trdnh nhidm cheo. Dung dao 
hay xeng sach da lau edn de lay mau dat. Dau lien 
loai bd Idp ddt ddy 2 - 5 cm tren be mat, sau dd lay 
phan ddt tiep theo eho vao tdi dd dflpc khd trung, 
gdi can than. Tdi dddc ddn nhan ghi rd dac diem, 
edng thdc thi nghiem lay mau. Mau thu dddc bad 
quan trong phdng mat nhiet dp khoang 20 - 22'*C, 
tdi ddng mau rieng de trong tu lanh (9 - 10"C). 
Mau dat dupe xfl ly trong vdng 5 - 7 ngdy ke tfl 
ngay nhan mau. 

Trdn 3 phan dat dd bazan va 1 phan phan hflu ep 
dd dfldc xd ly bdng each trdi mdng, phfl mdng nilon, 
phdi nang tfl 4 - 5 ngdy de tieu diet bdt vi sinh vat. 
Chia deu lUdng dat vdo ede chau, trung binh 10 kg/ 
chdu dUa vdo nha lUdi. Cay hd lieu dUdc trdng dn 
dinh vdo chdu vd theo ddi trong thdi gian tfl 7 den 
10 ngdy trUde khi dua vdo thfl nghiem. '̂ rhfl nghiem 
dupc bd tri theo kieu ngau nhien day du 3 Ian lap lai 
gdm 7 edng thflc, mdi cdng thflc 30 cay 

Cac mau thfl nghiem: DCl (ddi chflng am): 
khdng tuyen trflng; DC 2 (ddi chdng dfldng -i-): tap 
quan ngUdi trdng tieu. Bd sung tuyen trflng deu d 
cac mau DC 2, DC 3, TNI, TN2, TN3, TN4. Mat 
dp tuyen trflng dflpc bd sung 100 con/100 gram dat; 
DC 3 (ddi chflng dUdng ++): sfl dung che pham 
thdng thfldng tren thi trfldng Nokaph (cd thdnh 
phan la Ethoprophos: 10% vd phu gia khde). 

Cac cdng thflc thfl nghiem: TNI: Che pham sinh 
hpe PI dflpc pha loang 50 lan; pha loang bang nfldc 
thddng tfl che pham sinh hpc PI dich the gde ban 
dau; TN2: Che pham sinh hpc PI dfldc pha loang 
100lan;TN3: Che pham sinh hpc PI dfldc pha loang 
150lan;TN4: Che pham smh hpe PI dfldc pha loang 
200 lan. 

Mdi lan tddi cho mdt chau la 200 ml che pham, 
thdi gian tfldi tmng binh tfl 5 - 7 ngdy, ddi vdi mau 
DC 1 thi tfldi nude thudng. 

Chi tieu theo ddi: Danh gia mat dp tuyen trung 
qua cdc giai doan: trUdc xfl ly, sau 10 ngay, sau 20 ngdy, 
sau 30 ngay 

Thdi gian lay mdu dat phdn tich tuyen trung: 
trfldc xd ly, sau 10 ngay, sau 20 ngdy, sau 30 ngay. 



Qua trinh thd nghiem tien hanh trons 30 neav, 
nhiet dp thd nghiem trong nha Iddi duv tri trung 
buih 26 ' t : den 29 t: . 

Tuyen trung Mdoido^^ KC sp. dude thu nhan td 
ngudn nhdn nudi trong dat trdng \-a tren re ea\- bi 
>ung- Mat do tuyen irung lay nhiem eho 1 chdu ddt 
la 100 eon TOO g dat Sau khi lay nliiem, de dn dinh 
sU ton tai cua tuyen trflng khoang 1 den 2 ngdy, kiem 
tra Iai mat do tuyen trung co trong 100 g dat 

2.2.2. Thu nghiem mo hinh 3 ha 

a) Bo tri thit nghiem 

Md hinh hd tieu: 3 ha. qua trinh cham soe ho tieu 
theo Quyet dinh "30 QD-BN'N-TT. ngay 05 thang 
03 ndm 2015 - Bp Ndng nghiep vz PTNT. 

Ld ddi ehdng (DC) vk thi nghiem (TN * dupe tien 
hanh tai 3 ^-ddn. mdi \'ddn 1 ha; trung binh khoang 
ISOO tru ha. Ket qua ddnh gia td 3 \"ddn lay gid 
tri trung binh. Danh gid 10 dierrL'\"ddn. Mdi diem 
06 tru. moi try dieu tra cap dd benh cua eav theo 
khung hinh xudng theo 2 hudng ddi lap nhau (Bac -
Xam* \'d quan trac theo thang 4 cap dp. Dp cao ddpc 
imh td dddi dat len phan dat khung Id 1,5 m. 

Quy trinh >u dung che pham: Ld DC cham soc 
dp dung theo "Quy trinh k\" thuat trong. cham soe 
vd thu hoach hd tieu". Ld TN dupe sd dung theo quy 
trinh chdm bdn nhu tren. 

Sd dung che pham sinh hpe PI dflpc pha iodng 
100 lan (theo ket qud nghien cflu mue 3.2 de cham 
soe. 

b) PhUcfngphdp danh gia. quan trdc cap dp cay bi benJi 

Danh gia. quan trae cap dp edv bi benh bieu 
hien qua la theo QC\"X 01-166:2014 va QCVN 01-
l"2:20i4 •BN'NTTNT ve phdn cap cay bi benh. 

R(%)-tF'B)xlOO 

Trong do: R: TV U [ \ii so Id bi ^ar.r B: T67:g so Li 
trong killing dieu tra; F: Tong <d la bi \ dng. 

Cap dp 0: Cdy cd la xanh binh thddng, khdng eo 
la bieu hien bi \ang: Cap dp 1: cay cd la vang nhe. 
ducri 25S Id bieu hien vzn^. Cap dp 2: Tu 25 - 50%; 
Cdp dp 3: Tu 50 - "5^\-, Cap dp 4: Tren 75% la bieu 
hien \ ang 

c) Ph.,:••:•• r-:.-r loc tinh thu tuyen triing 

Thiet ke iren eo sd phdcfng phap Berman. 

d) PhiiO'l^: phdp dem tuyen trimg 

Theo Xguven Xgoe Chdu (2003). 

c' Phuc<ng phap tim hoach ':.i';c^:'iJr 

Thdi diem thu hdaeh tieu \-ao eudi thang 3 \-d dau 
thang 4 khi ehum tieu co tren 5% qua chin vd cd 

mdu % ang hoac dd. Thu hdi xong dua \-ao phdi ngay 
khoang i - 2 ning trdnh hi moc 

Xdng >uai hd tieu thu hoach dupc tinh bdng 
tan/ha (khi tieu dat 12 - 13% dp am). 

2.2.3. Hieu luc cua cac che pham 

Tinh theo edng thue Henderson - Tiilon (1955). 

2.2.4. PhUdng phdp xu ly so lieu 

So lieu thu thdp ddpc tfl eae thi nghiem dddc 
chuyen doi thdnh sd lieu thdng ke tfldng dng sd dung 
chddng trinh Excel va sd ly trae nghiem Duncan. 

So Ueu % dupe chux-en ddi qua arcsin K. A. Gomez 
\-a A. ,\. Gomez (1 9SP '. 

2.3. Thdi gian ~̂a dia diem nghien cdu 

Thdi gian thd nghiem trong nha Iddi: Td thang 
3 den thdng 10 nam 2017. Mdi ddt thfl nghiem lien 
hanh 30 nga\. 

Dia diem thd nghiem: Tai nhd Iddi thupc Xi 
nghiep san xudt phdn bdn - Cdng ty Cd phan 
Nieotex. xa EaNudi. huyen Budn Ddn. 

Qua trinh thd nghiem md hinh 3 ha: Tien hanh 
td ihdng 3 nam 2018 den thang 4 ndm 2019 tai v\lijn 
trdng hd tieu nhd dng Nguyen \ ^ Chddng (cd 
dien tich 2.2 ha) va nha ba Dd Thi Lan (cd dien tich 
1.5 ha) thude thdn 8 xa Eabar huven Budn Ddn. 

Nang sual trung binh todn vudn nhd dng Chddng 
Id 2.5"S tan'ha {vu 2017); Nang suat trung binh nha 
bd Lan la 2,653 lan/ha (\'u 2017). 

Dieu kien \udn lieu nha dng Chddng trUde khi 
xdy dflng md hinh cd 35*̂ 0 eay cap dp benh 0; 30% 
cdy edp dp benh 1; 15% edv cap dp benh 2; 15% eav 
cap do benh 3; khoang 5% edv cap do benh 4. 

Dieu kien \-ddn tieu nhd bd Lan tnidc khi xdy 
dung md hinh cd 35% eay cap dp benh 0; 35% edy 
edp dp benh 1; 20% eay cap dp benh 2; 5% cay cap dp 
benh 3; 5% cay cap dp benh 4. 

III. KET QL A VA THAO LL AN 

3.1. Nghien cdu kha nang diet tuven trung 
Meloidogyne sp. hai hd tieu trong dieu kien nha 
ludi cua che pham sinh hpc P1 

Chung PI dupe nudi cay tang sinh khoi. phdi 
trdn vdi cam gao vz tinh bdt hd hda tao che pham 
sinh hpc dang djeh the. Qua trinh thd nghiem dien 
ra trong nhd ludi vdi nhiet dp trung binh dao ddng 
tu 26 C den 29 "C. Ket qua xac dinh kha ndng song 
sdt cua tuyen trung trong dat. trong re. hieu lilc ciia 
che pham sinh hpc (H, %) tuyen trung sau ID ngav. 
20 ngav. den ngay thU 30. 
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Sau 10 ngav Sau 20 ngay 

Thdi gian (ngay) 

Hinh 1. Dien bien mat dd tuyen trung trong thdi gian 30 ngdy (XL: xfl ly) 

Ket qud hinh 1 eho thay, lai cac thdi diem kiem 
tra sau xd ly, mat dp tuyen trimg trong cac chau ddi 
chdng Cd tang them tfl 4,7% den 9,9%, dieu nay ddpc 
giai thich bdi trdng dat mdt sd trflng tuyen trflng gap 
dieu ki?n thich hdp phat trien thanh tuyen trung. 
Trong cdc chau thi nghiem, mat dp tuyen trflng cdn 
sdng gidm xudng nhieu nhat la 56,5 (eon/100 g dat) d 
mau TNI. Mau TN2 mat dp tuyen trflng giam xudng 
xap xi mau TNI 57,3 (con/100 g dat). Mat dp tuyen 
trung gidm it nhat Id 68 con/100 g dat (mdu TN4). 

3.2. Anh hddng cua che pham sinh hoc den hieu 
ldc diet tuyen trung trong dieu kien nha Iddi 

Bang 1. Hieu lUc diet tuyen trflng 
cua che pham sinh hpc P1 

Cong thijtc 

DC I (khong bo sung 
tuyen triing) 

DC2-(+l) (theo tap quan 

canh tic) 

DC3-(+2) (Nokaph lOGR) 

TNI (CPSHphaSOx) 

TN2 (CPSH pha lOOx) 

TN3(CPSHpha 150x) 

TN4 (CPSH pha 200x) 

Hieu li^c cua che pham 
saukhixijely(%) 

Sau 

10 ngay 

0' 

23,11' 

20.91' 

33,27' 

31,23' 

24,8' 

22,2' 

Sau 

20 ngay 

0' 

30,92' 

27,6' 

42,77' 

41,84' 

35,03' 

31,81' 

Sau 

30 ngay 

0' 

44,9' 

38,8' 

53,57' 

52,48' 

45,51' 

42,31 ' 

Ghi chu: Cdc chu cdi khdng giong nhau theo hdng doc 
the hien stt khac biet CO y nghia 6' mdc a = 0,05. 

Ket qua bang I cho thay, hieu Ifle di?t tuyen trung 
dao ddng trong khodng 20 - 53%. DC 2 cho hieu Iflc 
diet ead hdn DC 3 bdi trdng dd mau DC 2 dflpc sfl 
dung thed tap quan canh tac efla ngUdi trdng hd tieu 
va DC 3 chi sfl dung 1 loai che pham bdn san tren thi 
trfldng (Nokaph). 

Xet ve hieu lUc diet tuyen trflng d cdc mflc pha 
loang 50 va 100 lan xap xi nhau. Mau TNI eho hieu 
lUe diet la 53,57%, TN2 Id 52,48%. Mau TN3 vd TN4 
hieu Ifle diet giam hdn. Nhdm tiet kiem ehi phi san 
xuat, md hinh thfl nghiem 3 ha dflpc ap dung che 
pham sinh hpc PI pha loang 100 lan, qud trinh thd 
nghiem ddpc tien hdnh tai vddn trdng hd tieu thupc 
xa Eaba, huyen Budn Ddn, linh Dak Lak. 

3.3. Danh gid kha nang khdng phtic hoi cua cay hd 
tieu tren md hinh 3 ha 

Sau thdi gian sfl dung che pham, eac vddn hd lieu 
eda md hinh thu hoach trong khoang eudi thdng 3 
vd 4, thdi diem thich hdp de danh gia sd Ifldng cdy 
khdng cd kha nang phuc hdi ve cap benh thap hdn 
(vi du trfldc thfl nghiem eay bi benh cap do 2, sau 
thfl nghiem cay van cap dp 2) tuy nhflng cay dd van 
cho thu hoach nhdng nang suat thap. 

Kel qud nghien edu d bdng 2 cho thay d cap dp 
cay bi benh 1 ty le khdng phuc hdi efla cay la 20,6%, 
trong dd d cap dp edy hi benh 4 ty le khdng phuc hdi 
len tdi 88,3%. Dieu nay dUdc giai thich bdi che pham 
sinh hpc cd tdc dung d giai doan cay chdm bi benh, 
edn khi cdy da d cap dp benh nang, thUdng khd cdu 
chfla bdi ngoai tuyen trflng hai cay cdn cd nhieu vi 
sinh vdt gay benh khde tan cdng. Ddi vdi mau ddi 
chdng, ty le khdng phuc hdi eua tat ca ede cap cay bi 
benh Id tren 95%. 
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Bdng 2. Ty le eay khdng phuc hdi 

Cap cay bi benh -

CapO 

Cap 1 

1 Cap 2 

1 Cap 3 

i Cap 4 

Ty le cay khdng phuc hoi (%) 

DC M6 hinh 

96.1' 20,6' 

96.1' 23.8' 

98,3'' 52.8" 

99.7^ 88,3" 

Ghi chu: Cdc chQ cdi khong giong nhau theo hdng doc 

the hien sU khde biet co y nghia dmdc a = 0,05. 

3.4. N a n g sua t hd t ieu cua m d h i n h t h d n g h i e m 

3 h a 

Ndng suat cay t rdng dflpc the hien qua cdc cdy 

cdn sdng va cho thu hoach qua. Sd heu b inh quan 

t rdng cay hd tieu 1800 tru/1 ha. 6 mdi khu vde. moi 

cap benh , md h inh trien khai danh gia ndng suat 

t ren 10 tru ho tieu x 6 d iem thu hoach bang 60 tru, 

tfl dd t inh b inh qudn cho m d t ha t rdng thflc te de 

t inh nang suat b inh qudn. 

Bang 3. Nang suat hd lieu 
d cac vUdn md hinh (tan /ha) 

Vddn „ ^. „ Tang so 
„ . ,, ,, • V d d n Trung . . ° , . 
Cong thdc ong , . , . , ° vdi doi 

„ , 'Z b a L a n b m h . . , . , . 
ChUdng chUng(%) , 

Ddi chdng 2,578' 2,653' 2,616' 

M d h i n h 2,79'' 2,831" 2,81'' 

LSDg^g_, 0,622 0,651 

Ghi chit: Cdc chU cdi khong gidng nhau theo hdng doc 

the hien sU khde biet co y nghia d mUc a = 0.05. 

Ket qua bang 3 cho thay, d m d h inh sfl d u n g che 

p h a m ea v d d n nhd dng C h d d n g va vUdn nhd bd Lan 

deu cho ndng sudt tang eao h d n so vdi ddi chdng. 

Cu the Id nang suat t rung b inh tang so vdi ddi chdng 

la 7,42% t rong thdi gian 12 thdng khi sfl d u n g che 

p h a m sinh hpe diet tuyen t r img tfl nam sdi PI d d n 

ehdng dang dich the de thfl nghiem. 

Tfl ket qua thfl nghiem tren, khuyen cdo sfl dung 

che p h a m sinh hpc ngay td khi t rdng mdi, kien thiet 

^ d n hd tieu vd Idem tra d inh kj' khi ed bieu hien 

vang Id phdi sfl" dung ngay cac che p h a m sinh hpc, 

v\ tdc d u n g eua che pham sinh hpe Id tfl tfl vd can 

cd thdi gian. Ddng thdi ede hd t rdng tieu cung nen 

ket h d p gifla che p h a m sinh hpc diet tuyen trflng vdi 

che p h a m diet vi sinh vat gdy b e n h cay hd tieu nhdm 

tang hieu qud hdn . 

\\. KET LUAN 

- C h e p h a m sinh hpc PI dang djeh the d dp pha 

loang 100 lan cho hieu ldc diet tuyen t r d n g len tdi 

52.48% t rdng dieu kien nhd Iddi vdi thdi gian t h d 

ngh iem 30 ngay. 

- Ddi vdi m d h i n h t h d ngh i em 3 ha. ndng suat tang 

7.42% so vdi ddi chflng sau 12 thang t h d ngh iem. 

LCnCAMON 

N h d m tdc gia t ran t rpng cam dn TS. Hd Tuyen 

- C h u n h i e m de tai "Ong d u n g cdng ngh^ nano san 

xuat che p h a m sinh hpe dang dich the td vi sinh 

vat va thao mde p h d n g trfl tuyen trflng vd b e n h 

rk cay hd tieu d Tay Nguyen", Ma sd D T D L . C N -

07/16 , H p p ddng sd 0 7 / 1 6 - D T D L . C N - C N N ngdy 

10/6/2016 gifla Bd Khoa hpc vd Cdng nghe vdi Vi?n 

Cdng nghe s inh hpc, Vien Hdn ldm Khoa hpe vd 

Cdng nghe Viet Nam. 
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Testing of bio-product PI to control nematodes causing disease 
on black pepper in Dak Lak province 

Chu Thanh Bmh. Tran Van Tuan, Bui Thi Viet Ha 

Abstract 

Paecilomyces sp. PI was isolated from pepper soil m Dak Lak province, which was a potential filamentous fungus for 
killing nematodes. Bio-product PI was tested for the ability to kill nematodes at the nursery with the efficiency of 
22.2% - 52.48% after 30 days. The black pepper at 5 -7 old age had the yield higher than that of the control by 7.42% 
when using bio-product PI after 12 months on a 3 ha model. 
Keywords: Black pepper, nematode, Paecilomyces sp., Bio-product P1 
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NGHIEN CUtJ Stf DUNG GEN KHANG NOURSEOTHRICIN 
L A M M A R K E R C H O N L O C DUNG CHO CHUYEN GEN VAO NAM LfA NHIET 

Myceliophthora thermophiia NHC) VT KHUAN Agrobacterium tumefaciens 
Tr3n Van Tuan'-

T O M TAT 

Myceliophthora thermophiia la mdt loai nam Ua nhiet cd khd sdng sinh tong hdp nhieu loai enzyme ben nhiet. 
Mpt sd enzyme do loai nam nay sinh ra nhu cellulase, xylanase vd phytase cd tiem nang sfl dung de bd sung vao 
thdc an chan nudi. Phal trien cdng cu phuc vu cai bien di truyen nhdm tang kha nang sinh long hpp enzyme d 
M. thermophiia gifl mpt vai trd quan trpng. Trong nghien cflu nay, lan dau lien gen khang nourseothricin dUdc 
sfl dung thdnh cdng lam marker chon Ipc de chuyen gen vao chung nam M. thermophiia DSM 1799 nhd vi khuan 
Agrobacterium tumefaciens. Chung M. thermophiia DSM 1799 dUpc ddnh gia ve mfle dp man edm vdi khang 
sinh nourseothricin. Ket qua cho thay chung nam ndy bi dc che hodn loan d ndng dd nourseothricin khd thap 
(50 jjg/ml). Kel qua nghien cdu cung chdng minh gen huynh quang GFP dUdc chuyen thanh cdng vao he gen cua 
chiing Al. thermophiia DSM 1799 khi sd dung marker chpn Ipe la gen khang nourseothricin. Sd dung PCR vdi cap 
moi dac hieu GFP-F/GFP-R da xac nhan sU cd mat efla gen GFP irong he gen efla cdc the chuyen gen thu dUpe. Dac 
biet khi quan sat dUdi kinh hien vi huynh quang. eac the chuyen gen da cd kha nang sinh tdng hpp protein GFP de 
phat mau huynh quang xanh trong he spi va bao tfl nam. 

Tfl khda: Chuyen gen thdng qua Agrobacterium tumefaciens, Myceliophthora thermophiia, marker chpn loe khang 
nourseothricin. vector nhi the 

LDATVANDE phytase phan giai phytate de giai phdng photpho 

Myceliophthora thermophiia dflpc coi nhd nhd ™ <=d giflp vdt nudi de hap thu (Gdmes et ai, 2019; 
may te bdo tiem ndng cho sdn xuat cac loai enz>Tne Maheshwari et ai, 2000). Tuy nhien, khd nang sinh 
ben nhiet (Singh, 2016). Dde diem vUpt trdi eda tdng hdp ede enzyme nay efla chung nam tfl nhien 
loai nam ndy Id ed kha nang sinh tdng hdp mdt sd thddng tflpng ddi thap. De ndng eao nang lUc cho 
enzyme cd gia tri de bo sung vao thdc an chdn nudi ede chung tfl nhien, cac ky thuat ve cai bien chinh 
nhu cellulase, xylanase gidp chuyen hda cellulose sfla he gen thudng dUpe dp dung. Viee can thiep 
vd xylan thdnh ede phan tfl dfldng ddn gian, hay vao he gen nam cd the giup tang hieu suat sinh tdng 

' Khoa Sinh hpc, TrUdng Dai hpe Khoa hpc Tu nhien, Dai hoc Qude gia Ha Ndi 
^ Phdng thi nghiem Trpng diem Cdng nghe Enzym vd Protein, TrUdng Dai hpc Khoa hpc Tu nhien, DHQGHN 


