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TOM TAT

Tuyen trung Melozdogyne incognita 13 mét trong nhimg abi tuong co tic hai nghiém trong gy nén
bénh chet nhanh va chét cham trén cay Hb tiéu hién nay. Muc tiéu cia nghién ciru nay nhim phén l4p
va tuyen chon vi ndm néi sinh ré cay HO tiéu c6 kha nang khang tuyen trang Meloidogyne incognita
lam tién dé nghlen ctru san xuét ché phim sinh hoc mdi, vira phét trién va tmg dung hé vi sinh vét ban
dia, gop phén quan trong trong viéc img dung bién phap sinh hoc phong trir bénh ¢6 hiéu qua. Két qua
nghién ctru d4 phan 13p dugc 21 ching nam ndi sinh ré cdy ho tiéu & Gia Lai, trong d6 tuyén chon dugc
mot ching vi nam n01 sinh EF.DC.08 co kha ning khang tuyen trung Melozdogyne incognita cao véi ti
16 tir vong ciia tuyén trang 94,67% trong diéu kién in vitro. Ching nim tiém ning nay dugc dinh danh
sinh hoc phéan tir gen 28S rRNA la Penicillium citrinum.

Tir Rhoa: Ho tiéu, tuyén trung, vi ndm ngi sinh, Penicillium citrinum

1. MG PAU

Ho tiéu (Piper nigrum L.) 13 ciy cong nghiép
c6 gia tri kinh t& va xut khéu cao. Nam 2019, Viét
Nam I3 nuée din dau xuit khau ho tiéu trén thé gici
véi gia tri kim ngach xut khdu trén 01 ty USD.
Trong nhimg nam tr& lai diy, nganh Hb tiéu cua
Viét Nam d3 c6 nhimg budc phat trién manh, ting
nhanh ca vé dién tich, ning sudt, san lueong (Chi
cuc trdng trot, bd NN va PTNT, 2019). Gia Lai
hién 14 dia phuong c6 dién tich trong hd tiéu 1én
thir ba ca nude (Cuc théng ké Gia Lai, 2019). Tuy
nhién, ho tiéu & Gia Lai ciing nhu ca nu6e dang
d6i mat véi nhiéu thach thirc va phat tnen thiéu
bén vimg, nhit 1a dién tich hd tiéu phat trién qua
nhanh, vuron cdy duogc dau tu tham canh cao do,
nhiéu virom tiéu bi chét do su pha hai clia sdu bénh,
dic biét 1a bénh chét nhanh, vang la chét cham gay
thiét hai nghiém trong dén kinh té ciia nguoi dén.
M6t trong nhitg d6i tugng gay hai quan trong gy
nén bénh chét chdm & cdy hd tiéu 12 tuyén trang
Meloidogyne nicognita (Abdel-Salam va cfng sy,
2018; Wiratno va cong su, 2018). Bién phdp phong
trir tuyén tring chu yéu hién nay 1 sir dung mét
s6 loai thuc hoa hoc dic hiéu két hop cling vai
mdt s bién phép canh tac khic. Nhung bién phap
nay chua mang lai hiéu qua cao va din dén hién
tuong khéng thudc 1am mét can bing hé sinh thai,
hé vi sinh vat dit va ddc biét 1a anh hudng x4u t6i
mdi truong va tdn du thudc trong néng san (Jampi-
lek va Kralova, 2017; Wheeler va cong su, 2014).
Nhiéu nghién clru di tip trung vao cac hoat tinh
sinh hoc cua vi ndm néi sinh. Vi ndm noi sinh cé
mdi quan hé chét ch& voi cdy chu, chung sir dung
cic chét dinh dudng trong cdy dé ton tai, mang

lai nhiéu lgi ich cho cdy nhu tao ra cic san phim
trao d61 chat cé hoat tinh sinh hoc nhu cac hor-
mone sinh trudng, cac hop chat cé kha ndng bao
vé cdy khoi cic tac nhan giy bénh (Mahiti Gupta
va cong su, 2018; Aly va cong su, 2011). Do vy,
viéc phén lap va tuyen chon vi nim néi sinh c6 kha
ning khing tuyén tring Meloidogyne incognita
trén cay ho tiéu 1a mét van dé dang quan tam trong
viéc phong trir tuy€n trung bang phuong phap sinh
hoc. Trong bai bao nay, mét so két qua nghlen cliru
phan lap va tuyén chon vi nam ndi sinh ré cay H6
tiéu c6 hoat tinh khéng tuyén tring Meloidogyne
incognita tai tinh Gia Lai dugc trinh bay. Két qua
nghién ciru vira la tién dé tao ra cac ché pham sinh
hoc md&i, gop phan quan trong trong ing dung bién
phap sinh hoc phong trir bénh cé hiéu qua.
2. NOI DUNG VA PHUONG PHAP NGHIEN
CUU
2.1. Nji dung nghién ciru

Phan 1ap vi ndm ngi sinh ré ciy Ho tiéu trong
& Gia Lai.

Tuyén chon vi nim ndi sinh khang tuyén tring
Meloidogyne incognita trong di€u kién in vitro.

Dinh danh phan tir ching vi nim ndi sinh tiém
ndng cd hoat tinh d6i khang cao véi tuyén tring.
2.2. Phiwrong phdp nghién ciru
2.2.1. Phuong phdp thu thdp, phén ldp cdc ching
vi ndm néi sinh ré cdy ho tiéu

M3u ré duogc thu & cac vuon hd tiéu sinh trudng
khoe, ning suét cao, 6n dinh, it bi bénh ré hodc tai
cac cdy tiéu khée manh trén vuodn tiéu bénh. Thu ré
& cay hd tiéu 3 dén 10 nim tudi. Chon miu ré non
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va 1é to vi ddy 12 noi cé nhiéu vi sinh vat tap trung.
Thu r& phan ria ngoai cach tru tiéu ban kinh khoang
1,0 - 1,5m; do sau ré tir 10 - 20 cm, liy khoang
10cm tir dau nut cua ré vao. Mau ré sau d6 s€& dugc
giir trong tui polyethylen vo trung, chuyen ve phong
thi nghiém dé phén lap ngay. Cac mau ré khi ldy
duogc ghi nhan no1 thu, ngay thu va tén cua ngudi
thu mau. Mau ré sau khi thu dugc dem téi phong thi
nghiém, rira thdt sach dét bam & ré dudi voi nudce
chay, dé réo tu nhién, dé riéng timg mau rdi tién
hanh phéan ldp. Néu chua kip xtr ly, cin bao quan
trong ti lanh & 5°C cho dén khi tién hanh phan lap.
Thu thap méu ré & cdy hd tiéu 3 dén 10 nam tudi.

Phuong phép phan lap vi ndm néi sinh theo
Aravind (2008) c6 cai tién: R& dugc cit thanh
nhimg khic nho khodng 2 - 3cm. Cac mau ré duogc
dé riéng trong cac binh tam gidc va tién hanh khu
trung bé mat béng céch ngam, lic nhe trong nuoe
cit vo trung dé loai bé cac vién dat Iém. Sau d6
cac mau ré duogc dua vao cac 6ng falcon 25mL co6
chira 15mL dung dich PBST (dém phosphate +
mudi sinh 1y + stween 20) siéu 4m trong 60 gidy,
ré duoc chuyén sang dng falcon méi chira 15mL
PBST, siéu am tiép 60 gidy 1an 2 va 1an 3 trong 10
phit. Méu ré& duoc nhung vao cdn 90°, @6t dudi
ngon lira dén cdn, sau d6 cit bo hai dau ré tiéu, cit
tung doan nhé khoang 0,5-1 cm, cam ngang vao
moi truomg PDA, 0 ¢ nhiét d6 2-30°C trong vong
4-5 ngay dé phan 14p ndm néi sinh.

MG ta céc didc diém hinh thai khuan lac cua céc
chung nidm va 1am tiéu ban té bao. Cac khuan lac
duoc quan sat bing mét thudng va bing kinh hién
vi 10X, 40X.

Chi tiéu theo doi:

- Khuén lac: hinh dang, mau sic.

- Hé soi: ddc diém soi (c6 vach ngan hay khong
¢6 vach ngan), cudng bao tir.

- Bao tir: dang bao tt, cuéng sinh bao tir
2.2.2. Phirong phdp xdc dinh hoat tinh khdng tuyén
triing ctia vi nam trong diéu kién in vitro

Hoat tinh khang tuyén tring cla cac chung vi
nim noi sinh duoc thuc hién theo phuong phap
clia Aravind (2010). Sau khi nhin nudi vi nim
phan lap duoc trong méi truong long, ly tam, lay
dich ndi dé str dung danh gia kha nang khang tuyen
trung. Cho vao moi gleng dwoc bd sung nude cét
khir tring chira 30 tuyén tring. Pia dugc 0 ¢ nhiét
d6 27°C trong 72h, sau d6 s& dém sb tuyén tring
chét trong mdi giéng bang kinh hién vi soi ndi. Ti 1¢
tir vong duge tinh theo cong thirc:

Sé tuyén tring chét

Ty 1€ tir vong % = x 100

Téng s6 tuyén tring
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Hiéu qua trc ché tidu diét tuyén trang coa vi
sinh vat dugc hiéu dinh theo cong thirc Hender-
son-Tilton (1955).

(Tax Ch)

HL (%) = (1- JX 100

(Thx Caj

Trong dé:

Ta: S6 luong tuyén tring séng & cong thirc xir
ly sau xur ly

Tb: S6 luong tuyén tring séng & cong thirc xir
ly trude thi nghiém

Ca: S6 luong tuyén tring séng & cong thirc ddi
chimg sau xur ly

Cb: S6 lugng tuyén trung séng & cong thirc déi
chimg trude thi nghiém
2.2.3. Phwong phdp dinh danh vi nam

Mau vi nim c6 hoat tinh d6i khéng cao véi tuyén
traing Meiloidogyne incognita dugc g dinh danh
theo phuong phép sinh hoc phan tir gidi trinh tir gen
28 S (thuc hién boi Trung tam Khoa hoc va Cong
nghé sinh hoc — Truong DH KHTN TP. HCM).

Céc s6 liéu duoc xir ly théng ké bang chuong
trinh Statiscal Program Scienttific System (SPSS)
phién ban 20.0 dung cho Windows. Su khac biét c6
y ngh{a o muc 0,05 cua gia tri dugce biéu hién bang
cac mau tur khac nhau.
3.KET QUA - THAO LUAN
3.1 Két qua phan lap cdc chiing vi ném nji sinh
ré cdy ho tiéu tinh Gia Lai

Ké} q\ué da Hhén lap dugce 21 ching ndm ndi
sinh ré ho tiéu trong tai Gia Lai. Trong d9, & huyén
Chu Sé da phan 1ap duwogc 08 ching nam (EF.
CS.01, EF.CS.05, EF.CS.06, EF.CS.07, EF.CS.10,
EF.CS.11, EF.CS.13, EF.CS.14). O huyén buc Co
08 chung dugc phan lap (EF.DC.01, EF.DC.02,
EF.DC.04, EF.DC.07, EF.DC.08, EF.DC.09,
EF.DC.10, EF.DC.12) va 05 chung vi nam (EF.
CP.01, EF.CP.06, EF.CP.07, EF.CP.09, EF.CP.10)
dugc phan lap ¢ huyén Chu Prong (Bang 1).
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Bang 1. Pic diém hinh thai Khuin lac ciia nAm ndi sinh ré hd tiéu (Piper nigrum L.) tai Gia Lai

Pic diém hinh thai

Khuin lac
SIT Tén chun : . . Canhbao R
: Hinh Mau Do ndi Ria Heé soi tir Bao twr
dang sac : khuan lac
Phan . Bao tr
‘ 3. Dang ; Thang, c6 ,
1 Hoi tron Toang Lo, nhung r}hanh? bao tir dinh ,dmhi
duc cong . khong vach | hinh cau,
min N thanh cum .
ngan ngang trang duc
Bing Khéng  Thing, %"}Eht“
; a2 rang phang, phén nhanh, cébaotr . . 2
4 } Tgu den am nhé lén Bigog bt covach  dinh xung hlgg;;u’
o gilra ngan quanh e
Dan Khéng Phén Bao tur
; Tron  Nau  Ldi, (-mf’ phannhénh, nh4nh,  dinh,
khong déu trang  cong chao khong vach  khdéng ¢6  hinh cau,
ngan vach ngdn ndu trang
Bao tir
Phén 2 ;
Tron Trz"mg Ldi Dang nhanh, TlAlang, , ‘dmhi
4 l % A : A ; khong ¢6  hinh cau,
; khong déu xam  cong nhung khongvach 8 <
o % vachngdn  trang
ngan ;
Xxam
Khoéng Phéan %;}ghm
\ Trang X Dang phannhanh, nhanh, . 3
5 Tron . Loi N ; B ; hinh cau,
xam nhung khong vich khong vach trhn
ngan ngan : g
xam
Tron Phan Bao tor
6 khong nhénh dinh,
déu, mép nhiéu sgi  hinh cau,
dang ré nho nau vang
Phén - Phén Bao tir
X Nau e . nhanh, nhanh, dinh,
v Tron tring Haildl Dangbt khéng vach khoéng vach hinh céu,
ngan ngin ngang nau trang
Tron Phéan Phéan Bao tur
3 khéng  Xam Phin Dang nhanh, nhéanh, dinh,
déu. Mép vang & 16ng  khong vach khong vach hinh cau,
dang ré ngin ngan ngang Xam vang
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Pic diém hinh thai

R
SIT  Tén ching JKhudu lge . . Canhbao . ..
Hinh Mau n Re Ria Hé soi p Bao tir
P Po noi 2 tir
dang sic * khuan lac
Dang Phan Bao tr
\ Tréng 2 o nhanh, 2 dinh,
9 Tron e Phang nhungva Koy viigh Dang thang tiih, 0B,
hat g .
ngan trang duc
Khéng Théng, BB:O .
Tring : phdn nhanh, c¢6 bao tu dintt,
10 Tron \ Phang Danghat . Ci: hinh cau,
xam khong vach dinh xung ‘
< trang
ngan quanh ,
Xam
Khong Phan Bao tu
1 Tron Xam Loi, Dang phidnnhianh, nhanh, dx'nh‘,
nau cong nhung khong vach khéng ¢6 hinh cau,
ngan vachngin x4m niu
. Khéng Thin Bao tir
Tron,mép xdm  Ldi  Dang phannhanh, , 298  4inh,
12 d = i . , khéng c6 ., X
angre  ghi cong nhung khéng vich - hinh cau,
g vach ngén , .
ngan xam ghi
Tron,c6  Vien Phén f}‘l‘;':lg Bio t
3 p trdn 8 4
;s BT o L e
l%‘)i Xam g i gﬁn khong vach bau duc
den & ngén
Tron Khong Phén %‘;ﬁh‘“
14 - khong  Trang  Loi Dang phinnhanh, nhanh hinh ¢ éu
/ déu, mép Xxam  cong long ¢ vach nhiéu sgi - ’
dang ré ngan nho 18
Xam
, Phan Phén Bao tir
X Nau 2 . nhanh, nhanh, dinh,
= Ton - 4ay  Phang Dangbdt . 0 vich khong vich hinh ciu,
ngan ngan ngang niu ddm
Khong Thang, Bao tr
Y Xam 2 Dang phénnhanh, c¢6 bao tir dinh,
i o den ghi Fiising nhung covach  dinhxung hinh céu,
ngin quanh xam ghi
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Pic diém hinh thai

Khuén lac
SIT Tén chin : 3 3
- ® "Hmn M .. . Ra Hesgi  C2MMP30 oot
P D¢ noi x tir
dang sac : khuan lac
n Bao tr
Trén Dan hglh I?}lefnh Thfmg, dinh,
17 Tron - Phang R o khéng c6 hinh cau,
xam nhung c6 vach : < z
N vachngdn  tring
ngan ;
Xam
R Bao tr
, Phin Phan 4o,
. Xam Dang ’ ’ nhénh, s 4
18 Tron P’ nhanh, ¢é A > . hinh cau,
trang nhung , . khong vach .
vach ngin e tring
BanBgANE g
- o L
19 Tron Niu Hoi 1i Dang sttt ol co baot dinh,
khong déu  do nhung , .~ dinhxung hinh cau,
vach ngin Koo g
quanh nau do
_ Phan Phan Bao tir
20 Tron, mép Xanh Phin Dang nhanh, nhéanh, dinh,
| dangré réu g nhung khéng vach khéngco hinh cau,
ngin vach ngin xanh réu
Khong Thin Bao tir
Tron, mép Nau : Dang phén nhanh, s & : dinh,
21 x . Phang N , khéngco . 2
dang ré  trang nhung khoéng vich ~_ hinh cau,
4 vachngin ,
ngan nau trang

Trong 21 chung vi nam ndi sinh dugce phan 1ap,
cac khuin lac ¢6 mau sic kha phong phi: vang,
tring, xanh, xam. Hinh thai khuan lac cha yéu
tron khong déu, tron, mép dang ré. Bao tir clia cac
chung nim phan l4p chu yéu thudc dang bao tir
dinh, hinh tron. Pic diém hé soi phin nhanh hodc
khong phan nhanh, c6 vach ngén hodc khong co
vach ngén. Cuéng bao tir da s 13 mot bong, mdt
s6 chung khéng quan sat & cudng bio tir ¢6 thé
thdy cc loai ndm viing r& ho tiéu phan lap duoc tir
mau ré thu thap duoc tai Gia Lai ciing rit da dang
(Bang 1).

3.2. Kha nang dbi khang tuyén tring Meloido-
gyne incognita ciia vi ndm ngi sinh trong diéu
kién in vitro

25

Khéo sat kha nang d6i khang tuyén trung
cho thay, cac ching vi ndm déu c6 hoat tinh khang
tuyen trung véi ti 1€ tr vong cua tuyen trung tu
32,22 - 94,67%. Séu chung cé hoat tinh khang tuyén
tring manh (ti 1€ tir vong cao >80%): EF.CS.06,
EF.CS.10, EF.DC.08, EF.DC.09, EF.DC.10 va
EF.CP.10, trong d6 chung EF.DC.08 cho ti 1é tir
vong cao nhit (94,67%). Bén chung vi ndm nodi
sinh c6 kha ning khang tuyén tring Meloidogyne
incognita trung binh (60% < ti 1¢ tir vong < 80%):
EF.CS.13, EF.CS.14, EF.DC.04, EF.CP.01. Mudi
mét chung vi nidm nédi sinh con lai c6 kha ning
khing tuyén tring Meloidogyne incognita yéu
(<60%) sau 72 gi¢ theo doi (Bang 2).
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Bing 2. Hoat tinh khang tuyén tring Meloidogyne incognita ciia cic ching vi nim néi sinh trong
diéu kién in vitro

STT Chiing nim Ti Ié tir vong (%) Hiéu lrc khang tuyén trung (%)
1 EF.CS.01 43,33+ 3,34 40,70+ 3,49
2 EF.CS.05 46,67 £ 3,34 44,19 £ 3,49
3 EF.CS.06 88,89°+ 5,09 88,374+ 5,33
4 EF.CS.07 55,56 + 5,09 53,49+ 533
5 EF.CS.10 83,33+ 3,34 82,564+ 3,49
6 EF.CS.11 45,56+ 5,09 43,022+ 5,33
7 EF.CS.13 56,674+5,28 63,95+ 533
8 EF.CS.14 61,114+ 5,09 59,30+ 5,33
9 EF.DC.01 33,222+ 5,09 29,072+ 5,33
10 EF.DC.02 33,224+ 5,09 29,072+ 5,33
11 EF.DC.04 68,89¢+ 5,09 67,44+ 533
12 EF.DC.07 33,33°+ 3,34 30,232+ 3,49
13 EF.DC.08 94,67f+ 4,81 96,517+ 3,49
14 EF.DC.09 82,22°+ 1,92 81,404+ 2,01
15 EFE.DC.10 88,897+ 1,92 88,37¢+ 2,01
16 EFE.DC.12 54,45°+ 385 52,32+ 4,03
17 EF.CP.01 65,55+ 6,94 63,95+ 7,26
18 EF.CP.06 47,78° % 5,09 43,35°+ 533
19 EF.CP.07 50,00 + 6,67 47,672+ 6,96
20 EF.CP.09 57,784+ 3,85 55,81 +4,03
21 EF.CP.10 82,22¢+ 5,09 81,40°+ 5,33
22 bC 13,332+ 1,93

Ghi chi: Céc tri 56 ¢6 cdc chit cdi gidng nhau trong ciing mét 6t khéng c6 suw khdc biét vé mdt thong
ké theo trac nghiém phan hang Duncan'’s Multiple Range test (P<0,05)

Két qua hiéu qua trc ché tuyén trung twong
tu ty 1é tir vong cta tuyen trung. Hleu luc khang
tuyen trung cua cac chung vi nim tir 40 70%
- 96,51%. Sau chung c¢6 hiéu luc khang tuyén
trung manh (>80%) chiém 28,57%: EF.CS.06,
EF.CS.10, EE.DC.08, EFE.DC.09, EF.DC.10 va
EF.CP.10, trong d6 ching EF.DC.08 c6 hiéu luc
khang tuyén trung cao nhét (96,51%). Bén chiing
EF.CS.13, EF.CS.14, EF.DC.04, EF.CP.01 c6 hiéu
luc khang tuyén tring trung binh chiém 19,05%
va 11 chung vi ndm ndi sinh con lai ¢ hidu luc
khang tuyén trung yéu chiém 52,38% (Béng 2).

Mot sb két qua nghién ciru vé& hoat tinh khang
tuyén trang di ghi nhan: Siddiqui va cong su
(2009) ghi nhan ndm Aspergillus niger CA va
Penicillium chrysogenum CAl vira kich thich
sinh trudng vira ¢6 kha nang khang tuyén tring &
cdy ca chua. Satyandra va cong su (2010) nghién
ctru kha nang khang tuyen trung cua ndm d6i khang
cho théy, cac chiing nim Cremonium strictum, As-

pergillus terreus, A. nidulans, A. niger, Chetomium
aubense, Chladosporium oxysporum, Fusarium
chlamydosporium, F. dimarum, F. oxysporum, F.
solani, Paecilomyces lilacinus, Pochonia chla-
mydosporia, Trichoderma viride va T. harzianum
déu co kha ning khang tuyén tring Meloidogyne
incognita véi ti 1& rc ché trimg nd 86% va ti 1é tir
vong clia tuyén tring 68% trong diéu kién in vitro.
Aravild va cong su (2009) dd phén ldp 71 ching
vi khudn noi sinh trong ré va than cay hd tiéu
va di tuyén chon duoc cac chung coé hoat tinh
khang tuyén trung (31,03%) trong diéu kién in
vitro. Nghién ciru vi khuan ndi sinh ciy ca phé
khang tuyén trang Meloidogyne incognita trong
diéu kién in vitro cia Mekete va cong su (2009)
ghi nhan, trong 43 ching vi khuin duoc thir
nghiém c6 14 ching c6 ti 1é tiéu diét tuyén triang
M. incognita tir 38 - 98%, trong d6 3 chung vi
khuan Bacillus megaterium, Agrobacterium ra-
diobacter va Cedecea davisae cé ti 1€ tiéu diét
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tuyén trung cao nhat lan luot 13 98,3%, 97,3%
va 94,6% sau 03 ngay. O Thai Lan da phan lap
duoc 67 ching ndm cua mot sé loai cay tréng bi
nhiém tuyén trung ndt sung Meloidogyne incog-
nita. Trong s6 d6, c6 10 dong ném va 83 dong xa
khuédn c6 kha nang giam ti 1¢ trimg tuyén tring
nd va diét Au tring Meloidogyne incognita sau
7 ngay u. Chung Fusarium CMU-JT007 c6 hiéu
qua cao trong viéc lam gidm ti 1€ n& cua trimg
xudng con dudi 25% va gia ting ti 1¢ tir vong
ctia 4u trung 1én dén 70%. Chung Streptomyces
sp. CMU-MHO021 dwoc coi 14 tic nhan kiém soat
sinh hoc tiém nang, lam giam ti Ié nd cla tring
Meloidogyne incognita con 33,1% va tang ti 1é
chét cua tuyén tring 82% (Ruanpanun vi cong
su, 2010).

Nhu vay, chung EF.DC.08 véi ti 1€ tir vong

cua tuyén trung 94,67% va hiéu luc khang tuyén
trung 96,51% so vdi cac két qua ,ghi nhan, chung
EF.DC.08 c6 kha nang khang tuyén trung manh.
3.3. Két qua dinh danh vi ndm dbi khdng cao véi
tuyén trung Meloidogyne incognita

Ching EF.DC.08 c6 kha ning khing tuyén
trung cao dugc dinh danh sinh hoc phin tr gen
28S rRNA 1a Penicillium citrinum.
4. KET LUAN

Phan 14p dugc 21 ching vi ndm ndi sinh ré cay
Ho tiéu ¢ Gia Lai.

Tuyén chon duoc mé,t ching vi ndm EF.DC.08
6 khd nang khang tuycn trung Meloidogyne in-
cognita trong di€u kién in vitro manh va dugc dinh
danh phéan tir gen 28s rRNA la Penicillium citri-
num
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SUMMARY

One of the main causes of black pepper death is the root-knot nematode (Meloidogyne incognita).
This study is a basis for the research and production of bioproducts for Meloidogyne incognita control.
The results showed that there were 21 endophytic fungal strains isolated from root samples of black
pepper in Gia Lai province. After screening, EF.DC.08 fungal strain was selected to be a potent anti-
nematode strain with 94.67% mortality of nematodes. The potent strain was identified to be Penicillium
citrinum based on 28s rRNA sequencing.

Keywords: Black pepper, endophytic fungi, Meloidogyne incognita, Penicillium citrinum

TAI LIEU THAM KHAO
Tai liéu tiéng nuéc ngoai
Abdel-Salam, M. S., & et al. (2018). Improving the nematicidal potential of Bacillus amyloliquefa-
ciens and Lysinibacillus sphaericus against the root-knot nematode Meloidogyne incognita using
protoplast fusion technique. Egyptian Journal of Biological Pest Control, 28:31.
Aly, A. H.,, & et al. (2011). Fungal endophytes: unique plant inhabitants with great promises. 4pp/
Microbiol Biotechnol 90(6):1829-1845.

Aravind, R., & et al (2008). Endophytic bacterial flora in root and stem tissues of black pepper (Piper
nigrum L.) genotype: isolation, identification and evaluation against Phytophthora capsici. Letters in
Applied Microbiology, 48(1), 58-64.

Aravind, R., & et al. (2009). Isolation and evaluation of endophytic bacteria against plant parasitic
nematodes infesting black pepper (Piper nigrum L.). Indian journal of Nematology 39(2), 211-217.

SFaculty of Natural Science and Technology, Tay Nguyen University,
“‘Institute of Biotechnology and Environment, Tay Nguyen University;
Corresponding author: Tran Thi Phuong Hanh; Tel: (+84) 988861311, Email: tiphanh@ttn.edu.vn

27




Tap chi s6 47, thang 04-2021, trudng Pai hoc Ty Nguyén ISSN 1859-4611

Mahiti, G., Vineet, M. (2018). The Biological Promises of Endophytic Muscodor Species. Fungi and
their Role in Sustainable Development: Current Perspectives pp 51-74.

Mekete, M., & et al. (2009). Endophytic bacteria from Ethiopian coffee plants and their potential to
antagonise Meloidogyne incognita. Institute for Crop Sciences and Resource Conservation. INRES,
Department of Plant Pathology, 11(1), 117-127.

Jampilek, J., and Kralové, K. (2017). Nanopesticides: preparation, targeting, and controlled release.
New Pesticides and Soil Sensors, 81-127.

Ruanpamun, R. D., & Loof, P. A. A. (2010). Nematodes in the rhizosphere of pepper (Piper nigrum L.)
and clove (Eugenia caryophyllata Thumb.). Revista Theobroma (Brazil), v 4, p. 26-32.

Satyandra, S., & Nita, M. (2010) In vitro studies of antagonistic fungi against the root-
knot nematode. Meloidogyne incognita, Biocontrol Science and Technology, 20(3): 275-
282. DOI: 10.1080/09583150903484318.

Siddiqui, Z., Sayeed, A. M. (2009). Effects of antagonistic fungi, plant growth-promoting rhizobacte-
ria, and arbuscular mycorrhizal fungi alone and in combination on the reproduction of Meloidogyne
incognita and growth of tomato. Journal of General Plant Pathology. DOI:10.1007/s10327-009-
0154-4.

Wiratno, S. M., Pradana, A. P, Yousif, A. I. A. (2018). Biological control of root-knot nematode
(Meloidogyne spp.) in pepper plants utilizing endophytic bacteria Pseudomonas sp. and Micrococ-
cus sp. Journal of the Pepper industry, 9,2. ISSN: 1829-6868.

28



