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ABSTRACT

The result of the isolation and identification showed that sixteen Beauveria
isolates parasitic on insects at 7 provinces in the Mekong Delta belong to one
entomopathogenic Beauveria species, Beauveria bassiana. Colonies on PDA
medium were normally white or white to pale yellow as mature. These isolates
were characterized by conidiophores consisting of whorls and dense clusters of
short conidiophorous cells with one-celled spherical (2.61 - 2.97 x 2.35 - 2.72
um) or ovoid (2.24 - 2.28 x 2.23 - 2.24um). Moreover, the result of the
sequences of ITS - rDNA region reported that those 16 strains had a
significantly considerable similarity (from 96.6% to 99.6%) compared to others
on Genbank. The biological characteristics illustrated that 16 Beauveria
bassiana isolates revealed a high germination rate (90%) at 24 hours after
cultivation. High speed of mycelial growth and high density of spores was
recorded (about [3.42 - 11.5 x 10’ spores] x cm™) at 14" - 18" day after
cultivation. From primary results, 16 Beauveria bassiana isolates showed a
high efficacy (94% at the 11" day after treatment) in controlling sweet potato
weevil (Cylas formicarius Fabricius) in in-vitro condition.

TOM TAT

Két qud phan Ip va dinh danh da xdc dinh 16 ching ndm Beauveria thudc lodi
Beauveria b’];assiana ky sinh trén con tring gay hai tai 7 tinh Pong bang séng
Cuiu Long. Khuan lac cua cdc chung nam nudi cay trén moi truong PDA thuong
c6 mau trdang hodc mau trang hoi ing vang khi thanh thuc. Cdc ching nam c6
ddc diém chung béi cudng bao tir dinh moc theo hinh vong xodn va thanh timg
cum day ddc cua canh bao dai ng(fn voi mot bao tir don co dang hinh trieng
(2,61 - 2,97 x 2,35 - 2,72 wm) hodc hinh cdau (2,24 - 2,28 x 2,23 - 2,24um). Ngodi
ra, két qua so sanh mirc @6 tiwong dong trinh tw DNA ving ITS-rDNA cho thay
cdc ching nam cé sw twong dong cao (96,6% dén 99,6%) so véi nhing trinh ti
da cong bé trén Genbank. Dac diém sinh hoc ciia 16 chung ndm B. bassiana cho
thay 1y 1¢ nay ; mdm cao trén 94% sau 24 gio nudi cdy. Moi truong SDAYs cho
toc do phat trién dwong kinh khudn lac nhanh va cho mdt s6 bao tir cao (khoang
3,42 dén 11,5 x 107 bdo ti/em?) sau 14 dén 18 ngay nudi cdy. Bude dau danh
gid hiéu qua cdc ching ndm trdang B. bassiana cho thdy, tdt ca 16 ching nam
déu 6 hiéu qua trir sing khoai lang (Cylas formicarius Fabricius) cao, dat trén
94% ty 1¢ sing chét sau 11 ngay xir Iy trong diéu kién phong thi nghiém.

Trich dan: Huynh Hitu Ptic va Trdn Vin Hai, 2016. Xac dinh loai, ddc diém sinh hoc va budc dau danh gia
hiéu qua trir sung khoai lang (Cylas formicarius Fabricius) trong diéu kién phong thi nghiém cua
cac chung nam Beauveria ky sinh trén con trung gdy hai phan lap tai Pdng bang song Ctru Long.
Tap chi Khoa hoc Trudng Pai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 3): 36-46.
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1 MO DPAU

Né&m Beauveria 1a mot trong nhimg tac nhan ky
sinh ¢6 phd ky chii rong, ky sinh giy bénh cho
nhidu loai c6n tring gdy hai trong noéng - lam
nghiép. Nam ky sinh nay di dwoc nhiéu noi trén
thé giéi quan tdm nghién ctru phat trién va tmg
dung nhu 132 mét loai thudc sinh hoc phong trir
nhidu dbi twong siu hai cay trong, khic phuc
nhitng nhuge diém cia thudc hoa hoc giy ra
(Nguyen Thi Loc, 1995; Pham Thi Thuy, 2004).
Viéc phan loai dinh danh ndm ky sinh con trung
dua vao dic diém hinh thai hoc dugc xem 1a nén
tang, 1a yéu t6 ban dau dé nhan biét vé loai nim
Beauveria. Tuy nhién, nghién ctu xac dinh loai
nam duya trén dic diém hinh thai s& kho phéan biét
dugc hét cac loai khac nhau trong chi Beauveria.
Hon nira, nhiing nghién ctu vé dac diém sinh hoc,
kha ning gy bénh trén sau hai, mbi quan hé giita
ky sinh va ky chu cling nhu qua trinh hinh thanh
bénh trén sinh vat chi clia nhitng ching mai phat
hién con it dit liéu hodc chwa dugce dau tu nghién
ctru (V6 Thi Thu Oanh, 2010). Ky thuat sinh hoc
phan tir gop phan nang cao co so khoa hoc cho viée
dinh danh t6i loai d6i v6i nim ky sinh gy bénh
con trung. Viée xac dinh loai va phan tich sy bién
dong di truyén cua cic ca thé trong quan thé
Beauveria tr& nén dé dang hon nho sy trg gitp ciia
ky thuat tién tién nay. Trinh ty ving ITS-rDNA da
duoc st dung dé dinh danh ndm Beauveria, hd trg
cho dinh danh & cdp loai va dudi loai chinh xac va
nhanh choéng (Glare va Inwood, 1998). Vi vay, muc
tiéu nghién ctru cua thi nghiém 1a xac dinh thanh
phin loai bang phuong phép truyén thng va dua
vao trinh ty vung ITS-rDNA, dac diém sinh hoc va
bude dau danh gia doc tinh cua ndm B. bassiana
thu thap duoc.

2 NGUYEN LIEU VA PHUONG PHAP

2.1 Nguyén liéu nghién ciru

Céc mau ndm Beauveria thu thap tir xac con
tring ngoai ty nhién duoc s dung dé nghién ciru.
Méi truong nudi cdy: bao gdm mdi truong PDA va
Sabouraud dextrose agar c6 bd sung khoang chit
va mot sb hoa chét dung trong nghién ctru sinh hoc
phan ti.

2.2 Phwong phap nghién ciru

Thi nghiém 1: Thu thip miu, phan lap va
dinh danh téi loai ddi véi cac chiing nam thuoc
chi Beauveria sp. bang phwong phip truyén
théng dua trén dic diém hinh thai va ky thuat
sinh hoc phan tir

Thu thip miu cbén tring bi nam tring
Beauveria ky sinh da chét ngoai ty nhién tai 7 tinh
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thugc Dong bang séng Ctru Long (PBSCL) (Bang
1) v& phong thi nghiém va phan lap trén moi
truong PDA dé dinh danh t6i loai ddi véi cac
ching ndm phéan 1ap theo khoa phan loai cua
Barnett va Barry (1972), Lawrence (1994), De
Hoog (1972), Luangsa-Ard et al. (2006). Cac chi
tiéu theo doi dé phuc vu cong tac dinh danh bao
gém: dic diém khuan lac, dic diém co quan sinh
bao tr, hinh dang bao tr va kich thude bao tu.

Xac dinh loai ciia nim Beauveria sp. dwa vao
trinh ty vung ITS-rDNA

— Chiét xuat DNA tong sb theo quy trinh cta
Saitoh et al. (2006) c6 cai tién. Sau khi c6 luong
DNA s& thyc hién phan tmg PCR khuéch dai ving
ITS-rDNA, doc két qua va giai trinh ty ving ITS-
rDNA.

— Ving ITS-rDNA duoc giai trinh tu bang hai
primer ITS5 (5- GGA AGT AAA AGT CGT AAC
AAG G - 3) va ITS4 (5- TCC TCC GCT TAT
TGA TAT GC - 3') duoc su dung dé khuéch dai
ving ITS - tDNA, bao gém ITSI - 5.8S - ITS2.
Trinh ty DNA sé dugc so sanh véi cac trinh tu
viing ITS-rDNA ciia cdc mau phan 1ap Beauveira
trén thé gidi da biét tén loai tir co s& dir liu cua
Genbank, 1am co s& xac dinh tén loai cia cic mau
ndm Beauveira thu thap tai PBSCL.

— So dd phan nhom xac dinh loai ndm thudc
chi Beauveria s€ dugc xur ly, tinh toan tur tri s6 cua
ma tran v6i khoang cach di truyén bang thuat toan
parsimony va phan tich bootstrap v6i 1.000 1an lip
lai. St dung cac chuong trinh phylogenetic
(BioEdit, Clustalx 3.1 va Treeview) dé quan sat
moi quan hé di truyén qua cdy pha h¢ cua céc loai
nam va tinh ty 1& twong dong gitta cac DNA ciia
cac mau nam thu thap.

Thi nghiém 2: Nghién ciru mét sé dic diém
sinh hgc ciia cac ching nam Beauveria sp.

Thi nghiém 2.1. X4ac dinh thoi gian bao ti
ndy mam cua cac chiing nam Beauveria sp.

Trai déu 0,1 ml dich bao tir nim (10° bao tir/ml
trong nudc cit thanh trung chira 0,05% Tween 20)
trén lame c6 phu mot 16p moi truong nudi cdy, dat
trong budng téi & didu kién nhiét do phong. Mdi
mau phan 13p thuc hién trén bdn lame tuong tmg
v6i bon l1an 13p lai. Ty 18 bao tir nay mam (%) dugc
danh gia 2 gio mot lan trong vong 24 gio dudi kinh
hién vi OLYMPUS DP20 véi d6 phong dai 400
lan. Quan sat bdn thi trudng/lame. Pém 25 bao
t/thi trudng, tong sd bao tir quan sat 1a 400 cho
moi mau phan lap.

Thi nghiém 2.2. Anh hwéng ciia ngudn dinh
dudng den sy phat trién ciia nam Beauveria sp.
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Thi nghiém dwoc bb tri theo hai nhan t6, trong
d6 nhan t6 A 1a 16 chung nim phén lap duoc va
nhan t6 B 1a niam loai méi truong dinh dudng khac
nhau PDA, CDA, SDAY1, SDAY3, SDAY - Chitin
v6i bdn 1an lap lai. Mdi 1an lap lai sir dung mot dia
petri chira 10 ml méi truong can khao sat. Cdy mot
khoanh ndm c6 duong kinh khoang 10 mm vao
giita dia moi truong dé up nguoc tiép xuc truc tiép
moi truong nudi cdy va dit & 27 + 2°C trong diéu
kién 12 gio sang toi. Phuong phap va chi tiéu theo
doi:

Thoi gian theo di: sau 3 ngay nudi cdy va do
cho dén khi khong con su khéc biét.

Tée do phat trién trung binh (mm/ngay): trung
binh cua 3 lan do duong kjnh khuan lactr 5-7,7 -
9va9 - 11 ngay sau khi cay.

Mat sb bao ti/ pmz: duoc tinh & thoi diém 15
ngay sau khi nudi cay theo phuong phép sau:

Tinh mat s6 bao tir theo phuong phap dém mat
s0 bao tur truc ti€p bang buong dem Thoma

S6 bao ti/ml = (4 a x 10° /b

i Trong d6:  a: s6 bao tir ¢ trong thé tich
huyén phu tng v6i dién tich 6 nho (= 1/400 mm?) x
d6 sau 0,1 mm; b: hé so pha loang

Mat sb bao tir/em?= sé bao tir (bt/ml)/dién tich

khuén lac

Thi nghiém 2.3. Anh huwéng thoi gian nudi
cay den sw hinh thanh bao t& cia nam
Beauveria sp.

Thi nghiém dugc thyc hién theo phuwong phap
cia Pham Thi Thuy va ctv. (1995). Cac mau phan
1ap ctia nAm Beauveria sp. dugc nudi ciy trong dia
petri trén moi truong tdt nhat duoc lya chon tir thi
nghiém 2.2, & nhiét do 27+2°C, véi 4 lan lap lai
cho mdi miu. Phuong phap va chi tiéu theo ddi
tuong tu thi nghiém 2.3. Thoi gian theo doi: 4, 6, 8,
10, 12... 26, 28 va 30 ngay sau nudi ciy.

Thi nghiém 3: Xac dinh hiéu lwc trir sung
khoai lang (Cylas formicarius Fabricius) caa cac
chiing nim Beauveria bassiana trong diéu kién
phong thi nghiém.

Nguon nam : Cac ching ndm B. bassiana dugc
nudi cdy trong mdi truong thach t6t nhat cho su
phat trién va sinh ra mot luong bao tir nhat dinh.
Sau d6 tién hanh thu bao tir bang dung dich nudc
ct co chira chat Tween 20 (0.1%), dém mat sé bao
ttr va diéu chinh vé mat d6 5 x 10® bao tir/ml.

Ngudn sung khoai lang (SKL): thu thép mau
khoai lang bi nhiém sung tir nhitng rudng sau thu
hoach khoai ¢ huyén Binh Tan, tinh Vinh Long
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dem vé phong thi nghiém NEDO, B6 mén Béo vé
Thuc vat, Truong DPai hoc Can Tho. Sung khoai
lang dugc nuoi trong céc hdp nhua céd nép day
bang vai mung & diéu kién nhiét do 28 + 2°C va
ché @6 chiéu sang 16 gio sang/8 gio tdi trong diéu
kién phong thi nghiém.

Phuong phdp thi nghiém: Thi nghiém bo tri
hoan toan ngiu nhién gém 16 chung niam B.
bassiana phan lap tuong ung véi 16 nghiém thic
va mot nghiém thirc d6i chimg. Mdi nghiém thirc
¢6 bdn 1£1n lap lai, mdi lap lai gdm 30 thanh tring
SKL, mdi thanh trung dugc nudi riéng trong hop
nhya nhé 6 16t gidy thim giit 4m va co thire an 1a
khoai lang. D4i véi nghiém thirc xir Iy ndm, sir
dung ndng d6 huyén phu bao tir ndm 5 x 10® bao
ta/ml. X 1y truc tiép 1én SKL bang cach sir dung
binh phun thudc v6i lwong huyen phu phun 25 — 30
ml cho bdn 1an lap lai/chung nam. Di véi nghiém
thirc d6i chimg pha dung dich c6 chit Tween 20
(0.1%) va xir Iy SKL ciing gidng nhu cac nghiém
thirc xir Iy ndm.

3 KET QUA VA THAO LUAN

3.1 Thu thip miu, phin lap va dinh danh
t6i loai ddi véi cac chiing thude chi Beauveria
bang phwong phap truyén thong dua trén dic
diém hinh thai va k§ thut sinh hoc phan tir

3.1.1 Dinh danh loai twr chi nam Beauveria
theo phirong phép phan loai truyén thong

Két qua 16 miu nam tring ky sinh trén con
trung gay hai thu thap duoc, sau khi phan lap va da
dinh danh duoc 16 mau c6 dic diém thudc chi ndm
Beauveria (Bang 1).

bac diém khuin lac: Khuan lac ciia 16 ching
nam trang B. bassiana sau khi dugc phan lap va
nudi cay trén moi truong PDA cho thay, cac chung
nam c6 dic diém hinh thai khuan lac hau nhu
khong khac biét. Khuan lac ¢6 mau trang sau 7
ngay nudi cay, mot s6 chung nam chuyén sang mau
trang hoi ung vang (khi nam thanh thuc 20 — 30
NSKC), x6p min, khuan lac ket chat phat trién theo
vong dong tam doi khi c6 tiét dich trén bé mat
khuan lac. Dic diém khuén lac duoc mo ta & trén
phu hop véi mo ta cia Pham Thi Thuy (2004) va
V& Thi Thu Oanh (2010) vé nim B. bassiana.

Pic diém co quan sinh bao tir, hinh dang
bao tir nAm: Két qua quan sat trén 16 chung nim
B. bassiana thu thap da ghi nhan cic ching ndm
deu ¢ chung dac diém 1a té bao sinh bao tur phat
trién tir soi nam sinh dudng moc thanh dam theo
hinh vong xoén. Cudng bao tir dinh phong 1én &
phia du6i c6 dang hinh binh véi chiéu dai khong
déu nhau, dang don hodc phén nhanh. Cubng bao
tir dinh c6 thé phat trién thém dé san sinh bao tir,
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két qua 12 1am cho chiing c6 dang hinh zic zic hoic
cong gip. Bao tir c6 dang don bao trong sudt,
khong c6 vach ngan, dang bao tir dinh cé hai loai
hinh cdu hodc hinh tring véi kich thude tir 1,42 -
3,82 x 1,47 - 3,82 um, bao tir moc trén cuéng sinh
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bao tir hudng gbe. Nhitng dic diém nay déu phu
hop voi dic diém cua loai B. bassiana d3 duoc mo
ta boi cac tac gia la Barnett and Barry (1972),
Pham Thi Thuy (2004) va V& Thi Thu Oanh
(2010).

Bang 1: Céc chiing nAm B. bassiana di dwgc phan lap va ky hi¢u

Ky hiéu Nguon phén lap Dia diém
BO(SKL-CT) (6 Cureutionsidac. Bo: Coteopteray Cén Tho
ki) S lns ot s
BOSKLVL) (ot o ommidne. 0: Coleoptery Vinh Long
sy Sne e O i i
sy Sne o lns s o i
sk Sne o lns s o i
rSKLAG) e e Ol i i o
BOBNCT o vemelose, 5 Cotopry
BOBNHO) (1 e B Cotoper
BOOBNSD) (i o, B Coeoper
B DCT) et e Contopry
Bb12(RSG-CT) iﬁg: Sﬁfeﬁ?oféiﬁfdcgeicsg:S%omoptera) Cin Tho
Bb1:(RSG-HG) ?Hé()p: sfé]soeiidéof(l)izg)cgeicgg:s%omoptera) Hau Giang
Bbi4(RSG-TV) Eﬁg : Ssseﬁidéofcl)iz;)cgeicgg :S%omoptera) Tra Vinh
Bbis(RN-ST) Eﬁg : rgzlgiiliyggflg%{uﬁiﬁosgira) Soc Tring
Bbig(SAT-VL) Sau an tap Spodoptera litura Fabricius Vinh Long

(Ho: Noctuidae, Bo: Lepidoptera)

Kich thuéc bao tir nAm: Két qua (Bang 2) cho
thdy hai chung nim Bbs(SKL-VL) va Bbs(SKL-
KG) c6 dang bao tir hinh cau va kich thuéc gin
nhu tuwong duong nhau (2,24 - 228 x 2,23 -
2,24pm). Mudi bbn chung ndm con lai ¢6 dang bao
tr hinh hinh trimg, bao ti cé kich thudc dao dong
tr (2,61 - 2,97 x 2,35 - 2,72 pm), trong do6
Bb3(SKL-VL) va Bbis(SAT-VL) c6 kich thudc bao
ttr 10n nhét 1an luot 1a (2,93 x 2,64 um) va (2,97 x
2,72 pm).

Quan sat dic diém ciia 16 ching nim cho thay
giong véi mo ta trong khoa phan loai ciia Barnett
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va Barry (1972). Két qua nghién ciru cac chung
nam nay tuong tu nhu miéu ta ciia Nguyen Thi Loc
(1995), Glare and Inwood (1998), Luangsa - Ard
(2006), Vo Thi Thu Oanh (2010) 1a bao tu dang
hinh cau va hinh trimg kich thudc dao dong trong
khoang 1,42 - 3,82 x 1,47 - 3,82 pum la loai B.
bassiana va ty 1€ dai/rdng nhé hon 2 pum ciing duoc
st dung nhu 1a sy gi6i han cho sy phan loai loai
trong chi Beauveria. Tom lai, tir két qua quan sat
dic diém vé mau sic khuén lac, co quan sinh bao
tir (canh bao dai), hinh dang va kich thudc sinh bao
tir ciia 16 ching ndm Beauveria déu thudc loai B.
Bassiana.
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Bang 2: Hinh dang va kich thwéc bao tir ciia cac chiing nim B. bassiana

S6 chuyén dé: Nong nghiép (2016)(3): 36-46

T=27+2°CCRH=66+4%

STT  Chiing nAm Kich thwoe (dai x rgng) (um) Hinh dang bao ti
1 Bbi(SKL-CT) 2,73+£0,12x2,42+0,11 Hinh trimg
2 Bb2(SKL-VL) 2,75+0,13x2,45+0,11 Hinh trimg
3 Bb3(SKL-VL) 2,93 +0,13 x 2,64 + 0,09 Hinh tring
4 Bbs(SKL-VL) 2,28+0,12x2,26+0,12 Hinh cau
5 Bbs(SKL-HG) 2,78+0,12x 2,41 £ 0,13 Hinh tring
6 Bbs(SKL-KG) 2,24+£0,12x2,23+0,11 Hinh cau
7 Bb7(SKL-AG) 2,68 0,10 x 2,35+0,10 Hinh tring
8 Bbs(BN-CT) 2,61 +0,10x 2,41 +0,13 Hinh trung
9 Bbo(BN-HG) 2,66+ 0,09 x 2,35+ 0,11 Hinh trung
10 Bbi1o(BN-ST) 2,68 +0,12x2,37+0,11 Hinh trung
11 Bb11(Sb-CT) 2,67+0,16x2,37+0,11 Hinh trung
12 Bbi2(RSG-CT) 2,61 +£0,09 x 2,35 + 0,09 Hinh trung
13 Bbi13(RSG-HG) 2,69+£0,18 x2,38+0,13 Hinh trimg
14 Bbi14(RSG-TV) 2,68 + 0,10 x 2,34 + 0,09 Hinh trimg
15 Bbis(RN-ST) 2,64 +£0,14x2,43+0,13 Hinh trimg
16 Bbis(SAT-VL) 2,97+0,12x2,72+0,14 Hinh trimg

Ghi chii: Kich thude bao tir duwoc tinh theo dg léch chudn trung binh (TB + SD) ciia 40 bao tir cho méi chiing ndm

3.1.2 Dmh dan},l loai va phan tich mot 56 khdc
biét di truyén cua nam Beauveria dwa trén trinh tw
DNA vung ITS — rDNA

Phan ung PCR dugc thuc hién v6i 2 primer
ITS4 va ITS5 khuyéch dai vang ITS - rDNA cua
tat ca 16 chung phan 1ap Beauveria. Két qua (Hinh
1) cho thdy, san phim sau khi khuyéch dai bang
phan tng PCR cua vung ITS - rDNA trén bang
mau xuit hién 16 vach déu bé'mg nhau ¢6 chiéu dai

nam trong khoang 540 - 580 bp khi phan tich dién
di trén agarose 1%, voi két qua nay mot lan nia
khang dinh d4 nhén biét dugc cic chung nam tring
Beauveria ky sinh trén con trung gay hai thu thép
duoc 1a cing mot loai B. bassiana. Két qua nghién
ctru nay phi hop véi két qua caa Nguyén Thi Thu
Oanh (2010) khi cho phan ung PCR vung ITS -
tDNA cia 13 ching nim B. bassiana phan lap
dugc tai cac dia phuong khac nhau c6 cung chiéu
dai khoang 580 bp.

Hinh 1: San phim PCR Kkhuéch dai viing ITS - rDNA ciia cac ching phén 13p Beauveria, sir dung hai
primer ITS4 va ITS5S (MK: maker chuan, A - P 1a ky hi¢u ctia 16 chiing nam)

Két qua so sanh mic do tuong dong trinh tu
DNA trong ving ITS — rDNA giita 16 ching ndm
Beauveria dugc phan lap & ba tinh PBSCL cula
Viét Nam véi trinh tw DNA tuong mg cta 10 mau
B. bassiana trén thé giéi dugc thé hién ¢ (Bang 3).
Ty 1é tvong dong cia cac chung ndm B. bassiana
duoc phan 1ap tai Viét Nam so voi 10 ching ndm
B. bassiana duoc phan 1ap tai mot sé noi trén thé
gidi 1a rat cao, tir 96,6% dén 99,6%. Cac chung
ndm Beauveria phan 1dp dugc tai Viét Nam co
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quan h¢ di truyén gan giii v6i nhau hon, tir 98,4%
dén 100%. Su twong dong cua trinh ty DNA trong
vung ITS - rDNA giita cac chung phan 1ap tai Viét
Nam cao hon so vai cac ching dugc phan lap trén
thé gisi. Két qua nay phu hop véi két luan nghién
clru cia Glare and Inwood (1998), cho ring cac
ching ndm dugc phan 1ap tir mot qudc gia thi ¢ sy
tuong déng cao hon so véi cac ching ndm dugc
phan 1ap tir cac qudc gia khac.
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Bang 3: Ty 1¢ twong dong (%) vé trinh tw DNA trong viung ITS - rDNA giira 16 chiing nim B. bassiana
dugc phan lap ¢ bdy tinh thanh thugc PBSCL va 10 ching nam B. bassiana ciia myt so nwéc

trén thé gioi
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Ghi chu: Ky tiw A — P ((Bbi(SKL-CT), Bb>(SKL-VL), Bb3(SKL-VL), Bb4(SKL-VL), Bbs(SKL-HG), Bbs(SKL-KG),
Bb7(SKL-AG), Bb8(BN-CT), Bbo(BN-HG), Bb1o(BN-ST), Bb11(SD-CT), Bb12(RSG-CT), Bbi13(RSG-HG), Bb14(RSG-TV),
Bbis(RN-ST), Bbis(SAT-VL)) la ky hiéu cho 16 chiing ndm B. bassiana dwoc phan lgp; ky tw 1 — 10 (AJ560682.1,
EU573326.1, AF291871.1, J0266160.1, JX406519.1, KJ489077.1, AY334543.1, HQ444271.1, KC551958.1,
JO266095.1 la ky hiéu cho 10 chiing ndm B. bassiana dwge ding ky trén ngdn hang gene (Genbank) thé giéi NCBI

So dd phan nhém loai dwa trén co s& so sanh
trinh ty DNA cta 20 mau Beauveria dugc trinh
bay ¢ (Hinh 2) cho thay, cdy phan nhom loai dugc
chia thanh 2 nhanh chinh: nhanh 1 gém 16 ching
nam dugc phan lap cing voéi hai ching ndm
AJ560682.1 (Anh) va KC551958.1 (Han Qudc) da
dugc dinh danh va dang ky 1a loai B. bassiana lay
tor ngadn hang gen (Genbank); nhanh thr 2 13 hai
ching ndm HQ880771.1 (My) va AB027381.1
(Nhat Ban) duoc xac dinh la loai B. bassiana da
duogc dang ky trén ngan hang gen (Genbank).
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Diéu nay cho thdy, tdt ca 16 chung nim
Beauveria dugc phan 1ap xép cing nhom véi 2
chung nidm cua thé gidi duoc xac dinh 1a loai B.
bassiana phén lap tai Anh va Han Quéc. Hon nita,
16 ching ndm duoc phén 13p cé sy tach biét voi
cac loai Beauveria da dugc xac dinh khong phai la
loai B. bassiana ma la loai B. brongniartii. Vi vy,
tat ca 16 chung ndm Beauveria dugc phan lap déu
thudc loai B. bassiana. Két qua nghién ciru nay phu
hop véi nhan dinh cia V6 Thi Thu Oanh (2010),
cho ring chi c6 1 loai B. bassiana hién dién phd
bién trén dong rudng noi thu thap mau.
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BbS(SKL-HG) -

Bh6(SKL-KG)

Bh4(SKL-VL)

Bh2(SKL-VL)

Bh1(SKL-CT)

Bh7(SKL-AG)

Bh3(SKL-VL)

100

Bb16(SAT-VL)

Beauveria bassiana

52

BhS(BN-CT)

BhI5(RN-ST)

Bh11(SD-CT)

Bbl4(RSG-TV)

Bh9(BN-HG)

Bh13(RSG-HG)

Bb10(BN-ST)

BhI2(RSG-CT)
AJ560682.1

88

KC551958.1 -

HQ880771.1 -

Beauveria brongniartii

100

AB027381.1

Hinh 2: So @6 phian nhém quan hé di truyén ciia 16 chiing nim B. bassiana. Duya trén tinh ty clia
vung ITS - rDNA. Phan tram gia tri bootstrap tir 1.000 lan 1ap lai duwgc chi trén cac nhanh. Cac mau
B. brongniartii dwgc xem nhw mét loai lai xa

3.2 Nghién ctru mdt s6 dic diém sinh hoc
ciia nam B. bassiana
3.2.1 Xac dinh thoi gian bao tir ndy mam

Thoi gian ndy mam cua cac ching nim duoc
thé hién qua (Bang 4). Trong khoang thoi gian 4
gio sau khi cdy (GSKC), tat ca cac chiung nam thu
thap dugc chua c6 hién tugng nay mam. Tai thoi
diém 8 - 12 GSKC, tat ca 16 ching ndm déu co ty
1¢ nay mam thép (dudi 30%). Tuy nhién, ty 1¢ nay
mam ctia cic ching nim ghi nhan & thoi diém 16 -
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20 GSKC kha cao, dao dong tr 52,8% - 88,5%,
trong d6 chung Bbs(SKL-VL) luén cho ty 1& nay
mam cao nhét tai hai thoi diém trén (69,5% -
88,5%). Sau 24 gio nudi ciy cac ching ndm déu co
ty 1& bao tir nay mam trén 94%. Trong do, chung
Bba(SKL-VL) (99,1%) c6 ty 1& bao tr ndy mam
cao nhit nhung khong khac biét thong ké so voi
cac ching nam con lai, ngoai trir cac ching co ty 1¢
bao tir nay mam thap nhéat nhu 1a Bbi(SKL-CT),
Bb2(SKL-VL), Bb8(BN-CT), Bbe(BN-HG) va
Bbii(Sb-CT).



Tap chi Khoa hoc Truong Dai hoc Can Tho

S6 chuyén dé: Nong nghiép (2016)(3): 36-46

Bang 4: Ty 1¢ bao tir nay mim ciia cac chiing nAm B. bassiana qua tirng thoi diém quan sat

T=27+2°CCRH=68+6%

Ty 18 (%) bio tir nidy mam qua tirng thoi diém quan sat (GSKC)

Chiing nim

8 12 16 20 24
Bbi(SKL-CT) 4,8 bed 22,8 a-f 60,8 bc 84,0 ab 95,0 bc
Bb2(SKL-VL) 4,5¢cd 20,3 c-f 52,8 f 81,5 ab 94,9 be
Bb3(SKL-VL) 5,3 bed 18,3 d-f 53,5df 77,3 ab 95,8 abc
Bb4(SKL-VL) 9,5a 28,5a 69,5 a 88,5a 99,1 a
Bbs(SKL-HG) 5,3 bed 24,5 abc 59,5 b-f 86,3 ab 96,5 abc
Bbs(SKL-KG) 7,3 ab 27,3 ab 65,5 ab 87,3 ab 98,0 ab
Bb7(SKL-AG) 6,3 bc 19,8 c-f 59,3 b-f 85,8 ab 96,3 abc
Bbs(BN-CT) 43cd 21,8 b-f 60,5 bed 83,5 ab 95,3 bc
Bbo(BN-HG) 5,3 bed 23,5 a-e 53,8 d-f 79,3 ab 94,8 bc
Bbi1o(BN-ST) 5,5 bed 22,8 a-f 55,8 d-f 83,0 ab 95,8 abc
Bb11(SB-CT) 5,8 bed 23,8 a-d 56,0 d-f 82,5 ab 94,5 ¢
Bb12(RSG-CT) 6,5 abc 23,3 a-e 54,3 d-f 81,5 ab 96,8 abc
Bbi3(RSG-HG) 6,0 bed 24,5 abc 53,0 ef 82,0 ab 96,5 abc
Bbi4(RSG-TV) 5,5 bed 21,3 b-f 57,5 d-f 76,5b 97,8 abc
Bbi1s(RN-ST) 4.5 cd 17,8 ef 53,0 ef 85,0 ab 97,3 abc
Bbis(SAT-VL) 3,8d 17,3 f 60,0 b-¢ 84,8 ab 95,8 abc
Mtc y nghia * * * * *
CV(%) 8,25 5,37 491 2,88 0,72

Ghi chu: Trong cung mét cét, cac sof trung binh c¢é ciing chit theo sau giong nhau thi khéng khdc biét nhau qua phép thir
TUKEY HSD. GSKC: gio sau khi cay. *: Khac biét co y nghia mirc 5%

Nhu vy, ty 1¢ bao tir ndy mam ctia 16 ching
nam B. bassiana bat dau gia tang sau 16 gio' nudi
cdy (dat trén 50%) va c6 ty 1é nAm nay mam cao
(trén 94%) tai thoi diém 24 GSKC ¢ nhiét d6 27 +
2°C. Két qua nghién ciru nay phu hop vai két qua
nghién ctru cia VO Thi Thu Oanh (2010), thoi gian
dé bao tir ndm B. bassiana ndy mam trén 90% tir
20 - 24 GSKC.

322 Anh huong ciia nguon dinh dwong dén
sw phat trién ciia ndm B. Bassiana

Két qua (Hinh 3) cho thay, tat ca 16 ching nim
déu co toc @6 phat trién nhanh trén mdi truong

N
; ~
5
A

0.40

0.38

0.30

Téc & phit trién Cen'ngiy
-

>

0.00

PDA va SDAY3, trong do hai ching Bb4(SKL-
VL) va Bb7(SKL-AG) c6 téc d¢ phat trién nhanh
nhit trén moi truong SDAY3 (khoang 0,3 - 0,33
cm/ngay). Trén moi truong CDA va SDAY1, 16
ching ndm c6 téc d6 phat trién kha ot (0,13 - 0,27
cm/ngdy). Ba ching nidm Bbl(SAT-CT),
Bb2(SAT-HG) va Bb3(BX-CT) c6 tbc do phat
trién trung binh ngang nhau trén ca nam loai moi
treong (khoang 0,15 - 0,2 cm/ngay). Trén moi
truong SDAY+Chitin, cic ching thudng cho tdc
d6 phat trién chdm hon so vdi cac moi trudong con
lai.

=PDA
=CDA
SDAY]
®=SDAYS
# SDAY+Chitun
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Hinh 3: Téc d phat trién trung binh ciia 16 chiing nim B. bassiana trén nim loai mdi truwomg dinh dudng

Mat sé bao tir cia 16 chung B. bassiana trén
nim loai méi truong dinh dudng tai thoi diém 15
NSKC duoc trinh bay ¢ (Hinh 4) cho thdy, cac
chung nidm déu cho mat s bao tir cao trén ba loai
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modi truong PDA, SDAY3 va SDAY+Chitin, trong
d6 ching Bbs(SKL-VL), Bbs(SKL-VL) Bbs(SKL-
HG), Bbs(SKL-KG) va Bb7(SKL-AG) c6 mat sb
bao tir cao nhét (trén 7 x 107 bao tir/cm?). Trén moi
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truong SDAY: cac chung nim trén tir ching
Bb3(SKL-VL) dén Bb7(SKL-AG) déu cho mat so
bao tr kha cao (trén 6 x 107 bao ti/cm?). Tuy

1.00E+08

9.00E+07

8.00E+07
‘E 7.00E+07
-
s 6.00E+07
3
= S.00E+07
= OQOE+O
"3 4.00E+07
=
= 3.00E+07

2.00E+07

1.00E+07

0.00E+00

) N N N N
SN €
NS \ N NS .\,’ _\' N ~ ._
.».r.:-x.:--_\-..\--\- S" \\‘ =
NN O~ N & & PR \\*
ST T HFT I

S6 chuyén dé: Nong nghiép (2016)(3): 36-46

nhién, tit ca 16 ching nim cho mat s bao tur thap
trén moi truong CDA.

= PDA
= CDA
SDAY1
= SDAY3
# SDAY+Chitin

Chiing ndm

Hinh 4: M4t s6 bao tir ciia 16 chiing nidm B. bassiana trén nim loai méi truomg dinh dwong tai thoi
diém 15 ngay sau khi cay

Tom lai, két qua nghién ctru cho thay, moi
truong SDAY3 va PDA cho téc do phat trién
dudng kinh khuén lac nhanh va cho mat sé bao tur
cao khoang tir 4 - 10 x 107 bao ti/cm?, moi trudong
SDAY-Chitin ¢6 tdc d6 phat trién cham hon nhung
cho méat sb bao tir ciing kha cao twong duong hai
moi trudng trén. Két qua nay phu hop véi két qua
nghién ctru cuia Pham Thi Thuy va ctv. (1995) va
Vo Thi Thu Oanh (2010), nim B. bassiana phat
trién tot trén moi truong Sabouraud bd sung thém
khoéng chat va méi truong SDAY-Chitin. Theo

Nguyén Thj Loc (2006), PDA 1a moi truong so cap
thich hgp d€ nhan giong nam B. bassiana.

3.2.3 Anh hudng ciia thoi gian nuoi cay dén
sw hinh thanh bao tir ciia nam B. bassiana

Béng 5 cho thiy, cac ching ndm déu cho mat
sO bao tir thap vao thoi diém 7 - 10 ngay sau khi
cdy. Mat sb bao tir cia cac ching nim dat cao nhat
& thoi diém 14 - 18 ngay sau khi cdy va bat dau co
hién tuong giam mat s6 tir thoi diém 22 NSKC vé
sau.

Bang 5: Mit s bao tir cac chiing nAm B. bassiana & cic thoi diém ghi nhan chi tiéu

T=27+£2CCRH=72+6%

Mt s6 bao tir (x107/cm?)

Chiing nim

7 10 14 18 22 26 30
Bbi(SKL-CT) 1,87d 2,28 ¢ 3,53 ¢ 427 ¢ 3,77 € 3,53 f 3,11 f
Bb2(SKL-VL) 1,88d 2,34 de 3,62 de 4,38 de 390¢ 3,55f 3,12 f
Bb3(SKL-VL) 1,73d 2,23 de 342 ¢ 4,18 ¢ 3,72 ¢ 3,46 f 3,04 f
Bb4(SKL-VL) 38la 5,73 a 8,56 a 11,5a 12,0 a 995 a 8,76 a
Bbs(SKL-HG) 3,11 abc 4,68 abc 7,14 abc 8,71 abc 7,68bc 6,99 abcd 6,18 abdc
Bbs(SKL-KG) 3,19 abc 4,80 abc 7,33 ab 8,94 abc 7,95 abc 7,23 abc 6,40 abc
Bb7(SKL-AG) 3,63ab 548 ab 8,35a 10,2 ab 9,14 ab 8,10 ab 7,16 ab
Bbg(BN-CT) 1,71d 2,52 de 3,83 de 4,68 de 4,11 de 3,74 ef 3,33 ef
Bby(BN-HG) 2,05cd 3,06 cd 4,71 cde 5,75 cde 5,12 cde 4,71 cdef 4,18 cdef
Bbi1o(BN-ST) 2,19¢cd 3,29 cd 4,83 cde 5,93 cde 5,21 cde 4,75 cdef 4,21 cdef
Bb11(Sb-CT) 2,03 cd 3,07 cd 4,71 cde 5,77 cde 5,16 cde 4,70 def 4,17 def
Bb12(RSG-CT) 1,89d 2,68 de 4,17 de 5,10 de 4,48 de 4,12 ef 3,65 ef
Bbi3(RSG-HG) 2,04cd  2,89de 4,53 de 5,52 de 4,86 de 4,42 ef 3,92 ef
Bb14(RSG-TV) 2,46 abcd 3,55bcd 5,58 abcd 6,83 abed 6,15bcd 5,59 bcde 4,95 bede
Bbis(RN-ST) 2,23bcd 2,72 de 4,09 de 4,95 de 4,36 de 4,02 ef 3,57 ef
Bbis(SAT-VL) 1,74 d 2,07 e 3,11 e 395e¢ 348 ¢ 3,35 f 2,98 f
Murc ¥ nghia * * * * * * *
CV (%) 1,05 1,03 1,01 1,00 0,92 0,92 0,93

Ghi chii:Trong ciing mét cgt, cdc s6 trung binh cé ciing chit theo sau giong nhau thi khéng khdc biét nhau qua phép thir

TUKEY HSD. *: Khac biét c6 y nghia mirc 5%
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Tai thoi diém 14 - 18 NSKC, mat s6 bao tir cia ~ Khoang thoi diém tir 26 - 30 ngay sau khi cay, bon
céc ching nim dat cao nhat. Trong dé, hai chung chung nam Bb4(SKL-VL),Bbs(SKL-HG),
Bba(SKL-VL) (8,56 x 107/cm? — 11,5 x 107/cm?) va Bb(,(SKL-KG)’ va Bb7(SKL—AG) van cho so lugng
Bb/(SKL-AG) (8,35 x107/cm? — 10,2 x 107/cm?) bao tir cao nhat, dong thoi s0 lugng bao tir gitra hai
ludn dat cao nhat va khdc biét trong théng ké & nghiém thirc nay khong khac biét trong thong keé.
mirc ¥ nghia 5% so véi mudi mot ching con lai, Nhu vay, thoi gian dé cac chung nim cho mat sb
nhung khong khac biét c6 y nghia thong ké so véi bao tir cao .nhat trén moi truong dinh dudng
ba chung Bbs(SKL-HG), Bbs(SKL-KG) va SDAY3 & nhiét d6 27 ﬂ:.Z",C va am dg 72 + 6% la
Bbis(RSG-TV). Thoi diém 22 - 30 NSKC, kha  tUr 14 - 18 ngay sau khi cay. Kt qua thi nghiém
nang sinh bao tir cic chung nam bét dau giam dan, nay phu hop véi nghién C}i’u cua Pham Thi Thuy V‘?
ngoai trir chung Bba(SKL-VL) van ting s luong ctv. (1995), Kamp va Bidochka (2002), V& Thi
bao tir nhung toc do ting khong cao va la ching c6 Thu Oanh (2010).

mat sd bao tir cao nhét (12,0 x 107/cm?). Didu nay 3.3 Budc diu danh gia hi¢u lyc ciia nim B.
c6 thé giai thich la do nguon dinh dudng trong moi bassiana trir sung hai khoai lang (Cylas

truong nudi cay khong con du dé cung cap cho formicarius Fabricius) trong diéu kién phong thi
ndm phat trién nén mat s6 bao tir giam dan. nghiém (PTN)

Baing 6: D} hiru hi¢u ciia cic ching nim B. bassiana d6i v6i thanh trung sung khoai lang (SKL) trong
dieéu kién PTN NEDO B§ mon Bao vé Thye vat, Trwong Pai hoc Can Tho
T=29+2°CCRH=72+4%

D§ hitu hiéu (%) ¢ cdc ngay sau khi chiing

Chiing nim

3 5 7 9 11
Bbi(SKL-CT) 6,04 18,21b 63,71 b-e 89,96 ab 96,83
Bb2(SKL-VL) 6,08 18,17 b 64,63 b-¢ 88,96 ab 94,65
Bb3(SKL-VL) 5,00 13,13 b 68,67 a-e 87,92 ab 93,57
Bb4(SKL-VL) 10,08 41,50 a 81,83 a 94,96 a 99,00
Bbs(SKL-HG) 7,08 16,17b 68,67 a-e 91,92 ab 96,87
Bbs(SKL-KG) 7,04 14,08 b 66,67 a-e 92,96 ab 97,87
Bb7(SKL-AG) 6,08 24,21 ab 64,71 b-e 89,96 ab 95,91
Bbs(BN-CT) 8,00 22,21 ab 72,75 a-d 89,96 ab 98,91
Bby(BN-HG) 6,00 14,08 b 62,50 b-e 85,83 ab 90,39
Bbi1o(BN-ST) 6,08 14,17 b 57,58 cde 82,88 91,52
Bb11(SB-CT) 4,00 12,08 b 55,50 e 80,79 b 91,52
Bbi2(RSG-CT) 5,04 13,13 b 54,54 de 81,83 b 92,66
Bbi3(RSG-HG) 5,00 13,08 b 57,50 cde 81,79b 91,61
Bbi14(RSG-TV) 5,04 13,13 b 53,54 e 81,83 b 92,66
Bbis(RN-ST) 6,04 28,29 ab 76,75 ab 92,96 ab 97,87
Bbis(SAT-VL) 3,04 12,13 b 73,67 abc 90,92 ab 95,78
Mtrc y nghia ns * * * ns
CV(%) 36,8 19,4 7,6 6,3 5,5

Ghi chii: ns: khéng khdc biét thong ké ¢ mire ¥ nghia 5% qua phép thir TUKEY HSD
*: khdc biét thong ké 6 mikc Y nghia 5% qua phép thir TUKEY HSD

Thbi’dién‘l 7 ngay sau khi chung, da sO céc 4 KET LUAN
ching nam déu cho két qua diét SKL kha cao trén : o i . o
50%. Hai chung Bbi1(SD-CT) va Bbis(RSG-TV) ba thu thap dugc 16 chung nam Beauveria ky

cho hiéu qua diét SKL thdp nhit, 1an luot la sinh, gy bénh trén nhiéu loai con tring gy hai cay
53,54% va 55,50%,khac biét théng ké so véi cac trong tai 7 tinh thanh ¢ DPBSCL nhu Can Tho, Vinh
ching Bb4(SKL-VL), Bbs(BN-CT), Bbis(RN-ST) Long, Hau Giang, An Giang, Kién Giang, Séc
va Bbig(SAT-VL), nhung khong khac biét théng ké Trang va Tra Vinh. K&t qua quan sat, phan loai dya
s0 v6i cac chung con lai. Tai thoi diém 9 - 11 trén ddc diém hinh thai va ky thuat sinh hoc phén
NSKC, 16 ching nim déu cho hiéu lyc diét sing 0 (k¥ thuat PCR) ket hop gii trinh tir DNA trén
khé cao tir 80 - 99% va thudng khong khac biét vé ving ITS - rDNA cho thay, ca 16 ching nam déu

mit thong ké & mirc y nghia 5%. Pic biét 1a hai lérném trang thuge gidng Beauveria loai bassiana.
ching Bb4(SKL-VL) va Bbg(BN-CT) cho hiéu qua ~ Tat ca 16 chung nam B. bassiana c6 ty 1¢ nday mam
diét sing dén 99%. cao trén 94% sau 24 gio nudi cay va cho mat so
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bao tir cao khi nudi cdy trén moi truong SDAY; &
thoi diém 14 — 18 NSKC. Tét ca 16 chung ndm c6
hiéu qua cao ddi véi sung khoai lang tir 53 - 99% &
thoi diém tir 7 dén 11 ngay.
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