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PAC PIEM HINH THAI VA PHAN TU CUA LOAI TUYEN TRUNG
Steinernema siamkayai KY SINH GAY BENH CON TRUNG O VIET NAM
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TOM TAT: Ching tuyén tring ky sinh gay bénh con tring S-DL13 thudc lodi Steinernema
siamkayai dwoc phan 1ap tir dit ca phé Pik Lik 13 ghi nhan dau tién cho Viét Nam. V& hinh thai,

con duc dic trung v6i 11 d6i nha sinh duc va 1 nhu don phéan bd & trude va sau huyet sinh duc; con
C&i ¢6 bd vulva nhé cao va do6i nap vulva (eplptygma) nam déi xtmg & bo trude va sau vulva. Au
tring cam nhiém thudc nhom “cappocapsae” voi kich thude nho hon 600 um; ¢6 7 duong ¢ ving
bén. Mac du c6 mot vai sai khac nho vé kich thude con duc, cai so véi mo ta gbc nhung két qua
phan tich dic trung phan tir ving ITS.rDNA cho thiy chung tuyén tring S-DL13 cia Viét Nam va
chung tuyén tring ¢ Thai Lan c6 cing vi tri trén cay phat sinh cua loai Steinernema siamkayai.

Tur khéa: Steinernema siamkayai, ching S-DL13, dac trung hinh thai va phan tu, tuyén tring ky

sinh gay bénh con tring, Pak Lik, Viét Nam.

MO PAU

Tuyén trling ky sinh gay bénh cho con tring
(EPN) thue chat la nhirng t6 hop cong sinh gitra
cac loai tuyén tring ky sinh thuoc glong
Steinernema (ho Steinermatidae) va
Heterorhabditis (ho Heterorhabditidae) va cac
loai vi khuan gdy bénh giébng Xenorhabdus va
Photorhabdus (ho Enterobacteriaceae). Trong
do, tuyén trung déng vai tro vira la ky sinh lai la
nhitng vector mang truyén vi khuin giy bénh.
Chinh vi vay ma nhém tuyen tring nay tro
thanh tac nhan sinh hoc c6 nhiéu uu thé trong
bién phap sinh hoc phong chdng sau hai nhu
phd diét sdu hai rong, diét siu nhanh, c6 kha
ning tu san sinh ting sé lugng sau khi d& giét
chét sau hai va c6 thé san xuét sinh khdi 16n
bang cong nghé sinh hoc thich hop in vivo va in
Vitro véi cac qui mé khac nhau [6].

Tuyén trung ky sinh gay bénh cén tring da
duoc nghién ciru img dung rong rdi va thuong
mai héa & nhidu nudc ndng nghiép phat trién
[1]. O Viét Nam, mic du nghlen clru tuyen tring
EPN d4 duoc trién khal tir vai thap nién gan day
va da dat dugc mot s thanh tyu dang ké trong
viéc diéu tra phan loai va nghlen clru, tuyén
chon cac ching tuyén tring c6 tiém ning sinh
hoc dua vao san xuat sinh khdi va tmg dung vao
thuc tién trong phong trir sinh hoc sau hai [2].
Tuy nhién, cho dén nay hiu hét cac chung, loai
tuyén tring EPN da duoc phan lap chu yéu tir
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c4c hé sinh thai tw nhién ma rat it trong hé sinh
thai ndng nghiép. Vi Vay, viéc diéu tra, phan lap
nhém tuyén trling nay trong cac hé sinh thai
ndng nghiép, dac biét ddi voi hé sinh thai nong
nghiép Tay Nguyén Ia rit can thiét. Bai bao nay
cung cip dan liéu vé dic diém hinh thai va phan
tr cua chung tuyén tring S-DL13 thudc lodi
tuyén tring Steinernema siamkayai Stock,
Somsook & Reid, 1998 dugc phan lap tur hé
sinh thai ndng nghiép Tay Nguyén.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Mau vt tuyén trung

P4 tién hanh phan lap tuyén trang ky sinh
ngdy bénh con trung (EPN) tir 394 mau dét thu
tai cac vung ca phé chinh & 5 tinh Tay Nguyén
(Kon Tum, Gia Lai, Pik Lik, Dik Néng va
Lam Dpong) trong 2 nam 2012-2013. Cac mau
tuyen trung Song va tiéu ban tuyen trung duogc
lwu gitr tai Phong Tuyén trung hoc, Vién Sinh
thai va Tai nguyén sinh vat.
Cac phwong phap nghién ciru

Tuyén trung EPN duoc phan 1ap tir cac mau
dat theo phuong phdp con trung bay (insect
baiting trap) véi au trung buém sap lon (BSL),
Galleria mellonella. Quy trinh xt ly tuyén tring
cho phéan tich hinh thai dwoc thuc hién theo
Seinhorst (1959) [14]. Anh tuyén tring dwoc
chup qua kinh hién vi OLYMPUS BX51. Kich
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thudc va hinh thai tuyén tring dugc do va v&
duéi kinh hién vi OLYMPUS CH40. Céc chi sb
hinh thai lrong dugc kiém tra theo Hunt (2007)
[9] va Nguyén Ngoc Chéu (2008) [2].

C4c k¥ thuat chan loai phan tir theo Joyce et
al. (1994) [10] va Reid et al. (1997) [13], gdm
cac budc: Tach DNA téng s6 véi mot ca thé
truong thanh. Nhan doan DNA bang ky thuat
PCR vung gen ITS véi cap mdi 5'-GCT TGT
CTC AAA GAT TAA GCC-3'va 5-TGATCCC
GCAGG TTC AC-3' (Holterman et al. (2009) [8].
Chu trinh nhiét cho phan tng PCR gdom: Bién
tinh ban dau ¢ 95°C trong 115"; Bién tinh &
96°C trong 35", lap lai 35 ky; nung u & 50°C
trong 30", lap lai 35 ky; kéo dai & 72°C trong
45" lap lai 35 ky; két thuc & 72°C trong 180",
Tinh sach san pham PCR bang kit MinElute cua
hang QIAgen. San pham sau tinh sach duoc doc
két qua trén may phan tich trinh tu ty dong ABI
3100 Avant Genetic Analyzer. Sir dung chuong

trinh BLAST dé danh gia cac trinh tu tuong
ddng da duoc cac tac gia khac cong bd trén
ngan hang DNA (GenBank). So sanh su khac
nhau v& vi tri nucleotid giita cac cip loai ding
phin mém Bioedit (Hall, 1999). Ap dung phan
mém MEGA 6.0 (Tamura et al., 2013) cho phép
phan tich quan hé phat sinh khoang cach di
truyén va xay dung cdy phat sinh chung loai
theo cac phuong phap Maximum Likelihood
(ML) theo md hinh Hasegawa-Kishino-Yano
v6i thong s6 Gamma phan ly & cac vi tri bat
bién (HKY + G) (Felsenstein, 1985).

KET QUA VA THAO LUAN

Trong s6 314 mau dit & ca phé Tay Nguyén,
chi c6 3 mau déit ca phé Pik Lik c6 su hién
dién cua chang tuyén tring Steinernema, ky
hiéu S-DL13. Nhu vay, ty Ié hién dién cua
tuyén tring EPN trong mau dit ca phé Tay
Nguyén rat thap (chi 0,95% tong s6 mau).

Hinh 1. Anh chup hién vi cua loai Steinernema siamkayai ¢ Viét Nam
A-C: Con céi thé hé 1 (A. Toan bd co thé con céi; B. Vung vulva; C. Pubi con cai);
D-E: Con duc thé h¢ 1 (D. Toan bo co thé; E. Ving dudi va gai sinh duc);
H-G: Au tring cam nhiém (H. Phan trudc co thé; G. Ving dubi).
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Pic diém hinh thai

Con dyuc: Kich thudc co thé nho hon kha
nhiéu so véi con cai. Co thé cong vé phia bung
khi xir ly nhiét. Con dyc thé hé 1 c6 kich thuéc
(trung binh 1312 pum, 16n hon thé hé 2 (973 pm).
V6 cutin min khi quan sat dudi kinh hién vi
quang hoc, vung bén va phasmid khong ro. Piu
tron va ngan lién tuc vai duong vién co thé.
Pinh dau ¢6 6 nhi méi & vong trong va 4 nhi
diu & vong ngoai nhd 1én. Hai amphids nho, nim
2 bén phia sau nhi moi. Xoang miéng hinh phéu
noéng, ngan va rong. Phan truéc thuc quan hinh
try, phan gitta hoi phlnh rong, phin sau thyc
quan dang qua lé va khéng c6 van thuc quan.
Vong than kinh bao quanh eo that (isthmus),
ngay phia truéc géc thuc quan. L6 bai tiét nam ¢
1/3 phia sau ciia phan giira thuc quan, trudc vong
than kinh. Tinh hoan dang nhanh don va gip
khic & phan sau. Gai giao cau cong vé phia
bung, c6 mau vang nau, du gai co chiéu dai I6n
hon chiéu rong, than gai 16i 1én, tim ban cong va
c¢6 2 suon bén trong. Diém gai mong. Gai dém
rong va manh, ¢6 chiéu dai bang ¥% gai giao céu,
dang canh cung. Pudi hinh chép va cdé mucro,
con duc thé hé 2 c6 mucro dai hon con duc thé
hé 1. Hé théng nhd sinh duc gém 11 nhu dé6i va 1
nhu don, trong d6 c¢6 6 nhu d6i nam trude huyét,
gan bung, 1 nhu don nam chinh mit bung, trudc
huyét, 1 nhu d6i gan bung, sau huyét, 2 nha doi
gan dudi, 1 nhi d6i mit bén va 1 nha d6i mat
lung, sau huyét.

Con céi: co thé cong vé phia bung hinh chix
C khi xtr ly nhiét. Con céi thé hé 1 co kich thudc
co thé 16n, chiéu dai trung binh 5050 pm, 16n
gap d6i con cai thé hé 2 (trung binh 2453 pm).
Ving dau c6 6 nha méi va 4 nhu dau, tao thanh
vong tron bao quanh miéng. Céu tao phan thyuc
quan, 16 bai tiét, vong than kinh giéng nhu & con
duc. Nhanh sinh duc kep, gap khic o phan sau,
ng dan trang phat trién, tir cung nam phia bung,
bén trong chira day trang. Vagina ngin, thanh
vagina c6 cau triic co. Vulva hinh khe, ndm gan
gitra co thé, c6 cdu trac nip (epiptygma) (1‘01
xtng nhau. Con ci thé hé 1 c6 vulva phat trién
hon con cai thé hé 2 v6i mép vulva ‘nho cao so
V6i bé mit co thé. Pudi hinh chop ngan chiéu dai
cta dudi nhé hon chiéu rong co thé tai hdu mon.
Tan cung dudi c6 1 mucro. Con cai thé hé 2 ¢o
phan co thé sau hiu mén phinh ra.
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Au tring cam nhiém: Co thé thuén déu vé
phia du va dubi, cong vé phia bung khi xir 1y
nhiét. Cutin phan ddt voi cac dudng van ngang,
vung bén c6 6 go hay 7 duong bén. Vung moi
tron, hau nhu khong tach biét voi phan thén.
Ving miéng khép kin. Thuc quan dai, hep.
Thuc quan gbc phinh rong vé phia sau tao thanh
didu sau thyc quan va nam léch vé phia lung.
Vong than kinh nim bao quanh isthmus. L bai
tiét nam & khoang 1/3 trude cua thue quan. Rudt
sau dai, manh, phan biét véi hau moén. Mim
sinh duc d& xuét hién twong ddi rd & au trling
tudi 3. Pudi hinh chdp, nira sau dudi thuong
vudt nhon va hoi cong vé phia bung.

Nhdn xét: Nhin chung v& hinh thai, chung S-
DL13 dic trung boi cac dic diém cua loai 1a hé
thong nhi sinh duc dwc gdm 11 nhii d6i va 1
nht don, trong d6 c¢6 6 nhii d6i nim trudc
huyét, gan bung, 1 nhii don nam chinh mat
bung, trudc huyét, 1 nhu d6i gin bung, sau
huyét, 2 nhu d6i gan dudi, 1 nhii d6i mat bén va
1 nhi d6i mét lung, sau huyét. Vulva & con cai
nhé cao so vdi bé mat co the hai bo trude va
sau vulva déu c6 ciu tric ndp (epiptygma) ddi
xang nhau. Au tring cam nhidm c6 kich thuéc
nhé thuoc nhém “cappocapsae” véi chidu dai
<600 um. Vung bén c¢6 6 go hay 7 duong bén.

Mic du c6 nhiéu dic diém twong dong voi
mo ti goc cia loai Steinernema siamkayai,
nhung vé hinh théi, chung tuyen trung S-DL13 ¢
Viét Nam c6 mét s6 dic diém sai khac S0 V61 md
ta gbc, nhu: chiéu dai trung binh cua 4u triing
cam nhidm ngin hon (426 vs 446 um), chi sé E%
cha 4u trling cam nhiém cao hon (98 vs 96 %).
Kich thuéc con céi thé hé 1 va thé h¢ 2 déu lon
hon nhiéu so v&i miéu ta goc (5051 um vs 3937
um & thé hé 1 va 2453 um vs 1836 um & thé hé
2; chiéu rong co thé = 242 vs 198 um & thé hé 1
va 132 pmvs 105 pm 6 thé hé 2. Tuy nhién, kich
thude ctia 4u tring cam nhidm tuong ddi 6n dinh,
con kich thudc co thé con duc va cai trudng
thanh & hau hét cac lodi tuyén trung EPN thuong
bién dong kha 16n, phu thudc vao con tring vat
cht va moi trudng nhan nuoéi. Nhu vay, du cd su
sai khac nhit dinh vé kich thuéc con duc va cai
truong thanh, hinh thai caa ching S-DL13 vé co
ban pht hop véi mé ta gbe cua lodi Steinernema
siamkayai dugc Stock, Somsook & Reid (1998)
[15] mo ta tir Thai Lan.
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Bang 1. Hinh thai luong (morphometrics) ctia chung S-DL13, S. siamkayai

Chi sé ___ Conduc ___ Concai Au trung cam
Théhé 1 Thé hé 2 Théhé 1 Thé hé 2 nhiém
L (um) 1312+110 974267 5051764 24531269  426%23 (375-
(1156-1605)  (909-1043)  (3551-6838)  (2051-2945) 455)
W (um) 99+14 6315 242442 132420 21%2
(80-123) (59-69,6) (184-342) (102-160) (16-27)
EP (um) 62+4,9 5125 93+12 72+12,9 3513
(56-75) (45-57) (67-120) (48-88) (29-41,6)
NR (um) 9318 7424 157+18 124+14 7127
(80-112) (71-78) (134-200) (99-160) (53-92)
ES (um) 127+11 104£6,4 220%22 173£16 9416
(110-158) (99-114) (187-267) (152-214) (77-102)
ABW (um) 3313 27+2 66213 5318 11+1
(29-40) (24-29) (45 -94) (40-66) (9-13)
T (um) 25+2 1743 3315 2515 3624
(21-29) (14-21) (24-40) (19-35) (30-43)
Lst (um) 421 421 822 7+1 ]
(3-5) (3-4) (5-11) (5-8)
Wt () 621 5+1 10£1 822 ]
(4-7) (4-6) (8-13) (7-13)
"
H (%) ' ' ' ' (3349
53%3 54+2
V(%) y y (48-58) (51-58) y
Ltes (um) 3586 150+4 ] ] ]
(321-366) (128-163)
Lsp (um) 7745 61%7 ] ] ]
(65-85) (52-69)
9+1 621
Wsp (um) (7-11) (5-7) - - -
Lou (um) 5514 4516 ] ] ]
(47-62) (41-51)
621 421
Wau (4-7) (4-5) - - -
13£1 15+1 21%3 10+3 20%2
a (11-16) (15-16) (18-29) (14-27) (17-24)
. 10£1 9+1 2314 14+2 421
(9-12) (9-11) (16-31) (11-18) (4-5)
52+4 5819 158+32 101£22 1241
¢ (45-59) (44-68) (102-217) (75-135) (10-14)
b %) 4924 4924 4215 4215 3743
(44-59) (43-53) (31-50) (31-52) (34-42)
E %) 248+29 278+40 288244 292451 983
(210-313) (225-333) (214-380) (220-413) (94-103)
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Pic trung phéan tir

Két qua phan tich trinh tu nucleotide chung
tuyén tring S-DL13 d4 xac dinh ving gen ITS
c6 chiéu dai 1000 bp (hinh 2). Déi chiéu véi cac
trinh ty ving ITS va D2-D3 cua cac loai tuyén
trung gidng Steinernema trén GenBank cho thiy
trinh tu cua ching S-DL13 cua Viét Nam c0 su
trong dong cao (95-99%) voi cac loai tuyén
trung thudc giéng Steinernema. St dung mé
hinh Jukes-Cantor véi 1 tham sé phan phéi
ddng déu dé xay dung ma tran quan hé di truyén
gitra 10 ching / loai gidng Steinernema (bang 2)
cho thiy gid tri khoang cach di truyén cua
ching S-DL13 dao dong tir 0,00-0,08 d6i voi
céc loai gan giii va tir 0,08-0,37 ddi véi cac lodi
xa hon, trong khi d6 khoang cach di truyén cua
chung S-DL13 véi ching khac cua lodi S.
siamkayai la 0,01.

Trinh tu nucleotid ctaa chung S-DL13 ¢6 do
twong ddéng cao téi 99% so véGi chung
S. siamkayai AF331917.1 va chi sé da dang

nucleotide 7 = 0,038. Két qua so sanh trinh tu
viing ITS caa céc loai thudc giéng Steinernema
dd ghi nhan 115 vi tri mang théng tin
parsimony, 50 vi tri c6 bién dbi riéng, trong d6
chang S-DL13 cua Viét Nam c6 10 vi tri
nucleotid bién déi dic trung.

B Ladder 100

Hinh 2. Anh dién di PCR ving ITS (A) va viing
D2-D3 (B) véi Marker (100bp)

Bdng 2. Khoang cach di truyén cta ching S-DL13 trén co s¢ trinh ty gen ITS

Loai 1 2 3 4 5 7 8 9 10
1. S-DL13 (Vietnam)
2. S. siamkayai 0,01
3. S. minutum 0,02 0,01
4. S. tami 0,02 0,03 0,02
5. S. eapokense 0,02 0,02 0,03 0,03
6. S. cumgarense 0,03 001 001 002 0,02
7. S. scapterisci 0,08 0,09 008 009 0,08 0,10
8. S. rarum 037 038 039 040 037 039 0,33
9. S. unicornum 0,30 030 031 031 029 03 029 021
10. S. longicaudum 028 029 029 030 027 031 025 0,23 0,16

Quan h¢ phat sinh

Cay phat sinh chung loai cua ching S-DL13
loai Steinernema siamkayai dugc xdy dung
trén co sO phan tich cac trinh ty gen ITS theo
phuong phéap Maximum Likelihood va két qua
phan tich bootstrap véi 1000 lan lap lai mau.
M hinh phan tich thich hop nhit dugc lwa chon
la mé hinh HKY + G véi phan phi Gamma va
hing dinh (BIC = 8087,965, AICc = 7545,714,
InL = -3700,478, G = 0,41, R = 2,11, f(A) =
0,257, f(T) = 0,203, f(C) = 0,222, f(G) = 0,31).

So @b cay phat sinh cua cac chang va loai
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tuyén trang giéng Steinernema (hinh 3) trén
co s& tai cau tric dan liéu phan tir caa ching
tuyén trung S-DL13 véi trinh tu cua loai
Steinernema siamkayai va 27 trinh tu cua
loai khac cua gidng Steinernema c6 sin tir
GenBank. Cay phat sinh cho thiy vi tri cua
chung tuyén tring S-DL13 déu nim & clng
nhanh phat sinh véi chung S. siamkayai
AF331917.1 va nam doc lap vdi cac nhanh
cia ching/lodi tuyén tring con lai trong
gidng Steinernema.

Do tuong dong vé vi tri va chiéu dai cac
nhanh phan anh trung thyc moi quan hé phat sinh
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chung loai giira cac lodi va cac chung trong mdi va chung Steinernema siamkayai AF331917.1
loai. Cay phat sinh chung loai trén co s& phan  déu nam trén mot nhanh phat sinh voi gia tri
tich 2 viing gen khac nhau la vung gen ITS (hinh  bootrap la 98.
3) cho thay ching S-DL13 ¢ Pak Lak, Viét Nam
a5 — |AY 17034115, guangdongense
42 L JAY230477.1] 5. longicaudum

a3 — |DQ3TL287. 1] 5. khoizanae
[AF122021.1 5. diaprepesi
T8 0 — |FJ235125.7| 5. australe
g4 |FU410325.1] 5. brazilense

53 — |KIC633180.7] 5. arenarivm

2L |HQ4716968. 1] & apuliae

|FLd37740. 71 5. jaci

76 —  |GQ497742.1| 5. karii

160 —— |A¥T7E7EE0. 1| 5. aciar
63— |GQ497741.1) 5. kushidai

a0 KCE33095.1] 5. sacchari

o0 |AB8987 58 1| S monticalum
— |DC354694 1) &, ashiunense
g3r— |AB243440.1| 5. kushidai
——— |DQITETET. 2 5. akhurst
97 —— |FJ235074. 1] 5. citrae
82 Yy —— |KC571264. 7] 5. feltias
63— |A¥ 2307180 1| 5. cregonense
|GR4IFIET. 1] 5. unicornum
|DQ224175.1| 5. rarum
|AY 2307831 5. scopteriscy
|AY4ET821.1|5. eapokense
gar— |AY4E7IZ01| 5. cumgarense
— AT 1280 1] 5. fami
94 — | GUE4F156.1] 5. minutum
g5 — 5.0L13 (Vietnam)
ML—— | AF337917.1] 5. siamkayai

21

100

100

Hinh 3. Cay phat sinh chung loai vung gen ITS cua ching S. DL13 (Viét Nam)
theo phuong phap ML
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Ddc diém hinh thai va phan ti cia lodi tuyén tring ky sinh

KET LUAN

Lan dau tién ghi nhan lodi tuyén trlng

Steinernema siamkayai trong hé sinh thai
nong nghi¢p Tay Nguyén, Viét Nam. Két qua

pha

n tich v& hinh thadi va phan tir cho thiy

ching tuyén tring S-DL13 & Viét Nam co
chung dac trung phan tir vang gen ITS-rDNA va
clng Vi tri phat sinh véi chung tuyén tring ¢
Thai Lan thudc loai Steinernema siamkayai.

Loi
khu

cdm on: COng trinh dugc thyc hi¢n trong
on kho @é tai doc lap cap Vién Han lam

KHCNVN- mi s VAST.DPL.04/13-14 va dé tai
NAFOSTED-mi s6 106.12-2012.84.

TAI
1.
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MORPHOLOGY AND MOLECULAR CHARACTERISTICS OF
ENTOMOPATHOGENIC NEMATODE TRAIN S-DL13, Steinernema siamkayai
ISOLATED FROM VIETNAM

Nguyen Nhu Trang, Nguyen Ngoc Chau
Institute of Ecology and Biological Resources, VAST

SUMMARY

As first record for Vietnam, a strain of entomopathogenic nematodes, S-DL13 belonging to Steinernema
siamkayai has been isolated from coffea soils in Dak Lak province. In general, the morphology of S-DL13
strain is characterized in male by number and arrangement of the genital papillae with 11 pairs of papillae and
1 single papilla, of which 6 precloacal subventral pairs, one precloacal lateral pair, one postclocal subventral
pair, one precloacal subdorsal pair and two subterminal subventral pairs; the single preanal papilla is located
ventrally between level of precloacal pairs 5 and 6, counded from anterior. Spicule length is 775 (65-85) um
in 1% generation and 61+7 (52-69) um in 2" generation. Vulva lips protruding prominently, prominent
double-flapped epiptygma present. Body length of infective juveniles are smaller than 600 um as typical for
the "carpocapsae” species group. Lateral field with 6 ridges or 7 incisures.

Although strain S-DL13 shared many common morphological features with the original description of
Steinernema siamkayai, the Vietnamese strain shows some differences such as a slightly shorter body length
of infective juveniles (average 426 pm vs 446 um) and higher index E% (98 vs 96%). Body lengths of 1* and
2" generation (females) are greater than in the original description (5051um vs 3937 um in 1% generation and
2453 vs 1836 um in 2" generation); body width has also greater (242 vs 198 um in 1% generation and 132 pm
vs 105 pm in 2" generation).

In addition, the molecular characteristics of the Vietnamese strain, S-DL13 based on ITS rDNA genes
provide evidence on the similarity with Thailand strain both in position and genetic length, also located in the
same phylogenic clade with the bootrap value as 98 on the ML tree that enable conclussion on the strain S-
DL13 belongs to species Steinernema siamkayai.

Keywords: Steinernema siamkayai, entomopathogenic nematode, morphology, molecular characterizations,
strain S-DL13, Dak Lak, Vietnam.

Ngay nhdn bai: 12-1-2015

251



