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ANH HUONG CUA THOI GIAN BAO QUAN DEN SU SONG SOT,
POC LUC VA SINH SAN CUA MOT SO CHUNG TUYEN TRUNG
GIONG STEINERNEMA VA HETERORHABDITIS

Véi nhiéu uu thé néi bat trong phong trir sau
hai, cac loai tuyén trung ky sinh giy bénh con
trung thudc hai giong Heterorhabditis (Ho
Heterorhabditidae) va  Steinernema  (Ho
Steinernematidae) di dugc nhiéu nuGc trén thé
giGi nghién ctu va st dung cho phong trr sinh
hoc sau hai. Hién trén th€ giGi da phan 1ap duoc
hang tram ching thudc nhém tuyén tring nay,
nhung ciing chi mot s6 chung duoc tuyén chon va
dua vao st dung. Mot trong nhitng han ché cta
nhém tac nhan sinh hoc nay 1a thoi gian bao quan
con han ché, hon nita ching c6 thé giam doc luc
trong qua trinh bao quan. Mot s6 nghién ctu cho
thay, au trung cam nhiém (IJs) cua tuyén tring
Steinernema spp. duoc bdo quan & nhiét do
5-10°C v6i mat do 20.000 IJs/ml c6 thé gitr dugc
tlr 6-12 thang, doc luc diét sau van con, trong khi
Heterorhabditis spp. chi gitt dugc doc luc 4 thiang
[9, 13]. O nhiét do cao hon thdi gian béo t6n
giam di [9]. Vi vay, nghién ctu dinh gid anh
hudng cta thoi gian bao quan dén su song sét va
doc luc ctia 1Js 1a co s& quan trong dé tuyén chon
mot ching st dung cho san xuét ché phdm sinh
hoc tuyén trung.

O Viet Nam dén nay da phan 1ap dugc hon
65 chung EPN trong d6 c6 45 chung thudc
giong Steinernema va 20 ching thudc giong
Heterorhabditis. T cac chung dugc phan lap,
da nhan nuoi va duy tri thanh cong 43 ching
EPN trong d6 31 chung thudoc giong
Steinernema va 12 chling thudc giong
Heterorhabditis [10]. Trong s6 cac chung EPN
da dugc nghién cttu thir nghiém, thi 4 chung
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tuyén trung S-TX1, S-XS4 (Steinernema sangi)
va H-NT3, H-MF11 (Heterorhabditis indica) da
duogc thlr nghiém cho phong trir sinh hoc sau hai
cdy trong, c6 hiéu luc diét sau cao [10].

Bai bdo nay cong bo két qua thlr nghiém xac
dinh thoi gian bao quan cua 4 ching EPN trén
day va anh hudng cuta thoi gian bdo quan dén ty
1¢ song s6t, doc luc hoc cling nhu kha nang sinh
san cua ching trong Galleria.

I. PHUONG PHAP NGHIEN CUU

1. Phan lap va nhan nuoi tuyén trung

Céc tuyén trung ban dia st dung cho nghién
cttu bao gom 2 chung 1a S-TX1 va S-XS4 thuoc
loai Steinernema sangi Phan et al., 2001 v 2
chung H-NT3 va H-MFI1 thuoc loai
Heteorhabditis indica Poinar et al., 1992. Cic
chung nay dugc phan lap tur m/ﬁu dat theo
phuong phdp con tring méi [1]. Au tring xam
nhiém (IJs) dugc nhan nudi in vivo bang &u
trung budm sap 16n Galleria mellonella (LM).
Thu s tir LM bang k¥ thuat white trap [13] va
dugc bao quan 10 ngay trong dia petri & nong do
2000 [Js/ml, nhiét do phong truéc khi dua vao
bao quan lau dai.

2. Theo doi thi nghiém

IJs dugc bao quan trong nudc cit duge chita
trong céac lo nhua kich thuéc 6 X 6 X 6 cm nong
do 1000 IJs/ml, moi lo 10 ml va bao quan lién
tuc trong ti 6n nhiét (MEDICOOL, SANYO) &
nhiét do 12°C. Thoi gian theo doi thi nghiém 1a

Cong trinh duoc hé tro vé kinh phi cia Chuong trinh nghién ciiu co ban.



20 thang.

Dinh ky hang thang kiém tra ty 1¢ song (ST),
hiéu luc gy chét doi véi LM.(LCs,), kha nang
sinh san ctia moi ching (s6 lugng 1Js dugc san
sinh/LM).

Chuyén tuyén trang vao hop dém (counting
disk) va tinh ty 1é song va chét cua IJs duéi kinh
hién vi soi néi. Sau d6 loai bo s6 tuyén trung chét
bang phuong phdp loc finh véi ray loc, kich thudc
16 ¢6 40 pm, s6 1Js song s& chui qua ray loc xuéng
ddy dia Petri dugc st dung dé gay nhiém ti€p trén
GM, s6 1Js chét con nam lai trén ray sé bi loai bo.

Thi nghiém vé hiéu luc gay chét duoc tién
hanh trén LM véi 10 cong thic nong do tir 10-
100 1Js/GM: mbi cong thic 5 GM va lap lai 3
lan. Cdc GM chét do nhiém 1Js dugc chuyén sang
dia petri méi va U & nhiét do phong dé thu IJs va
danh gia sinh san cta tuyén trung qua bao quan.

Thoi gian gay chét (LT, va hiéu luc gay
chét (LCs,) duogc xtr ly thong ké theo Anova véi
P < 0,005. Danh gid sinh san va nong d¢ t6i uu
theo Cabarnilas & Raulston, 1994 [2] va Elawad
va cs., 1999 [3].

II. KET QUA NGHIEN CUU

S6 lugng 1Js song qua hang thang, doc luc
hoc ciing nhu san luong 1Js/GM cua 2 chung
Steinernema dugc trinh bay & bang 1. Moi tuong
quan giita s6 luong IJs song, LTs, LCs, va kha
nang sinh san cta ching dugc thé hién & cdc hinh
1 va 2. Tuong tng, s6 lugng 1Js song qua hang
thang, doc luc hoc cling nhu san lugng cla
1Js/GM cua 2 ching Heterorhabditis dugc trinh
bay thé hién & bang 2. M6i tuong quan gilta s6
lugng 1Js song, LTy, LCs, va kha nang sinh san
cua chiing dugc thé hién & cdc hinh 3 va 4.

Bdng 1
Thoi gian song (ST %), doc luc (LC50) va san luong 1Js/GM cua 2 chung Steinernema
S-TX1 S-XS4
Thang So6 luong 1Js So6 lugng 1Js
ST (%) LC;, (x 1000) ST (%) LC;, (x 1000)
0 100 [1 3 121011 51,211 13,8 100 [ 1411 46,3 [115,7
1 95,7112 1101 534101152 92,7012 13001 47,50116,3
2 91,7113 13001 54,6 [119,5 86,3 [12 15012 459 1121,7
3 87,7114 12111 51,70121,3 81,3012 14 11 46,7 [122,6
4 80,7115 121011 53,3101 14,5 743116 1411 45,7 1117,3
5 76,313 13001 49,6 [126,2 70,3117 1401 47,31116,1
6 73,7113 15012 49,7 [123,1 6370110 | 15011 46,4 1119,2
7 71,7103 15012 47,7 11274 6216 15012 48,5 1117,6
8 69,0 13 1502 48,1 [131,2 591016 15012 48,2 [118,6
9 66,7 113 2104 46,6 [129,5 5706 2603 38,501194
10 63,7015 4103 31,21121,3 521019 43115 29,1 11233
11 60,7 15 4704 17,6 [132,1 45011 46 (15 19,5 1284
12 57,3116 54 117 18,3 [125,6 42 171 56 [17 17,8 [129,1
13 31,7004 | 1121110 LM chét IJs 321019 125 [0 11 LM chét 1Js
khong sinh san khong sinh san
14 26,7012 | 2471114 LM chét 1Js 28 17 121 013 LM chét 1Js
khong sinh san khong sinh san
15 20,7115 0 LM khong chét 2231016 0 LM khong chét
16 16,0 [J 3 - LM khong chét 18,705 - LM khong chét
17 143013 - LM khong chét 143 13 - LM khong chét
18 10,7 [1 3 - LM khong chét 12113 - LM khong chét
19 6,7012 - LM khong chét 531012 - LM khong chét
20 0,0 0,0




Trén bang 1 va 2 cho thay: ty 1¢ song cua
cac chung Steinernema & thang thi nhidt va
thang tht hai véi cic chung Steinernema va
Heterorhabditis giam khoang 10% tuy nhién su
sai khdc vé ty 1¢ song cua ca 4 ching & 2 thing
dau la khong c6 nghia (P > 0,016) . Chi s6 LCs,
va s0 lugng 1Js/LM ciing chi rd diéu nay. LC;,
clia ca 2 chung dao dong trong khoang 12-13, s6
lugng 1Js/LM 46,13 [1 15,7 va 53,4 [1 15,2.

Dai v6i hai chung Heterorhabditis ty 1& song
khoang 50% & thang tha 5. Su sai khac STy, ctia

2 chling nay 1a khong dang ké (H-MF11 ¢6 STy,
= 4,65 1 047; H-NT3 = 4,87 [J 0,42). Trong 5
thang dau mac du ty 1é song giam dan xuong con
50% & thang tht 4 va 5 nhung kha nang xam
nhiém va gay chét d6i v6i LM chénh léch trong
khoang 13 [1 1 dén 15 [1 2 va s6 lugng 1Js duogc
san sinh ra/LM trong khoang tit 47,7 [ 27,4 dén
54,6 [1 19,5. Su sai khdc nay vé mat thong ké 1a
khong ¢ ¥ nghia. Diéu nay ciing ¢6 nghia la doc
luc ctia chuing trong thoi gian bao quan tir 0 dén 5
thang hau nhu khong thay déi.

Bdng 2

Thoi gian song (ST %), doc luc (LC50) va san luong 1Js/GM cua 2 chiung Heterorhabditis

H-NT3 H-MF11
Thang So6 lugng 1Js So6 luong 1Js
ST (%) LC50 ST (%) LCs,
(% 1000) (% 1000)
0 100 9011 192 1117,5 100 9012 237,41 24,1
1 88,0 11 1001 185,311 16,3 89,7016 1001 238,1 11 15,5
2 793115 9012 194,411 19,4 82,7115 9012 237,6 [1 14,6
3 70,3 02 1101 186,1 [1 24,3 75,303 1201 234,510 21,3
4 62,0015 12012 182,511 26,5 64,716 1101 231,711 17,6
5 54,7116 1201 187,5 1 18,3 58,7006 1101 212,1 0 21,4
6 51,7005 1671 179,211 27,6 56,0 [12 1702 221,6 [125,2
7 44,7116 32003 86,3 [134,2 45,7016 4103 104,5 7 29,6
8 41,34 112109 76,4 [131,2 393002 | 1241012 83,6 [1 28,3
9 29,7016 | 2471115 LM chét IJs 30,0005 | 25910121 LM chét IJs
khong sinh san khong sinh san
10 16,3113 | 246118 LM chét IJs 15,7002 | 254119 LM chét IJs
khong sinh san khong sinh san
11 12,0 02 0 LM khong chét 10,7 12 0 LM khong chét
12 6,703 0 LM khong chét 6,002 0 LM khong chét
13 0,0 0,0

O thang thit 8 ty 1¢ song 50% ching S-TX1
(ST5, = 8,78 [1 0,52 ) va ching S-XS4 ( STy, =
7,43 [0 1,26) so v6i 2 thang dau va nhiing thang
ti€p theo d6i véi 2 chung nay thi gid tri sai khac
la rat 16n (P < 0,005). Tu thang tht hai dén
thdng tha 8 mac du ty 1é s6ng giam ddng ké tir
90% xudng con 50% nhung kha nang xam
nhiém va gay chét doi véi LM chénh léch trong

khoang 13 [1 1 dén 15 [ 2 va s6 lugng 1Js duogc
san sinh ra/LM trong khoang tir 47,7 [1 27,4 dén
54,6 [1 19,5 su sai khac nay khong c¢6 y nghia.
Diéu nay ciling c6 nghia 1a doc luc cua céac
ching nay khong thay déi trong thoi gian bao
quan tr 0 dén 8 thang, mac du ty 1& song ctia IJs
6 thang tha 8 chi con 50% (STs, = 8).



2 128 ST50=8.78 40,52
g
S 140 _
R s R =0.8795
@ 120 A :
g 110 n
S 100 4
g \ /\
&

& % A S -

60 - \

50 |

.

% ARNN

o .—l—'-lv-l“"._.)/

0% .

0J

01234567 891011121314151617181920
Thoi gian (thang)

¢ ST50
—— Poly. (San lwong fis)

= LC50
—— Poly. (ST50)

A Sanluong fjs
2 per. Mov. Avg. (LC50)

Hinh 1. D6 thi tuong quan gitta ST50, LC50 va
s0 lugng 1Js clia chung tuyén trung S-TX1

ST50=7,43+1,26

120 & AA bl

A 4a
N

N 4 JA
80 \\\ / \
70
60 ) 0
.
%0
30 .
0,

012345678 91011121314151617181920

R2=0.8664

ST50, LC50, s&n lwong ljs
8

Thoi gian (thang)
m LG50
——Poly. (ST50)

¢ ST50 A Sanluong fis

—— Poly. (San luong is) ——2 per. Mov. Avg. (LC50)

Hinh 2. D6 thi tuong quan gitta ST50, LC50 va
s0 lugng 1Js clia chung tuyén trung S-XS4

Sén luong IJs = 4 x 10?

Theo s6 liéu khao st & cac thang tha 11-12
d6i v6i 2 chiing S-TX1 va S-XS4 thi mac du ty
1¢ song cua IJs van con trén dudi 50% (42,0 [1 1
dén 60,7 [J 5) nhung doc luc cta IJs da giam
dang ké (LCs, trong khoang 46 [] 5 dén 56 [ 7)
va kha nang sinh san cta tuyén trung trén LM
cling giam chi con 17,6 [1 32,1 dén 19,5 [1 28 4.
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Hinh 3. D6 thi tuong quan giita ST50, LC50 va
s0 lugng 1Js clia chung tuyén trung H-MF11

Tuong tu nhu vay, véi H-NT3 va H-MF11 &
thang thd 7 va 8 ty 1é song con hon 40% (tu
39,3 [1 2 dén 45,7 [ 6) cung véi liéu LCs, tang
lén tir 32 [] 3 dén 124 [112. Kha nang san sinh
IJs trong LM giam con 76,4 [] 31,2 dén 124 [
12. Diéu nay ching té doc luc cta ca 4 chung
tuyén trung d6i véi vat chu da giam.
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Hinh 4. D6 thi tuong quan gitta ST50, LC50 va
s0 lugng 1Js clia chung tuyén trung H-NT3

Sén luong IJs = 4 x 10

O méc thoi gian tr cac thang 13 va 14 doi
v6i 2 chung Steinernema va cac thang 9, 10 doi
vG6i 2 chung Heterorhabditis, tuy ty 1& song cta
IJs van con tir 26,7 [J 2 dén 32,0 [1 9 va doc luc

4

van con tuy liéu LCs, da tang cao 112 [1 10 dén
247 1 14. Tuy nhién, ldc nay 1Js chi c6 kha
nang gay chét doi v6i LM ma khong c6 kha
nang sinh san dugc trong GM. Két qua kiém tra
khi mé xdc vat chit GM cho thdy mot s6 tuyén



trung chi phét trién dén pha truéng thanh roi
chét chit khong c6 kha nang sinh san ti€p.

Tur thang thd 15 dén thang 19 ty 1€ song cla
hai ching Steinernematis van con tit 5,3 [1 2 dén
22,3 [1 6 va thang tha 11-12 & H-NT3 va H-
MF11 ty 1¢ song cua IJs 1a 6,0 (12 dén 12,0 (7 2
nhung khong con kha nang giét chét vat cha
LCs, = 0. Bén thang thang thi 20 thi hau nhu IJs
cta hai chung Steinernema chét hét va ty 1& chét
hét ciing xdy ra d6i v6i cdc chlng
Heterorhabditis & thang tha 13.

Dé dang nhan thady mac du tuyén trung cam
nhiém & giai doan nay khong dinh dudng, nhung
chiing da st dung nang lugng du trit & dang cac
hat lipid chia trong rudt ching dé ton tai. Thoi
gian ton tai cia mdi ching phu thudc vao nhiéu
yéu t6 nhung chu yéu va trudc hét 1a phu thudc
vao luong lipid du trit trong rudt. Quan sit nay
ctia chiing toi cling phit hgp véi nghién ctu cla
Paul va cs., (2006) [11]. Do c6 kich thudc 16n va
chita nhi€u lipid nén hdu hét &u tring cam
nhiém cua cac chung Steinernema c6 kha nang
ton tai 1au hon so véi au trung cam nhiém cua
cac chung Heterorhabditis thudng c6 kich thude
nho va luong lipid du trit cling it hon so véi
Steinernema.

1. KET LUAN

Tur céc nghién cttu trén c6 thé rit ra mot s6
két luan sau day:

Trong diéu kién nhiét do 12°C cédc ching
tuyén trung Steinernema c6 thé ton tai 19 théng
lau hon so véi cac chung Heterorhabditis 12
thang.

Céc chung Steinernema c6 kha nang duy tri
doc luc trong 9 thang bao quan & diéu kién nhiét
do nhu trén, trong khi thoi gian duy tri doc luc
cta cac chung Heterorhabditis 1a 6 thang. Sau
thoi gian trén mac du IJs van ton tai nhung doc
lyc cua chiing giam di nhiéu.

Thoi gian s6ng sét cua du trung cam nhiém
clia cdc chung EPN phu thudc vao luong lipid
du trit trong co thé chiing. Nhin chung &u trung
cam nhiém cua céc ching Steinernema c6 lugng

lipit du trt 16n hon &u tring cam nhiém cua cac
chiing Heterorhabditis nén kha nang ton tai clia
chiing ciing 1au hon céc chung Heterorhabditis.

Tu két qua trén cho thdy dé duy tri dugc doc
luc cac ching EPN can tién hanh nhan nuoi
dinh ky 9-12 thang d6i véi cdac chung
Steinernema va 6 thang d6i véi cdc chung
Heterorhabditis.
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INFLUENCE OF THE STORAGE DURATION TO SURVIVAL, TOXICITY AND
REPRODUCTION OF SOME ENTOMOPATHOGENIC NEMATODE STRAINS
GENERA STEINERNEMA AND HETERORHABDITIS

VU TU MY, NGUYEN NGOC CHAU

SUMMARY

The influence of storage duration of infective juveniles (IJs) of entomopathogenic nematodes, viz. S-TX1,
S-XS4 (Steinernema sangi) and H-NT3 and H-MF11 (Heterorhabditis indica) to themselves survival ratio
(LT), toxicity (LCs,) and reproduction capacity in Galleria mellonella (1JJs/GM) were assessed in the
Laboratory condition.

The assays results showed three these above indexes reduced in duration of storage, though they were
different between Steinernema and Heterorhabditis strains.

In strains of Steinernema the survival 50% ratio (LTs,) was stable after 12 months in storage whereas
LC,, and reproduction capacity were stable after 8-9 month in storage and Steinernema strains can be survived
up to 20 month-storage but their toxicology and reproduction capacity were exhausted at 12-13 months in
storage.

In strains of Heterorhabditis, these indexes occurred in earlier. The survival ratio 50% (LTj,), LCs, and
reproduction capacity were stable after 6 months in storage. Heterorhabditis strains can be survived up to 12
months in storage condition but their toxicity and reproduction capacity were exhausted at 10-month storage.

The storage duration of 1Js was related closely with the lipid amount reserved in IJs intestine. Due to the
large body size in Steinernema juveniles and the biger amoun of lipid reseved in their intestine they are
significantly longer survival than Heterorhabditis juveniles. The decreasing the lipid in during storage was
observed and its to be exhausted at timing that infective juvenile to be died.

Ngay nhan bai: 24-5-2007



