Tap chi Cong nghé Sinh hoc 15(3): 481-487, 2017

BAO QUAN PONG LANH TUYEN TRUNG KY SINH GAY BENH CON TRUNG O VIET

NAM TRONG NITROGEN LONG

Nguyén Ngoc Chau™, P§ Tuén Anh

Vién Sinh thdi va tai nguyén sinh vat, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

*' Ngudi chiu trach nhiém lién lac. E-mail: chaunguyen@jiebr.vast.vn

Ngay nhan bai: 06.10.2016
Ngay nhan dang: 28.3.2017

TOM TAT

Béo quan dong lanh cac chung tuyen trung ky sinh gdy bénh c6n trung trong nitrogen long la giai phap

tbi wu dé duy tri bdo ton tai nguyén tuyen trang c6 loi ¢ Viét Nam. Trong bao quan dong lanh bang nitrogen
long, 2 yéu tb anh huong quan trong dén kha ning séng va doc luc cua cdc chung tuyén trimg 1a nong do au
trung cam nhiém va ndng d¢ dung dich Glycerol. Thir nghiém vdi cac ndng d6 khac nhau da xdc dinh nong do
tbi wu 13 12.000 1Js /mL va 15% Glycerol. Trén co s¢ d6 lan diu tién & Viét Nam da trién khai bao quan déng
lanh 27 ching tuyén tring ky sinh gay bénh cén tring ban dia, bao gdm 24 ching gidng Steinernema va 3
ching gidng Heterorhabditis. Sau 72 gié bao quan déng lanh, két qua kiém tra di xac dinh ty 1& sdng trung
binh ciia cac chung tuyén trang EPN 1a 79,2%, trong d6, 79,2% (55,6 - 95,7%) dbi v&i cac chung Steinernema
va 79% (70,1 - 86,2%) ddi véi cac ching Heterorhabditis. Doc luc cua cac ching tuyén tring EPN sau dong
lanh 72 gio dwoc xac dinh bang ty 18 chét cta du tring tudi 5 budm sap 1on 1a 71,6% (60,0 - 83,3%) & cong
thirc nhiém véi du tring cam nhidm (infective juveniles - 1Js) dong lanh va 70,6% (63,6 - 80%) ¢ cong thirc dbi
chung. Ket qua thtr nghiém cho thdy sau déng lanh cho thiy sy sai khac khong cé ¥ nghia v¢ hiéu lyc gy chét
clia tuyén tring dong lanh va khong dong lanh. Nhu vdy, qua dong lanh céc chung tuyén trung ky sinh gay
bénh con trung van duy tri doc lyc nhu von cé. Quy trinh bao quan dong lanh dugce xac 1ap va ap dung trong
nghién ctru nay co thé dap tmg yéu ciu bio quin dong lanh toan bo mau tuyén tring ky sinh gdy bénh cén

trung séng dang dugc lwu gitt & Viét Nam.

Tir khéa: Bio qudan déng lanh, nitrogen long, nong do LUs,

Heterorhabditis, Steinernema, Viét Nam.

GIOI THIEU

Mic dii hau hét cac loai tuyén tring ky sinh gay
bénh cho con trung (Entomopathogenic nematode -
EPN) thudc 2 gidng Steinernema va Heterorhabditis
déu co tiém ning phong trir su hai nhung hiéu luc
diét con trung cua cac loai rat khac nhau, tham chi
khac nhau gilta cac chung trong cung mot loai. Vi
vdy viéc diéu tra phat hién va thu thap cac ching,
loai tuyén tring EPN ban dia luén c6 y nghia quan
trong, nhim: i) xac dinh sy hién dién va phan bd cua
EPN trong tu nhién va b6 sung danh sach cac chiing,
loai tuyen trang EPN; ii) xdy dung chién lugc bao
ton ngudn tai nguyén tuyén trang EPN; iii) danh gia
tiém niang phong trir sinh hoc cua cac chung tuyén
trung EPN ban dia dbi voi sau hai tai dia phuong; iv)
cung cip vt liéu ban diu dé san xuét sinh khéi 16n
phuc vu cho phong trir sinh hoc sau hai.

Glycerol, ty 1é séng, tuyén tring EPN,

Tir nam 1997 dén nay, Phong Tuyén trung hoc,
Vién Sinh thai va Tai nguyén sinh vat tién hanh diéu
tra phan lap tuyén tring ky sinh giy bénh cén tring
& Viét Nam. Hon 70 chung tuyén tring EPN da duoc
phén 1ap tir cac hé sinh thai rirng ty nhién, bai bién
hoang so va h¢ sinh thai nong nghi€p ¢ Viét Nam.
Trong s6 nay nhidu chung/loai di dwoc nghién ciru
tuyén chon dua vao san xuét sinh khéi, st dung cho
phong trtr sinh hoc sau hai. Tuy nhién, viéc duy tri
bao quan cac chung tuyén tring EPN hién nay vin
duoc tién hanh bang phuong phap nhén nudi lién tuc
in vivo trén gia thé con trung 1a au trung tudi 5 cia
buém sap 16n (Galleria mellonella - GM). Mac du
cong nghé nhan nudi bang gia thé con trung (in vivo)
nay kha don gian, gia thanh ré nhung mét nhiéu cong
suc va thoi gian. Pac biét, viéc duy tri bao quan
tuyén tring EPN theo cong nghé nhan nuéi in vivo
lién tuc trén mot loai con trung la budm sap 16n
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(GM) c6 thé lam giam doc lyc cta cac ching tuyén
trung EPN. Vi vay, viéc lga chon bao quan dong
lanh tuyén tring EPN trong nitrogen long dugc coi
la giai phap téi wu dé bao quan lau dai tuyén tring
EPN ma van c6 thé giit dugc doc luc cua chung
(Wang, Grewal, 2002).

Bao quan dong lanh tuyen trung EPN cho phép
duy tri nguon gen cua tuyen trung EPN nham cung
cap nguon vat liéu ban du cho cac nghlen ctru danh
gi4, tuyén chon va san xuét sinh khéi tuyén tring
phuc vu phong trir sinh hoc. Tuy nhién, viéc bao
quéan déng lanh tuyén tring EPN trong nitrogen long
cing khong don gian, vi ty 16 song sot va dgc luc cua
tuyén trung phu thugc vao mot sé yéu t6 nhu nong
d6 chat gdy mé Glycerol, tinh trang va néng do au
tring cam nhiém (1Js), diéu kién xtr 1y IJs trong dung
dich bao quan trudc va sau khi dong lanh. Bai bao
nay cung cap quy trinh cai tién xtr 1y tuyén tring va
két qua bao quan dong lanh 27 chung tuyén tring
EPN cuta Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Ngudn tuyén tring EPN sir dung cho thi nghiém
bao quan dong lanh trong nitrogen léng bao gom 27
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chung tuyen trung ban dia Viét Nam, trong d6 co6 24
ching giéng Steinernema va 3 ching gidng
Heterorhabditis (Bang 1). Cac chung nay dugc phan
lap trong thoi gian tir nim 1997 dén 2015 tir cac hé
sinh thai rirng ty nhién va hé sinh thai nong nghiép &
Viét Nam.

Tat ca cac chung tuyén tring EPN trén di dugc
giam dinh dén loai va danh gia vé doc luc (hidu luc
gdy chét va kha nang sinh san) trén buém sap 1on,
trong d6 c6 6 chung, bao gém S-TG10, S-TK10, S-
TS10,S-DL13, S-PQ16 va S-NT3 da duoc dua vao
san xuat sinh khdi st dung cho phong trir sinh hoc
mot sO sau hai quan trong & cdy trong Viét Nam
(Nguyén Ngoc Chau, 2008; Nguyén Hitu Tién et al.,
2015; B Tudn Anh er al., 2016; DS Tudn Anh,
Nguyén Ngoc Chau, 2016). Trudc thir nghiém bao
quan déng lanh nay, cic ching tuyén tring EPN
duogc duy tri bang nhan nudi in vivo dinh ky trén 4u
tring GM va ngudn 4u trang cam nhiém (IJs) duoc
bao quan trong nudc cit & 12-14°C theo quy trinh
cua Kaya, Stock (1997).

Vit tu, hoa chat dé xu 1y tuyén tring: Glycerine
30%, Methanol 70%, dung dich Ringer, da xay, dng
Eppendorf va gia dung di dugc lam lanh, gidy loc
Whatman SS 595, 55mm, dugc chuin bj sin trudc
mot ngay trude khi trién khai thi nghiém.

Bang 1. Danh sach cac chling/loai tuyén tring EPN st dung cho thi nghiém bao quan déng lanh trong nitrogen 16ng.

TT Kyhiéuchung Tén loai EPN TT Kyhiéu Tén loai EPN TT Kyhiéu Tén loai EPN
EPN chiing EPN chiing EPN

1 S-SP S. longicaudum 10 S-TX1 S. sangi 19 S-DL14 S. cumgarense

2 S-NH7 S. longicaudum 11 S-XL3147  S. longicaudum 20 S-DL13 S. siamkayai

3 S-XS4 S. sangi 12 S-BM12 S.huense 21 S-DL23 S. eapokense

4 S-TD16 S. backanense 13 S-QTr Steinernema sp.1 22 S-DL9 Steinernema sp.2

5 S-BV S. longicaudum 14  S-NT S. longicaudum 23 S-DM S. longicaudum

6 S-ML7 S. longicaudum 15 S-KT3987 S. nepalense 24 S-PQ16 S. phuquocense

7 S-TG10 S. thanhi 16  S-TS10 S. robustispiculum 25 HCB3452 H. indica

8 S-CP12 S. loci 17  S-TS2 S. sasonense 26 H-NT3 H. indica

9 S-TK10 S. loci 18 S-DL13 S. cumgarense 27 HKT3087 H. indica

Phuong phap nghién ciru

Quy trinh xir ly bdo quan dong lgnh: Xt 1y va
bao quan dong lanh tuyén tring EPN trong nitrogen
long duoc tién hanh theo quy trinh ciia Curran et al.
(1992) véi mot vai cai tién trong didu kién Viét
Nam. Quy trinh cai tién gdm 5 budc sau: (1) Tach
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tuyén tring song dé dinh luong bang mot ray loc dat
trong mot dia Petri dé tuyen trung song tw chui qua
rdy loc. (2) Chuyén tuyén tring vao dung dich
Ringer v6i ndng do 10°-10° Is/mL. (3) U tuyén
trung trong dung dich Glycerol 15% trong dia Petri
bang cach tron dung dich Ringer chira tuyén tring
véi dung dich Glycerol 30% theo ty 1€ 1:1, sau d6
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cho boc kin dia Petri bang gidy parafilm va aé trong
hép t01 trong 48 gio ¢ nhiét d6 25°C. Tién hanh kiém
tra s6 lugng tuyén tring song/chet sau 24 va 48 gio.
(4) Loai bo dung dich ngam 1 tuyén tring bing may
hat chan khong qua gidy loc va rira tuyén tring bang
10 mL methanol 70% (nhi€t do thuong). (5) Dung
pipet hat 1 mL methanol 70% dé rira tuyén tring
trén glay loc vao 1 ong Eppendorf 2 mL day nhon.
(6) chuyén 6ng chira tuyén tring vao budng lanh (-
5°C) va u lanh trong 10 phuat trén mét hop da xay
(sau 5 phut lic déu ng chtra methanol tuyén tring).
(7) Ding pipet chia tuyén tring da @ lanh vao 10 6ng
Eppendorf chuyén dung cho dong lanh (ddy bang,
nap mau dé phén biét cac 16 1Js sap xep trén gia dong
lanh), bang cach hut 100 ul cho mdi éng Eppendorf,
sau d6 xép cac éng Eppendorf vao gia mau dong
lanh va chuyén nhanh vao binh nitrogen 1ong.

RG déng: Sau 72 gio bao quan dong lanh, mdi
chung ldy 1 éng cho tan déng bang cach hut 1,5 mL
dung dich Ringer cho vao mdi tuyp va dé 30 phit &
nhiét d phong.

Xdc dinh sy song sét cia tuyén tring sau dong
lanh: DS tuyén trang ra hop dém dé xac dinh ty 1&
tuyén tring song /chét dudi kinh hién vi soi ndi
OLYMPUS SZHIO Tuyen trung song duoc xac
dinh & trang thai udn cong chuyen dong hodc mot sb
co thé & trang thai thang nhu chét nhung ching s& cir
dong khi cham nhe kim nhon vao chung.

Xac dinh doc luc cua tuyén trung sau dong lanh:
Mbi ching déng lanh va dbi chimg (khong dong
lanh) gy nhiém cho 10 4u trang tudi 5 budém sap 1én
(Galleria mellonella) dat trong dia Petri duong kinh
60 mm c6 16t sin gidy loc dd dwoc ching sin véi 1
mL nudc chira 150 s (15 Js/sau). Thi nghiém duogc
lap lai 3 1dn va cac dia Petri giy nhidm dugc dat
trong budng t&i & nhiét do 25°C. Tién hanh kiém tra
sau chét sau 72 gio. Séu chét do tuyén tring EPN
duogc xac dinh véi déac trung ¢6 mau nau den (dbi voi
cac ching Steinernema) hodc d6 gach (dbi véi cac
chung Herterorhabditis), khong c¢6 mui thdi

v6 co thé 4u tring GM trd nén dai, dan hoi va trong
suot va cd thé quan sat tuyén trung van dong bén
trong x4c chét cta au trung GM.

Xii Iy thong ké: Ty 1¢ sbng (%) clia céc ching
tuyén trung dugc xur ly theo chuong trinh thong ké
Duncan v6i P = 0.05 (Anon, 1988).

KET QUA VA THAO LUAN

Anh hwéng cia ndng dé 1Js va Glycerol dén sy
song sot cua tuyen trung trudc bao quan

Két qua thi nghiém xir 1y tuyén tring & cic cong
thirc ndng d6 IJs 1a 60.000 IJs/mL; 12.000 IJs/mL va
1.200 IJs/mL bang Glycerol 15% va 30% ddi voi 2
ching S-PQ16 va H-KT3987 (Bang 2) cho thiy ca
nong do 1Js va ndng do Glycerol déu c6 anh hudng
dén ty 1¢ séng cua tuyén tring trong qua trinh xur Iy
trude va sau bao quan dong lanh. Trong d6, ndng do
1Js ¢6 anh huong ro rét hon. Sau thoi gian xt 1y sau
48 gid, v6i ndng do Glycerol 15% thi ty 1& sdng cua
hai chung S-PQ16 va H-KT3987 déu c6 xu hudng
tang giam twong ty nhau 1a 56,6% (S-PQ16) va
67,6% (H-KT3987) & cong thirc ndng do 60.000
IJs/mL, trong khi ¢ cong thic ndng do 12.000
IJs/mL, ty 1& sdng sot ctia ca hai ching déu ¢ mirc
cao nhat 14 89,4% & S-PQ16 va 91% & H-KT3987. O
cong thirc ndng d6 thap 1.200 IJs/mL thi ty 1& song
la 80,9% & ching S-PQ16 va 77,9% & chung H-
KT3987, nghia 1a thip hon so v&i nong do 12.000
IJs/mL nhung van cao hon & ndng d6 60.000 1Js/mL.

Lién quan dén ndng d¢ Glycerol thi ty 1 séng
cla ca hai ching & ndng d6 Glycerol 15% cao hon
cong thirc thi nghiém & ndng d6 Glycerol 30%.
Twong ty, & nong d¢ tuyén tring thap 1.200 IJs/mL
thi ty 1¢ song cta chung ciing giam xudng mirc thap
nhit 1a 61,6% & S-PQ16 va 49,7% & H-KT3987.
Trong d6, ty 1& séng cua chung S-PQ16 thip hon
chung H-KT3987 khi xu ly voi Glycerol 15%, trong
khi xir Iy véi Glycerol 30% thi ty 1& sbng cua ching
S-PQ16 lai cao hon so véi H-KT3987 (Bang 2).

Bang 2. Anh hwéng ndng dd 4u tring cam nhiém (1Js) va Glycerol dén ty I& sdng clia tuyén tring.

Céng thirc ndng do

Chuing S-PQ16

Chung H-KT3987

Glycerol 15% 30% 15% 30%
60.000 IJs/mL 56,6 + 8,9 496+27¢ 67,6+4,9b 383+27¢
12.000 IJs/mL 894+30a 745+47a 91,0+28a 64,7+6,6a
1.200 IJs/mL 80,9+1,9b 61,6+3,2b 77,9+260b 49,7+28b

* chiv cai khac nhau trong cling mét cot thé hién sai khac ¢é y nghia theo Duncan véi P < 0,05
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Su sai khic vé ty 1& song cua hai chung tuyén
trung EPN ¢ cac ndng d¢ s khac nhau cho thdy hau
hét sy sai khac nay c6 y nghia thong ké (P < 0,05).
Diéu nay mot lan nira cho thdy rang ngoai ndng do
Glycerol xu 1y thi ndng do IJs o anh hu(mg 10 1ét
téity 1¢ song cua cac chung tuyen trung. Két qua nay
1a co so lya chon ndng do tuyén tring va Glycerol
t6i uu (12.000 IJs/mL va Glycerol 15%) dé xir ly
toan bo 27 ching tuyén tring EPN cho bao quan
dong lanh trong nitrogen long.

Kha niing séng s6t ciia cac tuyén trung EPN sau
dong lanh

Tt ca 27 ching tuyén tring EPN ban dia déu c6
ty 1¢ song kha tot sau dong lanh trong nitrogen 1ong

Nguyén Ngoc Chau & D Tuin Anh

(Bang 3), trong do, 4 ching S-CP12, S-PQ16, S-
NH7, S-TX1 ¢6 ty 18 séng cao trén 90% (90 - 95%);
11 chung c6 ty 1& song cao tir 80 - 89% la S-TK10,
S-TS10, S-bM, S-BM12, S-QTr, S-TS2, S-DL9, S-
TG10, S-DL14, H-NT3 va H-KT3987; 10 ching c6
ty 1& song dudi 80% (70 - 76%) la S-DL23, S-XS4,
S-DL13, S-NT, S-ML7, S-SP, S-BV, S-XL3147, S-
DLI3A va H-CB3452; 2 chung con lai ¢ ty 18 song
dudi 70% l1a S-KT3987 (69,2%) va S-TD16 (55,6%).
Tinh chung ty 1& séng trung binh cia 27 chung la
79,2%, thip nhét 1a 55,6 va cao nhat 1a 95,7%. Trong
do, ty 1¢ song trung binh cua 24 chung Steinernema
la 79,2% (55,6 - 95,7%), khong c6 khac biét so vdi
ty 1¢ séng trung binh cta 3 chiung Heterorhabditis 1a
79% (70,1 - 86,2%).

Bang 3. Ty |é séng (%) cla cac tuyén tring EPN sau bdo quan déng lanh.

STT  Ching EPN Tylésébng STT Chang EPN Ty lé séng STT Chiing Ty lé séng
1 S-SP 71,751 10 S-TX1 90,3+5,3 19 S-DL14 80,6 +5,6
2 S-NH7 91,3+ 3,6 11 S-XL3147 70,811 20 S-DL13A 70,5+1,2
3 S-XS4 759+14 12 S-BM12 829+4.1 21 S-DL23 76,1+15
4 S-TD16 55,6 £ 3,7 13 S-QTr 816+5,5 22 S-DL9 814+53
5 S-BV 716+28 14 S-NT 739+59 23 S-DM 83,9+4,0
6 S-ML7 719+15 15 S-KT3987 69,2+1,6 24 S-PQ16 953+24
7 S-TG10 80,8 +3,9 16 S-TS10 84,117 25 H-CB3452 70,1+1,3
8 S-CP12 95,7 £ 3,0 17 S-TS2 81,5+2,0 26 H-NT3 86,2+14
9 S-TK10 89,9+ 3,6 18 S-DL13 747+15 27 H-KT3987 80,6 £2,7

Bang 4. Ty 1& chét ciia GM gay nhiém bdi cac chiing tuyén triing EPN sau bao quan déng lanh. BL = déng lanh; BC = dbi chirng

T Chiing TyléchétGM TyléchétGM TT  Ching Tylé chétGM Ty lé chét GM
EPN (BL) (BC) EPN (BL) (BC)

1 S-sP 76,7+5,38 66,7 +58 15 S-KT3987 733+ 115 76,7+5,38
2 S-NH7 63,358 733+58 16 S-TS10 70,0 £ 10,0 76,7+5,38
3 S-XS4 63,358 733+58 17 S-TS2 70,0 £ 10,0 76,7+5,38
4 S-TD16 70,0 £ 0,0 70,0 £ 10,0 18 S-DL13 70,0 £ 10,0 63,3+58
5 S-BV 63,358 66,7 +538 19 S-DL14 66,7+538 70,0 £ 0,0
6 S-ML7 60,0 + 0,0 63,358 20 S-DL13A 80,0+ 0,0 76,7+5,38
7 S-TG10 66,7 + 11,5 70,0 £ 10,0 21 S-DL23 76,7+5,38 66,7 +58
8 S-CP12 733+ 115 70,0 £ 10,0 22 S-DL9 833+58 76,7+5,38
9 S-TK10 76,7+5,38 66,7 +538 23 S-DM 733+58 63,3+58
10 S-TX1 70,0 £ 10,0 733+ 115 24 S-PQ16 833+ 11,5 80,0+ 0,0
11 S-XL3147  66,7%58 63,358 25 H-CB3452 73,358 76,7+5,38
12 S-BM12 70,0+5,8 66,7 + 11,5 26 H-NT3 66,7+538 66,7 +58
13 S-QTr 733+58 70,0 £ 10,0 27 H-KT3987 80,0 + 10,0 76,7+5,38
14 S-NT 733+58 66,7 + 11,5
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Poc lre ciia cac chiing tuyén trang EPN sau dong
lanh

Céc chiing tuyén tring EPN sau dong lanh trong
nitrogen 1ong dwgc gay nhidm trén au tring GM dé
danh gia doc luc. Két qua thi nghiém (Bang 4) cho
thiy tit ca 27 chung bao quan dong lanh déu duy tri
dugc doc lyc. Trong thi nghiém cua chung t6i véi
ndng d6 nhiém 150 [Js/mL ty 1¢ chét trung binh cua
GM nhiém véi IJs da qua dong lanh 1a 71,6% (60,0 -
83,3%) so véi 70,6% (63,6 - 80%) & cong thirc ddi
ching (nhiém véi IJs khong qua dong lanh). Nhu
vdy, doc luc cua cic ching tuyén tring EPN qua
dong lanh van dugc duy tri nhu trude khi dong lanh.
Két qua nay ciing phii hop véi cac nghién ciru trude
d6 cua Bai et al. (2004) va Nguyén Ngoc Chau,
Ehlers (2007).

THAO LUAN

Nghién ctru trude day cua Bai et al. (2004) cho
thdy ty 1é sdng s6t cta tuyén trang EPN trong khi
ngam U truge khi bao quan dong lanh trong nitrogen
long khong chi phy thuge nong d6 Glycerol ma con
phu thudc vao nong do 4u tring cam nhidm (IJs).
Ngoai ra, ndng do cuia IJs trong dung dich Ringer khi
tan dong ciing c6 ¥ nghia quan trong dén sy song sot
clia tuyén trang EPN sau khi dong lanh. Tuy nhién,
cong bd cua Bai et al. (2004) chi c6 s lidu vé anh
huong ciia ndng d¢ tuyén tring va ndng do glycerin
trong ngdm U trudc khi dong lanh ma khoéng co
thong tin vé anh huong cua nong do s dén ty 1¢
song sau bao quan dong lanh.

C6 thé gia dinh vé nguyén nhan ting ty 1¢ sdng
cua IJs sau bao quan dong lanh & mot s6 cong thie
thi nghiém v6i nong d cao hon c6 thé do ting nong
d6 cua cac chit chéng dong tw nhién nhu Lipid,
Trehalose hodc Glycerol, trong d6 tuyén tring phan
tng v&i hdn hop Glycerol-Ringer bang cach san sinh
ra Trehalose va Glycerol 1a cac chit bao vé tuyén
tring chdng lai sy thay ddi nhiét d6 hodc cac stress
mdi truong. Tuy nhién mot khi ndng d6 IJs qua cao
¢6 thé lam giam ty 1 séng cua tuyén tring do higu
ng giam oxy huyét (Jagdale, Grewal, 2003; Qiu,
Bedding, 2002). Thi nghiém cta Popiel, Vasquez
(1991) da ap dung quy trinh ngdm 1 qua 2 giai doan
d6i voi 2 chung tuyén tring Steinernema capocapsae
va Heterorhabditis bacteriophora, truge ti€n ngdm U
tuyén tring trong Glycerol qua 24 gio, sau d6 tuyén
tring dwoc chuyén sang ngam 0 trong methanol 70%
& nhiét do 0-1°C trong 10 phut trudc khi chuyén
dong lanh trong nitrogen. Thi nghiém bao quan

d6ng lanh cua Curran et al. (1992) trén co sé cai tién
quy trinh ciia Popiel, Vasquez (1991) bang cach ha
thip ndng do Glycerol va kéo dai thoi gian ngam
tuyén tring (ndng do Glycerol 15 % va thoi gian
ngam u la 48 gio) da cho két qua kha t6t voi ty 16
tuyén tring song sot 69% dbi voéi cac ching
Steinernema va 68% d6i v6i cic  chung
Heterorhabditis. Thi nghiém ctia ching t6i voi ndng
d6 12.000 IJs/mL dat ty 1¢ 1Js séng cao 89,4 - 92%,
vi véy, day duoc coi 1a ndng d6 toi wu dé xir Iy ngdm
0 tuyén trung EPN trong Glycerol-Ringer trudc khi
dong lanh.

Céac nghién clGu ctia Zachariassen (1985) va
Nugent et al. (1996) cho thiy tuyén tring co kha
ning tich Iy chat chéng lanh nhu Trehalose va
Glycerol dé thich nghi véi nhiét 6 thip do cac chét
nay thay thé lugng nude bi mét di trong co thé tuyén
tring nén lam giam lugng biang két tinh trong co thé.
Qua trinh nay co6 tac dung ngan chan co thé s bi
dong bang ¢ nhiét do dudi 0°C. Lee (1991) ciing da
xac dinh cac chat chéng déng nhu trén trong co thé
clia tuyén tring v6i ham lwong kha cao. Lugng
Glycerol dé bao vé co thé chiu lanh nhu véy rat khac
nhau ¢ cac chung tuyén tring EPN, phu thudc vao
phan tmg sinh hoc va co dia ciia chung tuyén tring.
Didu nay ciing giai thich vi sao khi xir Iy hai ching
S-PQ16 va H-KT3987 véi cung ndng do Glycerol
15% va 30% thi ty 1& séng cta ching khic nhau:
89,4% va 91% & ndng do Glycerol 30% (thuc chét 1a
15% sau pha tron véi Ringer) so voi 74,5% va
64,7% & nf“)ng d6 Glycerol 15% (thuc chét 1a 7,5%
sau pha tron voi Ringer). Theo Lee (1991) khi tang
nong do Glycerol 1én thi lugng Glycerol tich liy
trong co thé tuyén tring ciing tang 1én, nhung khi
luong Glycerol vuot qua mirc can thiét, co thé tuyen
tring c¢6 thé s& bi co rat qua mirc lam cho tuyén
tring bi chét. Nguoc lai & nong do Glycerol qué thap
thi luong tich lily chit chong dong thdp khong du
bao vé tuyén trung. Tuy nhién, nghién ctru cua
Popiel,,Vasquez (1991) cho thdy véi ndng d¢ xur ly
Glycerol 22% thi ty 1& séng cua S. carpocapsae sau
48 gid ngam U 1a 74%, trong khi ty 1¢ song cua H.
bacteriophora chi 1a 5,8%. Piéu nay mét lan nita
khing dinh cung mot ndng d6 ngam 1 thi ty 1¢ séng
cua tuyen trung cling khac nhau ¢ cac chung/loai
tuyén trung phy thudc kha nang phan (g chéng lai
cac thay dbi dot ngodt (stress) moi truong ngdm U va
sinh khdi cta cac ching tuyén tring EPN.

Tinh trang thanh thuc cua 4u tring cam ciing ¢
anh hudong quan trong dén ty 1€ song khi ngdm u
trong Glycerol. Nghién cuu truéc day cua Nguyen
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Ngoc Chau, Ehlers (2007) cho thay khi 4u tring cua
cac chung tuyén trang EPN méi thu hoach chua du
thoi gian thanh thuc (immature) tirc la chua trg thanh
4u trung cam nhiém thi ty 1¢ tuyén trang bi chét kha
nhiéu ngay tir khau ngdm 1 trong Glycerol truéc khi
dong lanh. Tuy nhién, khi dé 4u tring cac ching
tuyen trang EPN qua khoang thoi gian 7-10 ngay thi
4u trung tubi 2 chuyén thanh 4u trang cam nhiém
thanh thyc (matured) dé. dwa vao bao quan dong
lanh thi cho két qua tot nhat. Vi vdy, trong thi
nghiém nay tit ca 27 chung tuyén tring EPN sir
dung cho bao quan dong lanh da co du thoi gian 2-3
tudn dé tro thanh 4u tring cam nhidm thanh thuc.
Thém vao d6, ndng d6 IJs va Glycerol t6i wu 1a 15%
Glycerol va 12000 IJs/mL ciing dugc xac dinh thong
qua thir nghiém ban dau ddi v6i 2 chung (S-PQI18 va
H-KT3987) dai dién cho 2 gidng tuyén tring EPN la
Steinernema va Heterorhabditis.

KET LUAN

Nong do tdi wu ctia tuyén tring trong bao quan
dong lanh bang nitrogen longla 12.000 IJs/mL, ndng
d6 t6i wu cta Glycerol dé ngdm 1 tuyén tring trudc
khi dong lanh 1a 15%.

Ty 1é séng sau bao quan dong lanh ctia 27 chiing
tuyén tring ky sinh gy bénh con tring ban dia Viét
Nam, dat trung binh 1a 79,2%, trong d6, ty 1é song
trung binh cua cac ching Steinernema 1a 79% (55,6 -
95,7%) cua cac chung Heterorhabditis 1a 79% (70,1
- 86,2%). Tat ca cac chung tuyén tring EPN qua
ddng lanh van duy tri doc lyc.

Quy trinh bao quan dong lanh trong nghién ctru
nay c6 thé dap tmg yéu cau bao quan dong lanh toan
b6 mau tuyén trung EPN séng dang duoc luu gitt ¢
Viét Nam.

Loi cam on: Cong trinh dwoc hoan thanh trong
khuén khé dé tai VAST.PL 04/13-14 véi sy tai tro
cua Vién Han lam Khoa hoc va Cong nghé Viét
Nam.
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THE CRYOPRESERVATION STORAGE OF INDIGENOUS ENTOMOPATHOGENIC
NEMATODES IN VIETNAM IN LIQUID NITROGEN

Nguyen Ngoc Chau, Do Tuan Anh

Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology
SUMMARY

Cryopreservation of entomopathogenic nematodes in liquid nitrogen is considered as an optimal solution
for long term storage with the biological generic maintenance of the benefit nematode resource. Two important
factors that can be affect in the survival and virulence of the entomopathogenic nematode strains in the
incubating process before deposition of nematodes in frozen e.g. concentration of infective juveniles (IJs) and
concentration of Glycerol which is protectant for nematodes to frozen. The assays established an optimal
concentrations of nematodes and an optimal concentrations of Glycerol in the incubating processing were
12,000 IJs/mL and 15% Glycerol. Based on these establishments firstly implemented in Viet Nam, the
cryopreservation of entomopathogenic nematodes were carried out with 27 indigenous nematode strains, of
these 24 strains of the genus Steinernema and 3 strains of the genus Heterorhabditis. The examination on
survival and virulent of the frozen nematode strains after 72 hours stored in liquid nitrogen were 79.2% with
Steinernema strains and 79% with Heterorhabditis strains. The mortality rates of Galleria mellonella larvae
were 71.6% with the frozen 1Js and 70.6% in average with the no frozen IJs (as control). It is indicated that the
pathogenicity of nematodes does not have significant difference betweent frozen and non-frozen infective
juveniles. These results showed that the entomopathogenic nematode strains stored through cryopreservation in
liquid nitrogen retained stable original virulence. Thus cryopreservation procedure established and applied in
this study can be satisfied the storage standards for the living collection of entomopathogenic nematodes in
Vietnam.

Keywords: Cryopreservation, liquid nitrogen, concentration, survival, indigenous entomopathogenic
nematodes, Heterorhabditis, Steinernema, Vietnam

487



