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ANH HU'ONG CUA VIEC TROI GEN Bt DEN MOT SO LOAI CON TRUNG
THUQC BO CANH VAY TREN QUAN THE LUA HOANG

Ngo Luc Cuong'

SUMMARY

The impact Bt gene flow to some insect species of Lepidopterans
on wild rice population

Transgenic rice varieties with Bt endotoxins are currently being evaluated for large - scale release in
several Asian countries. There are important biosafety concerns regarding Bt rice release. One of the major
environmental biosafety concerns is the consequence of transgene escape into wild or weedy rice populations.
We conducted a two - year survey to document arthropod diversity, and abundance of non - target
Lepidoptera and natural enemies in wild rice ecosystems in the Mekong Delta in Vietham. We found
significantly greater total species diversity and greater lepidopteran diversity in wild rice (Oryza rufipogon)
than in cultivated rice (Oryza sativa), indicating greater diversity and community structure in wild rice. We
identified the key Lepidopteran species and natural enemies associated with wild rice and examined the
susceptibility of some non - target lepidoptera species to CrylAc, the form Bt endotoxin that will be most likely
to be released. While there was variation in susceptibility among the lepidopteran species tested, the bioassays
found that all three lepidoteran species were susceptible to the crylAc toxin. Therefore, Bt transgene flow has

the potential to significantly impact lepidopteran - based food webs in wild rice.

I. MO DAU

Cay lda nudc hién nay (Oryza sativa L.) c6
nguodn gbc tir Chau A va c6 quan hé rat gan véi
loai Oryza rufipogon, 13 mot loai lda hoang rat
phé bién va d& dang tim thdy trong rudng lda
hodc doc theo bo séng, kénh, muong... tai Viét
Nam va mot s6 nuée chau A (Lu, Snow, 20053;
Cohen er al., 2008). Do vay, néu nhiing gidng lia
chuyén gen Br dugc trong phd bién tai nhiing
viing nay thi kha nang anh hudng cua viéc that
thodt gen Br vao trong quan thé lda hoang 1a rat
16n. Hau qua 12 ¢6 thé anh huéng xau dén nhiing
loai con trung thudc bd canh vay va mang ludi
thitc an cia ching. Cho dén nay nhiing cong
trinh nghién ctru vé anh huong cia gen Br dén
da dang sinh hoc va cdu tric cia quan thé con
tring trén lda hoang van con tuong déi it. Do
véy, dé tai nghién ctru tiém ning anh hudng cua
viéc tréi gen Br dén mang ludi thirc an cia loai
con tring thudc bd canh vay trén quin thé lda
hoang tai Viét Nam duoc thyc hién nhdm muc
tiéu: 1) Nghién ciru su phong phi va pho bién
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cua loai con trung trén lda hoang va lodi khong
muc ti€u thudc bo canh vay (Lepidoptera) va
thién dich cua ching trén hé sinh thai lia hoang;
2) Panh gia muc do nhiém cua loai khong muc
tiéu thudc bo cdnh vay doi véi doc té Bt va tiém
nang anh huéng dén mang ludi thie n cia con
trung trén hé sinh thai 1da hoang.

II. VAT LIEU VA PHUONG PHAP
1. Nghién ciru tinh da dang va mirc do phé bién
ciia cac loai con trung, loai thugc by Lepidoptera
va thién dich ciia chiing trén lia hoang

Diéu tra thu thdp mau con tring duoc tién
hanh 2 lan trong mét thdng trén trén ba diém
thugc xa Phd Duc, Pha Hiép va Phi Thanh la
nhiing noi cé dién tich lda hoang O. rufipogon
16n thudc Vuon Qudc gia Tram Chim, dugc thuc
hién phéi hop bing nhiéu bién phap nhu sir dung
mdy hiit con tring D - vac, bat bang vot va thu
mAu bang tay. Mudi mau dugc hiit bang D - vac
tai moi ruong. Buém duoc thu thip trén 3 diém
tai mdi rudng lda hoang, mdi diém 20 vot. T4t ca
cdc loai con tring thu thap dugc lhuu gitt mau,
lam tiéu ban va dinh danh dén loai. S6 licu con
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tring dugc tong hop va phan tich chi sé da dang
Simpson’s Diversity Index D (Simpson, 1949) va
chi s cin bang Equitability (Ep).

2. Panh gia khi ning nhiém mét s loai canh
vay do6i véi doc to Bt (CrylAc)

Nhim ddnh gid kha ning man cam cia mot
54 loai sdu canh vay déi véi doc td Bt ching toi
st dyng san phiam MVP II (Mycogen
Corporation, USA) ¢6 chta ndi doc td CrylAc
ctia dong vi khuén Bacillus thuringiensis Berliner
var. kurtaski dugc bao boc trong céc té bao vi
khuén Pseudomonas fluorescens. Uu diém cua
MVP 1a rét bén viing va d& sir dung. Loai sdu
dung trong thi nghiém 12 2 loai buém dé thu thap
va tuong d6i phd bién trén rudng lda hoang tai
Vuon Qudc gia Tram Chim, d6 13 1odi sdu cudn
1& Cnaphalocrocis medinalis va sau do an la
Mocis frugalis.

Phuong phdp thi nghiém nhiing 14 (leaf - dip
bioassays): Trudc tién 1a lda dwgc nhing vao
dung dich Triton X - 100, nong d6 0.01% va sau
d6 rira vai 1an véi nude cat dé tdy di cdc chat sdp
trén bé mit 14 1da va cho phép dung dich Bt ¢6
thé bam dinh 1én 14. Sau khi lam kho trong vai
pht, 14 1da duoc nhiing vao dung dich ¢6 ddc td
Bt (MVP II) ¢ cdc ndng dé khéc nhau, sau d6 dé
kho. L4 lda da xu 1y duoc chuyén qua dia petri ¢6
16t gidy gitt am. Tha vio mdi dia petri ¢6 14 lda
da xt 1y doc té Bt 10 au tring méi no, dan lai
bang parafilm va dem @ ¢ nhiét do 27°C. Moi
nghlem thirc gom 10 lan 1ap lai. Gh1 nhén cdc chi
tidu s6 sau song va s6 sau chét mdi ngay lién tuc
cho dén 4 - 5 ngay sau xit ly: S6 liéu dugc phan
tich bang phan mém IRRISTAT 5.0.

III. KET QUA VA THAO LUAN

1. Tinh da dang con trung trén liia hoang Oryza
rufipogon tai Vwon Quoc gia Tram Chim

Két qua diéu tra bang phuong phdp hiit mau
D - vac c6 tong s6 34.492 c4 thé con tring, thudc
16 bo (order) va 178 ho (family) va 223 loai
(species) thu thap dugc tai cac diém diéu tra trén
ruong lda hoang. S6 c4 thé thudc Hemiptera va
Araneae chiém ty 18 cao nhét trong tdng sé con
tring thu thap (Hemiptera chiém 22% va Araneac
chiém 21%). Phan 16n céc loai trong hai bo con
tring ndy trén lda hoang déu thudéc nhém an moi
(predator) va ky sinh (parasite). Dya trén tdng sd
cé thé con trung phan bd trong ting ho, két qua
tinh toan chi s& da dang sinh hoc Simpson’s
Diversity Index (D) va chi s6 cin bing
Equitability (Ep) cho thdy quan thé con trung trén
laa hoang ¢6 chi s6 da dang cao hon rat nhidu so
v6i lda trdng va mic do phan bd cd thé cua timg
ho trong quan thé cbn tring trén lia hoang cé
tinh can bang cao hon (Ep = 0,2307), trong tinh
on dinh khi quan thé con trung trén 1da trdng thip
(Ep=0,0740) (bang 1).

Ket qué diéu tra cho thay, thanh phan loa1 va
mat sé caa con tring thudc bd Lepidoptera rat da
dang va phong phd. C6 it nhit 37 loai thudc 14
ho cua bd Lepidoptera dugc xdc dinh trén trén
lda hoang, trong d6 c¢6 nhing loai 1a déi tuong
con tring giy hai trén cy lda nhu siu cudn 14
Cnaphalocrocis medinalis (Guenee) thuong
xuyén xuat hién va chiém ty 16 rat cao (54.4%).
Ngoai ra cdc loai khdc ciing thuong xuyén xuit
hién nhung v6i mat sé thip hon nhu Nola
taeniata (Snellen) (14,9%), Scirpophaga nivella
(Fabricius) (6,6%).

Bang 1. So sdnh chi sé da dang ciia cén trimg trén lia hoang va lia trong

O. rufipogon O. sativa
S cathé P S6 ca thé P?
Téng sé 7037 0,0985 5666 0,3972
Chi s6 da dang Simpson's D = 10,151 2,517
Chi sé can bang Equitability (Ep) = 0,2307 0,0740

2. Panh gia kha ning min cam mot s6 loai
canh vay déi véi doc té Bt (CrylAc)

Déi v6i sau cudn 14 C. medinalis, két qua
bang 2 cho thiy & nong d6 2 ml/100 ml va 0.4
ml/100 ml dung dich MVP chira doc t6 CrylAc ¢6

thé gdy ra ty 18 chét 100% va khac biét ¢6 ¥ nghia
so voi cac nghiém thirc khiac ¢ giai doan 5 ngay
sau khi xir Iy; O cdc nong do Bt thap hon c6 ty 1&
sau song tir 40 - 68% va tuong duong so v6i dbi
chimg khong xtt 1y Bt. Trong khi d6 d6i véi sau
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non M. frugalis, it Iy Bt & cdc nong d6 tuong tu
(tr 0,64 pl cho dén 2 ml/100 ml) cho ty 1¢ song
thip & 3 ngay sau khi x ly; Hau hét siu khong
cdn sdng sét & hai nghiém thirc ¢6 ndng do Bt cao
(0,04 va 2 ml/100 ml) & giai doan 4 ngay sau khi
xt 1y (bang 3). Piéu nay cho thay c6 sy bién dong
vé mirc 46 man cam cua doc td CrylAc dbi véi
tung loai sdu Lepidoptera khac nhau.

Loai lta hoang O. rufipogon phan bé trén dia
ban ca nuée nhung nhidu nhét ¢ viing Dong Thép
Mudi, doc theo kénh rach cua cic tinh thudc
viing Pdng bang séng Ctru Long (Watanabe et
al., 2000; Lu, Snow, 2005; Cohen et al., 2008) va
ching ciing thudng xuyén dugc tim thdy & gin
céc viing trong lda. Kha nang tai té hop gitra lda
hoang O. rufipogon va lia trong O. sativa di
dugc ghi nhan qua nhidu cong trinh nghién ctu
(Lu et al, 2003; Chen et al., 2004; Song et al.,
2004a; 2004b; Wang et al., 2006). Hon nira, loai
Lepidoptera 1a dbi twong bi tiéu diét boi doc td
Bt, do vdy néu gen Br xAm nh4p vio quan thé lia
hoang va gia tdng tinh thich nghi, thi nhiing
giong lia chuyén gen Br ¢ thé de doa dén tinh da
dang ciia con tring trong quan thé lia hoang, dic
biét 1a loai Lepidoptera.

Cho dén nay, chua c6 mot cong trinh
nghién ctru ndo c¢6 lién quan dén tinh da dang
sinh hoc cta cOn tring hién dién trén hé sinh
thdi lda hoang O. rufipogon, dac biét 1a loai

Lepidoptera (Barrion, Litsinger, 1994). Mac du
cdc cong trinh nghién ctu trude ddy cho thiy
loai Lepidoptera trén lia trong rat da dang. Tuy
nhién mang ludi dinh dudng cua hé ciy hoang
dai c6 thé phic tap hon, do tinh da dang sinh
hoc cua con trung trén cay hoang dai thuong cao
hon trén hé théng cay trong (Teetes, Randolph,
1969; Chen, Welter, 2002). Diéu ndy ciing phi
hop véi két qua nghién ciru tinh da dang cua con
trung trén lda hoang trong hai nam 2007 va
2008 tai Vuon Qudc gia Tram Chim, Ddng
Thip ciia dé tai. Theo Barrion va Litsinger
(1994) va Letourneau va dong tac gia (2003), cé
it nhat 250 loai Lepidoptera thudc 20 ho dugc
tim thdy trén lda trong O. sativa. Nhiing 1oai
Lepidoptera niy déng mét vai trd rat quan trong
lam nguon cung cép thirc dn cho quéan thé thién
dich trong rugng lda, thugc 3 nhém cdn trung:
parasitoids (= 107 loai), parasites (= 5 loai) va
predators (= 184 loai). Trong dé loai sau cudn 14
C. medinalis cung cap 70% nguon thirc in cho
loai thién dich bat moi (Kamal, 1981). Két qua
nghién ciru gin day cho thdy, cic loai thién dich
an siu non loai Lepidoptera di bi nhiém Bt c6 ty
1€ chét cao, cham phat trién va tudi tho ngén hon
so v6i ddi ching (Romeis er al., 2006). Hon nita
do kha ning anh hwéng ciia doc td, thién dich
cta loai Lepidoptera ¢6 thé con bi anh huéng
dén kha ning sin mdi caa ching.

Bang 2. Anh hiromg ciia dc 16 Bt (CrylAc) dén lodai sau non Cnaphalocrocis medinalis

Ty lé sau sdng (%)
STT Nghiém thorc
1 NSXL 2 NSXL 3 NSXL 4 NSXL 5 NSXL
1 Bt 2/100 ml 84 16,0 ¢c 40c 4,0¢c 0,0c
2 Bt 0,4/100 ml 100 48,0 b 20,0c 12,0c 0,0c
3 Bt 0,08/100 ml 84 72,0 a 48,0 b 440b 40,0 ab
4 Bt 0,016/100 ml 100 80,0a 80,0a 76,0 a 64,0 ab
5 Bt 0,0032/100 ml 88 84,0a 84,0 a 72,0 ab 64,0 ab
6 Bt 0,00064/100 ml 96 88,0a 76,0a 68,0 ab 68,0 a
7 Déi chirng 84 84,0 a 84,0 a 76,0 a 68,0 a
F 7 ns o o P ot
CV% 13,3 25,4 31,8 40,8 42,6

Ghi chii: NSXL: Ngay sau xur ly.
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Bang 3. Anh huomg cua doc 16 Bt (CrylAc) dén loai sau non Mocis frugalis

Ty lé sau sdng (%)
STT Nghiém thirc
1 NSXL 2 NSXL 3 NSXL 4 NSXL
1 Bt 2/100 ml 60,0 b 12,0b 40b 0,0c
2 Bt 0,4/100 ml 52,0b 16,0 b 12,0b 0,0c
3 Bt 0,08/100 ml 7,0 ab 40,0 ab 16,0b 0,0c
4 Bt 0,016/100 ml 96,0 a 68,0 a 28,0b 8,0c
5 Bt 0,0032/100 ml 96,0 a 52,0 ab 240b 50c
6 Bt 0,00064/100 mi 88,0 a 64,0 a 36,0 ab 16,0 bc
7 Déi chirng 96,0 a 80,0 a 72,0a 36,0b
F 1 - . . -
CV% 22,4 57,1 84,3 107,7

Ghi chii: NSXL: Ngay sau xt 1¥.

Ciing nhu trén lda trong, lodi sau cudn 14
Cnaphalocrocis medinalis trén lda hoang rat
phong phi (chiém 54,4% trong tong sO loai
Lepidoptera), do vay viéc gen Br cé tac dung tiéu
diét hau hét loai con triing nay. s& lam anh huong
dén cau trdc va tinh on dinh cua mang ludi dinh
dudng cua con trung trén hé¢ sinh thai lia hoang.
Hau qua 1a nhém thién dich an moi (predators) va
nhém ky sinh (parasitoids) 1a nhiing loai bi anh
hudng nhiu nhat. Két qua nay ciing di duoc
ching minh qua nhiéu cong tinh nghién ciu
trudc day (Vojtech er al, 2005; Romeis et al.,
2006; Obrist et al., 2006).

IV.KET LUAN

Két qua nghién ciru cho thdy, loai ¢on tring
hién dién trén h¢ sinh thdi Ita hoang Oryza
rufipogon rat da dang va phong ph. Trdi véi tinh
da dang va phong phu vé thanh phan cua con
trung trén hé sinh thai Ida hoang, c6 su suy giam
ddng k& v& thanh phan va s lugng cua céc lodi
con tring trén rudng lda tréng do hiu qua cua
vi€c tham canh tang vy, st dung nhiéu loai hoa
chit bao vé thuc vat trong canh tic lda, dan dén
viéc mét cin bang sinh thdi va gdy bdc phdt nhiéu
loai dich hai trdim trong trén cay lua. Hau hét
nhiing loai thudc bd Lepidoptera dem thu nghiém
déu rat man cam véi doc tb CrylAc, day 1a loai
doc té thuong duge st dung cho ciy lda chuyén
gen Bt. Viéc gen Br trong ciy lda chuyén gen Bt
c6 kha nang di chuyén vao quan thé lda hoang
qua qud trinh lai xa tu nhién, c6 thé lam anh
huong dén cau triic quan thé va mang ludi dinh

dudng cta codn trung trén lda hoang, dac bigt la
loai thuoc bo Lepidoptera 13 ddi twong tidu diét
boi doc t6 Bt trong ciy lda chuyén gen Br, nhung
ching cling déng mdét vai trO quan trong trong
mang ludi dinh dudng cua h¢ sinh thai lda hoang
cling nhu lda trong. Do vdy bén canh nhiing
nghién ciru ¢6 tinh du dodn vé tiém nang anh
hudng viéc troi gen dén da dang sinh hoc cua hé
con tring trén lda hoang, cin c6 nhiing nghién
ctru xa hon nhu xdc dinh nhimng thay déi vé dp
lue cta sAu hai trong didu kién troi gen c6 thé
1am anh hudng thé nao dén mdi trudng va hé sinh
thdi canh tic lda. Trén co s& d6, viée dua ra quyét
dinh phéng thich nhiing gidng lia chuyén gen s&
duoc cin nhic mot cach cin than gitta loi ich va
riii ro ¢6 thé xay ra.

Loi cam on: Dy dn nay thugc chuong trinh
Programs for Biosafety Systems - Biodiversity

and Biotechnology Interface Program dwoc tai
tro boi USAID.
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