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TOM TAT

Sy phat trién va vong doi cla sau keo da lang Spodoptera exigua (Hiibner) dwoc nghién ctru trén cac cay hanh
hoa, rau dén, cai ngot, dau xanh, cai bap, nghé. Thdi gian vong doi dai nhat (34,7 ngay) khi an 14 nghé va ngan nhat
(24,2 ngay) khi &n 1a rau dén. Cay thirc an khéng anh hwdng dén ty 1& sdng sét clia trieng va nhdng, nhwng anh
hwéng rat ré dén ty 1& sdng st clia sau non. Ty 1& séng sét clia sau non dat cao nhét (87,6%) khi an 14 rau dén va
dat thdp nhét (50,0%) khi &n 1a nghé. Ty & cai & pha trwdng thanh chi dat 36,1% khi sau non &n 14 nghé va la 46,7%
khi sadu non an |4 hanh hoa. Strc dé trirng clia trwdng thanh dat 174,3 va 453,8 trirng/cai twong tng khi sdu non an
l4 nghé, 1a rau d&n. An cling mét cay thire &n, khédi lwong nhong cai va stic dé trirng cla trwdng thanh cé twong
quan thuén v&i r = 0,883 - 0,965.

Twr khoéa: Cay thirc an, sdu keo da lang, spodoptera exigua.

Development of Spodoptera exigua (Hiibner) (Lepidoptera: Noctuidae)
on Different Feed Plants

ABSTRACT

The development and life cycle of the beet armyworm, Spodoptera exigua (Hubner), were determined in the
laboratoryusing six feed plants: welsh onion ( Allium fistulosum); amaranth (Amaranthus viridis) ; mustard greens
(Brassica integrifolia); mung bean (Vigna radiata); cabbage ( Brassica oleracea capitata); and turmeric (Curcuma
longa). The life cycle of S. exigua was shortest on amaranth (24.2 days) and longest on turmeric (34.7 days). Feed
plants did not significantly affect the percentage of egg hatching or pupal survival. However, larval survival differed
among feed plants, being highest on amaranth (87.6%) and lowest on turmeric (50.0%). The highest percentage of
female progeny was recorded from S. exigua reared on welsh onion (46.7%) and the lowest for larvae reared on
turmeric (36.1%). The fecundity of S. exigua females ranged from 174.3 eggs on turmeric to 453.8 eggs on
amaranth. Within each feed plant, the increased pupal weight resulted in increased fecundity. It means that
the fecundity was significantly related to the female pupal weight of S. exigua reared on test feed plants
(r=0,883-0,965).

Keywords: Feedd plants, beet armyworm, Spodoptera exigua

ve,... (CABI, 2014; Farahani et al, 2012

1. DAT VAN DE

Sdu keo da lang Spodoptera exigua
(Hiibner) 1a loai con trung an thuc vat ¢6 tinh da
thuc, ching gay hai trén 90 loai cdy thudc 18 ho
thuc vat khac nhau. Sau keo da lang lam giam
dang ké vé ning suft cta nhiéu cay trong nhu
dua hau, lac, dau tuong, ca chua, hanh, dau co

Pearson, 1982). Tai Viét Nam, sdu keo da lang
da dugc ghi nhan gay hai trén hon 20 loai cay
trong khac nhau nhu cay béng, ca chua, ca rot,
dua hau, dau &n qua, rau ho hoa thap tu,...
(Pham Van Lam, 2013). Sau non S. exigua giy
hai trén ca 14, chdi, ngon va qua caa cay ky chu.
Ching c6 kha ning gay hai trén nhiéu cay ky
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cht khac nhau 12 mot trong nhiing yéu té chinh
gitip ching bung phat nhanh vé s6 lugng quan
thé trén déng rudng. Tuy nhién, quin thé S.
exigua bung phat khong thuong xuyén nhung
ching phat trién rat nhanh vi sdu non tuéi lén
rit khé phong trit bing cac thuée trit siu héa
hoc. Do d6, viéc xdy dung nhiing canh bao sém
1a cin thiét dé quan ly hiéu qua S. exigua trén
dong rudng. Bién phap phong tri sdu keo da
lang bang thudc héa hoc da c¢6 hiéu qua cao
nhung sau d6 ching lai phat trién nhanh tinh
khéang thudc (Cobb and Bass, 1975; Brewer et
al., 1990).

Dé phat trién cac bién phap phong trit tong
hop siu keo da lang c6 hiéu qua can nam dudc
céc thong tin vé dic diém sinh hoc cta S. exigua
trén cac ciy ky chu khac nhau. Coén trung an
thuc vat da thuc c6 phé cdy thic dn gbm nhiéu
loai thuc vat, nhung chi c6 mot s6 it loai thuc
vat 1a cay thic an ua thich cua chung. Nghién
ctiu anh hudéng cia thic &n dén dic diém sinh
hoc ctia con trung &n thuc vat da thuc sé giup
hiéu biét dugc cay thtc &n ua thich cta ching,
gép phan cung cap tai litu lam co s6 dé xuat
bién phap phong chéng hiéu qui. Da c6 nghién
ctiu vé anh hudng ctia cay thtc dn dén su phat
trién cua siu keo da lang S. exigua (Afify et al.,
1971; East et al., 1989) nhung nhiing dan liéu
vé anh hudng cta cay thiic &n khac nhau dén su
dinh dudng, ty 1& séng s6t va kha niang sinh san
cua sau keo da lang con it dugc dé cap, nhat1a 6
Viét Nam. Bai viét nay cung cap dan liéu vé anh
hudng cta siau loai cAy thtic an dén su phat
trién cta sdu keo da lang trong phong thi
nghiém & Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Thiic 4n nuéi sdu keo da lang la sau loai
cdy tréng phé bién tai ving chuyén canh hanh
hoa 6 Hung Yén: hanh hoa Allium fistulosum,
rau dén Amaranthus viridis, cai ngot Brassica
integrifolia, dau xanh Vigna radiata, cai bap
capitata va cdy nghé

Brassica oleracea

Curcuma longa.
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2.2. Phuong phap

Cac céy thiic 4n nudi sdu keo da lang dudgc
tréong trong chau nhya (dudng kinh 20cm, cao
30cm), mbi chau tréng 1 cdy, dit trong nha luéi
chong con trung, khong st dung thuée tri sau
bénh va phin bén héa hoc. Cay thic an dude
trong lién tuc thanh nhiéu dgt, mdi dgt trong
20-30 chau, sao cho ludn ludn c6 cay thic an 6
giai doan sau tréng 30 ngay dé 14y la lam thitc
4n nudi sau thi nghiém.

Thi nghiém dudc thuc hién tai Vién nghién
cttu Rau qua (Gia Lam, Ha Nbi) trong diéu kién
nhiét d6 25,6 £ 1,2°C, @6 4m 65,4 + 5,3%, ch& d6
chiéu sang 12 gio sang: 12 gio toi.

Thu sau non tudi l6n ctiia sau keo da lang &
ngoai dong (véi s6 lugng cang nhiéu cang tot)
dua vé phong thi nghiém nuéi tap thé bing 14
cua sau loai cay thiic an néu trén trong cic hop
nudi sau (duong kinh 1lcm, cao 9cm) cho dén
khi héa nhong. Nhong dude thu va chuyén sang
cac hop nudi sdu khéc, giit ¢t d6 4m cho via héa.
Trudng thanh vii héa tit nhong duge ghép doi
(1 duc v6i 1 cai) cho giao phéi. Tha trudng thanh
da giao phoi vao 16ng nudi sdu cé san cac cay
thiic 4n thi nghiém cho ching dé trtng. 0 tring
méi dé (theo tiing loai cdy thiic an) duge chuyén
sang cac dia Petri nhua (nép c6 16 thong khi) dé
tao ngudn sau non thi nghiém.

Theo doi thoi gian phéat duc, ty 16 séng cua
sdu: Khi sau non viia ng ti tring, dung but long
chuyén vao dia Petri dé nudi ca thé dén khi hoa
nhong. Dia Petri nhua dé nubi sdu non c6 duong
kinh 12cm, day dia c6 dit gidy hut 4m, ndp dia
duge khoét mot 16 tron (duong kinh 5cm) va bit
lai biang vai thua cho théng khi. Trong dia Petri
c6 14 banh té cua loai cdy thtic &n ma trudng
thanh da dé tring. Lugng 14 thiic 4n dude cung
cap cho siu thi nghiém & mtc du thwa, hang
ngay thay thtic &n méi va theo doi sdu non 16t
x4c, su song s6t clia sdu non dén khi héa nhong.
Khi sdu non héa nhong, thu theo tung cong thic
cdy thic an va chuyén sang hop nudi sdu mdi
gitt da Am dé nhong vii héa. Thi nghiém dugc
l4p lai 30 sau non trén méi loai cay thiic an.

Stic dé tring, ty 1é tring nd va thoi gian
séng cia siu keo da lang: Trudng thanh duc va



trudng thanh cai vira vii héa duge ghép doi tha
vao 16ng nhua trong sudt hinh tru (duong kinh
25cm, cao 40cm, hai ddu bit bing vai thua).
Trong long nhuya c6 sén 14 caa loai cay thtc an
thi nghiém tuong Gng khi nuéi sdu non (cudng
14 ctia cay thiic an dude boc bang béng 4m dé git
cho 14 tuoi). Trudng thanh duge an thém bang
dung dich mat ong 10%, hai ngay thay thtc i4n
mot 1an. Hang ngay dém s6 lugng tring duge dé
ra va thay 14 méi cua céc cly thtic 4n tuong tng
cho dén khi trudng thanh cai chét. Tiép tuc theo
déi su phat duc cua tring cho dén khi triing nd.
Thi nghiém theo déi 10 cip trudng thanh trén
méi loai cay thtc an.

Xt Iy 56 liéu: Anh hudng ctia cay thtc an
dén thoi gian phat duc, s6 triing dugc dé ra, ty 1é
song so6t cac pha dude xt ly bang phan tich
phuong sai mét nhan té (one-way ANOVA) bang
phan mém IRRISTAT 5.0. S6 liéu phan tram
dudc chuyén déi qua arcsine trudc khi xt ly
ANOVA. Déi véi méi loai cay thtic &n, phan tich
héi quy tuyén tinh don dude st dung dé kiém
tra cac moé1 quan hé gitia khéi lugng nhong cai
va kha nang sinh san ctia sau keo da lang.

3. KET QUA VA THAO LUAN

3.1. Thoi gian cac pha va vong ddi ciia sau
keo da lang trén cay thic an khac nhau
Thoi gian phat trién cac pha, vong doi rat
khac nhau khi sdu non &n cac cay thtc an khac
nhau. Pha tring kéo dai 1,5 ngay khi sdu non
an la rau dén va 3,1 ngay khi sdu non an la
nghé. Théi gian sdu non trung binh tit 15,4 ngay
khi &n 14 rau dén dén 20,6 ngay khi dn 14 nghé.
Thoi gian nhéng kéo dai 5,4 va 8,7 ngay tuong
tng khi sdu non an 14 rau dén va an 14 cai bép,
nghé. Thoi gian tién dé tring kéo dai nhat (2,7
ngay) khi sdu non an 14 nghé va chi 1a 1,6 ngay
khi sdu non &n 14 rau dén. Nhu vay, thoi gian
phat trién cac pha ctaa sau keo da lang khi thiic
an 1a 14 nghé déu kéo dai nhat va chi tiéu nay
dat ngdn nhat khi sdu non n 14 rau dén. Do d6,
thoi gian vong ddi cta sdu keo da lang khi sau
non an 14 nghé kéo dai nhat (34,7 ngay) va ngan
nhat (24,2 ngay) khi thic 4n 1a 14 rau dén. Thoi
gian phat trién céc pha va vong ddi ciia sdu keo
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da lang trén cac cay thic an thi nghiém sai khac
nhau 6 mtc ¢6 y nghia théng ké (Bang 1). Thoi
gian phat trién pha sau non va vong ddi caa siu
keo da lang khi an 14 cai bép, rau dén trong
nghién ctiu nay kéo dai hon so véi két qua cia
Greenberg et al. (2001), nhung lai ngin hon r6
rang so vdi nghién ctu cua East et al. (1989).
Theo Greenberg et al. (2001), khi an 14 cai bép,
rau dén thoi gian vong doi tuong tng 1a 26,4 va
20,2 ngay. Trong khi d6, ciing &n 14 cai bip thoi
gian tit sdu non tudi 1 dén tién nhoéng trong thi
nghiém ctua East et al. (1989) da kéo dai t6i 39,3
ngay. Su khac biét nay la duong nhién vi khac
nhau vé diéu kién thi nghiém (nhiét d6, 4m do,
giéng cai bap,...).

Nudi sdu keo da lang bing 14 céc cdy cai
bép, bong, ho tiéu, rau dén, huéng ducng 6 nhiét
d6 26°C thu dugce thoi gian vong doi trung binh
la 20,2-26,6 ngay (Greenberg et al, 2001).
Tuong tu, nudi sdu keo da lang bang 1a cac cay
ngd, bong, cai ci, dau tuong, rau mudi ciing &
nhiét d6 26°C da thu duge thoi gian vong doi 1a
21,6-27,2 ngay (Farahani et al., 2011). 0 nhiét
do & 26-27°C, thoi gian phat trién caa sdu non
dat 14,9-25,6 ngay trén cdy hoa cic va la
13,7-18,5 ngay trén cdy can tady phu thudc vao
gidng hoa ctc, can tady (Meade and Hare, 1991;
Yoshida and Parrella 1992). O nhiét d6 & 25°C,
65% am do, thoi gian vong ddi ctia siu keo da
lang kéo dai 29,5-39,5 ngay trén cidy ngo lai va
la 28,8-32,0 ngay trén diu tuong tuy thudc vao
gidng ngd, gidng dau tuong (Farahani et al,
2012; Mardani-Talaei, 2012). Nhu vay, két qua
thi nghiém nay cling nhu két qua nghién ctu 6
nudc ngoai (néu trén) cho thdy khoéng chi loai
cdy trong, ma ca giéng cdy tréong déu cé anh
hudng rat 16n dén thoi gian phat trién cac pha
va vong doi caa sau keo da lang S. exigua.

3.2. Kha nang hoan thanh su phat trién cta
sdu keo da lang trén cac cay thic an
thi nghiém

Nudi bang céc cay thiic &n khéac nhau, ty 1é
nd tring, ty 1&é nhong vii héa trudng thanh ctua
sdu keo da lang cao, tuong tng la 89,1-91,9% va
60,0-92,1%. Su sai khac cta cac thong s6 nay
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trén cac cay thic &n thi nghiém déu & mic
khong c6 y nghia.

Nhu vay, khi sdu non an 14 cac cay thic an
thi nghiém khac nhau khong anh hudng dén ty
1é s6ng s6t 6 pha trting va nhong. Ngugc lai, ty
1é séng s6t cua sdu non lai sai khac nhau ¢ miic
¢6 y nghia khi ching &n 14 cac cay thtc an khac
nhau. Ty 1é séng s6t clia sau non dat cao nhat
(86,7%) khi an 14 rau dén va dat thap nhat
(50,0%) khi 4n 14 nghé (Bang 2). So véi két qua
cua Greenberg et al. (2001), ty 1& né triing cta

siu keo da lang tuong ty nhau, nhung ty 1& séng
ctia sdu non 6 nghién ctu nay khi &n 14 cai bap
lai va 14 rau dén lai hoi thap hon, va ty 1é nhong
vii héa trudéng thanh ciing thap hon. Theo
Greenberg et al. (2001), khi nudi sdu keo da
lang bang 5 loai cay thiic 4n (cai bap, bong, hd
tiéu, rau dén, huéng duong), ty 1é nd tring, ty 1é
nhong vii héa trudng thanh dat tuong tGng la
88,7-94,7% va 87,4-95,5%; ty 1& séng cua pha
sau non bién déng tit 67,1% trén cay cai bip dén
94,4% trén cay rau dén.

Bang 1. Thoi gian phat trién cac pha, vong ddi cua S. exigua trén cay thiic an khac nhau

Théi gian phat tridn cac pha (ngay)

Cay thirc Thoi gian vong doi
an Trirng Sau non Nhdng Tién dé tring (ngay)
Hanh hoa 3,0+£0,00a 18,5+ 0,16 ¢c 78+£013b 1,8+0,05b 31,3+0,32b
Rau dén 1,5+0,10¢c 15,4+ 0,12 f 54+011e 1,6+0,10b 242+041e
Cai ngot 1,8+0,09¢c 16,3+ 0,11 e 6,2+0,15d 1,8+0,07b 26,2+ 0,44d
Pau xanh 2,7+0,09b 17,3+0,13d 6,7+0,11c 1,9+0,07b 28,8+0,33¢c
Cai bép 24+009b 19,2+0,11b 87+0,11a 1,9+0,06 b 31,9+0,34b
Nghé 3,1+0,08a 20,6 +0,13 a 87+0,11a 2,7+033a 34,7+ 0,67 a

Ghi chi: Trong cung mét cit, cac gia tri c6 cung chii cai ding sau chi su sai khac khéng c6 y nghia théng ké 6 miic p < 0,05.

Bang 2. Ty 1& song s6t & cac pha trudc truéng thanh cta siu keo da lang S. exigua

Ty |& hoan thanh phat trién clia cac pha (%)

Cay thirc an
Trirng Sau non Nhdng
Hanh hoa 91,8+1,51a 80,0+5,77 a 86,8+ 8,31a
Rau dén 91,3+0,36 a 86,7 +3,33 a 92,1+3,95a
Cai ngot 89,8+ 1,84a 80,0+5,76 a 83,7+2,99a
Pau xanh 89,1+ 1,76 a 73,3+3,33b 82,1+8,99a
Cai bép 91,9+2,15a 60,0+ 10,0c 80,9+ 19,05a
Nghé 89,4+ 1,98 a 50,0+ 0,00d 60,0+ 11,55a

Ghi chi: Trong cung mét cit, cac gia tri c6 cung chii cai ding sau chi su sai khac khéng c6 y nghia théng ké 6 miic p < 0,05.

Bang 3. Kha nang sinh san cta trudng thanh S.exigua nuéi trén cay thic An khac nhau

Cay thirc an Ty Ié trwdng thanh cai (%) Strc dé trirng clia trwdng thanh (trieng/cai)
Hanh hoa 46,7+7,95a 399,8 +43,39 a
Rau dén 46,2+ 5,89 a 453,8 £41,40 a
Cai ngot 452+ 2,38 a 370,7+ 28,02 a
Dau xanh 38,7+282a 362,3 + 28,90 ab
Cai bap 40,1+ 13,30 a 313,3+9,96 b
Nghé 36,1+7,35a 174,3+9,39¢c

Ghi chi: Trong cung mét cit, cac gia tri c6 cung chii cai ding sau chi su sai khac khéng c6 y nghia théng ké 6 miic p < 0,05.
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3.3. Kha nang sinh san ctuia sau keo da lang
trén cac cay thic an thi nghiém

S4u non &n 14 cac ciy thitc dn khac nhau
trong thi nghiém nay phat trién thanh trudng
thanh vé6i ty 1é trudng thanh cai déu dat thap
hon 50%. Sau non #n 14 hanh hoa, rau dén phat
trién thanh trudng thanh cé ty 1& trudng thanh
cal cao nhat cting chi dat 46,2-46,7%. Khi sau
non #n 14 nghé, ty 1é trudng thanh cai dat thap
nhat 12 36,1%. Su khéc biét nay khéng c6 y
nghia khi so sanh thiic an 1a 14 cta cac cay thi
nghiém (Bang 3). Nhu vay, thiic &n ctia siu non
khéng anh hudng dén ty lé giéi tinh & pha
trudng thanh. Ty 1é trudng thanh cai phat trién
tll sAu non #n 14 cac cAy thidc an thi nghiém 6
nghién ctiu nay déu thap hon so véi két qua cia
Greenberg et al. (2001). Theo céic tac gia nay, ty
1é trudng thanh cai phat trién ti sdu non nudi
bing 5 loai cay thic &n (cai bip, bong, ho tiéu,
rau dén, huéng duong) bién dong tir 43,6% trén
cay cai bap dén 62,2% trén cay rau dén.

Trudng thanh cai phat trién tit sdu non an
14 cac cdy thitc an khéac nhau c6 stc dé tring
ciing khac nhau. Trudng thanh cai phat trién ti
siu non #n 14 rau dén, hanh hoa c6 stic dé tring
dat cao nhit, tuong tng la 453,8 va 399,8
tring/cai. Stic dé tring dat thap nhat (174,3
tring/cai) khi trudng thanh cai phat trién ti
sdu non an 14 nghé. Stc dé tring cua trudng
thanh cai phat trién ti siu non &n 14 rau dén,
hanh hoa, cai ngot khac biét  miic c6 y nghia so
v6i stic dé tring cua trudng thanh cai 6 trén cac
cay thiic an thi nghiém khéc con lai (Bang 3). o]
thi nghiém nay, stic dé tring ctia trudng thanh
cai phat trién tit sdu non #n 14 cai bip dat tucng
tu, nhung stc dé triing ctia trudng thanh cai
phat trién tit sdu non #n 14 rau dén lai thap hon
rat nhiéu so véi két qua thi nghiém cua
Greenberg et al. (2001). Trong thi nghiém cua
cac tac gia nay, khi sdu non &n 14 cai bap phat
trién thanh trudng thanh cai c6 stc dé tring
thap nhat 319,4 tring/cai va dat cao nhat téi
958,3 trting/cai khi sdu non &n 14 rau dén.

Khéi Iugng nhong cai anh hudng rd dén stc
dé triing 6 trudng thanh cai vé sau. Déi véi cung
mot loai cay thic #n, trudng thanh cai vii héa tu
nhong vé6i khéi lugng 16n hon thi ¢ stic dé tring
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cao hon, ttc 1a ¢6 tuong quan thuén. Tuong quan
thuan nay véi r = 0,88-0,96. Tuy nhién, cac duong
thing biéu dién phuong trinh héi quy nay véi cac
cay thtic an khac nhau c6 d6 déc khong déng nhat
phu thudc vao miic d6 bién dong ctia khéi lugng
nhong cai. Pudng thing biéu dién phuong trinh
héi quy trén cay rau dén va cai ngot c6 d6 doc gan
nhu nhau va déc hon so véi trén céc cay thic &n
thi nghiém khac con lai (Hinh 1). Két qua nghién
ciu nay tuong tu véi két qud nghién ctu clia
Greenberg et al (2001).

4. KET LUAN

Cay thiic an anh hudng kha rd dén su phat
trién caa sau keo da lang. Thoi gian vong doi
cua siu keo da lang dai nhat (34,7 ngay) khi an
la nghé va ngin nhat (24,2 ngay) khi an 14 rau
dén. Cay thtc an khoéng anh hudng dén ty lé
triing né va nhong vii héa, nhung anh hudng rat
rd dén ty 1é séng sét cia sdu non. Sau non séng
s6t dat ty 1é cao nhat (86,7%) khi an 14 rau dén
va dat thap nhat (50%) khi &n 14 nghé. Cay thuc
an khong anh hudng dén ty 1é trudng thanh cai
nhung anh hudng kha rd dén stic dé tring cua
trudng thanh cai. SAu non &n 14 nghé phat trién
thanh trudng thanh chi véi 36,1% 1a ca thé cai.
Chi tiéu nay dat cao nhit cling chi 1a 46,2-
46,7% khi sdu non an 14 hanh hoa va rau dén.
Stic dé triing cta truéng thanh dat tu 174,3
tring/cai (khi sadu non an l4 nghé) dén 453,8
triing/cai khi sdu non &n 14 rau dén. Trén cung
mot cay thic &n, khoi lugng nhéong cai va stc dé
tring ctia trudéng thanh cai cé tuong quan thuan
v6ir = 0,88- 0,96.

Két qua nghién ciu trén cho thay trong 6
loai cay thtc an thi nghiém, sau keo da lang ua
thich cdy rau dén hon cac cdy hanh hoa, cai
ngot, dau xanh, cai bip va nghé. C6 thé st dung
cdy rau dén lam cAy biy dé hap din sau keo da
lang hodc trong xen cdy nghé vao sinh quan cay
hanh hoa dé han ché& sau keo da lang.

LOI CAM ON
Dé hoan thanh bai bao, t6i da nhan dude su

huéng dan va gitdp d5 tan tinh ctia GS. TS. Pham
Van Lam, PGS. TS. H6 Thi Thu Giang. Téi xin



chan thanh cdm on Ban ldnh dao Vién Nghién
ciu Rau qua cung cac déng nghiép da tao moi
diéu kién dé téi thuc hién cac thi nghiém nghién
ctu. T6i xin tran trong cam on cac thay co gido
trong B6 mon Con tring, Khoa Noéng hoc, Hoc
vién Noéng nghiép Viét Nam, da tao moi diéu kién
cho t6i trong sudt qua trinh hoc tap, nghién ciu
cling nhu nhiing gép y cho téi trong suét qua
trinh thuc hién cac thi nghiém thuoc dé tai.
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