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- Trén dit 2 mau 1 hia: (Pau dia + Lia
mua sém + Hanh t6i), loi nhuén dat 53,3 trigu
dong/ha/ndm; (Ca chua + Lua mua sém + Ot
cay lai), lgi nhuén dat 40,8 triu dong/ha/nam
(Dua chudt + Laa mua sém + Bép cai), loi
nhuan dat 38,8 triéu dong/ha/nam; (Rau cai +
Laa mua sém + Khoai tiy), 1gi nhuan dat 22,8
triéu dong/ha/nam.

- Trén dat 2 lua 1 mau: (Lua xuan +
Lua mua sém + Biép cai), loi nhuan dat 19,8
triéu dong/ha/nam (Lua xuan + Lua mua
som + Ot cay lai), loi nhuan dat 28,2 triéu
dong/ha/nam; (Laa xuan + Lua mua som +
Ca chua), lgi nhuan dat 21,8 triéu
dong/ha/nam; (Lta xuan + Lua mﬁa som +
Su hao), l¢gi nhuén dat 20,8 triéu
dong/ha/mam.

2. bé nghij

1. Céan c6 nhitng nghién cttu su hon vé
co s¢ khoa hoc dé chuyen dbi co cau cay
trong theo hudng san xuat hang héa ¢ dia
ban thanh phd Thanh Hoa, tinh Thanh Hoéa.

2. Tiép tuc nghién ctu, danh gia céac
cong thic luan canh da dé xuat.

3. Tung budc m¢& rong cac md hinh
chuyén ddi cho hiéu qua kinh té cao trén dia
ban thanh phd Thanh Hoa, tinh Thanh Hoéa.
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ANH HU’O’NG THUOC BAO VE THUC VAT
CHU'A HOAT CHAT DIAZINON LEN SINH LY VA SINH TRUONG
CA RO DONG (ANABAS TESTUDINEUS)

Nguyé&n Van Toan

SUMMARY

Effects of insecticide Diazinon on physiology and growth
of Climbing perch (Anabas testudineus

Effects of insecticide Diazinon on physiology and growth performances of Climbing perch (Anabas
testudineus) were done in laboratory condition. Result shown that at diazinon concentration of 66
and 132ug/l, Surfacing frequency (SF) increased from 1.6 - 2.2 times to control and tended to slow
down to control in diazinon = 655ug/l. Specific growth rate (SGR) depressed from 25 to 19% of
control at diazinon 655 and 1.638ug/l, respectively. Feed conversion ratio (FCR) tended to increase
in diazinon treatments; at concentration of 655 and 1.638ug/l, FCR increase 21% and 33% to
control respectively. The study shown that diazinon could cause negative effects for the Perch at
field concentration. Carefully using diazinon is necessary.

Keywords: Diazinon, Anabas testudineus, growth, surfacing.
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I. DAT VAN DE

Cé 16 dong (Anabas testudineus) la loai
h6 hap khi troi bat budc v6i nhu ciu oxy
khoang 70% tir khong khi va 30% tur moi
truong nude (Reddy va Natarajan, 1971) va
sinh song & nhiéu loai hinh thiy vuc khac
nhau nhu ao, hd, kénh, rach, rudng la. Vi
vy, loai ca ndy co6 nguy co tiép xuc véi
thubc bao vé thuc vat (BVTV), dat biét khi
chung sinh séng trén dong rudng.

Hién nay Diazinon ton tai trong 39 tén
thuong mai va dugc phéi tron theo nhiéu ty
1¢ (www.ppd.gov.vn). Khi phun thudc cho
cay trong c6 trén 50% luong thubc roi
xudng dat, nudc va nong do Diazinon trong
nudc trén rudng sau mot gio phun dao dong
tr 8 - 711 ng/l (Ngod T4 Linh, 2008). Do d6
moi trudng dat, nude co thé bi nhidm ban
thubc BVTV va cac sinh vét song trong moi
truong nay c6 nguy co bi anh huong rat 16n,
nhat 1a cac loai ca dong.

Khi song trong mdi trudng nudce co ton
tai doc chat, mot s6 loai ca ¢ co quan ho
hap khi troi c6 thé chuyén hudng ldy oxy
trong khong khi khong chita doc chat hoic
tang cuong trao dbi nudc qua mang, ting
luong oxy cho nhu cau co thé (Natarajan,
1981; Cong et al., 2008). Day la nguyén
nhan c6 thé 1am tang hay giam doc tinh cua
hoa chat 1én cac loai ca nay. Nhiéu nghién
ctru cho thdy c¢6 sy anh huong ciia doc chat
& liéu dudi ngudng gy chét 1én tdc do ting
truong twong doi va hiéu sudt chuyén héa
thirc an ¢ ca. Piéu nay lam giam san luong
thu hoach, tang chi phi san xuit va anh
huéng dén doi sdng ngudi nubi.

Dé tai dugc thyc hién nhim muc dich
danh gia thay d6i hanh vi dop khi troi va
sinh truong khi tiép xuc Diazinon ¢ liéu
lugng dudi ngudng gy chét cia ca rd
dong. Tur d6 cho thiy tic hai cia thudc
BVTV dén cac loai ca dong va gitip ngudi
dan y thirc dugc tac hai cua lam dung thude
BVTV.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién cru

Thubc Diazan 60EC, chira 60% hoat
chat Diazinon [6-methyl-2-(1-
methylethyl)-4- pyrimidinyl] ester va 40%
chit phy gia do Cong ty BVTV An Giang
san xuit dugc su dung dé xem xét anh
hudng cta hoa chat 1én ca ro dong trong
nghién ctu nay.

Ca c¢o trong lugng tir 5,0 - 5,3 gram
duoc thuan dudng tai nha thi nghiém Khoa
Mbi truong va Tai nguyén Thién nhién, Dai
hoc Can Tho. Héng ngady cho cé an bang
thirc an vién 2 lan (3 - 5% trong lugng cé)
va thay nudce 1 1an. C4 nudi trong bé co suc
khi nhim bao dam ham luong oxy hoa tan
cao (ludn >5 mg/l). Ca khoe manh va dong
cd dugc chon cho cac nghién ctu.

Nghién ctru dugc trién khai tir thang
5/2009 - 02/2010 tai Khoa Méi truong va
Tai nguyén Thién nhién, Pai hoc Can Tho.

2. Phwong phap nghién ciru

Bén mirc néng dé Diazinon (66, 132,
655 va 1.638 pg/l) tuong ung voi 1%, 2%,
10% va 25% LC50-96 gid ci 1o dong
(Rahman ez al., 2002) pha tir Diazan 60EC
va d6i chung duorc bd tri dé xem xét anh
hudng cta Diazinon dén hoat dong dép khi
trdi, sinh truong ciia ca 6 dong.

Thi nghiém 1: Tac dong cua Diazinon
lén hanh vi dép khi troi cia ca 6 dong
dugc b tri khdi hoan toan ngiu nhién voi
10 lan lap lai cho mdi muc néng do theo
phuong phéap ctia Nguyén Vin Toan, 2009.

Thi nghiém 2: Tac dong ctua Diazinon
lén toc do tang truong twong dbi (SGR), hé
s6 chuyén hoa thic an (FCR) duoc bd tri
hoan toan ngau nhién véi 3 lan 1ap lai theo
phuong phap Nguyén Vin Toan, 2009.

* Tinh toan két qua va xt ly so li¢u
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Cong thirc tinh tan suat dép khi (SF)
dugc thuc hién theo Cong et al., 2008; Tbe
d6 tang truong twong ddi, hé sé chuyén hoa
thirc an thuc hién theo Zhou ef al., 2008.

S6 lidu duge tinh gia tri trung binh va
so sanh su khac biét gitta cac nghiém thirc
bang phan mém SPSS version 13.0. S liéu
duoc kiém tra dang phan phdi va dong nhat
phuong sai trude khi phan tich phuong sai
(one-way ANOVA). Sai khéac cho 1a c6 y
nghia thong ké khi p<0,05.

I1I. KET QUA VA THAO LUAN

1. Anh hwéng Diazinon dén hoat dong
dép khi troi

Thi nghiém dop khi troi duoc b tri
theo khéi hoan toan ngau nhién & nhiét do
27,1£0,06°C, oxy hoa tan (DO) 7,02+0,04
mg/l. Hoat dong dop khi cua ca c6 co quan
ho hép khi troi phu thudc vao ham luong
oxy c6 trong mdi trudng nudc nén sy On
dinh nhiét do va DO trong thi nghiém nay
1a rat can thiét.

Két qua cho thiy ca ting sd lan ddp khi
troi khi tiép xac voi Diazinon. Tan suét dop
khi troi cta ca khi tiép xac Diazinon & nong
d6 66, 132 pg/l tang tir 1,6 dén 2,2 1an so
vdi dbi ching (p<0,05). ‘Tuy nhién, khi
nong do Diazinon tang dén 655 pg/l hay
1.638 ug/l, tan suit d6p khi bat dau giam.

Bang 1. Tan suit dop khi cua cé ré dong
khi tiép xtic Diazinon
(Théng 5/2009 - 02/2010
tai Pai hoc Can Tho)

Diazinon (ug/1) Tan Slzla;nC;;l;)thl troi
bC 12,20+1,312
66 20,07+2,22b¢
132 26,27+2,75°
655 18,732,492
1.638 16,07+2,66%
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S6 ligu trinh bay TB+SE (*, n=10). Céc nghiém thitc
theo sau it nhat cung mot chit cai thi sai khac khong
c6 y nghia thong ké (p>0,05, Duncan test).

Ca 16 ddng 1a loai ca ho hap khi troi bét
budc, nhu cau oxy tir khi troi khoang 70%
(Reddy va Natarajan, 1971). Hoat dong dép
khi troi cua ca s& thay ddi (ting hodc giam
su dop khi troi) khi ca bi stress tor moi
truong xung quanh (Ponniah, 1978) va nhat
1a sy anh hudng bai doc chat thuée BVTV.

Su gia tang dép khi cua ca rd c6 thé do
ca nhan ra doc chat Diazinon trong nude
ma né tranh hoac do mang c4 da bi ton
thuong nén phai ting cuong st dung co
quan ho hap khi troi dé duy tri di oxy cho
nhu cau co thé. Natarajan, 1981 nhan thay
cO su tang cac hoat dong dép khi troi va
giam lay oxy tir moi tru0’ng nudc cua ca loc
Channa striata khi tiép xtc vdi Metasystox
o nong do gay chét (5 mg/l) trong thoi g1an
48 gi0 do mang ca da bi ton thuong. Su gia
tang dop khi troi cua cd ré ¢ 2 mire nong do
66, 132 pg/l 1a rat thap so véi nguong gay
chet (1 - 2% LCS0 - 96 gid) va thoi gian
tlep xuc cling rat ngan (3 gio) so voi nghién
clru cua Natarajan, 1981. Do do, sy gia téng
hoat dong dép khi trdi & 2 mic nong do nay
nhiéu kha ning khong phai do mang bi ton
thuong ma do ca chu dong tang liy khi troi
dé han ché anh huong cia doc chat
Diazinon trong mdi truong nude. Cong er
al., 2008 nhan thay loai ca loc Channa
striata ting cudng dép khi troi & ndng do
Diazinon 8 pg/l (1% LC50 - 96 gio).
Nghién ctru tac dong ctuia Carbaryl 1&€n dép
khi troi & c& Macropodus cupanus
(Arunachalam va Palanichamy, 1982), cua
Lindan 1&n ca 16 dong Anabas testudineus
(Bakthavathsalam va Reddy, 1983) déu cho
két qua tuong tu.

O 2 muc nong d6 Diazinon cao (655
ng/l va 1.638 ug/l), tan sut dép khi troi du
c6 tang nhung khac biét khong c6 y nghia
thong ké so voi ddi chiung (p>0,05, Bang
1); tuy nhién ca c6 nhitng hanh vi khac
thuong so véi ddi chung nhu thu dong o
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day bé trong thoi gian dai. Cong et al., 2008
nhéan thiy & nong d Diazinon 79 ug/l (10%
LC50- 96 gi0) ca 16c Chana striatus giam
hoat dong d6p khi troi so v6i nong do 8
g/l nhung van cao hon d6i ching; & nong
dd nay ca tré nén thu dong, nam & day bé
thoi gian dai. Theo Cong ef al., 2008 su thu
dong nay c6 thé giup ca giam tiéu thy ning
lwong dé sir dung cho viéc ting cudng dao
thai doc chat ra khoi co thé. Két qua nghién
ctru nay cting phu hop voi nghién clru cua
Dutta et al., 1994 vé thay d6i hanh vi cia ca
16 dong Anabas testudineus khi phoi nhiém
v6i thuéec BVTV Malathion.

Gia tang hoat dong dop khi troi khi ca
tiép xuc voi Diazinon & 2 mirc néng do 66
va 132 pg/l c6 thé giup cho ca tranh né
thudc trr sdu tr méi trudng nude. Tuy
nhién, boi 161 1én mat nude thuong xuyén
c6 thé gap. mdi de doa khac cho sy sbng
nhu c6 nhiéu kha ning bi cc loai chim in
ca phat hi¢én va tiéu diét. Ngoai ra, khi gia
tang dop khi, ca s€ st dung nidng lugng
nhiéu hon thay vi tich Iiiy cho 16 1én.

2. Sinh trwéng & ca

Anh huéng cia Diazinon 1én sinh
truéng ¢ ca duge danh gia thong qua cac
chi tiéu nhu tdc do tang truong twong doi va
hé sb chuyén hoa thirc an.

2.1. Téc dé ting trwéng twong doi

Téc @6 ting trudong twong dbi (SGR)
cia ci rd giai doan 1-32 ngdy cua dbi
chirng, Diazinon 66 g/l hay 132 ug/l khac
biét khong c6 ¥ nghia théng ké (p>0,05); va
chi thuc su khac biét & 2 muc néng do
Diazinon 655 pg/l va 1.638 pg/l. O hai
nong do nay, SGR di bi tc ché tir 28,4%
dén 32,63% sau 1 thang thi nghiém.

Sau khi cho c4 tiép xuc thude 1an 2, tbe
dd tang truong cia ca ¢ cac nghiém thuc
cling c6 két qua twong ty giai doan 1 - 32
ngdy. Va Diazinon & hai nong d6 cao nhét
da e ché SGR tir 24,6% dén 28,6% sau
hon 2 thang thi nghiém (hinh 1).

25
. DC
20 - a i B 66 (ug/L)
a SN 132 (uglL)
ax 655 (ug/L)
. : 1 1638 (ug/L)
g 1.5 - i X
c a a @
3 T AN
& 10 - NI
D 7 T
0.5 -
0.0 N ZAN

1-32 ngay

1-67 ngay
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Hinh 1: Téc d¢ tang trucng twong doi (TBESE, n=75) sau ting dot tiép xiic Diazinon.
Trong cung giai doan thi nghiém, nghiém thirc co theo sau it nhat cung mot chit cdi thi sai
khac khong co y nghia thong ké (p>0,05, Duncan test).

Khi tiép xuc v6i Diazinon & cac ndng
d6 dudi ngudng gy chét thi ting trudng
ctia ca bi tc ché, néng do thube cang cao
thi ting trong cang giam. Theo Jobling,
1993 ting trudng & ca 1a su gia ting vé
nang luong du trit trong co thé, két qua cia
su khac biét gilra nang lugng thic an tiéu
thu va nang lugng cho qua trinh trao doi
chat. Tang truong ciia ca giam khi tiép xuc
thudc BVTV ¢6 thé 1a do ca giam tiéu thu
thirc &n hodc ting cuong trao ddi chit, ting
cuong cac hoat dong giai doc (Yaji va Auta,
2007). Trong nghién ctru nay lugng thirc an
ca o6 dong tiéu thu khac biét khong co ¥
nghia thong ké giita dbi chimg va cac ndng
d6 Diazinon nén ting trudng clia ca giam
c6 thé do ca gia ting cac hoat dong song,
tang cuong trao doi chat dé dao thai doc
chét ra khéi co thé.

O cac nghiém thic Diazinon ca ting
hoat dong ddp khi troi (bang 1). Tat ca cac
hoat dong cua sinh vat déu can nang luong.
Ca dop khi troi thuong xuyén hon s€ phai
sir dung niang luong nhiéu hon thay vi tich
lily cho 16n 1én. Day la nguyén nhan lam
giam tang trong ca Macropodus cupanus
trong thoi gian 26 ngay tiép xuc véi
Carbaryl. Mat khac, cac hoat dong giai doc
nhu chuyén hoéa P=S sang P=0 1di dao thai
ra ngodi qua bai tiét ciing tiéu tén ning
luong. Arunachalam va Palanichamy, 1982
nhan thiy ca Macropodus cupanus tiép xuc
Carbaryl ¢ néng d6 2,5 mg/l thi hoat dong
d6p khi troi ting 71%, hoat dong trao ddi
chat ting 11,6% nhung ting truéng giam
71% so voi d6i ching. O ndng do 0,35
mg/l, Diazinon lam giam 50% va 33% SGR
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ca 16c (Channa striata) so v6i d6i ching
sau 40 ngay va 60 ngay thi nghiém
(Nguyén Vin Cong va cong su, 2006).

2.2. Hé sé6 chuyén héa thirc dn

Tac dong cia Diazinon 1én hé s
chuyén hoa thirc an trai nguoc so véi SGR.
Hé s6 chuyén hoa thirc an giai doan 1 - 32
ngdy O ddi ching 1a 2,64+0,02; & cac
nghiém thtc Diazinon, FCR c6 khuynh
huéng gia ting. Tuy nhién sy ting dén mirc
khac biét ¢6 ¥ nghia théng ké (p<0,05) so
v6i d6i ching chi xay ra & nghiém thirc
Diazinon 655 pg/l, gidm khoang 57,6% so
db6i ching.

Trong sudt qué trinh thi nghiém, FCR &
d6i chimg, nghiém thirc Diazinon 66 va 132
ng/l sai khac khong c6 ¥ nghia thong ké va
tang nong do Diazinon 1én 655 hay 1.638
ng/l thi FCR tang lan luot 1a 4,78+0,48 va
4,34+0,21 nhung chi c6 ¢ nghi¢m thuc 655
ng/l khic biét c6 y nghia théng ké so véi
dbi ching va muc d6 gia ting khoang
32,8% so voi doi chung.

Nang lugng tir thirc an dugc ca st dung
mot phan cho qua trinh trao ddi chat, mot
phan thai qua phéan, nudc tiéu va phan con
lai dugc tich lily cho ting trudng, sinh san
(Smith, 1989). Két qua FCR ting va SGR
giam & cac nghiém thirc Diazinon c6 thé do
ca da sir dung niang lugng nhiéu khi tiép
xuc voi Diazinon. Khi tiép xtic Diazinon, ca
10 gia tang hoat dong dop khi troi (bang 1)
va sy gia tang cac hoat dong nay lam gia
tang su dung nadng luong thay vi tich iy
cho tang truong. Auta va Ogueji, 2006 nhan
thdy khi ting cic ndéng do Dimethoate thi
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SGR cua ca r6 phi (Orechromis niloticus)
sau 8 tuan thi nghiém giam manh (49% -
76%) so voi di ching nhung FCR gia ting
(16% - 27%). Nghién ctru cua Yaji va Auta,

2007 vé anh hudong Monocrotophos 1én
tang truong ca tré phi (Clarias gariepinus)
ciing cho két qua twong tu.

6
BN DC b
; B2 66 (uglL) b
N 132 (ug/L) ab
7772 655 (uglL) T
1 1638 (ug/L)
4 - a a
b a
a L
] K3
o, |
O a_ @
s B T
-~ K]
B o5,
2 b 588
&
i
5
-~ K
.
o208 KXY
1 4 oo K
o~ K
-~ K
o (]
B (]
B oo
(S o
2o oo
(%% o %%
0 £ K
T T
1-32 ngay 1-67 ngay

Hinh 2: Hé s6 chuyén héa thire an (TB+SE, n=3) sau timg dot tiép xiic Diazinon.
Trong cung giai doan thi nghiém, nghiém thire ¢6 it nhat cung mot chir cdi thi sai khac
khong co y nghia thong ké (p>0,05, Man whiteney test).

Khi phun Diazan 60EC theo liéu
khuyén cao cho rudng lta cé do sau tir
0,1 - 0,5 m thi ndng d6 Diazinon trong
nudc sau mot gio phun thube dao dong tir
0,008 - 0,711 mg/l (Ngb T6 Linh, 2008).
Thi nghiém ting truong diéu kién phong
thi nghiém duoc tién hanh & cac nong do
Diazinon 66, 132, 655 va 1.638 pg/l déu
nim trong nong do Diazinon trong moi
truong nudc ngay thoi diém méi phun
thudc va gan voi nong do trén rudng sau
mot gid0 phun nén sy suy giam tang
truong ctia ca khi tiép xuc Diazinon

trong diéu kién ngoai dong la rat co thé
x4y ra.

Thém vao d6, viéc canh tac lta o
DBSCL thuong tir 2 - 3 vu/nam nén ca rd
ddng séng trén rudng lta s& chiu tac dong
cua nhiéu lan phun xit thudc. Mt khac, ca
r6 dong nudi trong diéu kién phong thi
nghiém duoc cho an voi lugng tdi wu va
thanh phan dam 6n dinh (32% dam) trong
subt qua trinh nghién ctru nhung sy ting
truong cua ca khi tiép xuc voi Diazinon
van suy giam. Trong didu kién ngoai
dong, su ting truong cia ca khi tiép xuc
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v6i Diazinon c6 thé chiu nhiéu anh huéng
hon do c4 phai tiéu tén thém nhiéu ning
lugng cho qua trinh tim thic an va trén
tranh cac loai an thit khac. Diéu nay cho
thay rang trong thuc té& sy tic dong cua
Diazinon 1én ting trudng cua ca ro dong
khi ca séng trén déng rudng la rat co thé
xdy ra nhung can kiém chtng thém ngoai
thuc dia.

IV. KET LUAN VA DE NGHI
1. Két luan

Diazinon ¢ ndng d6 66 va 132 pg/l lam
ting tan suat dop khi troi cia ca ro6 dong
khoang 1,6 - 2,2 1an so véi dbi chimg va co
khuynh hudng giam khi ndng do6 ting dén
655 hay 1.638 pg/l.

O nong do thap (66, 132 pg/l),
Diazinon it anh huong dén SGR cua ca
nhung & ndng d6 cao (655, 1.638 pg/l) thi
SGR giam manh (29 - 33%) so v6i ddi
chung sau 32 ngay thi nghiém va giam 25 -
29% sau 67 ngay bo tri. Nguoc lai, hé sb
chuyén hoa thirc an c¢6 khuynh hudng gia
ting va ¢ néng do Diazinon 655 hay 1.638
pg/l thi FCR tang 33 - 58% trong 32 ngay
thi nghiém va tang 21 - 33% trong 67 ngay
bb tri so véi d6i chimg.

2. Dé nghi

Thudc BVTV chua hoat chat Diazinon
anh huong manh dén sinh 1y va sinh
truong ca ro dong nén ca tiép xuc lau dai
v6i thude c6 thé anh huong dén sb luong
ca thé trong quan thé, lam x4o tron cau
truc qu?m thé, anh huong dén céu trac hé
sinh thai trén dong rudng. Chinh vi thé can
phai thay thé cac loai thubc BVTV khac it
doc hon (vi du: thudc chira hoat chat
Acephate) dé han ché tac hai cua thudc
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BVTV dén ca r6 dong néi riéng va thuy
sinh vat noi chung.

Can nghién ctru thém vé anh hudng cia
Diazinon dén sinh 1y va sinh trudng ciia ca
16 dong trén dong rudng va anh huéng cua
Diazinon dén sinh san, su né cua trang,...
dé c6 thé danh gia mot cach toan dién hon
vé su tac dong cua thuéc BVTV chua hoat
chat Diazinon dén ca r6 dong.
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NGHIEN CUU BONG VAT KHONG XU'ONG SONG
TRONG HANG DONG TAI VUON QUOC GIA PHONG NHA - KE BANG,
TINH QUANG BINH

Pham Binh Sac, Chu Thj Thao,
Vi Quang Manh

SUMMARY

Research on cave invertebrate in the Phong Nha - Ke Bang national park,
Quang Binh province

Survey on the invertebrate in caves of Phong Nha Ke Bang National Park and the extension area
was carried in two times, the 1st time in August 2011, the 2" time in November 2011. The survey
were done in 16 caves of the core area (17 cave; 18 cave, Ba Da cave, Lo Do cave, Phong Nha
cave, Tuong cave, Cau Chay cave, Sot cave, E cave, dry E cave, Thien Duong cave, 11 cave, Son
Doong cave back gate, Tien Son cave, Toi cave, Nui Doi cave) and 5 caves in the extension area
(Ruc cave, Cha Ra cave, Da Voi cave, Mu Nganh cave, Mo O cave)

The survey result collected 730 individuals including 54 families of 7 classes, 21 orders in caves of
Phong Nha- Ke Bang National Park and the extension area.

The large and long caves with a complicated structure with many corners are more valuable in term
of biological diversity than the small caves with a simple structure.

The main differences in faunal assemblage shown by the current survey are the dramatic
differences in faunal diversity and abundance between areas used by tourists and the wild sections
of the same caves. Most of the invertebrates are found in the wild sections. In addition, all of the
species intended to be new taxon are found in the wild sections.

Keywords: Phong Nha Ke Bang, cave invertebrate, faunal assemblage.

hinh thai va mang tinh dic hitu cao. Do su

1. DAT VAN DE cach bi¢t voi moi truong bén ngoai, cung

Vuon qubc gia Phong Nha - Ké Bang
nam trén dia ban tinh Quang Binh, Bic
Trung by Viét Nam. Nam 2003, Phong
Nha - Ké Bang dugc UNESCO cong nhén
la di san thién nhién thé gidi. Dién tich
vung 18i ciia Vuon qudc gia rong khoang
860 km?, v6i trén 300 hang dong di duoc
ghi nhan. Howarth (1983) da chi ra rang
dong vat khong xwong song sdng trong
hang dong khong chi da dang vé s loai va
s6 luong ca thé ma con rat dic trung vé

véi su khac biét vé ché do anh sang cling
nhu 4m d¢, hinh thanh nhiing loai chuyén
biét thich nghi v6i diéu kién séng trong
hang dong. Chinh vi vay, rit nhiéu taxon
mdi da dugc ghi nhdn & cac hang dong
khip noi trén thé gioi.

Bén canh d6, nhiéu loai dong vat khong
xuong song dang bi de doa bdi cac tac dong
clia con ngudi, ¢c6 nguy co bién mat néu
khong dugc bao ton. Do nhu cau phat trién
kinh té ctia dia phuwong, nhidu hang dong da
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