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Abstract: The giant mudskipper Periophthalmodon schlosseri (Pallas, 1770) is a commercial fish
and distributes in estuaries and coastline in Mekong Delta, but until now there is only a study on the
growth pattern and condition factor variation of this species in Vietnam. This study was conducted
in the coastline at Tran De, Soc Trang from January 2018 to December 2018 with 486 individuals
were analysed to provide data on gastrointestinal morphology, food and feeding habits of this
species. This species is a carnivorous fish due to RLG = 0.697 + 0.008 SE and feeds mainly on carbs
(Uca sp., 76.06%). Besides crabs, small fish (17.63%), shrimps (3.85%), detritus (1.85%) and
mollusca (0.61%) are also found in fish stomach. Moreover, we found that 4 individuals that eat
ants. The food composition of P. schlosseri does not vary with genders but by season. There is not
different in the fullness index (FI) between genders. The FI of the immature fish is higher than that
of the mature one and in the rainy season is higher than that in the dry season. The Clark index of
giant mudskipper does not be significantly different between genders and seasons. The results offer
scientific data on the nutritional characteristics of this species, which is the basis for research on
aquaculture and sustainable exploitation of this goby.
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Hinh thai ong tiéu héa, tinh an va pho thirc 4n cla ca Thot 101
Periophthalmodon schlosseri (Pallas, 1770) phan bo ven bién
Tran Dé, Soc Trang

Tran Thanh LAm?, Hoang Puc Huy?, Pinh Minh Quang®*
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2Khoa Sinh thL Truong Dai hoc Khoa hoc Ty nhién,‘ PHQG TP Ho Chi Minh,
227 Nguyén Van Cir, Phwong 4, Quan 5, TP. Ho Chi Minh, Viét Nam

3Bé mén Sinh hoc, Khoa Su pham, Truong Dai hgq Can Thq’,
Khu 2 Buong 3/2, Phuong Xuan Khdanh, Qudn Ninh Kiéu, TP. Can Tho

Nhan ngay 07 thé}ng 3 nam 2019
Chinh stra ngay 17 thang 3 nam 2019; Chap nhan dang ngay 21 thang 3 nam 2019

Tom tat: Ca Thoi 10i Periophthalmodon schlosseri (Pallas, 1770) la mot loai c& cé gia tri kinh té
cao, phan b & céc cira séng ven bién khu vire DPBSCL, tuy nhién hién nay chi c6 mot cong bd vé su
bién dong ting trudng va hé sé didu kién cua lodi nay & Viét Nam. Dé dong gop dir liéu vé hinh thai
duong tidu héa, thirc an va tinh in cia ching, nghién ciru nay duoc thyuc hién & b bién tai Tran DE,
S6c Trang tir thang 01 ndm 2018 dén thang 12 nam 2018 vai 486 ¢4 thé dugc phan tich. Loai nay la
mot loai ca an dong vat vi RLG = 0,697 + 0,008 SE va thuc in cha yéu la cong (Uca sp., 76,06 %).
Bén canh thirc an chinh 1a cong, ca con (17,63 %), tdm (3,85 %), mun (1,85 %) va bc (0,61 %) ciing
dugc tim thiy trong duong tiéu hoa cua ca. Ngoai ra, chdng ti con phat hién 4 ca thé an kién. Pho
dinh dudng cta cé P. schlosseri khong khac nhau gitra 2 gii duc va cai nhung khac nhau theo mua.
Hé s no (F1) khong khéac biét giita hai gioi nhung & ca chua thanh thuc cao hon c4 thanh thuc va ¢
mua mua cao hon mua kho. Hé sé do béo Clark cua ca Thoi 10i khdng khac biét gitra ca duc va ca
ci trong ca hai mua. Cac két qua nhan duoc vé dac diém dinh dudng cua loai nay, da dong gop di
lieu khoa hoc cho nghién ctru nhan nudi nhan tao va khai thac bén virng loai ca Thoi 10i tai khu vyc
nghién cuu.

Tir khoa: Do béo Clark, hé sb no, phd dinh dudng, Periophthalmodon schlosseri, RLG.
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1. Pat van dé

Loai Periophthalmodon schlosseri (Pallas,
1770) phan bd & méi trudng nudc min va nude
lo [1]. Ching c6 kha niang sdng duoc ca mdi
truong can [2] va phan bd rong ¢ bai bdi ving
rung ngap man trong khu vuc Thai Binh Duong
[3]. O Viét Nam, loai ca nay phan bd tir ring
ngap man Can Gio dén Miii Ca Mau [4, 5]. Loai
ca nay c0 kha nang dao hang lam noi trit oxy va
dé trirng trong mua sinh san [6-8] va c0 kha nang
ho hap oxy khi quyén théng qua da [9]. Pay la
mot loai c6 gia tri kinh té & khu vuc Pong Nam
A [10]. Nghién ctu cia Ghaffar va nnk. (2006)
[11] & bai boi ven bién cua Kuala Gula, Malaysia
cho thay, P. schlosseri thuong an cong (Uca sp.)
trong ngay va chuyén sang an con tring vao ban
dém khi thuy tridu thip. Chiing ciing an giun vao
ban ngay va ban dém khi thuay triéu thap, nhung
tan suat thap hon so vai cong va con tring. Mot
nghién ciru khac caa Zulkifli va nnk. (2012) [12]
cing thuc hién & Malaysia, cho thiy thuc an cua
ca P. schlosseri thuong an cong (Uca sp.), ca Séc
(Oryzias sp.), ca con cua mot sé lodi c& khac va
mot phan thirc dn khong xac dinh dugc. Cu thé,
P. schlosseri cai thich an Oryzias sp. (57,8%),
Uca sp. (26,7%) va con non cia mot s6 loai ca
khac (6,7%); con duc thich san cong Uca sp.
(84,6%) va ca Soc Oryzias sp. (7,7%). Mot s6
loai c& bong khac cling thudc nhom an dong vat,
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nhu ca Béng dura Oxyeleotris urophthalmus
(RLG = 0,63-0,74) phan bd doc theo sdng Hau
V6 Thanh Toan & Tran Pac Dinh (2014) [13]
trong khu vuc PBSCL. Trong khi do, ca Bong
sao Beleophthalmus boddarti [14] va c& Kéo vay
to Parapocryptes serperaster [15] phan bé cling
khu vyuc nghién ctru nhung thudc nhom ca an tap.
Ca Bong trang Eleotris melanosoma phan bé
ven bién huyén Tran Bé, Soc Trang, ¢ RLG =
0,52+ 0,02 [16] va c& Thoi 10i P. septemradiatus
phan bé doc séng Hau c6 RLG=0,60+ 0,01 [17].

Mac du Periophthalmodon schlosseri c6 gia
tri kinh té cao @ PBSCL, tuy nhién, cac nghién
ctru hién nay chi cung cap nhiing thong tin rét so
bo vé sy phan bé [5] va su ting trudng caa loai
ca nay [18]. Hon nita, ciing chua c6 cong bd nao
vé dic diém dinh dudng cua ching tai DPBSCL.
Vi vay, nghién ctru nay duoc thuc hién lam co so
cho nhitng nghién ctu tiép theo vé nhan nudi
nhan tao va bao vé ngudn lgi cua loai ca nay.

2. Pia diém, thoi gian va phwong phap nghién
ciru
2.1. Pia diém, thoi gian nghién ciru

Nghién ctru dugc thyuc hién trong 12 thang ter
thang 01 den thang 12 ndam 2018 tai vung ven
bién huyén Tran Be, tinh Soc Trang (Hinh 1).

[ounc]

Hinh 1. So d6 khu vuc thu mu (huyén Tran B¢, tinh Séc Tring).
¥ . bia diém thu mau
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2.2. Phurong phdp thu mau

Ca duoc bat béng cach dat ludi bén trén
mleng hang hoic bit truc tiép bang tay, khi triéu
thap, doc theo bai boi va cira séng ¢ ven blen
Tran D¢, tinh Séc Trang. Mau ca duoc thu ngau
nhién méi thang mot l1an vao nhirng ngay triéu
kiét vgi nhiéu kich c& khac nhau. Mau ca duogc
van chuyén vé Phong thi nghiém Dong vat, Bo
mén Su pham Sinh hoc, Khoa Su pham, Truong
Pai hoc Can Tho dé phan tich sau khi duoc bao
quan trong dung dich formalin 4% (1 formalin :
9 nudc) dya trén phuong phap nghién ctru cua
Dinh Minh Quang va nnk. (2017) [15].

2.3. Phuong phdp phdn tich mau

O phong thi nghiém, mau ca dugc dinh loai
dira vao ddc diém hinh thai ngoai duoc md ta boi
Tran Péc Pinh va nnk. (2013) [5] va xac dinh
gidi tinh dua vao dic diém hinh thai cua gai sinh
duc (hinh oval & cai va gai nhon ¢ duc) [18]. Sau
d6, mau ca dugc xac dinh chiéu dai (dén 0,1 cm),
khéi luong (dén 0,01 g) va giai phau dé iy éng
tiéu hoa nham xac dinh dic diém dinh dudng
[19].

Chi sé sinh trac rugt (RLG, relative length of
the gut) dugc ding dé xac dinh tinh 4n cua ca.
Cu thé:

RLG = Chiéu dai ruot/Chiéu dai toan than

Céa thudc nhom an dong vat khi RLG < 1, an
tap khi RLG = 1-3 va an thuc vat khi RLG > 3
[19].

Thanh phan thirc an trong dng tiéu hoa cua
ca duoc xac dinh dén bac phan loai pht hop dudi
kinh kinh hién vi Motic hoic kinh hién vi soi nol
Motic [20]. Su két hop hai phuong phap tan sb
Xuét hién (TSXH) va phuong phap trong lugng
dugc dung dé xac dinh phd thirc in cua ca bong

trang, theo phuong phap nghién cttu cua Biswas
(1993) [21]. Cu thé:

TSXH cua mdi loai thirc an trong ong tiéu
hoa cua ca dugc xac dinh bang céng thuc:

T = [Sé luong da day hién dién thuc an
(a)/Tong so ca thé quan sat] x 100

Trong d6, T 1a TSXH thuc an loai a (%).
Céch tinh twong tu cho céc loai thirc an khac con
lai.

Khéi luong ciia mdi loai thirc an trong 6ng
tiéu hoa ca dugc xac dinh bang cong thuc

KL, = VV%XJ.OO. Trong d6, KLa 1a ti 1¢ phan

g
tram khoi lwong loai thirc an thir a hién dién
trong 6ng tiéu hda cua ca, Wa la khéi lwong thirc
in thir a ¢ trong ong tiéu hoa cua ca va Wg la
khéi luwgng thire an trong 6ng tiéu hoa. Cach tinh
tuong tu cho cac loai thirc an khac con lai.

Hé sé no duoc xac dinh bang cong thuc
W .
FI :nglo“ cia Shorygin (1952) [22].

Trong d6, FI 1a hé s6 no, Wg la khoi lugng thire
an trong 6ng tiéu hda va W 1a khai luong cua cé.

Hé sd béo dugc xac dinh bang cong thuc
Clark =%xloo caa Clark (1928) [23].

Trong d6 Wo la khéi lugng khdng noi tang cua
ca va TL la chiéu dai tong cua ca.

Xtr Iy s6 lidu: Su bién dong cua chi s6 RLG
theo mua va nhém chiéu dai (dua vao chiéu dai
thanh thuc dau tién dé chia ca thanh hai nhém)
dugc xac dinh bang T-test. Sy tuong tac cua 2
nhom nhan té trén 1én chi sé6 RGL dugc xac dinh
bing 2-way ANOVA (phan tich phuong sai 2
nhan t6). Su bién dong cua gia tri FI va Clark
theo giai tinh, muia va nhom chiéu dai ciing duoc
xac dinh bang T-test; va sy tuong tic ctia gioi
tinh x mua, gigi tinh x nhém chiéu dai va nhém
chiéu dai x mua anh huong dén FI va Clark duoc
xac dinh bing ANOVA. Tit ca phép thur nay
duoc van hanh bang phan mém SPSS v.21. Biém
s6 cua cac loai thire an trong 6ng tiéu hoa (tich
cia TSXH va khéi luong cua mdi loai thirc an)
duogc dung dé kiém tra sy anh huong caa nhan to
gidi tinh, mua, va nhém chiéu dai cé 1én phd dinh
dudng bang PERMANOVA cua phan mém
PRIMER v.6 dua trén phuong phap nghién ctu
cua Dinh Minh Quang va nnk. (2017) [15]. Tat
ca phép thtr duogc xac dinh & mac y nghia 5%.
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3. Két qua va thio luin
3.1. Bdc diém hinh thdi hé tiéu héa

Két qua phan tich 486 (267 cé cai va 219 ca
duc) cho thdy miéng ca thoi 10i P. schlosseri c6
ham trén nho ra hon so véi ham dudi va chiéu
dai xwong ham trén 16n hon chiéu dai cua xuong
ham dudi. Biéu d6 cho thiy c4 thoi 10i c6 miéng
dudi va thudng bat mdi ¢ day. Rang ca thoi 1oi
P. sclosseri ¢6 kich thuéc to, phan bd & 2 ham;
rang ham nhon, sic, phan bd khong déu va xép
thanh 1 hang trén mdi ham (Hinh 2). Dic diém
nay cho thay ca thoi 10i P. sclosseri 1a loai an
dong vat co kich thudc 16n. Ludi ca thoi 10i bat

dong, ngén, dau ludi tron va ndi lién véi cac cung
mang cua ca. Lugc mang cia ca thua, nhon, xép
khit nhau thanh mot hang trén cung mang va
huéng vao miéng hau. C4 c6 thuc quan dang 6 ong
to, ngdn va co thé co gidn do bén trong co nhiéu
nép gap dé hd trg dua thic in xudng da day
(Hinh 3). Da day 14 phan tiép sau thuc quan co
hinh ti ngén, c6 vach day va bén trong ¢ nhiéu
nép gip giup da day co gian tbt va co kha ning
chtra thire an ¢6 kich thude 16n (Hinh 3). La phén
n01 tiép sau da day, rudt co6 hinh ong dai thang,
gap khic. Rudt ngan, c6 vach mong, nhiéu nép
gip tao do dan hoi cao va c6 thé chira thirc an
kich thudc 16n dé dang (Hinh 3).

Hinh 3. Thuc quan (1), da day (2) va rugt (3) cua ca P. sclosseri.

3.2. Chi s6 sinh trdc ruét RLG

Chiéu dai tong cua cé P. sclosseri thu dwgc
trong nghién ctru nay bién thién tir 9,5 29,0 cm,
chiéu dai rugt dao dong tir 4,8 dén 27,0 cm, trung
binh 12,65 + 0,17cm; chi s6 RLG trung binh
0,6975 + 0,008 (Bang 1). Nhu vay, theo thang
phén loai cua cua Nikolsky (1963) [19], c& thoi
10i thudc nhom ca an dong vat. Diéu nay con

dugc khang dinh bang sw xuét hi¢n cua phan Ion
cong va tdm, ca con trong ong tiéu hoa cua ca P.
sclosseri. Két qua nay gidng voi nghlen cau
trudc cua Ghaffar va nnk. (2006) [11] va Zulkifli
va nnk. (2012) [12] va glong v6i mot sb loai ca
bong khac nhu ca Bbng dira Oxyeleotris
urophthalmus phan b doc theo séng Hau [13],
cd Bdong trung Eleotris melanosoma [16], ca
Thoi 10i P. septeradiatus [17].
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Bang 1. Chi s sinh tric RLG cua ca P. sclosseri

Pai luong Trung binh + SE
Chiéu dai ruot (Lr) 12,65+0,17
Chiéu dai tong (Lt) 18,15+0,13
Lr/Lt (RLG) 0,697+0,008

Két qua thong ké cho thay chi s6 RLG cua ca
chua thanh thuc (0,7003 £+ 0,0087 SE) l6n hon
cd thanh thuc (0,6891+ 0,0174), mua khd
(0,7367 £ 0,0139) cao hon so v&i mua mua
(0,6795 £ 0,0093), tuy nhién sy khac biét nay
khong c6 ¥ nghia vé mat théng ké (P > 0,05).
Nhu vay, tinh an cua c& Thoi 10i P. sclosseri ¢
Tran Dé (Soc Triang) khong phu thudc vao giai
doan sinh truong va thoi gian trong nam. Tuong
tu, tinh an cta ca Thoi 10i P. septemradiatus
[17], ca Bbng dira O. urophthalmus phan b doc
theo sbng Hau [16] va cd Kéo vay to P.
serperaster trong cung khu phan b [15] ciing
khong thay dbi theo sy phat trién cua ca.

3.3. Phé dinh dwing

Phé dinh dudng cua ca Thoi 10i P. sclosseri
& Tran Dé c6 5 nhoém chinh, bao gdbm ca con cua
mot sé loai (Plotosus canius, Trypauchen sp.,
Arius sp., Pseudapocryptes elongatus,...), tom
(Metapenaeus sp.), éc (Littoraria sp.), cong (Uca
sp.) va mun b hitu co. Trong dé, cong chiém ti
I& cao nhat 76,06%, tiép dén 1a ca 17,63%, tom
14 3,85%, mun bA hiru co 1,85% va 6c 1a 0,61%.
Ngoai ra, nghién ciru nay da ghi nhan duoc 4 ruét
ca c6 kién trong téng s6 462 rudt ca co chira thirc

35

an, chiém ti 1¢ 0,00022 % (Hinh 4). Piéu nay cho
thiy cong la nhom dong gop rat I6n vao trong
pho dinh dudng caa ca Thoi 10i P. sclosseri trong
nghién ciu nay. Két qua nay khong khac biét
nhiéu véi nghién ctru cua Zulkifli va nnk. (2012)
[12] khi pho thuc an cua cé P. schlosseri cling
gom chu yéu cé Soc Oryzias sp. va cong Uca sp.
Tuy nhién, phé thirc an ca Thoi 16i P. sclosseri &
Tran D& khong co6 giun nhu nghién ctu cua
Ghaffar va nnk. (2006) [11] & bai boi ven bién
cua Kuala Gula, Malaysia. Trong qué trinh
nghién ctu, tc gia va nhom nghién ctu chua
phét hién giun & bai boi ven bién huyén Tran Dg,
vi vay khong phat hién giun trong 6ng tiéu hoa
cua cé P. schlosseri ¢ day.

Mtin
1,85%

Kién
0,00022%.

Cé

Hinh 4. Phé dinh dudng ca Thoi 10i P. schlosseri.

Ca Bdng sao Boleophthalmus boddarti va ca
Thoi 10i P. schlosseri song cting sinh canh nhung
cad Bong sao l1a loai an tap (RLG>1), Vi
Bacillariophyta (82,97%) va mun bad htu co
(13,26%) la thirc 4n chinh cua ca Bong sao [14].
Do d6, 2 loai nay khong c6 su canh tranh thac
an.

Bang 2. Ph dinh dudng cua ca P. sclosseri theo gidi tinh va theo mua

. . Theo giai tinh Theo mua

Thanh phan thirc an — - —
Caduc (%) Cacai (%) Mduoakhd (%) Muamua (%)

Ca 18,77 16,62 11,86 20,28
Tém 3,43 4,21 5,80 3,15
Oc 0,53 0,67 0,80 0,49
Cong 75,96 76,25 81,25 73,31
Kién 0,0011 0,00 0,00015 0,00025
Mun ba hitu co 1,30 2,24 0,29 2,76
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Pho thirc an clia ca cai va duc déu c6 5 nhom
thire an: C4 con, tom, 6¢, cong va mun ba hitu co
nhung gitra ca duc va ca cai khéng co su khac
biét vé mat théng ké (P > 0,05) cia 5 nhom thuc
in nay. Tuy nhién, chi c6 4 c4 duc c6 kién trong
thanh phan thtrc 4n, nhung ca cai khong c6. Do
d6 khong thé két luan chi co ca duc méi an kién.
Két qua nay khéc vai nghién cau caa Zulkifli va
nnk. (2012) [12], khi P. schlosseri cai thich an
Oryzias sp. (57,8%), Uca sp. (26,7%) nhung ca
duc thich an cong Uca sp. (84,6%) hon Oryzias
sp. (7,7%).

Phé dinh dudng cua ca P. schlosseri khdng
khac nhau gitra ca duc va ca cai nhung khac nhau
theo mua. Oc, mun ba hitu co va ca la ba loai
thirc an cua cé P. schlosseri ¢6 sy khac biét giira
hai mua (P < 0.05), trong do, ca4 va mun ba hiru
co chiém ti 1¢ nhiéu hon trong mua kho (Bang 2).
Vao muia mua, lugng nude mua co thé 1am thay
ddi tinh chat cua thay vuc tir lo sang ngot, nudc
song tir vang thugng luu d6 vé& céc cira séng ven
bién mang mét lwong 16n cac chét dinh dudng:
phu sa, cac xac ba dong thyc vat, cac dong vat
phu du, tao,... 1a diéu kién thuan loi cho su phat
trién cua céc loai thuy sinh. Bén canh dé, mua

mua 1a mua sinh san cua nhiéu lodi ca, nén ca
thoi 16i cling an nhiéu ca con hon.

3.4. Hé s0 no va hé so béo

Hé s6 no cua ca cai (73,48 + 4,18 SE, n =
267) cao hon so véi ca duc (72,60 + 5,30 SE, n
= 219), tuy nhién, su khac biét nay khoéng c6 y
nghia thng ké (P > 0,05). Nhung hé s6 no c6 sy
khéc biét theo mua va giai doan phat trién. Hé s6
no cua ca chua thanh thuc (82,14 + 4,11 SE, n =
364) cao hon nhiéu so véi ca thanh thuc (46,06
+ 3,98 SE, n = 122); diéu nay cho thay c4 chua
thanh thuc an nhiéu hon cé thanh thuc, dic biét
c4 cai dang & giai doan 4 va 5, c& sap hodc dang
dé nén giam cuong d6 bat mdi. Hé sé no cua ca
vao mua mua (86,47 £ 4,02 SE, n = 333) cao hon
mua khd (43,96 + 5,13 SE, n = 153). Piéu nay
cho thay luong thic an trong mua mua cao hon
nhiéu so véi mua kho. Hé sd no ¢ ca Thoi 10i
thiap hon nhidu so véi ca Bong trang Eleotris
melanosoma [1] va ca Béng mit Stigmatogobius
pleurostigma [24] tai cung khu vuc nghién cuiu
(Bang 3). Tuy nhién, hé sb no cua hai loai nay
khdng c6 su khéc biét gitra hai gi¢i va hai mua
[16, 24].

Bang 3. Hé s6 no ctia mot s loai c& bdng tai Tran P&, Séc Tring

Loai Ca duc Cacai

Mua mua

Mua kho Nguon

Periophthalmodon
schlosseri

Eleotris melanosoma

Stigmatogobius

pleurostigma 304,3+24,6  345,1+£55,7

72,60+5,30 73,48+4,18 86,47+4,02 43,96+5,13
183,82+42,11 159,08+14,85 177,04+29,81 143,19+24,05

291,9+36,0 342,2+354

Nghién cttu ndy

Pinh Minh Quang va nnk.
(2017) [16]

Dinh Minh Quang & Tran Thi
Diém My (2018) [24]

Hé sb béo Clark cua ca cai (0,882 + 0,005
SE) gan twong duong v6i hé sé ndy & ca duc
(0,891 £ 0,005 SE, P> 0,05); twong tu, hé s6 nay
khong khac biét gitra muia mua (0,8844 + 0,005)
va mua kho (0,8894 + 0,005, P > 0,05). Mac du,
hé s6 béo cua ca chua thanh thuc (0,891 + 0,004)
cao hon ca thanh thuc (0,869 + 0,008) nhung
khong co6 y nghia théng ké (P > 0,05). Diéu nay
khong phl hop voi hé s6 no. Twong tu ca Thoi
10i, hé s béo Clark cia cad Béng mit
Stigmatogobius pleurostigma tai cung khu vuc

nghién ctru ciing khéng khac biét gitra hai gioi
va hai mua trong nam [25].

4. Két luan

Ca& Thai 10i P. schlosseri thuoc nhém cé an
dong vat va bat mdi ¢ tang nudce day. Co 5 nhom
thire an chinh duoc tim thay trong 6ng tiéu hoa
cuia ca P. schlosseri nhu ¢4 con, tom, d¢, cOng va
mun ba hiru co; chi ghi nhan dugc 4 truong hop
an kién. Tinh an ctia c& khéng c6 su thay doi theo
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gidi tinh va nhém chiéu dai ca. Hé sé no cua ca
thoi 10i cai va ca duc khéng khac biét, nhung ca
chua thanh thuc cao hon ca thanh thuc va mia
mua cao hon mua kho. Hé s6 béo Clark cua ca
Thoi 10i khéng khac biét gitra ca duc va ca cai
trong ca hai mua. Két qua nghién ctru di bo sung
dan liéu khoa hoc vé dic diém hinh thai 6ng tiéu
hoéa, tinh dn va phd dinh dudng cho loai nay va
lam co sé cho nhitng nghién ciu tiép theo vé
nhan nudi nhan tao ching, nham dam bao khai
thac bén vitng nguon loi cua lodi c& nay trong
tuong lai.
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