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MUC LYC
NGUYEN THI HONG MINH, DAO TH| THU HANG, NGUYEN BUC THANH,
NGUYI:EN THE QUYET, DAO HOU HIEN, HO HANH, TRAN NGOC KHANH,
NGUYEN THU HA, VO THUY NGA, PHAM VAN TOAN. Tuyén chon 8 hap
céc vi sinh vat d6i khang nam bénh, diét tuyén trang hai ca phé

LA VAN HIEN, NGUYEN VAN THANH, NGUYE[\I XUA,N V0, BUI TRI THUC,
NGUYEN THI TINH, NGO XUAN BINH, NGUYEN TIEN DUNG. Nghién citu
kha nang tai sinh in vitro & mét s giong lta (Oryza sativar L.) phuc vu nghién
cltu chuyén gen

HA BICH HONG, NGUYEN THI HUYEN, BUI VAN THANG, PHUNG THI KIM
CUC, VU THI NGUYEN. Nghién cttu xac dinh mot s6 trinh ty AND ma vach
phuc vu cong tac phan loai va nhan dang cac giéng Na dai (Annona
squamosa) tai Théi Nguyén

KHUONG MANH HA, NGUYEN TUAN DUONG, PHAM THI TRANG, TRAN
MANH CONG. Thyc trang thai hoa dat viing Bong Nam bo

NGUYEN THI Al NGHTA, PHAM VAN CUONG, NGUYEN THI MINH, TRAN
THI MINH HANG. Anh hudng clia phan chudng G bang ché pham vi sinh mi
(VNUA - MiosV) dén sinh trudng, nang suét va chat lugng clia rau hitu co tai
Luong San, Hoa Binh

TRAN THI MINH THU, TRAN MINH TIEN, TRAN ANH TUAN, VU THI HONG
HANH, DO TRONG THANG, NGUYEN BUI MAI LIEN, MAI THI HA, VI TH|
HUYEN. Panh gi4 kha nang thich hgp d4t dai cho mot s6 cay trong chinh &
tinh Hai Duong

DOAN XUAN CANH, NGUYEN THI THANH HA, DOAN THI THANH THUY.
Nghién cttu Iya chon gia thé bau va dinh duGng dé san xuat dua chudt trong (g
dung cong nghé cao & cac tinh phia Bac

LE YEN NHI, TRAN THI MY HANH, LE MINH TUONG. Khéo sat kh nang di
khang clia xa khuan dgi véi nam Colletotrichum sp. Gay bénh than thu trén
khoai mon

NGUYEN VAN PUC, CHAU VO TRUNG THONG. Nghién ctu thanh phan
va ty 1& gia thé hiru co thay thé cét bién phi dat trong canh tac hanh tim tai
xa Binh Hai, huyén Binh Son, tinh Quang Ngai

NGUYEN THI NGUYET BINH, NGUYEN THI NHU NGOC, TRAN PUC
TUONG. Nghién ciru thir nghiém trong ndm bao ngu xam (Pleurotus sajor-
caju (Fr.) Sing.) trén phu phé& pham cui bap, vo triu va luc binh

NGUYEN THI HONG HANH, TRAN THI ANH. Nghién ctu diéu kién thich hop
trong qua trinh san xuét bot ca rét

MAI DUY MINH, VO THI BICH DUYEN, TRAN THI BICH THUY. Anh huéng
clia chat dan du va két dinh trong thirc an dén ti 16 s6ng va sinh trudng cla
tom hum bdng (Panulirus ornatus) trong giai doan con giéng
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TRAN MINH CHINH, NGUYEN TRONG HA, NGUYEN VAN KIEN. Nghién ctu
Iya chon mé hinh du bao x6i mon dat p dung cho vung déi ndi phia Bac Viét
Nam

LE VIET KHAI, THAI THANH LUGM. Nghién cttu kha nang phan gidi va
khoang hoa than btin & Vuan Quéc gia U Minh Thugng

PHAM THI GAM NHUNG, VO THAN[-I DANH. Phan tich hiéu qua ky thuat cla
cac nong ho trdng ndm rom & dong bang song Clru Long

NGUYEN THANH GIAO, HUYNH THI HONG NHIEN, TRAN LE NGOC TRAM,
DUONG VAN NI. Tac déng tich cuc dén sinh ké clia cong dong sau khi thanh
lap khu bédo t6n Loai — Sinh canh Phd My, huyén Gianh Thanh, tihh Kién
Giang

TRAN THAI YEN, NGUYEN THANH TRA. Panh gi4 tac dong cia do thi hoa
dén viéc lam clia nguai dan tai thanh phd Vinh, tinh Nghé An
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KHOA HOC CONG NGHE

ANH HUGNG CUA THUC AN NUGI1 vO VA KIiCH DUC 10

DEN KET QUA SINH SAN CUA CA MANG SUA
[Chanos chanos Forsskal, 1775)

Tran Thi Kim Ngan?, Ta Thi Binh?,
Nguyén Dinh Vinh?, Tran Pac Luong®, Nguyén Quang Huy*

TOM TAT

Nghién cttu anh huéng ctia thitc 4n nuoi vo va liéu luong cac loai kich duc t6 dén sinh san ca Miang sira
(Chanos chanos Forsskél, 1775) duoc thuc hién nham gép phan hoan thién quy trinh sdn xuit giong nhan
tao loai c4 nay. Nghién cttu duoc tién hanh qua hai thi nghiém, tir thang 9 nam 2017 dén thang 6 nam 2018.
Thi nghiém 1 nghién ctu 4nh hudng ctia thitc 4n nuéi vo ca bé me, gébm 3 nghiém thic: c4 tap (TA1); thic
an trr ché (TA2) va thitc dn cong nghiép (TA3) trong thoi gian 4 thang. Thi nghiém 2 x4c dinh liéu luong
kich duc t6 (HCG, LHRHa) dé kich thich sinh san nhan tao c4 Mang sita, gébm c6 4 nghiém thuc 1a cac loai
va nong do kich duc t6 khac nhau, gom 30 pg LHRHa + 1000UI HCG/kg ca cai (KDT1), 40 pg LHRHa +
1000UI HCG/kg ca cai (KDT2), 50 pg LHRHa + 1000UI HCG/kg c4 cai (KDT3), 60 pg LHRHa + 1000UI
HCG/kg cé cai (KDT4). C4 duc & mdi nghiém thitc duoc tiém liéu bang 1/2 liéu cta ca cai. St dung thirc an
cong nghiép dé nuoi vo ca Ming sita cho két qua sinh san tot hon so thic dn 1 ca tap hodc thic an ti ché.
Ty lé ca thanh thuc (ca duc: 80,0%, ca cai: 86,67%), ty 1& dé 91,67%, ty 1é thu tinh la 83,42%, ty 1é n& 75,29% dat
cao nhat & ca nudi vo bang thirc an cong nghiép (P<0,05). Sit dung két hop hai loai hormone LHRHa va
HCG v¢i liéu lwong: 50 pg LHRHa + 1000UI HCG/kg c4 céi cho cac chi tiéu sinh san c4 Miang sita cao hon

so nghiém thitc khac (P<0,05), dat ti 1é tring thu tinh 1a 84,22%; ty 1& n& 88,68%.

Tirkhoa: Cd mang sita, Chanos chanos, sinh san nhan tao, thic an nuoi vo.

1. BAT VAN BE

Ca mang stta Chanos chanos (Forsskal, 1775) 1a
loai duy nhat trong ho c4 mang (Chanidae), thuoc bo
ca vay tia (Gonorynchiformes). C4 mang sita c6 bé
ngoai can doi, co thé thuon dai, dep hai bén, véi vay
duo6i ché kha sau, chiéu dai ca 16n nhat co thé dat toi
1,7 m (Fish base). Loai c4 nay phan b6 rong khap
trong khu vuc An Do - Thai Binh Duong, & nhing
vung bién nhiét doi va can nhiét doi va lan rong tir
bién Hong Hai, Pong Nam chau Phi dén Mexico
(FizGeral, 2004). Ca mang la mot trong nhimng loai ca
bién nuodi truyén théng quan trong & cac nudc va
vung lanh thé thuoe chau A nhu Philipine, Indonesia
va Dai Loan - Trung Qudc tir khoang 4-6 thé ky trudc
(Bagarinao, 1991). San luong nudi cd Ming stta da
dong gop khoang 60% tong san nudi ca nudi &@ Dong
Nam A (Rimmer, 2008). Gin day Thai Lan cing bt
dau dua ca mang vao thanh phan loai nuéi thiy san

" Truong CDSP Nghé An

2 Truong Pai hoc Vinh

>Vién Sinh thdi va TNSV

* Trung tdm Ung dung Tién bo KHCN Nghé An
Email: thaonganvh@gmail.com

nudc lo, do loai nay co thit thom ngon, toc do sinh
truong nhanh, dat khéi lwong 800-1000 g/con sau 10-
12 thang nuéi (Kosawatpat, 2015). Ca4 Mang sita cling
la loai rong mudi nén cé thé nudi trén bién, ving
nuéc lo hodc nuwde ngot. Nuoi ca Mang sira ¢6 chi phi
dau tu thap. C4 1a loai thién vé an thuc vat, thic an
trong tur nhién ctia chung cht yéu la sinh vat nho,
rong tdo va mumn ba hitu co. Ca c6 thé nuoi don hodc
nudi ghép voi cac doi tuong khac nhu tom, nhuyén
thé @€ tang ning suit va gidm ham luong hitu co
trong ao, tao giai phap nuoi than thién véi moi truong
(Rimmer va ctv, 2012; Kosawatpat, 2015).

C4 mang stta c6 khuynh huong song thanh bay
xung quanh bo bién va cac dao c6 da ngam. Ca bot
song & bién khoang 2-3 tuan, sau d6 chung di cu vao
cac bai lay c6 dudc, su vet, cac ctra song va doi khi 1a
ca cac ho nuoc lg, sau d6 tré lai bién dé truong thanh
va sinh san (Bagarinao, 1991). O’ Viét Nam, c4 mang
stta phan bé & ving bién Pong vinh Bac bo va ving
bién mién Trung, bat gap nhiéu nhit & Binh Dinh
(Nguyén Thi Kim Van va ctv, 2009). C4 mang sira la
do6i twong nudi moi duwoc quan tAm gan day & Viet
Nam. C4 duoc nuodi thit nghiém ¢ moét s6 tinh ven
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KHOA HOC CONG NGHE

bién & hinh thttc nudi quang canh hodc nuodi ghép
trong cac ao nudi tom tham canh va ban thim canh
dé lam sach méi treong va giam rui ro vé bénh cho
tom nuoi. Hién nay giong ca mang sita cho hoat dong
nuodi thily san & nudc ta dang hoan toan phu thudc
vao khai thac tir tu nhién, chua dap ing duoc nhu
cau nuodi ctia nguoi dan vé so luong, chat luong giong
va thoi vu nuoi. Nghién ctru san xuat giong ca mang
stta nhan tao & Viet Nam mai chi dimg & quy mo thi
nghiém, st dung phwong phap cho sinh san ty nhién
bang cach diéu chinh mot s6 yéu t6 moi trudng nudc
(Nguyén Thi Kim Van va ctv, 2009). Vi vay nghién
ctru ché do nudi vo ca bo me va sinh san ca mang sita
bang cach stt dung kich duc t6 dé nang cao hiéu qua
va cht dong trong san xuat giong doi tuong nay 1a rat
can thiét, gop phan phat trién nuoi loai ca nay ¢ nuodc
ta, dong thoi han ché duoc viec khai thac qua mic
ngudn giong ca tir tw nhién.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Ca mang stta (Chanos chanos Forsskal, 1775) b6
me c6 kich co > 3 kg/con, duoc thu gom & viing bién
Nghé An va duoc nuoi thuan héa trong ao dat.
Nghién ctu duoc tién hanh tai Trai thuc hanh Hai
san, Truong Pai hoc Vinh tir thang 9/2017 dén thang
6/2018.

2.2. Phuong phap nghién ctru

2.2.1. Thi nghiém thitc dn nuoi voé ca Mang sita
bho me

Ca b6 me truoc khi dua vao thi nghiém duoc
nuéi bang thic an tu ché theo cong thic ctia Oseni
va ctv (2002) voi khau phan 3% khei luong than, Khoi
luong ctia ca bo me dao dong tir 3,5 - 4,5 kg/con,
duoc b6 tri nuoi trong 9 giai ludi c6 kich thude (chiéu
dai X rong x cao: 4 m x 3 m X 2 m), trong cung mot
ao dién tich 1000 m? v6i mat do tha 1a 12 con/giai
(twong duong 1 con/m?), ty lé duc: cai 1a 1:2. Thi
nghiém duoc b6 tri véi 3 nghiém thic thic an, moi
nghiém thtrc duoc 1ap lai 3 1an, twong tng voi 3 1ong
ca duoc lua chon ngau nhién. Cac nghiém thitc gom:

- TA1: C4 tap (ca nuc hodc ca trich tuoi, cat nho
vira miéng cd).

- TA2: Thitc an tu ché (bot c4, bot dau nanh, cam
gao, vitamin, khoang) duoc san xuat theo cong thic
lam thtc an vién cta Oseni va ctv (2002), co 4-5 mm.
Ham luong dinh dudng cta thic an: protein 30%,
lipid 4%.

- TA3: Thic an vién cong nghiép (ham luong
protein 40%, lipid 6%, kich ¢ 5 mm).

Thi nghiém nu6i vo ca bo me thuc hién trong 4
thang (tir thang 9-12/2017), cho c4 b6 me an chia
thanh 2 giai doan. Hai thang d4u cho c4 an & cac
nghiém thic nhu sau: 6% khoi luong than/ngay
(TA2, TA3); 10% khoi lwong than/ngay (TA1); 2
thang con lai cho c4 an 3% khoi lwong than/ngay
(TA2, TA3), 5% khoi luong than/ngay (TA1). Mobi
ngay cho an 2 1an vao luc 7 gio sang va 17 gio chiéu,
thic an dé trong sang cach day long 30 cm. Trudc
moi 1an cho cé4 an phai vé sinh sang va loai bo thic
an thtra. Moéi thang, cac giai thi nghiém duoc vé
sinh.

Sau 2 thang nuoi vo, kiém tra mitc do thanh thuc
va cho c4 dé bang tiém hormone kich thich sinh
san voi liéu luong 70 pg LHRHa/kg ca cai. Ca duc
duoc tiém liéu lwong bang 1/2 ca cai. Ca bé me cho
dé trong cac giai c6 kich thudc mat luéi 1a 250 pm dat
trong ao. Chon ca thanh thuc & méi 16ng dé cho dé
(mo6i nghiém thiec 3 16ng), ty 1é duc cai khi cho d@é la
1:2. Tring duoc thu sau khi ca dé 2 - 3 gio dé xac
dinh cac chi tiéu gém: ti lé dé, stic sinh san, ty 1é thu
tinh, ty 1é nd, ty ¢ di hinh va nang suat ca bot.

2.2.2. Thi nghiém kich thich sinh sin bang cdc
loai va liéu luong kich duc to

Ca bd me khoe manh, co khoi luong trung binh
tir 3,5 - 4,5 kg duoc bé tri hoan toan ngau nhién gom
c6 4 nghiém thttc, moi nghiém thttc c6 6 cap ca bo
me duoc bo tri nuoi trong 16ng (chiéu dai x rong x
cao:4 m x 3 m x 2 m), trong cung mot ao dién tich
1000 m? (méi nghiém thtrc lap lai 3 1an). Cac yéu to
moi truong trong thoi gian thi nghiém: nhiét d6 nudc
nuoi dao dong tir 28 — 31°C, 460 man dao dong tir 28 —
29 ppt, pH tr 7,8 — 8,3. Ham luwong oxy hoa tan luén
cao va dao dong 6 — 7 mg/1.

Thttc an cho c4 bo me st dung thitc dn vién cong
nghiép (ham luong protein 40%, lipid 6%, kich co 5
mm) véi khdu phan 5% khoi luong than. Dua vao cac
nghién cttu HCG, LH-RHa kich thich sinh san thanh
cong trén ca hong bac (Lutianus argentimaculatus),
ca chim vay vang (7rachinotus blochii) ctia cac tac
gia Emata (2003), Nguyén Dich Thanh (2012), Ngo
Vinh Hanh (2007) dé tién hanh thi nghiém d6i voi ca
Maing stta. C4 bo me sau khi nuoi v6 60 ngay, kiém
tra mac do thanh thuc, tién hanh kich thich cho dé
bang cac loai hormone voi liéu nhu sau:
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Nghiém thuc 1 (KDT1): 30 pg LHRHa + 1000UI
HCG/kg ca cai.

Nghiém thic 2 (KDT2): 40 ng LHRHa + 1000UT
HCG/kg ca cai.

Nghiém thic 3 (KDT3): 50 pg LHRHa + 1000UI
HCG/kg ca cai.

Nghiém thuc 4 (KDT4): 60 pg LHRHa + 1000UI
HCG/kg ca cai.

Ca bo me sau khi kiém tra dat mic do thanh
thuc moi st dung dé tiém hormone. C4 cai thanh thuc
khi c6 trimg tron, hat déu, sang va roi. Ca duc thanh
thuc khi vuot nhe tir bung xuoéng hau mon cho se trang.
Liéu kich duc t6 tiém ca duc bang 1/2 liéu tiém ca cai.
Thoi gian tiém ca duc truoc liéu tiém quyét dinh cho
ca cai la 24 gio, khoang cach gitta hai liéu tiém ca cai
la 18 gio. Moi nghiém thttc tiém toi thiéu 5 con cai/1
lan cho dé. Thoi diém sau khi tiém hormone xong va
thoi diém cé bat dau dé duoc ghi vao nhat ky dé xac
dinh thoi gian hiéu tng thudc.

Tring ca sau khi thu duwoc chuyén sang bé
composite dé ap trimg voi mat do 800 tring/1. Trong
qua trinh 4p phai ddm bao nuéc sach, duoc suc khi
lién tuc dam bao oxy hoa tan luon duy tri & mic 6
mg/L. Nhiét do duy tri trong qua trinh 4p dao dong
tir 28 -30°C. Khi trimg & giai doan phoi vi (5 gi¢ sau
khi ca @é) thi xac dinh ty 1é thu tinh, theo doi sw phat
trién ctia phoi va xac dinh ty 1é ca n& sau khi thu tinh.

Cac chi tieu danh gia gém: Ty lé dé, thoi gian
hiéu tng thudc, ty 1é thu tinh, ty 1& no.

2.2.3. Cdc chi tiéu danh gii

a. Pdnh gid chi tiéu sinh sin

Cac chi tieu sinh san, chat luong trimg, ca bot
duwoc xac dinh va tinh toan dua theo theo phuong
phéap ctia Bromage (1995), cu thé nhu sau:

- Xdc dinh ty Ié thanh thuc: St dung 6ng tham
tring 14y san phdm sinh duc cta c4 b6 me cua timg
nghiém thic truéc moi lan cho dé dé kiém tra muc

do6 thanh thuc cta ca. Ca thanh thuc duoc xac dinh
khi c4 cai c6 tring tron, hat roi, ca duc co se trang
duc. Ty lé¢ thanh thuc (%) = s6 ca thanh thuc x
100/t6ng s6 ca kiém tra.

- Xdc dinh ty I¢ dé: So luong céa cai duoc tiém
hormon kich thich sinh san, sau khi dé duwoc mot
ngay tién hanh bat lén, can khoi luong, ldy 6ng tham
tring 14y san phdm sinh duc dé kiém tra, ca cai duoc
xac dinh 1a da dé tring chi 14y duoc mang follicle va
cac té bao tring kich thuoc nho.

- Sifc sinh san tuong doi: Stc sinh san tuong doi
(s6 trimg/kg ca cai) = téng so6 trung thu duoc
(trimg) /téng khéi luong (kg) ca cai sau khi duoc
tiém hormone.

- 1y Ié thu tinh (%) Khi tring & giai doan phoi vi
(5 gio sau khi ca dé) thi xac dinh ty lé thu tinh. S6
luong trimg 14y dé kiém tra méi lan toi thiéu 100
trung, kiém tra lap lai 3 1an cho mdi 14an ca d@é. Ty le
thu tinh (%) = s6 tring thu tinh x 100/s6 trimg kiém
tra.

- Ty Ié no (%) Dé xac dinh ty 1é nd, 100 trimg thu
tinh duoc dua vao ap trong x0 2 L ¢6 suc khi nhe, lap
lai 3 1an. Sau khi ca n& dém s6 lwong ca méi no. Ty lé
nd (%) = s6 ca bot nd x 100/s6 trimg thu tinh dua vao
ap.

- Ty Ié di hinh cua c4 moi no (%): Ca sau khi n&
duoc hai gio tién hanh thu mau dé kiém tra di hinh,
moi mau t6i thiéu 1a 100 4u trung, dém téng s6 ca bot
kiém tra va ca bot bi di hinh, lap lai 3 1an kiém tra. Ty
l1é di hinh cta ca bot (%) = s6 ca bot ca di hinh x
100/t6ng s6 ca bot kiém tra.

- Nang suat ca bot (con/kg) = Tong ca bot thu
(con) /khéi luong ca sinh san (kg).

b. Phurong phap thu va danh gid cdc chi tiéu moi
truong

Phuwong phap thu va danh gia cac chi tiéu moi
truong duoc thuc hién theo bang 1.

Bang 1. Phuong phép do cAc yéu t6 méi truong

Yéu to Phuong phap Thiét bi
Nhiet do Do 2 lan/ngay, vao luc 5-6 gid sang va 13-14 gid chiéu Nhiet ké
Phuong phéap so mau: do 2 1an/ngay, vao luc 56 gio sang va Test pH
pH N
13-14 gio chiéu
DO Do 2 lan/ngay, vao luc 5-6 gid sang va 13-14 gio chiéu, May HANNA 98172
bo man Do 2 lan/ngay, vao lic 5-6 gio sang va 13-14 gid chiéu Khuc xa ké
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2.3. Phuong phap xit ly s6 liéu

S6 lieu thi nghiém duoc xtt ly bang phuong phap
thoéng ké sinh hoc bing phan mém SPSS Version
16.0. So lieu duogc thé hién qua gia tri trung binh va
do léch chuidn (SD). Phan tich ANOVA mot nhan to,
kiém dinh Duncan duoc dung dé danh gia su sai

khac gitta cac nghiém thitc thi nghiém & muc tin cay
95%.

3. KET QUA VA THAO LUAN

3.1. Két qua thir nghiém thirc dn nuéi vo cd bo
me

3.1.1. Dién bién cdc yéu to moi truong trong quad
trinh nuoi vo

Bang 2. Theo d6i mjt s6 yéu t6 moi truong trong qué trinh nuéi vo

Thoi gian Nhiét do (°C) pH Do méan Oxy (mg/])
nuoi Sang Chiéu (%0) Sang Chiéu
Thang 1 | 28,2+0,31 | 29,1+0,32 78-79 28,4 + 0,06 6,1+0,22| 6,7+0,20
Thang 2 | 28,4+0,50 | 29,3+ 0,22 8,1-83 28,7 + 0,06 6,2+0,24 | 6,0+ 0,22
Thang 3 | 29,3+0,21 | 30,2+ 0,26 7,9-8,2 29,4 + 0,06 6,1+0,22 | 6,3+0,18
Thang 4 | 29,2+0,43 | 30,1+0,34 8,1-83 29,5+ 0,06 6,1+0,22| 6,4+0,20

Cac yéu t6 moi truong trong qua trinh nudi vo
thé hién & bang 1. Nhiét do trung binh thang dao
dong tir 28,2-29,3°C, pH 7,8 8,3. D6 min kha 6n dinh,
dao dong tir 28,4-29,5%0. Ao nudi duoc quat nwdc nén
ham luong oxy hoa tan luén & trén 6,0 mg/L. Cac
yéu t6 moi truong nudc nam trong pham vi phu hop
voi yéu cau dé nuoi vo ca Mang sita (Mart, 1998).

3.1.2. Anh hudng cia thic an dén hiéu qud sinh
sdn cd mang sia

Két qua nghién ctu & bang 3 cho thay cac loai
thitc an nuoi vo6 anh hudng ro rét dén thanh thuc va
chat luong sinh san & c4 Miang sira. Ti 1¢ thanh thuc &
ca duc va ca cai & 3 nghiém thirc sai khac ro rét
(P<0,05), dat cao nhat & nghiém thic TA3-thtc an
cong nghiép 1an luot 1a: 80,0% va 86,67%, tiép dén 1a
nghiém thitc c4 b6 me an thirc an te chéTA2 (ca duc:
60,0%; ca cai: 57,78) va thap nhat 1a nghiém thic cho
ca b6 me an ca tap-TA1, ca duc: 17,18%; ca cai: 15,56% .

Bang 3. Anh hudng cia thirc in dén chit lugng sinh san clia c4 Mang sira

Chi tiéu nghién ctu TA1 TA2 TA3
Ty 1é thanh thuc ca duc (%) 17,18 + 3,85 60,00 = 6,67° 80,00 + 6,67°
Ty le thanh thuc ca cai (%) 15,56 + 10,18" 57,78+ 3,85 86,67+ 6,67°
Ty lé c4 dé trimg (%) 54,17+ 2,04° 87,50 + 8,58° 91,67 + 6,42°
Strc sinh san thuc té (tring/kg) 12451 + 1875° 23755 + 1926° 23765 + 2534°
Ty lé thy tinh (%) 62,55 +5,91° 74,70 + 5,4 ® 83,42 + 3,26
Ty 1é n& (%) 52,66 +2.97° 67,46 + 4,20° 75,29 +2,77°
Ty 1é di hinh (%) 4,87 +0,60° 3,40 + 0,46 2,00 +0,24°
Nang suat ra bot (ca bot/kg ca cai) 3929 + 342° 11923 + 744° 14890 + 1222°

Két qua & bang 3 cho thdy c4 bé me st dung
thic an cong nghiép (TA3) cho cac chi tiéu nghién
ctru cao nhat nhu: SO ca cai tham gia sinh san (22
con) dat ty 1é ca dé tring (91,67%), stic sinh san thuc
té (23.765 trimg/kg), ty 1é thu tinh (83,42%), ty 1é nd
(75,29%), nang suat ra bot (14890 ca bot/kg ca cai) va
thap nhat 1a cong thic nuoéi vo ca b me st dung
thic an 1a ca tap (TA1) dat: s6 ca cai tham gia sinh
san (13 con) dat ty lé dé trimg (54,17%), stc sinh san
thuc té (12451 tring/kg), ty 1é thu tinh (62,55%), ty 1&
no (52,66%), niang suat ra bot (3929 ca bot/ kg ca
cai). Ca bo me st dung thttc 4n 1a c4 tap (TA1) dat

cac chi tiéu sinh san thap hon ca st dung thtc an tu
ché hodc thirc an cong nghiép 1a c6 thé 1a do ca
Ming sita tiéu hoa va hap thu dinh duong tir ca tap
chua hiéu qua nhu thic an ty ché va thicc an cong
nghiép.

Phan tich thong ke cho thay cac chi tieu ty lé de,
stc sinh san thuc té, ty 1é nd, nang sudt ca bot gitta
nghiém thic cho ca bé me an thac an tu ché (TA2)
va cho ca b6 me an thitc an cong nghiép sai khac
khong c6 y nghia (P>0,05), nhung déu cao hon &
nghiém thitc ca bé me stt dung thitc an 1a ca tap (P
<0,05). Ty lé thu tinh & nghiém thitc cho ca bo me an
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thic an tu ché khong c6 su khac biét voi cac nghiém
thirc con lai (P>0,05. Chat luong thirc an nuoi ca bo
me la mot trong nhitng yéu t6 quyét dinh dén chat
Iwong sinh san va ca bot. Trong qua trinh thanh thuc,
ca cling nhu dong vat khac thuong c6 nhu cau cao
hon déi voi mot s6 dudng chét nhu protein, lipid, acid
béo, vitamin, khoang (Nguyén Quang Huy, 2017).
Két qua thi nghiém nay cho thdy cad Ming sita st
dung thirc an cong nghiép c6 ham luong protein 40%
cho ti lé thanh thuc ca b6 me cao hon va ti 1é di hinh
& ca bot thap hon ca st dung thttc an tu san xuat c6
ham luong protein 30% (P<0,05). Trong thuc té, mac

du ca Mang stra 1a loai thién vé an thuc vat va mun ba
httu co, khi nuoi vo, ham luong protein trong thitc an
cong nghiép thuong & mitc kha cao, dao dong 36-38%
(Yap va ctv, 2007).

3.2. Anh hudng liéu lugng kich duc t6 dén sinh
san nhan tao cila ca mang sita

Két qua sau khi kich duc t6 cho ca b6 me thi xay
ra hién tuong bt cap. C4 dé trung sau khi tiém kich
duc t6 khoang 33 — 42 gio trong diéu kién moi truong
nudc 28-29°C. Cac chi tiéu sinh san duoc trinh bay &
bang 4 va bang 5.

Bang 4. Két qua sinh san nhan tao c4 ming sita bang kich dyc td theo liéu lwong khac nhau
. S6 ca cai o . L \ L e
NEDE | e ich | Tylecade oo | ORI | Thotganng | Sicsinh sin 60
duc to (con)
KDT1 18 33,33+ 11,54 41,77+ 1,36° 25,29 +0,85" 18873 + 256"
KDT2 18 66,67 +11,54° 36,47 + 1,05° 25,60 + 1,68 18950 + 97
KDT3 18 100,00 + 0,00° 33,83+ 1,27 24,03 £ 0,65 25137 + 148°
KDT4 18 8333+ 11,54° 36,50 + 0,85° 25,14 +1,51° 25163 +97°

Ghi chu: S6'liéu trong cung mot cot co ky hiéu chir cdi mii khdc nhau thé hién muic sai khdc co y nghia

thong ké voi p < 0,05.

Két qua thir nghiém cho thay, viec stt dung két
hop 1000 UI HCG cung v6i ham lwong LHRHa 30 pg
dat ty 1é so ca thé cai dé trimg thap nhat (33,33%),
tiép dén ham luong LRHa 40 pg dat ty 1é s6 ca thé cai
dé tring (66,67%). Stt dung két hop 1000 UL HCG voi
ham lwong LHRHa tir 50 pg — 60 pg cho ty 1é s6 ca
thé cai dé tring twong doi cao (83,33 - 100%). Gitra
cac nghiém thac thi nghiém KDT3 va KDT4 khac
nhau khong c6 y nghia thong ké (P>0,05), trong khi
gitta nghiém thiac KDT1, KDT2, KDT3 va KDT4 lai
khéc nhau c6 y nghia thong ké (P<0,05).

Thoi gian hiéu tng thudc ctia ca4 Mang sita xay
ra dai nhat & nghiém thac KDT1 (41,77 gio), tiép
dén 1la KDT4 (36,50 gid) va ngan nhat la KDT3
(33,83 gi0). Gitra cac nghiém thirc thi nghiém KDT2
va KDT3 khac nhau khong c6 y nghia thong ke
(P>0,05), trong khi gitta nghiém thitc con lai khac
nhau c6 y nghia thong ké (P<0,05). Trong diéu kién
nhiét do méi truong nuwdc dao déng trong khoang
25-30°C, sau thoi gian thu tinh khoang 24-26 gio
tring cd Mang stta n¢ thanh ca bot. Nhu vay, thoi
gian phat trién phoi cia c4 Mang sita trong thi
nghiém nay twong déng thoi gian phat trién phoi
cia ca Mang stta & ngoai tw nhién (24 gio)
(Bagarinano, 1991).

Qua két qua thi nghiém cho thdy, stc sinh san
cuia ca Mang dao dong tur 18873 - 25163 trimg/kg ca
cai voi khoi luong than bién dong 3,5-4,5 kg/con. Két
qua nay cua chung téi cao hon so voi nghién cttu ctia
Nguyén Thi Kim Van (2009) khi cho c4a dé bang
phuong phap kich thich moéi truong nuéc vao ky
trang tron hay trang non

Cac chi tiéu vé chat luong sinh san khac thé hién
& bang 5.

Bang 5. Ty 1é thu tinh, ty 1& né, ty 1é di hinh va ty 1é

ra bot ctia tritng
Nghiém | Ty lé thu Ty 1é n& Tyledi
thic tinh (%) %) hinh (%)
KDT1 |57,07+5,32*|63,53+5,01°| 2,79 + 0,42
KDT2 |63.83+4,51*|66,55+6,48"| 3,29+ 0,16™
KDT3 | 84,22 +4,09°| 88,68 +3,44°| 3,93+0,62
KDT4 |77,07 £4,65°(77,62+3,39"] 3,03+0,56"

Ghi chu: S6'liéu trong cung mot cot cé ky hiéu
chir mi khdc nhau thé hién muc sai khac co y nghia
thong ké voi p<0,05

Ty lé thu tinh va ty 1é nd gitta cac cong thic thi
nghiém c6 su chénh léch nhau, cao nhat & nghiém
thiec KDT3 (ty 1é thu tinh: 84,22%; ty 1& nd: 88,68%) va
ty 1é thu tinh va ty 1é nd thap nhat & KDT1 (ty lé thu
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tinh: 57,07%; ty 1é no: 63,53%). Tuy nhién gitta nghiém
thiec KDT3 va KDT4 sai khac khong c6 y nghia
(p>0,05) nhung sai khac c6 y nghia thong ké (p<0,05)
véi nghiém thiac KDT1, KDT2.

Ty 1é di hinh xuat hién cao nhat & nghiém thic
KDT3 (3,93%), thap nhat 1a KDT1 dat 2,79%. O cong
thirc thi nghiém KDT3 sai khéc c6 y nghia thong ke
(P<0,05) voi cong thic thi nghiem KDT1, KDT4
nhung khong sai khac voi cong thic KDT2 (p>0,05).
Ty lé ra bot cao nhat & KDT3 dat 85,95% va thap nhat
o KDT4 dat 73,25% (P<0,05). Gitta cac nghiém thirc
KDT3 c6 su sai khac c6 y nghia thong ke (P<0,05)
v6i cac nghiém thiec KDT2 va KDT4 nhung khéng
sai khac (p>0,05) v6i nghiém thiec KDT1.

Két qua nghién ctu st dung kich duc to
LHRHa + HCG & cong thiec KDT3 (50 ng LHRHa+
1000UI HCG/kg ca cai) va KDT4 (60 png LHRHa+
1000UI HCG/kg ca cai) trong nghién ctu cua
chung t6i c6 ty 1é thu tinh va ty 1é né cao hon so
voi két qua nghién ctru cia Nguyén Thi Kim Van
va ctv (2009) khi cho c4 dé bang phuong phap kich
thich méi truong nudc, dat ty 1é thu tinh 72,60 +
10,04%, ty 1é n& 62,69 + 8,14%. Sinh san ca bang
kich duc to thuong cht dong vé thoi gian va cho
két qua 6n dinh hon so voi phuong phéap sinh san
bang kich thich méi truong (Nguyén Quang Huy
va ctv, 2003).

4. KET LUAN

Trong s6 ba loai thic an nuéi vé ca Mang stra 1a
ca tap, thic an tu ché va thie an cong nghiép c6 ham
luong protein 40%, thi thitc an cong nghiép cho két
qua sinh san tot nhat véi ty 1é ca thanh thuc céa duc:
80,0%, ca cai: 86,67%, ty 1l dé 91,67%, ty lé thu tinh
83,42%, ty 1& nd 75,29%.

St dung két hop 50 pg LHRHa + 1000UI
HCG/kg kich thich sinh san c4 mang sita cho két
qua tot nhat. Cac chi tiéu sinh san ¢ nghiém thic nay
dat: ty lé trimg duoc thu tinh 84,22%; ty 1& nd 88,68%;
ty 1é ra bot 85,95%.
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EFFECTS OF DIETS AND INDUCED HORMONE ON SPAWING PERFORMANCE
OF MILKFISH Chanos chanosForsskal, 1775

Tran Thi Kim Ngan, Ta Thi Binh,

Nguyen Dinh Vinh, Tran Duc Luong, Nguyen Quang Huy
Summary

Research on the effects of conditioning diets and dosages of different types of induced hormones on the
reproductive performance of milkfish (Chanos chanos Forsskal, 1775) was conducted in contribution to
complete artificial breeding procedure of this species. The study was conducted through two experiments
from september 2017 to june 2018. In the experiment 1, the effects of three broodstock diets, including
trash fish (TA1), homemade formulated diet (TA2) and commercial formulated diet (TA3) on roproductive
performance of milkfis were investigated for a period of 4 months. In the experiment 2, two types of
inducing hormones (HCG, LHRHa) with four dosages of 30 p LHRHa + 1000 IU HCG/kg female (KDT1),
40 n LHRHa + 1000 IU HCG/kg female (KDT2), 50 1 LHRHa + 1000 IU HCG/kg female (KDT3) and 60 p
LHRHa + 1000 IU HCG/kg female (KDT4) on reproductive performance of milkfish broodstoc were tested.
Males brood fish were injected with half dosage of females in each treatments. Using commercial
formulated diet with 40% protein content gives better reproductive results than trash fish or homemade
formulated feed. The rate of mature fish (male: 80.0%, female: 86.67%), spawning rate (91.67%), fertilization
rate (83.42%) and hatching rate (75.29%) were highest in broodfish fed with comercial formualted feed (P
<0.05). Using a combination of two hormones LHRHa and HCG with the dose of 50 pg LHRHa + 1000UI
HCG/kg female fish resulted in fertilized egg rate of 84.22%, hatching rate of 88.68%, higher than those

reproductive parameters in other treatments (P <0.05).

Keywords: Milk fish, Chanos chanos, artificial breeding, broodstock diets.
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ANH HUONG CUA TY LE VA TAN SUAT CHO AN LEN
TANG TRUONG, TY LE SONG, HE SO CHUYEN POI THUC AN CUA
CA MANG SUA (Chanos chanos Forsskal, 1775)
GIAI POAN CA HUONG LEN CA GIONG

EFFECT OF FEEDING RATIO AND FEEDING FREQUENCY ON GROWTH, SURVIVAL
AND FEED CONVERSION RATIO OF MILKFISH (Chanos chanos Forsskal, 1775)
FROM FRY TO JUVENILE STAGE

Tran Thi Kim Ngén’, Ta Thi Binh?, Nguyén Dinh Vinh?
Tran Dirc LmrngS,ﬂ Nguyén Quang Huy"
'Truong cao dang su pham Ngh¢é An,
2Vién ndng nghiép va Tai nguyén, Truong Pai hoc Vinh
3Vién Sinh thai va Tai nguyén sinh vat,
N “Trung tam Ung dung tién bo KHCN Nghé An
Tac gia lién hé: Nguyéen Dinh Vinh (Email: vinhnguyendinhdhv@gmail.com)
Ngay nhdn bai: 25/02/2021; Ngay phan bién thong qua: 22/03/2021; Ngay duyét dang: 29/03/2021
TOM TAT
Nghién cieu anh hiong cia ti ¢ cho dn va tan sudt cho dn 1én ting truong, ty 1é song va hé sé chuyén
doi thike an, hé s6 phan dan cia ciia cé Mang sita giai doan cd hwong lén cd giong dwoc tién hanh trong thi
nghiém két hop hai nhan t6. Ba ti 1é cho dan la 5% khoi lwong ca (BW) /ngay, 10 % BW/ngay va 15 % BW/ngdy
két hop véi 3 tan sudt cho an la 2 lan/ngay (2F), 3 lan/ngay (3F) va 4 lan/ ngay (4F) tao thanh 9 cong thire
thi nghiém. Moi nghiém thirc c6 3 lan Idp lai. Cd hiedng ¢& trung binh 2,7 £0,08 cm/con dwoc nuéi trong 27
bé com compiste thé tich 500 L/bé véi mat dg 1,5 con/L. Thirc dn céng nghiép NRD ciia Bi dwoc sir dung dé
nuéi cd. Thoi gian thi nghiém trong 28 ngay. Két qud thi nghiém cho thdy ¢6 s twong téc, anh hwéng lan nhau
gitka i 16 va tan sudt cho an dén tdt ca cdc chi tiéu danh gid (P<0,05). Két qua cho thay, dé t6i wu toc do ting
truecng, ti 1é séng, hé s6 phan dan va hé s6 chuyén doi thirc an va sé lan cho an khi wong cd Mdng sita tir giai
doan ca hirong 1én cd giong, sir dung ché dg cho an 10 % BW/ngay va cho an 3 lan/ngay la lya chon tot nhat.
O ché a6 cho an nay, cd dat toc do tang trucng (9,72 % BW/ngay), ti 1é song (95%), hé s6 phin dan (3,13%)
va hé sé chuyén doi thirc an (1,8).
Tir khéa: Ca Mang sita, ché d cho an, ty Ié song, tang truong, hé s6 chuyén doi thirc dn
ABSTRACT

The effects of feeding ratio and feeding frequency on growth, survival rate and feed conversion ratio
during nursing Milkfish from the fry stage on juvenile was conducted using a factorial experiment. The three
feeding rates were 5% fish weight (BW) / day, 10% BW / day and 15% BW / day combined with 3 feeding rates
of 2 times / day (2F), 3 times / day (3F) and 4 times / day (4F) created 9 treatments. Each treatment had 3
replicates. Milkfish fry with the average size of 2.7 £ 0.08 cm were nursed in 27 composite tanks of 500 L
each at stocking density of 1.5 fish /L. Fish were fed with weaning formulated diets named NRD for 28 days.
The results showed that that there were significant interactions between feeding rate and feeding frequency
on all criteria (P <0.05). In order to optimize the growth rate, survival, size hierarchy, feed conversion ratio
and feeding frequency, feeding regime of 10% BW /day and 3 times / day was the best option. At this optimal
feeding regime, the fish attained specific growth rate of 9.72% BW /day, survival rate of 95%,), size hierarchy
rate 3.13%, and feed conversion ratio of 1.8 at the end of the experiment.

Keywords: milkfish , feeding regime, growth, survival, feed conversion ratio
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I. PAT VAN PE

CaMangstta Chanoschanos(Forsskél, 1775)
1a loai duy nhat trong ho ca4 Miang (Chanidae),
thugc bd ca vay tia (Gonorynchiformes). Ca
Ming sita ¢ bé ngoai cn ddi, co thé thudn dai,
dep hai bén, voi vay dudi ché kha sau, chidu
dai ca 16n nhit c6 thé dat téi 1,7m (Fish base).
Loai ca nay phan bd rong khip trong khu vuc
An Do- Thai Binh Duong, ¢ nhitng ving bién
nhiét doi va can nhiét d6i va lan rong tir bién
Héng Hai, Pong Nam chau Phi dén Mexico
(FizGeral, 2004). Ca Mang sira la mdt trong
nhirng loai ca bién nudi truyén théng quan trong
& cac nude chau A nhu Philipine, Indonesia,
va DPai Loan - Trung Qudc tir khoang 4-6 thé
ky trudc (Bagarinao, 1991). San lugng nudi ca
Mang sita ¢ Philippine, Indonéxia nam 2006 da
dong gop khoang 96 % téng san lwong nudi ca
nudi & Pong Nam A (Rimmer, 2008). Gan day
Thai Lan da dua ci4 Ming sita vao thanh phan
loai nuoi thuy san nudc lg, do loai nay co thit
thom ngon, tde d6 sinh truong nhanh, dat khéi
lugng 800-1000 g/con sau 10-12 thang nuoi
(Kosawatpat 2015). Ca Mang sira cling 1a loai
rong mudi nén c6 thé nudi trén bién, viing nudc
lg hoac nudc ngot. Nuoi ca Mang sita co chi
phi dau tu thap. Ca 1a loai thién vé an thyc vat,
thirc 4n trong ty nhién cta ching chi yéu la
sinh vat nho, rong tdo va mun ba hitu co. Ca co
thé nudi don hodc nudi ghép véi cac ddi tuong
khac nhu tom, nhuyén thé dé ting ning suat va
giam ham lugng hitu co trong ao, tao giai phap
nuoi than thién véi moi truong (Rimmer va ctv,
2012; Kosawatpat, 2015).

Ca Mang sira ¢6 khuynh huéng song thanh
bay xung quanh bo bién va cac dao co da
ngam. Ca bot séng & bién khoang 2-3 tuan,
sau d6 ching di cu vao cac bii lay co dudc,
su vet, cac cuira song va doi khi 1a ca cac hd
nude lo, sau d6 tro lai bién dé truong thanh
va sinh san (Bagarinao, 1991). O Viét Nam,
c4 Mang sita phan bd & ving bién Pong vinh
Bic bo va viing bién mién Trung, bit gap nhiéu
nhit & Binh Pinh (Nguyén Thi Kim Van va
ctv, 2009). Ca Ming sira 1a d6i tugng nudi mai
dugc quan tdm gin day & Viét Nam. Ca duoc
nuoi thtr nghiém ¢ mot s6 tinh ven bién & hinh
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thirc nudi quang canh hoac nudi ghép trong cac
a0 nudi tom tham canh va ban tham canh dé
lam sach méi trudng va giam rai ro vé bénh
cho t6m nuoi. Hién nay giong ca Ming sita cho
hoat dong nuoi thuy san ¢ nudc ta dang hoan
toan phu thudc vao khai thac tr ty nhién, chua
dap g duoc nhu cau nudi ciia ngudi dan vé sd
luong, chat luong gidng va thdi vu nudi. Ng-
hién ciru san xut gidng ca Miang sita nhan tao
0 Viét Nam mdi chi dumg & quy mo thi nghiém,
su dung phuong phap cho smh san tyr nhién
bang cach diéu chinh mot sé yéu td méi truong
nude (Nguyén Thi Kim Van va ctv, 2009). Vi
vay dé goép phan hoan thién quy trinh san xuat
giong nhan tao loai ca nay, viéc nghién ctru ti
16 va tan sut cho an phu hop ¢ giai doan tir ca
huong 1én ca gidng 1a can thiét.

II. PHUONG PHAP NGHIEN CUU
1. Phwong phap nghién ctru
1.1. Bé tri thi nghiém

Ca str dung dé bd tri thi nghiém c6 ngudn tir
sinh san nhan tao. Ca huong chiéu dai 2,7+0,08
cm, khéi luong 0,28 £0,11 g, bé tri nudi véi mat
d6 1,5 con/L trong hé théng 27 bé composite co
thé tich 500 L/bé. C4 duoc cho an bang thic
an téng hop NRD cua Bi, kich ¢& hat tir 400
pm tang dan dén 1.200 pm, ham lugng protein
55%, lipid 9%, chat xo 1,9%. Thi nghiém két
hop hai nhan t6 bd tri trong 9 nghiém thirc
(Bang 1) v6i 3 ché do cho an (2, 3 va 4 lan/
ngay) va 3 ti 1€ cho an (5, 10, 15%BW/ ngay).
Th1 nghiém dugc b tri hoan toan ngiu nhién,
mdi nghiém thuc [dp lai 3 lan.

Céac bé composite dugc v¢ sinh sach va cho
nuée bom di duoc xir Iy vao mdi bé suc khi
that manh trong 24 gio dé dao bao ngudn oxy
trong nudc > Smg/l trudce khi tha ca. Trudce khi
tién hanh thi nghiém cé dugc uong chung trong
bé Composite 0,5m? c6 suc khi nhe. Cac thong
s6 moéi trudng chi dinh theo ddi gdbm: pH tir 7,6

—8,3; nhiét do 28 — 30°C, oxy hoa tan 3,6 — 5,2
ppm; d6 man 30 ppt, NH,-N < 0,5 ppm. Dinh
ky 3 ngay si phong két horp v6i thay nuaoce 30%.
Mat do wong 1,5 con/L. Cén va do ngau nhién
30 con dé xac dinh khdi lugng va chiéu dai ban
dau. Thoi gian thi nghiém wong nudi ca trong
28 ngay.
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Bang 1. Thoi gian cho &n va tin suit cho in khac nhau.
Thoi gian cho
in va tan suét 5% BW 10 % BW 15% BW
cho an
2F (8:00, 17:00) (8:00, 17:00) (8:00, 17:00)
3F (7:30, 12:30, 17:30) (7:30, 12:30, 17:30)  (7:30, 12:30, 17:30)
4F (7:00: 10:30; 14:00; 17:30) (7:00; 10:30; 14:00; 17:30) </-0%; 11(7)‘;?)5) 14:00,

Ghi chi: 2F, 3F, 4F lan luot la tan sudt cho an 2 lan (8:00, 17:00), 3 (7:30, 12:30, 17:30) va 4 lan/ngay (7:00; 10:30; 14:00; 17:30).

Cac chi tiéu danh gia gom ty 18 song, toc do
tang trudng, hé s6 phan dan va hé s chuyén
d6i thirc an FCR.

2. Phuong phip thu thip so liéu

Panh gia téc d6 ting trudng cua ca duoc
xéc dinh tai thoi diém két thiic thi nghiém, trén
30 ca thé duoc thu ngau nhién, do chiéu dai
chuén (SL) bﬁng thuéc kep chia vach c6 do
chinh x4c dén 0,1 mm va khéi lugng (W) toan
than c4 bang can dién tir TANITA c6 d6 chinh
xéac dén 0,01 g.

- Toc @6 tang truong tuyét d6i theo khoi
luong va chiéu dai binh quan theo ngay cua ca
thi nghiém duoc xéac dinh theo cong thuc:

ADG (g/ngay hodc cm/ngay) = (Wt-W )/t
hodc = (Lt-L)/t.

Trong do: W valla khdi luong va chidu dai
clia ca tai thoi dlem bat dAu thi nghiém; Wt va Lt
1a khoi luong va chiéu dai cta cé tai thoi diém két
thiic thi nghiém; t 13 s ngay thi nghiém.

- Thc @6 tang trudng tuong ddi cua ca duge
xac dinh theo cong thirc:

SGR (%/ngay) =100 x [Ln(W,) —Ln(W )]/t
hodc =100 x [Ln(L,) — Ln(L )J/t.

Trong d6: W va L, la kh01 lwong va chiéu
dai ca tai thoi dlem bat dau thi nghiém; W, va
L, 1a khi luong va chleu dai ca tai thoi dlem
két thuc thi nghiém; t 1a s6 ngay thi nghiém.

- Mtic d6 phan dan cta ca dugc xac dinh
theo cong thirc:

CV (%) = (SD)/y) x 100.

Trong do: SD la dg léch chuin mau, x la
kich co ca trung binh.

*Phuong phap danh gia ty 1¢ séng

Danh gia ty 1¢ séng ctia cé thi nghiém dugc
xac dinh theo cong thirc:

SR (%) = 100 x (s6 ca thu hoach + s6 ca

chét do thu mau)/s6 ca tha ban dau.

* Phuong phap dénh gia hé s6 thic an

Hé s6 thie an FCR duoc tinh theo cong
thuc:

FCR = Wtasd/WG:

Trong d6: Wtasd: Khdi lugng thirc an sir
dung; WG: Khdi luong ca ting
3. Phuong phap xir 1y s6 liéu

S6 liéu o cac chi tiéu danh gia duoc thé
hién 1a Gia tri trung binh = SD. Khi phan tich
ANOVA hai nhan t6 cho thiy tuong tac co y
nghia (P<0,05), Phan tich ANOVA mét nhan t6
va tiéu chuan kiém dinh Duncan dugc sit dung
dé so sanh gia tri trung binh ciia cic nghiém
thire. Khi khong co6 su tuong tac gitta hai nhan
t6 (P >0,05), kiém dinh sy khac biét giira cac
nghiém thtrc dua vao phan tic ANOVA 2 nhan
td dugc sir dung.
1. KET QUA NGHIEN CUU
1. Dién bién cac yéu td mdi truwong trong qua
trinh thi nghlem

Cac yéu to moi truong trong qua trinh
uong nudi da duoc theo ddi va trinh bay trong
Bang 2. Nhiét d0 nudc trong ngay dao dong
khong qua 2°C, budi sang 26,7°C va budi chiéu
28,3°C, khoang nhiét do nay thich hop cho ca
phat trién. Oxy hoa tan trong cac nghiém thirc
dao dong tur 6,1 — 6,4 mg/l vao budi sang va
budi chiéu tir 6,6 — 6,8 mg/l. Gi tri pH cua thi
nghiém lu6n 6n dinh trong khoang thich hop tir
7,9 — 8,3. 6 man 6n dinh, trung binh 27,5%o.
Theo nghién ctru ctia Lé Van Sinh va ctv, 2015,
mdi truong nude trong bé wong phi hop V0’1
diéu kién tu nhién noi c6 c4 Ming sira xuat
hién: d6 man 25-33%o, oxy hoa tan: 5-6mg/I,
pH: 7,5-8,5, nhiét do: 27 — 29°C.
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Bang 2. Yéu t6 méi trudong wong ca Ming sira giai doan ca hwong Ién ca gidng.
‘At 44 (O
Nehiem thie sanzhlet = ((Zjl)ﬁéu pH Do man (%o0) Sér?gxy (mg/lc)hiéu
5%BW 272+032 28,1+032 80-82 275+0,06 6,1+022 6,8+0,20
2F 10%BW 274+049 283+0,21 81-83 27,5+0,06 63+0,24 6,3+0,22
15%BW 273+0,26 28,2+025 79-82 275+006 6,2+022 6,2+0,18
5%BW 272+042 28,1+032 8,0-82 275+0,06 6,1+022 6,8+0,20
3F 10%BW 27,2+0,32 28,1+0,32 80-82 27,5+0,06 6,1+0,22 6,8+0,20
15%BW  27,4+0,49 28,3+0,21 8,1-83 27,5+0,06 6,3+0,24  6,3+0,22
5%BW  27,3+0,26 28,2+0,25 7,9-8,2 27,5+0,06 6,2+0,22  6,2+0,18
4F 10%BW  27,2+0,42 28,1+0,32 8,0-8,2 27,5+0,06 6,1+0,22  6,8+0,20
15%BW  27,2+0,42 28,1+0,32 8,0-8,2 27,5+0,06 6,1+0,22  6,8+0,20

O tat ca cac chi tiéu d4nh gia (chiéu dai va khdi
lugng cuoi, toc do tang trudng), co sy tuong tac
gitta sO lan cho an va ti 1€ cho an (P<0,05; Bang

2. Tang truwdng ca Mang sira
Tang truong cua cad Mang sita trong qua
trinh thi nghiém dugc the hién ¢ Bang 3.

Bang 3. Anh hwéng ciia ti 1é cho in, tin suit cho in dén ting truéng ciia cA Ming sira gidng.

Nghiém thirc L,(cm) | SGR, (%/ngay) | W, (2) | SGR_ (%/ngay)
TAn suit cho dn * Ti I¢ cho in
2F*5%BW 4,34 +0,12° 1,69 + 0,10° 3,17 +0,04° 8,66 + 0,045°
2F*10%BW 5,25 + 0,06% 2,37 + 0,04 3,80 = 0,07¢ 9,32 £ 0,04
2F*15%BW 5,19 + 0,64 2,34 + 0,04 3,97 +0,13¢ 9,47 +0,11¢
3F*5%BW 4,87 +0,07° 2,09 + 0,05 3,46 £ 0,05 8,98 + 0,051
3F*10%BW 6,20 =+ 0,50° 2,97 £ 0,03¢ 4,26 + 0,05 9,72 + 0,04¢
3F*15%BW 6,08 +0,51" 2,90 & 0,03¢ 4,14 +0,21° 9,62 + 0,02
4F*5%BW 5,19 £ 0,64 2,34 + 0,440 3,82 £0,07° 9,34 + 0,06°
4F*10%BW 5,88 £1,05% 2,74 +0,74° 439 +0,11° 9,81 + 0,068"
4F*15%BW 5,88 1,09t 2,73+ 0,71¢ 4,37 + 0,091 9,83 + 0,09
Tén suét cho dn
2F 4,93 +0,16 2,134+ 0,11 3,65+0,32 9,15 +0,32
3F 571+0,16 2652+0,11 3,95 +0,32 9,44 + 0,32
4F 5,65+0,16 2,60+0,11 4,19 + 0,32 9,66 = 0,32
Ti 1€ cho an
5%BW 4,79 +0,16 2,04+ 0,11 3,48 +£0,32 8,99 + 0,32
10%BW 5,78+ 0,16 269+0,11 4,15+ 0,32 9,62 + 0,32
15%BW 5,72+0,16 2,66 +0,11 4,16 0,32 9,63 +0,32
Two-way ANOVA
Tan sut cho an P<0,05 P<0,05 P<0,05 P<0,05
Ti 1& cho an P<0,05 P<0,05 P<0,05 P<0,05
Tuong tac P<0,05 P<0,05 P<0,05 P<0,05

Ghi chii: Trong cimg mét cdt cdc chi cdi khdc nhau thé hién sw sai khdc c6 y nghia thong ké (P<0,05); 2F, 3F, 4F lan lwot I tan sudt cho an 2, 3, 4 lan/ngay;
TL, (cm) la chiéu ddi ciia cd tai thoi diém két thiic thi nghiém; W, (g) la khéi lwong ciia cd tai thoi diém két thiic thi nghiém SGR: téc dp sinh trudng dac trung.

60 o TRUONG DAI HOC NHA TRANG




Tap chi Khoa hoc - Cong nghé Thuy san

S6 1/2021

3). Khéi luong trung binh cua ca tai thoi diém
két thac thi nghiém dat cao nhit & nghiém thirc
4F*10%BW (4,39 g/con) va 4F*15%BW (4,37
g/con) nhung khong khac biét c6 y nghia voi
khéi lugng ca ¢ nghiém thirc 3F*10%BW (4,26
g/con). Ca & nghiém thic 2F*5%BW c6 khdi
luong trung binh thap nhat (3,17g/con; P<0,05).
Xu huéng nay ciing duoc phan anh 6 toc do ting
truong theo khdi lwong ca. Tuong tu nhu ting
truong khdi Iuong, chiéu dai trung binh cua ca
tai thoi diém két thic thi nghiém & nghiém thirc
2F*5%BW thap nhét (4,34 cm/con) nhung khong
khac biét vdi ca ¢ cac nghiém thirc 2F*10%BW,
2F*15%BW va 3F*5%BW (P>0,05). Chiéu dai
c4 & nghiém thirc 3F*10%BW cao nhét (6,20 e/
con) nhung khong khac bi€t véi ca & nghiém thirc
3F*15%BW hoic cac nghiém thirc ¢6 4 1an cho
an (P>0,05). Toc d6 tang truong vé chiéu dai ca

ciing phan anh tuong tw & khdi lwvong ca. Nhu
vay két hop cho cé an 3 1an/ngay vdi ti 16 cho an
10 %/BW/ngay (nghiém thtrc 3F*10% BW) t6i
wu nhat vé mit ting truong ciia ca va giam sb lan
cho cé an, giam thoi gian lao dong cham soc ca.

Két qua nghién ctru cta Johnston va ctv
(2003) trén ca khoang cb (Amphiprion percula)
va ctia Ly va ctv (2005) ¢ cd& ma chdm nau
(Epinephelus coioides) giai doan giéng ciing
cho rang thay sb lan cho @n va ti 1& cho dnanh
hudng 1én tang trudng cua ca. Ly va ctv (2005)
cting de nghi tan sudt cho an 3 ngay/lan (mdi
1an cho an dén no) nén sir dung dé wong ca ma
chdm nau dé dat tbc do tang truong tot nhat.
3. Ty 1é song, hé s6 phan dan va hé sé chuyén
ddi thire iin

Anh huodng cua ti 1é cho an va tuan suét
cho an dén ti 1¢ séng, hé sb phan dan va hé sb

Bang 4. Anh hwéng ctia ti 1€ cho an va tan suat cho dn dén ty 1€ song, hé so phan dan va hé so
chuyén doi thirc dn cia ca Mang sira giong.

Nghiém thiic Ty 18 séng (%) | H¢ sb phan dan (%) FCR
Tén suit cho dn * Ti I¢ cho in
2F*5%BW 90,00 + 3,35¢ 5,39 +0,56¢ 1,33+0,21°
2F*10%BW 92,89 + 2,24%® 3,62 £ 0,237 1,40 £0,10°
2F*15%BW 91,33 +£2,32% 424 +0,16° 1,80 +0,10°
3F*5%BW 91,28 +1,42° 4,06 + 0,42¢ 1,47 £0,15°
3F*10%BW 95,00 + 1,42° 3,76 £0,31% 1,80 +0,10°
3F*15%BW 92,89 + 2,24 3,13£0,19® 1,70 £0,10°
4F*5%BW 89,11 +2,02° 4,24 £0,16° 1,30 £ 0,10°
4F*10%BW 94,33 +1,43° 3,14 + 0,65® 1,93 £0,15°
4F*15%BW 92,61 £1,42% 2,96 +0,38° 1,93 £0,15°
Tén suit cho in
2F 91,41 +£0,70 441+0,15 1,51 +0,07
3F 93,05+ 0,70 3,66 £0,15 1,66 £ 0,07
4F 92,02 +0,70 3,45+0,15 1,72 £0,07
Ti 1€ cho an
5%BW 90,13 £0,70 4,56 £ 0,15 1,37 +0,07
10%BW 94,07 0,70 3,51£0,15 1,72+ 0,07
15%BW 92,28 0,70 3,44 +0,15 1,81 +0,07
Two-way ANOVA
Tén suét cho &n P>0,05 P<0,05 P<0,05
Ti 1€ cho an P<0,05 P<0,05 P<0,05
Tuong tac P<0,05 P<0,05 P<0,05

Ghi chii: Trong ciing mét cét cde chit cdi khdc nhau thé hién sw sai khdc cé y nghia théng ké (P<0,05); 2F, 3F, 4F lan luot ld tan sudt cho an 2, 3, 4 lan/ngay;
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chuyén dbi thirc dn dén c4 Ming sita gidng thé
hién ¢ Bang 4. C6 su tuong tac gitra ti 1€ cho
dn va tan suat cho an & tat ca cac chi tiéu danh
gia (P>0,05).

Ti 1¢ sdng trung binh cia ¢4 & nghiém thirc

Tir két qua cua thi nghiém trén cho thay, khi
t6i uru hoa cac chi tiéu danh gia, dé ca co tbe do
tang trudng, ti 1& sdng cao, hé sé phan dan thap,
FCR thép va s6 1an cho ¢4 an nén chon ti 1é cho
an 10 % BW/ngay va s6 lan cho in 3 lan/ngay.

3F*10%BW dat cao nhit (95,0 %) nhung chi
khac biét c6 y nghia (P<0,05) voi ca ¢ nghiém
thire 2F*5%BW (90 %) va 4F*5% BW (89,11
%). Nhu vay cho ca an voi ti 1€ 5% BW/ngay lam
giam ti 16 séng ciia ca dén giai doan cé gidng.

Hé s6 phén dan thé hién do déng déu vé
cd ca. Hé s6 cang 16n, mirc do dong déu cang
giam. Hé s6 phan dan ciia ¢4 cao nhat & nghiém
thirc 2F*5%BW (5,93 %; P<0,05) va nho nhat
0 nghiém thic 2F*10%BW (2,62 %) nhung
khong khac biét c6 y nghia véi cac nghiém
thirc con lai (P>0,05) ngoai trr nghi€ém thirc
2F*5%BW. Nhu vay ti 1€ cho an 5% BW/ngay
v6i tudn sudt 2 lan/ngdy di lam ting muc do
phan dan cua cua ca.

IV. KET LUAN VA PE XUAT

Ti 18 cho dn va tan sudt cho an tac dong 1an
nhau va anh huong dén ting truong, ti 1¢ séng,
hé s chuyén ddi thirc an, mic do phan dan
cua ca Mang sita trong giai doan uong tu ca
huwong 1én c4 giéng. Khi t6i uvu héa dong thoi
cac chi sb danh gid, st dung ti 1& cho an 10 %
khéi lugng ca/ngdy véi tan suat cho an 3 lan/
ngay cho két qua wong tot nhat vé toc do ting
truong (9,72 % BW/ngay), ti [¢ séng (95%), hé
s6 phan dan (3,13%) va hé sé chuyén dbi thire
an (1,8). Nén str dung ché do cho an nay trong
uong nudi ca Mang sira giai doan tir huwong 1én
gidng khi sir dung thirc an cong nghiép.
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KHOA HOC CONG NGHE

XAC DINH KHAU PHAN AN CA MANG (Chanos chanos
Forsskal, 1775) TRONG NUOI GHEP VO1 TOM THE CHAN
TRANG (Litopennaeus vannamei Boone, 193 1)

Ta Thj Binh’, Nguyén Pinh Vinh! Tran Thj Kim Ngén?

TOM TAT

Xac dinh khdu phan an ca mang (Chanos chanos Forsskal, 1775) trong nudi ghép véi tom thé chan trang
(Litopennaeus vannamei Boone, 1931) duwoc tién hanh tir thang 12/2020 - 9/2021. Thi nghiém duoc bé tri
hoan toan ngau nhién vo6i 4 nghiém thiec 1an luot 1a (KP1): cho c4 ming an voi khdu phan 2% khdi luong
than/ngay (BW); (KP2): cho c4 ming dn v6i khdu phan 4% khéi luong than/ngay; (KP3): cho c4 ming an
voi khau phan 6% khoi luong than/ngay; (KP4): Khong cho ¢4 mang dan. Méi nghiém thic duoc lap lai 3
lan. Két qua nghién cttu cho thay, nuéi ghép c4 ming véi tom nén cho ca ming an véi khau phan 6% BW
dam bao duoc céc tiéu chi vé sinh trudng, hé s6 chuyén ddi thitc 4n, ty 1é song va ning suat cia tom va ca.
Cu thé: O ca mang (Ty lé séng trung binh dat 93%; téc do ting trudong 1a 3,31 + 0,05g/ngay va 1,35 +
0,005%/ngay; he so thic an: 2,26; niang suét: 4147 kg/ha). Tom nuoi dat: Ty lé song: 73,49%; t6c do ting

trudng: 0,25 g/ngay va 3,46%/ngay; hé s6 thirc an: 1,13; nang suat: 11.470 kg/ha).

Tit khéa: Cd mang, nuéi ghép, tom thé chdn trdang, khdu phan an.

1. BAT VAN DE

Trong nhitng nam gan day, nudi tom tham canh &
nhiéu noi bi thiét hai 16n do diéu kién moi truong xau,
dich bénh buing phat va lay lan nhanh. Dé giam thiéu
rai ro, da c6 nhtng giai phap cai thién moi truong
nuéc nuoi nham han ché dich bénh. Nudi ghép véi
loai thiy san thi hai 1a gidi phap sinh hoc nham han
ché st dung hoa chat trong nuoi tom. Viec st dung
cac loai phu nuoi cling trong ao tom sé cung cap nhiéu
loi ich nhu giam s6 luong cac chat dinh duong hoa
tan, loc chat ran lo ltmg, an cac chat hitu co du thira,
cai thién chat luong nudc va ting cuong kha ning
khang bénh chong lai tac nhan gay bénh [1].

Ca mang (Chanos chanos Forsskél, 1775) 1a loai
dé nuoi, co cau tao luoc mang day, thich hop cho viéc
an loc. Trong ty nhién, c4 mang an chua yéu la thuc
vat phu du, giai doan c4 nhé an nhiéu mun ba httu co
va cac chat van trong nuoc hay & day thuy vuc. Giai
doan c4 sau 3 tuan tuéi dac tinh thich an cac loai tdo
lam, t4o luc, tdo khué va giap xac, 4u trung con trung,
giun dat va nhom tao luc dang soi [2]. Viéc nuoi ghép
tom voOi ca mang sé giup mot s6 yéu t6 moi truong
nhu: pH, do trong, ammonia téng so6, tong luong dam,
hydrogen sunphide, 14n hoa tan va mat do tao trong ao
c6 ham luwong nhé hon va bién dong thap hon so véi
cac ao nuoi tom don. Pac biét & cac ao nuéi tom voi ca
mang trong ao ludn c6 thanh phan tao khué va tao luc

! Vién Nong nghiép va Tai nguyén, Truong Dai Hoc Vinh
% Truong Cao ddng Su pham Nghé An

120

chiém uu thé, con & cac ao tom don trong ao luon ton
tai thanh phan tao khué, tao lam chiém uu thé va mat
do bién dong lon. Do @6, nudi ghép tom véi cA mang
duoc coi 1a giadi phap c6 hiéu qua cao vé kinh t€ va an
toan vé mat sinh hoc cho tom nuéi. Pong thoi, gitp
chat lvong nuoc trong ao nudi tom tot hon, gép phan
gidm thiéu cac mam bénh, giup tom nuoi khoe va tang
nang suat tom nuoi [3]. Nham khai thac, st dung c6
hiéu qua nhimg ao ho nudi tom kém hiéu qua hién
nay, mot so tinh da trién khai thuc hién cac mé hinh
nuoi ghép ca miang voi mot so cac doi twong khac nhu
tom, 6c huong, ca dia va budc dau cho thay cac doi
tuwong nudi ghép sinh trudng, phat trién rat tot, cac
thong so ky thuat déu dat.

Tuy nhién, hién tai trong nuéi ghép ca mang véi
tom chi xac dinh duoc khiu phan an cho tom tir 3 -
6,5% khoi lwong than (BW) tuy theo kich co to, trong
khi chua xac dinh duwoc khau phan an pht hop cho ca
mang. T d6, co thé tan dung duoc ngudn thirc an
sén co trong ao nudi gop phan ting gia tri kinh té
tréen mot don vi dién tich san xuat.

Do do, nghién cau: “Xdc dinh khdu phan thic an
nudi ghép cd mang véi tom thé chdn trang nudi
thuwong phdm” 1a rat can thiét. Két qua nghién ctu
nay la co s& khoa hoc xay dung quy trinh nuéi ghép
tom va ca mang thuc ddy muc tiéu da dang hoa doi
tuong nudi & Nghé An va vung Bac Trung bo.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru
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Ca mang c6 kich thuoc 10 - 12 cm, ¢6 ngudn goc
sinh san nhan tao tir du 4an “San xuét thir nghiém
giong va nudi thwong phdm nguodn gen c4 mang” au
trung tom thé PL15 dugc mua tr Cong ty TNHH
Thong Thuan.

2.2. Phuong phap nghién ctru
2.2.1. Phuwong phdp bo tri thi nghiém

C4 mang giong va 4u trung tom thé duoc bo tri
ngau nhién trong 4 ao véi dién tich 600 m?/ao, moi
ao ngan lam 3 6, mdi 6 200 m? voi cac khiu phan an
khac nhau:

Nghiém thic 1 (KP1): Cho c4 mang an véi khau
phan 2% khoi luong than/ngay.

Nghiém thie 2 (KP2): Cho c4 mang an véi khau
phan 4% khoi luong than/ngay.

Nghiem thtc 3 (KP3): Cho c4 ming an voi khau
phan 6% khoi luong than/ngay.

Nghiém thiic 4 (KP4): Khong cho ca mang an.
Mat do tom nudi: 70 con/m?.

Mat do ca nuoi: 0,5 con/m?.

Ca mang tha sau khi tha tom 30 ngay.

Thoi gian thi nghiém: Tom sau khi nuéi duoc 90

ngay tién hanh thu hoach va nuéi ti€p ca mang dén
270 ngay thi tién hanh thu hoach.

Cach thu hoach tém: Thao 30% luong nudc trong
ao, dung ludi vét co chiéu dai toi thiéu bang chiéu dai
mot canh bo ao dé kéo thu tom (ca mang c6 tap tinh
song bay dan nén thuong nhay ra ngoai khi kéo ludi,
s6 con lai sé bat loai bé dé thu tom).

Phuong phap cho an:

Doi v6i tom: Thic an cho tom 1a thic an cong
nghiép c6 ham luwong protein khoéng qua 38%, ngay
cho 4n 4 lan vé6i khiu phan an tir 3 - 6,5 tuy theo kich
co tom. Thic an ctia tom duoc dat trong sang dé diéu
chinh lwong thitc an cho phtt hop (moéi 6 thi nghiém
1 sang an)

Dai voi ca mang: Thitc an st dung cho ca ming
la thic an cong nghiép dang vién néi c6 ham luong
protein 20% (Vi ca mang 1a loai an thién vé thuc vat
nén nhu cau ham luong protein thap). Cho c4 mang
an trudce khi cho tém dn 30 phut. Thoi gian nudi ghép
voi tom cho c4 mang an 1 1an, thoi gian sau khi thu
hoach tom thi cho c4 an ngay 2 lan/ngay. Thic an
clia ca mang duoc cho vao khung dé diéu chinh
luong thitc an cho phu hop.

Quan ly va cham soc: Thuong xuyén kiém tra cac
yéu t6 moi truong nuéc nhu: pH, do man, mau nuoc,
oxy hoa tan, nhiét do... Duy tri cac chi s6 6n dinh trong
gioi han thich hop, bao dam cho ca phat trién binh
thuong trong sudét thoi gian nuodi. Thay nuoc thuong
xuyén, moéi lan thay 30% luong nuodc trong ao hoidc
nhiéu hon khi nudc trong ao nudi bi 6 nhiém. Pinh ky
bon Dolomite (1 - 2 kg/100 m® nuéc), bé sung khoang
Vemedim (liéu luong 1 kg/1.000 m®), hoa ché phiam
sinh hoc Sitto LBB (30 - 40 g/1.000 m® nudc).

Céc chi tiéu theo doi va danh gia: ty 1é song, toc do
tang truong, hé so tieu ton thic an va ning suat nuoi.
2.2.2. Phuwong phdp thu va ddanh gid cdc chi tiéu

Phuwong phap thu va danh gia cac chi tiéu moi
truong, duoc thuc hién theo bang 1.

Béng 1. Phuong phap do cac yéu t6 méi trudng

Yéu to Phuong phap Thiét bi

Nhiét do Do 2 lan/ngay, vao lic 5 - 6 gior sang va 13 - 14 gio chiéu Nhiét ké

pH Phuong phép so mau: do 2 1an/ngay, vao lic 5- 6 gid sang va 13 - 14 gid chiéu Test pH
DO Do 2 14n/ngay, vao lic 5 - 6 gior sang va 13 - 14 gio chiéu, May HANNA 98172

- Phuong phap thu va danh gia cac chi sé sinh
truong:

banh gia toc do tang truong ctua ca: duoc xac
dinh dinh ky 1 thang/lan, trén 30 ca thé duoc thu
ngau nhién, can khéi lwong (W) toan than ca bang
can dién tit TANITA c6 do chinh xac dén 0,01 g.

+ Sinh truong theo khoi lwong binh quan theo
ngay cua ca thi nghiém, xac dinh béi cong thirc:

ADG (g/ngay) = (Wt-W0) /t.

Trong d6: WO 1a khoi luong cta ca tai thoi diém
bat dau thi nghiém; Wt 1a khoi luong cta ca tai thoi
diém két thuc thi nghiém; t1a s6 ngay thi nghiém.

+ Toc do tang truong dac biét ctia ca, xac dinh
béi cong thic:

SGR (%/ngay) = 100 x [Ln(W2) - Ln(w1)]/t

Trong do: W1 1a khéi luong ca tai thoi diém bat
d4au thi nghiém; W2 1a khoi luong c4 tai thoi diém két
thuc thi nghiém; t 1a s6 ngay thi nghiém.
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- Phuong phap danh gia ty 1é song:

banh gia ty ¢ song cua ca thi nghiém duwoc xac
dinh theo cong thic: SR (%) = 100 x (s6 ca thu hoach
+ 50 ca chét do thu mau)/s6 ca tha ban dau.

- Phuong phap danh gia heé so thirc an:

Heé s6 thittc an FCR duoc tinh theo cong thic:

FCR = Wtasd/WG.

Trong d6: Wtasd: Khoi luong thirc dn st dung;
WG: Khoi luong ca tang.

2.3. Phuong phap phan tich va xit Iy s6 lieu

Toan bd s6 liéu thu duoc tinh toan va ve do thi
tréen phan mém Excel 2010. S6 lieu & cac thi nghiém
phan tich phuong sai trén phan mém SPSS 20.0. St
dung ham phan tich phuong sai mot nhan t6 (oneway
- ANOVA) va Duncan test dé kiém dinh su khac biét
c6 y nghia thong ké (p < 0,05) ctia cac thong s6 mot
bién gitta cac nghiém thtc trong timg thi nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua theo doi cac yéu t6 méi truong trong qué
trinh thi nghiém

Cac yéu to moi truong duoc trinh bay & bang 2.
Trong thoi gian thi nghiém, dao dong nhiét d6 trong
ngay khéng qua 2°C, nhiét do nudc & cac nghiém
thic vao budi sang 26,7°C va budi chiéu 28,3°C,
khoang nhiét do nay thich hop cho ca phat trién.
Theo Boyd (1990) [4] nhiét @ thich hop cho sy tang
trudng cta tom, ca tir 25 - 32°C. Oxy hoa tan trong cac
nghiém thic dao dong tir 5,1 - 5,4 mg/1 vao budi sang
va budi chiéu tr 5,6 - 5,8 mg/l. Gia tri pH cta thi
nghiém luon 6n dinh trong khoang thich hop tit 7,7-
8,1 va dao dong trong ngay nhé hon 0,5 don vi. Theo
Boyd (1998) [5] va Timmoms va cs (2002) [6] oxy ti
5 mg/] dén bao hoa la moi trudng tot cho tom, ca
phat trién va khoang pH thich hop cho ca tir 6-9.

Bang 2. Bién dong moéi trudmg trong qua trinh thi nghiém

Nghiem thitc Nhiét do (°C) ‘ pH ‘ Oxy (mg/1) ‘
Sang Chiéu Sang Chiéu Sang Chiéu

KP1 27,2+0,32 28,1+0,32 7,6-7,8 7,9-8,1 5,1+0,22 5,8+0,20
KP2 27,4+0,49 28,3+0,21 7,6-7,8 7,9-8,0 5,3+0,24 5,3+0,22
KP3 27,3+0,26 28,2+0,25 7,7-7,8 7,9-8,0 5,20,22 5,2+0,18
KP4 27,3+0,26 28,2+0,25 7,6-7,8 7,9-8,0 5,2+0,22 5,2+0,18

Bang 2 cho thay cac yéu to nhiét do, pH, oxy hoa
tan & cac nghiém thac cta thi nghiém khéng co su
cheénh léch nhiéu giira budi sang va chiéu, nam trong
khoang thich hop cho su phat trién cta c4, tom.

3.2. Danh gia ty le song, toc do ting trudng, hé s
chuyén ddi thizc an va ning suit ctia cad ming trong
a0 nuoi ghép véi tom thé

3.2.1. Ty lé song

Trong pham vi thi nghiém, kh4u phan an cho ca
mang trong moé hinh nuéi ghép tom v6i cd mang
khong anh huong dén ty le song caa ca (p>0,05). Ty
lé song thap nhat & nghiém thic khong cho ca mang
an (KP4) 1a 92%, tiép dén nghiém thic cho ca mang
an 2% BW/ngay (KP1) 1a 92,65%. Nghiém thtc cho ca
mang an 6% BW/ngay (KP4) la 93%. Cao nhat la
nghiém thiic cho cid mang an 4% BW/ngay (KP3) la
94,11% (Hinh 1).

Két qua nghién ctu nay tuwong tu véi két qua
nghién ctru cia Nguyén Thi Kim Van (2016) [3]
trong mo hinh nuoi ghép c4 mang véi tom su. Ca
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mang trong nudi ghép sau 180 ngay dat ty lé song
92,5%. Két qua ciing cho thay so véi mot s6 doi tirong
ca bién nuoi khac (ca song, ca gio, ca nhu), ca mang
nuéi thwong phdm trong ao nuodi ghép co ty lé song
tot hon.
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Nghiém thirc
Hinh 1. Anh hudng ctia khdu phan n cho c4 ming
dén ty lé song ciia c4 mang nudi ghép
3.2.2. Anh hudng cia khdu phdn an dén toc do sinh
truong cia cd mang nudi ghép
Két qua anh hudéng cta khiu phan an dén toc do
sinh trudng clia ca miang nudi ghép duoc trinh bay
tai bang 3.
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Bang 3. Sinh trudng ctia c4 ming nuéi ghép khi cho 4n & cac khiu phén 4n khac nhau

Chi tieu Kh4u phan an
khoi luong KP1 KP?2 KP3 KPa
W (2) 24,16+1,25 24,16%1,25 24,16%1,25 24.16+1,25
Wi(g) 706,31+7,99" 826,89+11,65° 917,80+11,7° 562,95£16,71°
AGR (g/ngay) 2,53+0,03° 2,97+0,04° 3,31+0,05° 2,000,06%
SGR (%/ngay) 1,25+0,004° 1,310,005° 1,35£0,005° 1,1740,011°

Ghi chii: S6'liéu c6 chig mit trong cing hang khdc nhau thi khdc nhau cé y nghia (P<0,05); W, (g) la khéi luong cia cd tai thoi
diém bat dau thi nghiém; W, (g) la khdi lugng cia cd tai thoi diém két thic thi nghiém; AGR (g/ngay) la toc dj tang trudng vé
khoi leong ciia cd theo ngay; SGR (%/ngay) la ting trudng ddt biét ciia cd trong thoi gian thi nghiém; KP: Khdu phdan

Bang 3 cho thay, ca duwoc lwa chon cho thi
nghiém c6 khoéi luong dong déu 26,16 g, khac nhau
khong c6 y nghia (P>0,05). Sau 270 ngay thi nghiém,
ca mang dat khoi luong tir 562,95 g dén 917,80 g, c6
xu huéng khac nhau & cac mat do nuoi. Ca4 mang
nuodi ghép khong cho an cé khoi luong thiap nhat
(562,95+16,71 g/con), tiép dén 1a ca mang nuoi ghép
cho an voi khiu phan 2% BW 1a (706,31+7,99 g), ca
ming nudi ghép cho dn voi khdu phan 4% BW la
(826,89+11,65 g/con) va cao nhat 1a ca mang nudi
ghép cho an véi khiau phan 6% BW la (917,80+11,7
g/con). Phan tich thong ke cho thay khoi luong ca
mang & cac nghiém thic nuéi ghép sai khac cé y
nghia thong ké (P<0,05).

Toéc @ sinh trudng ctia c4 mang nudi thuong
phidm trong mo hinh nuéi ghép voi tom co su sai
khac c6 y nghia gitta cidc nghiém thic cho an voi

kh4u phan khac nhau (p<0,05). Téc do ting trudng
clla ca mang nudi thwong phdm & KP1 lan luot 1a
2,53+0,03 g/ngay va 1,25 £0,004% ngay, ca mang nudi
thuong phdm & KP2 lan luot 1a 2,97+0,04 g/ngay va
1,31+0,005% ngay, toc do ting trudng ctia ca mang
nuo6i thuong phdm & KP3 lan luot 1a 3,31+0,05 g/ngay
va 1,35 +0,005% ngay, ca mang nudi thuong pham &
KP4 1an luot 1a 2,00 + 0,06 g/ngay va 1,17 + 0,011%
ngay. Phan tich thong ké cho thay toc d¢ tang trudéng
binh quan ngay va tang truéng dac trung vé khoi
luong ctia ca mang c6 su khac biét gitta 4 nghiém
thuc (P<0,05).

3.3. Hé s6' chuyén doi thitc an va nang sudt

He s6 chuyén dai thirc an va nang suat nudi ctua
ca mang & khau phan cho an khac nhau duogc thé
hién qua bang 4, hinh 2, 3.

Bang 4. Hé s6 chuyén d4i thirc in va ning suit clia cad ming & cac khiu phan cho #n khac nhau

Cho ca mang Cho c4a mang Cho cAmiang | Khong cho ca
Chi tiéu an 2% W/ngay | an 4% W/ngay | an 6% W/ngay maing an

(KP1) (KP2) (KP3) (KP4)
Téng khoi luong ca tha (g) 21.744 21.744 21.744 21.744
Khéi lugng c4 thu (g/con) 588,37 700,44 768,29 466,14
Téng khoi luong ca tang (kg) 611,99 693,63 644,02 301,45
Téng khoi luong thic an st dung (kg) 641,16 731,17 534,43 153,54
Dién tich nuéi (m? 600 600 600 600
FCR 2,13 +0,06° 2,32+0,13% 2,26 +0,17% -
Ning suit (kg/ha) 3148 + 53" 3770 + 92° 4147 + 125° 2468 + 88°

Ghi chi: KP (Khdu phdn)

Béng 4, hinh 2 cho thay, méc du nuéi cho an véi
cac khau phan an nhau nhung hé s6 FCR khong bi
anh huéng (p>0,05), FCR cao nhat & nhém ca cho an
voi khau phan 4% BW (2,32), tiép dén 1a nhom ca cho
an voi khau phan 6% BW (2,26) va thap nhat 1a nhom
ca cho an v6i khau phan 2% BW (2,13).

Vi dién tich nuoéi 1a 600 m? cho méi nghiém thic
thi nghiém dat ttr 301,45 - 693,63 kg/600 m?. Sau khi
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tinh quy déi dat nang suat tir 2.462 - 4.147 kg/ha.
Trong d6 khi cho c4 mang voi khdu phan 6% BW
nang suat dat cao nhat (4.147 kg/ha), tiép dén la khi
cho c4 mang an v6i khau phan 4% BW dat 3.770
kg/ha, khi cho c4 mang an voi khiau phan 2% BW
nang suat dat 3.148 kg/ha va thap nhat khi khong
cho c4 mang an 1a 2.462 kg/ha. Két qua phan tich
thong ké cho thdy ning sudt ca sai khac c6 y nghia
gitra cac nghiém thitc nuéi (p<0,05).
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Hinh 3. Anh huéng ctia mat do nuéi ghép dén
ning suit nudi clia c4 ming

Két qua thi nghiém nay cho thay c4 mang nuoi
ghép cho an véi khidu phan 6% BW 1a dam bao duoc
cac tieu chi vé sinh truéng, hé s6 chuyén dai thirc an,
ty 1é s6ng va ning suat cia ca mang.

3.4. Danh gia ty lé song, toc do ting trudéng, hé so
chuyén déi thic dn va ning suit cta tom thé chan
trang trong ao nudi ghép voi ca4 ming

3.4.1. Ty lé song

Trong pham vi thi nghiém, kh4du phan cho ca
ming dn khong anh hudéng dén ty lé séng cua tom
(p>0,05). Ty lé song thap nhat & nghiém thic KP1 1a
71,72%, ké dén nghiém thiac KP4 1a 73,41%, nghiém
thiec KP3 dat 73,49 va cao nhat la nghiém thirc KP2 1a
75,53% (Hinh 4).
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Hinh 4. Anh hudng ctia khdu phén cho 4n cia c4
mang dén ty 1é séng cta tom
Két qua cho thdy so v6i mot s6 mo hinh nuoi
ghép tom voéi ca ro phi, tom véi ca doi muc thi két
qua nghién ctru nay co ty lé song twong tu.

3.4.2. Anh huing ciia khdu phdn cho cd mang an dén
tdc do sinh trudng cia tom

Béng 5. Sinh trudng ctia tom & cac khdu phan cho 4n cta c4 ming

Khau phan cho an ctia cd mang
Chi tieu Cho ca mang Cho ca mang Cho c4 mang an Khéng cho ca
khoi luong an 2% BW/ngay in 4% BW/ngay 6% BW/ngay mang an
(KP1) (KP2) (KP3) (KP4)

W,(2) 0,76 £ 0,02 0,76 £ 0,02 0,76 £ 0,02 0,76 £ 0,02

W;(@) 23,72+0,14 23,800,62 23,3610,42 23,8510,46

AGR (g/ngay) 0,26+0,006 0,260,006 0,25+0,006 0,25+0,006
SGR (%/ngay) 3,47+0,006 3,47+0,025 3,46+0,015 3,48+0,021

Ghi chii: SO'liéu c6 chit mi trong cing hang khdc nhau thi khdc nhau cé ¥ nghia (P<0,05); W, (g) la khoi luong cila cd tai thoi
diém bat daw thi nghiém; W, (g) la khoi lugng ciia cd tai thoi diém két thic thi nghiém; AGR (g/ngay) la toc do tang trusng vé
khoi lwong ciia cd theo ngay; SGR (%/ngay) 1o tang trudng dat biét ciia cd trong thoi gian thi nghiém; KP: Khdu phdin

Két qua tai bang 5 cho thay, tom duogc lua chon
cho thi nghiém c6 khoi luong déng déu 0,76 g, khac
nhau khong c6 y nghia (P>0,05). Sau 90 ngay thi
nghiém, tom dat khoi luong tir 23,36 g dén 23,85 g va
sai khac khong c6 y nghia gitta cac nghiém thic cho
an cua ca mang (P>0,05).

Toc do tang treong binh quan ngay ctia tom nuodi
thuong phidm twong do6i nhanh va khong co su sai
khéc c6 y nghia gitta cac nghiém thice (p>0,05). Toc
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d0 tang truong binh quan ngay ctia tom nudi thuwong
phdm dat thap nhat khi nuoi & nghiém thitc khong
cho c4 mang an va cho an voi khiu phan 6% BW dat
0,25 g/ngay, tiép dén la toc do ting trudng binh quan
ngay cta tom nuoi thuong phidm & nghiém thic cho
c4a mang an voi khau phan 2% BW va 4% BW dat 0,26
g/ngay.

Toc d6 ting truong dic trung cia tom nuodi
thuong phdm twong do6i nhanh va khong co su sai
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khac c6 v nghia gitta cac mat do nuoi ghép (p>0,05).
Toc do tang dac trung cia tom nuodi thuong phdm dat
cao nhat khi nuéi nghiém thitc khong cho ca mang
an la 3,48%/ngay, ti€p dén 1a toc do ting trudng tang
dac trung ctia tom nuodi thuong phdm & nghiém thic
cho c4 mang an voi khiu phan 2% BW va 4% BW dat
la 3,47%/ngay va thap nhat 1a toc do tang truong dac

trung & nghiém thic cho c4 mang an véi khiu phan
6% BW 1a 3,46%/ngay.
3.4.3. Hé s6 chuyén doi thitc an va nang sudt

He s6 chuyén d6i thitc an va nang suat nudi cia
tom & cac mat do nuoi ghép khac nhau duoc thé hién
qua bang 6 va hinh 5, 6

Bang 6. Hé so chuyén d4i thirc dn va ning sudt ctia ca ming & cac mat do ghép nuéi khac nhau

Cho c4a mang Cho c4a mang Cho c4 mang an Khong cho c4
Chi tieu an 2% BW/ngay | an 4% BW/ngay 6% BW/ngay L 1)
(KPY) (KP2) kpy) | mangan &P
Téng khéi luong tom tha (g) 21.744 21.744 21.744 21.744
Khoi luong tom thu (g/con) 20-24 20-24 20-24 20-24
Tong khéi luong tom thu (kg) 714.,6 735,1 750,9 755,2
Téng khéi luong tom tiang (kg) 682,70 703,16 718,95 723,31
Téng khoi luong thic an st dung (kg) 774,14 798,69 865,00 869,80
Dién tich nuéi (m? 600 600 600 600
FCR 1,10£0,08 1,10£0,13 1,13+£0,17 1,20 + 0,00
Nang suét (kg/ha) 11.378 + 246 12.055 + 660 11.470 + 603 11.734 +1.091

Ghi chii: KP (Khdu phan)

Bang 6 va hinh 5 cho thdy, mac du tom nuéi &
cac khau phan cho c4a mang an khac nhau nhung hé
s6 FCR khong bi anh huéng (p>0,05), FCR cao nhat &
nghiém thuc KP4 (1,20), ti€p dén 1a nhom tom nuodi &
nghiém thic KP3 (1,13) va thap nhat 1a nhom tom
nuoi & nghiém thue KP1 va KP2 (1,1).
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Khéng chodn

Nghiém thirc

Hinh 5. Anh huéng ctia khiu phan cho c4 ming 4n
dén hé s6 chuyén ddi thiec an ctia tom

Bang 6 va hinh 5 cho thay vé6i dién tich nuoi la
600 m? cho méi nghiém thic thi nghiém dat tir 682 -
723 kg/600 m? Sau khi tinh quy déi dat dwoc niang
suat twong doi cao, tir 11.378 - 12.055 kg/ha. Két qua
phan tich thong ke cho thdy nang suat tom dat duoc
gitta nghiém thic nudi sai khac khong c6 y nghia
thong ke (P>0,05).

Theo Nguyén Thi Kim Van (2016) [3] khi nuoi
ghép c4 mang voi tom su thi ty 1é song cta tom trong
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ao nudi ghép dat 65,0 - 98,2%. Ty 1é song c4 mang trong
nuoi ghép dat kha cao > 90%), khoi lwong ca miang sau
4 - 5 thang nuoi dat 350 - 450 g/con, nang suat tom
trong ao nuoi ghép dat tir (5,7 - 8,4 tan/ha). Nhu vay,
két qua thi nghiém nay tuong duong va c6 mot sé chi
tieu cao hon ctia Nguyén Thi Kim Van (2016).
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Khéng cho &n

Cha &n
4%, gé

Nghigém thic

Hinh 6. Anh huéng ctia mat do nuéi ghép dén
ning suit nudi clia ca ming

Qua két qua thi nghiém nay cho thdy, tom va ca
nuoi & khau phan cho an 6% BW dam bao duoc cac
tiéu chi vé sinh treong, hé s6 chuyén ddi thirc an, ty
lé song va nang suat. Két qua nghién cttu ciing cho
thay hiéu qua ro rét trong mo hinh nudi ghép tom
thé voi ca mang va day la mot trong nhimng giai phap
moi cho nghé nuoi tom hién nay, gitp cai thién moi
truong nuodi, gidm su 6 nhiém moi truong do tio tan
va han ché viéc st dung thudc, hoa chat trong nuoi
tom, gop phan ting hiéu qua thu nhap trén cung 1
don vi dién tich.

125




KHOA HOC CONG NGHE

4. KET LUAN

Dé nuoi ghép cad mang voi tom thé chan trang
nén cho c4 mang an véi khau phan 6% BW dam bao
duoc céac tieu chi vé sinh truong, hé s6 chuyén doi
thite an, ty 1é séng va nang suét. Cu thé: O ca mang
(Ty le song: 93%; toc do6 tang trudng: 3,31+0,05
g/ngay va 1,35 +0,005%/ngay; hé so thac an: 2,26;
nang suat: 4.147 kg/ha). Tom nuoéi dat ty 1é song:
73,49%; toc do tiang truong: 0,25 g/ngdy va
3,46%/ngay; hé so thirc an: 1,13; niang suat: 11.470
kg/ha.
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DETERMINATION OF DIETS MILKFISH (Chanos chanos Forsskal, 1775) IN POLYCULTURE WITH
WHITE SHRIMP (Litopennaeus vannamei Boone, 1931)

Ta Thi Binh!, Nguyen Dinh Vinh?, Tran Thi Kim Ngan?

1School of Agriculture and Natural resources, Vinh University

2 Nghe An College of Education

Summary

Determination of diets milkfish (Chanos chanos Forsskal, 1775) in polyculture with white shrimp
(Litopennaeus vannamei Boone, 1931) conducted from December 2020 to September 2021. The
experiment was designed completely randomly with 4 treatments: feed the milkfish 2% body weight/day;
feed the milkfish 4% body weight/day; feed the milkfish 6% body weight/day and feed the milkfish 0% body
weight/day. Each treatment was replicated 3 times. The results of this experiment showed that, milkfish
polyculture with white shrimp with 6% BW ensure about survival rate, growth, Food conversion ratio, yield
of fish and shrimp. Milkfish: survival rate: 93%, growth: 3.31 + 0.05 g/day va 1.35 +0.005%/day, Food
conversion ratio: 6 2.26, yield: 4147 kg/ha. Shrimp: survival rate: 73.49%, growth: 0.25 + 0.05 g/day va 3.46
+ 0.005%/day, Food conversion ratio:1.13, yield: 1.1470 kg/ha.

Keywords: Milkfish, white shrimp, diets, polyculture.

Nguoi phan bién: PGS.TS. Thai Thanh Binh
Ngay nhan bai: 19/8/2022

Ngay thong qua phan bién: 5/9/2022

Ngay duyét dang: 12/9/2022
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NGHIEN CUU MOT SO DAC DIEM HINH THAI CUA
CA MANG SUA [Chanos chanos Forsskal, 1775) TAl
KHU VUC BAC TRUNG BO

TOM TAT

Tran Thi Kim Ngan', Nguyén Pinh Vinh?,

Mot 6 dac diém hinh thai ca mang sira (Chanos chanos Forsskdl, 1775) da dugc nhom nghién ciru thire hién
tir thang 02/2017 dén 01/2018 tai khu vic Béc Trung bo. 64 miu ca co chiéu dai tir 30,33 - 68,82 cm; khéi
luong 420 - 3.500 g da duwoc thu thap va tién hanh phan tich 18 tinh trang chat luong, s6 luong va 9 ty lé
sinh trac hinh thai hoc. Két qua phan tich chi tiéu trung binh SL/BD la 3,78; so sanh voi két qua nghién ciru
dac diém hinh thai ca4 mang sira & mét s6 quoc gia cho thiy ca mang stra thudc nhom “Kiéu hinh thong
thuong” duoc nuéi phd bién hién nay va cing nhom kiéu hinh ca & vang bién Dong Nam Viét Nam.

Tirkhoa: Cd mdng siea, Chanos chanos, dac diém hinh thdi.

1. BAT VAN BE

Ca mang sira (Chanos chanos Forsskal, 1775) con
goi la ca mang bién, thuoc ho Chanidae. Ho nay trudc
day co 7 loai thudc 5 giong nay da tuyét chiing, Chanos
chanos 1a loai duy nhét con ton tai trong ho Chanidae
cho dén nay. Viéc nghién ctru dac diém sinh hoc ca
mang sira trong d6 c6 dac diém hinh thai duoc thyc
hién kha day da nhim cung cap dan liéu vé dac diém
hinh thai, dinh duong va sinh san phuc vu cho viéc
nuéi ca mang sira da bat dau tir khoang 4 - 6 thé ky
trude va hién nay da co6 cong nghé san xuat giong ca
mang sira. Nam 2020, Nguyén Thi My Dung va cs
(2020) da co nhimg nghién ciru dac diém hinh thai
quan thé ca mang sra & vung bién Dong Nam Viét
Nam [1]. Nghién ctru nay da mo ta chi tiét 10 dac
diém hinh thai hoc ctia c4 mang sira tai viung bién
Pong Nam Viét Nam, cung cip co so dir lieu khoa
hoc quan trong cho cong tac tur liéu héa nguén gen
trong nhiém vu bao tén, nhin rong ngudén gen ca
mang sira ¢ Viet Nam. Bén canh do, nghién ctru ciing
da xac dinh ca ming sira & Pong Nam Viét Nam
thugc nhom phé bién nhat la “Kiéu hinh théng
thuéng”, nguon gen ctia kiéu hinh nay dang dugc
nudi rat hiéu qua tai Philippines va Indonesia, tao ra
cac san pham pha hop véi thi truomg. Tuy nhién,
nghién ctru trén van chua phan tich dugc hét dac
diém hinh thai c4 mang sira trong viing phan bé &
Viét Nam. Vi vay, da tiép tuc khéao sat va thu mau

"Truémg Cao déng su pham Nghé An

> Truong Dai hoc Vinh

3 Trung tdim Ung dung Tién by KHCN Nghé An
Email: thaonganvh@gmail.com
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phén tich dac diém hinh thai ca mang sira tai khu vure

Béic Trung b nham cung cip day da dan liéu vé doi

tuong véi muc dich gitip bao ton ngudn gen va huong

dén gia tri phat trién nghé nuéi thiy san trong nudrc.
Bai bao nay trinh bay mot so két qua nghién cimu

vé dac diém hinh thai ctia ca4 mang sira, gép phan lam

co s& khoa hoc cho nhimg nghién ciu tiép theo déi

véi déi tuong nay.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Ca mang stra dugc tién hanh nghién ciru trong
thoi gian tir thang 2/2017 dén 1/2018. Mau ca mang
stta dugc thu tai 67 diém thuoc ving bién mién
Trung: Nghé An, Ha Tinh, Quang Binh, Quang Tri,
Binh Pinh, Khanh Hoa, Ninh Thuan.

2.2. Phuong phéap nghién ctru

2.2.1. Phuong phdp thu mau, phan tich va cd dinh mau
W Phuong phép thu mau: Mau ca thu ngoai tu nhién

b@g ludi kéo. Mau ca duge bét hoat (pha huy nao ca

doi voi ca c6 kich thude > 1.000 gam, giy soc & nhiét do

0°C doi véi ca c6 kich thuoe < 1.000 gam), rira sach, bao

quan lanh va chuyén vé phong thi nghiém.

- bia diém phéan tich mau: Mau vat sau khi thu
ngoai tr nhién dwoc xir i, luu gitr va phan tich dac diém
sinh hoc tai Phong Thi nghiém co s& Thuy san, Vién
Nong nghiép va Tai nguyén, Truomg Pai hoc Vinh.

- S6 lugng mau: 64 mau.

- Phuong phap ¢6 dinh mau: Miu c4 sau khi thu
ngoai tljuc dia sé duoc xir ly, danh s6 chup anh va c6
dinh bang formaline 8% hoac cén 70°, sau dé6 tién
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hanh phan tich cac chi tiéu hinh thai ciu tao bén
ngoai theo trinh tu sau: Quan sat mau sic, hinh dang
va miéu ta dac diém cac co quan bén ngoai; xac dinh
khoi luong ca; do cac chi tiéu hinh thai va phan tich
chi tiéu sinh trac.

2.2.2 Phuong phdp phdan tich cdc chi tiéu hinh thdi
hoc

Ca sir dung trong nghién ctru hinh thai voi so
lrong la 64 mau. Ca co chiéu dai tir 30,33 - 68,82 cm;
khoi luong  tir 420 — 3.500 g. Chiéu dai téng, chiéu
dai tieu chuan duoc do bing thuéc do panme (cm),
cac chi tiéu vé khoi luong duoc can bang can ki thuat
hai s6 lé (gam). Hinh dang co thé, hinh dang dau, vi
tri va kich thude mé miéng ctia cac mau ca mang sira
duoc nghién ctru theo phuong phap cua Pravdin
(1961) [2] va Rainboth (1996) [3].

Cac chi tiéu so luong dém duoc nhur vay, tia vay
theo Holden va Raitt (1974) [4]. Cac chi tiéu hinh thai
do theo Lowe - McConnel (1971), Grant va Spain
(1977) (theo Pham Thanh Liém va Tran Pac Dinh,
2004) [5].

* Cac chi tiéu hinh thai duge do theo hudng dan
(Hinh 1).

Hinh 1. So 6 do hinh théi c4 mang stra Chanos
chanos (Forskal, 1775)
- So luong tia vay lung: D (Dorsal fin).
- S6 luong tia vay hau mén: A (Anal fin).
- S6 lugng tia vay nguc: P (Pectoral fin).
- SO luong tia vay bung: V (Ventral fin).
- S6 lwong vay co quan duong bén va véy trén
duomg bén.
- SO luong dot song.
* Cdc chi sd sinh trdc (Biometric index)

SD/SL (Chiéu dai trudoe vay hmg/chiéu dai
chuin).

SL/HL (Chiéu dai chudn/chiéu dai dau).

NG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022

———

SL/SD (Chiéu dai chudn/chiéu dai trudc vay
lumg).

SL/SA (Chiéu dai chuin/chiéu dai truéc vay
HM).

SL/SP (Chiéu dai chuin/chiéu dai truoc vay
bung).

SL/BD (Chiéu dai chudn/chiéu cao than).

HL/SnL (Chiéu dai dau/chiéu dai mém).

HL/ED (Chiéu dai dau/duong kinh mét).

HL/pML (Chiéu dai dau/chiéu dai truéc ham).

2.3. Phuong phép xtt Iy sé liéu

S6 liéu thi nghiém duoc xir ly bang phuong phap
thong ké sinh hoc bang phan mém SPSS Version
16.0. S6 liéu duoc thé hién qua gia tri trung binh va
do lech chuén (SD).
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. K&t qua nghién ctru dic diém hinh thai cid ming
s(ra

C4 mang stra thu thip & vung bién Trung bo
(Nghé An, Ha Tinh, Quang Binh, Quang Tri, Binh
binh, Khanh Hoa, Ninh Thuén) c6 than hinh thoi dai
va dep bén, nhon hai dau, lung c6 mau xanh 6 liu dén
xanh lam (thim) & phia trén g va khoang mau
chuyén nhat dan xuéng ngang co quan duong bén,
bung c¢6 mau trang bac. Pau thuon dai to vira, mom
tu tron ngdn, miéng dang 6ng nho, trén b miéng
khéng cé rau, khéng c6 rang. Mit ca 16n, mat nim
trong hoc mat xung quanh c6 vién tron trong suét,
c6 mang m& day che kin mat. Hé thong xuong nap
mang roi nhau, c6 mang méng va riém da pha bén
ngoai, phia trong c6 4 déi cung mang trén moéi cung
mang c6 nhiéu luoc mang day, dai va nho. Vay ca co
hinh tron, nhé, mong, c6 anh bac va bam chéc; vay
duong bén phat trién, kéo dai tir goc cung mang dén
diém cudi & chinh gitra vay duoi. Ca c6 mot vay hmg
lom, c6 vay be 6m géc vay. Goc vay nguc va vay bung
c6 vay nach. Ca c6 vay duéi 1ém, xé thuy sau kiéu vay
déng vi, co6 mot so vay nho phi 1én géc vay dudi. S6
luong dot song 44 dét.

Két qua khao sat cac chi tiéu hinh thai duoc quan
sat trén 64 mau c4, chiéu dai tir 30,33- 68,82 cm; khéi
luong ca tir 0,42- 3,5 kg. Céac chi tiéu phan tich do,
dém dac diém hinh thai phan loai va cac chi tiéu sinh
tric & ca mang sita duge trinh bay & bang 1, 2,
hinh 2, 3.
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Hinh 3. Anh chup X-Quang b xuong c4 mang stra
Bang 1. Mot s6 chi tiéu hinh théi c4 mang sfra

Chi tiéu hinh thai Téi thiéu | Téida | Do lech chudn |
D (So6 luong tia vay lmg) 13 16 0,99
A (S6 luong tia vay hau mon) v 10 0,87
P (S0 lugng tia vay nguc) 15 17 0,76
V (S6 luong tia vay bung) 10 12 0,56 3
Ll (S6 luong vay duong bén) 78 91 473
A LI (S6 luong vay trén duomg bén) 11 15 1,47
S6 luong dét song (dot) 44 44

Béng 2. M¢t sd chi tiéu sinh tric c4 méng sira

| Chi tiéu sinh tric (cm) Téi thiéu | Téida | Trung binh | Do léch chuan

| SD/SL (Chiéu dai truéc vay lung/chiéu dai chudn) 0,51 0,53 0,52 0

| SL/HL (Chiéu dai chudn/chiéu dai dau) 371 | vddl O w384 011

| SL/SD (Chiéu dai chudn/chiéu dai trudc vay lung) 1,90 1,97 1,93 0,01
SL/SA (Chiéu dai chudn/chiéu dai trudce vay HM) 1,15 1,24 1,18 0,02
SL/SP (Chiéu dai chudn/chiéu dai tru6e vay bung) 1,70 1,92 1,79 0,06
SL/BD (Chiéu dai chuan/chiéu cao than) 3,63 3,87 3,78 0,06

 HL/SnL (Chiéu dai ddu/chiéu dai mom) 4,07 5,08 481 0,19
'HL/ED (Chiéu dai diu/duémg kinh mét) 3,14 3,79 3,66 0,13

L/pML (Chiéu dai dau/chiéu dai truéc ham) 3,99 4,91 4,13 0,16 ‘

Bang 1, 2 cho thay sé luong tia viay lung dao
ong tir 13 - 16, so tia vay hau mon 7 - 10, s tia vay
puc 15 - 17, so tia vay bung 10-12. Sé vay co quan
womg bén 7891, duong bén lién tuc, so vay trén
uwomg bén tir 11 - 15. Ca4 mang sira c6 chiéu dai
huan gap khoang 3 - 4 lin chiéu cao than
SL/BD=3,78+0,06), chiéu dai dau chi bang khoang
/3 so voi chiéu dai chudn, chi so SL/HL tr 37,1 -
,1 mm (38,4+0,11); ty lé HL/0OL=3,66+0,13, chimg
 dau ca nho, mit to. Vay lung nam khoang chinh
ira co thé, ti le SD/SL=0,51 - 0,53 (trung binh
52+0); chiéu dai chudn gip khoang trung binh 3,78
n chiéu cao than (SL/BD tir 3,63 - 3,87).

Két qua nghién ctru trén phu hop véi mo ta ca
ang sira trong nghién ctru cia Nguyén Thi My Dung
¢s (2020) [1] vé hinh thai ca mang sira & viing bién

ONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022

bong Nam Viét Nam. Tuy nhién, trong nghién cimu
nay, ti 1¢ SL/HL = 3,84 thip hon so voi két qua cua
Nguyén Thi My Dung va cs. (2020) (SL/HL = 4,13); ti
lé HL/OL = 3,66 cao hon ctia Nguyén Thi My Dung va
c¢s (2020) (HL/0OL=3,39). Mac du vay cac chi tiéu nay
clia ca mang sira & hai viing déu nim trong giéi han vé
hinh thai ca thuéc nhom phd bién 1a chuan cia loai ca
mang sira Chanos chanos voi “Kiéu hinh thong
thuong” nhu mo ta cua Sunier (1922) [6]. Két qua
nghién ctru nay pht hop voi cac nghién ciru hinh thai
¢4 mang sira & mot s0 vang bién trén thé giéi [7; 8],
cac nghién ciu & Indonesia (Sunier, 1922), India (Day,
1958), Hawaii (Jordan & Evermann, 1973), Papua-N
Guinea (Munro, 1967) theo trich din ctia Bagarinao
(1991) [9]. Ca mang sita c6 “Kiéu hinh thong
thuong” dang duoc nudi phé bién va hiéu qua tai
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Philippines va Indonesia, tao ra cac san pham phu
hop voi nhu ciu ctia nguoi tiéu ding. Khi phan tich
mét s6 dac diém s6 lwong va chi tieu sinh trac hinh
thai cA mang sira & Viét Nam so vai cac khu vire Jan

can nhir Dong Nam A khéong thdy c6 su khac biét va
khong co nhimg bién di dac trumg.

3.2. Pac diém hinh thai c4 ming stra tai mét sd
qubc gia

Béng 3. So sanh déc diém hinh théi c4 mang sfra & mot s6 quéc gia

3 Viét Nam Philippines [ Indonesia (Sunier, 1922)j

HCE 2018) | (Kumagai, 1981) | (Herre va Mendoza, 1929) |
D 13-16 10-14 1214 1416 ]
A 7-10 79 89 10-11 ;’
p 1517 1516 15-16 16-17
\ 10-12 9-12 10-11 11-12
Ll 7891 79-88 80-90 83-90
All 11-15 11-15 12-13 -
S6 dot song 14 A 44 4445 |
SL/HL 3,84 4,26 3,53,8 J
SL/BD 3,78 121 3,538 |
HL/SnL 4,81 4,40 4,1-4,6
HL/ED 3,66 4,42 3,235
HL/pML 4,13 4,01

Bang 3 cho théy, dac diém hinh thai c4 mang sira
& viing Bac Trung bd nam trong giéi han vé dac diém
hinh thai hoc cta cac khu virc khac trong viing Péng
Nam A. Trong cac chi tiéu sinh trac, chi tiéu SL/BD
cua ca mang sira & Viét Nam cé gia tri trung binh
3,78 nim trong khoang chi tiéu ctia ca ming sira &
cac vung nghién ciru khac. Co thé két luan ca mang
sita viung Béc Trung bo thudc nhom véi cac nghién
ctru ¢ vung Philippines va Indonesia.
3.3. Dac diém hinh théi c4c giai doan sinh trudng va
phat trién clia c4 méang sira

bac diém hinh thai phan chia cac giai doan ca
bot (Hinh 4), ca huong (Hinh 5), ca giéng (Hinh 6, 7)
trong nghién ctru san xuit giong ca mang sira.

Hinh 4. C4 mang sfra giai doan c4 bjt

Giai doan ca huong: thuomg kéo dai tir 15 - 25
ngay, duoc tinh tir khi ca sir dung thire an bén ngoai
cho dén khi céu tao ctia cac co quan hoan chinh, dac
biét la co quan tiéu hoa. Lic nay ca da co sy phan
hoa tinh 4n (ca da chuyén sang an thirc an dac trung
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cua loai). Kich thudc cudi giai doan ca huong thurong
dat1,0-2,0 cm.

Hinh 5. C4 mang sira giai doan c4 huong (c& 2,5 cm)

Giai doan ca giong: Puoc tinh tir khi ca bat dau
an thic an dic tnmg cta loai cho dén khi ca dwoc
dua ra ao nuoi ca thit, méi truong c6 dién tich rong

hon. Tuy theo diéu kién, muc dich, cach thic wong

nudi ma nguoi ta chia ca giong ra thanh cac loai c@

lém, nho khac nhau.

Hinh 6. C4 méng sfra giai doan c4 giéng (cor 7,0 cm)
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Hinh 7. Phén loai cac kich c& c4 mang stra giéng
(cor>6 cm)

KET LUAN

Két qua nghién ctru da mé ta 18 chi tieu do dém
dac diém hinh thai, phan tich 9 chi tiéu sinh tric
g cap thém co sé dir liéu cho ngudn gen c4 ming
0 vung bién mién Trung (Nghé An, Ha Tinh,
ang Binh, Quang Tri, Binh Pinh, Khanh Hoa,
inh Thuan). C4 thuéc nhém kiéu hinh théng
wong, cung nhom kiéu hinh ca & ving bién Déng
Viét Nam.

LIEU THAM KHAO

Nguyén Thi My Dung, Nguyén Phu Hoa, Phan
Quynh Tram (2020). Nghién ctru dac diém hinh
thai quan thé ca mang sita (Chanos chanos
Forsskal, 1977) ¢ vung bién Pong Nam Viét Nam,
Tap chi Khoa hoc & Cong Nghé Viét Nam. Trang
53-58.

L F. Pravdin (1963). Huong ddn nghién cieu cd. (Ban
dich tiéng Viét cua Pham Minh Giang). Nha xuat
- ban Khoa hoc va Ky thuat, Ha Noi, 1973, 278 trang.

3. W. ]. Rainboth, Fishes of the Cambodian Mekong -
FAO (1996). Species Identification Field Guide for
Fishery Purposes: Rome, Italy, Food and
Agriculture Organization of the United Nations
(FAO), Research, v. 49, p. 140 - 146,

4. M. ]. Holden and D. F. S. Raitt, Manual of fisheries
science (1974). Part II. Methods of resource
investigations and their application, Revised
edition of Fao Fish. Tech, 115pp.

5. Pham Thanh Liém va Tran Pac Dinh (2004). Giao
trinh phuong phap nghién ctru sinh hoc ca. Khoa
Thiy san, Truong Pai hoc Can Tho, 80 trang.

6. A. L. J. Sunier (1992) Contribution to the
knowledge of the natural history of the marine
fishponds of Batavia. Treubia, 2, 157 - 400.

7. S. Kumagai and T (1981). Bagarinao, Studies on the
habitat and food of juvenile milkfish in the wild,
Fish. Res. J. Philipp., 6(1):1-10.

8. A. W. Herre and ] (1992). Mendoza, Bangus
culture in the Philippine Islands. Philipp. J. Sci., ,
38: 451-509

9. T.U. Bagarinao, Biology of milkfish (Chanos chanos
Forsskal) (1991). Iloilo, Philippines: Aquaculture
Department,  Southeast  Asian  Fisheries
Development Center, (1991) ISBN 971-8511-22-9,
104 pp.

STUDY OF SOME CHARACTERISTICS MORPHOLOGY OF MILKFISH
Chanos dhanos (Forsskal, 1775) IN THE NORTH CENTRAL REGION

Tran Thi Kim Ngan, Nguyen Dinh Vinh, Ta Thi Binh, Nguyen Quang Huy

Summary

Study on some characteristic morphology of milkfish Chanos chanos (Forsskal, 1775) was conductedfor one-
year round from February 2017 to January 2018 in the North central region 64 fish samples with different
characteristics dimension length from 30.33 to 68.82 cm; weight from 420 to 3.500 g were collected and
analysed with 18 quality of traits, quantitative and 9 biometric rate. The average SL/BD results is 3.78
similar with results of the studies on milkfish in some countries. This showed that the milkfish Chanos
chanos in this study belongs to the group “Normal type”, which is cultivated thesedays and it is the same
population in the southeastern sea region of Vietnam.

Keywords: Milk fish, Chanos chanos, charateristic morphology.
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Abstract

The genetic diversity of five natural populations of milkfish (Chanos
chanos) collected in Nghe An, Quang Binh, Binh Dinh, Phu Yen,
Khanh Hoa provinces in Vietnam was examined using COIl gene
sequence analysis. Twelve haplotypes were noted from a total of 50
sequences along with 12 variable sites and 6 parsimony informative
sites. The Quang Binh milkfish population had the highest haplotype
(0.889 = 0.060) and nucleotide diversities (0.00301 + 0.00049).
Overall, haplotype and nucleotide diversities were 0.804 + 0.036 and
0.00212 + 0.00026, respectively. Genetic differentiation (Fst) was
high between the milkfish populations of Nghe An — Quang Binh
(0.21744) and Nghe An - Phu Yen (0.26215). Haplotype network
analysis indicated that milkfish populations shared common
haplotypes and each population had its own private haplotypes.
Population structure and demographic expansion were not evident for
all populations except for Quang Binh. This is the first principal
endeavor to understand genetic information of milkfish in Vietnam,
thereby providing information for scientists, managers, and the
general public to establish timely strategies to explore, protect, and
develop milkfish genetic resources in the future.

Keywords

COI sequences, milkfish, natural populations, genetic diversity,
genetic relationship

Introduction

The milkfish, Chanos chanos (Forsskal, 1775), is the only living
species of the family Chanidae (Bagarinao, 1991; Leis & Reader,
1991). They are widely distributed in the Indo-Pacific region and
inhabit subtropical and tropical areas (Beveridge & Haylor, 1998). C.
chanos is one of the most important fish species cultured in Asian
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countries such as the Philippines, Indonesia, and
Taiwan. The total milkfish production in these
countries accounts for 99.8% of the global
milkfish production (Santos et al., 2019).
Vietnam is a country with a high potential to
develop milkfish aquaculture. However, studies
on milkfish in Vietham have only begun in recent
years, and these studies have mainly focused on
the collection, storage, and preliminary
understanding of some biological characteristics
of milkfish (Le Van Sinh et al., 2005; Ta Thi
Binh, 2015; Nguyen Thi My Dung et al., 2020).
Moreover, there are no records of genetic
information for milkfish in Vietnam prior to this
study.

There are many different methods that
enable the assessment of genetic diversity of a
species. In particular, molecular markers are
commonly used for genetic diversity studies.
Microsatellite markers are widely used and are
effective in studying the genetic structures of fish
(Abdul-Muneer, 2014). On the other hand,
mitochondrial DNA cytochrome oxidase | (COIl)
sequence information also plays an important
role in identifying and assessing genetic diversity
(Bingpeng et al., 2018). In animals, the COI gene
is frequently used to identify species through the
use of the polymerase chain reaction (PCR)
technique and universal primers to facilitate
amplification (Folmer et al., 1994). This gene
sequence is always preserved within a species,
and the rate of mutation is fast enough to
distinguish between closely related species
(Rebijith et al., 2016). For milkfish conservation
and aquaculture development in Vietnam, it is
important to gain a better understanding of the
genetic variability in milkfish stocks. Therefore,
we conducted this study to investigate the genetic
diversity of natural milkfish populations in
Vietnam using mitochondrial COI gene sequence
analysis.

Materials and Methods

Sample collection

Fifty milkfish (C. chanos) samples were
randomly collected from five provinces in
Central Vietnam, with ten specimens per
province, from April 2017 to March 2018 (Table

https://vjas.vnua.edu.vn/

Vu Thi Trang et al. (2022)

1). The fin samples for DNA extraction were
clipped from the caudal fin and preserved in 96%
ethanol at 4°C until further use.

DNA extraction, PCR amplification, and
sequencing

Total DNA was extracted using the ethanol
precipitation of DNA method according to
Sambrook & Russell (2001). The cytochrome ¢
oxidase subunit 1 (COI) sequences were
amplified using the primers FishF1 [5'-
TCAACCAACCACAAAGACATTGGCAC-3"
and FishR1 [5'-
TAGACTTCTGGTGGCCAAGAATCA-3']
(Ward et al., 2005). PCR was conducted using an
Eppendorf Mastercycler® pro. The PCR reaction
mixture in a 50-pL reaction contained 200 ng pL
! of DNA, 20uM of each primer (1pL), 25uL of
MyTaq™ Mix 2x (Bioline), and water to
complete the 50pL volume. Amplification was
performed with a two-minute denaturation step at
94°C, followed by 30 cycles of denaturation for
30 seconds at 94°C, annealing at 56°C for 30
seconds, and extension at 72°C for 45 seconds,
and a final extension at 72°C for 5 minutes. A
UVITEC Gel Documentation System was used
to check the quality of the PCR products on a 2%
agarose gel. The PCR products were sequenced
following the forward direction.

Data analysis

The COI sequences were verified, aligned,
and trimmed to the same length using BioEdit
7.2.5 with the ClustalW function under default
settings (Thompson et al., 1994). The BioEdit
software was also used to determine the degree of
sequence similarity. The software DnaSP version
5.0 was used to estimate the molecular diversity
indices such as haplotype diversity (Hd),
nucleotide diversity (m), the number of private
haplotypes (Hp), and demographic patterns using
Tajima’s D test and Fu’s Fs test (Librado & Rozas,
2009). Hierarchical analyses of the molecular
variance (AMOVA) were performed using
Arlequin 3.5 to calculate the level of genetic
differentiation among the different populations
(Excoffier & Lischer, 2010). A haplotype network
was constructed using NETWORK version
5.0.0.3 (Forster et al., 2007).
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Table 1. Milkfish sampling sites and the genetic variability parameters of the examined populations

Hd m
Sampling site Coordinates Collection date n Ny Hp
(Mean * SD) (Mean * SD)
18°52'34.7"N,
Nghe An 105°44'47 9'E 12-Apr-2017 10 5 2 0.756 + 0.130 0.00147 + 0.00037
Quang Binh 53622445594NE 4-Apr-2018 10 5 2 0.889 + 0.060 0.00301 + 0.00049
. . 13°59'44.2"N,
Binh Dinh 109°18'36.0"E 10-Oct-2017 10 5 1 0.822 + 0.097 0.00171 £ 0.00035
13°07'14.1"N,
Phu Yen 109°24'29 7'E 6-Mar-2018 10 4 1 0.644 +0.152 0.00144 + 0.00040
12°04'06.5"N,
Khanh Hoa 109°16'34.8"E 12-Mar-2018 10 5 2 0.800 + 0.100 0.00236 + 0.00073
Total 50 12 8 0.804 + 0.036 0.00212 + 0.00026

Note: n: sample size; ny: number of haplotypes; Hp: number of private haplotypes; Hd: haplotype diversity; m: nucleotide diversity.

Results
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»
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Figure 1. Sampling locations map with the five sampling sites indicated by red dots

Haplotype diversity and nucleotide diversity

The lengths of the COI gene sequences were
649 bp after alignment. The 50 COI gene
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sequences obtained without indels had 12
variable sites and 6 parsimony informative sites,
resulting in 12 haplotypes, 50% of which were
singletons (represented by a single sequence in
the sample). The number of haplotypes per
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population ranged from four to five. Milkfish
populations in Nghe An, Quang Binh, and Khanh
Hoa had the highest number of private
haplotypes (Hp = 2), followed by Binh Dinh and
Phu Yen (Hp = 1). Quang Binh showed the
highest values of haplotype diversity (0.889 £
0.060) and nucleotide diversity (0.00301 =+
0.00049). The COI gene haplotype and
nucleotide diversities had overall values of 0.804
+ 0.036 and 0.00212 + 0.00026, respectively
(Table 1).

Based on the COI sequences, a haplotype
network was formed (Figure 2). The radial
network had a number of distinct haplotypes
linked to a central haplotype. Figure 2 shows that
the haplotype H_1 held the middle position in the
network, one step distant from the other 11
haplotypes, accounting for 34% (17/50) of all the
milkfish samples. This indicated that H_1 was
the ancestral haplotype of the C. chanos
populations in this study. Haplotype H_2
appeared in all the populations but at lower
frequencies than H_1 (7/50). Haplotype H_7 was
found in most of the studied populations except
that of Nghe An, and the frequency of haplotype

310
16

43
H_2
544

514

523 H_7

H_104)

466 HJG
195
223

Vu Thi Trang et al. (2022)

H_7 in Phu Yen accounted for nearly 50%.
Haplotype H_8 for Quang Binh and haplotype
H_11 for Khanh Hoa was the most distant from
the others. Furthermore, each population had its
own set of haplotypes that were unique to that
population. All the haplotype sequences were
deposited in the GenBank database (accession
numbers: MK241873 - MK241884).

Genetic differentiation

Pairwise Fst values among the populations
are shown in Table 2. The milkfish population in
Nghe An province was found to be significantly
different from those of Quang Binh and Phu Yen
provinces. Other milkfish populations had no
genetic differences (P >0.05).

Population structure

Hierarchical analysis of AMOVA (Table 3)
indicated that the majority of the overall genetic
variation (92.96%, P <0.05) was from differences
within populations, and only 7.04% (P <0.05) of
the variation was found among populations. These
results demonstrated that the total genetic
variation occurred within  populations, and

Nghe An
Quang Binh
Binh Dinh
Phu Yen
Khanh Hoa

00000

367 124

=@
H_12) 436

H 1@

<@

Figure 2. Haplotype network of the studied milkfish populations in Central Vietham

Note: The lengths of the connecting lines are related to the number of mutational steps between haplotypes, and the sizes of the
circles are proportional to the haplotype frequency. The authors assigned external information related to the genotypes (Nghe An,
Quang Binh, Binh Dinh, Phu Yen, Khanh Hoa) to replace the circles with colors that represented the frequency of each group.
Colors are used in the haplotype network to show the distribution of groups or populations within each haplotype.
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Table 2. Pairwise Fsr values based on the COI sequences (below diagonal) and associated P values (above diagonal)

Milkfish

populations Nghe An Quang Binh
Nghe An 0.00000
Quang Binh 0.21744
Binh Dinh -0.01307 0.08730
Phu Yen 0.26215 -0.00309
Khanh Hoa 0.07131 -0.00255

Binh Dinh Phu Yen Khanh Hoa
0.66667 0.01802 0.14414
0.17117 0.46847 0.52252

0.23423 0.79279
0.08730 0.82883
-0.03299 -0.02778

Note: Bolded values are significant (P <0.05).

Table 3. Results from the analysis of molecular variance (AMOVA) of the population structure

Source of variation d.f.
Among populations 4 4.560
Within populations 45
Total 49

Sum of squares

29.200
33.760

Variance component Percentage of variation

0.04911 7.04
0.64889 92.96
0.69800

population structure was not well defined among
the studied populations.

Demographic history

Tajima’s D and Fu’s Fs values were negative
for all five populations except that of Quang Binh
(Tajima’s D value). These values were not
significant for most of the populations except
those of Nghe An and Binh Dinh (Fu’s Fs values)
(Table 4). Tajima's D and Fu's Fs tests having
negative values indicate that population
demographic expansion is occurring (Tajima,
1989; Fu, 1997).

Discussion

Milkfish genetic variations have been
previously investigated in the Pacific Ocean from
the Philippines to Hawaii using isozymes and
PCR-RFLP (Winans, 1980; Ravago-Gotanco &
Juinio-Mefiez, 2004). Other studies utilized,

namely, the use of: (a) mitochondrial cytochrome
b sequences to determine the genetic
relationships among milkfish from Indonesia, the
Philippines, and Taiwan (Adiputra et al., 2011);
(b) amplified fragment length polymorphism
(AFLP) in Indonesian stocks (Adiputra et al.,
2012); (c) microsatellite markers of milkfish in
the Philippines which were characterized using
novel short tandem repeats (Santos et al., 2015;
Romana-Eguia et al., 2018); (d) the mtDNA
control region and cytochrome b genes in the
Philippines and Indonesia (Santos et al., 2019);
and (e) ATPase 6/8 genes in India (SriHari et al.,
2019). This research is the first attempt to
compare the genetic diversity of milkfish in
Vietnam and also is the first study to use the COI
marker for genetic assessment in milkfish.

Previously reported values of milkfish
genetic diversity were considerably lower than
this preliminary study. Winans (1980) reported

Table 4. The COIl sequence-based neutrality measures and demographic estimates for the five wild milkfish populations

Populations Fu's Fs Tajima's D
Nghe An -2.377* -1.24468
Quang Binh -0.653 0.42681
Binh Dinh -1.993* -0.82229
Phu Yen -1.020 -0.43130
Khanh Hoa -1.215 -1.14612

Fu and Li's D Fu and Li's F
-1.12706 -1.29372
1.30011* 1.21749
-0.33833 -0.51090
-0.80490 -0.79808
-1.51001 -1.59382

Note: * Significant at P <0.10 for related index.
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the average heterozygosity (H) was 0.075,
Adiputra et al. (2012) presented the range of H
from 0.041 to 0.187, Santos et al. (2019) showed
that haplotype diversity (Hd) was 0.66 for
cytochrome b gene, and SriHari et al. (2019)
recorded that the Hd ranged from 0.5684 to
0.8053 and the nucleotide diversity (n) fluctuated
from 0.001838 to 0.002519. Genetic diversity in
marine fish is generally considered high when Hd
> 0.5 and © > 0.5% (Grant & Bowen, 1998). In
this study, the five populations had a high level
of haplotype diversity (average of 0.804) and a
low value of nucleotide diversity (average of
0.00212). According to Grant & Bowen (1998),
high Hd and low m imply a bottleneck or founder
effect followed by rapid expansion, whereas high
values for both Hd and = indicate that the
populations are large and stable. The bottleneck
could be due to purifying selection, which has
slowed the evolution of the COI gene. The value
of Hd in this study was also noted for being at a
high level when compared with other marine fish
species (Grant & Bowen, 1998; Gaither et al.,
2010; Winters et al., 2010). As presented by Bay
et al. (2004), two fish populations of Chlorurus
sordidus in Amirante and Papua New Guinea had
the highest Hd (Hd = 1). The highest Hd values
were also recorded by Hobbs et al. (2013) for fish
populations of Centropyge flavicauda in
Christmas Island and Centropyge joculator in the
Cocos Islands. Both studies of Bay et al. (2004)
and Hobbs et al. (2013) used the mitochondrial
control region (D-loop) to investigate the genetic
diversity of marine fish populations. The highest
haplotype diversity in milkfish (Hd = 0.997) was
reported in wild populations in the Philippines
using the mitochondrial control region (Santos et
al., 2019). This difference is likely due to the
mitochondrial control region gene having higher
levels of haplotype diversity than those of
cytochrome b and COL.

According to Grant et al. (1987), the
differences in allele frequencies or genotypes
among marine fish populations are due to
differences in migration, genetic drift, and
natural selection. These authors also assumed
that there would be little or no expected genetic
differences between marine fish populations due
to the high gene flow between populations. In

https://vjas.vnua.edu.vn/
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this study, the Nghe An milkfish population was
found to be significantly different from the
Quang Binh and Phu Yen milkfish populations.
This can be explained by the lack of migration or
gene flow between these populations due to
fishing activities and the collection of fry for
rearing. Moreover, Nghe An, Quang Binh, and
Phu Yen are geographically distant areas. An
overabundance of low-frequency
polymorphisms is indicated by a negative
Tajima's D value and is usually interpreted as
purifying selection, or as a signal of recent
population expansion. On the other hand, a
positive Tajima's D means low rates of both low
and high-frequency polymorphisms, suggesting
a reduction in population size. Except for Quang
Binh, all populations in this study had negative
Tajima's D values. None of these values were
significant. This can be explained in that the
number of samples per population was not large
enough to assess significance or that these
populations are neutrally evolving. Fu and Li's D
and F statistics showed that all values were
negative and non-significant except for the fish
from Quang Binh. These negative values
indicated an excess of singletons and can be
assumed to mean that there is a population
expansion in Quang Binh due to Fu and Li's
statistics. In fact, Nghe An, Phu Yen, Khanh Hoa,
and especially Binh Dinh are areas with a long
tradition of catching milkfish fry from the wild
for combined aquaculture with shrimp and crab.
These activities have not been recorded in Quang
Binh. This could be one of the reasons for the
population expansion observed only in Quang
Binh. The most important aspects that determine
and affect the current status of fish species are
biological factors such as breeding and feeding
habits, seasonal migration behaviors, and
environmental factors. Besides, overfishing also
has a great influence on a fish population's
genetic structure. Based on these research
findings, we recommend that the authorities
should complete the policy for the appropriate
utilization and conservation of milkfish
resources. Moreover, scientists need more
studies to get further information about milkfish
resources as well as investigating methods to
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manage the milkfish genetic resources in

Vietnam.

Conclusions

In this study, five milkfish populations
generally exhibited a high value of haplotype
diversity and a low value of nucleotide diversity
based on mtDNA COI marker analysis. High
indices were recorded for the Quang Binh
population. In terms of genetic differentiation,
the milkfish population in Nghe An was found to
be significantly different from those of Quang
Binh and Phu Yen. Population structure and
demographic expansion were not evident for the
populations except for Quang Binh. This study is
the first major attempt to understand the genetic
diversity of milkfish in Vietnam. Further studies
on milkfish in Vietnam should focus on
expanding sampling sites, screening more
samples in both hatchery and other wild
populations, and using other polymorphism
molecular markers.
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ABSTRACT

The spawning season of the milkfish Chanos chanos (Forsskal, 1775) of the family Chanidae in
the Central Coast of Vietnam was determined. A total of 220 specimens (3.20 to 4.50 g body
weight, BW) was collected from seven provinces (Nghe An, Ha Tinh, Quang Binh, Quang Tri,
Binh Dinh, Khanh Hoa, Ninh Thuan) from January to December 2021. Results showed that the
Gonado Somatic Index (GSI) ranged from 2.03 to 16.02 in females and 1.15 to 9.87 in males and
had two peaks, one in April-May (13.47-16.02 for females and 8.03-9.87 for males) and another
in August-September (11.45-12.32 for females and 6.75-7.98 for males). Conditional factors in
females and males ranged from 3.68x1072 to 4.11x10 and 3.02x107 to 3.43x107%, respectively
with the highest values found in May (4.11x107? for females and 3.46x102 for males) and
September (3.92x107 for females and 3.34x10 for males). The Fulton’s and Clark’s indexes
were highest in November, 1.82% and 1.67%, respectively and these were then decreased in the
following months; the lowest values were recorded between August to September and April to
June (0.66-0.74% Fulton and 0.49-0.72 Clark). The gonadal development stages Il and IV in
females and males were observed from April to June and August to September of the year. Our
findings suggest that the main spawning seasons of milkfish take place from April to June and
August to September.
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INTRODUCTION

The milkfish Chanos chanos (Forsskal,
1775), also known as the marine milkfish, is
the only extant species in the family
Chanidae. This species is one of the important
farmed fish in the Southeast Asia. Milkfish
meat has high nutritional value, in which
protein content and unsaturated fatty acids
account for 24.18% and 32.11%, respectively
(Malle et al., 2019). Essential amino acids
account for 49.49% of the total amino acids,
of which glutamic acid is the predominant
amino acid (18%), followed by leucine (8%),
lysine (7.3%), phenylalanine (6.7%), and
histidine (6.1%) (Murthy et al., 2016).

In Vietnam, C. chanos is distributed along
the coast from Nghe An to Binh Thuan
province, highly abundant in Binh Dinh and
Khanh Hoa provinces. This species has been
included in the Red Book of Vietnam under
the endangered classification - VU A2d
(Vietnam Red Book, 2007) and in the list of
rare genetic resources in the national database
of aquatic resources, belonging to the species
group that needs to be preserved and
developed (Decision No. 188/QD-TTg, 2012).

The C. chanos has a high reproductive
capacity, however, survival rates of its
embryonic and  juvenile stages are
considerably low, which is due to the highly
intensive fishing in the coastal lagoons and
the increasing pollution in nearshore waters.
C. chanos has been known as a new crop for
Vietnamese fish farmers. They have been
cultivated in monoculture systems such as
cages, and ponds, or polyculture with shrimp
and crabs in brackish water areas, contributing
to additional income and solving the water
pollution in intensive shrimp farming areas
(Nguyen Thi My Dung et al., 2020).
However, the artificial seed production of
milkfish is still only on the laboratory scale
and the culture industry relies on fry captured
from the wild.

Currently, little data are available
regarding the reproductive biology of milkfish
in Vietnam, whereas most of the studies have
focused on distribution, taxonomy, and
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morphology (Nguyen Thi My Dung et al.,
2020). Therefore, it is necessary to study the
spawning season as a basis for artificial
spawning, developing seed production
technology and subsequently providing this
species to the aquaculture industry. Together,
this help contributes to diversifying culture
species, maintaining, developing resources,
protecting genetic resources, and conserving
biodiversity in the Central region and the
entire country in general.

MATERIALS AND METHODS

Sample collection

Two hundred twenty specimens (135
specimens of females and 85 specimens of
males) with (3.20 g BW to 4.50 g BW) were
collected from 7 provinces in Central Coast
Vietnam, namely Nghe An, Ha Tinh, Quang
Binh, Quang Tri, Binh Dinh, Khanh Hoa,
Ninh Thuan (Fig. 1). 15-20 individuals were
randomly collected each month by using a
trawl net, bottom net, and racket. After
collection, samples were washed, refrigerated
and transferred to the laboratory at Institute
for Agriculture and Natural Resources, Vinh
University. Sampling time occurred from
January to December 2021.

Data collection and analysis

Total length (TL, cm) and standard length
(SL, cm) were measured using a Palme ruler
(cm); body weight (W, g), gonad weight
(Wtsd, g) and body weight without internal
organs (Wo, g) were determined using an
electrical balance with two odd numbers.

Gonad development was categorized into
the following six stages: inactive (In), early
active (Ea), late active (La), ripe (R), spent
(Sp) and degenerative stage (D) (Xakun &
Buskaia, 1968).

In addition, the determination of gonadal
was also based on the results of findings on
the change of oocytes corresponding to each
stage of gonadal development. Gonadal
histology specimens were made by paraffin-
moulded  excision and stained  with
Haematoxyline and Eosin by Drury &
Wallington (1967).
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Figure 1. Map of sample collection locations (Vu Van Luong, 2021)

The spawning season was predicted by GS'(%)=1OO*Wtsd/W
results of Fulton and Clark, GSI, CF,
gonadal development stages obtained from  Where: W, Gonad weight (g); W: Body
collected fish samples over a period of weight (g).
1 year (study time).

(i) Gonadosomaticindex (GSI) is a factor (i) Fulton and Clark’s factors were
to predict spawning seasons of fish and it was  calculated with the following equations:

calculated monthly following the equation of s
Biswas (1993): Fulton: F=W x100/SL
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Clark: C=W, x100/SL®

(iii) Conditional factor (CF) of a fish
reflects physical and biological circumstances
and fluctuations by interaction among feeding
conditions, parasitic infections and
physiological factors. The CF was calculated
with the following equation: CF = W/TL",
Where: W: Body weight with internal organs;
W,: Body weight without internal organs; TL:
Total length; b: growth rate (the correlation
between length and weight).

RESULTS AND DISCUSSION
Sex discrimination of milkfish

a

It is difficult to distinguish immature
males and immature females when observing
external ~ morphological  characteristics.
However, mature males have a darker or dark
olive-green back, while females have their
back in light silver. In the females, there are
3 main openings in the anal region instead of
2 as found in the males. When pressed to the
abdomen of a ripe male, it is easy to see
vaginal discharge. The female’s abdomen is
enlarged and has vyellow fatty fluid.
Anatomically, the eggs and sperm are
developed  symmetrically.  Figure 2

distinguishes some sexual characteristics of
milkfish.

Figure 2. Distinguishes some sexual characteristics of milkfish. a. Milk fish male and female,
b. Male genital papilla; c. Female genital papilla

When analyzing the number of 220
milkfish samples in each age group, the
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majority of fish were in the age group from 0+
to 4+. The sex composition by age group was
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presented in Figure 3. The results indicated that
It was unable to identify sexes by external
morphology in the age group O+ to 1+
accounted for (100%) and the age group 1+
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accounted for (6.77%). The age group 2+ began
to distinguish male and female by external
morphology (males accounted for 37.7—
47.37%; females accounted for 52.5-61.29%).

i Female

52.5

Year old

Figure 3. Sex composition of milkfish by age groups

Gonadosomatic index (GSI)

The GSI is a good indicator of fish
reproductive activity, so it has been used to
determine the stages of gonadal maturation
(Le Cren, 1951; Hojo et al., 2004). Table 1
shows that the GSI in males and females
changed continuously over 12 months. The
GSI in females were higher in April to May
and August to September 2021, with the
highest mean in April to May 2021 (13.47—
16.02% and 8.03-9.87% for females and
males, respectively) and sharply declined
between December and January, 2.03-4.15%
for females, and 1.15-1.65% for males.

The variation of GSI indicates that after
spawning, the majority of the reproductive
products (eggs and sperms) are released into
the external environment, so the gonads will
decrease rapidly in size and weight along with
GSI. Therefore, the GSI is one of the crucial
conditions to predict the maturity level of the
fish's reproductive products.

Thus, the main spawning seasons of
milkfish were predicted in April-May and
August-September every year. Our findings are
consistent with the survey results of fishermen
in the coastal area of Khanh Hoa, which
reported that the spawning seasons of milkfish
usually occur around May—July and September—
December of the lunar calendar every year.

Table 1 shows that the GSI in females was
higher than that in males, which is due to the
fact that the female ovary is much bigger at the
same development stages. Pham Minh Thanh
& Nguyen Van Kiem (2009) suggested that the
increase in the gonad weight was determined
by the intrinsic nutrient metabolism from the
muscle and liver in the fish body.

According to Marte & Lacanilao (1986),
the GSI of milkfish caught in Panay Island
(Philippines) had a GSI of 5-20 (BW: 5-14
kg), with a mean value of 10. These values are
similar to fish caught in Indonesia; while fish
caught in Hawaii have lower GSI (> 5;
observed in July—August).
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Table 1. Monthly variation in GSI of Chanos chanos

Month/year Males (n = 85) Females (n = 135)

W(9) Wisa () | GSI (%) W (9) Wisq (9) GSI (%)
1/2021 SaTbask 2930k | LSk | 301900F | 4gs3:476 | 415£135
212021 3’38‘5‘22“: 162'_‘51 1523": 3’2%:%1 83.16 + 21.45 | 3.34+1.15
B mms s Smwe mES o
| g SET N i W8 .
| mEE s s dmws @S g
o SEe mgs sns smas e o
s s s s w5t e
o Sme e ent wmi ww L
| SES mRs es amws mes g
o e mSE use s SEE s
e EEe SmE e amme im0
1212021 4’%;:221 188'_2331’ 16%231 4,}1%;1:;%1 83.72+18.76 | 2.03 +0.98

Note: The data are expressed as mean + standard deviation; W(g) is body weight; Wtsd (g) is gonadal

weight; GSI (%) is Gonado Somatic Index.

Condition factor (CF)

The condition factor of the milkfish was
estimated from the relationship between
standard length and body weight following the
equations, W = 192.01xL*'®® and W =
21.235xL.%%?" for females (n = 135) and
males (n = 85), respectively (Fig. 4).

The CF of females and males varied from
3.68 x 10” to 4.11 x 107 and 3.02 x 10” to
3.43 x 107 respectively and peaked in May
and September with females (4.11 x 10 and
3.92 x10%) and males (3.46 x10? and 3.34 x
10?), respectively (Fig. 5). Thus, the CF
reached its maximum when the GSI reached
the highest level.
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According to King (1995), the CF refers
to the status or development conditions of fish
at each time of the survey. The CF evaluates
the increase in fish weight relative to length
and the rapid increase in fish weight over a
certain period is mainly due to the increase in
gonad weight (e.g., during their sexual
maturation), especially in females.

We found that the GSI of milkfish
peaked in May and September (Table 1).
The field survey results showed that the
majority of specimens collected during this
time had gonads developed in stages Il and
IV when the gonad weight reached its
maximum and was about to complete the
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growth stage. According to Nguyen Van
Kiem (2004), this is the period of nutrient
accumulation and therefore, the gonad
weight is constantly increasing. This means

that total body weight is at its maximum,
leading to an increase in CF, which is
consistent with the normal development of
the species.
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Figure 4. Relationship between standard length (SL) and total weight (W):
a. females; b. Males
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Figure 5. Monthly variation in the CF of Chanos chanos

Fulton and Clark indexes significantly with maturity and time (Fig. 6)

and ranged from 0.66% to 1.82% in Fulton
The Fulton and Clark indexes varied and 0.49 % to 1.67% in Clark, respectively.
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Figure 6. Variation in Fulton and Clark indexes of the studied Chanos chanos
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Fulton and Clark indexes were highest in
December 2021, reaching 1.82% and 1.67%,
respectively.  These  factors  gradually
decreased in the following months, dropping
to the lowest values of 0.66-0.74% (Fulton)
and 0.49-0.72% (Clark) in August—September
2021 and April-June 2021. This was
attributed to the conversion of nutrients
accumulated in other organs to gonads to
prepare for the spawning season. During
sexual maturation, the accumulation and
transfer of nutrients to produce eggs and
sperm occur simultaneously. In the early
stages of egg production, the level of
accumulation of nutrients in the body is often
higher than the metabolism to produce eggs
(Chung Lan, 1969 according to Nguyen Van
Kiem, 2004).

Therefore, in the rearing period, it is
essential to ensure foods contain essential
nutrients (proteins, lipids, vitamins, minerals)
so that the fish can accumulate enough
nutrients to perform the best maturity. From
April, the Fulton and Clark indexes decreased
drastically, and this could be due to the fastest

gonadal growth rate in this time to peaked in
May (Fig. 5). Following that period, the
factors began to increase gradually, on the
contrary, the GSI began to decrease. The
finding indicates that after spawning time, fish
are able to increase nutrient accumulation to
prepare for the next spawning season.

Spawning season

The spawning season is based on the
variation of GSI and the rate of gonadal
development stages over time (months). The
spawning season of milkfish was determined
based on Figure 7 and Table 2.

The Fulton and Clark indexes varied
significantly over the months and both factors
peaked in January (Fig. 7). This variation is
related to the GSI of fish due to the fact that
before sexual maturity, many fish species
normally accumulate lipids in a number of
different organs (Tran Thi Thanh Hien &
Nguyen Anh Tuan, 2009; Lai Van Hung,
2004). GSI and Fulton/Clark are always two
opposite indicators at all times.
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Figure 7. Variation in GSI, Fulton and Clark factors of Chanos chanos

Figure 8 and Table 2 show that the
majority of female fish (60.0% to 86.67%)
had gonads at stages I-1l in the months of
October, November, December and January

2021. The proportion gradually decreased and
reached the lowest value in June and July
2021 (6.67%). No fish with gonads in stages
I-11 were observed between May and August
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2021. The proportion of female fish with
gonads in stage Il reached the lowest in
October 2021, accounting for 13.33% and the
highest in March and July 2021 (53.33%).
Fish with gonads at stage 1V did not appear in
October and December 2021, but reached the
highest in April, June and August 2021,
ranging from 40.0% to 46.67%. While fish

with gonads at stage V did not appear in
February, October and January 2021, but
peaked in May 2021 (53.33%).

Thus, the percentage of females and
males with mature gonads increased from
April to June and August to September.
During this time, gonadal stages of IlI, IV
and V accounted for over 70% (Fig. 9).

Table 2. Monthly variation in the percentage of gonadal development stages
of the studied milkfish female (n = 135)

Month/Year I_F;:ercentage of gonaIdITI development stalci;es of C. chanos (%\)/
1/2021 73.33 20.00 6.67 -
2/2021 46.67 40.00 13.33 -
3/2021 20.00 53.33 20.00 6.67
4/2021 6.67 33.33 40.00 20.00
5/2021 0.00 20.00 26.67 53.33
6/2021 6.67 26.67 46.67 20.00
7/2021 6.67 53.33 26.67 13.33
8/2021 - 26.67 40.00 33.33
9/2021 6.67 20.00 33.33 40.00
10/2021 86.67 13.33 - -
11/2021 60.00 26.67 13.33 -
12/2021 80.00 20.00 - -
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Figure 8. Monthly variation in gonadal development stages
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w9,

histology Stage Il; c. Oocyte histology Stage I1l; d. Oocyte histology Stage 1V;
e. Oocyte histology Stage V

The results of GSI, Fulton and Clark
factors, and gonadal development stages
showed that the sexual maturity cycle and
spawning season of milkfish were determined
through the percentage of mature fish at
stages Ill, IV and gonadal index. It can be
clearly seen that the percentage of mature fish
in stages Ill, 1V and V appeared mainly from
April to June 2021 and August to September

2021. Therefore, it can be inferred that the
spawning season of milkfish is from April to
June and August to September (Fig. 10). In
artificial spawning, it is necessary to rely on
the spawning season to create suitable
conditions such as environmental factors,
spawning grounds, flow regimes, etc. to
stimulate fish reproduction and to obtain the
highest spawning rate.

Month 1 2 3 4 5

6 7 8 9 10 | 11 12

Spawning

Se€ason

Season 1

Season 2

Figure 10. Graphical diagram showing the spawning season of milkfish

CONCLUSION

Milkfish spawns sporadically from March
—QOctober, but concentrate in April-June and
August-September. Therefore, it is possible to
judge that the spawning seasons of milkfish in
Central Coast Vietnam are two times a year,
April-June and August-September.
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