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ABSTRACT 

This study aimed to quantify relationships between body size and 
reproductive traits of square-head climbing perch, SHCP (Anabas 
testudineus). Eight-month old SHCP from a grow-out pond were randomly 
sampled, then divided into three groups of sizes (247 ± 60 g; 157 ± 22 g; 
and 99 ± 27 g), and stocked in 6 hapas (2x3^2.5m). After 2 months of 
maturation culture. 60 individuals (10 fish were randomly sampled from 
each hapa) were measured gonad somatic index (GSI), fecundity, and egg 
diameter. Simultanuously, 13 pairs of broodstock were artifically 
propagated to estimate realistic fecundity, fetilization rate and hatching 
rate. Results showed that GSI of males (0.5 - 1.5% for testis at stage IV) 
was independent of sizes (p>0.05). Meanwhile, that of females decreased 
1.7 - 2% (ovary at stage IV and III, repsectively) with IOO g increase of 
body weight When females' weight increased, absolute fecundity 
increased while relative fecundity decreased, and egg diameter (0.71 -
0.78 mm) insignificantly increased. Realistic fecundity (averaged 335 -
398 eggs/g), fertilization rate (77.4 - 92.8%), and hatching rate (81.6 -
94.2%) were not significantly different (p>0,05) among three size groups 
ofbroodstock. 

TOM T A T 

Nghiin cuu ndy nham xdc dinh mdi quan he giUa kich c& vd mgt sd chi 
tieu sinh sdn ciia cd rd "ddu vudng" (Anabas testudineus). Cd rd dau 
vuong 8 thdng tudi tir mdt ao nudi thft dugc thu ngdu nhiin, sau dd phdn 
thdnh 3 nhdm khdi lugng (247 ± 60 g; 157 ± 22 g: vd 99 ± 27 g) vd dugc 
nudivd trong 6 giai (2'-<3^2,5m). Sau 2 thdng, 60 cd thi (thu ngdu nhiin 
10 cd the/giai) dugc kiim tra hi sd thdnh thgc (GSI), sue sinh sdn vd 
ducmg kinh trung. Ddng thdi 13 cap cd bd me tir 3 nhdm kich c5 dugc cho 
sinh sdn nhdn tgo di xdc dinh sue sinh sdn thyc ti, ti li thu tinh vd ti li nd. 
Kit qud a cd due. GSI (0,5 - 1,5% Idti tuyin sinh dye a giai dogn IV) 
khdng thay ddi theo khdi lugng (p>0,05) nhung a cd cdi, GSI gidm 1,7 -
2% (tuang ieng vdi tuyin sinh due a giai dogn IV vd III) khi khdi lugng cd 
tdng IOO g Q)<0,05). Khi cd cdi cdng ldn thi sue sinh sdn tuyit ddi cdng 
tdng nheng sue sinh sdn tuang ddi cdng gidm vd dudng kinh trung (0.71 -
0.78 mm) thay ddi khong ddng ki. Sue sinh sdn thuc ti (trung binh tit 335 -
398 Irung/g), ti le thu tinh (77,4 - 92,8%) vd ti li nd (81,6 - 94,2%) 
khdng khdc biit thdng ke (p>0,05) giua cdc nhdm cd bo me cd kich cd 
khdc nhau. 



^PP chi Khoa hpc Trudng Dpi hpc Cdn Tho Phdn B: Nang nghiip, Thuy sdn vd Cong nghi Sinh hoc: 34 (2014): 77-83 

1 GIOfITHI$U 

Vdi uu diem Id tang trudng nhanh vd kich 
thudc Ion, ddng cd rd diu vudng hiin dang duac 
nudi pho biin d Ddng bdng sdng Ciiu Long 
(DBSCL) vd nhieu noi khdc. Su phdt friln nhanh 
cua nghe nudi ca rd mpt phan cdn do ngudi ddn cd 
thi kich tbich sinh sdn nhdn tao ca mpt cdch de 
dang. Qua kit qua diiu Ua vi hien frang san xuat 
gidng va nudi ca rd ddu vudng d H|u Giang (nam 
2012, sd lieu chua cdng bd cua nhdm tdc gia), 
nhiiu ngudi chpn cd bd me tix chinh ao nudi ca thjt 
cua minh vd vdi nhung tieu chi chgn khac nhau. 
Trong dd, da sd cac hd san xuit khdng chpn nhung 
ca the to Idn nhat dan vi cho ring chung cham 
thanh thyc va chdt lupng sinh san (bao gdm sue 
sinh san thuc ti, ti Ii thu tinh va li li na) thip. Tuy 
nhien, mdt sd it hp chpn nhiing ca thi Idn nhit vi 
theo hp, dan ca con se tang tiudng nhanh. Nhan 
djnh sau da dupe chiing minh frong mdt nghien 
ciiu gin day, cd rd diu vudng bd me cd khdi lupi^ 
Idn d miic 5% ciia dudng phan phdi chuin vi khdi 
lupng ciia dan da anh hudng tich cyc din tang 
trudng ciia dan con tir giai doan bdt lin gidng 
(Duomg Thuy Yen va ctv., 2014). Song din nay, 
hau nhu chua cd nghien ciiu nao vi mdi liin quan 
giua kich c& vd cdc chi tieu sinh sdn ciia cd rd ndi 
riing va nhOng lodi cd dong nudi ndi chung. 

Hi sd tiidnh thuc, siic sinh sdn vd dudng kinh 
tning Id nhiing chi tieu sinh san quan Upng va 
thudng CO mdi quan hi vdi kich cd co the. Tren 
mdt sd Ioai cd nhu Ioai Botia almorhae (Joshi and 
Pathani, 2009) hay cd hdi Oncorhynchus mason 
(Tamate and Maekawa, 2000), nhiing cd thi ldng 
Uudng chgm cd he so thanli thuc va siic sinh san 
thdp nhung kich co frirng to han so vdi ca tang 

thim vi dac diira sinh hpc cda ddng ca nay va 
cung cap thdng tin cho san xuit va chpn gidng cd 
rd diu vudng. 

2 PHlTONG PHAP NGHIEN CUtJ 
2.1 Ngudn ca thi nghiim 

Cd rd diu vudng 8 thdng tudi dupe thu tii mdt 
ao nudi thjl vdi sd lupng 60 kg (khdi lupng trung 
binh 140,2 ± 65,9 g; n =387 con) va tiiang 2/2013. 
Sd cd ndy dupe chia Iam 3 nhdm kich c5: c5 ldn 
(247 ± 60 g), ca vira (157 ± 22 g) vd co nhd (99 ± 
27 g) va tha vao frong 6 giai (2x3x2,5m). Muc dich 
cua viec chia nhdm Id di de udc lucmg kich c5 cd 
khi kiem fra miic dp thdnh thuc va chpn cd cho sinh 
san vdi kich cS khac nhau. Cd dupe cho dn 2 
ldn/ngay bang thuc an cdng nghiep (hiiu Tomboy 
kl hieu 450A, 30% dam) vdi khdu phin tii 1,5-2% 
tdng khdi lupng cd. 

2.2 Phimng phap xdc djnh cac chi tieu sinh 
san sau khi nudi vo 

Sau 2 thang nudi vd, thu ngau nhiin 60 ca thi 
lir 6 giai de kiem fra cac chi tieu sau: 

Giai doan Ihanh thuc: quan sat myin sinh 
due va xac dinh giai doan thdnli thuc dya vdo thang 
thdnh thuc 6 giai doan ciia Nikolsky (1963, trich 
Phgm Thanh Liem va Trin Die Dinh, 2004). 

Hi sd thdnh thuc (Gonad somatic index, 
GSI %) = 100 X Khii lupng myin smh duc/Khdi 
lupng ca thi. 

- Siic sinh san tuyet ddi: ddi vdi nhihig con 
cai cd tuyen sinh due d giai dogn FV, siic sinh sdn 
tuyit ddi dupe xac dinh theo theo phuang phap 
Lowerre va Barbieri (1993). Trung trong budng 
tnuig dupe tach rdi bdng bifn phdp ca hpc. Budng 

trudng nhanh. Ngupc lgi, d loai ca Zacc i^^^Si r i f^^^chb vdo khung ludi cd mat ludi 0,1 mm 
temmincki a Nhat, he sd thanh thyc d ca cdi tdng 
theo khdi lupng ca thi nhung d con due khdng the 
hiin radi tuong quan (Kalano, 1990). 

Mdi quan hi giiia sinh trudng vd sinh san ddng 
vai frd quan trpng trong tiin hda cua loai. Sir phdn 
phoi nang lupng ciia co thi cho hai hoat dpng nay 
hinli thanh nin nhiing dac diim, lap tinh cua lodi 
vd nhiing ddc diem nay cd thi thay ddi Uong nhimg 
diiu kien radi trudng khdc nhau (Heino and 
Kaitala, 1999). Ndm dupe mdi quan he ndy fren ddi 
tupng nudi cdn cd y nghTa thyc ti Uong viic chpn 
cd sinh san sao cho vira ddm bao dupe tdng trudng 
cda dan con vira dat hi|u qua san xuit gidng. 

Nghien ciiu nay nhdm xac dinh mdi quan he 
giOa kich c5 cd cai vd due vdi mpt si chi lieu smh 
sdn cua cd rd dong dau vudng, tii do giiip hiiu 

dat dudi vdi nude chdy vdi van toe vixa phai di nhd 
vdo dp lyc nude tach rdi tning ra khdi lam tning. 
Sau do tning duac bdo qudn Uong dung dich 
formaline 2,5% den khi dim sd tning. Dim 5 mdu 
dgi diin dupe lay ngau nhien (cdn mau d dp chinh 
xac 0,01g) tij mdi budn§ tiling ciing dung djch bdo 
quan (hdn hop). Tinh si tritiig trung binh trong 1 
gam hdn hpp. Siic sinh sdn myet ddi duac linh theo 
cdng thiic: 

F = nG 
Trong do: F: siic sinh sdn tuyit ddi (absolute 

fecundity) 

n: si luong tiling tiding bmh irong 1 gam mdu 

G: khdi lupng hdn hpp tning va dung dich bdo 
quan Uiing. 
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- Stic sinh san tuong ddi (tning/g) = siic sinh 
sdn tuyit ddi (tning)/khdi lupng ca cai (g). 

- Dudng kinh tning: Mau do dudng kinh duoc 
thyc Men Uen ciing nhirng raau dim siic sinh sdn 
myit ddi. Mdu tning dupe lay ngau nhien khoang 
30 tning tii hdn hpp tning va dupe do tren kinh 
hiin vi. 

2.3 Phuong phap xac dinh cac chi tieu sinh 
san trong sinh san nhan tao 

Khi ca thanh thuc tdt (kiem tra sau 2 thang, vao 
thang 4/2013), chpn 5 cap ca bd me d 3 nhdm kfch 
CO' khac nhau de kich Ihich sinh sdn nhdn lao. Ca 
duac tiem mdt Idn vdi kich thich td LH-RHa + 
DOM, liiu lupng su dung la 100 pg/l^ ca cai. Lieu 
lupng hormone dimg cho ca due bang 1/2 lieu 
dimg cho cd cai. Sau khi tiem kich thi'ch td, chuyin 
ca vao cac bi nhya 60 L (chiia 40 L nude) theo 
timg cap bd mf. Khoang 8 - 1 0 gid sau khi tiem 
kich thich td ca bat dau de tning. Khi ca de xong, 
tning dupe chuyin sang xd dp tning (riir^ cho m§i 
cgp cd bd me). 

Cac chi tiiu theo ddi gdra: 

Siic sinh sdn thuc te: xac djnh dua fren the 
tich tning va dira sd tning/ral Uiing (3 Idn lap Iai) 

Ti If thu tinh: tinh % sd tning thy tinh trong 
100 tnii^ dupe Idy ngau nhien tir mdi bi ap tning 
(3 lan lap Iai) va xac dinh tai thdi diim 8 gid sau 
khi cd de (nhiet dp nude trong bi ip tir 27 - 28''C). 

Ti le nd dupe xac djnh sau khi ca nd hoan 
loan. Ti Ii nd chinh Id % sd cd nd Uong tdng sd 
tning thu tinh (3 Ian lap Igi cho mdi bi dp tning). 

2.4 Phinmg phdp xu [y sd lieu 

^^ssMoi quaiLhi tuyen tinh giiia khdi lupng ca cai 
""(va'duc) vdi cac chi tiiu sinh sdn sau 2 thang nudi 
vd dupe kiim dinh d miic y nghTa a = 0,05 bdng 
chiic nang hdi qui Uong chuang Uinh Excel. Cac 
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thdng sd cda phuang trinh hdi qui ciing duoc xac 
dinh lu chuoi^ frinh Excel. Su khac biit vi cac chl 
tiiu sinh sdn nhdn igo giiia 3 nhdm ca dugc so sdnh 
bdng phuong phap ANOVA mdt nhan td vdi phep 
thii DUNCAN; trung binh khdi lupng ca due vd ca 
cai dupe so sdnh bing phuang phap Mann-
Whitn^ va duoc thuc hiin tiidng qua chuong trinh 
SPSS 16.0. 

3 K £ T QUA VA THAO L U ^ 

3.1 Mdi quan he giua khoi luffng vd hi so 
thdnh thuc ciia ca rd dau vuong 

Trong 60 ca thi kiim Ua, khdi lupng ca cai 
(70,5 - 560 g, trung binh: 199 ± 92, n =33) va ca 
due (72,5 - 265 g, tiung binh: 147 ± 56, n=27) 
khac biet nhau cd y nghia (kiim dinh Mann-
Whitney, P =0,012). 

He sd thanh thuc (GSI) cua ca cai chia lam 2 
nhdm, nhdm cd budng tning d gjai doan III (n =8, 
chiim 24,2% sd ca cai) cd GSI td 8% frd xudng va 
nhdra cd budng fining 6 giai doan IV (n =25, chiim 
75,8%) cd GSI tir 10% frd Iin (tni radt ca tiii cd 
GSI = 7,8%). Tuy cd GSI khac nhau nhung cd hai 
nhdm cd cai diu the hiin xu hudng giam khi khdi 
lupng ca tdng (Hinh I, bin frai). Mdi tuong quan 
nghich nay la cd y nghia tiidng ki (p =0,06 doi vdi 
myin sinh dye d giai doan III va p <0,0I ddi vdi 
myin sinh dye d giai doan FV). Phuang frinh tuyin 
tinh (Hinh 1, bin Uai) cho biet ciing giai doan 
tuyen sinh due, khi khdi lupng cd cai tang 100 g thi 
GSI gidm tuong iing cho 2 giai doan 111 vd IV Ian 
lupt Id 2% va 1,7%. 6 ca due, GSI ciing cd xu 
hudng giam khi khdi lupng ca tang nhung mdi 
quan he nay khdng cd y nghia thing ke (p = 0,18) 
(Hinh 1, ben phai). He sd tiianh thyc ciia cd due cd 
tuyin sinh due d gim doan IV (100% sd ca kiim 
fra) dao dpng tii 0,5-1,5%, nhd hon ~ 10 lin so vdi 
cacai. 

Khdi Iugn« ca cai (a) Khai lircrtig ca Aue ( ^ 

Hinh I: Mii quan he giua khdi Iugng ca cai (hinh trai) va ca due (hinh pbai) vdi hf so thanh thuc 
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Kit qud nghiin ciiu vi mdi quan hi giiia GSI 
va khdi luprng d ca rd khac vdi kit qua cua rapt sd 
nghiin cuu trin cac lodi cd khac. Trin ca Botia 
alntorhae (6- An Dp), Joshi va Patiiani (2011) tira 
thd^ khi ca dye vd ca cdi thanh thyc, GSI tang khi 
khdi lupng ca Idn. Tuy nhiin, ddi vdi lodi Gobius 
paganellus (Hp Gobiidae), mpt loai ca cd kich 
thuoc tuang doi nhd (ca thdnh thuc lin diu cd 
chieu dai hi 7,5 - 8,5 cm), GSI d cd 2 gidi tinh 
khdng thay ddi theo khdi lupng (Louiz et al., 
2013). Ddi vdi cd rd, sy tiiay ddi GSI trong thdi 
gian thdnh thuc d gidi due va cdi thi hiin khac 
nhau. O ca rd cai, tic dp gia tang khdi lupng tuyin 
sinh dye chgm hom tdc dd gia tang vi khdi lupng 
cd thi Id do cd rd cai cd tdc dp tang trudng nhanh 
hon the hiin d khii lupng cd cai trong ciing mdt 
dan Idn han cd y nghTa so vdi ca d\rc (p=0,012). 
Kit qua nay giing vdi loai ca Zacco temmincki d 
Nhgt(Katano, 1990). 

3.2 IVIoi quan he giua khoi lupng vd sire 
sinh san ciia cd rd dau vudng 

Siic sinh san tuyet ddi ciia ca rd diu vudng dao 

ddng tu 73.910 - 18.334 trOmg/ca thi vd ti li tiiuan 
vdi khdi luang co till (Hinli 2) (p<0,01). Khi khdi 
lupng ca cdi lang I g thi siic sinh san tang 224 
tning (F = 224BW + 78452, vdi BW Id khdi lupng 
CO thi). Kit qud nay gin giing vdi nghiin ciiu trin 
cd rd d Malaysia, moi quan hi giiia siic sinh sdn va 
khii lupng duac tiii hifn qua phuong umh F= 
330BW + 10844 (Marimuthu et al, 2009). Miic dp 
tang ciia siic sinh sdn theo khdi lupng cua ca rd diu 
vudng (Hmh 2, bin frdi) nhd hon so vdi cd rd ddng 
ti; nhien vdi miic tang tir 400 - 500 tiling cho mdi 
gram tang vi khdi lupng (Duong Thiiy Yin, 2014). 

Tuang tu nhu chi sd GSI, siic sinh sdn tuong 
ddi cua ca rd diu vudng gidm tiieo khdi lupng 
(p<0,01). Nhu vay, li Ii khdi lupng myin sinh due 
vd sd lupng tning so vdi khoi lupng thdn giam khi 
ca cai cdng Ion. Tuy nhiin, tdc dp gidra ciia siic 
sinh sdn tuong ddi nhd vdi hi so goc la -1,38. 
Nghra la, khi khdi lupng cd cai tang lin 100 g tiii 
si lupng tning gidm 138 triing. Vi khia canh sdn 
xuit, miic giam ndy Id khdng dang ki. 
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Hinh 2: Mil quan hi giira khii lupng cd 

3.3 Mii quan h | giiia khoi lugng cd cdi va 
dudng ki'nh triing ciia cd rd diu vudng 

Duong kinh tning tmng binh cda cd rd dao 
ddng 0,71 - p,78 mm. Dudng kinh Uiing cd xu 
hudng ldng rdt nhd (hi so gdc 5x10"̂  mra/g) theo 
khii lupng cd cdi (Hinh 3), tuy nhiin raii quan he 
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cdi vdi sire sinh san tuyet doi vd tuong doi 

nay khdng cd y nghia (p>0,05). Ket qua d cd rd ddu 
vudng khac vdi ca rd tu nhiin thu d Cd Mau, khi ca 
cai cdng Idn, kich thudc tning tang cd y nghTa 
(Duang Thuy Yin, 2014). Tuong tu, d cd ddm 
fring Salvelinus leucomaenis, dudng kinh trOmg 
ciia cd tang theo khdi lupng (Morita and 
Takashima, 1998). 
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Hinh 3: Moi quan hi giira khoi 

Dudng kinh triing dupe xem Id rapt frong 
nhirng chi tiiu tiii hiin anh hudng cua ca mf din 
sy smh trudng, phat friin vd kha nang sdng cua ddn 
con (Einum and Fleming, 1999; Heath et ai, 1999; 
Einum and Fleming, 2000). Mil sd ldc gia cho 
ring dudng kinh triing cd mdi quan he bii trir vdi 
siic sinh san tuang ddi, nghTa Id si lupng trirng trin 
rapt dan vi khdi lupng ca cai cang nhiiu thi kich 
thudc trirng cang nhd (Parker and Begon, 1986; 
Elgar, 1990). Tuy nhiin, mdi quan hi nay cd the 
thay dii tiiy tbeo diiu kien mdi trudng, d diiu kiin 
radi irudng biin dpng vd bat lpi cho cd, radi quan 
he bu trir thi hien rd, trong khi d mdi Irudng thudn 
lpi, kich c6 tning it thay doi (Morrongiello et ai, 
2012). Theo gid thiit nay, tning cd rd diu vudng 
khdng thay ddi theo khdi lupng cd cdi hay siic suih 

luijmg ca cdi vdi dudng kinh triing 

sdn cd the do frong diiu kien nudi, cdc yiu t i mdi 
frudng on dinh. 

3.4 Mpt so chi tiiu sinh san nhan tao cua ca 
rd ddu vudng vdi kich cd* khdc nhau 

Kit qua sinh sdn nhan tao tir 13 cgp cd bd mf 
(cd 2 cap khdng sinh san va thdt tiiodt frong qua 
frinh sinh san) dupe trinh bay d Bang 1. Ba nhdm 
cd CO kich ca khac nhau nhung siic sinh sdn thyc ti 
(tiimg binh tii 335 - 398 tning/g ca cai), tl li tiiy 
tinh (77,4 - 92,8%) vd ti li nd (81,6 - 94,2%) khac 
biet nhau khdng cd y nghia thdng ki (p>0,05). Khi 
xet tuong quan giiia cdc chi tiiu nay vdi klidi 
lupng (khdng ki nhdm cd) diu cho thiy chdng 
khdng phy thudc vdo khdi lupng ca (fi>0,05 vd R̂  
rit nhd). Diiu nay chiing td, kich cd cd khdng anh 
hudng din cac chi tiiu sinh sdn thyc ti. 

Bang 1: Khii lugng (W) cd sinh san, siic sinh san (SS^).thuc ti va ̂ ^Ifjbu tinh vd ti If nd cua cd rd 

Nhdmca So cgp Wcadyc Wed cai SSS thyc te (trung/g) Ti li thy tinh (%) Tilend-(%) 
Caidn 5 239 ±39 303 ±46 335 ±110 92,8 ± 8,7 94,2 ± 5,0 
Cd vira 4 166 ± 2,5 210 ± 41 345 ± 155 77,4 ±21,2 81,6 ± 17,3 
Canhd 4 U0±10 123±17 398 ± 67 89,5 ±11,7 83,3 ± 17,2 

Cdc so liiu Irong cimg mpi cpl khdc biil nhau khdng COy nghTa thdng ki (p>0.05) 

So vdi siic sinli sdn tuong doi (ddi vdi cd cdi cd 
tuyen sinh due d giai doan IV), siic sinh san thuc ti 
bing khodng 30 - 40%. Kit qua nay phii hpp vdi 
die diira ciia nh&ng loai cd sinh san nhiiu lin 
frong ndm (Zworykin, 2012). Sir biin ddng vi siic 
sinh sdn (Hinh 2 va Bang 1) giiia cdc ca thi dupe 
gidi thich 52 - 60% Id do su khdc biit vi kich ca, 
phan cdn lgi phy thudc vao timg cd thi nhu miic dp 
dau tu cho sinh sdn, miic dp thdnh thuc,... Tinh 
frang thdnh thuc ciia mdi ca thi due va cai cung la 

nguyin nhan chinh quyit dinh ti If thy tinh vd ti le 
nd. Kit qua nay cho thdy nhihig ghi nh§n ciia 
mpt sd ngucri ddn san xuat giong cd rd rdng cd cd 
kich cd ldn uong dan cd khd ndng sinh sdn (sd 
lupng frdng, ti Ii nd, ti If thy tinh) kim han cd cd 
kich cd vua phdi Id khdng cd ca sd. Viec chpn I\ra 
ca sinh sdn cd kich cd idn khdng anh hudng din 
cdc chi tiiu sinh san, ngupc Iai cd thi nang cao 
sinh trudng cda ddn con (Duong Thiiy Yen va ctv., 
2014). 
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4 KET LUAN VA DE XUAT 

O cd rd due thanh thuc, khdi lupng ca thi 
kbdng anh hucmg din miic dg thdnh thyc, ti Ii thu 
tinh va ti If nd cua cd con. (5 ca rd cdi, khi ca cd 
khdi iugng cang Ion, siic sinh sdn myft ddi cdng 
tang nhung siic sinh san mong ddi giam vdi sd 
lupng Ichdng dang ki (1380 tiling/kg). Siic smh sdn 
thuc ti, ti jg thy tinh va ti Ie nd khdng phy thupc 
vdo khdi lupng ca cai. 

Trong sdn xuat gidng, ngudi san xudt nin chpn 
ca cd kich co Idn vd thdnh thuc tit nhim dara bao 
chat lupng cua ddn con. 

LOfI CAM T^ 

Nghien cuu nay Id mpt ndi dung Uong di lai 
khoa hpc cdng nghf "Bdo ldn ngudn gien ca rd 
ding Hdu Giang", hpp tdc giiia Trudng Dai Hpc 
cin Tho vd Sd Khoa hpc Cdng nghi tinh Hgu 
Giang. Tdc gid chdn thanh cam on era Trinh Thu 
Phuong, hpc viin cao hpc KI8 va Trin Ngpc Sdch, 
Ldp nudi frdng thuy sdn K34 da tham gia phdn 
tich mau. 
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