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LOT CAM POAN

T6i xin cam doan day 1la m¢t céng trinh nghién ctu ctaa chinh ban than téi. Cac
két qua thu duogc trong luan an ndy c6 phan Ia nghién cau cua dé tai cap tinh An Giang
“Nghién cttu quy trinh san xuat giéng va nudi thuwong pham cé trén bau (Ompok
bimaculatus) tai An Giang”. Téi la cha nhiém dé tai cap tinh, trong dé tai cip tinh co
quy dinh san pham dao tao 1a mot nghién cau sinh, nén toi ciing 1a mot nghién cau
sinh trong dé tai cap tinh nay. Do d6, c6 nhiing sb liéu trong d¢é tai cap tinh t6i sir dung
cho luan an cua minh.

Tbi xin cam doan céc sd liéu va két qua trong luan an Ia trung thuc, chua co tac
gia ndo cong bd ¢ bat ky cong trinh nao khac cung cap. Toi xin chiu trach nhiém
nhitng 161 cam doan cua minh.

Khanh Hoa, thang 10 nam 2024
NGHIEN CUU SINH

LE VAN LENH



LOI CAM ON

Pé hoan thanh duoc luan an ndy, trude tién tdi xin gui 10i cam on sau sic
t6i Thay hudng dan Tién si Lé Anh Tuan 1 ngudi da tan tinh gitp d& va chi day
t6i trong qua trinh nghién ctru dé t6i hoan thanh luan an.

Toi xin chan thanh cam on Ban giam hiéu, Ban chu nhiém Khoa Néng nghiép —
TNTN, céc Phong chiic ning cia Trudng Pai hoc An Giang di cho phép va tao diéu
kién thuan loi cho tdi hoc tap va nghién ciru tai truong.

T6i xin gt 1oi cam on dén Ban gidm hiéu, Lanh dao cing quy Thay C6 Vién
Nudi tréng Thuy san va Phong Pao tao Sau Pai hoc cia Truong Pai hoc Nha Trang da
quan tam, giang day va giup d& dé t6i hoan thanh dugc chuong trinh nghién ciru sinh
tai truong.

T6i xin cam on Ban giam déc, Phong Quan ly Khoa hoc cua So Khoa hoc va
Cong nghé An Giang di hd trog mot phan kinh phi dé toi thuc hién mot s noi dung
trong luan an nay.

T6i xin giri 161 cam on toi cac dong nghiép, Ths. Bui Thi Kim Xuyén va cac em
cyu sinh vién I6p DH15TS, DH16TS, DH17TS nganh Nudi trong thity san Truong Dai
hoc An Giang.

Cudi cung tdi xin cam on gia dinh va nguoi than da dong vién tdi trong suét qua
trinh hoc tap va nghién ctru dé hoan thanh luan an nay.

T6i Xin tran trong cam on va ghi nhan nhing loi dong gdp, dong vién cua tat ca
moi ngudi dé t6i hoan thanh nhiém vu nghién ciu va hoc tap caa minh.

Khanh Hoa, thang 10 nam 2024
NGHIEN CUU SINH

LE VAN LENH
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MO PAU

Nudi trong thay san c6 tam quan trong trong phét trién kinh té cua nhiéu quéc gia
trong d6 c¢6 Viét Nam. San luong nudi trong thuy san thé gisi ting qua tirng nim. Nam
2000 14 43,4 triéu tan dén nam 2022 1a 94,4 triéu tan, trong d6 nudi trong thay san
nuéc ngot nim 2000 12 25,6 triéu tin dén nim 2022 ting 1én 59,1 triéu tin [168]. San
luong nubi trong thaty san caa Viét Nam ciing luon ting qua cac nim, nim 2015 dat
3.550,7 nghin tin dén nam 2023 dat 5.502,4 nghin tan; riéng san luong thay san nuéc
ngot ciing ting tir 3.296,8 nghin tdn nam 2015 1én 5.066,0 nghin tan nim 2023 [108].
Trong nudi thuy san cac dbi tugng nhu ¢ tra, tdm thé chan tring va tdm sd 1a chu lhuc;
riéng nudi trong thily san nudc ngot cac déi twong duoc nghién ctu vé sinh 1y sinh
san, san xuat gidng va nudi pho bién 12 c4 tra, c4 ba sa, c4 hu, c4 ling, ca 16c, ca nang
hai, ca r6 dong, éch, luon dong, ... nhung can phai phét trién cac ddi tuong nudi dat
gia tri kinh té cao va méi, da dang loai nudi, bao tén loai ca ban dia, thich ¢ng bién doi
khi hau trong d6 c6 c4 trén bau.

Trong nhitng nim gan ddy do gia ca tra va vai loai c4 nudc ngot khéac co nhiéu
bién dong nén nhiéu ho ndng dan & Bang biang séng Ctru Long (PBSCL) d3 bi thua 16
va chuyén sang nudi mot sé thay dic san khac, gia tri kinh té cao hon va dé dang tiéu
thu. Xuat phat tir nhu cau thuc té viéc nghién cau tim ra nhimg di twong nudi mai
gop phan da dang hoa va phéat trién bén viing nudi thay san nudc ngot & PBSCL 1a
mot yéu cau cap thiét. C4 trén bau 1a loai ca ban dia caa PBSCL, ¢6 chat luong thit
ngon, d& nudi, tuy nhién trong nhirng nim gan day ca trén bau ngay cang it. Vi thé, ca
trén bau s& 1a loai c4 rat cd tiem nang dé nubi trong cac hé théng nudi thuy san &
DPBSCL trong diéu kién khi hau nhu hién nay.

Ca trén bau c6 kich thudc thuong gap 25,4 — 31 cm @ng véi khéi lwong 90 — 180
g, kich c& tdi da dat 50 cm [195], 14 loai ¢4 c6 chét lwong thit thom ngon nén tir 1au da
trg thanh mot trong nhitng sy lva chon hang dau trong thuc don cta ngudi noi tro.
Luong ca cung cap cho thi trudng 1a do danh bat ngoai tu nhién. Tuy nhién, nhiing
nam gan ddy do tac dong cua bién doi khi hau, méi trudng nudc 6 nhidm, thuy san
duoc khai thac ngay cang ting di va dang anh huong dén chat lugng méi truong nudée
va thuy san 1am cho ngudn lgi nay dang suy giam rd rét va ca trén bau khong ngoai 18.

Tuy chua c6 nhiing théng ké vé sy suy giam san luong cua loai ca trén bau nhung viéc



han ché dan su cd mit cung véi gia ca ting cao trén thi trudng cua cé trén bau da noi
1én diéu do.

Cho dén thoi diém nay & nudc ta méi c6 hai c¢ong trinh nghién ciru vé cé trén
bau. Nghién ctu thi nhét tap trung vao dic diém sinh hoc [127]. Nghién ciru thi hai 12
vé sinh san ban nhan tao va wong tir c& bot dén 60 ngay tudi [42]. Cac nghién ciu nay
con mang tinh chat don 1&, dé cap dén khia canh vé sinh hoc va sinh san lién quan dén
ca trén bau. Dé gop phan phét trién nudi ca trén bau thi can phai c6 mot nghién ciu
mang tinh toan dién hon, tap trung vao viéc cha déng san xuét ra con gibng.

Xuat phat tir thuc tién va khoa hoc, nén luan an tién si “Nghién ciru co sé' khoa
hoc ciia viéc nudi vé thanh thuc va nang cao ky thuat san xuit giéng ca trén bau
Ompok bimaculatus (Bloch, 1794) tai An Giang” duoc tién hanh.

Muc tiéu téng quat: cua luan an cung cap dix liéu khoa hoc vé nudi vd thanh
thuc trong diéu kién nubi nhét va ki thuat sinh san nhan tao nham bé sung dit liéu
khoa hoc vé san xuat giong cé trén bau, gop phan dé xay dung quy trinh san xuat
giong ca trén bau dé da dang hoa loai ca nudc ngot dugc nudi  PBSCL.

Muc tiéu cu thé: nghién cu nham xac dinh (1) anh huong cua thirc dn nudi vo
dén mot sé chi tiéu thanh thuc sinh duc c&; (2) loai va liéu lugng chét kich thich dé
kich thich cho cé sinh san; (3) nang cao k¥ thuat dé wong cé trén bau tir c& bot 1én céa
gidng (xac dinh su lra chon thic an, anh hudng cua to hop thic an va mat do, ham
lugng protein khac nhau trong thitc an ché bién, wong trong hé théng nudc chay tuan
hoan anh hudng dén ting trueang va ty 16 sbng cua cé trén bau).

Y nghia khoa hoc va thuc tién cia dé tai

Y nghia khoa hoc: két qua nghién ctu cua luan an nham cung cap sé liéu dé lam
co s cho viéc nudi v thanh thuc cé trén bau trong diéu kién nudi nhét, kich thich ca
sinh san va wong tir ca trén bau bot 1én ca trén bau giéng. Tir d6 1am co sé cho san
Xuit giéng cac dbi twong thuy dic san nudc ngot khéc co gia tri kinh té ¢ PBSCL néi
riéng va nudc ta noi chung.

Y nghia thyc tién: nghién ciu thanh cdng nham chu dong nudi vo céa trén bau
thanh thuc dé cho sinh san, tao ra duoc ngudn ca giéng loai ca ban dia méi, gop phan
da dang hoa ddi tuong nuéi thiry san nudce ngot, tir d6 han ché khai thac cé trén bau tu

nhién nham bao vé dugc nguon loi loai ca nay trong thién nhién.



Piém méi caa luan an

Pay la cong trinh dau tién ¢ Viét Nam va di sau vé:

Nghién ctru tim ra mot s6 dic diém sinh ly sinh san cé trén bau.

Tim ra quy trinh k¥ thuat nudi v4 thanh thuc ca trén bau bang cac loai thuc an
khac nhau (ca tap va thirc an cong nghiép) trong diéu kién nudi nhot.

Str dung hormon steroid (progesterone) dé kich thich c4 trén bau tu nhién va nudi
v sinh san tu nhién va gieo tinh nhan tao.

Nghién cttu mét sé dic diém phat trién cua 6ng tiéu hda ca trén bau tir ca bot,
nghién ciu vé chi sb chon luya thirc an va kha niang chiu dung mot sé yéu té6 moi
tredng cua cé trén bau nhu nhiét do, pH, d6 man tir c& bot.

Nghién ctru cac to hop cua thirc dn (phiéu sinh dong vat, thirc an ty ché bién),
ham luong protein khac nhau trong thirc dn, mat do khac nhau va wong theo hé thdng
nudc chay tuan hoan ¢ anh hudng dén tang truong va ty 1é sdng ca trén bau giai doan
tir c& bot 1&n ca gidng.

Tir d6 1am co so cho viéc xay dung quy trinh san xuat gidng cé trén bau.



CHUONG 1. TONG QUAN NGHIEN CUU
1.1. Mgt sé dic diém sinh hoc ca trén biu
1.1.1. Vi tri phén logi va hinh thai
Ca trén bau trong nghién ctu ¢6 vi tri phan loai nhu sau: [217, 248, 249]
Nganh: Chordata
Lop: Actinopterygii
Bo: Siluriformes
Ho: Siluridae
Gidng: Ompok
Loai: Ompok bimaculatus (Bloch, 1794)

Tén tiéng Anh: Butter catfish

Tén ddng danh:

Theo MRC (2008) l1a Ompok krattensis [195]

Theo WorldFish (2013) 1a Ompok bimaculatus (Bloch, 1797). Co thé c4 dai va
dep, miéng I6n va hudéng 1én, c6 hai doi ru, cap rau dai dén goc vay hau mén, vay hau
mon dai, nguc 16i vira phai, viy dudi ram rinh, co thé c6 mau bac ¢ trén than va mau
trang ¢ bung, c6 mot diém den trén lung [242].

Ca trén bau c6 tén dong danh khoa hoc 12 Ompok bimakulatus, ghi nhan cé trén
bau 1 loai than c& c6 mau ndu sang, rai rac c6 cac dam sic t6 mau den, c6 mot ddbm
den tron sau nap mang, phia trén vi nguc; & c& thé nho c6 mot ddm den nho ¢ cudng
dudi [48, 123].

Ngoai ra, c& trén bau cé tén dong danh khoa hoc 1a Ompok siluroides, vay lung
tuong d6i dai vai bdn tia, c6 mot cham trong 16n mau den nhat phia trén vay nguc va
c6 chiéu dai than dén 21,4 cm [110].


http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=21869&CAS_SPC=5588&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Ompak&SpeciesName=bimaculatus&SpecCode=6535&SynonymsRef=4833&Author=(Bloch,%201794)&Misspelling=-1

Hinh 1.1: C4 trén bau (Ompok bimaculatus)
1.1.2. Phan bé va méi trwong séng

Ho Siluridae dugc ghi nhan phan b rong réi khap chau A, trong céc con sdng tir
Afghanistan toi Trung Qudc, Thai Lan va Borneo; tir nudc lo dén nudce ngot; tir séng
sau rong, ndng can nhiéu bun day, dén subi, kénh, rach [64, 169].

Abul Bashar (2011) cho rang ca trén bau 1a loai ca nuéc ngot, chiing phan b
rong rai ¢ sdng, sudi, kénh, muong, ruéng bi ngap nudc (mua i) [133]. Trong thuy
vuc tu nhién, ca trén bau sdng ¢ d6 sau tir 0 — 2 m, séng gan day, thich nghi ca hai moi
truong nudc ngot va lg, nhiét do thich hop dao dong tir 20 — 26 °C, pH tir 6 — 8 [248].

O Viét Nam, cé trén bau sdng ¢ song, kénh, rach, ao dia thuoc ving PBSCL; ca
phan bé nhiéu & trung va thuong luu séng Sai Gon va séng Dong Nai va cac sdng sudi
Tay Nguyén. Loai ca nay dic trung cho khu hé ca ving Péng Nam A va Nam A, song
thanh dan it hoat dong, thudng chum lai thanh khdi trong héc da, hoc cay ven bo [77].
1.1.3. Pic diém dinh dwong

Narumon Sangpradub va cs (2014) cho ring ca trén bau c6 ché do dinh dudng
phu thudc vao con trung trong nudc; trong khi d6 nhom dong vat khac, thuc vat va tao
duoc coi 1 thirc 3n phyu. Két qua cia ché do in don chi ra rang chung 1a dong vat an
thit, pht hop véi chiéu dai rudt twong ddi nho hon 1. Thire dn chinh cua cé trén bau 1a
con tring, tom, c4, ... trong nudc, Vi vay ddy cé thé duoc coi la loai ca song day [169,
202].

V6 Thanh Tan (2016) cho rang ca trén bau c6 miéng rong va dang miéng trén.
Ring nhon, nho, ¢6 dang ring ché va kich thuéc khong déu. Luoc mang thua, manh.

Thuc quan co gidn tét va ngin. Da day to, dang hinh tdi, mat trong co gian tét va co



nhiéu nép gip. Ruot thiang, vach day va ngan. Nhu vay, ca trén bau an dong vat va
thuoc nhém cé dir [127].

Hinh 1.2: Hinh dang miéng va ring ca trén bau
(Ngudn: V& Thanh Tan, 2016)

Ca trén bau c6 chiéu dai rudt dao dong tir 6,0 — 18,0 cm twong ung véi chiéu dai
than duoc khao sat 12 10,5 — 25,5 cm. Ty s6 twong quan chiéu dai rudt va than (RLG)
cuia cé trén bau dao dong trong khoang 0,62 + 0,09 (< 1). Nhirng lodi cé4 c6 gia tri RLG
<1 an dong vat [100].

Au tring CT 3.46%
Giun 1.69% -Khic 5.60%
Nhuyén the 2.45%-, \ L g

Cua con4.31% \_Cd con 67.95%

Hinh 1.3: Phé thike in ciia c4 trén bau
(Ngudn: V6 Thanh Tan, 2016)
1.1.4. Pic diém sinh truwéng
Talwar va Jhingran (1991) ghi nhan chiéu dai téi da cua cé trén bau la 45 cm

[230]. Bui Lai & cs (1985) cho ring sinh truéng cua cé |a su gia ting vé kich thudc va



khéi lwong co thé, 1a co ché quan trong dé cho ca diéu chinh su thay ddi thic an. Sy
sinh truong nay kéo dai sudt doi séng cua ca va cham dan khi c& ¢ vao giai doan gia,
ca cang nhiéu tudi s& c6 kich thudc va khédi luong cang 16n. Ca sinh treéng cham co
kich thudc nho, sinh trudng nhanh thi c6 kich thude I6n. Tuy nhién trong sudt vong
doi cua c4, toe do ting truong khong ddng déu ma c6 su nhanh hay cham tly vao ting
giai doan. Ca sinh truéng nhanh nhat truéc khi thanh thuc, khi vao giai doan thanh
thuc c4 sinh truong cham lai va khi c& sinh san hau nhu n6 khong sinh truong. Quéa
trinh sinh trudng nay dic trung cho loai c4 va thé hién qua méi twong quan giita chiéu
dai va khéi lwong than ca. Ciing nhu hau hét ca loai ca, ca trén bau & giai doan con nho
ching thudng ting nhanh vé chiéu dai hon 14 ting vé khéi luong, cang vé sau (> 13,0
cm /cé thé) thi nguoc lai [3].

Ca trén bau co kich thuéc trung binh 17 cm, ¢& 16n tdi da dai 46 — 50 cm. Néu so
sanh kich thuéc tdi da cua ca trén bau véi cac loai ca khac thudc ho Siluridae thi da sb
1a ¢6 kich thuéc téi da 16n hon, nhung bén canh d6 ciing c6 nhod hon so vai mot s6 10ai
con lai, cu thé 1a ca két (Micronema bleekeri) c6 kich thudc téi da 60 cm, ca trén ring
(Wallago dinema) c6 kich thudc ti da 70 cm va ca leo (Wallago attu) c6 kich thudc
t6i da 200 cm [48, 77].

1.1.5. Pic diém sinh hoc sinh sdn

Theo Narumon Sangpradub va cs (2014), c4 trén bau c6 hé sé thanh thuc trung
binh 12 1,96 + 0,54 (mua mua) va 0,61 + 0,13 (mla ning) [202]. Theo V& Thanh Tan
(2016), kho xac dinh gidi tinh ca trén bau vi dau hiéu sinh duc phu khdng rd rang. Tuy
nhién, khi c4 trén bau thanh thuc c6 thé phan biét giéi tinh chinh xéac. Ca trén bau duc
cd kich thudc nho hon ca cai, bung c6 ngan, gai sinh duc nhon va dai hon ca céi. C4

trén bau céi bung to va mém hon ca duc [127].



Hinh 1.4: Hinh dang bén ngoai ciia ca trén bau cai va duc

C4 trén bau tir thang 10 nam trudc cho dén thang 4 nam sau tuyén sinh duc cua
cd & giai doan | - 11 ludn chiém ty 18 kha cao, véi cac gia tri twong tng 1a 63,33%:;
73,33%; 90%; 80%; 70%:; 66,67%; 63,33%. Riéng trong thang 8 ty 1& ca co tuyén sinh
duc giai doan | - 11 rat thap chi chiém 6,67%. Bit dau tir thang 5 thi ca thanh thuc (giai
doan IV) tang 1én ro rét 23,33% va thang 6 la 50%. Thang 7 va 8 ca thanh thuc cao
nhét véi cac gié tri 1an luot 63,33% va 76,67% [127]. Ca trén bau cd kich thude thanh
thuc dé tham gia sinh san khéac nhau theo gigi tinh; Cé cai trén 22 cm ning 80 g di co
thé tham gia sinh san, riéng ca duc phat duc ¢ kich thuéc nho hon la dai 18 cm ning
60 g. C4 dé trang dinh trén céc thuc vat thay sinh ven b & séng, ho va subi [77].

St sinh san cua cé 1a sb luong tring chin cua mot ca cai trude khi sinh san; Suc
sinh san cua ca thay ddi theo loai va phu thudc vao tudi cua ca, kich thuée ca va didu
kién séng cua ching [138]. Theo V& Thanh Tan (2016) ca trén bau co stc sinh san kha
cao; Suc sinh san tuyét déi dao dong tir 2.714 dén 21.746 trang /ca cai (trung binh
8.930 + 5.065 tring /cé cai) va suc sinh san twong dbi dao dong tir 126.000 dén
501.000 tring /kg ca céi (trung binh 228.600 + 67.380 tring /kg cé cai) [127].

1.2. Nudi vé thanh thuc ca bo me

Nudi ca bd me thanh thuc 1 sy dau tu vé co s vat chat, vé khoa hoc ky thuat va
k§ nang thuc hanh nudi c& cho muc tiéu thu dugc dan ca bd me ¢ chat luong thanh
thuc cao, ¢ kha ning sinh san tét sau khoang thoi gian nudi nhat dinh. Day 13 cong

viéc cua giai doan dau tién, gitr vai trd quan trong c6 anh huong rat 16n dén hiéu qua
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cua toan bo qué trinh san xuét cé giéng. Sy thanh thuc va kha ning sinh san cua céc b
me la két qua tac dong tong hop cua rat nhiéu van dé thudc sinh hoc néi chung, dic
biét 1a sinh 1y sinh thai ca noi riéng. Trong d6, sinh hoc d6i twong nuéi, chat lwong moi
truong nuéc, ché do dinh dudng 1a nhitng vain dé chu yéu, cd vai tro quyét dinh ma
ngudi nudi ca thanh thuc can quan tdm dé c6 nhing tac dong hop ly trong sudt qua
trinh nudi ca bd me. Thire an va viéc quan ly chat luong méi truong nudc ao nudi phai
phU hop véi ddc trung sinh 1y sinh thai ca bd me; Cu thé, thirc an phai dap tng nhu cau
dinh dudng cho sinh san caa ¢4, chat lugng méi trudng nudc phai phu hop cho su phat
trién san pham sinh duc va su thanh thuc cua ca. Hiéu qua nudi ca bé me thanh thuc
dugc danh gia bang cac chi sé ky thuat thudc chat lugng thanh thuc (ty ¢ ca thanh
thuc, hé sb thanh thuc, chat luong san pham sinh duc, ...) va thoi gian can thiét dé ca
thanh thuc tét. Thize an dé nudi vo thanh thuc ca bd me 1a: thic dn cong nghiép, thic
an ché bién, thirc an twoi sdng, thirc an xanh va phan chudng [92].

Trong qué trinh phat trién cua tuyén sinh duc, nhat 1a caa budng tring cé can
dugc cung cap luong thie an kha 16n. Céc chat dinh dudng cua thire dn duoc cé thu
nhan s& trai qua qua trinh bién d6i phuc tap dé tao ra nhirng chat dinh dudng dic trung
cta co thé. C4c chét dinh dudng nay mot phan dam nhan chire ning 1a vat liéu cau tric
co thé va tao céc hoat chét sinh hoc, phan khac dugc tich lily trong céc to chirc nhu co,
gan dudi dang lipid, glycogen. Ching vira duoc sir dung dé cung cap ning luong cho
hoat dong séng hang ngay vira tham gia vao quéa trinh tao san pham sinh duc. Vi vay
ma su tich lily day du vat chat dinh dudng ¢ ca 1a co sé quan trong va can thiét cho sy
chuyén hoa dinh dudng vao tuyén sinh duc dudi dang cac san pham sinh duc thanh
thuc tot [92].

1.3. Sir dung chat kich thich sinh san dé cho ca nwéc nget sinh san

Trong nudi trong thuy san viéc kich thich ca sinh san 1a mot su tac dong cua con
ngudi, bang cach st dung nhiing tac nhan khac nhau dé thiic day qua trinh sinh san cua
cé va kich thich cé sinh san, hay thuong sir dung tir dong nghia la cho ca dé. C6 hai tac
nhan kich thich cho cé sinh san, la tdc nhan sinh thai va tac nhan sinh ly. Chung da

dugc con ngudi dung dé khoi xudng va diéu khién trong qua trinh sinh san & ca [92].



Cic yéu td sinh thai

Cac gide quan L (mua, nhiét do. pheromone)
I—’ NAO BO
Antestrogen
Feedback - Hypothalamus i (Clomiphen, Tamoxiphen)
(Estrogen) Aromatase Inhibitor
(Fadrozole, Letrozole)
GnRH GRIF
(Dopamine)
1 GnRH-A (LHRH-A, sGnRH-

A. Buserelin)

TUYEN YEN ¢
¢ Dopamine antagonist | l (Ovaprim)
| (Domperidone, Pimozide) )

Kich duc té
GTH 1l (LH)-Maturational
Gonadotropin
NANG TRUNG Kich duc té
(Nao thuy ca, HCG,
= I PMS)
C~ steroid
(17,20P)
MPF \O Steroid
” 5 (17.20P; 17P; Progesterone
MAN 2\
oMM DOCA:)
NOAN BAO

Hinh 1.5: So' @6 hé than kinh ndi tiét gém n&o bd - tuyén yén - nang trieng - noan
bao véi nhirng hoat chat tw nhién (bén trai) va nhirng chat ngoai sinh (bén phai)
c6 thé gay nén sw chin nodn bao va rung trieng & ca [75]

Nhitng tac nhan sinh ly kich thich sinh san nhan tao cé 1a nhiéu loai hormon, ma
cha yéu 13 hormon duoc tiét tir tuyén yén va vang dudi ddi hypothalamus caa ndo bo.
Tuyén yén 13 co quan ndi tiét trung wong va 1a tuyén noi tiét quan trong bac nhat cua
co thé dong vat c6 xuong sdng. Hormon caa tuyén yén kich thich hoat dong, phat trién
tuyén sinh duc, sinh trueéng, chin va rung triing. Tuyén yén con cé chire niang diéu hoa
hoat dong cua cac tuyén noi tiét khac; hoat dong cua tuyén yén chiu su chi phéi cua
than kinh trung wong; tuyén yén nim trong hoc xuong nho, sat dudi ndo trung gian;
phan tuyén bao gom thuy trudc, thlly gitra va thiy sau, 12 noi tong hop va tiét nhiéu
loai hormon khéc nhau. Trong cac hormon duoc tiét tir tuyén yén, quan trong nhat va y
nghia to 16n nhét trong viéc kich thich c4 sinh san cia nghé nuéi trdng thaty san 1a hai
loai GTH. GTH; ¢6 chirc nang nhu FSH cua dong vat co va la kich thich tao noén
hoang, kich thich nang trang hoat dong; GTH2 c0 chirc nang nhu LH cua dong vat co

vl 1a kich thich tring chin va rung, bién nang triing thanh thé vang. Ca hai loai
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hormon nay (GTH: va GTH2) diéu mai dugc phat hién sau nhiéu nam so véi FSH va
LH, nhung lai ¢6 cung chic ning twong (ng véi FSH va LH nén ngudi ta van thuong
goi ching la FSH va LH theo théi quen. FSH va LH (ttc GTH;1 va GTH2) c6 tac dung
kich thich tuyén sinh duc nén duoc goi 1a kich duc té; su tiét FSH va LH chiu su chi
phdi cua than kinh trung wong bang viéc tiét ra hormon giai phéng GnRH va hormon
rc ché DA ddi véi su tiét kich duc t6. Hai loai hormon GnRH va DA cung duoc tiét ra
tir ving dudi d6i nhung lai ¢6 tac dung nguoc chiéu nhau ddi vai viéc tiét kich duc t6
cua tuyén yén. Duéi tac dung cua GnRH tir ving dudi ddi, FSH va LH cua tuyén yén
duoc tiét ra, dua toi tdc dung & tuyén sinh duc, nho d6 ma ca thuc hién dugc chuc
nang sinh san. Pong thoi, qué trinh tiét FSH va LH cua tuyén yén ciing bi can tro rat
I6n cia DA. DA tc ché qua trinh tiét FSH va LH cua tuyén yén [92]. Tat ca cac loai
hormon trong co thé dong vat chi phat huy duoc tac dung kich thich hodc wc ché khi
tiép xUc va gan voi thy thé thich hop o co quan dich [55].

LHRH-a Ia chit kich thich nhan tao c6 thé duoc viét ngan gon l1a LRH-A, loai
chat kich thich nay c6 tac dung nhu GnRH va dugc sir dung kém véi thu thé nhan tao
khang Dopamine 1a Domperidone. Domperidone 1a tén hoa hoc cuaa thy thé nhan tao,
c6 nhiéu tén thuong mai khac nhau nhung phd bién la Motilium. O nuéc ta, LRH-A va
Domperidone duoc sir dung trong khoang 40 nam gan day. Hién nay ching dugc ding
phd bién trén nhiéu loai ca, duoc nhap tir Trung Qudc, b gia ré va lai khdng gay phan
rng phu va phan tng mién dich & ca. Tuy nhién, khi sir dung LRH-A kich thich sinh
san ca thi ¢ nhuogc diém 14 kéo dai thoi gian tai thanh thuc caa ¢4 so vai st dung HCG
hoac ndo thuy. Nguyén nhan co ban la LRH-A da lam cho ca str dung can kiét FSH va
LH tir ndo thuy cho qué trinh chin va rung trang [71, 174].

Ngoai c4c loai hormon Ia tac nhan sinh ly chu yéu va quan trong thi tuyén sinh
duc cua ca thanh thyc, tinh trang stc khoe cé 1a cac diéu kién tién quyét. Cé s& khong
tiép nhan kich duc t6 do con nguoi cung cap trong sinh san nhan tao néu nhu tuyén
sinh duc chua dat téi giai doan san sang sinh san (giai doan V). C4 yéu hoic bi séc
sinh 1y déu 1a nhitng can tro cho qué trinh kich thich sinh san nhan tao cé& [92].

1.3.1. Ser dung HCG kich thich cé& nwdc nget sinh san
HCG duoc Zondec va Aschheim phat hién tir nim 1927 ¢6 trong nudc tiéu cua

phu nit ¢6 thai. Lic dau cac nha nguyén ciu noi tiét van tin rang HCG c6 ngudn gbc la
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tuyén yén chir khdng phai 13 mang dém thai nén da dit cho né cai tén ghép prolan B
nghia 1a san pham thuy truéc. HCG noi sinh trong ngudi ¢6 thai khdng cé chirc ning
cua kich duc td, nghia 14 kich thich tuyén sinh duc phét trién ma c6 tac dung duy tri thé
vang tir nang tring sau khi rung tring do LH [75]. Hoat tinh sinh hoc HCG gidng véi
LH & c4 [162, 189].

Ciing nhu cac kich duc t khac, HCG tac dong 1én nang trimg c4, lam cho nang
trimg san xuat ra yéu to gy chin va yéu t6 gy rung tring cho nodn bao thoat ra
ngoai. Tring c4 chin va rung binh thuong theo éng din trimg ra moi trudng nude, gip
tinh tring va duogc thy tinh & d6. Ngoai ra, HCG con ¢6 ba wu diém so véi ndo thiy ca
la ré hon nhiéu, khdng dé phan huy nén c6 thé dé 1au hon va sin c6 [106].

C6 thé néi cong trinh dau tién vé viéc sir dung HCG cho cé la cia Morozova, vao
nam 1936 da gay rung triang thanh coéng cho ca Perca pluviatilis truc tiép bang nudc
tiéu phu nit mang thai va HCG ma lic ay van con tén l1a Prolan B. Néu LH cua dong
vat ¢ vi c6 thé 1am rung trang & cac lodi ca khac nhau thi HCG rat gidng véi LH cua
ngudi [139]. C6 thé n6i HCG 1a mot loai kich dyc t6 di ching dugc ding ¢é hiéu qua
cho nhiéu loai c4 nhat. O nudc ngoai, HCG con duoc dung cho sinh san ca chinh
[200], va ca tré phi [75].

Tiém HCG liéu lugng tir 100 - 4.000 U /kg thy theo loai va thuong duoc tiém
mét lan. C6 thé do HCG c6 thai gian ton tai trong mau 1au nén hiéu qua HCG c6 ngay
trong mot lan tiém [205]. “Piéu nay khong c6 ¥ nghia 1a do HCG khac loai di véi ca
nén ton tai 1au, vi trén thuc té ¢ nguoi HCG ciing ton tai 1au trong hé tuan hoan so Voi
kich duc t6 tuyén yén nhu FSH va LH” [167]. Pi vé6i ca duc, HCG su dung liéu
lugng thuong thap hon ca ci tir 2 - 4 14n [141, 231, 238]. Kha ning HCG trong hé
thong tuan hoan duoc ton tai lau dai va kich thich sy thanh thuc ciing dd duoc tng
dung & ca chinh Nhat Ban (Anguilla japonica) sau khi tiém [196]. HCG da dugc st
dung c6 hiu qua rd rét trong nhitng thanh cong dau tién khi thir nghiém kich thich ca
tra (Pangasianodon hypophthalmus) sinh san & PBSCL, hién nay HCG dugc dung kha
phd bién dé kich thich sinh san c4 tra, c6 thé dung cho ca ca basa (Pangasius bocourti)
va c& ht (P. conchophilus) [71]. Tuy nhién, trong sinh san nhan tao liéu luong HCG sir

dung cho ca phu thudc rat nhiéu vao muc do tinh khiét cua ché pham ciing nhu sy
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thanh thuc cua c4. Tham chi c6 loai dung don doc HCG hiéu qua rat kém hoic khdng
cé tac dung [92].

Viéc str dung HCG trong san xuat giéng ciing boc 16 mot sb tro ngai nhat dinh.
HCG Ia mot glycoprotein Ién va khi ca dugc tiém HCG, ching cé thé phat trién cac
khang thé chéng lai. O nhitng lan tiém tiép theo hay nhitng niam tiép theo, khi ca dugc
tiém HCG cho dé véi liéu twong ty, thi ching s& hinh thanh phan ¢tng mién dich va

HCG s& bi trung hoa mién dich. Nhu vay dé kich thich ca dé trang ¢ nhitng lan sau thi

can phai tiém HCG liéu cao hon lan trude [162, 189, 245].

Bang 1.1: St dung HCG kich thich sinh san mét s6 loai ca nuéc ngot da tron

Lidu Liéu quyét dinh Stcsinh - Thoi
< %6 IU /kg Tyl¢ santhyc  gian Thu  Tylé ‘
Loai ca U /k cadé té (trang phat tinh cano  Nguon
M9 cacai caduc (%)  Ikgca  tridn (%) (%)
ca Cal . .
cai) phéi (h)
) 2.000 —
Catra _ 250  50-87 112.000 22 70 70 [102]
5.000
13
Catré lidu  5.000— 2.000—
vanglai quydt 8000 3000 - 22-26 - -
~ dinh
Cavd 500— 2.000— 40- 23688, 02— 426~ g
dém 1500 2500 737  45.094 581  57.2
80-  8.240- 12- 70—
- 4.000 - 100 12500 2426 g7+ oo 49
13
Calang  litu  4.000—  %liéu 70 -
nha quyét  5.000 c& Ccéi - i 24-26 i go 4
dinh
2870 — 255- 125-
- 6.000 - - 3.250 28 453 [101]
Catre ] 2.000 — 85,4 — ] ] 725~ 323~ o,
tréng 2500 862 753 372
A leo ) 2000— 1/3lidu ] ) ] ] o
4000  caca 12]
Cabéng 500- 6.000— 2.500— 16,7- 26—
lau 3000 8000 3000 25 9491 24 459 o0 [25]
25 - 535 6-7 70— 38— [20,
Luon 1200 2000 2000 45y 4ung/s ngay 983 97  21]
ddng 1.000—  1.000 — 596 6_7 90 —
i 2.000 2.000 25-50 trang /6 ngay 1-8 g5 [69]
cang 00— 3000 %liéu  889- 50.208- 82~ 197 o
1.000 4000 cacai 100  60.716 834 839
Cé trén 2000—  Y%lidu 46.000 — 898- 857-
biu - 3000 cacai 190  gro000 2% 933 900 [42
Catre  500— 3000— 1/3ca  50- 476- 30—
Phi 1.000  6.000 chi 100 - 21-28 g3, g 91
Quéc 500 3.500— 2000  80- 18.972— ] 195- 134- [99]
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4.000 100 23175 210 263
1/3
Cachét lieu  1000- 500- ., 2279 o 833 273- 146]
tring  quyét 2000  1.000 183,153 ! 811 633
dinh '
Catra
nahe . . . 24-29 769 755 [131]
, 1200~ 3.000 - 40 -
Ca basa 1500 3.500 - - - - 40 - 50 50 [84]
L4 4.000-  1/3 liéu
Caket - 5000 chcai ) ) ] - (8]
, 1500- 1/3ch
Caheo - o500 e ) ] ' ' -
Cadia - 5000 . 100 300 778 752 [61]
) 275.000 ! !
1/3
Ca  lidu 2500— 2/3ca 884— 1.000- 501- 113- [57,
nganh  quydt 3500  cai 913  3.620 662 295 58]
dinh
Ghi chu: h: gio

Két qua Bang 1.1 cho thay tiém chét kich thich HCG cho cé céi liéu so b tir 300
—3.000 1U /kg, liéu quyét dinh tir 1.000 — 8.000 IU /kg; di voi ca duc lidu so bo tir 0
—1.200 1U /kg va liéu quyét dinh tir 250 — 3.000 U /kg sé& kich thich cho mot s loai
ca nudc ngot da tron rung trieng va sinh san nhu: ca tra, ca tré vang (Clarias
macrocephalus), ca vo dém (Pangasius larnaudii), c4 ling nha (Mystus wyckioides),
ca tré tring (Clarias batrachus), ca béng lau (Pangasius krempfi), lwon dong
(Monopterus albus), c& hu, ¢4 trén bau, cé tré Phi Quéc (Clarias gracilentus), ca chét
trang (Mystus planiceps), ca tra nghé (Pangasius kunyit), ca basa, ca dia (Pangasius
sp) va ca nganh (Cranoglanis bouderius). Tuy nhién ciing c6 mét s loai khi ding
HCG d¢é kich thich sinh san thi ca khong rung tring va sinh san nhu: ca leo, ca két va
ca heo (Bontia modesta).

Uu diém cua HCG: tryc tiép tac dung vao tuyén sinh duc (nang tring) 1am cho cé
nhanh sinh san, gia thanh ré, khong dé phan huy nén cé thé dé 1au hon va sin c6 ¢
dang tinh ché nén d& mua trén thi trueong [106].

Nhuoc diém cia HCG: ¢ nhitng lan tiém tiép theo hay nhitng nam tiép theo, khi
cé duoc tiém HCG cho dé véi lidu twong ty, thi ching s& hinh thanh phan tng mién
dich vd HCG s& bj trung hoa mién dich. Nhu vay dé kich thich c4 dé tring & nhitng l1an

sau thi can phai tiém HCG liéu cao hon lan trudc [106].
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1.3.2. Ser dung LHRHa kich thich ca nwéc ngot sinh san

Vao nhitng nim 1970, ngay sau khi phat hién ndo bo dong vat c6 va ton tai mot
loai hormon gay phong thich KDT tuyén yén (GnRH), c4c nha khoa hoc bt dau tap
trung thi nghiém &ng dung hormon nay trong sinh san ca nhan tao [222]. Sau d6 nguoi
ta da tong hop dugc mot chat twong ty nhu GnRH ty nhién va dugc goi 1a GnRH
analogue (GnRHa) [171].

Hién nay trong nghé san xuat giéng cé cé ba loai GnRHa thuong duoc dung. D6
1a hai loai mGnRH (chat twong tu GnRH cua dong vat c6 vi, m = mammalian) 1a
LHRHa hoic [D-Ala®, Pro® Net]-mGnRHa (Trung Quéc) va Buserelin hoic [D-ser(t-
Bu)®, Pro® Net] véi tén biét dugc Superfast nasal duoc dung & Thai Lan dé kich thich
ca sinh san. Loai thir ba 1a sGnRHa (chat twong tw GnRH c& hoi, s = salmon) con duoc
goi 1a [D-Arg®, Pro® Net] — sGnRH [75]. Déi véi san xuat giéng c4, khi dung 3 loai
GnRHa trén thi manh nhat 1a loai SGnRHa vi ching c6 i lyc thu thé cao nhat [209].

Dopamine 1a chat khang thuong dugc dung két hop GnRHa hoic LHRHa trong
sinh san c& pho bién 1a Motilium. Sir dung két hop GnRHa hoic LHRHa va chat khang
Dopamine 1a kha thong dung. Viéc tiém chat khang Dopamine “nham loai bo sy @c
ché 1én cac KDT va tang cuong hiéu qua anh huong cho lan tiém tha 2 1&n qua trinh
tiét KDT” [93]. Uc ché Dopamine dugc minh chang trén céac loai cé tré phi va ho ca
chép [233] nhung khong ¢ tac dung trén nhiéu loai c& bién [156, 185, 187, 214, 246,
247]. Uc ché ciia Dopamine c6 cuong do thay doi theo chu ky cua cé sinh san [208,
231]. Chat khang Dopamine duoc dung phd bién hién tai 1a Domperidon c6 trong vién
thudc Motilium. Nguyén tic hoat dong cua chat doi khang Dopamine la canh tranh thy
thé voi Dopamine vi thé ngoai Domperidon con c6 nhiéu hoat chat khac cing tinh
nang [73].
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Bang 1.2: Sir dung LHRHa kich thich sinh san mot s6 loai ca nuée ngot da tron

‘ Liéu quyét dinh Sacsing Do
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- 50-150 50-150 25-75 %0 . 6°7 55 g3 3g.93 [20,
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trang /6 ngay
50+5 150 - 250
Céahu mg +20 mg - - - - - - [80]
DOM DOM
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bau i *10-200 g 100 954700 22-24 91,1 90,3 [42]
mg DOM
Cachot  1/3tong os e AT1- 211- 36,5-
tréng lidu 50-150 Y2cacai 833 537575 22,15 66.7 767 [46]
100 - 150 ,
. 1/3 ca 33-  185.000 -
Céheo - +D5o T/lg cai 100 70.000 1750 38-73 73-83 [13]

Ghi ch: DOM: Domperidon

Két qua Bang 1.2 cho thay tiém chat kich thich GnRH-a hay LHRH-a + DOM
cho ¢4 céi liéu so bo tir 10 — 40 g /kg, lieu quyét dinh tir 30 — 250 pg /kg; ddi vai ca

duc lidéu quyét dinh tir 10 — 150 pg /kg sé& kich thich cho mot s6 loai ¢ nudc ngot da

tron rung tring va sinh san nhu: ca tra, ca tré vang, ca ling nha, ca tré tring, luon

dong, céa két, ca trén bau, ca choét trang, ca heo. Tuy nhién ciing c6 mot s6 loai khi
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ding LHRH-a + DOM dé kich thich sinh san thi c& khdng rung tring va sinh san nhu:
ca leo va ca hu, theo cac tac gia nay thi liéu luong LHRH-a + DOM chua du 1am gay
rung trang va sinh san cho ca.

Uu diém cua LHRH-a: dugc dung phd bién va rong rdi nhat, ¢6 phd hiéu tng
rong trén cac loai cé, c6 gia ré, ngudn cung ung doi dao, hoat tinh 6n dinh va khéng
gay phan tng mién dich [209].

Nhuoc diém cua LHRH-a: thoi gian hiéu ¢ng c6 thé dai hon so véi trudng hop
dung kich duc t4 hay cac hormon steroid. Trong truong hop nudi v va cho dé nhiéu
lan trong ndm thi thoi gian tai thanh thuc c6 thé dai hon so véi ca dugc nudi vo lai sau
khi dugc kich thich sinh san bang kich duc t6 hozc hormon steroid [209].

1.3.3. Kich thich cho cd nwdc nget sinh san khi dung hormon steroid

MJi loai steroid duoc tong hop va tiét ra & cac giai doan phét trién khac nhau cua
tuyén sinh duc trong mot chu ky sinh san & dong vat co6 xwong séng ndi chung. O ca
thi cac steroid tham gia vao qua trinh didu khién su phét trién tuyén sinh duc c6 thé
dugc chia thanh 3 nhom nhu sau: estrogen (C18), androgen (C19) va progestogen
(C21), trong d6 nhom progestogen c6 tac dung manh nhat va gay chin nodn bao in
Vvivo va in vitro [95]. Cac hormon steroid con ¢ nhimg wu diém chung Ia rat dé dinh
lwgng vi nguyén chat & dang tinh thé, qua d6 co6 thé dé dang xac dinh hoat tinh va liéu
luong. Hormon steroid chiu duoc nhiét do cao (> 100 °C), khong bi phan huy béi vi
khuan va nam nén dé bao quan. Cac hormon steroid chi tan trong dung mdi hitu co va
déu khong tan trong nudc. Trudc day do chi c6 thé mua cac hormon nay dudi dang
dung dich, nén nguoi su dung gap kho khan khi pha loang thém cling nhu khi tiém cho
ca. Viéc cac hormon steroid dwoc cung cip dudi dang tinh thé va dung dung méi la
ethanol c4c chat con khéac hoic dau thuc vat cho phép pha lodng dung dich steroid
thanh nhitng dung dich huyén phu thuan tién, dung nhitng dung dich huyén phu steroid
kich thich ca sinh san ciing thu dwoc nhitng két qua tot [75].

Progesterone (P) dugc md ta 1a tién chat cua nhiéu loai hormon steroid khac. O
ca xuong P duoc tao ra tir cac té bao cua nang tring va khéng thé thiéu trong qué trinh
thanh thyc, chin va rung trang [201]. P da dugc chiing minh 1a ¢6 hiéu qua ¢ nhiéu
loai c& xuong, mic di tac dung kich thich caa P cé thé 1a mot két qua cua sy chuyén
hod thanh chat kich thich manh hon, hon 13 sy kich thich truc tiép [199]. 17a
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hydroxyprogesterone (17P) c6 tac dung gay chin nodn bao tét trén cé tré phi, ca chép
thdng qua su chuyén hoa thanh 17, 20P. 17a, 20p dihydroxyprogesterone (17, 20P) la
steroid gay chin tring & nhiéu loai c& va trong nhiéu truong hop 12 steroid manh nhat
d6i voi nodn bao nhiéu loai ca thudc cac bo khac nhau [172, 223].

“Pau nhitng nim 1950, cac steroid ngoai sinh di duoc chiing minh 1a c6 kha
ning gy chin va rung tring trén nhiéu loai ca ciing nhu da dwoc st dung trong sinh
san nhan tao trén cé4c loai ca nudi. Mot trong sé d6 1a ca chach (Misgurnus fossilis) da
chin va rung trang khi dugc tiém Methyltestosterone va Progesterone ngoai sinh. Sau
d6 hang loat cac cdng trinh tiép theo nghién ciu sir dung cac loai steroid ngoai sinh
khac nhu Desoxycorticosteron (DOC), Hydrocotison cho ca nheo mang tui
(Heteropneustes  fossilis), Oxyprogesterone cho ca& meé tring (H. molitrix),
Hydroxyprogesterone cho ca tré phi (Clarias gariepinus), Cortexolon cho ca chép,
Desoxycorticosteron Acetat (DOCA) cho ¢ tré phi. Tuy nhién, cho dén nay viéc (ng
dung steroid vao trong sinh san nhan tao céac loai ca nudi trén thé gisi va Viét Nam van
con rat han ché” [95].

O trong nuéc, viéc nghién ciu sir dung hormon steroid dé sinh san c& nhan tao
bat ddu vao nam 1997 — 1998. Pa s6 cac cong trinh nghién ciu ding steroid dé sinh
san ca nhan tao chu yéu la ca nudc ngot nhu ca chép (Cyprinus carpio), ca tram co
(Ctenopharyngodon idella), ca trdi An Do (Labeo rohita), cé tra, ca hu, ca tré vang, céa
he vang (Barbodes altus), ca ling vang, éch (Rana rugosa), c& me vinh (Barbonymus
gonionotus), c4 tré phi (Clarias gariepinus), ca bong tuong (Oxyeleotric marmorata),
cad mé hoa (Hypophthalmichthys nobilis), cd mé tring (Hypophthalmichthys molitrix)
va c& mrigal (Cirrhina mrigala). Cac steroid ma nhom nghién cau dung la
progesterone (P), I7P va 17, 20P. Két qua thu dugc rat kha quan tir cac cong trinh
nghién cau néu trén, vi vay ding céc steroid trong san xuat giéng ca nhan tao la tiém
nang rat 16n. Tuy nhién cac nghién cau trén méi ding lai & mic do thir nghiém ma
chua c6 tng dung dé san xuat giong dai tra. Vi vay, dé co thé dua steroid vao san xuat
c& giong nhan tao, can phai ¢ nhirng cdng trinh nghién ciru & quy md san xuét Ion, va

so sanh hiéu qua kinh té caa hormon steroid véi céc loai hormon khac [94, 95].
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Bang 1.3: Sir dung hormon steroid (17, 20P) dé kich thich sinh san mot s6 loai c4 nuée

ngot da tron
‘ L'e”ni‘gﬁgdmh Strc sin ;iha(;I Ty I¢
Liéu so bd Ty 1€ san thuc hat thu' TV 16 i
Lodica  mg/kgca cade té(trang P& b Wy(y. Ngudn
cai Ci  buc (%) Ikgca Ten tinhong (%)
: cai) phéi (%)
(h)
cara  °% [JBOO 4-5 i ?86 i . 27-87 76-93 [74]
Cahd  15001U  3-5 - igo_ - - 70-90 65-70 [74]
Ca lang 37.594 — 60,4- 76,8-
vang 5 DOM 4-6  5DOM 60-73 ‘35967 - 697 785 L
5-6mg ] ] 33- ] ] ] 73- [72,
Caté  ndothay 20 70 100 80-95 916 76
vang 5-10 i i 66,6 - i i i i
DOM 2-35 79,3 [82]
. . 1125-
Catré 15 mg ndo 1875 i 80 - i i 90,5 781 [76]

vang thay 100

(DOCA)

Ghi chi: DOCA: Desoxycorticosteron Acetat

Két qua Bang 1.3 cho thay tiém chét kich thich 14 hormon steriod (17, 20P;
DOCA) cho ca cai liéu quyét dinh tir 2 — 18,75 mg /kg sé& kich thich mot s6 loai ca
nudc ngot da tron rung trieng va sinh san nhu: c4 tra, ca hu, ca lang vang va ca tré
vang.

Uu diém caa hormon steroid: 1a chiu dwgc nhiét do cao (> 100 °C), khéng bi
phan hay bai vi sinh vat, ngoai hoat luc cao né co thé phét huy tac dung ¢ 13 °C nhiét
do rat thap, rat dé dinh luong vi nguyén chat o dang tinh thé, qua d6 dé dang xac dinh
hoat tinh va liéu luong [199].

Nhuoc diém cia hormon steroid: cac hormon steroid chi tan trong dung méi hitu
co va déu khong tan trong nudc [199].

1.4. Sir dung thire dn séng va thire in ché bién dé wong nudi ca nwéc ngot

Trong nudi tréng thuy san noéi chung va wong nudi ca nudc ngot noi riéng, chi
phi thae an thuong chiém 60 — 70% tdng chi phi san xuat. Mudn san xuat c6 hiéu qua,
ngudi wong nudi ca phai sir dung loai thirc an nao, nguyén liéu nao dé ché bién thic an
cho ca 4n 1a can thiét va rat quan trong. Ngoai viéc xac dinh ngudn nguyén liéu lam

thirc an nudi c4, ngudi san xuat con phai luu y yéu té 6 nhiém méi truong; do do, sir
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dung loai thirc an va nguyén liéu nao dé ca dé hap thu va tiéu hoa tbt, ciing ddong nghia
Vi viéc & nhiém moi truong nudce giam va cé hiéu qua tét nhat [40].

Viéc wong nudi ca 1a nhitng van dé thudc dic diém sinh hoc cua ca & giai doan
dau chu ky séng; thoi ky phéi ty do dinh dudng bang nodn hoang, su xut hién giai
doan chuyén tinh an 1an thir nhat, giai doan 4u trung 1a ca bot st dung dong vat phiéu
sinh 1a thire n wa thich, va thoi ky dau cua giai doan tién truong thanh 14 c4 huong co
su chuyén tiép tir giai doan ca bot, xuat hién tinh an cta lodi tac 1a bit dau tir giai doan
chuyén tinh an 1an the hai [92]. Dé tang hiéu qua trong thoi gian wong ca thi cac bién
phap k¥ thuat duoc xay dung phai dua trén co s& nghién ciru vé dic diém sinh hoc cua
Cca ¢ giai doan dau chu ky sdng ma quan trong nhat 1a dic diém dinh dudng va c6 kha
nang dé thich tng duoc véi moi truong [83].

MJdi giai doan cua c& phat trién déu can diéu kién moi truong va thirc an nhat
dinh, khi méi truong khéng tét va thirc an khong di hay khong pht hop thi ca s& dirng
sinh truong hodc chét. Giai doan phat trién cia ca co ¥ nghia sinh hoc quan trong,
cling v&i su thay doi giai doan phaét trién thi tinh an cing nhiéu tap tinh khac ciing thay
d6i [96]. Luc dau ca str dung dinh dudng 14 nodn hoang va sau d6 sir dung hoan toan
boi thitc an bén ngoai 1dy tir moi truong, chu yéu 1a sinh vat phu du, dic biét 1a dong
vat phi du ¢& nho. Piéu dac biét 1a trong thoi ky nay tat ca cac loai ca khong keé ca di
hay cé& hién, ca an dong vat hay an cac loai thirc an khac déu dung thirc an chinh 1a
dong vat phu du. Khi ca dat ¢& khoang 2,5 — 3,0 cm thi mot s6 loai chuyén sang an
thirc an nhu ca trueong thanh [18].

1.4.1. Siz dung mét vai loai thie dn song ding wong nuéi cd nwéc ngot

Thire an sdng hay thirc 4n ty nhién 1a cac phiéu sinh dong thuc vat. Bong thuc
vat phi du la ngudn thirc dn quan trong va dau tién cua au tring tdm va cé trong tu
nhién hay trong nudi trong [18, 32]. Thirc dn song dong vai tro quan trong va quyét
dinh trong wong nhiéu loai dong vat thuy san néi chung va ca nudc ngot néi riéng, dic
biét 1a & giai doan au tring. Cac d6i tugng thire an sdng chi yéu dang duoc quan tam
nhu: tao, luén trung, copepod, artemia, trun chi, ... vi ching co gié tri dinh dudng cao.
Véi nhitng wu diém 16n cua thirc an séng nhu: Kich ¢& nho, phi hop vai ¢& miéng cua
au trung. Thue an sdng con chira mot lwong 16n acid amin tu do, mach peptid don,

acid béo cao phan tir khéng no, chira hé men ty nhién c6 thé ty phan giai, cung cap day
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du tt ca cac chat dinh dudng dic biét cho dong vat thuy san. Ngoai nhitng vu diém
trén thirc an séng con chuyén dong lién tuc, boi 16i cham chap, phan tan déu & tang
nudéc tir d6 gitp cho 4u tring nhan biét tét va dé dang trong viéc bat mdi [32, 113].

Nhitng van dé gan véi chit luong cua cac loai thirc an sdng khong nhat thiét xay
ra khi viéc wong au triing trong nhitng ao ngoai troi ma & dé co sinh vat phi du phat
trién duoc kich thich bai viéc bon phan. Trong nhitng diéu kién nhu thé, su sin co du
loai thic an ty nhién phu hop cho vat nudi cé thé thoa man duoc tat ca cac yéu cau
dinh dudng cta né ma khéng can mét su b sung ndo. Cac loai thirc an sbng dd duoc
nghién cttu nhiéu nhat va tinh thich hop dinh dudng Ia luan tring va artemia [31].
1.4.1.1. Luan trung

Luan tring rat giau protein (52 - 59%) va lipid (13%) vat chat khd, dac biét
HUFA (3,1% n-3 HUFA). Luan tring 1y tuong dé 1am thirc an cho au tring tdm va cé
[32, 239]. Hepher (1988) cho rang thanh phan dinh dudng (% vat chat khd) caa luan
tring gom co: protein 64,3%, lipid 20,3%, mudi khoang 6,2% va ning lugng 4.866
kcal /kg [176].

Luan trang c6 kich thudc nho, chiéu dai tir 0,1 — 0,5 mm, boi cham, séng lo ling
trong nuéc. Thuong thdy trong nudc ngot gom cac nhém Brachionus, Karetella,
Polgartha; nudc lg va man géom nhém Brachionus [39, 111, 129].

Nguoi ta phéan loai ra 3 dong luan trung la dong siéu nho (dong SS), dong nho
(dong S) va dong I6n (dong L). Luén trung S la loai Brachionus rotundiformis, co
chiéu dai vo giap tr 0,1 — 0,2 mm (trung binh 0,16 mm). Luan tring L Ia loai
Brachionus plicatilis, c6 chiéu dai vo giap tir 0,1 — 0,3 mm (trung binh 0,23 mm).
Ngoai ra véi luan tring loai Brachionus angularis co kich thuéc rat nho dai khoang
0,086 + 0,004 mm la thac an thich hgp cho céac 4u trung ca nudc ngot vai kich co
miéng nho [124, 243]. Trang luan trung cé kich thudc rat nho tir 0,048 — 0,130 mm
[62].
1.4.1.2. Artemia

Ham luong protein trong sinh khi artemia chiém khoang 56% + 5,6%, lipid la
11,8% + 5,0%, carbohydrate 12,1% + 4,4% va tro 17,4% + 6,3% vat chat khé nén cé
thé dap ung cho hau hét cac ddi twong nudi thiry san [192]. Thanh phan dinh dudng
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Cua artemia tuy theo giai doan chiém 41,6 — 69% protein; 2,4 — 23,1% lipid va tro 0,5
— 29,2% vat chat kho [40].

Artemia 13 loai dong vat giap xé&c. Artemia truéng thanh cd thé dat dén chiéu dai
10 — 20 mm tuy loai. Giai doan dau goi la instar | ¢6 kich thuéc 0,4 — 0,5 mm [40].
Kich thuéc artemia tir 0,4 — 9,5 mm (1 — 12 ngay tudi). Au thé artemia luc méi né cé
chiéu dai 0,5 mm dén 18 ngay tudi thi dat 8,6 mm [63].
1.4.1.3. Trung nuoc (Cladocera)

Tring nude c¢6 ham luwgng protein cao hon Daphnia [2]. Ham lugng protein trung
binh cua tring nudc bang 50%, lipid 20 — 27% ddi voi con cai truong thanh [66].
Thanh phan dinh dudng cia tring nuéc dugc tinh theo % vat chat khd bao gom:
protein 64,1%, lipid 14,3%, carbohydrate 23,9%, tro 11,8%, va xo 7,4% [164].

Trimg nudc trudng thanh 6 chiéu dai téi da khoang 0,7 — 1,0 mm chiéu dai gan
gap 3 lan chiéu dai luan trung truong thanh, luc nhé khong qua 0,4 mm. Trimg nuéc
c6 thé str dung tryuc tiép trong wong au tring tém ca hodc duoc giau hoa trude khi st
dung. Tuy tring nuéc cb gia tri dinh dudng khéng bang artemia va luan tring nhung
van c6 thé thay thé tét duoc cho artemia hozc luan trung [220].
1.4.1.4. Trun chf

Trong trin chi séng c¢6 83,76% 1a nudc, khi phan tich tran chi ¢ khéi lugng kho
thi thanh phan dinh dudng cua tran chi gdm c6 khoéang 4,26%, lipid 33,67%, protein
62,07% [211]. Mot phan tich khac cho thay thanh phan dinh dudng cua trin chi duoc
tinh theo % vat chat khd gém: protein 47%, lipid 18,9%, carbohydrate 20,5%, tro
10,8%, xo 2,7% [164].

Trun chi ¢ hinh thai dang soi, dai trén 2,4 cm, hoi giéng giun dit con non va
manh [111]. Tran chi hay con goi 1 giun do, nho, thuong dai 1 — 5 cm, séng va sinh
san ¢ noi do ban nhat cua ao, hoic & cong ranh [125, 128].

1.4.2. Uong nuéi c& nwéc nget bang thiee dn ché bién

Thirc an ché bién hay thirc dn tu ché do nguoi nudi tu phdi ché tir cac ngudn
nguyén liéu sin c6 1a chu yéu, vai ky thuat don gian nham dé giam gia thanh san xuat
va chu dong khi dung. Loai thire dn tu ché nay thuong ¢ dang am va phai ding ngay
sau khi ché bién [32]. Nham giam duoc gia thanh nén tan dung nhitng ngudn nguyén

liéu 0 sin tai dia phuong, nguoi ta c6 thé ché bién bang cach pha tron cac nguyén lidu

22



tuoi va nguyén liéu khé, c6 bd sung premix khoang va vitamin [85]. Hién nay, nhiéu
ngudi nudi ¢ sir dung ca ngudn nguyén lidu tinh nhu bot ¢4, bot dau nanh 1am thie an
dé nuéi ca [113].

Dé san xuit thirc 4n tong hop, hai diéu rat co ban phai biét 1 nhu cau dinh dudng
cta cac dbi twong nudi va ty 1¢ cac thanh phan dinh dudng trong céc nguyén lidu st
dung dé san xuét thtrc 4n tong hop. Ngoai hai yéu té trén khi xay dung cong thirc thuc
an can phai biét kha ning tiéu hoa ciia dbi tuong nudi, gia thanh nguyén liéu va mot s6
diéu kién khéc. Tinh toan cong thic thie dn 13 qua trinh tinh toan phdi hop, cac thanh
phan nguyén liéu khac nhau vai vitamin va céc chat khoang, cac chat dinh dudng bod
sung can thiét lam tang gia tri dinh dudng cua thirc n [28].

Ca tap cung cap nhiéu acid béo can thiét va niang luong trong thic an cho ca.
Protein l1a thanh phan hoa hoc cua thirc dn dong vai trd quan trong nhat. Protein tir c4
dugc dong vat thiy san tiéu hoa rat tot (> 90%), du céc loai acid amin can thiét cho ca
nudi. Ham luong lipid cua cic loai c& tap khong khac nhau nhiéu, dao dong trong
khoang tir 15,3 - 19,3%. C6 hai ngudn cé tap 1a ca tap nudc ngot va ca tap bién. Tuy
nhién, hién nay ngudoi dan sir dung cha yéu cé tap bién. Mdi nhém ca con duoc chia ra
loai “ca ric” va ca 1an tap. CO thé ké mot s6 nhém ca chi yéu sau: nhém ca com
(Stolephorus ~ commersonnii), c& nuc (Decapterus maruadsi), ca trich
(Sardinella gibbosa), ca liét (Leiognathus berbis), ca chi vang (Selaroides leptolepis),
ca bo (Pseudobagrus fulvidraco) .... Nguoi nu6i thich mua ca com vi ca com ¢6 ham
luong dam kha 6n dinh va co kich thuéc nho. Thanh phan dam cac loai ca tap dao
dong tir 44,1% (nhu dau c& nuc, dau ca trich) dén 69,2% (nhu ca hd Trichiurus
lepturus, ca com). Ham luong khoang ctiia nhém dau ca kha cao (22 - 23,4%) trong khi
& C& tap nguyén con la 15 - 16,9% [113]. C4 tap nudc ngot, chu yéu 1a nhém cé trang
nhu ca linh (Cirrhinus jullieni), c& mé vinh (Barbonymus gonionotus), c& danh
(Puntioplites falcifer) va ca rd phi (Oreochromis mossambicus) c6 dam 39% vat chat
kho. Ca tap hay cac phu pham ca duogc chit nho va tron véi cac chat phu gia (bot ngii
cbc, ri mat) hodc mot sd loai ché pham vi sinh, 1én men. C4 bam nhé cho vao thung
day kin, thuong xuyén dao déu. “Trong qué trinh 1, acid lactic dugc hinh thanh 1am
pH giam, san phim duogc bao quan trong vai thang khong bi hong”. Cé tap 1a ngudn

nguyeén liéu gia ré tir dia phuong, 1am thirc dn cho ca bé me khong nhitng ph hop tinh
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in ma con c6 tac dung thuc day tuyén sinh duc phét trién. Nhung ca tap dé& gay 6
nhiém moi trudng, ngudn nguyén liéu phu thudéc nhiéu vao tu nhién, canh tranh thic
an véi ngudi nghéo, thiéu tinh bén virng [28].
1.4.3. Nhu cdu dinh dwing cia mét sé loai cd da tron nwéc ngot

Nhu ciu dinh dudng cua c4 nudc ngot da tron tiy thudc vao giai doan sinh
treong va loai cua ca. Mot sb tiéu chuan thuong dugc glU dinh 1a protein va mot sb
acid amin, lipid va acid béo n-3, nang luong, ty 1¢é P /E, cac chat khoang (Ca, P, ...) va
vai vitamin [32]. Dwa trén thanh phan sinh héa ngudi ta chia thirc dn thanh 5 thanh
phan: protein, lipid, carbohydrate, vitamin va chét khoang [28].
1.4.3.1. Protein

“Nhu cau protein 1a luong protein tdi thiéu cé trong thirc dn nham thoa mén yéu
cau céc acid amin dé dat tang truong toi da” [40, 203]. Luong protein duoc ca tiéu thu
trong cho an anh hudng dén tinh trang chuyén hda cia nd. O protein cao trong khau
phan lam ting 1én cac ndng d6 cua cic acid amin ty do trong co thé, su bai tiét
ammonia, sy tong hop protein, cac hoat dong cua cac enzym sinh tong hop glucose va
lam giam céac hoat dong cua cac enzym phan giai glucose [31]. Giai doan con nho, ca
c6 cudng do bat moi cao va nhu cau cao vé protein dé dap Gng dic tinh sinh truong
nhanh. Cé& c6 pho thtrc an hep, khdng ¢ kha nang thich @ng vai nhiéu loai thic an.
Pay 1a 1y do cho ngudi nudi ca xac dinh khau phan an, xac dinh loai thirc dn cho ca.
Vén dé co ban nhat 1a thitc an phai da lugng va ham lugng protein cao. C6 nhu vay ca
méi sinh truang tot, khoe manh, ¢6 sirc dé khang, ty Ié séng cao [92].
1.4.3.2. Lipid

Churc nang chinh cta lipid ¢ dong vat hoac la lam cac phén tir tich trir nang lugng
& muc cao hoic 1a lam céc thanh phan cia cac mang té bao [31]. Pdi voi ¢4, ham
luong lipd thay doi tly theo loai, tuy nhién muc dé nghi tir 6 — 10%. B sung lipid vao
thirc 4n s& anh huong dén sy tang truong. Hiéu qua st dung protein & dong vat thuy
san, nho tac dung chia sé nhu ciu nang lugng cua protein [40]. Ngudn ning luong
chinh trong thicc an khong phai la Protein. “Lipid chaa khoang 9,1 Kcal GE /g, la
ngudn ning luong quan trong trong thirc n thuy san, lipid lam ting mat d6 nang luong
khau phan va nhu cu ning luong duy tri cua c& binh quan 70 kJ /kg thé trong hay 50
kJ /kg W05 & nhiét do nuéc 20 — 24 °C* [32].
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1.4.3.3. Carbohydrate

Cac nghién cau vé cho an cho thay cac muc téi vu cua carbohydrate trong thic
an cho ca chép la 30 — 40% va cho ca cam (Seriola dumerili) la khoang 10% [31].
Carbohydrate khéng phai la thanh phan dinh dudng can thiét trong thtc an thay san va
dong vat thay san khong c6 nhu cau carbohydrate trong thtrc an nhu acid amin va céc
acid béo thiét yéu. Tuy nhién, carbohydrate 1a ngudn cung cip ning luong ré tién trong
thize an. Khi thiéu nguén ning luong nay cac dong vat thay san s& sir dung lipid va
protein 1am ngudn ning luong. Mot sb loai ca, dic biét 1a ca an tap dung carbohydrate
trong thirc 3n s& gilp cho ca co ting trudong duoc tét hon va st dung protein hiéu qua
hon [40].
1.4.3.4. Vitamin

Vitamin 1& mét thanh phan dinh dudng quan trong ctua dong vat thay san. So véi
cac thanh phan dudng chat chinh trong thic an nhu protein, lipid va carbohydrate,
vitamin chiém mot lugng rat nho tir 1 — 2%. Tuy nhién, chi phi cua vitamin c6 thé 1én
dén 15% va co vai trd quyét dinh trong qua trinh trao doi chat cua co thé. Vi hau hét
cac vitamin gitr vai tro dic biét nhu 1a mot co-enzyme hay cac tdc nhan hd tro céac
enzyme thyc hién cac phan tng sinh hoa trong co thé sinh vat. Nhiéu két qua nghién
ctru cho thay, dong vat thuy san khong c6 kha ning hay kha niang tong hop rat it knéng
du cho nhu cau vi vay bd sung vitamin vao thire an dé dong vat thiy san an la rat can
thiét. Pong vat thiy san an thirc an khong dugc cung cap day da vitamin sé& sinh
truong cham, ti 16 song thap, kha ning chiu dung véi bién dong méi truong kém va dé
bi bénh. Piéu can luu ¥ khi bo sung vitamin vao thire dn 14 ngoai viéc cin clr vao nhu
cau cua dbi twong thuy san con phai xem xét dac tinh cua loai vitamin [32, 40].
1.4.3.5. Chdt khoang

Khoéng hay cac nguyén té vo co, can cho dong vat dé duy tri nhiéu qua trinh
chuyén hoa cua chung va dé cung cip vat liéu cho cac thanh phan cau trdc cha yéu
nhu xuong, vay, haemoglobin, c&c sac té caa té bao, protein, hormon thyroid, enzyme,
... [31]. Nhu cau chat khoang cho dong vat thuy san 1a khé xac dinh nhat, boi I8 cé c6
thé hap thu chat khoang tryuc tiép tir moi trudng nudc qua mang, da. Cac khoang vi
luong hién dién vai mot ty 1€ nho trong thirc an, nhung dong vai tro quan trong la xac

tac cac phan tng hoda hoc xay ra trong qua trinh dinh dudng cia co thé [40]. “Mic du
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hau hét cac khoang tim thiy trong ty nhién déu cd mat trong cac md cua dong vat vi
ching c6 trong thirc dn nhung khong phai chat khoang nao ciing c6 vai trd trao doi
chat cua co thé. Mot sb chat khoang véi ham lwong rat thap c6 thé gay doc cho co thé.
Ngay ca mot sé chat khoang can thiét d6i véi dong vat thay san nhung duoc cung cap
Vé6i lugng vuot mirc nhu ciu ciing gay doc” [32].

Bang 1.4: Nhu cau dinh dudng cia mot s6 loai ca da tron nuéc ngot dugc nghién ctu

Nhu cau dinh dudng

STT Loai ca Protein Lipid Carbohy Vitamin Chat Nguon
(%) (%) drate C khoéang
Ca trén bau
1 (Ompok bimaculatus) 40 9 i i i [153]
2 Ca leo (Wallago attu) 50 - - - - [29]
g Cak 49 . . . . [89]

(Micronema bleekeri)
Ca tra (Pangasianodon

4 hypophthalmus) 35 - - - - [116]
S E:;az;ggiluiukrempfi) 35-40 - - - - [26]
0 E:I;aul;;asius conchophilus) 45 ; - - - [114]
! E:F?atrrga:]sgiSse kunyit) 40 ) - - - [131]
8 (Cl\;)ijtra% wyckioides) 42-44  6-10 - 1 - [112]
9 Cé heo (Bontia modesta) 40 - - - - [9]

1.5. Mt sé két qua nghién cliru vé san xuat giéng ca trén bau
1.5.1. Nghién cizu kich thich ca trén bau sinh sdn

Sridhar va cs (1998) tién hanh cho sinh san cé trén bau bang kich duc té Ovaprim
véi lidu 0,5 ml /kg cé cai, lidu tiém ca duc bang lidu tiém ca ci, sau 5 — 6 gio tiém
kich duc t6 thi ca dé va 24 gid sau tring né thanh ca con. Swic sinh san trung binh
4.012 £ 100 trang /cé cai, ti 1€ thu tinh khoang 75%, ti 1€ nd 55% — 60% [228].

Str dung sGnRH va d6i khang dopamine dé kich thich cé trén bau sinh san voi
licu thich hop va kinh té nhat 1a 0,7 ml /kg khi Iwong con cai va 0,5 ml /kg dbi voi
con duc. Thai gian hiéu tmg dé trang 1a 7 - 8 gio ¢ nhiét d6 27 £ 0,5 °C. Thu tinh va ty
I¢ ng trong khoang 75 — 90% va 80 — 90% tuong tng. Trang no trong vong 21 £ 1 gio
sau khi thu tinh ¢ nhiét d6 27 + 0,5 °C va nodn hoang duoc hap thu hoan toan trong 48
gio. Su ton tai cua au tring giam dang ké sau 5 ngay va dugc ghi nhan con 10,4% sau
10 ngay nudi [229].
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Theo nghién ctu caa Lé Vian Lénh (2012), thi nghiém kich thich ca trén bau sinh
san ban nhan tao vai chat kich thich va liéu lugng khac nhau. Két qua dung LHRH-a +
DOM liéu lwong tir 100 — 200 pg /kg cé cai, HCG liéu luong tir 2.000 — 3.000 1U /kg
c4 cai déu kich thich ca sinh san. Liéu luong Ndo thuy dung 5 — 15 mg /kg cé céi, thi &
licu 15 mg méi kich thich ca sinh san. Thoi gian hiéu g dao dong tir 7,5 — 9 gio ddi
vé6i chat kich thich LHRH-a + DOM, tir 8 — 9 gio d6i véi HCG va Néo thily. Swc sinh
san thyc té dao dong tir 46 — 154 trang /g. Thu tinh tir 71 — 93%. Ty 18 ¢4 no tir 83 —
90%. Ty lé ca bot séng 3 ngay 76 — 88%. Thoi gian phat trién phdi tir 22 — 24 gio.
Kich thudc trang ca trén bau dao dong 1,0 — 1,3 mm, tring cé trén bau thudc loai
trirng chim (dinh nhe) [42].

1.5.2. Nghién ciru wong cd trén bau

Mot bao co cua Choltisak Chawpaknum (1999) cho biét wong nudi ca trén bau
tir 3 - 15 ngay tuoi véi ba loai thize an 1a thirc an ché bién, moina mai ng va long do
tring pha lodng. Két qua cho thay, thire an tu ché va moina méi né cho tang truéng va
ty I¢ séng tot hon long do triing pha lodng [152].

Choltisak Chawpaknum (2003) cho rang nhu cau dinh dudng proetin téi vu cua
C& trén bau tir 1 - 4 ngay tudi 1a 37,66%. Trong mot nghién ciu khéc ciing cua tac gia
da két luan rang mirc ning luong cé trong thic an 40% protein toi wu cho sy ting
truong cua cé trén bau la khoang 466,40 va 489,50 kcal /100 g thirc an 40% protein.
Ca trén bau thi nghiém c6 khéi lugng trung binh 0,5 g va chiéu dai 3,9 cm dugc vong
trong bé xi mang v4i mat do 175 c& thé m3. Ca dwoc cho in thirc dn vién voi cac ham
lugng protein khac nhau la 21,70%; 26,10%; 30,61%; 35,79%; 39,34% trong 90 ngay.
Két qua thi nghiém cho thiy ti I¢ tang truong, ty 1& séng, hé sé thic an, ty 1¢ protein
hiéu qua duoc thé hién tét & nghiém thirc c6 protein 35,79% va 39,34% [153].

Pradhan va Debtanu Barman (2013) d& nghién ctu 4u tring cé trén bau tir 2 ngay
tudi duge nudi trong diéu kién phong thi nghiém dén 12 ngay va cudi thoi giai tha
nghiém da ghi nhan ty 1& song tir 47% dén 62%. Hon nita, nudi au tring trong bé xi
ming dén 30 ngay di cho ty 1& séng khoang 90%. Két qua nghién ctiu cho thiy c6 kha
nang cai thién sy song st cia au tring bang cach cung cap cac diéu kién tét vé moi

trurong va thie an la quan trong [213].
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Samir Malla va Banik (2015) d4 tién hanh thi nghiém wong nuéi véi thoi gian
trong 28 ngay dé danh gia vé ting truong va ty 1é song cia cé trén bau. Khi ca duoc 7
ngay tudi thi tha trong bé 30 lit vai 5 loai thirc dn khac nhau (dong vat phu du, trin
chi, dong vat phu du + tran chi, 1ong d6 trang, va TACN). Céc thi nghiém cho thiy
tang truong dic trung (SGR) ¢ nghiém thirc cho ca an dong vat phu du két hop trin
chi 1 (4,79 + 0,58), tiép theo 14 trin chi (4,11 + 0,52), dong vat phu du (3,94 + 0,14),
long d6 tring (3,46 + 0,31), va thap nhat dugc quan sat 1a TACN (2,93 + 0,24), su
khac biét co ¥ nghia thdng ké (p<0,05). Tang trong (%) cao nhat khi cho ca in dong
vat phd du cong trin chi (13,67 + 1,5) va thap nhat 1a TACN (8,13 + 0,9). Ty Ié ca
séng cao nhat khi cho ca dn dong vat phi du két hop trin chi (66,50 + 2,14%) va trin
chi (61,75 * 2,02%), ty & ca sdng thap nhat (45,82 + 1,03%) cia TACN vao ngay 28
[221].

Lé Van Lénh (2012) da tién hanh thi nghiém wong ca trén bau tir c& bot dén 60
ngay tudi bang cac loai thirc an khac nhau. Két qua ting truong vé khoi lugng va chiéu
dai ca sau 60 ngay uong voi cac loai thirc dn khac nhau (tép, ca bac ma, trin chi) déu
cho ting truéng tot hon so voi TACN (dao dong trong khoang 1,3 — 2,1 g /con). Su
phan dan cta ca trén bau thap & cac nghiém thic dao dong tir 1,4 - 5,7. Hé s6 thirc an
thap nhat khi cho cé an trin chi (2,7), cao nhét cho ca an ca bac ma (3,56). Ty & song
thap nhat 12 TACN (48,9%), cao l1a cho 4n ca bac ma (64,9%). Mot thi nghiém wong ca
trén bau tir ca bot dén 60 ngay tudi & cac mat do khac nhau. Két qua tang truong veé
khéi lwong va chiéu dai ca sau 60 ngay wong khac nhau vé mat do thi khong cé sy
khac biét thong ké (p>0,05) dao dong tir 1,4 — 1,7 g /con. Hé s6 phan dan dao dong tur
0,0 — 27,2. Ty lé sbng cua cé thap nhat ¢ 2 con /lit, dao dong tir 36 — 64% [42].

28



CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém va thoi gian nghién céu
2.1.1. Dja diém nghién crru
Nghién cuu duoc thyuc hién tai trai Thuc nghiém Thuy san cua Truong Pai hoc
An Giang.
2.1.2. Thei gian nghién ceiru
Dé tai dugc thuc hién tir ndm 2017 dén nim 2021.

2.2. So dd cac ndi dung dwec nghién ciru

Nghién ctru co s khoa hoc ctia viée nudi vé thanh
thuc va nang cao k¥ thudt san xuat giong ca Trén bau

v v 3 v
Nghién ctru Nghién ctru Nghién ctru Nghién ctru ndng cao k¥
dic diém sinh || nuoi vo thanh kich thich thuat wong ca Trén bau
Iy sinh san thuc sinh duc sinh san tir cé bot 1én ca gidng
Y I
Két luan va kién nghi

Hinh 2.1: So @6 céac ndi dung dwoc nghién ciru

Nghién ctru ndy nham két luan mot sé dac diém sinh ly sinh san ca trén bau. Nudi
vd thanh thuc ¢4 trén bau bang cac loai thic an khac nhau trong diéu kién nudi nhét.
Str dung hormon steroid (progesterone) cho ca sinh san va gieo tinh nhan tao. Nghién
ctiru mot sé dic diém phat trién cua ong tiéu hoa, chi s chon lva thirc an va kha ning
chiu dung mét sé yéu té méi trudng cua ca trén bau. Nghién ctu cac to hop cua thic
an, ham lugng protein kh&c nhau trong thirc an, mat do khac nhau va wong theo hé
théng nudc chay tuan hoan c6 anh hudng dén ting truéng va ty 16 sdng ca trén bau giai
doan tir ca bot 1én c& gidng. Tir d6 1am co so cho viéc xay dung quy trinh san xuat
gidng ca trén bau.

Déi tuong nghién ctiru: ca trén bau (Ompok bimacultus)

Pham vi nghién cru: ca trén bau truang thanh nudi vd thanh thuc, kich thich sinh

san, wong ca tir 1 — 90 ngay tudi.
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2.3. Vit li¢u va phwong phap tién hanh nghién ciu

2.3.1. Nghién cizu nudi vé ca trén bau thanh thc sinh duc

2.3.1.1. Thi nghiém 1: Nghién cizu mét sé ddc diém sinh Iy sinh sdn cia cé trén bau
- Phuong phap thu mau

Mau ca duoc thu tir cac dong cha, dat 10, don ... tir nguoi dan trong tinh An
Giang gom thanh phd Long Xuyén, huyén Chau Thanh, huyén Chau Phd, thanh phé
Chau Déc, huyén An Phi va huyén Tri Ton. Ca trén bau duoc thu ngoai tu nhién trong
mua sinh san cua cé (tir thang 4 — thang 12) dam bao du cac giai doan cua tuyén sinh
duc phét trién. Khao sat 10 ca thé cho mdi giai doan cua tuyén sinh duc.

Mau ca thu phai giit song va van chuyén kin dong oxy vé phong thi nghiém
truong Pai hoc An Giang. Tuing ca thé duoc can khoi luong va do chiéu dai. Sau khi
duoc can va do thi ca duoc thu mau. Mau dugc Iy tir dong mach cudng dudi bang dng
tiém, khong str dung chat chéng dong, lugng mau lay 1a 0,5ml, dé phan tich mot s6 chi
tiéu: sé lugng cua hong cau, ty 1 cua huyét cau (hematocrit), thé tich caa hong cu,
protein co va gan, phosphate protein huyét twong (vitellogenin), giai phau ca dé xac
dinh gi6i tinh va cac giai doan phét trién cua tuyén sinh duc (TSD). Mau TSD duoc ¢6
dinh bang dung dich Bouin trung tinh, phan tich md hoc nham xac dinh giai doan phat
trién cuia buong trang hay budng tinh.

- Phén tich céc chi tiéu:
+ S6 lugng hong cau H (108 té bao /mm3) = C x 200 x 5 x 10
Trong d6: C la tong s6 héng cau dém duogc trong 5 ving 6 dém;
200: s6 1an pha long;
5: dé co dién tich mm2;
10: dé c6 thé tich mm?3

+ Ty Ié cua huyét cau (hematocrit), thé tich trung binh hong cau:

Ty 1é huyét cau (hematocrit, %) x4c dinh dwa vao phuong phap cua Larsen and
Snieszko (1961) trich trong D6 Thi Thanh Huong va Nguyén Vin Tu (2010) [22]

Thé tich trung binh hdng ciu MCV (um?3) = 10 x [ty Ié huyét cau (%) /sé luong
hong cau (108/mm?3)]

+ Protein co va gan ca xac dinh dua vao phuong phap cua Lowry va cs (1951)

[193], sir dung duong chuan 1a Bovine serum albumin (BSA, Sigma).
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+ Ham lugng vitellogenin xac dinh thong qua ham Iugng phosphate protein trong
huyét tuong.

phosphate protein huyét twong = pg ALP /mL huyét twong : mg protien /mL
huyét tuong = pg ALP : mg protein
- X4c dinh cac giai doan TSD bang cach quan sat truc tiép hinh thai TSD dua theo
Xakun va Buskaia (1968) [132] vé thang 6 bac va két hop véi 1am tiéu ban té chirc mé
hoc dua theo phuong phap cua Drury va Wallington (1967) [163] va Kiernan (1990)
[184] (xem phu luc 7).
2.3.1.2. Thi nghiém 2: Nudi vé cé trén bau thanh thuc bang céc logi thire dn ¢é ham
lwong dam khac nhau trong diéu kién nudi nhat
- B4 tri thi nghiém

+ Hé théng thi nghiém: trong giai ludi (3x2x2) m, mat ludi cé kich thude 14 0,8
cm, dat trong ao dat, dién tich ao = 500 m?, sau 1,5 - 2,0 m.

+ C4 thi nghiém: kich ¢ tuong d6i ddng nhat va khoe manh, khéi lwong > 50 g
/con cé cai, > 30 g /con ca duc bat ty nhién. C4 trén bau duc c6 kich thudc nho hon ca
cai, bung c6 ngan, gai sinh duc nhon va dai hon ca céi. C4 trén bau cai bung to va mém
hon ca duc.

+ Thttic an cho ca an trong thi nghiém: 50% tép (62,4% protein) + 50% cé& tap
(39% protein) va thic an cong nghiép (30% protein, 35% protein va 40% protein);
tron vitamin E 2 g /kg thirc an; thirc an duoc rai tryc tiép xudng giai cho ca an. Khau
phan in dugc tinh trén khéi lwong twoi & nghiém thirc tép + cé tap tir 3 — 5% va khoi
luong khd ¢ nghiém thic an thirc an vién tr 1 — 2%. Tép la tép nudc ngot va cé tap
nudc ngot gdm: ca rd phi, ca danh, ...

+ B tri thi nghiém: 4 nghiém thtc (tép + cé& tap va TACN) va 3 lan lap lai cho
maoi nghiém thirc; mat ¢6 30 con /m?, ty I& duc céi la 1 /1; thoi gian nudi 12 thang
(nham theo ddi da 12 thang trong nam, khi hau bién d6i, chu ky tu nhién trong 1 nim,
nham danh gia ca bd me tét hon); thi nghiém duoc bd tri hoan toan ngau nhién.

+ Cho an va cham séc: giai doan hau bi hoac sau khi ca sinh san thi cho an 2 —
5% /khdi lugng ca /ngay (nudi v4 tich cyc); trude khi cho cé sinh san 1 thang cho an 1
— 3% /khéi lwong ca /ngay (nudi v thanh thuc); ngay cho an 1 1an IGc 17h00. Dinh ky
thay nuéc 7 ngay /lan 30%.

31



Ca trén bau khdi luong
> 30 g/con

Mit dé 30 con/m? Chim soc va quan ly

o |l
Ll |

h J

¢ v ¢ ¢

NT1: Thitc dn NT2: TACN NT3: TACN NT4: TACN
Tép (62,4% dam) + Ca tap (39% dam) (30% dam) (35% dam) (40% dam)

Y
- Theo doi moi trrémg: nhigt do, pH, DO, NH3/NH4~, NO» va HaS
- X4c dinh thanh thuc sinh duc: Ti 1é thanh thuc, hé sb thanh thuc,
strc sinh san tuyét doi, kich thirée dudng kinh trimg.

L J
Két lun

Hinh 2.2: So' @b thi nghiém anh hwéng cia thire An ¢6 ham lwong dam khéac nhau
dén mét sé chi tiéu sinh san
- Theo dbi céc chi tiéu sau:

+ MOi truong nude gom: nhiét do, pH, DO, NHs/NH4*, NO2™ va H2S kiém tra ltc
6h00 va 14h00; 7 ngay kiém tra mot lan.

+ Kiém tra giai phau 9 duc va 9 cai ngau nhién cho mot nghiém thire; dinh ky 1
thang (30 ngay) mot lan; kiém tra sy thanh thuc sinh dyc (ty 1¢ thanh thuc, hé s6 thanh
thuc, sirc sinh san tuyét déi (GD 1V), kich thude duong kinh trang).

2.3.2. Nghién cizu kich thich sinh sa@n cé trén bau
2.3.2.1. Thi nghiém 3: Kich thich ca trén bau sinh san tir thanh thuc ty nhién
- B4 tri thi nghiém

+ C4 trén bau bd me cho sinh san dugc danh bat ty nhién & séng Hau thudc tinh
An Giang. Thoi gian thu bat dau thang 4, ca bd me khi bit vé dugc dudng trong giai tir
30 — 45 ngay, sau d6 lya chon ca thanh thuc sinh duc dé tiém chat kich thich sinh san.
C4 céi bung to mém, ca duc c6 gai sinh duc nhon 14 c& thanh thuc tét.

+ Cé4c loai chat kich thich duoc sir dung trong nghién ctu bao géom: LHRH-a +

DOM; HCG va Progestogen (P). Cac chat nay ¢ ngudn goc tir Trung Qudc.
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Bang 2.1: Liéu lwong va loai chat kich thich cé sinh san

Liéu lugng va loai (/kg ca) Dung mai hoa tan S6 luong ca tiém

100 pg LHRH-a + 10 mg DOM
150 pg LHRH-a + 15 mg DOM Nudc mudi sinh ly 4 cap ca /liéu
200 ug LHRH-a + 20 mg DOM
2.000 IU HCG
2.500 IU HCG Nudc mudi sinh ly 4 cap ca /liéu
3.000 IU HCG
10 mg P
15 mg P Cbdn 70 do 4 cap cé /lidu
20 mg P

+ Ca cai va ca duc duoc tiém 1 liéu duy nhat. Tiém 3 ml cho 1 kg c&. Vi tri tiém
& co lung. B4 tri thi nghiém theo kiéu ngu nhién hoan toan.

+ Thu tinh tu nhién: sau khi dugc tiém chat kich thich ca dugc cho vao bé 500 lit
cd syc khi, mat do 2 con trén bé (12 bé cho 1 loai chat kich thich). Ty 16 duc : cai la 1 :
1. Khi c4 dé dung vot vét tring qua bé ap.

+ Gieo tinh nhan tao: tién hanh vudt tring khi ca cai rung trang va mo tinh cé
duc cho gieo tinh nhan tao. Ty lé duc: cdilal: 1.

+ Str dung hé thdng binh Weys lam bang nhua cé thé tich 7,5 lit mot binh dé tién
hanh 4p trang. Mat do 4p 1a 5.000 trang /1it.

- Theo dbi cac chi tiéu:

+ M6i truong nude trong bé dé va binh ap trang: nhiét do, pH, DO, NH3s/NH.*,
NO.". Po hing ngay lic 6h00 va 14h00.

+ C4c chi tiéu sinh san theo déi: thoi gian ca hiéu wng chat kich thich (gio), ty 1é
ca dé (%), ty 18 triing thu tinh (%) lay ngau nhién tring dang ap xem phoi phét trién tsi
phdi vi, ty 18 c& no (%) theo ddi tring da thu tinh va nd dé tinh ty 18, stc sinh san
tuong ddi thuc té (tring /kg), kich thudc trang (mm), qué trinh phét trién cua phoi
(0i0), ty I¢ ca di hinh (%), kich thudc miéng ca méi ng (mm). So sanh cac chi tiéu gita

sinh san gieo tinh nhan tao va thu tinh tu nhién.
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2.3.2.2. Thi nghiém 4: Kich thich sinh san ca trén bau thanh thuc tir nudi vo
- B4 tri thi nghiém:

+ Chon c& thanh thyc tir nudi vo (thi nghiém 2, cho ca an thirc an tép + ca tap va
TACN 40% protein) dé kich thich cho sinh san chung.

+ Céc chat kich thich sinh san va liéu lugng gidng thi nghiém 3.

+ C4 cai va ca duc lidu tiém, vi tri tiém, bd tri thi nghiém, thy tinh ty nhién, gieo
tinh nhan tao, ap tring, céc chi tidu theo ddi: twong tu thi nghiém 3.

So sanh cac chi tiéu sinh san gitra thu tinh ty nhién va gieo tinh nhan tao tir ca

thanh thuc tu nhién va cé nudi v thanh thuc.

Ca trén héu
W W
Thanh thuc tir nhién Mubdl vo thénh thuc
W
Eich thich zinh =in
i ¥
Tho tinh tur nhign Gieo tinh nhan tao
W Y W W W
LHFH-a + HCG Steroid (F) LHEH-a + HGHG Steroid (P)
Dond (20:00-3000 (10-20me) DO (2000-3000 (10-20me)
(10:0-200pg) UL s (100-200pg) un =
W W
Mac dinh cdc chi tiu sinh sén Mac dinh cdc chi tiu sinh sén

e
S0 zanh cac chi tign =inh san

!

Eét luin

Hinh 2.3: So do kich thich ca trén bau sinh san
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2.3.3. Nghién cizu nang cao kyj thudt wong tir ca trén bau bét 1én ca giong

2.3.3.1. Thi nghiém 5: Nghién cizu ddc diém phat trién cia ong tiéu hoa va chi sé lva
chon thie dn cia cé trén bau bét lén hiong

- Hé théng thi nghiém: sau khi hét nodn hoang ca trén bau dugc chuyén sang wong
trong ao cé dién tich nho (5x3x0,75) m, day ao duoc phu mét 16p ban lay tir séng day
25 cm, mat do wong ca 1a 2 con /lit nuée, dé dam bao du oxy hoa tan cho cé phat trién
thi ao duoc suc khi nhe.

- Nguén thire dn cho ca dn: truge khi tha ca vao ao, trong ao wong cé dugc gay nudi
thize an ty nhién, bang cach hoa tan thire an bot dam dic (42% dam) véi lidu lwong 10
g /m3 va bon lién tiép trong 3 ngay, trong qua trinh wong treo 8 tdi vai c6 chira 5 g bot
ca /m3 Ingay trong ao sudt thoi gian thi nghiém dé duy tri thize an tu nhién.

- Thu va phan tich hinh thai dng tiéu héa c4 trén bau

+ Thu mau: c4 trén bau duoc thu vao cac ngay tudi 2, 3, 4, 5, 6, 7, 8, 9, 10, 15,
20, 25, 30 va mdi ngay thu 10 cé thé séng dé quan sat va chup hinh cac giai doan phat
trién cuia 6ng tiéu hoa, do chiéu dai rudt, chiéu dai than va kich ¢c& mé miéng cua ca.

+ Phuong phap phén tich: ca tir 2 — 15 ngay tudi quan sat hinh dang 6ng tiéu hoa
trén kinh hién vi dé chup va do chiéu dai. Ca tir 16 — 30 ngay tudi thi ong tiéu hoa
dugc xem bang mat thudng va do trén gidy ké voi do chinh xéac 1a 1 mm.

+ Phuong phap xac dinh d6 ¢& miéng ca bot: cd miéng cua ca duoc Shirota
(1970) [226] tinh theo cdng thirc nhu sau MH (90°) = AB x V2

Trong d6: MH 1a do rong cua miéng ca (mm), AB I chiéu dai ham trén cua ca.

+ Phuong phap xac dinh RLG: la ty I¢ gitra chiéu dai rudt trén chiéu dai than tinh
theo Al-Hussainy (1949) [134].

+ Phuong phéap phan tich mé hoc 6ng tiéu héa: thu 30 con mdi ngay cho vao
dung dich Bouin, nhuém mau md hoc éng tiéu hoa ca bang hematoxylin-eosin (H&E)
theo phuong phap cua Drury va Wallington (1967) [163] va Kiernan (1990) [184].
Tién hanh quan sat tiéu ban mo hoc ng tiéu hoa trén kinh hién vi (4X, 10X, 40X) dé
chup lai anh xac dinh s bién d6i cau trdc cua cic co quan dng tiéu héa. (phu luc 13).

- Thu mAu va phan tich xac dinh chi sb lra chon thic an (E)
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+ Thu mau: mau thuc vat, dong vat thay san va ca thu vao cac ngay 2, 3, 4, 5, 6,
8, 10, 15, 20, 25, 30 sau khi bé tri thi nghiém. M&i ngay thu 20 con c& /mau va bao
quan trong dung dich formol thuong mai 10%.

+ Phan thich mau nudc: phan tich dinh tinh loai phiéu sinh thuc va dong vat theo
tai liéu phan loai cua Shirota (1966) [225], Bang Ngoc Thanh va cs (1980) [16],
Boltovskoy (1999) [143]. Phan tich dinh lwrgng bang phuwong phap cua Boyd va Tucker
(1992) [147].

+ Phan tich thire an trong 6ng tiéu héa cua c&: phd dinh dudng cua ca trén bau
bot duoc xac dinh theo phwong phép s6 luong cua Biswas (1993) [142].

+ Chi s6 lya chon thirc an cua ca trén bau (E): Ivlev (1961) [177] thé hién bang
chi s6 lya chon thire an E (electivity index) bang cong thirc: E = (ri— pi) / (ri + pi)

Trong d6: ri 1a phan trdm loai thirc 4n i d3 duoc tim thy trong rudt ca tinh trén
tong s6 loai thirc an c6 trong rudt con ca;

pi 12 phan tram loai thirc an twong Gng da dwoc tim thiy trong moi
truong wong ca trén tong loai thic an ¢ trong moi trudng.
2.3.3.2. Thi nghiém 6: Nghién cizu khd néng chiu dung mét so yéu té méi trirong cua
ca trén bau giai doan I dén 30 ngay tudi
- Ca thi nghiém: tir ca cho sinh san nhén tao.
- Uong ca tir 1 dén 30 ngay tudi, dé 1ay c& 1am kha ning chiu dung mot sé yéu tb moi
truong (ngudng trén va ngudng dudi).
- Yéu té moi trudng gom: nhiét do, oxy va cudng do tiéu hao oxy, pH, d6 man dbi voi
ca 1,5, 10, 15, 20, 25 va 30 ngay tudi.

+ Xac dinh yéu té nhiét do cao va thap gay chét cé:

Phuong phap xac dinh yéu té nhiét d6 cao va nhiét o thap gay chét ca trén bau
dya theo phuong phap cua Lahdes va Vainio (2003) [188] nhu sau: Cho 10 con c4 thi
nghiém vao dung cu chtra 1a céc thay tinh 1 Iit (d6i véi c& 1, 5, 10, 15 ngay tudi) va 2
lit (d6i vai c& 20, 25 va 30 ngay tudi). Dung cu chtra ca 1a céc thay tinh dugc dat trong
céc thau nudc. Diéu chinh nhiét d6 méi truong gian tiép thong qua cac thau nuée bang
nuéc sdi (dé xac dinh kha nang chiu dung yéu té nhiét do trén cua cé) hoic nudc da
(dé xac dinh kha ning chiu dung yéu té nhiét do dudi cua cd) diéu chinh khong qua 2

OC trong mot gio. Trong cac dung cu chira ca co dat nhiét ké thuy ngan dé theo dai
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nhiét 6 va thuong xuyén b sung nude sbéi hay nude da dé on dinh yéu td nhiét do.
Nhiét do cao va thap gay chét ca 1a gia tri cua nhiét do duoc ghi nhan tai thoi diém khi
c6 50% sb céa chét trong dung cu chira ca. Ca chét duoc xac dinh 1a ca vira ngirng ho
hip, nam yén khong cir dong va khong hdi phuc khi duoc dua trd lai didu kién moi
treong binh thuong. Nhiét d6 ban dau thi nghiém 1a 27 °C.

+ Xac dinh ngudng oxy va cuong do tiéu hao oxy:

Nguong oxy dugc xac dinh theo phuong phap binh kin cua Wokoma va
Marioghae (1996) [241]. Sau khi tha ca vao binh thi ddy kin miéng binh lai bang nGt
cao su c6 gan 2 voi, dam bao khong c6 bot khi bén trong binh va khéng cho oxy tur
khong khi xam nhap vao binh. Tién hanh thu mau nuéc trong binh kin khi c6 50% s
c& trong binh chét. Dung phuong phap Winkler ¢é dinh va phan tich mau nudc.

Cuong do tiéu hao oxy (mg O2 /g.gio) ciing dugc xac dinh theo phuong phap
binh kin. Cho ca vao binh kin va dé trong mét gio. Cuong do tiéu hao oxy dugc tinh
theo cong thirc: Q (mg 02/g.gid) = (O2 dau — Oz cudi) x (Vb —Ve) IPx T

Trong d6: Oz dau: ham lugng oxy trong nude trude khi tha ca (mg /L);

02 cudi: ham lwong oxy trong nudc sau thi nghiém mét gio (mg /L);
Vb: thé tich binh ding lam thi nghiém (lit);

Vc: thé tich ca ding lam thi nghiém (lit);

P: khdi luong ca thi nghiém (g);

T: thoi gian thi nghiém (gio).

+ Xac dinh pH cao va pH thap gay chét c:

Nghién ciru xac dinh pH cao va pH thap gay chét ca duoc thuc hién tuong tu
nghién ciru x4c dinh anh huéng caa nhiét 46 gay chét ca. Phuong phap tién hanh theo
Wokoma va Marioghae (1996) [241]. Piéu chinh nudc sir dung dé c6 gia tri pH theo
yéu cau cua thi nghiém bang HsPO4 lodng (pH = 2,5 dé lam giam pH) hoic NaOH
lodng (pH = 12 dé tang pH) trong thoi gian mot gio & mdi muc pH. Mai lan ting hay
giam gié tri pH 12 0,5. Str dung may do pH dé xac dinh céc gia tri cua pH thi nghiém.
Theo ddi hoat dong cua ca trong cac coc thay tinh trong thoi gian 24 gio. Ghi nhan gia
tri pH thap nhat va pH cao nhat c6 50% ca chét. pH ban dau thi nghiém 1 7.0.

+ Xac dinh d6 man gay chét ca:
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Nghién ciru anh huéng cua do min dén ca nuée ngot 1a do man cao gay chét ca.
Thuong duoc xac dinh véi d6 man gay chét ca trung binh (LC50 véi don vi tinh ppt
hay %o) theo Bringolf va cs (2005) [149]. Sir dung nudc 6t c6 dd mian 90%o rdi ding
nudc nay pha véi nudc ngot tao thanh moi treong nudc cd dd man tur tir vai bac thang
1a 1%o. Str dung khic xa ké dé xac dinh d6 man nudc can dung trong thi nghiém. Cé
trén bau duoc bé tri trong 3 cbe thay tinh (2 lit nude /cde), mdi ce chira 10 ca thé theo
trinh tu ting dan do man trong thoi gian mot gio & mdi mae d6 man 13 1%o. Theo ddi
hoat dong cua ca trong cac cbc thuy tinh trong thoi gian 24 gid. Ghi nhan gia tri do
man & d6 c6 50% cé chét, 6 chinh 1a do6 min gay chét cua ca trén bau. Do man ban
dau thi nghiém 0%.
2.3.3.3. Thi nghiém 7: Anh hwéng cua cac té hop thire dn dén ting trueng va ty 16
song cua Ca trén bau giai doan 1 — 30 ngay tudi trong bé composite
- Heé thdng thi nghiém: bé composite 0,5 m® (nudc 0,35 md); dat trong trai c6 mai che;
suc khi 24 /24; gia thé 1a day nylon, ng nhua PVC.

- Cé thi nghiém: 1a ca tir sinh san nhan tao dugc 1 ngay tudi, kich c& quan sat thay
tuong d6i dong nhat va khoe manh.
- Thtrc an cho ca an trong nghién cau gom 4 nghiém thirc t6 hop thirc an nhu Bang 2.2

Bang 2.2: C4c t6 hop thirc an cho ca trén bau tir 1 — 30 ngay tudi

Nghiém thurc céac t6 hop thirc an

Tudi ca (ngay)

NT1 NT2 NT3 NT4
2-4(5) 50% long d6 Artemiabungdu  Luéntrung Fripak
traing + 50% bot
dau nanh
5-10(11) Tring nudc Artemia no (sinh C& tap hip xay Lancy
khéi) nhuyén
11-30 50% trun chi + Trun chi Ca tap xay TACN (bot va
50% cé& tap xay nhuyén manh)
nhuyén

Ghi chu: NT: nghiém thic; TACN: thice an cong nghiép
- B4 tri thi nghiém: 4 nghiém thirc va 4 1an 1ap lai cho mot nghiém thiec; mat ¢ 10 con
/lit; thoi gian thi nghiém 30 ngay; bé tri hoan toan ngau nhién.
- Cham soc va quan ly: cho cé an theo nhu cau; ngay 4 lan /ngay (7h00, 11h00, 15h00
va 19h00); sau khi cho dn mét gio thi hit thire dn du thira ra va cap nudc lai nhu ban

dau. 2 ngay thay nudc mot lan tir 30 - 50%.
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2.3.3.4. Thi nghiém 8: Anh hwong cia mdt dg khdc nhau dén tang truong va ty 16 séng
cuia ca trén bdu giai doan 1 — 30 ngay tudi trong bé composite

- Hé théng thi nghiém, ca thi nghiém, chim soc va quan ly: trong tu thi nghiém 7.

- Thtrc 3n dung dé cho ca an: 12 td hop thire an tét nhat ¢ thi nghiém 7 (NT2).

- B4 tri thi nghiém: 4 nghiém thic va 4 lan 1ap lai cho mot nghiém thtc; mat do khéc
nhau la NT1 10 con /lit, NT2 20 con /lit, NT3 30 con /lit va NT4 40 con /lit; dua vao
mét sd loai ca nudc ngot duge wong trude do va tap tinh song quan dan cua ca trén
bau; thoi gian thi nghiém 30 ngay; bé tri hoan toan ngau nhién.

2.3.3.5. Thi nghiém 9: Anh huong cua thire dn ché bién c6 ham lwong protein khac
nhau 1én tang trrong Va ty |1é séng cua ca trén bdau giai doan 31 — 90 ngay tudi trong
bé composite

- Hé théng thi nghiém: bé composite 0,5 m3 (nudc 0,35 me) dit trong trai cd mai che;
suc khi 24/24; gi thé 1a dng nhya PVC.

- C4 thi nghiém: wong 1én 30 ngay tudi; chon c& khoe manh, kich ¢& gan ddng nhat.

- Thirc 4n cho c4 n trong thi nghiém: thirc an ché bién riéng c6 cac mac ham luong
35% protein, 40% protein, 45% protein va 50% protein; Lipid la 9%. Thuc an trong thi
nghiém 1a tu ché dang vién chim, kich ¢& 1 - 2 mm dugc ép bang may, khi cho c4 an
thi ca cho thich hop ¢& miéng ca, mdi lan san xuat 2 kg, dugc phoi kho dudi anh nang
mat troi va bao quan trong ta lanh 4°C. Khdng c6 ¢b dinh ti 18 P /E. Thirc an duogc
phan tich protein, lipid va khong phan tich ¢6 am, dung phuong phap Kjeldahl dé phan
tich protein va phuong phap Soxhlet dé phan tich lipid tai phong thi nghiém truong
bai hoc An Giang.

Thure an ché bién

Nguyén liéu (g) 35% 40% 45% 50%
protein protein protein protein

Bot ca (62% dam) (Viét My Feed) 27,5 32,2 36,9 41,6
Bot thit xwong (48% dam) (Viét My Feed) 8,5 10 11,5 13

Bot dau nanh (48% dam) 22,2 26 29,8 33,6
Bot mi (10% dam) 36 26 16 6
Dau ca 5 5 5 5

Khoang vi lugng (Mekong Vina) 0,15 0,15 0,15 0,15

Vitamin hén hop (Mekong Vina) 0,15 0,15 0,15 0,15
Mono Di-Calcium phosphate (MDCP) 0,5 0,5 0,5 0,5

Tong khéi lugng (g) 100 100 100 100

Két qua phan tich
Protein (%) 35,2 40,1 449 49,7
Lipid (%) 8,9 9,1 9,3 9,5

39



- B4 tri thi nghiém: 4 nghiém thirc va 4 1an 1ap lai cho mot nghiém thirc; mat d6 1 con
/lit; thoi gian 60 ngay; bé tri hoan toan ngau nhién.

- Cho dn va chim soc: cho dn theo nhu cau, cho an ngay 2 1an (8h va 17h); 2 ngay thay
nuéc mot 1an tir 30 - 50%.

2.3.3.6. Thi nghiém 10: Anh hwong cua mdt dé khdc nhau lén ting trwong va ty 1¢
song cua ca trén bau giai doan 31 — 90 ngay tusi trong bé composite

- Hé théng thi nghiém, ca thi nghiém, cho dn va chiam soc: twong tu thi nghiém 9.

- Thirc an cho c4 an trong thi nghiém: thirc dn ché bién c6 ham lwong protein tét nhat
tur thi nghiém 9 (NT3).

- B6 tri thi nghiém: 4 nghiém thirc va 4 1an 1ap lai cho mét nghiém thie; mat do (NT1
1 con /lit, NT2 1,5 con /lit, NT3 2 con /lit va NT4 2,5 con /lit); thoi gian 60 ngay; bd
tri hoan toan ngau nhién.

2.3.3.7. Thi nghiém 11: Anh hwéng cua thite dn ché bién c¢é ham lhwong protein khac
nhau lén tang trrong Va ty 1¢ song cua cé trén bau giai dogn 31 — 90 ngay tudi trong
hé thong tuan hoan

- Hé théng thi nghiém: bé composite 0,5 m3 (nuéc 0,35 me) dit trong trai cd mai che;
suc khi 24 /24; gia thé 12 dng nhua PVC. Nudgc chay tuan hoan.

- C4 thi nghiém: dugc uong 1én 30 ngay tudi; chon ca khoe manh va cé kich ¢& tuong
d6i ddng nhat.

- Thue an cho ca an trong thi nghiém: thirc an ché bién c6 cac mac ham lugng 35%
protein, 40% protein, 45% protein va 50% protein; Lipid la 9%.

- B6 tri thi nghiém: 4 nghiém thirc va 4 1an lap lai cho mot nghiém thirc; mat do 1 con
/lit; thoi gian wong 60 ngay; bé tri hoan toan ngau nhién.

- Cho 4n va chidm soc: cho an theo nhu cau, cho dn ngay 2 1an (8h va 17h); sau khi cho
an mot gio thi hit thie an du thira ra va cp nudc lai nhu ban dau.

- Hé thdng nudc chay tuan hoan: nudc tir bé nubi ca chay ra bé ling (10 m3); nudc tur
bé lang trong chay qua tdi loc 1 um (loc chat can ba trudc) vao bé chira (10 m3); nude
tir bé chaa chay qua bé loc co hoc 1 m® gom: 16p da 4x6, 16p da 2x3, 16p soi, 16p cét
to, 16p than hoat tinh, 16p cat min, 16p bdng loc nudc; nudc tir bé loc co hoc chay qua
bé loc sinh hoc 1 m3 gom: 1/3 hat kalness dién tich bé mit, 5 g vi sinh xir 1y nuéc

(thanh phén: Bacillus, Lactobacillus, Streptomyces, Saccharomyces, Nitrobacter,
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Nitrosomonas, ...) trén mot ngay hd trg xir Iy nuéc, suc khi manh; nudc tir bé loc sinh
hoc dat chat lugng tét thdng qua bé nudc sir dung bom 18n cac bé nudi ca.
2.3.3.8. Thi nghiém 12: Anh huong cia mdt do khdc nhau lén ting truong va ty 16
song cua ca trén bau giai doan 31 — 90 trong hé théng tuan hoan
- Hé thdng thi nghiém, ca thi nghiém, cho an va cham soc: twong ty thi nghiém 11.
- Thirc an cho c4 an trong thi nghiém: thirc dn ché bién c6 ham lwong protein tét nhat
tur thi nghiém 11 (NT3).
- B4 tri thi nghiém: 4 nghiém thirc va 4 1an 1ap lai cho mot nghiém thiee; mat do (NT1
1 con/lit, NT2 1,5 con /lit, NT3 2 con /lit va NT4 2,5 con /lit); thoi gian wong 60 ngay;
bé tri hoan toan ngau nhién.
- Theo dBi cac chi tiéu tir thi nghiém 7 dén thi nghiém 12:

+ Céc yéu t6 méi truong: nhiét do, pH, DO, NHs/NH4*, NO2™ kiém tra luc 6h00
va 14h00; 3 ngay mat lan.

+ Chi tiéu ting truong: khdi lwong va chiéu dai cua cad. Mau ca duoc can va do
15 ngay /lan, mot lan iy ngau nhién 30 cé& thé cho mdi nghiém thic. Téc do ting
truong duoc xac dinh bang cach can khéi lwong va do chiéu dai tong. Po chiéu dai ca
bang giay ké 6ly hodc thudc ké, can khdi lugng ca bang can dién tar bon va hai sé lé.

+ Xac dinh hé sé bién thién.

+ Xac dinh hé s6 thirc dn (FCR): sau 60 ngdy wong (¢ giai doan 31 — 90 ngay
tuoi).

+ Xac dinh ty 1é séng: xac dinh sau 30 va 90 ngay wong.
2.4. Phwong phap xac dinh cac chi tiéu
2.4.1. Chi tiéu vé nudi vé thanh thuc cé trén bau
- Ty 18 thanh thuc (%) = C4 thanh thuc sinh duc (giai doan I11-1V) /tong s6 ca quan sat
- Hé s6 thanh thuc (Gonado-somatic index, GI): duoc xac dinh cho ting dot thu mau
va la mét trong nhitng chi sé phan 4nh mua vu sinh san cua c4, duogc tinh theo cong
thae caa Crim va Glebe (1990) [157] nhu sau:

Gl (%) = (G /Wo) x 100
Trong d6: G (g): khéi luong cua tuyén sinh duc ca

W (g): khéi luwong khi ¢ bo noi quan
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- Sre sinh san: 1a s6 lwong trirng chin cua mot ca cai trude khi sinh san.

+ Swc sinh san tuyét doi (Afe = absolute fecundity): 1a tong sé trirng cua mot cé
thé cai, duoc tinh dua theo cong thuc Bagenal (1967) [137]:

AFe (trang) = (n x G) /g

Trong d6: n: sé luong tring cia mau duoc ldy ra ¢é dém (mau trimg duoc lay dé

dém & 3 vi tri: dau, gitra va cudi cua budng tring)
G (g): khéi lwong budng tring
g (9): khéi lwong trirg trong mau duoc lay ra dé dém

+ Swrc sinh san twong doi (Rfe = relative fecundity): 1a s6 luong tring trén khoi

luong ca cai, dugc tinh theo cong thuc:
RFe (trang /kg cé céi) = AFe /W

- Puong kinh tring: duoc xac dinh bang thudc do trac vi thi kinh trén kinh hién vi,
trimg duoc lay dé do ¢ 3 vi tri dau, gitra va cudi cia budng trimg voi sé luong triing 1a
30 té bao triing (1 mau), sau do cho tat ca tring lay duoc vao dung dich Gilson lic déu
cho trang roi ra dé do.
2.4.2. Chi tiéu vé kich thich sinh sdn ca trén bau
- Chi tiéu méi trudng nudc (bé dé, ap trang va ao nudi v thanh thyc):

+ Nhiét do, pH: dung may Thermo cam tay dé do

+ DO: ding may Lovibond cam tay dé do

+ NHa/NH4*, NO2: x4c dinh bang test Sera (cong ty Puc tai Viét nam), tham
chiéu gia tri, két qua nho nhat 0,0 mg /lit

+ HS: x4c dinh bang test Envikit (Viét Nam), tham chiéu gia tri, két qua nho
nhat 0,0 mg /lit
- Chi tiéu sinh san:

+ Thoi gian hiéu tng (gid): dugc tinh tir khi tiém chat kich thich cho cé sinh san
dén khi ca dé tring hoac rung tring.

+ Ty 16 cé dé (%):

S6 luong céa dé
Ty 1€ ca de (%) = - : x 100
Tong so ca cho de
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+ Ty Ié trang thu tinh (%):

$6 trimg thu tinh
Ty ¢ tring thu tinh (%) =— x 100
SO tring quan sat

+ Ty Ié ca no (%):

) lwong ca bot
Ty lé canc (%) = : x 100
So trimg thu tinh

+ Stc sinh san thuc té (trang /kg):

S0 tring ca dé ra (tring)

Ste sinh san trong doi thue té (tning/kg) = -
Khoi lwong ca cai (kg)

+ Kich thugc tring (mm): do 30 tring dudi kinh hién vi ngay sau khi ca dé va
sau khi dé 2 gio xem tring cé truong nude khong.

+ Thoi gian phat trién cua phoi (gid): theo ddi thoi gian phan cat va phat trién
phéi duoc thuc hién dudi kinh hién vi & vat kinh 4 ngay sau khi trang thu tinh, nham
xac dinh thoi gian ng cua trang (thoi gian giira 2 1an quan sat tir 5 — 10 pht), dong
thoi tham khao mo ta cua tac gia Pham Qudoc Hung va Luu Thi Dung (2005) [44] vé
qua trinh phét trién phoi caa cac loai ca xuwong.

+ Ty Ié ca di hinh (%):

SO lrong ca di hinh
Ty 1é ca di hinh (%) = . x 100
SO lwong ca no (bot)

+ Kich ¢& miéng c& méi né (mm): do 30 ca méi nd dudi kinh hién vi. Kich c&
miéng ca dugc do dua theo cong thic cuaa Shirota (1970) [226]. Kich ¢ miéng cé va
chiéu dai ca dugc do trén kinh hién vi ¢ vat kinh 4X. Kich ¢& miéng ca duoc xac dinh
nhu sau:

MH =2 x AB

Trong d6: AB la chiéu dai ham trén (mm)

MH: d6 rong miéng ca (mm) khi miéng m¢g 90°
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2.4.3. Chi tiéu vé wong cd trén bau tir ca bét 1&n cé gidng
- Chi tiéu tang truong: xac dinh ting truong vé khéi luong va chiéu dai

+ Tang truong khdi luong dic trung (SGRw: Specific Growth Rate of Weight, %
Ingay)

Ln(W,) - Ln{W;)
SGRy (%e/ngay) = % 100
ty- t;

+ Tang truong khoi lugng theo ngay (DWG: Daily Weight Gain, g /ngay)

W, - W,
DWG (g/ngay) =
t;- 1
+ Tang truong chiéu dai dic trung (SGRy: Specific Growth Rate of Length, %
/ngay)

Ln(L;) - La(L,)
SGR; (%e/ngay) = x 100
ty - t;

+ Tang truong chiéu dai theo ngay (DLG: Daily Length Gain, mm hoic cm

/ngay)
L,-1,
DLG (cm/ngay) =
t;-1
- Hé s6 bién thién (Coefficient of Variation, CV):
+ Hé sd bién thién theo khdi luong (CVw, %)

Swy
CVy (%) = x 100
Xeow
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+ Hé s bién thién theo chiéu dai (CVL, %)

S
CV; (%) =———— x 100
XL

- Hé s6 chuyén hoa thirc dn (Feed Conversion Ration, FCR): khdng thu thtrc 4n thira

Téng luong thike an tiéu ton

FCR =
Tong khoi lrong (ca khi thu + ca chét) - Tong khoi lrong ca khi tha

- Ty 18 sdng (Survival rate - SR, %):

f Té-ng sd ca thu dwroe
Ty 1é song (%) = - : x 100
Tong s06 ca tha

Trong d6: Wi, W2: khdi lugng ca twong tng & thoi diém ty, to
L1, Lo: chiéu dai ca tuong tng & thoi diém ty, t
Sw, SL: do léch chuan vé khéi lugng va chiéu dai
Xiw, XwL: gid tri trung binh vé khéi lwgng va chiéu dai
t: 14 thoi gian tai thoi diém d6
2.5. Xir ly va phan tich sé ligu
Tat ca céac so liéu dugc thu thap, tinh todn gid tri trung binh bang chuong trinh
Excel 2013. Bdng thoi cac sé liéu duoc so sanh gia tri trung binh theo phwong phap
phan tich phuong sai mot yéu to (one way ANOVA), so sanh tim su khéc biét giita cac
gia tri trung binh sau phan tich phuong sai (post hoc test) giita c4c nghiém thirc bang
phép kiém dinh DUNCAN mitc ¥ nghia 95% (p<0,05) str dung phan mém SPSS 22.0.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Mt s6 dic diém sinh 1y sinh san c4 trén bau
3.1.1. Thay i ty 1¢ huyét cdu (hematocrit), sé lweng héng cdu va trung binh thé
tich hong cau (MCV) theo cdc giai dogn tuyén sinh duc cia cé trén bau
Két qua phan tich ty Ié huyét cau, sb luong hong cau, trung binh thé tich cé trén
bau dugc trinh bay ¢ Bang 3.1.
Bang 3.1: Ty 1é cua huyét cau, s luong cua hong cau va trung binh thé tich hong cau

& cac giai doan khac nhau cua tuyén sinh duc cé trén bau

Giai Ty 1 huyét cau S4 luong hong cau Trung binh thé tich

doan (%) (10°té bao /mmd) hong cau (umd)

tuyén Ca céi Ca duc Ca céi Ca duc Cacai Ca duc
sinhduc (60 mau) (40 mau) (60 mau) (40 mau) (60 mau) (40 mau)

-1l 37,769t0,21  25,29%+0,12  2,09°+0,02 2,40°+0,01  193,08+4,32  105,87°+0,89
i 35,48°+0,33  28,93"+0,22  2,829+0,03 3,36°t0,04 12597°+2,07  86,12°t1,45

IV-V  26,91°+0,27 33,14°+0,26  2,57°+0,02  3,71°¢0,03  106,92°+0,77  89,20°+0,68
VI  16,85%0,65 1,21°+0,05 139,32°+2,51

Céc gi tr; trong cling cgt c6 cha cai giong nhau thi khéc biér khdng c6 y nghia thong ké (p>0,05). So
liéu the hién gia tri trung binh + sai so chuan.

Phan tich mau cé trén bau két qua & Bang 3.1 cho thay, ty 18 caa huyét cau
(hematocrit, %) & ca trén bau céi trong khoang tir 16,85 — 37,76% va ca duc dao dong
trong khoang 25,29 — 33,14%, va gitta cac giai doan cua tuyén sinh duc cua ca cai
hodc cé duc, cac gia tri nay khéc biét co ¥ nghia thng ké (p<0,05). Chi tiéu ty 1¢ cua
huyét cau bi thay do6i bai tuyén sinh duc phét trién trén ca cé trén bau cai va duc. B
Thi Thanh Huong va Nguyén Vian Tu (2010) [22] cho rang ty 1¢ huyét cau thay doi
theo gidng lodi va phuong thirc séng cua ca, théng thuong ty 18 huyét cau chiém
khoang 27% thé tich mau. Ty & huyét cau & ca chép (Cyprinus carpio) cao nhat dat
36%, ca ham éch (Lophius piscatorius) thip nhat dat 16%, ca rd bién nudc ngot
(Pristolepis fasciata) cai dao dong tir 26,58 — 30,61% va ca rd bién duc tir 31,83 —
44,93% [104]. Ty Ié huyét cAu cua c4 trén bau trong duong vai ca chép va ca rd bién
nudc ngot, ¢6 1& vi ching cé cung madi truong song 1a nudc ngot. Ty 18 huyét cau ca
trén bau céi giam dan tir giai doan I-11 xudng giai doan VI, déu nay cho thay khi budng
trieng phat trién thi ty 16 huyét cau giam. Nguoc lai, ty 16 huyét cau ca trén bau duc
tang dan tir giai doan I-11 I&n giai doan IV-V. Ty I& huyét ciu & cac giai doan cua cé
trén bau céai khac biét (p<0,01) véi cac giai doan & ca trén bau duc; déu nay cho thiy

gidi tinh ¢6 anh hudong dén ty 1& huyét cau & ca trén bau.

46



S6 lwong trung binh hdng cau & ca trén bau cai (1,21 x 10° — 2,10 x 108 té bao
/mmd) thap hon sé lugng trung binh hong cau cé trén bau duc (2,40 x 10° — 3,71 x 10°
té bao /mmd) theo giai doan cua tuyén sinh duc phat trién va giita cac giai doan phat
trién cua tuyén sinh duc & ca cai hoic ca duc, cac gia tri ndy khac biét (p<0,05).
Suprancee va cs (1991) cho rang sb lwgng trung binh hdng cau cua cé bién dong theo
gidng loai, tudi, gisi tinh, ché d6 dinh dudng va vai yéu tb trong méi trudng sinh sdng
cua ching [45]. S6 luong héng cau cua ca trén bau cao hon & ca rd phi (Oreochromis
niloticus) (0,63 x 108 — 1,25 x 106 té bao /mm?3) [244] va c& rd bién nuéc ngot (1,43 X
108 — 2,84 x 108 t& bao /mmd) [104] c6 thé do ca trén bau 1a ca da tron c6 sb luong
hong cau cao hon ca c6 vay. Nhung cé trén bau thap hon ca d6i (Liza subviridis) (3,47
x 108 — 5,10 x 108 té bao /mm?3) [37] va ca nau (Scatophagus argus) (3,13 x 106 — 4,19
x 10° t& bao /mmd) [45], cd thé ca trén bau séng ¢ nudc ngot nén co sé lugng hong cau
thap hon c4 séng & nudc lg, man. S6 lugng hong cau thay do6i theo cuong do trao doi
chat, hoat dong va giai doan cua tuyén sinh duc phat trién & ca [22]. S6 lwong trung
binh hdng cau cé trén bau cai giam manh sau khi sinh san (tic ¢ giai doan VI) va ting
dan 1én tir giai doan I-II d&én khi tring thanh thuc va sinh san giai doan IV-V thi giam
xudng. Nguoc lai, ca trén bau duc thi s6 luong hong cau tang dan tir giai doan I-1I dén
giai doan 1V-V. Sb luong hong cau & cac giai doan cua cé trén bau cai khac biét
(p<0,01) Véi cac giai doan & ca trén bau duc; déu nay cho thay giéi tinh ciing anh
huong dén sb lugng hong cau ¢ cé trén bau.

Thé tich trung binh hong cau ca trén bau cai dao dong tir 106,92 — 193,13 um?3 va
khac biét (p<0,05) giita cac giai doan cua buong tring. Poi voi ca duc, thé tich trung
binh hdng cau trong khoang 86,12 — 105,87 um®, va khac biét (p<0,05) giita giai doan
111, IV-V véi giai doan I-11 caa budng tinh. Thé tich trung binh ciia hdng cau & cé trén
bau cai cao hon ca trén bau dyc theo timg giai doan cua tuyén sinh duc phat trién, va
khac biét c6 y nghia (p<0,01), déu nay cho thay giéi tinh khac nhau thi thé tich trung
binh hdng cau ciing khac nhau. Thé tich trung binh hong cau cé trén bau cai 1on hon ca
d6i (83,24 — 128,76 um?®) [37], ca nau (84,88 — 103,75 umd) [45] c6 thé do méi trudng
séng khac nhau, va ca rd bién nudc ngot (121,02 — 166,10 um®3) [104] 1a loai ca co vay
nén cd thé tich trung binh caa hong cau thap hon ca da tron 13 c4 trén bau. Thé tich

trung binh hong cau cé trén bau cai giam & giai doan I-11 xuong giai doan 1V-V, dén
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giai doan VI thi ting 1én tr& lai. Di véi ca trén bau dyc thi thé tich trung binh hdng
cau giam dan tir giai doan I-11 xuéng t6i giai doan IV-V. Nhu vy ca trén bau thanh
thuc sinh duc thi thé tich trung binh hong cau thap hon cé chwa thanh thuc sinh duc.
3.1.2. Bién déi ham lwong protein trong co va trong gan theo cdc giai doan tuyén
sinh duc phat trién cia ca trén bau

Két qua ham lugng protein ¢ trong co va gan cé trén bau cai va duc & cac giai
doan tuyén sinh duc phét trién dugc trinh bay & Bang 3.2.
Bang 3.2: Ham luong protein trong co va trong gan & cac giai doan tuyén sinh duc

phét trién khéac nhau cua ca trén bau

Protein trong co Protein trong gan
Tuyén sinh duc ¢ (mg protein /g mau tuoi) (mg protein /g mau tuoi)

cac giai doan Ca cai C4 duc Cacai Ca duc

(60 mau) (40 mau) (60 mau) (40 mau)
I-11 16,009+0,09 14,79°40,11 31,299+0,28 27,96°+0,06
Il 14,36°:0,21 13,05°+0,13 28,87°£0,15 23,94°+0,51
v-v 11,98°+0,14 11,35%+0,19 25,97°+0,11 19,16%+0,28

VI 10,013+0,13 23,70%+0,28

Céc gi tr; trong cling cgt c6 cha cai giong nhau thi khéc biér khdng c6 y nghia thong ké (p>0,05). So
liéu the hién gia tri trung binh + sai so chuan.

Ham lugng protein trong co €& trén bau céi ¢ cac giai doan cua budng trang phat
trién dao dong tir 10,01 — 16,00 mg protein /g miu twoi. Ham luwong protein ¢ trong co
C& trén bau cai khi buong tring & giai doan I-11 dat gia tri cao nhat va khi budng triang
& giai doan VI dat gia tri thip nhat. Ham luong protein trong co & cac giai doan khéc
nhau caa budng tring khéac biét co y nghia théng ké (p<0,05). Ham lugng protein ¢
trong co ¢4 trén bau cai qua cac giai doan phat trién cua budng triing thap hon so véi
ca ddi (93,2 — 104,4 mg protein /g mau twoi) [37], c& nau (54,8 — 84,1 mg protein /g
mau tuoi) [45] va ca rd bién nudc ngot (23,2 — 41,2 mg protein /g mau tuoi) [104].

Ham lugng protein trong co cua cé trén bau duc & cac giai doan phat trién budng
tinh dao dong tir 11,35 — 14,79 mg protein /g mau twoi ¢6 Xu huéng thap hon céa cai
theo giai doan phat trién va khac biét c6 ¥ nghia théng ké (p<0,05) giita c4c giai doan
cta budng tinh. Két qua ham luong protein trong co ¢4 trén bau duc cao hon ca doi
[37], nhung thdp hon ¢4 rd bién nude ngot (22,4 — 32,5 mg protein /g mau twoi) [104].

Ham luong protein trong gan cé trén bau cai & cac giai doan cua budng tring dao
dong tir 23,70 — 31,29 mg protein /g mau tuoi, c6 sy bién dong twong ty ham lugng

protein trong co ctia qué trinh phét trién budng trimg, khi budng trang ¢ giai doan I-11
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dat gi4 tri cao nhat va khi budng trang & giai doan VI dat gid trj thip nhat. Ham lwong
protein trong gan ¢ cac giai doan budng tring la khac biét co y nghia thong ké
(p<0,05). Ham luwong protein & trong gan cua ca trén bau cai thip hon so véi ca dbi
(298,1 — 337,8 mg protein /g mau twoi) [37], ca nau (96,6 — 123,0 mg protein /g mau
tuoi) [45] va ca rd bién nude ngot (43,1 — 63,5 mg protein /g mau tuoi) [104].

Ham luong protein ¢ trong gan ca trén bau duc nam trong khoang tir 19,16 —
27,96 mg protein /g mau tuoi, c6 xu huéng giam dan theo sy thanh thuc cua budng
tinh, thap hon cé cai va ham luong protein trong gan ca duc khac biét c6 ¥ nghia thdng
ké (p<0,05) giita cac giai doan ctia budng tinh phét trién. Ham luong protein & trong
gan cé trén bau duc thap hon so véi ca doi [37] va cé rd bién nudc ngot (39,3 — 53,2
mg protein /g mau tuoi) [104].

Sy bién dong ham lugng protein ¢ trong co va trong gan cua Ca trén bau co su
khac biét so véi ca d6i, ca nau va ca rd bién nudc ngot co thé do su khac vé ddi tuong
nghién cttu va moi treong séng nhu ca dbi va ca nau séng nuéc lo, man; céa rd bién
nudc ngot 1a ca c6 vay; con ca trén bau 1a ca da tron song & nuéc ngot. Ham luong
protein & trong co va trong gan ca trén bau anh hudong boi tuyén sinh duc phat trién.
Protein va chat béo déng vai trd quan trong trong sy phat trién tuyén sinh duc, trong do6
gan 1a co quan du trit nang luong chinh dé phuc vu cho tuyén sinh duc phét trién
[181]. Khi ning luong an vao ma khong du dé phat trién tuyén sinh duc, co thé cé co
thé lay cac nguon nang luong duoc dy trit trong co va gan [175].

O cé trén bau, giai doan dau cua qua trinh phét duc, ca danh ning lwong va dinh
dudng cho sinh trudng va du trir nén ham lugng protein ¢ trong co va trong gan tang,
& giai doan I-11 dat cao nhat. Khi c4 thanh thuc, tc thoi Ky tich lily nodn hoang, ngoai
protein trong thirc n, c4 con huy dong protein trong co va trong gan dan téi ham
luong protein trong hai co quan nay giam xuéng, thoi diém nay ca ciing giam an.
Protein dugc huy dong tir co dé san xuit cc acid amin, sau d6 dugc dung dé oxy hoa
tao ning luong hoic tién chat cho tong hop nodn hoang [154]. Nhu vy, protein trong
co va trong gan ctia Ca trén bau c6 tham gia vao qué trinh phat trién tuyén sinh duc cua
ca trén bau. Hay ndi cach khéc, su thanh thuc & cé trén bau chiu sy anh huéng boi

ngudn protein tir trong co va trong gan.
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3.1.3. Bién déi ham Iwong phosphate protein huyét twong (vitellogenin) ciia buéng
trigng Ca trén bau qua cdc giai dogn phat trién

Két qua ham luong vitellogenin ¢ cac giai doan budng tring ca trén bau dwoc
trinh bay ¢ Bang 3.3.

Bang 3.3: Ham luong vitellogenin & cac giai doan budng trimg ca trén bau (60 mau)

Giai doan buong tring Ham lugng vitellogenin (ug ALP /ml huyét tuong)
I-11 62,12°+ 0,44
i 101,59° + 1,02
IvV-v 121,17 2,70
VI 60,78* + 1,07

Céc gid trj trong cling cét c6 cha cai giong nhau thi khac biét khdng c6 y nghia thong ké (p>0,05). So
liéu the hién gia tri trung binh + sai so chuan.

Ham luong vitellogenin, xac dinh gian tiép bang cach thong qua ham lugng ALP
cua Cé trén bau cai ting dan tir giai doan I-II dén giai doan IV-V cua budng tring.
Ham luong vitellogenin c6 gia tri thap nhat khi budng trang cua ca ¢ giai doan VI va
khi ¢ giai doan V-V thi dat gia tri cao nhat. Ham lugng vitellogenin c4 trén bau dao
dong tir 60,78 — 121,17 pg ALP /ml huyét twong va khac biét c6 y nghia thong ké
(p<0,05) giita cac giai doan cua budng tring. Ham lugng vitellogenin cua ca trén bau
tang manh tir giai doan III, day 1a giai doan nodn bao tich lity nhanh chat dinh dudng
va 1on Ién vé kich thuéc hay con goi 12 qua trinh tao nodn hoang gilp cho budng tring
gia ting nhanh chong vé kich thudc va ciing nhu khdi luong.

Két qua nghién ctu sy bién d6i ham lwong vitellogenin cua budng tring theo cac
giai doan phat trién & ca trén bau cao hon ca ddi (1,74 — 3,14 ug ALP /ml huyét tuong)
[37], c& nau (1,26 — 3,12 pg ALP /ml huyét tuong) [45], c& ngét Plotosus canius (4,35
— 8,53 ug ALP /ml huyét twong) [53]. Tuy nhién thap hon c4 ré bién nuéc ngot (74,01
— 148,42 pg ALP /ml huyét twong) [104]; & cac dbi tugng nay ham lugng vitellogenin
thip & giai doan |, Il va ¢ giai doan IV dat gia tri cao nhat. Ham luong vitellogenin cua
C& trén bau cao hon so véi ca d6i, ca ndu, va ca ngat c6 thé do moéi trudng sinh sdng
nhung thap hon ca ré bién nuéc ngot 12 lodi ca c6 vay. Mat khac, ham luong
vitellogenin cua ca trén bau cao hon so véi ca di, c& nau, ca ngat va thap hon ca ro
bién nudc ngot c6 thé do hé sb thanh thuc ¢ loai ca. Hé sé thanh thuc cua cé trén bau
cao hon so v6i ca ddi, ca nau, ca ngat nhung thap hon cé rd bién nudc ngot. Wilder va
Huong [240], cho rang ham luong vitellogenin c6 lién quan dén hé sé thanh thuc, hé

s6 thanh thuc cao thi ham luong vitellogenin s& cao. Nhan dinh cua Wilder va Huong
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phu hop véi nghién ciru nay, cé trén bau c6 hé sb thanh thuc cao hon c4 d6i, ca nau, ca

ngat va thap hon ca ro bién nudc ngot.

E&A c.k , o s LN 2
Ghicht: A, B, C, DVaE lan heot 1a buong trieng cdc giai dogn 1, 11, 111, IV va VI; (phy luc 7)
A1, Bi, C1, D1 VA Eq ldn leot 12 md hoc buéng tritng cdc giai doan 1, 11, 111, IV va VI

Hinh 3.1: Budng tring cia ca trén bau & cac giai doan (4X)

Ghicht: A, B, CvaD lan luot 1a buong tinh cdc giai dogn |, 11, 1 va IV; (phu luc 7)
A1, By, C1va Dy lan lirot 18 md hoc buong tink cdc giai dogn |, 11, 111 va IV
Hinh 3.2: Cic giai doan ciia budng tinh & ca trén bau (4X)

T6m lai, ca trén bau cai co ty 1¢ huyét cau, ham luong protein trong co va trong
gan thap nhat & giai doan VI va cao nhit ¢ giai doan I-11; s luong hong cau thap nhat
& giai doan VI va cao nhat & giai doan Il1; thé tich trung binh hong cau thap nhat & giai
doan IV-V va cao nhit & giai doan I-11; ham luong vitellogenin thip nhét & giai doan
VI va cao nhit & giai doan IV-V. Ca trén bau duc co ty Ié huyét cau, sé lugng hong
cau thap nhat ¢ giai doan I-11 va cao nhét ¢ giai doan IV-V; thé tich trung binh hng
cau thap nhat ¢ giai doan IlI-1V-V va cao nhat ¢ giai doan I-1l; ham luong protein

trong co va trong gan thap nhat & giai doan IV-V va cao nhit ¢ giai doan I-I1.
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3.2. Nubi vé ca trén bau thanh thuc bang thire in ¢6 ham lwong protein khac
nhau trong diéu kién nudi nhét
3.2.1. M4t s6 yéu té méi trwong trong ao nudi vé thanh thuc ca trén bau

Trong ao nudi vd ¢ nhiéu yéu té méi truong nudc anh hudng dén su thanh thuc
sinh duc cua ca. Chu yéu cac yéu té nhu nhiét 6, pH, DO, NHa/NHs*, NO2 va H,S ¢6
anh hudng gian tiép va truc tiép dén su thanh thuc cua ca. Trong sudt thoi gian nudi vo
Ccac yéu té moi truong nudc ¢ trén ludn nam trong khoang thich hop cho cé trén bau
phét trién va thanh thuc sinh duc.

Bang 3.4: Cac yéu t6 mdi truong trong ao nudi vo ca trén bau (n=10 /thang)

Thang Nhiét do (°C) pH DO (mgl/l) NHa/NH4* NOz (mgl/l) H.S (mg/l)
(mg/l)
01 285+ 1,6 80-85 45+0.3 0,03-0,08 - -
02 28,6+18 8,0-82 46+0.3 0,03 - -
03 284+17 8,0-85 45+0.3 0,03 - -
04 285+ 1,6 80-85 4602 0,03-0,08 - -
05 26,9+0,9 75-85 43+0.2 0,009 - 0,08 - -
06 27,1+1,6 8,0-85 44+0.2 0,03-0,08 - -
07 278+1,3 75-80 44+0.2 0,009 - 0,03 - -
08 27,1+0,9 75-80 45+0.2 0,009 - 0,03 - -
09 28,6+1.2 8,0-85 44+0.2 0,03 - -
10 274+ 1,4 75-80 43+0.2 0,009 - 0,03 - -
11 29,0+15 75-85 46+0,3 0,009 - 0,03 - -
12 289+17 80-85 45+0,.3 0,03 +0,08 - -

* Ghi cha: “-*“ la khdng phat hi¢n

Nhiét d trung binh trong ao nudi v céa trén bau dao dong tir 26,9 — 29,0 °C.
Boyd (1990), Truong Qudc Phi & cs (2006) cho riang nhiét do cho da sb céc loai ca
nhiét déi nam trong khoang 25 — 32 °C 1a thich hop, tir 6 cho thay nhiét d6 nudc cua
ao trong thoi gian nudi vo nam trong khoang thich hop cho su phét trién va thanh thuc
sinh duyc cua ca trén bau [122, 144].

pH 12 yéu t6 méi trudng, c6 anh hudng gian tiép va truc tiép dén doi séng cua ca.
Trong ao nudi vd, pH dao dong tir 7,5 — 8,5. Boyd (1998) cho rang pH nudc thich hop
cho sy phat trién cua ca nam trong khoang 6,5 — 9,0 véi nhan dinh nay thi pH trong ao
nudi v& ¢ nghién ciu nay 1a pha hop cho su phat trién va thanh thuc sinh duc cua cé4
trén bau [145].

Oxy hoa tan (DO) la yéu té rat quan trong trong doi sdng cua céa ndi riéng va thuy

sinh vat n6i chung. Trong suét thoi gian nudi vd, DO trung binh dao dong tir 4,3 — 4,6
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mg /l. Pham Minh Thanh va Nguyén Vin Kiém (2009) cho rang oxy hoa tan trong ao
nudi vd 16n hon 4 mg /1 12 tot cho ca sinh trudng va thanh thuc sinh duc [92].

Trong thoi gian nudi vo, NHs dao dong tir 0,009 — 0,08 mg /I. Theo Boyd (1990)
ham luong NHs phai nhé hon 0,1 mg /1, nhu vay gia tri NHs trong nghién ctru nay la
phl hop cho ¢4 trén bau phét trién va thanh thuc sinh duc [144].

Truong Qudc Phi (2003) [121], ham lwgng NO2 thich hop trong ao nudi thay
san phai nho hon 0,5 mg /I, con ham lugng H.S cho phép trong ao nubi cac loai thuy
sinh vat phai nho hon 0,01 mg /I [144]. Két qua tir nghién cttu nay cho thay cac ham
luong NO2™ va H,S 1a khdng duoc phat hién (co6 thé bang 0 mg /1), nghia I thuan loi
cho ca trén bau phéat trién va thanh thuc.

TOm lai, cac yéu té méi trudng nudc trong ao nudi vo caa nghién ciu nay bién
dong khong Ion va nam trong gidi han thich hop cho sy phét trién va thanh thuc sinh
duc cua cé trén bau.

3.2.2. Ty |é thanh thuc sinh duc cia ca trén bau khi nuéi

Ca trén bau duoc nudi v 12 thang, cé ty I¢ thanh thuc qua cac thang duoc trinh

bay ¢ Hinh 3.3 va Hinh 3.4
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Hinh 3.3: Ty 18 thanh thuc ciaa cé& cai nudi vé trong giai (n=9 /thang)
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Hinh 3.4: Ty 1é thanh thuc ciaa ca duc nudi vé trong giai (n=9 /thang)

Két qua nudi v thanh thuc cé trén bau trong 12 thang, ty 1é cia ca cai va ca duc
thanh thuc & 4 nghiém thtrc déu ting dan tir thang 01 va dat dinh cao nhat ¢ thang 08
sau d6 giam dan xuéng dén thang 12. Véi két qua cia thi nghiém nay thi ca trén bau
thanh thuc quanh nam, dat cao nhét & thang 08 1 77,8% (ca cai) va 66,7% (ca duc). O
nghiém thtc sir dung thirc 4n ca tap cho cé trén bau an ludn c6 ty 1é thanh thuc cao hon
so véi nghiém thirc cho cé trén bau an bang thirc an vién cong nghiép. Véan dé nay c6
thé do ca trén bau duoc danh bat tir tu nhién vé nudi vd nén c4 con hoang da, quen
thudc vai viéc an thirc an ca tuoi tu nhién so vai thic an cong nghiép, mat khac thac
an tuoi sébng c6 ham lwong protein va acid amin cao dé& tiéu héa. Tuy nhién, cé trén
bau ciing nhanh chong thich tng véi thic an vién cong nghiép, dac biét thirc an vién
40% protein da cho két qua thanh thuc gan vai thirc an ca tap. Két qua thi nghiém trén
cho thiy ca trén bau cd kha niang thanh thuc tdt trong diéu dién nudi nhét bang thirc dn
c& tap hoac thirc an vién cong nghiép. Ché do dinh dudng lubn anh hudng 16n dén sy
thanh thuc cua cé, nhitng noi c6 du diéu kién dinh dudng c& nudi s& thanh thuc sinh
duc sém hon véi ty 18 thanh thyc ciing cao hon chd thiéu dinh dudng [83]. Ty Ié thanh
thuc cua ca trén bau céi trong nudi vé twong dwong ca trén bau ty nhién (76,7%) [127]
nhung cao hon ca leo (Ca cai dat 70%) [11] va thap hon cé tra (dat tr 80 — 100%)
[103], c6 thé do ca tra duoc thuan dudng nén quen véi moi truong nhan tao din dén
thanh thuc cao trong diéu kién nudi nhot. Mt khac, ty 1é cé trén bau thanh thuc sinh

duc tang nhanh tir thang 5 va dat dinh cao vao thang 8 1a su két hop cua qué trinh cung
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cap day du chat dinh dudng tir thirc an két hop véi diéu kién sinh thai thich hop. Thoi
gian thang 5 12 ddu mia mua & PBSCL, ldc ndy nhiét d6 nudc giam xudng, chuyén tir
trang thai nong & cudi mua kho sang trang thai méat & dau mua mua. DAy ciing 1a mot
trong nhitng tin hiéu sinh thai thuan lgi dé cho nhiéu loai ca & PBSCL sinh san [92].
3.2.3. Hé s6 thanh thuc cia cé trén bau nudi vé

Két qua nghién ciru anh huéng cua thirc dn nudi vo ca trén bau trong diéu kién
nudi nhét dén hé sé thanh thuc sinh duc duoc thé hién trong Bang 3.5 cho thay, hé sé
thanh thuc ting dan tir thang 01 dén thang 8 va giam xubng dén thang 12. Ca dat hé sb
thanh thuc cao nhat vao thang 7 va thang 8 va khac biét (p<0,05) giita nghiém thirc
NT1 (ca tap) véi nghiém thiac NT2 (30% protein) va NT3 (35% protein). Ca trén bau
cho an thirc dn ca tap va thic dn vién c6 ham lugng protein cao cho hé sé thanh thuc
cao hon. Trong d6, cé tap 1a thirc 4n wa thich cua loai, 6 nhiéu gia tri dinh dudng cao,
giau vitamin, khoang va acid amin, dé tiéu héa hon so véi thirc in cong nghiép, dan
dén hé s thanh thuc cao hon. Dinh dudng, dic biét 13 ham lugng protein trong thirc an
dong vai tro rat quan trong trong su thanh thuc sinh duc va sinh san cia ca [198]. Khi
ting muc d6 protein trong thirc an cua hau hét cac loai ca nudc ngot thi kich thudc va
khdi lugng ciia budng tring cling tang dan 1&n [224]. Hé sé thanh thuc cua cé trén bau
trong nghién ciu ndy ¢ thang 8 cao nhat (13,88% ca cai va 1,43% ca duc) cao hon
ngoai ty nhién (9,44% cé cai) [127]; ¢ thé duoc cung cap thic an day du, ham luong
protein cao va 6n dinh nén c6 hé sb thanh thuc cao; va ciing cao hon ca két (3,8% cé
cai va 0,98% ca duc) [86]. Ca trén bau c6 hé sb thanh thuc cua ca cai thudng cao hon
ca duc, diéu nay co thé do khéi lwong budng triing 16n hon nhiéu so véi khéi lugng

budng tinh trong cung giai doan phét trién va dic tinh di truyén cua loai.
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Bang 3.5: Bién dong hé s6 thanh thuc cé trén bau qua cac thang nudi v

Thaoi gian

Hé s6 thanh thuc (GI, %)

(théng) Nghicm thirc Cé duc (n=9/thang) __ Ca cai (n=9 /thang)
NT1 (ca tap) 0,26% £ 0,04 1,33*+0,18
01 NT2 (30% protein) 0,212+ 0,02 1,112+ 0,01
NT3 (35% protein) 0,232+ 0,04 1,16* + 0,06
NT4 (40% protein) 0,23% 0,00 1,30* + 0,37
NT1 (ca tap) 0,39° + 0,01 1,412+ 0,53
02 NT2 (30% protein) 0,222+ 0,04 1,27 + 0,36
NT3 (35% protein) 0,23*+ 0,03 1,29* £ 0,40
NT4 (40% protein) 0,30+ 0,04 0,96%+ 0,49
NT1 (ca tap) 0,60%+ 0,07 2,232+ 1,07
03 NT2 (30% protein) 0,432+ 0,04 1,812+ 0,50
NT3 (35% protein) 0,49 +0,03 1,882+ 0,44
NT4 (40% protein) 0,55 + 0,07 2,042+ 0,25
NT1 (ca tap) 0,70° + 0,00 6,16+ 0,63
04 NT2 (30% protein) 0,53*+ 0,07 5,46+ 0,16
NT3 (35% protein) 0,55 + 0,02 5,522+ 0,15
NT4 (40% protein) 0,64+ 0,06 5,68°+0,12
NT1 (ca tap) 0,90°+ 0,05 6,522+ 0,16
05 NT2 (30% protein) 0,72® + 0,03 6,00+ 0,36
NT3 (35% protein) 0,68°+ 0,08 6,15+ 0,26
NT4 (40% protein) 0,85 + 0,03 6,10°+ 0,04
NT1 (ca tap) 1,03+ 0,07 7,43*+£0,29
06 NT2 (30% protein) 0,832+ 0,03 6,63*+ 0,07
NT3 (35% protein) 0,842+ 0,03 6,56%+ 0,36
NT4 (40% protein) 0,97 + 0,04 7,08%+ 0,49
NT1 (ca tap) 1,18+ 0,06 9,02° + 0,20
07 NT2 (30% protein) 0,89 £ 0,02 8,16°+ 0,18
NT3 (35% protein) 0,96% + 0,08 8,14%+ 0,27
NT4 (40% protein) 1,06% + 0,09 8,55 + 0,26
NT1 (ca tap) 1,43*+ 0,08 13,88° + 0,78
08 NT2 (30% protein) 1,192+ 0,02 10,86+ 0,64
NT3 (35% protein) 1,212+ 0,04 10,022+ 0,11
NT4 (40% protein) 1,322+ 0,13 11,512 +1,10
NT1 (ca tap) 0,82 + 0,06 6,112+ 0,49
09 NT2 (30% protein) 0,55+ 0,01 5,10°+ 0,32
NT3 (35% protein) 0,55+ 0,00 5,132+ 0,29
NT4 (40% protein) 0,72° + 0,06 5,93+ 0,39
NT1 (ca tap) 0,65° + 0,03 5,342+ 0,75
10 NT2 (30% protein) 0,51*+ 0,03 4,232+ 0,22
NT3 (35% protein) 0,512+ 0,04 4,328+ 0,24
NT4 (40% protein) 0,58* + 0,03 5,552+ 0,70
NT1 (ca tap) 0,52°+ 0,04 3,394+ 0,07
1 NT2 (30% protein) 0,40°+ 0,07 2,54+ 0,05
NT3 (35% protein) 0,432+£0,01 2,72+ 0,66
NT4 (40% protein) 0,50+ 0,10 3,06+ 0,61
NT1 (ca tap) 0,322+ 0,08 2,622+ 0,52
12 NT2 (30% protein) 0,20* 0,04 1,292+ 0,14
NT3 (35% protein) 0,228+ 0,04 1,572+ 0,61
NT4 (40% protein) 0,312+ 0,08 2,563+ 0,36

Céc gia trj trong cling cgt c6 cha cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05) o
moi thang. So liéu thé hién gia tri trung binh + sai so chuan.
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3.2.4. Sirc sinh sdn cé trén bdu trong nudi vé

Dinh dudng va méi truong song 1a hai yéu té anh huong rat 16n dén sic sinh san
cuia cé trong nudi vo. Ngoai ra suc sinh san ca con phu thudc vao dac tinh riéng, kich
thude co thé cua ting loai. Nhitng loai c& c6 kich thude tring nho, khong co tap tinh
phai bao vé con thuong co6 stc sinh san cao hon nhitrng loai ca co kich thudc trang 16n,
phai bao vé tring va au tring. Sirc sinh san cua cé trén bau nudi vo trong giai dit trong
ao khi cho an ca tap va thirc an vién céng nghiép c6 ham lugng protein khac nhau
duoc trinh bay ¢ Bang 3.6

Bang 3.6: Strc sinh san caa ca trén bau nudi vo trong giai dit trong ao

Strc sinh san (n=9 /nghiém thic)

Nghiém thirc Strc sinh san tuyét doi Stic sinh san tuong ddi
(triing /cé céi) (trirng /Kg cé cai)
NT1 (ca tap) 9.586°+ 1.371 238.736%+ 27.001
NT2 (30% protein) 5.5718 + 572 167.149% + 16.919
NT3 (35% protein) 6.151% + 846 183.3962 + 17.839
NT4 (40% protein) 7.205% + 1.154 200.566% + 24.523

Céc gid trj trong cling cot c6 cha cai giong nhau thi khac biét khdng c6 y nghia thong ké (p>0,05). So
liéu the hién gia tri trung binh + sai so chuan.

Két qua thi nghiém & Bang 3.6 cho thay, suc sinh san tuyét déi cua ca trén bau
(khdi Tugng cé céi tir 40 dén 70 g /con) trong nudi v c6 su khac biét (p<0,05) gitra
nghiém thirc NT1 (ca tap) la 9.586 tring /cé céi vai nghiém thirc NT2 (30% protein)
5.571 trimg /c4 cai nhung stc sinh san twong ddi cua cé4 trong cac nghiém thic dao
dong tir 167.149 — 238.736 tring /kg ca cai va khong khac biét (p>0,05). C4 trén bau
dugc nudi vo bang thirc an ca tap ¢ sic sinh san cao hon ca trén bau tu nhién (8.930
tring /ca cai va 228.600 trang /kg ca cai) [127] va ciling cao hon c4 két (110.000 tring
/kg cé cai) [86].

3.2.5. Pwong kinh trizng ca trén bau trong nudi vé

Xac dinh duong kinh tring cua ca trén bau dé lam co s¢ cho viéc chon ca me
tham gia sinh san. Két qua quan sat 72 mau trimg trong d6 c6 36 mau trang & giai
doan 11 va 36 mau tring & giai doan 1V cho thay triing cé trén bau c6 hinh cau, trong
d6i tron déu, qua do cac té bao tring trén kinh hién vi c6 gan tric vi thi kinh cho thiy
té bao trang ¢ giai doan III ¢o kich thudc trung binh 1a 1,05 + 0,10 mm (dao dong tir
0,73 — 1,25 mm) va giai doan 1V la 1,34 £ 0,06 mm (dao dong tr 1,05 — 1,43 mm).
Puong kinh tring ca trén bau trong nudi vé ¢6 xu hudng I6n hon ngoai ty nhién & giai

doan III (1,04 = 0,10 mm) va giai doan IV (1,32 £ 0,12 mm) [127] va I6n hon tring
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cua ca két & giai doan III (0,4 mm) va giai doan IV (0,6 — 0,8 mm) [86]. Tur két qua
nay, chon ca trén bau céi cho sinh san khi c6 duong kinh té bao trang > 1,3 mm c6 thé
tiém chat kich thich cho ca sinh san.

Ca trén bau 1a loai ca an tap thién vé dong vat. “Thanh phan thic dn duoc tim
thiy trong da day ca trén bau gébm cé con, gidp xac, nhuyén thé, giun va con tring”
[127]. Két qua phan tich ham lugng protein trong nudi vd ca trén bau tir 30% dén 40%,
cho thiy ham lugng protein trong thirc an dap tng nhu cau cua loai ca an dong vat. C4
bd me trong thai ky nudi vé thanh thuc can c6 nhu cau protein tir 30% dén 40% dé ca
sinh tinh hay nodn bao tét hon [40]. Thirc 4n ngoai viéc cung cap vat chat dinh dudng
cho sinh trudng, ning lugng cho trao doi chat ma con 1a nguyén liéu cho san pham
sinh duc [178]. Viéc cung cap thirc an c6 ham lugng dinh dudng day di va phu hop
véi tinh dn cua loai trong thoi gian nudi vo thanh thuc, sé gilp ca thanh thyc sinh duc
Vva con tao ra cac san pham sinh duc tét [74, 92].

T6m lai, ca trén bau thanh thuc quanh niam, dat cao nhét & thang 08 1a 77,8% véi
C& Cai va 66,7% V&i ca duc. Hé s6 thanh thuc ting dan tir thang 01 dén thang 8
(13,88% cé cai va 1,43% ca duc) roi giam xudng dén thang 12. Sic sinh san tuong doi
ctia c& dao dong tir 167.149 — 238.736 trirng /kg cé cai. C4 trén bau nudi v thanh thuc
dugc trong ao va st dung dugc thie an l1a ca tap hoac thic an vién cong nghiép (30—
40% protein) dé thanh thuc nhung tét nhat 1a c& tap va 40% protein.

3.3. Kich thich sinh san c& trén bau thanh thuc tir tw nhién
3.3.1. C4c yéu té méi trwong nuwéc trong bé ca sinh sdn

DPa sb cac loai ca nubi c6 nhiét do thich hop 1a 20 — 30 °C, pH tr 6 — 9,

NH3/NH4*< 0,1 mg /L, NO2 < 0,1 mg /L va DO trong nudc tir 3 —5 mg /L [56].

Bang 3.7: Moéi trudong nudc trong bé ca dé va binh 4p tring

o NHa/NH,* ]
0
Nhi¢t d6 (°C) pH DO (mg/L) (mg/L) NO2 (mg/L)
2 .o 26279 54-57
Becade  sgeq+047 (O 5,54 + 0,07 ) )
Binh ap 26,5 26,7 25_76 54-55 ] ]
trang 26,53 + 0,05 ~o D 5,43 + 0,05

Dong trén thé hi¢n gia tri nhé nhat va lén nhat do dwoc. Dong duwéi thé hién gia tri trung binh + dé
Iéch chuan. “-“1a khéng phét hi¢n
Két qua Bang 3.7 cho thay, diéu kién moi truong be cd dé, binh ap trng gom

nhiét d6 26 — 27,9 °C; pH = 7,5 - 7,7, DO = 54 — 5,7 mg /L; NH3s/NH4* va NO>
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khong phat hién. Nhitng yéu t6 méi trudng trong thi nghiém nay déu thich hop cho ca

trén bau sinh san va phat trién phoi khi ap trimg.

3.3.2. Kich thich c& trén bdu sinh san bang LHRH-a ¢ cac liéu lwong khac nhau
Khéi lwgng ca cai 50 — 105 g /con (trung binh 78,8 g /con). Khéi lugng ca duc 30

— 60 g /con (trung binh 41,9 g /con). Khi s dung LHRH-a + DOM & ba muc liéu

lwong 100, 150 va 200 pg /kg ca, ty 16 ca dé 1a 100%, két qua cu thé ¢ Bang 3.8

Bang 3.8: Két qua céc chi tiéu sinh san ca trén bau tu nhién khi dung LHRH-a + DOM

. Ty lé
Phuong  Liéu C4 cdi Thoi ca  SSSthuc
. acai ., X forr
phap thu luong (con) giancd rung té (trang
tinh (1g) dé (h) trang 19)

Ty 1é
trang  Tyléca
thutinh  no (%)

Tyle Ty léca
song cua di hinh
ca bot (%) (%)

0,
(%) )

8,7°+ 114,08 + 84,5 + 87,62 + 83,1° + 10,32 +

100 4 0,2 100 12,7 5,7 1,3 29 0,7
Thu tinh 8,0 + 132,52 + 81,4% + 84,22 + 79,5% + 12,0° +

tu nhién 150 4 0,3 100 24,1 6,5 3,2 2,7 0,4
7,54+ 159,08 + 70,8% + 81,22 + 73,28 + 13,1 +

200 4 0,3 100 5,4 2,1 1,7 1,2 0,3
8,54+ 247,32 + 47,68 + 50,4° + 84,10 + 10,28 +

Gieo 100 4 0,3 100 6,3 1,5 2,4 2,2 0,7
tinh 150 4 8,08 + 100 27430+ 4522+ 47.6® + 80,0 + 11,9°+

nhan tao 0,3 8,5 1,7 1,2 1,8 0,3
00 4 7,58+ 100 291,3°+ 44,92+ 435+ 765%+ 13,2° +

0,3 15,6 1,2 15 0,4 0,3

Céc gia trj trong cuing cét co chir cai giong nhau thi khac biér khong c6 ¥ nghia thong ké (p>0,05)
theo phirong phdp thy tinh. So liéu thé hién gia tri trung binh * sai sé chudan.

Két qua trong Bang 3.8 cho thay, thai gian hiéu wng nam trong khoang 7,5 — 8,7
gio, ¢ liéu luong cao thi thai gian hiéu ang nhanh hon va khéc biét (p<0,05) giira liéu
lwong 100 pg vai lidu lugng 200 pg & phuong phép thy tinh ty nhién. Thoi gian hiéu
ing phu thudc rat nhiéu vao lidu lwong chat kich thich sir dung, phuong thirc sir dung
cling nhu giai doan thanh thuc cua nodn sao trude khi sir dung chat kich thich [20].
Thoi gian hiéu tng nay dai hon so véi két qua nghién cau caa Sridhar va cs (1998)
[228] trén c4 trén bau bang chat kich thich 1a Ovaprim véi liéu 0,5 ml /kg cé céi, sau 5
— 6 gi0 thi ca dé. Su khac biét nay c6 thé 1a do lidu lwong chat kich thich sir dung khac
nhau, ngoai ra diéu kién dia Iy ciing co6 thé 1a nguyén nhan dan dén su khéac nhau nay.
Mt khéc cé trén bau ¢ An Do duoc thuan dudng 14u ndm hon ca trén bau trong nghién
ctu nay thanh thuc ngoai tu nhién va nhiét @6 cho ca de.

Stic sinh san thyc té dao dong tir 114,0 + 12,7 dén 291,3 + 15,6 trang /g ca céi, &

lidu lugng cao thi trang rung nhiéu hon lidu luong thap. G phuong phép thu tinh ty
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nhién, khéng khac biét (p>0,05) giira ba liéu lugng nhung & phuong phap gieo tinh
nhan tao thi c6 khéac biét (p<0,05) gitra liéu lwgng 100 pg véi lidu lwgng 200 pg. O
phuong phap thu tinh tu nhién stc sinh san cua cé cai ciing phu thudc rat 16n vao céa
duc vi khi ca cai rung trimg ma ca duc khéng quan dé cho cé céi sinh san thi stc sinh
san ciing thap. Nguoc lai & phwong phap gieo tinh nhan tao, khi c& cai rung trang thi
tién hanh vudt trang nén vuét hét duoc tring rung ra ngoai, vi vy stc sinh san 16n
hon thu tinh tu nhién.

Ty 1€ tring thu tinh tuy nhién dao dong tir 70,8 — 84,5%, khong cO su khac biét
(p>0,05) & ba liéu luvgng khac nhau. O phuong phap gieo tinh nhan tao c6 ty 18 thy tinh
dao dong trong khoang 44,9 — 47,6% va cling khong c6 sy khac biét (p>0,05) gitra cac
licu lwong. Tuy nhién, nghién cau nay cho thay, liéu luong cao 200 pg cé rung tring
nhiéu nhung thu tinh thap, diéu nay c6 thé do & liéu luong cao chat kich thich c6 tac
dung manh 1am rung nhitng tring chua chin dan dén ty 1¢ thy tinh thap. Ty Ié trang thu
tinh & phuong phap thu tinh ty nhién cao hon phuong phap gieo tinh nhan tao. Nguyén
nhan c6 thé do thu tinh tu nhién khi c4 cai va ca duc quan nhau thi c& méi sinh san nén
tring va tinh tring gap nhau trong diéu kién tét nhat dan dén ty Ié thu tinh cao. O
phuong phap gieo tinh nhan tao ty 1¢ thu tinh thap, c¢6 thé do vuét triang, mé lay tinh ca
duc va gieo tinh nhan tao chua dung thoi diém tot nhat, luong tinh chua du.

Ty lé c& no, dbi véi phuong phap thu tinh ty nhién & liéu 100 pg, 150 pg va 200
ug lan luot 12 87,6%, 84,2% va 81,2%; & phuong phap gieo tinh nhéan tao lan luot 12
50,4%, 47,6% va 43,5%. Ty Ié c4 nd khdng c6 su khac biét (p>0,05) gitra ba liéu
lwgng ¢ thy tinh ty nhién nhung c6 khéac biét (p<0,05) giira liéu luong 100 pg véi lidu
luong 200 pg & phuong phap gieo tinh nhan tao. Liéu cao 200 pg ciing 1am cho cé con
yéu, kho thoat ra khoi vé tring dé no, dan dén ty 1¢ ca no thap. Theo quan sét thuc té,
ty 1é nd & phuong phap gieo tinh nhan tao thap hon phwong phap thu tinh ty nhién la
do phuong phép gieo tinh nhan tao c¢d nhiéu trimg hu dan dén niAm phét trién 1am trang
thu tinh chét phoi va khong né dugc dan dén ty 1 no thap.

Ty & sdng ca bot, & phuwong phap thu tinh ty nhién dao dong trong khoang 73,2 —
83,1% va c6 khac biét (p<0,05) gitra liéu lwong 100 pg véi liéu luong 200 pg. Phuong
phap gieo tinh nhan tao, ty 1& sdng cé& bot tir 76,5% dén 84,1%, dat két qua cao & liéu
lwgng 100 pg va thap & lieu luong 200 pg va khac biét co ¥ nghia (p<0,05) giira liéu
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100 pg vai lidu 200 pg. Giita hai phwong phap thu tinh tw nhién va gieo tinh nhan tao
co ty Ié sbng gan twong dwong nhau.

Ty Ié c& di hinh dao dong tir 10,2 — 13,2%, véi liéu luong cao ca co ty 1é cé di
hinh cao va c6 khac biét (p<0,05) gitta liéu lwong 100 pg véi lidu lwgng 150 pg va 200
Mg ¢ ca hai phuong phap thu tinh ty nhién va gieo tinh nhén tao.

Duong Nhut Long va cs (2008) nghién ctru k¥ thuat sinh san nhan tao ca leo, mot
loai ¢4 cuing ho véi ca trén bau khi st dung chat kich thich LHRH-a + DOM liéu luong
tir 60 dén 100 g /kg cé cai, két qua 1a ca khong sinh san. Theo tac gia, liéu lwvong nay
con thap nén khdng kich thich c& rung trang va sinh san [11]. Nguyén Vin Triéu
(2014) nghién ciru kich thich ca két sinh san cho rang, khi sir dung LHRH-a + DOM
licu lwong tir 40, 70 va 100 pg + 3,5 mg /kg ca cai déu kich thich ca sinh san. O liéu
luong 70 pg + 3,5 mg /kg ca céi cho ty 1é ca dé 100%, suc sinh san 188 tring /g, ty 1€
triing thy tinh 77% va ty & ca nd 92% cao hon hai liéu con lai, cac chi tiéu sinh san ca
két twong dwong cac chi tiéu sinh san ca trén bau cho thu tinh tu nhién va cao hon
phuong phap gieo tinh nhan tao & chi tiéu ty Ié trieng thu tinh, ty I¢é ca no [86].

3.3.3. Kich thich c& trén bau sinh sdn bang HCG ¢ céc liéu lweng khac nhau

Khdi lugng ca cai 60 — 110 g /con (trung binh 88,1 g /con). Khéi luong ca duc 30

—50 g /con (trung binh 41,7 g /con).

Bang 3.9: Két qua cac chi tiéu sinh san ca trén bau ty nhién khi ding HCG

Ty le

Phuong Lidu ., .. Thoi ca SsSthuc YK . Tyle  Tyléca
. Cacai ., X (rrr trang  Tyléca x : .
phap thu luong (con) giancd rung té (trang thutinh  no (%) song cua di hinh
tinh (V) dé (h) trang 19) 0 ) cabot (%) (%)

%) (%)
a a a b a b
2000 4 gg * 100 218,0 + €1301,9 * 202,9 * ?71,0 + gg *
Thu tinh 8,02+ 66,5% + 91,00+ 89,7%+ 87,22+ 8,3+
ty nhién 2.500 4 0,3 100 7,7 15 0,6 1,6 0,3
8,02« 87,0° + 91,1*+ 87,22+ 86,8°% 9,3 +
3000 4 03 190 gg 11 11 0,9 0.1
8,58+ 1855+ 535+ 519°+ 850°+ 8,28 +
Gieo 2.000 4 0,3 100 8,3 3,8 2,5 2,2 0,1
. 8,54+ 197,82 = 36,82+ 485%+ 812%+ 8,7° +
A 2500 4 03 190 g 16 2,0 1,0 0.1
: 3000 4 8,08« 100 2448 + 32,9+ 43,02+ 79,8°% 9,5°%
0,3 6,6 53 2,0 1,2 0,1

Cac gia tri trong cung cdt co chi cai giong nhau thi khac biér khong cd y nghia thong ké (p>0,05)
theo phirong phdp thy tinh. Sé liéu thé hién gia tri trung binh + sai sé chudan.

61



Két qua & Bang 3.9 cho thay, thoi gian hiéu ung 8,0 — 8,5 gid. Stc sinh san thuc
té dao dong trong khoang 61 — 87 triang /g c& khi st dung phuong phap thu tinh t
nhién, c6 khac biét (p<0,05) gitra liéu lwong 2.000 U véi liéu lwong 3.000 U /kg cé.
Stic sinh san tir 185 dén 244 trimng /g ca khi sir dung phuong phéap gieo tinh nhan tao,
khac biét co ¥ nghia (p<0,05) giita liéu luong 3.000 1U véi hai lidu con lai. Suc sinh
san thyc té ciia phuong phéap gieo tinh nhan tao cao gap 3 dén 4 lan phuong phap thu
tinh ty nhién. Ty 1€ trang thu tinh & phuong phap thuy tinh ty nhién dao dong 90,9 —
91,1% va khong cd sy khac biét (p>0,05) giita ba liéu luvong HCG. O phuong phap
gieo tinh nhén tao ty 1€ trang thu tinh dao dong tur 32,9 — 53,5%, khac biét c6 y nghia
(p<0,05) giita licu lwgng 2.000 vai liéu luong 2.500 va 3.000 U /kg. Ty Ié ca no dao
dong 87,2 —90,9% va c6 khac biét (p<0,05) giita liéu lugng 2.000 Vi liéu lugng 3.000
IU /kg & phuong phap thu tinh ty nhién; Trong khoang 43,0 — 51,9% va khé&c biét
(p<0,05) giita liéu lwong 2.000 vai lidu lugng 3.000 IU /kg & phuong phap gieo tinh
nhan tao. Ty 1& séng cé& bot tir 86,8% dén 87,2% va khdng co sy khac biét (p>0,05)
giita ba liéu lwong & phuong phap thu tinh ty nhién. O phuong phap gieo tinh nhéan tao
ty 1é sdng cua c4 dat 79,8 — 85,0% va khac biét (p<0,05) giira liéu luong 2.000 véi liéu
luong 3.000 1U /kg. Ty 1€ cé di hinh ¢ phuong phap thu tinh tu nhién trong khoang 9,0
— 9,3% va khac biét (p<0,05) giira liéu lwong 2.500 vai hai liéu con lai; tir 8,2 dén
9,5% va c6 khac biét (p<0,05) giira ba liéu luong ¢ phuong phap gieo tinh nhan tao

trong thi nghiém.

Tir két qua nghién ciru trén cho thay, & phuong phap thu tinh tu nhién cé stc sinh
san thip nhung cac chi tiéu ty I trang thy tinh, ty 18 c& no va ty 1é song cua céa bot
thuong cao. Nguoc lai & phuong phap gieo tinh nhéan tao ¢6 stc sinh san cao nhung
c4c chi tiéu ty 18 trang thu tinh, ty & ca ng va ty 1¢ sdng thuong thap & ca bot. Nguyén
nhan c6 thé do vudt ra nhiéu tring chua dat dén giai doan 1Vc nén khong thé thu tinh
dugc, mat khac phuong phap gieo tinh nhin tao cd thé chwa dat ding thoi diém tot
nhat nén dan dén cac ty Ié & trén thap hon so v6i phuong phap thuy tinh ty nhién.

Duong Nhut Long (2008) nghién ctru ky thuat sinh san nhan tao ca leo, khi st
dung chat kich thich HCG liéu luong tir 1.000 dén 4.000 U /kg cé céi, két qua la ca
khong sinh san [11]. Nguyén Vin Triéu (2014) sinh san ca két nhan tao, khi ding chat
kich thich HCG liéu luong tir 4.000 dén 6.000 U /kg cé cai, két qua la ca khdng sinh
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san, theo tac gia thi HCG khong c6 tac dung hiéu irng trong qua trinh kich thich céa leo
va cé két sinh san nhan tao [86], ciing ho véi ca leo va ca két 1a ca trén bau co hiéu ung
sinh san tbt & liéu lugng HCG tir 2.000 — 3.000 1U /kg ca.
3.3.4. Kich thich c& trén bdu sinh san bang P & cac liéu lireng khac nhau

Khdi lwgng ca cai 40 — 100 g /con (trung binh 76,6 g /con). Khéi luong ca duc 30
— 50 g /con (trung binh 37,3 g /con). Khi st dung P & ba muc lidu lugng 10, 15 va 20
mg /kg c4, ty 1& ca dé 100%, két qua cu thé trong Bang 3.10

Bang 3.10: Két qua cac chi tiéu sinh san c4 trén bau tu nhién khi dung P

\ Tyle Ty Ie
Phuong  Litu ., .. Thoi ca  SSSthuc nYI g Tyleca VI Tylech
phép thu lugng (con) gianca rung té (trang tha tinh n%y ('0 %) songcua  dihinh
tinh (mg) de (h) t?’xn)g 9) (% ) cé bot (%) (%)
%
87+ 1175+ 890°+ 869°+ 861°x  75%
10 4 ' 100 ' X . ! '
0,2 7,2 2,0 2,0 15 0,2
Thu tinh 15 4 8,54+ 100 141,3° + 844*+ 894+ 853z 7,58+
tu nhién 0,3 2,6 0,7 0,7 1,8 0,3
8,54 % 142,3 + 84,6t 86,4+ 84,9°% 8,12
20 4 0,3 100 15 1,0 1,1 1,3 0,2
8,82+ 232,82 485°+ 494+  86,0°+ 7,7 %
ceg 02 00 35 13 0.8 13 0.2
tinh 15 4 8,54+ 100 246,3* = 459+ 473%+ 790°+ 8,5" +
nhan tao 0,3 6,7 0,9 1,6 13 0,2
: 20 4 8,54+ 100 262,3" + 4432+ 454+  T749°+ 9,3°%
0,3 1,5 0,8 0,5 1,3 0,2

Cac gia trj trong cung cét co chi cai giong nhau thi khac biét khdng cd y nghia thong ké (p>0,05)
theo phirong phdp thy tinh. Sé liéu thé hién gia tri trung binh + sai sé chudan.

Két qua trong Bang 3.10 cho thay, thoi gian hiéu tng ¢ hai phuong phap thu tinh
tir 8,5 dén 8,8 gio va khdng khac biét (p>0,05) giita ba liéu lugng.

O phuong phap thu tinh tu nhién cho két qua sic sinh san thuc té tir 117 dén 142
trang /g, ty 1€ treng thu tinh dao dong trong khoang 84,4 — 89,0% va khac biét co y
nghia (p<0,05) giita liéu lugng 10 mg vai lidu luong 15 va 20 mg /kg. Ty 18 ca no
trong khoang 86,4 — 89,4%, ty 1& séng cé& bot 84,9 — 86,1%, ty 1& di hinh 7,5 — 8,1% va
khong khac biét (p>0,05) & ba lidu luong.

O phuong phép gieo tinh nhan tao cho két qua suc sinh san 232 — 262 tring /g,
cd khéc biét (p<0,05) giira lidu lwong 10, 15 mg véi liéu lwong 20 mg /kg. Ty 18 trang
thu tinh 44,3 — 48,3%, ty I¢ c& no 45,4 — 49,4% va c6 khac biét gitra lidu lugng 10 mg
Véi lidu lugng 20 mg /kg. Ty 1é séng cé bot tir 74,9 dén 86,0% va khac biét co ¥ nghia
(p<0,05) giira liéu 10 mg vai lidu 15 va 20 mg /kg. Ty 1é c& di hinh 7,7 — 9,3%.
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Nguyén Tudng Anh va cs (2011) da sir dung 17, 20P liéu lwong 3 — 5 mg /kg cé
cai cho cé tra va ca hi sinh san. Két qua thoi gian ca dé 8 — 16 gio. Ty Ié ca dé 50 —
100%. Ty I¢ trang thu tinh 27 — 90%. Ty I¢ ca na 65 — 93% [72].

Tom lai, trong thi nghiém nay thi chon phuong phap thu tinh tu nhién cho ca trén
bau sinh san vi khong giét ca duc, ty 1¢ tring thu tinh, ty 1& c& né cao hon gieo tinh
nhan tao va c4 cai déu sinh san tot.

3.3.5. Kich thwéc trirng cé trén bau

Kich thudc tring ca trén bau ldc méi vudt ra dao dong trong khoang 1,1 — 1,4
mm; trung binh 1,35 + 0,04 mm. Sau khi 4p 120 phut (trwong nuéc) kich thudc tring
dao dong 1,2 — 1,5 mm; trung binh 1,41 + 0,05 mm. Két qua nay gan tuong duong Vi
duong kinh trang ca trén bau Sridhar va cs (1998) [228] da nghién citu & An Do trung
binh 1,3 + 0,03 mm. Trang cé trén bau thudc loai triing chim (dinh nhe).

Pham Thanh Liém va Tran Pac Dinh (2004) [100] cho rang kich thuéc tring bi
anh huong boi nhiéu nhan té moéi truong ciing nhu nhan t6 di truyén, kich thuée trang
con bi anh huong béi thire an, tudi va ¢ ca cai. V§i két qua nay kich thudc tring ca

trén bau cé phan hoi 16n hon so vai tring cé leo (0,9 — 1,1 mm) va tuong duong véi

tring ctia ca chép, cé tram co (1,1 — 1,3 mm) [92].

3.3.6. Qua trinh va thai gian phat trién phoi ca trén bau

Khao sat qué trinh va thoi gian phat trién phoi ca trén bau bat dau tir khi tring

thu tinh dén khi tring no dugce trinh bay ¢ Bang 3.11 nhu sau:

Bang 3.11: Thoi gian phat trién phoi ca trén bau

Thoi gian Giai doan Mo ta

0 phat Tring thy tinh Tring gap tinh tring

Sau 20 phut Pia mam Pia phoi nam trén khdi noan hoang
Sau 40 phut 2 té bao Chia dia phoi thanh 2 phoi bao

Sau 1 gio 5 phut 4 té bao Chia dia phéi thanh 4 phoi bao

Sau 1 gio 15 phut 8 té bao Chia dia phoi thanh 8 phoi bao

Sau 1 gio 30 phut 16 té bao Chia dia phoi thanh 16 phoi bao
Sau 1 gio 45 phut 32 té bao Chia dia phoi thanh 32 phoi bao
Sau 2 gid 5 phut Nhiéu té bao Chia dia phdi thanh 64 phoi bao

Sau 3 gio 45 phut
Sau 4 gio 25 phut

Phdi nang cao
Phoi nang thap

Pia phoi nho 1én cao trén tii noan hoang
Pia phoi phu xuong khoi noan hoang

Sau 4 gid 50 phit ~ DAu phéi vi Dia phoi phu 1/3-1/2 tdi noan hoang

Sau 5 gio 25 phit ~ Phoi vi bia phdi phu 7/8 thi noan hoang

Sau 6 gio 35 phat  Cubi phoi vi Khi mam trung bi va diy séng tach khoi 14 phoi trong
Sau 11 gio 10 phit ~ Hinh thanh dét séng L4 phdi ngoai biét hoa tao thanh

Sau 13 gio 15 phiit ~ Hinh thanh diém mat T hai tai 16i moc ra & hai bén ndo truéc

Sau 15 gio 25 phut ~ Phoi ctir dong Phoi chuyén dong manh 1én, tim dép nhanh va manh hon
Sau 23 — 24 gio Cand Su van ddng ctia phoi va ca thoat ra ngoai
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Trémg thu tinh

Dia mam (20°)

a

4 té bao (1h5”)

8 té bao (1h15°)

16 té bao (1h30”)

S

32 té bao (1h45°)

Nhiéu té bao (2h05°)

Phéi nang thip (4h25°)

Dau phoi vi (4h50”)

>
L -
-
| .

Hinh thanh d6t song (11h10°)

g cao (3h45%)

Phoi vi (5h25°)

Hinh thanh diém mit (13h15”)

Cubi phéi vi (6h35”)

Cé sip ng (20h0”)

Cé né (23-24h)
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Két qua trinh bay trong Bang 3.11 cho thiy, trong khoang thoi gian 4p tring
nhiét do nudce 26,5 — 26,7 °C, pH = 7,5 - 7,6 va DO = 5,4 — 5,5 mg /I thi sau 23 — 24
gid tir luc ¢4 dé (trimg da thy tinh) thi tring né. Két qua nghién ciru ndy twong tng véi
nghién ciru trén ca trén bau cua Sridhar va cs (1998) [228] 1a 24 — 25 gid. Nhung so
v6i lodi ca cung ho 14 ¢4 leo c6 thoi gian phat trién phoi va no 1a 18 gio 30 phit, ngan
hon so véi c4 trén bau.

Thoi gian ca trén bau hét nodn hoang trong khoang 46 — 48 gid. Kich thudc
miéng c4 trén bau vira hét nodn hoang dao dong trong khoang 453 — 537 um (trung
binh 505 + 31 pum, twong duong 0,5 mm).

Tom lai, khi dung 3 chat kich thich cho ca trén bau la LHRH-a, HCG va P déu
kich thich c4 rung trimg va sinh san. D6i véi thu tinh tu nhién thi thoi gian hiéu ung
7,5 — 8,7 gio, suc sinh san 61 — 195 trung /g ca cai, ty 1€ tring thu tinh 70,8 — 91,1%,
ty 1& cA nd 81,2 — 90,9%, ty 1¢ song ca hét noan hoang 73,2 — 87,2%, ty 1& di hinh 7,5 —
13,1% va thoi gian phat trién phoi 23 — 24 gio. D6i véi gieo tinh nhén tao, thoi gian
hiéu ung 7,5 — 8,8 gio, suc sinh san 185 — 291 trimg /g cé cai, ty I¢ tring thuy tinh 32,9
—53,5%, ty 1é cd nd 43,0 — 51,9%, ty 1€ séng c4 hét nodan hoang 74,9 — 86,0%, ty 1€ di
hinh 7,7 — 13,2%.

3.4. Kich thich sinh san cé trén bau tir nudi v thanh thuc
3.4.1. Chi tiéu méi trwong nwoc cho ca sinh san

Mbi trudng nudc trong bé ca dé va binh ap tring gom nhiét d6 26,4 — 27,9 °C;
pH=75-7,8;, DO =5,4—58mg/l; NHs/NHs* vd NO>" khdng phat hién. Nhitng yéu
t6 moi trudng trong thi nghiém nay déu thich hop cho ca trén bau sinh san va phat
trién phoi.

3.4.2. Kich thich ca trén bau sinh san bang LHRH-a khac nhau vé liéu Iweng

Khdi lwgng ca cai 60 — 110 g /con (trung binh 87,1 g /con). Khéi lugng ca duc 35
— 60 g /con (trung binh 41,3 g /con). Khi st dung LHRH-a + DOM & ba muc liéu
lwgng 100, 150 va 200 pg /kg ¢4, ty 1é ca sinh san 100%, két qua cu thé Bang 3.12
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Bang 3.12: Két qua cac chi tiéu sinh san ca trén bau nudi vd thanh thuc khi ding
LHRH-a + DOM

Ty l¢

Phwong Liéu ., ,. Thoi  ca  SSSthyuc Tyle A Tyle Ty léca
) Cacai . . L tring Ty lé ca £ , s
phap thu luong (con) giancad rung té (trang thutinh  no (%) song cua di hinh
tinh (1g) dé (h) trang 19) (% ) ca bot (%) (%)

(%)
9,0° + 128,72+  857°+ 84,1*°+ 829"+ 9,3 +
100 4 ’ 100 ; ’ ’ ’ ’
0,3 11,7 2,8 1,1 1,9 0,3
H a ab ab a b b
wingn 180 4 gy w0 it QT ORTE T o
75+ 1745°+  70,1*+ 80,3*+ 715°% 12,3 +
200 4 ’ 100 ’ ’ ’ ’ !
0,3 59 1,2 1,3 1,6 0,5
8,8+ 255,08+  48,0°+ 496+ 835+ 10,3* +
Gieo 00 4 0,2 100 5,0 11 2,7 2,6 0,4
. 8,0% + 2753+ 46,0+  46,9°+ 79,3+ 11,9°+
e 1904 03 W0 5 18 0,6 13 0.4
200 4 75+ 100 2050°+  451%+ 449°+ 77,3+ 12,5° +
0,3 14,0 2,0 1.4 0,8 0,1

Cac gia tri trong cung cot ¢ cha cai giong nhau thi khac bi¢r khdong cé y nghia théng ké (p>0,05)
theo phirong phdp thy tinh. Sé liéu thé hién gia tri trung binh * sai sé chudan.

Két qua trong Bang 3.12 cho thay, thoi gian hiéu tng nam trong khoang 7,5 — 9,0
gio twong dwong véi thoi gian hiéu ung cé trén bau thanh thuc ngoai tu nhién. O
phuong phép thu tinh tu nhién, khac biét co ¥ nghia (p<0,05) gitta liéu lwong 100 pg
(9,0 gio) véi lidu luong 150 ug (8,0 gio) va 200 pg (7,5 gid). Poi vai gieo tinh nhan
tao, thoi gian hiéu (ng khac biét c6 ¥ nghia (p<0,05) giita liéu lugng 100 ug (8,8 giod)
véi lidu lugng 200 pg (7,5 gio). Nhu vay, liéu luong chat kich thich cao thi thoi gian
hiéu &ng ngan.

Stic sinh san thuc té ¢ phuong phap thu tinh tu nhién ¢ khac biét (p<0,05) giita
licu lwong 100 pg (128 tring /g c&) vai liéu lugng 200 ug (174 trang /g c4), 6 phuong
phép gieo tinh nhan tao dao dong trong khoang 255 — 295 trirng /g ca céi va ciing co su
khéac biét (p<0,05) gitra liéu lwong 100 g vai lidu luong 200 pg. Nhu vay sic sinh san
cua cé trén bau nubi vo thanh thyc tir 128 dén 295 trimg /g 1a cao hon s sinh san cua
c4 trén bau thanh thuc tu nhién tir 114 dén 291 trang /g c& cai. Nguyén nhan, c6 thé do
c& trén bau duoc nudi vo cho an day du, thirc dn c6 ham luong protein cao va 6n dinh,
quen dan véi diéu kién nudi nhdt, dan dén ca thanh thuc tt, hé sb thanh thuc cao tir d6
cho sirc sinh san cao hon ca trén bau thanh thuc tir tu nhién. So véi mot sé loai ca nuéc
ngot da tron khéac dugc nudi vo thanh thuc rdi cho sinh san nhan tao thi ca trén bau co

sic sinh san twong dwong véi stc sinh san cua ca tra (150.000 triang /kg) [102], ca két
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(188.365 triing /kg) [86], ca heo (185.000 — 270.000 triang /kg) [13]. Tuy nhién stc
sinh san ca trén bau cao hon stc sinh san cua mot s6 10ai nhu ca ling nha Mystus
wyckioides (8.900 — 10.510 triing /kg) [49], c& tré Phi Quéc Clarias gracilentus
(15.475 trimng /kg) [99] va thip hon stc sinh san ca chdt tring Mystus planiceps
(537.575 triing /kg) [47] c6 thé do dic tinh di truyén cua ting loai khac nhau nén sic
sinh san ciing khac nhau.

Ty Ié trizng cé trén bau thy tinh ty nhién dao dong tir 70,1 — 85,7% c6 khéc biét
(p<0,05) giita liéu lwong 100 pg véi lidu lugng 200 pg. Phuong phap gieo tinh nhan
tao ty 1 thy tinh dao dong tir 45,1 dén 48,0% va khong c6 su khéac biét (p>0,05) giita
ba liéu lugng. Ty Ié thu tinh cua tring ca trén bau nudi v thanh thyc twong duong voi
tring ca trén bau thanh thuc tir tu nhién. So véi mot s loai ca nudc ngot da tron sir
dung phuong phap gieo tinh nhan tao thi ty 18 thu tinh ca trén bau gieo tinh nhan tao
thap hon cé tra (55 — 78%) [102], c4 lang nha (65 — 73%) [101], c4 tré trang Clarias
batrachus (65 — 76%) [81], lwon ddng Monopterus albus (52 — 83%) [69], ca két (61 —
77%) [86]. Tuy nhién ty Ié trang thu tinh cua c& trén bau & phuong phap gieo tinh
nhan tao gan twong duong voi ca chét tring (21 — 66%) [46], ca heo (38 — 73%) [13];
va cao hon c4 tré Phi Quéc (10,3%) [99].

Ty I¢ c& no dao dong trong khoang 80,3 — 84,1% & phuong phap thu tinh ty
nhién, tir 44,9 dén 49,6% & phuong phap gieo tinh nhan tao, khong c6 su khéac biét
(p>0,05) giita ba liéu lwong & ca hai phuong phap thuy tinh ty nhién va gieo tinh nhan
tao. Ty 1 c& no tir ca trén bau bé me nudi vd thanh thuc twong duong vai ca trén bau
bd me thanh thuc tir ty nhién. So véi mot sé loai ca nudc ngot da tron thi ty & nd céa
trén bau gieo tinh nhan tao thip hon cé tra (58 — 87%) [102], c4 ling nha (73 — 85%)
[101], ca két (73 — 92%) [86], c& heo (73 — 83%) [13]; nhung cao hon c4 tré trang (30
— 41%) [81] va twong duong ca tré Pha Qudc (44,3%) [99].

Ty 16 séng cua c4 bot trén bau ¢ phuong phap thu tinh tu nhién c¢d khéc biét
(p<0,05) giita liéu lugng 200 ug thap nhat (71,5%) vai hai lidu luong con lai 150 pg
(78,5%) va 100 pg (82,9%); ¢ phuong phap gieo tinh nhan tao ty & séng ca bot cao
nhat & liéu luong 100 g (83,5%), thap nhat & liéu luong 200 pg (77,3%) va ciing cd
su khac biét (p<0,05) ¢ hai lidu lugng nay. Ty 18 séng ca bot & thi nghiém nay twong

duong véi ¢ trén bau thanh thuc ngoai ty nhién.

68



Ty 1& ca di hinh dao dong tir 9,3 — 12,5%, ca di hinh thip & liéu lvong LHRH-a
thap va cé di hinh cao ¢ liéu lwong LHRH-a cao, & hai phuong phap thu tinh ty nhién
va gieo tinh nhan tao déu c6 khéc biét (p<0,05) giira liéu lugng 100 pg véi hai liéu
lugng con lai.

Toém lai, ca trén bau nudi vo thanh thuc cho sinh san tét, siec sinh san thuc té kha
cao tir 128 — 295 trirng /g cé céi, ty I¢ thu tinh va ty 1€ no cua gieo tinh nhan tao cho ty
16 thap c6 thé 1a do vubt nén phéng ca nhitng trimg chua chin, 1am nang tring V& va
phdi yéu khéng né dugc ma chét phoi.

3.4.3. Kich thich c& trén bau sinh sd@n bang HCG khac nhau vé liéu lwong

Khdi lugng ca cai 80 — 110 g /con (trung binh 94,2 g /con). Khéi lugng ca duc 35
— 50 g /con (trung binh 42,9 g /con). Khi st dung HCG & ba muc liéu luong 2.000,
2.500 va 3.000 1U /kg c4, ty 1¢ ca sinh san 1a 100%, két qua cu thé & Bang 3.13

Bang 3.13: Két qua cac chi tiéu sinh san cé trén bau nudi vo thanh thuc khi ding HCG

. Ty 1€
Phuong  Liéu . .. Thoi ca SSS thuc
. Cacai . . Ly
phap thu lwong giancad rung té (trang

Ty lé s A
trang Ty léca Tyle Ty 18 ca

sébngcua  di hinh

_ /1e
dnh Uy ©" den) tang /o) th‘g(yto')”h o) cabot (%) (%)
(%)
a a a b a a
2000 4 gg CE 263;8 T 893,6 T 897,3 n 86é4 n gg T
Thu tinh 8,0° + 805%+  879°+ 8600+ 860°+ 82 +
tynhign 2200 4 03 100 5, 13 0.8 18 0.3
a b a a a b
2000 4 g,g £ 10 éo6o,3 + 21380,6 + aiséz + 859,9 + g:l% +
2000 4 g,gai 100 é923,3a¢ Z%Qbi gsdebi 241,8'01 g,za T
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S 4 g,g £ 10 Sogo,o + §87,5 + 379,6 + 203,5 + 8513 +
nhan tao 2000 4 80t o, 2548% 361t 444:  795% 97+
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Cac gia trj trong cung cét co cha cai giong nhau thi khac biét khdng cd y nghia thong ké (p>0,05)
theo phirong phdp thy tinh. S6 liéu thé hién gia tri trung binh + sai sé chuan.

Két qua ¢ Bang 3.13 cho thdy, thoi gian hiéu ¢ng tir 8,0 — 8,5 gio va khdng khac
biét (p>0,05) gitra ba liéu lugng. Sirc sinh san thyc té dao dong tir 76 dén 100 trang /g
cé khi str dung phuwong phap thu tinh ty nhién, c6 khéc biét (p<0,05) giira liéu lugng
2.000 1U véi lidu lwong 3.000 1U /kg c&; tir 193 dén 254 tring /g ca khi sir dung
phuong phap gieo tinh nhan tao, khac biét co ¥ nghia (p<0,05) gitra liéu luong 3.000
IU voi hai lidu con lai. Ty I8 trang thy tinh & phwong phap thu tinh ty nhién dao dong
trong khoang 87,9 — 89,6% va khdng c6 su khéac biét (p>0,05) giira ba liéu luong
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HCG:; ¢ phuong phép gieo tinh nhan tao tir 36,1 dén 56,9%, khac biét co ¥ nghia
(p<0,05) giira lidu lugng 2.000 véi lidu lugng 2.500 va 3.000 1U /kg. Ty 18 tring thu
tinh & c4 trén bau nudi vo thanh thuc twong duong véi cé trén bau thanh thuc ngoai tw
nhién. Ty Ié c& nd dao dong trong khoang 85,2 — 89,3% va co6 khac biét (p<0,05) gitra
lidu lwong 2.000 véi lidu lwgng 3.000 1U /kg ¢ phuong phap thu tinh ty nhién; tir 44,4
dén 53,6% va khéc biét (p<0,05) giira liéu luong 2.000 U /kg véi hai lidu lugng con
lai & phuong phap gieo tinh nhan tao. Tuong ty nhu sic sinh san va ty 1€ cad né ¢ ca
trén bau bd me duwoc nudi v thanh thuc cao hon ca trén bau bd me thanh thuc tir tu
nhién. Ty I& sbng cé trén bau bot tir 85,9 dén 86,4% va khong co su khéc biét (p>0,05)
giita ba liéu lugng & phuong phép thy tinh tu nhién; & phuong phép gieo tinh nhan tao
ty 16 song ca bot dat tir 79,5 dén 84,8% va khac biét (p<0,05) giira liéu lwong 2.000 véi
lidu lwong 3.000 1U /kg va tuong dwong Véi ca trén bau bé me thanh thuc tir tu nhién.
Ty & cé trén bau di hinh & phuong phap thu tinh ty nhién tir 8,2 dén 9,3% va khéc biét
(p<0,05) gitra liéu lwgng 3.000 véi hai lidu lugng con lai; tir 8,3 dén 9,7% va cd khac
biét ¥ nghia (p<0,05) gitta liéu luong 3.000 véi hai liéu lwgng con lai & phuong phap
gieo tinh nhan tao.

Kich thich sinh san cé trén bau nui v thanh thuc bang HCG c6 sic sinh san cao
hon c4 tra [102], c& vo dém Pangasius larnaudii [38], ca ling nha [49], ca bong lau
Pangasius krempfi [25], c& hi Pangasius conchophilus [80], c4 tré Phii Quéc [99];
nhung thap hon cé chét trang [46], ca dira Pangasius sp [61]. Ty 18 trang thy tinh va ty
16 ng cua ca trén bau & phuong phap gieo tinh nhan tao thip hon cé tra [102], c4 ling
nha [49], lwon dong [69], ca ha [80], ca tra nghé Pangasius kunyit [131], ca dira [61];
nhung tuong dwong vai ca vd dém [38], ca tré tring [81], ca bong lau [25], ca chét
trang [46], ca ba sa Pangasius bocourti [84] va cao hon cé tré Phit Qudc [99].

3.4.4. Kich thich c& trén bau sinh san bang P khac nhau vé liéu lweng

Khéi lwong ca cai 60 — 105 g /con (trung binh 90,2 g /con). Khéi lugng ca duc 35
— 50 g /con (trung binh 41,5 g /con). Khi st dung P & ba muc liéu lugng 10, 15 va 20
mg /kg c4, ty 1& ca sinh san 1a 100%, két qua cu thé & Bang 3.14
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Bang 3.14: Két qua cac chi tiéu sinh san cé trén bau nudi vd thanh thuc khi dung P

Ty 16 .
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Cac gia trj trong cung cét co chi cai giong nhau thi khac biét khong c6 y nghia thong ké (p>0,05)
theo phirong phdp thy tinh. Sé liéu thé hién gia tri trung binh + sai sé chudan.

Két qua trong Bang 3.14 cho thay, thoi gian hiéu ing ¢ hai phuong phap thu tinh
tir 7,5 dén 8,5 gio. O phuong phap gieo tinh nhan tao, khéac biét c6 ¥ nghia (p<0,05)
giita liéu luong 10 mg /kg cé so vai lieu 15 mg va 20 mg.

O phuong phap thy tinh tu nhién ca trén bau c6 qua sic sinh san thyc té tir 129
dén 157 trang /g cao hon ca thanh thuc ngoai ty nhién va cd khac biét y nghia (p<0,05)
gitta liéu lugng 10 mg véi hai liéu lugng con lai. Ty 18 trang thy tinh dao dong tir 84,5
— 86,8%, ty 1 c4 no tir 84,1 dén 88,8%, ty Ié song cé& bot 83,4 — 84,9%, ty 18 di hinh
7,6 — 8,2% va khac biét khong ¢ ¥ nghia (p>0,05) giita ba liéu lugng va tuong duong
Vi ca trén bau thanh thuc ngoai ty nhién.

O phuong phép gieo tinh nhan tao cé trén bau cé suc sinh san 247 — 271 trang /g
¢ khac biét ¥ nghia (p<0,05) gitra lidu luong 10, 15 mg véi lidu lugng 20 mg /kg va
c6 strc sinh san cao hon ca trén bau thanh thyc ngoai tu nhién. Ty Ié tring thy tinh tir
45,4 dn 50,7%, ty 1& c& ng 46,9 — 53,1%, ty 1& séng ca bot 75,7 — 85,7% va c6 khéc
biét (p<0,05) giira liéu lwong 10 mg vai hai liéu lugng con lai va cao hon cé trén bau
thanh thuc ngoai tu nhién. Ty 1& cé di hinh tir 7,8 dén 9,1% va khac biét (p<0,05) giita
lidu luong 10 mg véi hai lidu con lai.

So voi mot sb loai ca nudc ngot da tron dwgc nudi vo thanh thuc réi ding
hormon steroid kich thich sinh san va gieo tinh nhan tao, cé trén bau cé suc sinh san

cao hon ca lang vang Hemibagrus nemurus (37.594 — 38.267 tring /kg cd) [5]; nhung
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c4 trén bau co ty 1é trang thy tinh va ty 1& ca nd thap hon cé tra (trang thy tinh 27 —
87%, ty I¢ ca nd 76 — 93%), c& hu (tring thu tinh 70 — 90%, ty 1é c& n& 65 — 70%)
[72], c4 lang vang (ty 1é thu tinh 60,4 — 69,7%, ty 1é n& 76,8 — 78,5%) [5] va ca tré
vang Clarias macrocephalus (ty 1€ thu tinh 80 — 95%, ty 1é n 73 — 91,6%) [72].

Ca trén bau dugc nudi vd thanh thuc khi cho sinh san cé két qua mot vai chi tiéu
nhu: kich thudc tring, thoi gian phét trién phoi va kich thudc miéng c& méi nd tuong
duong véi ¢4 trén bau thanh thuc ngoai tu nhién khi cho sinh san.

T6m lai, khi ding 3 chat kich thich cho ¢4 trén bau nuéi vo thanh thyuc 13 LHRH-
a, HCG va P déu kich thich cé rung trang va sinh san. B4i véi thu tinh tu nhién, thoi
gian hiéu ung 7,5 — 9,0 gio, sac sinh san 76 — 174 trang /g, trang thu tinh 70,1 —
89,6%, ty 1¢ no 80,3 — 89,3%, ty I& song c& hét nodn hoang 71,5 — 86,4%, ty 18 di hinh
7,6 — 12,3%. Bdi vai gieo tinh nhan tao, thoi gian hiéu ung 7,5 — 9,0 gid, strc sinh san
193 — 295 trang /g, trieng thu tinh 36,1 — 56,9%, ty I¢é no 44,4 — 53,6%, ty I¢ séng ca
hét nodn hoang 75,7 — 85,7%, ty ¢ di hinh 7,8 — 12,5%.

Thoi gian hiéu ung caa chat kich thich cho ca sinh san nhan tao phu thudc vao
loai chat kich thich, liéu lwong, mic d6 tuyén sinh duc thanh thuc va tirng d6i twong cu
thé. Mat khéc, thoi gian ca dé cuia LHRH-a 1a chat kich thich sinh san c¢6 tac dong gian
tiép 1én té bao sinh dyc théng qua tuyén yén dé tiét kich duc té gay chinh va rung
tring & ca. Vi vay, thoi gian hiéu ang khi ding LHRHa kich thich cé trén bau sinh san
kéo dai hon khi dung HCG va P la phu hop vaéi nguyén ly chung [75].

Stc sinh san thuc té ¢ thé khac nhau theo tudi, chiéu dai va khéi luong cua co
thé. Swrc sinh san cua cé& con tiy thudce vao diéu kién méi truong séng, dac biét 1a dinh
dudng va nhiét d6, va mang dic tinh loai rat rd rét [92]. Chinh vi vy ma stc sinh san
cuia ¢4 trén bau cd khéc biét vai mot s loai ca nude ngot da tron khéc.

Ty Ié triing thu tinh phu thudc rat nhiéu vao chét lugng tinh caa ca duc hay noi
cach khac 1a phu thudc vao mirc do sinh duc thanh thuc cuia ca duc. Mit khéc, chat
lugng trimg ciing ¢6 anh huang rat 16n Ién ty 18 tring thy tinh va phét trién phoi.
Trong nghién ciru nay, thu tinh tu nhién thuong cao hon gieo tinh nhéan tao.

Ty I& di hinh cua c4 thuong chiu anh hudng béi nhiét do ap tring va lidu luong
cua chat kich thich st dung dé kich thich ca sinh san. Tuy nhién, nhiét d6 ap trang

trong nghién ciru nay dao dong khong Ién va nam trong pham vi thich hop. Vi vay, c6
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thé ty 1& di hinh cua ca trong thi nghiém nay bi anh huong bai liéu lugng cua chat kich
thich 1am cho cé trén bau sinh san.

Tom lai, ca trén bau nudi vd thanh thuc co chi tiéu sinh san tot hon cé trén bau
thanh thuc ngoai tu nhién trong thi nghiém nay. Nguyén nhan, 1a ca trén bau nudi v
quen dan véi diéu kién nhan tao, duoc cung cap thic in diy di, moi trudng song thich
hop. Cé trén bau thanh thuc tu nhién con hoang da, tiép nhan chat kich thich sinh san
cua té bao trang chua tot. Mat khéc, viéc tiém hay khdng tiém chat kich thich cho cé
sinh san 1a tuy thudc vao dic tinh loai c6 doi hoi khac nhau vé tin hiéu sinh thai sinh
san, chang duoc hinh thanh trong qua trinh phat sinh, phét trién cua ting loai riéng
biét, nén tin hiéu sinh thai sinh san caa ca cé tinh bao thu rat cao ma con ngudi khéng
thé thay d6i, liéu luong tiém chat kich thich sinh san phu hop thi cho két qua tét nhat
[92]. Trong nghién ciru ndy, dung chat kich thich cho c& sinh san LHRH-a liéu luong
150 pg /kg ¢4, HCG liéu luong 2.500 1U /kg ca va P liéu lugng 15 mg /kg cé co két
qua chi tiéu sinh san hiéu qua nhat.

3.5. Pic diém phat trién caa dng tiéu hoa va chi sé lwa chon thire in cé trén bau
bét dén 30 ngay tudi

3.5.1. Pdc diém phét trién ong tiéu hoa

3.5.1.1. Thoi gian dinh dwéng trong va kich thuéc nodn hoang ca trén bau

Noan hoang duoc ca trén bau sir dung 1am dinh dudng trong nghién ctu nay 1a
46 — 48 gio, tuong dwong véi nghién cau caa Sudhir va cs (2013) [229] cé trén bau
hap thu nodn hoang hoan toan trong 48 gid, dudng kinh trung binh nodn hoang 14 0,79
+ 0,05 mm. So véi mot s6 loai ca khac, ca trén bau cé thoi gian dinh dudng bang noan
hoang ngan hon so vai ca két dinh dudng bang nodn hoang 72 gid [86], ca rd bién 72
gio [104], ca lang chAm Hemibargus guttalus [105] va ca that 1at cudm Chitala chitala
[27] 14 10 ngay, va tuong duong véi 2 l0di ca chém Lates calcarifer [234] va ca ddi
[36] la 2 ngay.
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3.5.1.2. Kich c& mi¢ng ca trén bau

Kich ¢& miéng cé& 1a mot trong nhitng yéu té rat quan trong han ché su bat moi
cua ca, & giai doan nhé ca c6 d6 mé miéng nho thuong cd tée do ting truéng cham
hon so v&i ca c6 dd mé miéng I6n hon khi xét trong cung loai [226].

Bang 3.15: Sy thay doi chiéu dai co thé va kich thuéc miéng ca trén bau

Ngay tuoi Chiéu dai tong (mm)  Chiéu dai ham trén (mm) C& miéng & 90° (mm)
2 3,34+0,20 0,36 0,02 0,50 0,03
3 4,77 + 0,56 0,42 +0,01 0,59 + 0,02
4 5,37 +£0,32 0,53 £ 0,07 0,76 £0,10
5 5,70 + 0,67 0,56 + 0,05 0,80 0,08
6 6,37 £ 0,60 0,57 £ 0,07 0,81 +0,09
7 7,30 £ 0,82 0,62 + 0,06 0,88 £ 0,09
8 8,20 + 0,42 0,64 + 0,06 0,90 + 0,09
9 8,45+0,72 0,70 £ 0,06 0,98 + 0,09
10 9,05 + 0,92 0,71 +£0,09 1,00 £0,14
15 18,40 +£ 1,83 1,40+£0,14 1,97 £0,21
20 26,10 £ 3,31 1,93+0,16 2,72+0,23
25 29,00 + 3,58 2,03+0,22 2,87 +£0,32
30 34,25 + 6,06 2,35+0,40 3,32+0,57

Ghi chl: Sé liéu thé hién gia tri trung binh £ d léch chuan.

Theo Pham Minh Thanh va Nguyén Van Kiém (2009) [92], céc loai ca Iic moi
nd sir dung nodn hoang 1am ngudn dinh dudng, nhung khi nodn hoang gan hét budc
ching phai lya chon thirc an bén ngoai méi trudng dé cho hoat dong séng cua co thé.
Thirc an ma ca con wa thich trong thoi gian nay thuong la cac phiéu sinh déng vat co
kich thudc nhé va di chuyén cham chap. O nhiing ngay dau tién khi ca bat dau phai an
ngoai thuong kich thuéc con mdi nho hon kich thuéc ciia miéng ca, nhung cé cling co
thé an duoc thirc an c6 kich ¢& gan bang ¢d miéng ma ¢ 90° [159]. Nghién cau trén
loai ¢4 bon Scophthalmus maximus cho thay au tring wu tién chon bat nhitng con moi
¢6 kich thudc t6i wu 36% chiéu cao miéng va 40% chiéu rong miéng, cho nén au tring
cua loai ca nay thuong chon an luén trung thay vi chon copepods [158]. Tuy nhién, su
hién dién cua loai thirc 3n c6 trong hé thdng tiéu hoa cua ca con phu thudc rat nhiéu
vao yéu t6 khac nhu thanh phan thirc dn, mat d6 cua thire an, sy di chuyén cia thirc an
trong moi truong nude va kha ning bat dugc con moi cua ca.

Két qua tir Bang 3.15 cho thay, gitra ngay tudi véi do mé miéng cua cé ludn co
mbi trong quan thuan, c& cang 16n do mé miéng cang ting. Ca trén bau ma miéng khi
ca duoc 2 ngay tudi va ¢ ¢ miéng 1a 0,50 + 0,03 mm. C4 trén bau c6 d6 md miéng
I6n hon ca két 0,34 mm [86], cé tra 0,25 — 0,30 mm [98, 102], cé rd bién 0,38 mm
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[104], nhung nhé hon d6 m& miéng cua ca vo dém 1,29 mm [65] va twong duong voi
d6 ma miéng cua ca day 0,52 mm [107], ca chach lau 0,48 mm [41].

Nhitng ngay tiép theo d6 mé miéng va chiéu dai cua ca trén bau ting rat nhanh.
Cu thé ¢ ngay tha 10 do mé miéng dat 1,0 mm ting gap ddi so véi ngay tht 2, trong
tu chiéu dai co thé ciing tang 2,71 1an so v&i ngay thir 2 va dat 9,05 mm ¢ ngay tht 10.
Cho dén cudi thi nghiém & 30 ngay tudi cé trén bau c6 kich c& miéng dat 3,32 mm va
chiéu dai dat 34,25 mm. Cé c6 kich ¢& miéng Ion dé bat dugc con mdi nhu ludn tring,
trimg nuéc ... & giai doan con nho gidp ca phat trién nhanh hon. C4 trén bau c6 d6 ma
miéng so v&i mot sb loai ¢ 30 ngay tudi thi nho hon ca két 3,66 mm [86], nhung 16n
hon ca day 2,79 mm [107] va ca rd bién 1,37 mm [104].
3.5.1.3. Ty I¢ giira chiéu dai rugt va chiéu dai than (RLG) ¢ cé trén bau

Chi s6 RLG duoc dung dé xac dinh tinh 3n cta ca ndi chung va ca trén bau noi
riéng, gia tri RLG thé hién twong quan giira dai rudt trén dai than.

Bang 3.16: Ty Ié cua dai rudt trén dai than cé trén bau tir 2 — 30 ngay tudi

Ngay tudi Chiéu dai tong (mm) Chiéu dai ruot (mm) RLG
2 3,34+ 0,20 0,83 +0,24 0,249
3 4,77 +0,56 1,25 + 0,23 0,262
4 5,37 +0,32 1,58 + 0,09 0,294
5 5,70 + 0,67 1,75+ 0,25 0,307
6 6,37 + 0,60 2,01+0,24 0,315
7 7,30 + 0,82 2,37 +0,17 0,324
8 8,20 + 0,42 2,68 +0,14 0,327
9 8,45+ 0,72 2,92 +0,24 0,345
10 9,05 + 0,92 3,17 +0,23 0,350
15 18,40 + 1,83 8,16 + 0,92 0,443
20 26,10 + 3,31 12,80 + 1,98 0,490
25 29,00 + 3,58 15,85 + 1,98 0,546
30 34,25 + 6,06 19,95 + 2,42 0,582

Ghi chi: S¢ liéu thé hién gia tri trung binh + dé léch chuan.

Két qua Bang 3.16 cho thay, dng tiéu hoa ca trén bau giai doan 2 — 30 ngay tudi
bién d6i khong 16n, ting dan tir ngay 2 dén ngay 30, va chi sé6 RLG dat tir 0,24 — 0,58.
Theo Nikolsky (1963) [90], nhitng loai c& c6 RLG < 1 thudng an thién vé dong vat,
nhu vay 4 trén bau & giai doan 1 thang tudi 13 loai ca an dong vat.

Chi s6 RLG va tinh an cta ca trén bau twong tw mot sé loai, nhu cé két RLG =
0,31 — 0,36 [86], ca day RLG = 0,46 — 0,67 [107]; c4 l6c den, ca 1oc bbng, ca ré dong
va c4 that 1at cuom déu c6 RLG < 1 [10, 23, 51, 119].
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3.5.1.4. Sy phat trién md hoc cua ong tiéu hda

Ca trén bau mé miéng va st dung thirc dn ngoai vao cudi ngay tht 2 khi nodn
hoang con khéi nho; ldc nay éng tiéu héa cd thé phan biét duoc cac thanh phan nhu
khoang miéng, thuc quan, ruét va hau mén (Hinh 3.5).

Hinh 3.5: L&t cat doc ca trén bau 2 ngay tudi (10X). Ghi chi: (A) khoang miéng,
(B) theec qudan, (C) rugt, (D) hdu mon va (E) nodn hoang

Véi ca trén bau, ngay tudi cang Ion thi 6ng tiéu héa ciing phat trién hoan chinh
va ddy du vé cAu tao nhu khoang miéng, hau, thuc quan, da day, ruot gap khac, hau
mén & ca trén bau 10 ngay tudi (Hinh 3.6) twong duong véi nghién ciu cua Pradhan
va cs (2012) [212] cé trén bau hoan chinh éng tiéu héa ¢ ngay thtr 12. Tién Hai Ly
(2016) [107] ca day c6 6ng tiéu hoa hoan chinh & ngay thir 10, ca rd bién & ngay thir
15 [104], c4 chach lau ¢ ngay tha 21 [41], c4 ndu Scatophagus argus & ngay thtr 20
[59], ca mang Chanos chanos & ngay thir 14 [166].

Hinh 3.6: L&t cat doc ca trén bau 10 ngay tudi (10X). Ghi chi: (A) khoang miéng,
(B) hdu, (C) thuc quan, (D) da day, (E) rugt, (F) hdu mdn va (G) nép gip

76



a) Khoang miéng

Ca trén bau sau 2 ngay tir khi né c6 thé phan biét rd khoang miéng véi cac phan
khac trong ng tiéu héa. Khoang miéng duoc ciu tao gom mot Ié6p mong cac biéu mé,
t6i ngay tudi thir 2 thi xuat hién cac té bao tiét chat nhay va cac chdi vi giac (Hinh
3.7), khong c6 thay d6i md hoc nao dang ké tir ngay thir 10 dén ngay thir 30. Khoang
miéng cua ca trén bau trong quan sat nay tuong duong vai khao séat caa Pradhan va cs
(2012) [212], su xuat hién caa céc té bao tiét chat nhay va cac chdi vi giac cua ca trén
bau sém hon c4 bdng twong Oxyeleotris marmoratus xuat hién & ngay tha 3 [97], c&

day va ca rd bién xuat hién ¢ ngay tht 5 [104, 107].

Hinh 3.7: Khoang miéng cé trén bau 2 ngay tudi (40X)
Ghi chu: (A) khoang migng, (B) chaéi vi giac

b) Thuc quan

Thuc quan ca trén bau co thé nhan biét khi ca sau 2 ngay tudi, thuc quan 13 mot
doan ngan néi gitta khoang miéng va da day. Thuc quan ngan va c6 vach day, vach
thue quan hinh thanh céc nép gap va gon song. C6 thé phan duoc thuc quan 1a nho vao
su xuat hién cac té bao dang cbc (Hinh 3.8), day 1a cac té bao tiét chat nhay 1am boi
tron thyc quan giup dua thic an xudng da day dé dang. Khong c6 su thay d6i md hoc
dang cht y nao dugc phét hién tir ngay tha 10 dén két thac thi nghiém & ngay 30,
ngoai trir ting s6 luong va kich thudc cua té bao biéu md & ving sau cua thuc quan
(Hinh 3.9).
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Hinh 3.8: Thuc quan cit doc ciia cé trén bau 3 ngay tudi (40X)
Ghi chu: (A) té bao dang céc, (B) khoang theec qudn

20 W,
e

Hinh 3.9: Thuc quan cit doc cia cé trén bau 15 ngay tudi (40X). Ghi cha: (A) té
bao dang céc, (B) l6p co, (C) lép dwéi niém mac, (D) I6p niém mac

Thoi gian phan biét thuc quan ca trén bau trong khao sat nay, twong duong véi
khao séat cua Pradhan va cs (2012) ca trén bau sau 2 — 3 ngay tudi thi phan biét duoc
thuc quan trong 6ng tiéu hoa [212], ca nau va ca rd bién sau 3 ngay tudi ciing phan
duoc thuc quan véi cac co quan khac trong ong tiéu hoa [59, 104]. Thuc quan cé& day
va c& ngat Plotosus canius nam phia sau xoang miéng, c6 véach thuc quan day, gap nép
va sau 4 ngay tudi méi phan biét dugc thuc quan véi céc té chac khéc trong dng tiéu
hoa [53, 107]. Thuc quan ca da tron Silurus glanis 1a ng ngan, hep va dugc bao phu
boi cac té bao biéu mé, co thé phan biét khi ca duoc 5 ngay tudi [186]. Baglole va cs
(1997) [136] cho rang, ca bon Pleuronectes ferruginea sau 7 ngay tudi méi cd thé

phan biét dugc thuc quan trong 6ng tiéu hoa.
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c) Da day
Khi ca duoc 3 — 4 ngay tudi ldc nay da day 1a mot doan phinh to I6n nhét trong

6ng tiéu hoa, nam sau thuc quan va két thiic & phan dau rudt truéc. Khi ca trén bau an

thirc an ngoai thi trude luc dé da day cling xuat hién I6p niém mac, 16p té bao hinh try

cao va nhitng nép gap (Hinh 3.10).

Hinh 3.10: Da day cit doc ciia ¢4 trén bau 5 ngay tudi (40X)
Ghi chu: (A) nép gdp, (B) I6p niém mac, (C) thanh dg day

Khi ca trén bau duoc 15 ngay tudi thi ciu tric va chirc ning da day phat trién
hoan chinh. Da day cé trén bau cé dang hinh tai, dugc chia 1am 2 phan I da day tuyén
va da day co, l0c ndy da day gia ting sé lugng cac té bao hinh try cao va nép gap.
Thanh da day cd ciu tao gom 4 I6p 1a mang ngoai, co tron, dudi niém mac va niém
mac. Cac nép gap c6 thanh phan 1a mé lién két va nhiéu mao mach. Tiép theo niém
mac 12 16p dudi niém mac, 16p nay chira cac day than kinh, dong mach va tinh manh.
Tuyén da day c6 dang hinh 4ng 13 mét phan quan trong caa da day, chang tiét ra dich
hd tro da day tiéu hda thie an, tuyén da day 1a diém dé danh dau su phéat trién hoan
chinh hé tiéu hoa cua ca bot. Tir sau ngay thir 15 dén thi nghiém két thic o ngay 30 thi
da day tiang kich thudc va sé nép gap niém mac nhung khong c6 su thay d6i vé md hoc

nao lién quan duogc tim thay (Hinh 3.11).
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Hinh 3.11: Da day cat doc cia ca trén bau 15 ngay tudi (40X)
Ghi cha: (A) dich nhay da day, (B) nép gap niém mac, (C) nép gdp, (D) ldp co tron,
(E) lép dwsi niém mac, (F) lop niém mgac

Thoi gian hinh thanh va phét trién hoan chinh da day cuaa ca trén bau trong khao
sat nay twong duong véi khao sat cia Pradhan va cs (2012) [212], nhung phat trién
hoan chinh da day cé trén bau ¢ ngay tha 15 thi sém hon ca day [107], ca rd bién
[104], ca ndu [45], c4 Pseudosciaena crocea [194], ca ming [166] c6 thé phan biét
dugc da day véi ca thanh phan khac trong dng tiéu hda & ngay tudi thir 4 va da day
hoan chinh & ngay tudi thi 20.
d) Ruot

Ruot ca trén bau 1a phan dai nhat cua ong tiéu hoa, duoc bat dau tir phia sau da
day kéo dai dén truc trang va hau mén, rugt ¢é chirc ning 13 tidu hoa thirc dn va hap
thu céc chat dinh dudng dé nudi co thé. Rudt ca trén bau 1 ngay tudi la mot ong thang
duoc bao boc bai mot 16p vi nhung mao, khi c& 2 — 3 ngay tudi thi ruot bat dau xuat
hién cac nép gap va do day cua Iop biéu md gia ting ciing véi tudi cua c4, khong bao
lipid xuat hién khi ca trén bau duoc 5 ngay tudi (Hinh 3.12) tuwong tu véi khao sat cua
Pradhan va cs (2012) [212].
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Hinh 3.12: Rudt cit doc ciia ¢4 trén bau 5 ngay tudi (40X). Ghi cha: (A) khéng
bao lipid, (B) thanh rugt, (C) khoang rugt, (D) rugt, (E) hdgu mén

Ca cang 16n cau tric thanh rudt ciing dan hoan chinh, khi ca trén bau duoc 15
ngay tudi thi thanh rudt hoan chinh. Trong khoang thoi gian sau ngay thar 15 dén két
thic thi nghiém & ngay tha 30, khéng cé sy bién ddi nao dugc quan sat thiy lién quan
dén t6 chiic md hoc cua rudt; ngoai trir ting chiéu dai, kich thudc va sé luong nép gap
niém mac caa ruot. Thanh rudt gdm: mang ngoai, co tron, dudi niém mac va niém mac
(Hinh 3.13)

Hinh 3.13: Rudt cit doc ciia ¢4 trén bau 15 ngay tudi (40X)
Ghi chu: (A) nhung mao, (B) té bao ruét, (C) Iép niém mac dudi, (D) ldp co tron,
(E) l6p biéu mé, (F) lép niém mac, (G) khdng bao lipid, (H) thanh rugt, (1) dich rugt
Két qua thi nghiém nay cho thay, rudt cua ca trén bau xuat hién nép gip ¢ ngay
thi 2 tuong ty nhu c& chach lau [41], nhung sém hon ca day ¢ ngay tha 4 [107].
Khong bao lipid c4 trén bau xuat hién & ngay tudi thir 5 cham hon so vai ca bdng

tugng ¢ ngay tudi tha 3 [97], ca tré Clarias nieuhofii & ngay thi 4 [232], nhung nhanh
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hon ca day va c4 r6 bién ¢ ngay thi 7 [104, 107]. Ruét cé trén bau hoan chinh & ngay
thar 15 twong duong véi cd day ¢ ngay thur 14 [107], ca ndu & ngay tha 15 [45] nhung
sém hon ¢4 rd bién va ca béng tuong & ngay thir 20 [97, 104].

T6m lai, 6ng tiéu hda cé trén bau phat trién va hoan chinh sém. Sau 2 ngay c6 thé
phan biét duoc cac phan khac nhau trong ong tiéu hoa nhu khoang miéng, thuc quan,
da day, rudt va hau mén. Ong tiéu héa ca trén bau phat trién hoan chinh nhu ca truéng
thanh & ngay tudi tht 15, day 1a thoi diém cé& co thé an thic an tuoi sdng kich ¢ 16n
va ¢6 kha ning st dung dugc thirc dn ché bién.

3.5.2. Lwa chen thizc an ¢ ca trén bau
3.5.2.1. Thanh phan phiéu sinh vdt trong méi truong ao wong
a) Thuec vat phiéu sinh

Két qua khao sat phiéu sinh thuc vat c6 trong mdi truong ao wong thu duoc 4
nganh va 25 gidng. Trong d6, nganh tao luc (Chlorophyta) c6 16 giéng, nganh tao
khué (Bacillariophyta) c6 6 giong, nganh luan tao (Charophyta) c6 2 gidéng va nganh
tao lam (Cyanophyta) c6 1 giéng (Phu luc 2); Thanh phan thyuc vat phiéu sinh gan nhu
on dinh trong suét qua trinh thi nghiém. Mat do thuc vat phiéu sinh dao dong tur
117.172 &én 1.263.636 ca thé /m3; C6 su bién dong ting hay giam theo ting ngay thi
nghiém va ting cao & nhimg dot gan cubi thi nghiém.

b) Phi€u sinh dong vat

Két qua khao sat phiéu sinh dong vat cé trong mdi truong ao wong thu dugc 4
nganh va 22 giéng. Trong d6 nganh Cladocera c¢6 10 giéng, nganh Copepoda c6 7
giong, nganh Rotifera ¢ 4 gidng va nganh Amoebozoa cé 1 giéng (Phu luc 3). Thanh
phan dong vat phiéu sinh c6 trong méi trudng ao wong gan nhu 6n dinh suét thoi gian
thi nghiém. Mat d6 dong vat phiéu sinh dao dong tir 33.636 dén 1.430.545 cé thé /m?,
phiéu sinh dong vat c6 xu huéng giam mat do tr ngay dau dén gan két thlc thi
nghiém, giéng chiém uu thé 1a Moina 506.364 ca thé /m? va giéng Brachionus 159.818
C& thé /md.
3.5.2.2. Ty I¢ phiéu sinh vdt trong éng tiéu hoa cuia ca

Ca trén bau khi tiéu gan hét nodn hoang thi sir dung thirc dn ¢ ngoai méi truong
vao cubi ngay thir 2. Thirc an tu nhién khong xuat hién trong ng tiéu hoa la phiéu sinh

thuc vat, nhém Amoebozoa tir ngay thi 2 dén ngay thir 30 két thuc thi nghiém. Thirc
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an c6 nhiéu va da sé trong 6ng tiéu hda cua ca trén bau 13 phiéu sinh dong vt gom
nhom Rotifera, Cladocera, 4u tring Nauplius va nhém Copepoda chi xuét hién & ngay
thir 6.

Két qua & Phu luc 4 cho thay ty 18 thirc 3n c6 trong dng tiéu hoa cua ca trén bau
tir ngay thir 2 dén ngay tha 9 tap trung Ia Rotifera, chiém 28,23 — 60,22% va au tring
Nauplius chiém 17,52 — 70,48%; tir ngay tha 10 dén ngay 30 két thac thi nghiém
nhém Cladocera chiém ty 1& cao tir 88,98 — 99,70% chu yéu la gidng Daphnia va
Moina; nhém Copepoda chi c6 ¢ ngay thir 6 chiém 0,3%. O ngay tudi thir 2 dén thir 9
ca trén bau cé kich c& miéng trung binh 1a 0,5 — 0,9 mm nén c& bat dugc con mdi chi
yéu la Brachionus va au trung Nauplius (kich c& trung binh 0,1 mm) chiém ty I¢ rat
cao; & nhitng ngay tiép theo kich c& miéng cia c4 ting 1én nén ca ciing bat méi c6 kich
thudc I6n hon nhu Daphnia va Moina (kich ¢& trung binh 0,3 — 0,4 mm) chiém ty 18 c6
ngay lén tsi 76,14%. Diéu nay do su tién loi thirc an c6 trong mdi truong dé bat moi
va nhitng con méi nho thi tiéu héa cua cé d& hon [155].

TOm lai, ca trén bau tir bot dén 30 ngay tudi khong an phiéu sinh thuc vat, ma an
phiéu sinh dong vat cha yéu la Brachionus, 4u tring Nauplius, Daphnia va Moina. Ca
trén bau trong thi nghiém nay c6 tinh an twong tu nhu c4 day khéng an thyc vat phu
du, chi an dong vat phd du cha yéu Ia au trung Nauplius, Cladocera, Copepoda va
Rotifera [107]; cé két ciing khong c6 thuc vat phi du trong ong tiéu hda, con dong vat
phi du trong 6ng tiéu hoa chu yéu la Rotifera, Copedoda, Daphnia, Moina va
Eucyclops [86]; ca that 1at cudm thic an chi yéu 1a nhém Copepoda va Ostracoda
[119]; nhung khéac véi c& bong tuong tir ngay thir 2 dén ngay thir 5 thi an tao don bao
chiém 20 — 95% sau ngay th 5 méi an dong vat phiéu sinh [210] va c4 ré dong an
thize an bén ngoai & ngay tudi thir 3, thirc an trong dng tiéu héa gom céc loai tao don
bao 40% va dong vat phiéu sinh 60% [23]. M&i mot loai ca co dic diém dinh dudng
khong gidng nhau cho nén s& c6 su khac nhau vé thai gian 1ay thirc an bén ngoai, ciing
nhu cac loai thirc dn ma ca s& an vao ong tiéu hoa [92]. Pho thirc dn cua mdi loai ¢4 co
thé s& thay doi cho pht hop véi co so thire an c6 trong méi truong nudc, khi ca co thay
d6i loai thire an thi thire an méi phai thich hop véi dac diém cua giai doan phat trién va

co quan ti€u hoa cua ca [117].
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3.5.2.3. Chi sé thire an dwoc lya chon (E) cua ca trén bau bt dén 30 ngay
Két qua phan tich chi sb lya chon thirc an cua ca trén bau wong trong ao dén 30
ngay tudi dugc trinh bay trong Bang 3.17

Bang 3.17: Chi sé thirc dn dugc ca trén bau lya chon

Ngay tuoi

Zooplankton

2 3 4 5 6 7 8 9 10 15 20 25 30
Thermocyclops -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 - -1
Bosminopsis -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
Bosmina -1 - -1 - - -1 -1 -1 - - -1 01 -02
Pseudosida -1 - - -1 -1 -1 -1 -1 - -1 -1 - -1
Macrothrix -1 - -1 - -1 - -1 -1 04 - -1 01 -01
Daphnia -1 -1 01 -02 -02 010 0,14 033 061 061 045 050 0,40
Moina -1 -1 -1 -1 -1 -1 016 0,19 055 063 0,73 088 0,85
Brachionus 049 055 046 042 041 029 036 029 -1 -1 -1 -1 -1
Nauplius 0,73 0,71 062 055 051 043 042 0,18 -1 -1 -1 -1 -1

Két qua Bang 3.17 cho thiy, cé trén bau c6 su lya chon thirc an khi ca bat dau an
ngoai va cd su thay do6i theo thoi gian phat trién cia co thé ca. Thoi gian dau thi
nghiém tir ngay thir 2 dén ngay thir 9 thire an ty nhién cé kich ¢ nhé nhu Brachionus
sp va au trung Nauplius duoc ca lua chon véi chi s tir 0,18 — 0,73, vi ca trén bau thich
an moi dong, c6 kich thudc nho, boi 16i cham cham; tir ngay thir 10 dén két thac thi
nghiém cé& khong lua chon 2 loai thirc dn nay nira thé hién qua chi sé am. Cang vé cudi
thi nghiém thi c& chon loai thirc an tu nhién cd kich c& I6n hon nhu Daphnia va
Moina, cu thé tir ngay thtr 7 ¢ bat dau chon Daphnia véi chi s6 0,10 — 0,61 va Moina
ca chon tir ngay tht 8 ¢d chi s6 tir 0,16 — 0,88. Su lya chon thtrc 4n cua ca co thé lién
quan dén sy hién dién thirc an c6 trong thuy vuc, thirc an ua thich, tap tinh an cta loai,
kich ¢& miéng va cau triic hoan chinh cia 6ng tiéu hoa.

Barkoh (1984) [140] cho rang tap tinh an cta loai 1a mot trong nhitng yéu t6 rat
quan trong, quyét dinh dén su lya chon thtrc an cua loai d6. Phiéu sinh dong vat duoc
ding rong rai dé nui cac loai Au trung cé do ¢ kich c¢& nho, boi cham, sbng lo ling
trong moi truong nuwdc nén nd lam thirc an thich hop cho ca bot khi hét nodn hoang
[15, 160, 170, 236]. Ca trén bau trong nghién ciu ndy cd su lua chon thire an tuong
duong voi ca két co sy lua chon Rotifera 0,19 — 0,56, Daphnia 0,17 — 0,75 va Moina
0,32 — 0,82 [86]; c4 day st dung thirc dn duoc lya chon 1a 4u trung Nauplius 0,08 —
0,79, Rotifera 0,52 — 0,61, Daphnia 0,13 — 0,65, Moina 0,05 — 0,88 [107].
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T6m lai, két qua phan tich thanh phan thtrc in trong dng tiéu hda cé trén bau tir 2
dén 30 ngay tudi cho thiy c& khdng chon phiéu sinh thuc vat [am thirc dn ma chi chon
an thirc an 13 phiéu sinh dong vat. Tir ngay 2 dén ngay 9 ca chon thuc an c6 kich ¢c&
nhé nhu 4u trung Nauplius va Brachionus, tir ngay 7 tré vé sau ca chon loai thire an co
kich ¢& 16n hon nhu Daphnia va Moina ludn 6n dinh trong dng tiéu hoa cua cé trén
bau cho dén thi nghiém két thic & 30 ngay.

3.6. Kha ning chju dwng mot sb yéu té6 moi trwong caa ca trén bau tir 1 dén 30
ngay tuoi
3.6.1. Nhiét dg cao va nhiér dg thap gay chét ca

Nhiét d6 ban dau thi nghiém la 27°C. Két qua Bang 3.18 cho thay, nhiét do trén
gy chét cé trén bau dao dong trong khoang 39,2 — 41,4°C va nhiét d6 dudi 13,7 —
14,3°C. Bién do dao dong nhiét do gay chét caa ca trén bau hep dat 2,2 & nhiét do trén
va 0,6 ¢ nhiét d6 dudi. Nhiét d6 dudi gay chét ca trén bau kha thap 1a 13,7 — 14,3°C,
diéu nay cho biét day 1a mot loai ca thuong séng va phan bb & ving nhiét di va can
nhiét doi.

Bang 3.18: Nhiét do gay chét cé trén bau & ngay tudi khac nhau

Ngay tuoi

1 5 10 15 20 25 30

Nhiét o trén
gay chet ca (°C)
Nhict 4o dudi 1) 5105 140+05 138402 13705 140:05 14305 14,2403
gay chét ca (°C)

41,4+0,5 40,8+0,2 40,2+0,2 40,3+0,2 39,7+0,2 39,3+0,1 39,2+0,5

Ghi chd: S¢ liéu thé hién gia tri trung binh + dé léch chuan.

Nhiét do trén gay chét cé trén bau thap hon cé 16 bién (40,3 — 42,9°C) [104], c4
tra (40,8°C) va cé basa (40,3°C) & giai doan céa gidng [14]. Nhiét do dudi gay chét ca
trén bau trong nghién ciu nay thap hon ca ro bién (15,2 — 15,7°C) [104] va cé tra
(16,7°C) [14], nhung cao hon c4 chép Cyprinus carpio (4,5 — 9,2°C) [78] va ca that lat
cuom (10,1 — 11,0°C) [27].

3.6.2. pH cao va thdp gay chét ca

pH ban dau thi nghiém 12 7,0. Két qua trong Bang 3.19 cho thay, pH cao gay chét
c4 trén bau dao dong tir 9.9 dén 10,8 va pH duéi trong khoang 3,1 — 3,5. Bién d6 dao
dong pH gay chét cua ca trén bau hep dat 0,9 ¢ pH cao va 0,4 & pH thap, pH thap gay
chét ca trén bau c6 xu hudng giam khi ca 1 ngay tudi la 3,5 toi c& 30 ngay tudi con 3,1

diéu nay cho thay khi cé& Ion c6 kha ning phan b va séng ¢ pH thap tt hon.
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Bang 3.19: pH gay chét ca trén bau & cac ngay tudi khac nhau

Ngay tuoi
1 5 10 15 20 25 30
PH €0 93 9,007 1014005 10,60,04 10,7+0,04 10,1+026 10,8+0,13 1044017
chet ca (°C)
pH thap gay
bhétca () | 35:003 35:001 34004 33005 33010 31:012 312001

Ghi cha: Sé liéu thé hién gia tri trung binh + @6 léch chuan.

M&i mot loai ca co kha nang thich ung va chiu dung véi pH ciia méi truong khéac
nhau, & trong cung mot loai cé vaéi cac trang thai sinh ly khac nhau thi ciing thich @ng
véi miac pH khac nhau. Boyd (2000) [146] cho rang, “méi trudng nudc ¢ pH tir 9 dén
11 c& giam sinh truéng va sinh san, pH tir 4 dén 5 cé s& khéng sinh san, pH = 4 va pH
=11 1a diém chét acid va diém chét bazo cua c&”. C4 trén bau trong nghién ciru nay cé
kha nang chiu dung pH thap tot va loai séng dugc dudi diém chét acid.

Két qua & nghién ctu nay cho thay cé trén bau cd pH cao gay chét cao hon ca rd
bién (9,0 — 9,6) [104]; twong dwong véi ca chép (9,5 — 10,8) [78], ca tai twong
Osphronemus goramy (9,5 - 11) [109] va c4 ré6 déng Anabas testudineus (11) [35]
nhung thap hon cé sic ran Trichogaster pectoralis (11,8) [35]. O pH thap gay chét ca
trén bau cao hon ca sic ran (2,4) [35]; twong dwong voi ca rd bién (3,0 — 3,4) [104]
nhung thip hon ca that lat cudm (3,5 — 4,5) [27], c4 tai twong (4,0 — 4,5) [109] va ca ca
chép (4,2 — 4,5) [86].

3.6.3. Nguwdng oxy va tiéu hao oxygen cia ca trén bau

Két qua trong Bang 3.20 cho thay, ngudng oxy cé trén bau dao dong tir 0,52 dén
0,83 mg Oz /L va tiéu hao oxygen trong khoang 0,54 — 2,94 mg O /g.gi¢ va c6 khuynh
huéng giam dan theo ngay tudi.

Bang 3.20: Ngudng oxy (mg Oz /L) va tiéu hao oxygen (mg O2 /g.gid) ca trén bau &

cac ngay tudi khac nhau

Ngay tuoi
1 5 10 15 20 25 30
Ngudng oxy  0,83£0,05 0,80£0,08 0,75:0,05 0,72+0,03 0,70+0,01 0,64+0,05 0,52+0,04
;‘(‘;‘éen a0 5044016 2824016 229+017 1.96£006 1524003 098+005 054+0,03

Ghi chi: S¢ liéu thé hién gia tri trung binh + dé léch chuan.

Nikolsky (1963) [90] cho rang “lugng oxy ma ca can khéng cé dinh, nd cé thé

thay doi theo giai doan phat trién cua tirng ca thé. Ngudng oxy va tiéu hao oxygen cua
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c& trén bau bién doi theo quy luat 12 c4 thé truong thanh chiu dung diéu kién thiéu oxy
t6t hon ca thé non”. Tir 46 cho thiy ngudng oxy cua cé trén bau & ngay tudi nho cao
hon ngudng oxy cua ca & ngay tudi 16n va “ca thé con non co cudng do trao doi chat
cao hon ca thé truong thanh nén tiéu hao oxygen cua cé& thé con non 16n hon cé thé
truong thanh” [22]. Ngudng oxy cua cé trén bau thap hon ca tréi Labeo rohita (0,66 —
0,97 mg 02 /L) [120], twong dwong véi cé ro bién (0,54 — 0,80 mg Oz /L) [104] va me
trang Hypophthalmichthys harmandi (0,55 — 0,89 mg O2/L) [78], nhung cao hon so
Vi ca chép (0,11 — 0,22 mg Oz /L) va ca tram co Ctenopharyngodon idella (0,22 —
0,49 mg O2/L) [78].
3.6.4. P¢ mgn gay chét cé trén bau

Két qua nghién ctru xac dinh do man gay chét ca trén bau dao dong tir 14,3 dén
16,3%o. Cu thé do man gay chét ca trén bau 1 ngay tudi (14,3 + 0,6%.), 5 va 10 ngay
tuoi (14,7 £ 0,6%o), 15 ngay tudi (15,0%o), 20 ngay tudi (15,3 + 0,6%o), 25 ngay tudi
(15,7 + 0,5%0) va 30 ngay tudi (16,3 + 0,5%0). D6 man gay chét ca trén bau cé xu
huéng tiang theo ngay tudi cuia cd mic du bién do khong Ion. Pang Ngoc Thanh (1974)
[15] cho rang “dd man tir 5 — 8% 1a dd man sinh ly chung cua da sé cac thay sinh vat”.
Nhu vay do man sinh 1y chung thap hon so v&i do man gay chét ca trén bau. Tu thi
nghiém cd thé két luan day 1a loai ca c6 kha niang song trong mai truong nuéc lg. Piéu
nay ciing pht hop vai nhan dinh cé trén bau séng dugc trong méi truong nudc lg, co
dic tinh sbng thanh dan it hoat dong, thuong chum lai thanh khéi trong héc da, hoc
cay ven bd [77, 134]. D6 man gay chét ca trén bau trong thi nghiém nay cao hon ca 1o
bién (11,1 — 11,8%o) [104], ca tai tuong (L1 — 13%o) [70], ¢4 that lat cudom (11 — 12%o)
[27], c& mé tring (9%o) [204], c& tram co (9,75%0) [151], ca basa (10%o) [6]; twong
duong vai ca chép (11,1 — 16,8%o0) va ca linh éng Cirrhinus julienni (16%o) [79];
nhung thap hon so vai ca rd dong (phdi 1a 19%. va ca bot 17%o) [35], ca leo Wallago
attu & 30 ngay tudi (18%.) [30].

TOm lai, ca trén bau tir 1 ¢én 30 ngay tudi ¢d nhiét do trén gay chét dao dong tur
39,2 dén 41,4°C va nhiét a6 duéi trong khoang 13,7 — 14,3°C. pH cao gay chét c4 trén
bau dao dong tir 9,9 dén 10,8 va pH dudi trong khoang 3,1 — 3,5. Ngudng oxy ca trén
bau dao dong tir 0,52 dén 0,83 mg O /L va tiéu hao oxygen trong khoang 0,54 — 2,94
mg O2/g.gio. P man gay chét ca trén bau dao dong tir 14,3 dén 16,3%o.
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3.7. Anh hwéng cia thire An va mat d dén ting truong, ty 1é song ca trén bau giai
doan 1 — 30 ngay tudi trong bé composite
3.7.1. Anh hwéng cia cac té hop thirc dn dén ting truéng va ty 1 séng ca trén bau
3.7.1.1. Mét s6 chi tiéu méi trurong miedc trong bé wong

Mbi truong nude trong bé wong ca gom nhiét do 24,0 — 28,6°C; pH = 7,0 — 7,8;
DO = 5,4 — 6,0 mg /L; NHs/NHs* = 0,0 — 0,06 mg /L va NOz = 0,0 — 0,5 mg /L.
Nhitng yéu té moéi truong trong thi nghiém nay déu thich hop cho ca trén bau sinh
truong va phét trién.
3.7.1.2. Tang trwong cua ca trén bau vé khéi lirong va chiéu dai

Két qua ting truong vé khdi luong va chiéu dai ca trén bau sau 30 ngay wong
trong bé bang cac t6 hop thirc an khac nhau trong Bang 3.21
Bang 3.21: Tang truéng cua cé trén bau vé khéi luong va chiéu dai sau 30 ngay wong

bang cac t6 hop thic an

Thoi gian _ Chi tieu NTL NT2 NT3 NT4
Kg(a’llllgfu”g W (q) 0,0005¢ + 0,0 0,0005¢ + 0,0 0,0005¢ + 0,0 0,0005¢ + 0,0
W (9)  0,2539°% 0,0111  0,4066%+ 0,0047  0,1028° +0,0028 0,0586% = 0,0169
Khéilwong DG 00084°+0,0004 0,0135¢+0,0002 0,0034°+0,0001 0,0020¢ + 0,0006
£ (9/ngay)
cuoi
((;ﬁ]gg“y) 20,74°+0,1748  22,350+0,0400  17,75°+0,0831  15,32%  0,5340
%Tg%gg‘ L (mm) 22833°+0,0333 2,2500°%0,0500 2,2833° +0,0441 2,2667°+ 0,0167
Lo (mm)  3250°+0,3215 38,729+ 0,5600  22,07°+0,1602  20,82° + 0,1878
Chitudai (o0 100720400089 12155200203 06804’ 0,0048 06183+ 0,067
cuoi
(()/“:’/ﬁggy) 8,86°+0,0327  9,50°+0,1258  7,71°+0,0471  7,41%+0,0530

Céc gia trj trong cuing hang c6 chiz cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh + sai so chuan.

Két qua trong Bang 3.21 cho thdy, ngay dau tién thi nghiém kich c¢& c4d ¢ 4
nghiém thirc trong d6i ddng nhét vé khdi lwong trung binh (0,0005 g /con) va chiéu
dai trung binh (2,2 mm /con) khong c6 khac biét (p>0,05) gitra cac nghiém thirc. Sau
30 ngay thi nghiém thi ca dat trung binh v& khéi luong 1an luot NT1 (0,2539 g /con),
NT2 (0,4066 g /con), NT3 (0,1028 g /con), NT4 (0,0586 g/con) va chiéu dai trung binh
lan Iwot 1a NT1 (32,50 mm /con), NT2 (38,72 mm /con), NT3 (22,97 mm /con), NT4
(20,82 mm /con); co su khac biét théng ké (p<0,05) ¢ khdi lwong va chibu dai giita 4
nghiém thirc véi nhau. O NT2 cé c6 ting truong cao nhat dat DWG = 0,0135 g /ngay
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va DLG = 1,2155 mm /ngay, ¢ nghiém thirc nay ca an dong vat phiéu sinh la artemia
tir ngdy thir 2 dén ngay thtr 10 va sau d6 thi an trun chi, trimg cyst artemia duoc dem
ap trong moi trudng nudc 1o (5%o) sau khi bung di hodc nd thi cho ca trén bau an
trong moi trudng nude ngot thi du trung artemia sdng va lo ling trong méi truong
nude ngot khoang 2 gid nén cé trén bau ciing bat dugce con mdi artemia tot. Ca c6 tang
treong thap nhat @ NT4 dat DWG = 0,0020 g /ngay va DLG = 0,6183 mm /ngay do ca
trén bau dugc cho an TACN ngay tir dau chwa thich hop voi su phat trién cua dng tiéu
hoa din dén ca sinh truéng cham.

Phiéu sinh dong vat 1a thic an t6t nhat va dau tién cho da sb cac loai ca [92].
Thitc an tu nhién dé tiéu héa hon TACN va thirc an tu nhién ciing gop phan vao qua
trinh tiéu hoa do c¢6 nhiing enzyme, thanh phan acid amin cao, kich ¢& nho, boi 19i
cham, lo ling trong nudc va it 6 nhidm moi trudng [148, 173]. Mot s6 loai thire dn ty
nhién rat quan trong dé wong mot sd loai ca nudc ngot va min cé gia tri kinh té cao
hién nay 13 tao, dong vat phiéu sinh, luan tring va artemia [191], nhiéu loai ca duoc
vong thanh cong khi st dung phiéu sinh dong vat lam thire an [237]. Person-Le Ruyet
va cs (1993) [207] cho rang sir dung thirc an ché bién cho ca bot dn sém dan dén ting
truong kém.

Sau 30 ngdy uong ca trén bau bang cac to hop thirc an, ca co ting trudong khoi
luong dic trung dao dong tir 15,32 dén 22,35% /ngay; cao hon so véi ca day (15,2 —
16,4% /ngay) [107] va lwon dong Monopterus albus (5,26 — 5,35% /ngay) [68]; tuwong
duong véi ca két (19,0 — 20,3% /ngay) [86]; lwon dong (16,16 — 19,16% /ngay) [43] va
ca basa (20,8% /ngay) [190]. C4 trén bau ¢ ting truong chiéu dai dic trung tir 7,41
dén 9,50% /ngay cao hon so voi ca day (3,60 — 4,12% /ngay) [107].
3.7.1.3. Hé s6 bién thién va ty 1 séng

Két qua hé sé phan dan va ty 1 séng ca trén bau sau khi wong 30 ngay bang cac

t6 hop thac an trong Bang 3.22.
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Bang 3.22: Hé sb bién thién va ty 1¢ sdng ca trén bau sau khi wong 30 ngay bang céc to

hop thirc an
Chi tiéu Thai gian NT1 NT2 NT3 NT4
CVw(6) g9 e 760 199 ot 50
oo Gy 22 3m  sw e

Tylésong (%) 30 ngay 1850°+ 1,27 37509+ 179 2310°%056 12,18 0,86

Céc gia trj trong cling hang c¢6 chit cai giong nhau thi khac biét khong c6 ¥ nghia thong ké (p>0,05).
So liéu the hién gid tri trung binh * sai so chuan.

Két qua trong Bang 3.22 cho thay, hé s bién thién vé khéi lugng ciing nhu chiéu
dai ngay dau tién bé tri thi nghiém Ia twong di ddng nhat. Sau 30 ngay thi nghiém hé
s6 phan dan vé khéi luong tir 1,99 dén 7,60% va chiéu dai trong khoang 1,28 — 1,71%.
Hé sb bién thién thap & NT2, NT3 va cao & NT1, NT4 déu nay cho biét c4 trén bau bat
dau 4n thtc an ngoai thi dn dong vat phiéu sinh (artemia va luan tring) cho ca ting
truong déu hon nén hé sb bién thién thap so voi cho ca an long do tring va thic an
cdng nghiép. Kestemont va cs (2007) [182] cho rang su phan ¢& trong quan dan 1a van
dé rat quan trong d6i vai nhiing loai ca dit va co dic tinh sin con moi. Ca trén bau c6
hé sb bién thién thap hon c& day CVw = 3,70 — 89,47% [107], luon dong 20 ngay tudi
c6 CVw = 4,61 — 11,44% va CVL = 4,76 — 10,4%, & 40 ngay tudi ¢ CVw = 15,18 —
23,44% va CV. = 2,74 — 4,23% [43], nhung cao hon ca két CVw = 0,20 — 0,46% [86].

Ty & sdng ca trén bau sau 30 ngay dao dong tir 12,18 dén 37,50%; dat cao nhat &
NT2 37,50%, NT3 23,10%, NT1 18,50% va thap nhat & NT4 12,18%, c6 su khac biét
théng ké c6 ¥ nghia (p<0,05) giita 4 nghiém thac trong thi nghiém. G NT2 c6 ty Ié
séng cao 1a do cho an thirc an artemia nhitng ngay dau, tiép theo cho an trin chi dén
két thac thi nghiém:; 2 loai thtrc dn nay phu hop ¢& miéng, giau dinh dudng va dic tinh
in cua cé trén bau. O NT1 cho an long dé trang két hop bot ddu nanh va NT4 cho an
TACN ngay tir dau cho nén cé ty & ca song thap, “do & giai doan con nho ca bot
khong di men dé tiéu hoa duoc thic in cong nghiép hay ché bién” [150], ngoai ra
trong méi truong khong co thirc an ua thich thi ca sé& sir dung thie an bat budt luc d6
ty 1& song thap [92]. Ty 1& séng ca trén bau trong nghién ciu ndy gan trong duong véi
ty 1& sdng cua ca tra khi cho an thirc an luan tring (25%), trimg nude (19%), long do
tring két hop bot dau nanh (13%) [130], ca heo (28,6%) [9]; thap hon cé& két (66,6 —
90,7%) [86], ca bong lau (42,7 — 90,6%) [26], ca tra nghé (40,9 — 95,5%) [131], ca
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ling nha (58,67 — 96,0%) [49, 50], c4 tré Phi Quéc (74 — 77,3%) [60]; nhung cao hon
caleo (2 - 12%) [11].

Nghién ctru thay ddi thire an, dé tim ra loai thire an thich hop cho ting trueéng va
ty 1¢ séng cua ca tdt nhat 1a mot trong nhirng diém then chét nhim nang cao ning sut
va hiéu qua kinh té. Tuy nhién, ngoai thirc 4n thi cac khia canh k§ thuat ciing can duoc
quan tdm nhu hé thdng wong nudi, quan Iy méi trudng nuéc, ki thuit chim soc va
phong tri bénh cho tot dé c6 hiéu qua cao nhat. Trong ca mot qua trinh wong ca bot
viéc chon thirc an phu hop déng mét vai tro hét stc quan trong, dic biét 1a nhirng loai
ca dir an dong vat va an thit 1an nhau. Trong céc loai thirc 4n tu nhién dung wong cé4
nudc ngot giai doan dau thuong 1a moina va trin chi. Tuy nhién, kich c& miéng ca trén
bau nhoé nén 3 ngay dau phai ding long dé tring, bot dau nanh, luan tring hoic
artemia, sau d6 mai ding moina va trin chi thi dem lai hiéu qua tét hon trong wong ca
trén bau giai doan cé bot 1én ca huong. Tiéu chuan cua thic an cho ca bot in 14 phai c6
mat do thich hop, van dong vira phai, kich ¢ phu hop vaéi ¢ miéng cua ca va gia tri
dinh dudng on dinh thi ca dn vao méi phat trién va sinh truang tot.

Nhu vay, dua vao két qua nghién cau nay cd thé két luan khi sir dung thirc an
phiéu sinh dong vat két hop vai trin chi hoic ca tap dé wong nudi cé trén bau dén 30
ngay tudi cho ty Ié séng va tang truang tot nhat.

3.7.2. Anh hwoéng ciia mdt dg dén ting trwéng va ty 1é séng ca trén bau
3.7.2.1. M6t sé chi tiéu méi truong niedc trong bé wong

Mbi treong nudc trong bé wong cé trén bau giai doan 1 — 30 ngay tudi khac nhau
vé mat 6 géom nhiét do tir 25,1 — 28,6°C; pH = 7,0 — 8,0; DO = 42 — 51 mg /L;
NHs/NHs* = 0,0 — 0,09 mg /L va NOz = 0,0 — 0,5 mg /L. Nhitng yéu t6 madi truong
nuéc trong thi nghiém nay déu thich hop cho ca trén bau sinh truong va phat trién.
3.7.2.2. Tang trwong cua ca trén bau vé khéi lirong va chiéu dai

Két qua tang truong vé khdi lwong va chiéu dai c& trén bau sau 30 ngay wong

trong bé & cac mat do khéac nhau trong Bang 3.23
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Bang 3.23: Tang truéng cua ca trén bau vé khéi lwong va chiéu dai & cac mat do khac

do sau 30 ngay uong

Thoi gian __Chi tiéu NT1 (10) NT2 (20) NT3 (30) NT4 (40)
Kggrillggung W (g) 0,0004+00  0,0005%+ 0,0 0,0004° + 0,0 0,0004° + 0,0

W ()  0,3053°%0,0038 0,3606°% 0,065 05274+ 0,0099  0,3910° % 0,0065

Khéi wong &r\]’gg) 0,0102°+0,0001 0,0120°+0,0006 0,0176°+0,0003  0,0130° + 0,0002

e ((;,ﬁggvy) 2184°+0,0544  2229°+0,0923 23820400548  22,93°+0,1139

CHICUSA | (mm)  24333°30,0167 23600°£00100  24000°%0,0289  2,3667* 0,041

Lw(mm) 3533202906 371703371 42587404475  39,13°% 0,1481

Chidu dai (mr[r)l;;]gay) 1,0968°+0,0091 1,1605°+ 00111 1,23391¢+0,0154  1,2260° + 0,0046
e ((yfﬁggy) 893°+0,0080  921+00233  958°+00685  9,38°+0,0586

Céc gia trj trong cling hang ¢ chiz cai giong nhau thi khac biér khdng cé ¥ nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh + sai so chuan.

Két qua thi nghiém trong Bang 3.23 cho thay, cé trén bau bd tri thi nghiém c6
khéi lwong va chiéu dai twong ddi ddng nhat, khdng c6 khac biét ¥ nghia (p>0,05) gitra
bdn nghiém thirc. Sau 30 ngay cé trén bau c6 khdi lugng tir 0,31 dén 0,53 g /con va
chiéu dai tir 35,33 dén 42,58 mm /con. Khéi lwong cua ca ciing nhu chiéu dai dat cao
nhat & NT3 wong 30 con /lit 12 0,53 g /con va 42,58 mm /con khac biét co y nghia
(p<0,05) so vé&i 3 nghiém thirc con lai, thip nhat 1a NT1 wong 10 con /lit; nhin chung
mat d6 c6 anh huong dén ting truong cua ca trén bau giai doan 1 — 30 ngay tudi, ting
truong ting dan tir mat d6 10 con /lit, 20 con /lit, 30 con /lit va giam ting truong khi
wong & 40 con /lit. Téc d6 tang truong tuyét dbi vé khdi luong va chiéu dai dat cao
nhat & NT3(30) DWG = 0,0176 g /ngay va DLG = 1,3391 mm /ngay, ké tiép la
NT4(40) DWG = 0,0130 g /ngay va DLG = 1,2260 mm /ngay, NT2(20) DWG =
0,0120 g /ngay va DLG = 1,1650 mm /ngay va thap nhat 1a NT1(10) DWG = 0,0102 g
/ngay va DLG = 1,0968 mm /ngay, khac biét c6 y nghia (p<0,05) gitta NT3(30) véi 3
nghiém thirc con lai nhung gitra NT2(20) vai NT4(40) thi khong khac biét (p>0,05).
Tuong tu, ting trudong khdi luong va chiéu dai dic trung cao nhit & NT3 SGRw =
23,82% va SGRL = 9,58%, thap nhat & NT1 SGRw = 21,84% va SGR. = 8,93% va
gitra 4 nghiém thuc khac biét co y nghia (p<0,05).

Dé tang san luong trong nudi trong thuy san, nguoi ta co thé ap dung nhiéu bién

phap trong do6 tang mat do nudi thuong dugc lya chon [218]. Theo Bachiel va Le Cren
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(1978) [135], mat d6 wong 1a mot yéu té anh huong 1én ting truong, ty 186 sdng va ning
suat cua ca nudi. Ca trén bau c6 tang truong khéi luong dic trung tir 21,84 dén 23,82%
Ingay dat két qua cao hon so véi ca két 18,5 — 19,4% /ngay [86], c4 16¢c bdng Channa
micropeltes 14,5 — 15,0% /ngay va mat do cao ting trudng cao hon mat do thap [4], ca
chanh duc Channa gachua 8,39 — 9,11% /ngay va wong mat do tir 3 dén 7 con /lit két
qua mat do cao cho ting trudong cao hon mat d6 thap [24]. Tang truong chiéu dai dic
trung ca trén bau dao dong tir 8,93 dén 9,58% /ngay twong duong véi ¢ chach lau
Mastacembelus favus 8,26 — 9,29% /ngay [8]. G mét nghién ctiu khac trén cé trén
Ompok padda & An D¢ khi wong & mat d6 4 con /lit cho ty Ié sbng va ting truéng cua
ca tot nhat [218].
3.7.2.3. Hé sé bién thién va ty 1¢ song

Két qua hé sé bién thién va ty I ca trén bau song ¢ cac mat do khac nhau sau 30
ngay wong trong Bang 3.24.
Bang 3.24: Hé s6 bién thién va ty 18 ca trén bau song & cac mat do khac nhau sau 30

ngay uvong
Chi tieu Thai gian NTL (10) NT2 (20) NT3 (30) NT4 (40)
CVw (%) gc1> Egg o,cc))z 7,%3 3,%6 2,086
G Y A S v: SR v B

Tylésdng (%) 30 ngay 4150°+203 3228°+143 30,10°%0,75  2550°+ 0,67

Céc gia trj trong cling hang ¢ chiz cai giong nhau thi khac biér khdng cé ¥ nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh £ sai so chuan.

Két qua trong Bang 2.24 cho thay, ngay dau tién bd tri thi nghiém ca trén bau
tuong doi dong déu vé CVw = 0% va CV. dao dong tir 0,73 dén 2,08%. Sau 30 ngay
wong ca trén bau c6 hé sé bién thién vé khéi luong trong khoang dao dong tir 0,02 dén
7,93%, cao nhat & NT2(20) 7,93%, tiép theo 1a NT3(30) 3,26%, ké dén NT4(40)
2,86% va thap nhat 1a NT1(10) 0,02%. Hé s6 bién thién vé chiéu dai sau 30 ngay wong
dao dong 0,66 — 1,82%, cao nhat & NT3(30) 1,82% va thip nhat & NT4(40) 0,66%. Hé
s6 bién thién ca trén bau twong ddi thap. Nguyén nhan, c6 thé trong qua trinh wong
cung cap thire an ddy da vé lugng va chat nén ca phat trién tét dan dén hé sé bién thién
thap. Mat khac, do ca trén bau 1a mot loai ca an dong vat va ca dir, co thé trong qua

trinh wong c4 16n an thit c& nho dan dén két qua hé sé phan dan thip. Hé sb bién thién
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c& trén bau twong duong hé sb bién thién ca két CVw = 1,15 — 8,78% [86], thap hon so
véi cé 1oc bbng 6,78 — 33,33% [4].

Ty 18 ca trén bau séng dao dong tir 25,50 dén 41,50% theo xu huéng 1a mat do
cang cao thi ty & sdng thap, cao nhat & NT1(10) 41,50% va khéc biét (p<0,05) so V4i
3 nghiém thirc 1a NT2, NT3 va NT4. Tiép theo 1a NT2(20) 32,28% va khéc biét co y
nghia (p<0,05) v&i NT1(10) va NT4(40) nhung khong khac biét (p>0,05) véi
NT3(30), ké tiép 1a NT3(30) 30,10% va khac biét c6 ¥ nghia (p<0,05) voi NT1(10) va
NT4(40) nhung khéng khac biét (p>0,05) véi NT2(20), va thap nhat 1a NT4(40)
25,50% khac biét co6 y nghia (p<0,05) véi 3 nghiém thuc con lai. Qin va Fast (1996)
[215] nhan dinh rang di véi cac loai ca an dong vat thi khi kich c& khong dong déu sé
lam tang ty Ié an thit 1An nhau dan dén két qua ty 1¢ sdng thap. Nhin chung, voi céc
loai ca an dong vat, wong mat do cao c6 két qua ty 16 sdng thuong thap. C4 trén bau co
ty 18 séng thap hon so vai ca két 60,7 — 88,9% [86], ca chach lau 52,5 — 61,3% [8], ca
I6¢c bong 57,2 — 62,2% [4]; twong duong vai ca tra 20,5 — 47,5% [102]. Trong thoi
gian wong c4, mat d6 wong phu hop s& co vai trd that sy quan trong dé dat dugc ting
truong va ty 18 séng tot. Dac biét cho nhirng loai ca an dong vat, ca dir va an thit 13n
nhau. Do do, bd tri mat dé phu hop sé& han ché duoc an thit 1an nhau cua ca con, gilp
tang ty & séng sot dan ca [216].

T6m lai, wong ca trén bau giai doan 1 — 30 ngay tudi khac nhau vé mat do cho
tang trudng tot nhat & 30 con /lit, thap nhat 10 con /lit va ty I¢ sdng cao nhat & mat do
10 con /lit, thap nhat 40 con /lit. Vi vy, nén uong ca trén bau giai doan tir ca bot 1én
ca huong mat do 20 — 30 con /lit la thich hop.

3.8. Anh hwéng cia thire dn ché bién c¢6 ham lwong protein khac nhau va mat do
khac nhau dén ty I¢é séng, ting truwéng caa cé trén bau tir 31 — 90 ngay tudi trong
bé composite

3.8.1. Anh hwéng cua thiee dn ché bién cé ham lwong protein khac nhau dén ting
truéng Va ty 1 séng ca trén bau

3.8.1.1. M4t s6 yéu té mdi truong nuéc trong bé wong

Trong subt thoi gian thi nghiém, cac yéu t6 méi truong nude nhu nhiét do, pH,
DO, NH3/NH4" va N-NO>" dao dong khong qua 16n gitta cac nghiém thac va gitra cac

lan do sang va chiéu, duoc tong hop va trinh bay trong Bang 3.25.
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Bang 3.25: Céc yéu t6 méi trudong nudc wong ca trén bau trong bé composite khi st

dung thire an ché bién c6 ham luong protein khac nhau

Chi tieu NT1 (35%) NT2 (40%) NT3 (45%) NT4 (50%)
. 24275 2429 24 28 24 28
N N y
Nhiét 45 (°C) 259+12 26114 250+ 13 258212
oH 7-75 7.75 7_75 7_75
5.6 56 56 56
DO (mg/L) 55205 54105 56205 53205
. 0 0,009 0- 0,009 0- 0,009 0- 0,009
NHs/NH." (mg/L) 0.007 £ 0.0 0,007 £ 0,0 0,006+ 0.0 0,006 £ 0,0
0_2 0_2 02 0.2

N-NO" (mg/L) 12207 13207 16207 16207

Dong trén thé hién gia tri nho nhat va 1én nhdt do dwoc. Dong dudi thé hién gia tri trung binh + do
Iéch chuan (n = 160 mau /chr tiéu)

Do thi nghiém dugc bd tri noi c6 mai che va suc khi lién tuc nén yéu td nhu nhiét
d6 ctia hé thong bé wong c6 su chénh léch khong dang ké dao dong trong khoang 24 —
29°C va nam trong khoang nhiét do thich hop tir 20 — 30°C [90]. pH va DO lan luot tir
7,0 dén 7,5 va 5 — 6 mg /L ciing phu hop theo nhan dinh cia Boyd (1998) [145], gia tri
pH tir 6,5 dén 9,0 va 6xy hoa tan (DO) thich hop cho ca 1a > 3 ppm. NHs/NH4* dao
dong tir 0 dén 0,009 mg /L, N-NOy tir 0 — 2 mg /L. Boyd (1990) [144] cho rang ham
lugng NHa/NH4* thich hop nhat duéi 1 mg /L (cho phép dén 2 mg /L) va N-NO2" thich
hop dudi 0,5 mg /L (cho phép dén 1,7 mg /L). Tuy nhién, ham luong N-NO;" twong
d6i cao hon khoang tdi uu va c6 khuynh huéng ting dan dbi véi hai nghiém thirc sir
dung 45% protein va 50% protein vi ham lugng protein cang cao s& lam ting néng do
N-NO; trong nuéc nhung két qua quan sat cho thiy c4 van hoat dong, ting trudng va
c6 ty 1¢ séng tot trong qua trinh wong nudi.
3.8.1.2. Tang trwong vé khai lwong va chiéu dai

Két qua ting truong vé khdi luong va chiéu dai ca trén bau sau 60 ngay wong
trong bé composite khi dung thtc an ty ché bién c6 ham lugng khac nhau vé protein
thé hién trong Bang 3.26
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Bang 3.26: Tang trudng cua cé trén bau vé khdi lwong va chiéu dai khi dung thic an ty

ché bién khéac nhau ham luong protein sau 60 ngay uong

Thoi gian Chi tiéu NT1 (35%) NT2 (40%) NT3 (45%) NT4 (50%)
ngglggung W (g) 0,30°+0,01  0,31°+0,01  0322+001  0,32°+0,01
Khéi Tuon Weo (9) 436052 4930+ 051 518°+020  577°+0,18

e 9  DWG(ghgay) 0,07°£0,01  0,07°%0,01 0,08+ 0,0 0,09+ 0,0
SGRw (%/ngdy) 4,37°+0,16  457%+012  4,612+006  4,78°+0,07
%r:lf‘jigj' L (mm) 3528 +0,30 3540°+0,43 35332+0,84 35112+ 0,39
Chidy dai Leo (Mm) 83,82+ 451 88,30°+300 88,97°+0,67 94,97°+0,43
i DLG (mm/ngay)  0,81°+0,08  0,88°+0,05 0,89+ 0,0 1,0°+ 0,01
° SGRL (%/ngdy)  1,43+011  152%+006  1,54%+002  1,66°+0,01

Céc gia trj trong cling hang ¢ chiz cai giong nhau thi khac biét khdng cé ¥ nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh + sai so chuan.

Ca trén bau bd tri ban dau twong d6i déu nhau va khong c6 su khac biét (p>0,05)
vé khoi lugng ciing nhu chiéu dai (Bang 3.26). Két qua sau 60 ngay wong bang thirc an
ché bién c6 ham lugng protein khac nhau khdi lwong dat 5,77 g /con, chiéu dai dat
94,97 mm /con. Toc d6 ting truong dic trung vé khdi luong (SGRw) dat 4,78% /ngay
va chiéu dai (SGRL) dat 1,66% /ngay cua cad & NT4 (50% protein) cao nhat va khdng
khéc biét (p>0,05) so vai NT2 (40% protein) va NT3 (45% protein) nhung khac biét
so véi NT1 (35% protein) (p<0,05). Su khac biét gitra cac nghiém thirc vé chi tiéu toc
d6 tang truong tuyét d6i vé chiéu dai cua ca cling thé hién xu hudng twong ty nhu ting
truong dic trung ctia chiéu dai, nhung ting truong tuyét doi caa khoi lwong khdng co
khéc biét c6 ¥ nghia gitta cac nghiém thic (p>0,05). Nhu vay trong nghién ctu nay
tang truong khéi luong cling nhu chiéu dai thap nhat & NT1 (35% protein) va cao nhat
6 NT2 (40% protein), NT3 (45% protein) va NT4 (50% protein) v&i ham luong Lipid
9 — 9,5% chua c6 giam tang trudng nhung tang truong khéng c6 khac biét (p>0,05)
déu nay co thé ca trén bau khong tang truong hon nira khi ting cao ham lugng protein
trén 50%.

C4 khi cho an thiéu protein thi ty 1 ca song thap, ting truong cham, sinh san s&
giam nhung cho an thirc an c6 ham lugng protein qua cao s& rat 1ang phi [40]. Nhu cau
protein trong thirc 3n cta ca thay dbi theo loai, giai doan phat trién va dic diém dinh
dudng cua ching [113]. Cé trén bau 12 loi c& dit, thirc dn cha yéu 1a dong vat nén nhu
cau protein cho ca ciing kha cao; twong tu nhu mot s l0di c& ¢ giai doan giéng can

ham lwong protein cao dé ting truong tot la ca két 49% protein [86], ca leo 50%
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protein [29], ca l6c Channa striatus 55% protein [197], ca tré lai Heterobrachus
bidorsalis 50% protein [161], ca tré Heterobrachus longifilis 45% protein [206] hoic
42,5% protein [165], ca lang vang Mystus nemurus 42% protein [183]; ca hu 48,5%
protein, ca tra 40,5% protein va ca basa 37,2% protein [113], c4 that lat cwom 40 —
45% protein [118].
3.8.1.3. Hé s6 bién thién, hé sé thize dn va 1y 1é ca song sot

Két qua hé sé bién thién, hé sb thic an va ty 18 séng ca trén bau sau 60 ngay
wong bang thirc an ché bién c6 ham luwong protein khac nhau trinh bay trong Bang
3.27.
Bang 3.27: Hé sb bién thién, hé so thirc dn va ty & sdng ca trén bau sau 60 ngay wong

bang thirc an ché bién c6 ham lugng protein khac nhau

Chi tiéu Thoigian  NTL(35%)  NT2 (40%)  NT3 (45%)  NT4 (50%)
01 ngay 6.67 6.45 6.25 6,38
0,
CVw (%) 60 ngay 20,64 18,05 6.74 5,55
01 ngay 150 2,09 2.10 1,04
0,
CVL(%) 60 ngay 9.32 5.89 130 0.79
FCR 60 ngay 160°2 0,06 1,31°+002 123001 1,122+ 0,02

Tylesong (%) 60 ngay 39,182+ 0,86 39,23°+048 50,05°+0,41 52,15°+ 1,27

Céc gid tr; trong ciing hang c6 cha cai giong nhau thi khéc bi¢r khong c6 y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh * sai so chuan.

Hé sb bién thién vé khéi lwong 20,64% va chiéu dai 9,32% cua cé dat cao nhit ¢
nghiém thizc cho an thire n 6 protein 35% va giam dan khi ham luong protein trong
thirc an tang dan 1én tgi 50% protein dat CVw = 5,55% va CV. = 0,79%. Diéu nay cho
thay ca trén bau tiéu hoa va hap thu tét thirc an c6 ham luong protein cao tir 45 — 50%
tir d6 1am cho ca phat trién dong déu, nén hé s bién thién thap. Hé so bién thién ca
trén bau cao hon so véi ca két CVw = 0,63 — 2,03% va CV. = 0,19 — 0,83% [86], ca
leo CVw = 3,61% va CV = 2,13% [30], ca that 1at CVw = 3,97 — 14,22% [34].

Hé sb thuc dn cua cé trén bau trong thi nghiém c6 quan hé chat ché voi ham
lugng protein trong thirc an. Hé s6 thac an dat thap nhat & NT4 50% protein 13 1,12 va
tang dan Ién khi trong thirc an c6 ham luong protein giam xudng 35% protein & NT1 1a
1,60 va co sy khac biét c6 y nghia (p<0,05) gitra NT4 véi 3 nghiém thic con lai,
nhung gitta 2 nghiém thuc 1a NT2 va NT3 khong cé khac biét (p>0,05) (Bang 3.27).
MA&i quan hé giira hé s6 thirc dn va ham lwong cua protein ¢é trong thirc dn ciing duoc
bao cao trong cac nghién ciau ¢ mot sé déi twong khac nhu: cé két str dung thirc an co

protein tir 24 — 49% thi hé sb ciing giam dan tir 2,19 xudng 0,85 [86], ca ling nha khi
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sir dung 7 nghiém thire thire dn ché bién c6 protein tir 25 — 55% thi hé sb ciing ¢ xu
huéng giam tir 1,45 xudng 0,96 khi protein c6 trong thire an duoc ting dan 1én [33], ca
tré H. longifilis khi cho an thtrc an 40% protein c6 hé s6 thic an 1a 1,33, ca tré C.
gariepinus c6 hé sé thirc an 1,28 [179, 227], ca ha khi st dung thire dn ché bién c6 9
muc protein tir 15 — 55% thi thirc an c6 ham lugng 45% protein cho hé sé thap nhat 1a
1,83 [114].

Ty Ié sdng cua cé4 trén bau trong thi nghiém cao nhat & NT4 50% protein la
52,15% va NT3 45% protein dat 50,05% khac biét (p<0,05) so véi NT2 40% protein Ia
39,23% va NT1 35% protein dat 39,18%. Tur két qua cua nghién ctu cho thay ty Ié
s6ng ¢6 chiu sy anh huong caa thic an ¢6 ham luong protein khac nhau, protein trong
thirc an cao thi ca co ty ¢ song cao trong nghién ctu nay. Ty Ié song caa cé trén bau
thap hon so vé6i ca két dat 100% [86], c4 hu dat 70 — 93,3% [114], c4 lang cham dat 67
— 83% [112], ca that lat 38,11 — 93,32% [34]. Choltisak Chawpaknum (2003) [153]
nghién cau st dung 5 murc protein trong thirc an khac nhau 1a 21%, 26%, 31%, 36% va
39% cho ca trén bau, két qua & 2 mic protein trong thirc an 1a 36% va 39% cho ca trén
bau co ting truong, ty 16 ca séng s6t va hé sé thic dn hiéu qua cao hon so véi 3 muc
protein con lai.

Nhiéu nghién ciu trén céc loai ca khac nhau cho thiy, tang truong sé& giam khi
cho ¢4 4n thtrc dn c6 ham luong protein qué cao. Vi mot loai ¢4 s& c6 kha nang hap thu
mét luong protein nhat dinh, néu tang ham luong protein cao ca khdng hap thy dugc
ma con lang phi va lam 6 nhiém méi truong. Ham lwong protein trong thire n 1a thanh
phan quyét dinh tang truong cia ca, gia thanh va tinh hiéu qua cua qua trinh san xuat
ca giong. Vi vay, xac dinh dugc cac mic ham lwong protein c6 trong thirc 4n cho tirng
giai doan cua ca la rat can thiét.

T6m lai, khi wong ca trén bau giai doan 31 — 90 ngay tudi trong bé composite sir
dung thire an ché bién c6 4 mtc ham luong protein 12 35%, 40%, 45% va 50% thi thuc
an ché bién & 2 mtrc ham lugng protein 45% va 50% cho tang trudng, hé s6 bién thién,
hé sb thtrc an va ty 1& séng hiéu qua hon so v&i 2 mac con lai 13 35% va 40% protein.
Nhung ¢ 2 mac ham luong protein 45% va 50% khong co khac biét (p>0,05) vi vay

nén chon thirc dn ché bién c6 muc protein 45% dé wong ca trén bau 1a phi hop.
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3.8.2. Anh hwong ciia mdt dé khdc nhau dén ting trwéng va ty 1¢ séng ca trén bau
giai dogn 31 — 90 ngay tudi
3.8.2.1. M4t s6 chi tiéu méi trurong medc trong bé wong

Cac yéu to méi truong nudc trong bé wong nhu nhiét d6 dao dong 22,0 — 29,0°C,
pH 7,0 - 7,5, DO 5,0 — 6,0 mg /L, NHs/NH4* 0,0 — 0,09 mg /L va N-NO 0,0 — 2,0 mg
/L. Céc yéu t6 méi trudng nay déu on dinh, khdng khac biét nhiéu gitta cac nghiém
thirc va nam trong khoang thich hop cho sinh truéng va phét trién binh thudng cua ca.
3.8.2.2. Tang trwdng cua ca trén bau vé khai lirong va chiéu dai

Két qua ting truang vé khdi lwong va chiéu dai cé trén bau sau 60 ngay wong
trong bé composite & cac mat do khac nhau trong Bang 3.28
Bang 3.28: Tang truong cua cé trén bau vé khéi lugng va chiéu dai sau 60 ngay wong

& cac mat do khac nhau

Thoi gian Chi tiéu NT1 (1) NT2 (1,5) NT3 (2) NT4 (2,5)
Khoi lugng W (g) 0,322+ 0,0 0,322+ 0,01 0,322+ 0,0 0,332+ 0,0
ban dau

Khéi luon Weo (9) 444°£017 520°+047 566°£020  584°+0,05
e 9  DWG(gingty) 007°£00  008%+001  009°+001  0,09°%0,0
SGRw (%/ngdy) 4,33°+006  4,64°+012  477°£006  4,80°+0,01

%TE%:S | L (mm) 3523041 3518°%£027 3525015 3518°%055
iy g Lo (M) 80,10°t 121 85730+250 09157°+231 92,15°0,38
cuéi DLG (mm/ngdy)  0,75°+0,02  0,84°+0,05 094°+0,04  0,95°+0,01

SGR. (%/ngay) 1,37+ 0,03 1,48% + 0,06 1,59° + 0,04 1,61° + 0,02

Céc gia trj trong cling hang c6 chiF cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh * sai so chuan.

Két qua Bang 3.28 cho thiy, sau 60 ngay wong ting trudng khdi luong cua cé
dao dong tir 4,44 dén 5,84 g /con. Cu thé dat cao nhat & NT4 2,5 con /L (5,84 £ 0,08 g
/con), ké dén 1a NT3 2,0 con /L (5,66 + 0,34 g /con) va khac biét c6 y nghia (p<0,05)
so voi nghiém thac 1,0 con /L (4,44 + 0,29 g /con). Nghiém thac 1,5 con /L (5,20
0,81 g /con) va khac biét khong c6 y nghia (p>0,05) so véi 3 nghiém thuc con lai.
Tuong tu nhu khéi luong thi chiéu dai dat cao nhat & NT4 2,5 con /L (92,15 + 0,65
mm /con) va thap nhat ¢ nghiém thac 1,0 con /L (80,10 + 2,10 mm /con) giita 2
nghiém thirc ndy cé su khéc biét (p<0,05). Con & ting trudng tuyét d6i va ting trudng
dic trung vé khdi luong va chiéu dai cling twong ty 14 ting truong cao nhat & NT4 2,5
con /L, NT3 2,0 con /L va thap nhat & nghiém thirc 1,0 con /L, khéc biét ¢ ¥ nghia
(p<0,05) gitra NT1(1) so v&i NT3(2) va NT4(2,5). Giai thich cho sy khac biét nay la
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do trong qué trinh wong ca trén bau dugc cung cip day du thirc n va ham lwong
protein 45% cao on dinh. Mit khéc, ca trén bau an thién vé& dong vat, loai cé dir va tap
tinh séng thanh dan, nén khi nudi & mat d6 cao ching s& canh tranh thirc n véi nhau
va trong dan c6 con nhé thi con 16n s& cin dé an thit. Vi thé, qua quan sat thyc té trong
mot bé nudi s& c6 nhitng dan ca ting truong rat nhanh do kha ning bat méi tét va an
thit nhitng con cé nho.

Trong nudi trong thiy san thuong khi mat do ting thi ting truong giam, vi mat
d6 cao s& xay ra canh tranh thtrc 3n va khong gian séng gitra cac ca thé trong quan dan.
Nhung trong nghién ctu ndy wong cé trén bau tir giai doan ca huong 1én ca gidng voi
mat do tir 1,0 dén 2,5 con /L chua lam cho ting trudng giam. Nguyén nhan, c6 thé do
dic tinh cua cé trén bau 1a séng thanh dan, ca 1on an thit ca nho, sir dung thitc an ché
bién c6 ham luong protein 45% dé wong nén chua anh huong dén khong gian song va
thire an phu hop. Tuong tu nhu wong ca day mat d6 1,0 con /L, 1,5 con /L va 2,0 con
/L thi ting truong vé khéi lugng ciing nhu chiéu dai khdng khac biét (p>0,05) giita ba
mat do nay [107]. Ca l6c bong khi wong & 3 mat do thi ting truong khdi lugng tét nhat
& mat do 1.200 con /m?, ké tiép mat do 600 con /m? va thap nhat & mat do 900 con
/m?; Chiéu dai thi khdng khac biét (p>0,05) gitta 3 nghiém thirc [4]. C4 chanh duc khi
wong & 3 mat d6 3 con /L, 5 con /L va 7 con /L két qua vé ting truong chiéu dai va
khéi lwong cua ca khong khéc biét (p>0,05) giita 3 nghiém thic véi nhau [24]. Uong
ca Salvelinus alpinus mat do cao 70 dén 250 con /lit c6 ting trudng nhanh hon mat do
thap 25 va 50 con /lit [235].
3.8.2.3. Hé sé bién thién, hé sé thire dn va ty 1é c& song

Két qua hé sé bién thién, hé sb thic an va ty 18 séng ca trén bau sau 60 ngay
uong ¢ cac mat do trong Bang 3.29.

Bang 3.29: Hé sb bién thién, hé s6 thirc dn va ty & sdng ca trén bau sau 60 ngay wong

O cac mat d6 khac nhau

Chi tiéu Thoi gian NTZ (1) NT2 (15) NT3 (2) NT4 (2.5)
01 ngay 3.13 6.25 3.13 3,03
0,
CVw (%) 60 ngay 6.53 15,58 6.01 137
01 ngdy 2.04 131 0.74 2.73
0
CVL (%) 60 ngay 262 5,06 4.37 0.71
FCR 60 ngay 10722008  117°+003  136°002 14794002
Tylesong (%)  60ngdy 4929+ 115  464°088 4050030 23,8 0,20

Céc gia trj trong cling hang c6 chiF cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05).
So liéu the hign gia tri trung binh + sai so chudn.
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Hé s bién thién vé khdi lugng CVw tir 1,37 dén 15,58% va chiéu dai CV. tir
0,71 dén 5,06% cua cé& cao nhat & nghiém thtc 1,5 con /L va thap nhat & nghiém thuc
2,5 con /L. Hé sé bién thién cua ca trén bau tuong ddi thap, ¢ thé cho an thirc in ché
bién c6 protein cao va thich hop. Mit khac, qua quan sat trong qué trinh wong c4 trén
bau thdy con 16n an thit con nho dan dén ca twong doi ddng déu & nghiém thirc mat do
cao khi két thac thi nghiém. Hé sb bién thién ca trén bau cao hon so vdi c& két CVw =
0,77 — 3,84% [86], ca day CVw = 4,91 — 8,06% [107]; nhung thap hon so vdi ca 16¢
bong CVw = 23,25 — 54,17% va CV = 11,68 — 20,26% [4], ca chanh duc CVw = 23,4
—29,2% va CVL = 9,5 — 15,0% [24].

Hé s6 thirc an wong cé trén bau tir ca huwong 1én ca gidng ¢ cac mat do khac nhau
dat thap nhat 1,07 & NT1(1), tiép theo 1,17 & NT2(1,5), ké tiép 1,36 & NT3(2) va cao
nhat 1,47 & NT4(2,5) va khac biét c6 ¥ nghia (p<0,05) giira 4 nghiém thic Vi nhau.
Thong thuong khi wong ca & mat do cao thi s& lam giam ting truang, ty & ca song va
tang hé sé thirc an do c6 su canh tranh vé khéng gian sdng va thirc an cua cac cé thé
trong quan dan.

Ty lé sbng cua cé trén bau trong nghién ciru ndy cao nhat & NT1(1) dat 49,2%, ké
dén NT2(1,5) 46,4%, tiép theo NT3(2,0) 40,5% va thap nhat NT4(2,5) 23,8% va khéc
biét co y nghia (p<0,05) gitta 4 nghiém thuc voi nhau. Diéu nay cho thiy khi wong
nudi ca trén bau tir c4 huong 1én ca gidng mat do cao cho ty 1¢ song thap. Mat do wong
la mot trong nhitng yéu t6 c6 anh hudong dén ty 1¢ séng cua ca [219]. Béi véi nhiing
loai ¢4 dn dong vat thi sy khéc nhau vé kich ¢& trong cung diéu kién wong nudi thi lam
tang ty 1¢ an nhau dan dén ty 18 ca séng thap [215]. Ty Ié séng cé trén bau thap hon so
Vi cé két wong & mat do 1,5 — 7,5 con /L ty 1& séng 79,7 — 85,4% va khac biét khdng
c6 y nghia (p>0,05) ¢ 4 mat do [86], ca day wong mat do 1,0 — 2,5 con /L cé ty I¢ ca
séng trong khoang 81,0 — 92,3% cao nhat & mat d6 1,0 con /L va thap nhat & mat do 4
con /L [107], cé thét lat c6 ty 1é song 38,11 — 80,88% va khac biét (p<0,05) ¢ 3 mat do
tir 100 dén 200 con /m? [34]; Nhung cao hon so véi ca l16c bong dat ty Ié song 7,15 —
15,44% va khdng c6 sy khac biét (p>0,05) & 3 mat do tir 600 dén 900 con /m? [4].

Mot s6 nghién ciru ciing cho rang mat do wong khong anh hudng dén ting truéng
va ty 1 séng cua ca, c6 thé nguyén nhan 1a do dic tinh caa loai, hé thdng wong nubi va

ky thuat cham soc. Gia tang mat do wong trén mét don vi nuéi ma dam bao tang
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truong va ty 16 séng cao nhim nang cao ning suat va hiéu qua kinh té 1a rat can thiét
trong nudi thay san. Tuy nhién, tac dong tiéu cuc cua ting mat do nudi co thé thiy
nhitng bét thuong vé hoat dong sinh Iy, sic khoe, tir d6 1am cho cé bi stress, nhiém
bénh, sinh treéng cham va tang ty 16 ca chét [180].

T6m lai, khi wong ca trén bau giai doan 31 — 90 ngay tudi hoic tir con c4 huong
lén gidng trong bé composite cho ting truéng cao nhat & mat do 1,5 — 2,5 con /L, hé sb
thire an thap nhat & mat d6 1,0 con /L va cao nhat & mat do 2,5 con /L, ty 1é séng cao
nhat & mat 6 1,0 con /L va thap nhat & mat do 2.5 con /L. Nhu vdy nén wong ca trén
bau & mat 6 1,5 — 2,0 con /L 1a ph hop nhat.

3.9. Anh hwéng cia thire dn ché bién c6 ham lwong protein khac nhau va mat dé
khac nhau dén ty 18 séng, ting trwéng ca trén bau tir 31 — 90 ngay tudi trong hé
thong tuan hoan

3.9.1. Anh hwéng cua thiee dn ché bién cé ham lwong protein khdc nhau dén ting
trwéng Va ty 18 séng ca trén bau trong hé théng tuan hoan

3.9.1.1. M6t 86 yéu té méi truong nwéc trong bé wong tudan hoan

Cac chi tiéu chat luong moi truong nudc trong cac thi nghiém theo hé thong tuan
hoan nhu nhiét d9, pH, DO, NHs/NH4* va N-NO>" duoc thé hién trong Bang 3.30. Cac
yéu t6 nay pht hop cho ca trén bau sinh truang va phat trién.

Bang 3.30: Két qua chét luong nuéc & cac thi nghiém theo hé théng tuan hoan

Chi tiéu NT1 (35%) NT2 (40%) NT3 (45%) NT4 (50%)
. 2429 24— 29 24— 29 2429
A+ 34 (O
Nhiét d6 (°C) 265+ 1,4 269+14 269+14 269+14
pH 75-8,0 75-8,0 75-8,0 75-8,0
57-62 58-6.2 57-62 5762
DO (mg /L) 5907201 597201 505201 507201
NHs/NH4* (mg /L) 0-0,09 0-0,09 00,09 0-0,09
0-2 0-2 0-2 0-2

N-NO," (mg /L) 10+07 10+07 10+07 10+07

Dong trén thé hi¢én so liéu nh nhat va Ion nhat do dwgc. Dong dudi thé hién gia tri trung binh + dg
Iéch chuan (n = 160 mau /chi tiéu)
3.9.1.2. Tang truwong cua cé trén bau vé khaoi luong va chieu dai

Sau 60 ngay wong ca trén bau bang thirc an ché bién c6 ham lwong protein khéc
nhau & trong hé thong nuéc chay tuan hoan, ca cé ting truong dugc thé hién trong
Bang 3.31.
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Bang 3.31: Tang trudng ca trén bau khi wong trong hé théng tuan hoan

Thoi gian Chi tieu NTL(35%)  NT2(40%)  NT3(45%)  NT4 (50%)
Kggllllggg W (q) 027°+0,00  028+000 028°+001  028%+001
K Lo Weo (0) 44991025 4755021  566°£025 582029

MW DWG (gingay)  007°£001  007°£000 00900l  0,09°001
SGRw (%/ngdy)  4.65'+010 46724005 504+007  502+0,11

Cb';'g‘(’igj' L (mm) 35572 +1,090 3487°+060 3497°+041 35012+ 0,30
chity d Leo (Mm) 8502°£033 B88350+165 OL320:165 OL48°%126
o DLG (mmingdy)  0.85:%001 0,89 +003 0944002  0,04°+0,02
SGR. (%ingdy)  151°+001 14794008  160°+002  1.60°+0,02

Céc gia trj trong cuing hang c6 chiz cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh + sai so chuan.

Két qua trong Bang 3.31 cho thay, khéi lwong cé trén bau ngay dau tién bé tri thi
nghiém tuong d6i dong déu va khdng c6 khac biét (p<0,05) giira cac nghiém thirc. Sau
60 ngay uong thi ham lugng protein trong thic an ché bién c¢d anh huong dén ting
trudng cua ca, cu thé ca dat khdi luong thap nhat & NT1(35% protein) 4,49 + 0,43 g
Jcon, & NT2(40% protein) 4,75 + 0,36 g /con va cao nhat & NT3(45% protein) 5,66 +
0,44 g /con, NT4(50% protein) 5,82 + 0,50 g/con; kh&c biét c6 y nghia (p<0,05) giira
NT1, NT2 so véi NT3, NT4. Con ting truong khdi luong tuyét doi trong khoang tir
0,07 dén 0,09 g /ngay, ting truong khoi luong dic trung tir 4,65 dén 5,04% /ngay ciing
khac biét c6 y nghia (p<0,05) gitta NT1, NT2 so véi NT3, NT4. Tuong tu vé chiéu dai
ngay dau bé tri dao dong 34,87 — 35,57 mm /con va khong khéc biét (p<0,05). Dén két
thic thi nghiém ting truéng chiéu dai thap nhat & NT1(35% protein) 85,02 + 0,58 mm
/con, ké dén & NT2(40% protein) 88,35 + 2,86 mm /con, tiép theo & NT3(45% protein)
91,32 + 2,85 mm /con va cao nhat & NT4(50% protein) 91,48 + 2,18 mm /con; ting
truong chiéu dai tuyét dbi dao dong tir 0,85 dén 0,94 mm /ngay, khac biét (p<0,05)
gitta NT1 so voi NT3 va NT4; con chiéu dai tang truong dic trung dao dong tir 1,47
dén 1,60% /ngay va khong c6 khac biét (p>0,05) giita cac nghiém thirc.

Tir két qua caa thi nghiém trén cd thé thay rang khi uong cé trén bau trong hé
thdng tuan hoan bang thirc an ché bién co ham lugng protein khac nhau thi ham luong
protein thip cho ting truéng cham hon so véi ham luong protein cao. Phu hop véi dic
tinh cua ca trén bau 1a thich an dong vat va lodi c& dit, nhung ¢ ham luong protein
45% va 50% thi khong cd sy khac biét (p>0,05) déu nay cho thy ca trén bau ting

truong cham lai & ham lugng protein 50% mac du chua giam rd rét. Tang truong cé
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trén bau trong hé théng tuan hoan dao dong tir 4,65 dén 5,04% /ngay vé khéi luong va
1,47 — 1,60% /ngay vé chiéu dai twong dwong véi uwong ca trén bau trong bé compostie
dat 4,37 — 4,78% /ngay vé khéi luong va 1,43 — 1,66% /ngay vé chiéu dai. Mac du ca
trén bau 12 loai thich sdng nuéc chay nhung wong trong hé théng tuan hoan nuéc chay
nhe Vi thoi gian 2 thang chua anh huang nhiéu dén ting tuong so véi wong trong bé
composite nudc diang ¢é suc khi. So véi két qua nghién ctu ¢ vai loai ca khéac ciing
duge wong nudi trong hé théng tuan hoan thi ca trén bau cé tang trudng cao hon so véi
ca chinh hoa Aguilla marmorata dat 0,57% /ngay vé khéi lwong khi cho an TACN
49% protein [47], nhung thap hon so v&i cd bop Rachycentro canadum dat 11,62%
Ingay vé khdi luong va 3,03% /ngay vé chiéu dai bang thic an cong nghiép 52%
protein [52]. Su khac nhau nay c6 thé nguyén nhan dic tinh cua ting loai, ting giai
doan khac nhau sé& c6 ting truang khong giéng nhau.
3.9.1.3. Hé sé bién thién, hé sé thire dn va ty 1é c& song

Két qua hé sé bién thién, hé sb thic an va ty 18 séng ca trén bau sau 60 ngay
wong khi cho an thirc an ché bién c6 ham luong protein khac nhau trong hé théng nudc
chay tuan hoan duoc thé hién trong Bang 3.32.
Bang 3.32: Hé s6 bién thién, hé so thirc dn va ty & sdng ca trén bau sau 60 ngay wong

trong hé thng tuan hoan khi sir dung thirc an c6 ham luong protein khac nhau

Chi tiéu Thoigian  NTL(35%)  NT2 (40%)  NT3(45%)  NT4 (50%)
01 ngay 0 0 7.14 7.14
[0)
CVw (%) 60 ngay 9,56 7,58 777 8,67
01 ngay 5.34 2.98 2.06 146
0,
CVL(%) 60 ngay 0.68 324 312 237
FCR 60ngdy  148°%006 143 +004 1112004 1,03 001

Ty 1€ song (%) 60ngay  4572°+1,30 4507°+105 47,369 +147 50,297+ 0,71

Céc gid trj trong ciing hang c6 cha cai giong nhau thi khéc bi¢r khdng c6 y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh * sai so chuan.

Hé sb bién thién c4 trén bau ngay dau bd tri thi nghiém dao dong tir 0,0 dén
7,14% vé khéi luong va 1,46 — 5,34% vé chiéu dai. Sau 60 ngay wong nudi hé sb bién
thién vé khéi luong dao dong tir 7,58 dén 9,56% va chiéu dai 0,68 — 2,37%, hé sb bién
thién khong anh huong nhiéu do thirc an ché bién c6 ham lugng protein khac nhau tir
35% protein dén 50% protein. Hé sé bién thién c4 trén bau cao hon so véi ¢ chinh
0,48% vé khdi lugng khi sir dung thirc 3n cong nghiép 49% protein [47], nhung thip
hon so v&i ca bop 9,3% Vvé chiéu dai va 17,1% veé khéi lugng khi str dung thic an cong
nghiép 52% protein [52].

104



Hé sb thtrc dn wong ca trén bau trong hé théng nudc chay tuan hoan dao dong tir
1,03 dén 1,48, dat hé sé thap nhat & NT4(50% protein) 1,03 va NT3(45% protein) 1,11
va cao nhat & NT2(40% protein) 1,43 va NT1(35% protein) 1,48; va khac biét c6 y
nghia (p<0,05) gitta 2 nghiém thac NT1, NT2 so véi 2 nghiém thiee NT3, NT4. Nhu
vy ca trén bau st dung hiéu qua thirc an c6 ham luong protein 45% va 50% phu hop
vé6i dic tinh cua lodi ca nay. Hé s thirc an trong thi nghiém nay thip hon mét chdt so
Vvéi thi nghiém wong ca trén bau trong bé composite ciing & 4 mic ham luong protein
khac nhau dao d6ng tir 1,12 dén 1,60 cd thé do nudc chay kich thich c bit mdi va tiéu
hoa thire an t6t hon nudc tinh.

Ty 1é song wong cé trén bau trong hé théng tuan hoan dao dong tir 45,07 dén
50,29%. Cu thé thap nhat & NT2(40% protein) 45,07%, & NT1(35% protein) 45,72%,
ké tiép & NT3(45% protein) 47,36% va cao nhat & NT4(50% protein) 50,29%, va khac
biét c6 y nghia (p<0,05) gitta 2 nghiém thiec NT1 va NT2 so véi nghiém thic NT4,
nhung & thirc an c6 ham lugng protein 50% khoéng khac biét (p>0,05) so vdi thae an
¢6 ham luong protein 45%. Ty 1& c4 trén bau song sot thap hon so vai c& chinh khoang
75% [47], c& bop 86,7% [52] ciing duoc wong trong hé théng tuan hoan va cho an thuc
an cong nghiép tir 49 dén 52% protein.

TOm lai, wong ca trén bau giai doan 31 — 90 ngay tudi hay giai doan ca huong 1én
ca giéng trong hé thong tuan hoan bang thirc an ché bién c6 ham lwong protein khéc
nhau cho ting trudng cao & ham lugng protein 45% va 50%. Hé s thirc an thdp & ham
luong protein 45% va 50%. Ty 1é séng cao & ham lugng protein 45% va 50% nhung
khong c6 khac biét (p>0,05) ¢ 2 mirc ham lugng protein nay. Nhu vay, nén chon thic
an ché bién c6 ham luong protein 45% dé wong ca trén bau giai doan ca huong 1én ca
giong 1a ph hop.

3.9.2. Anh hwéng ciia mdt d¢ dén ty 1¢ séng va tidng trwéng ca trén bau trong hé
théng nwéc chay tuan hoan
3.9.2.1. Mét sé yéu té méi truong nwdc trong bé wong tuan hoan ¢ mdt dg khac nhau

Cac yéu toé moi truong nudc trong bé wong theo hé thdng tuan hoan nhu nhiét o
dao dong trong khoang 24,0 — 29,0°C, pH 7,5 — 8,0, DO 5,7 — 6,0 mg /lit, NHs/NH4*
0,0 — 0,09 mg /lit va N-NOz" 0,0 — 2,0 mg /lit. Cac yéu t6 méi treong déu on dinh,
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khong khac biét 16n gitra cac nghiém thic va nam trong khoang thich hop cho sinh
tredng va phét trién caa cé trén bau.
3.9.2.2. Tang trwdng cua ca trén bau ¢ cac mdr dg khac nhau

Sau 60 ngay uong c4 trén bau & cac mat dé khac nhau trong hé thdng tuan hoan
c6 tang truong duoc thé hién trong Bang 3.33.
Bang 3.33: Tang trudng ca trén bau khi wong ¢ cac mat dé khac nhau trong hé théng
nudc chay tuan hoan

Thoi gian Chi tieu NTL (1) NT2 (1,5) NT3 (2) NT4 (2,5)
Khoi luong W (g) 0,272%0,0 0,28 +0,0 0,27:£0,0 0,28 +0,0
ban dau

Kb Tuon Weo (9) 461°£011 539%°+023 600°+021  639°%0,37
e 9 DWG(g/ngady) 007°£000  008°+000  0,10°40,00  0,10°+ 0,01
SGRw (%/ngdy)  4,69°+005  490°+009 511%+007 5,18 +0,09
%ha'lfl(’igj' L (mm) 3596°+0,07 36,16°+0,07 3598°+0,07 35095+ 0,10
Chidy da Lo (M) 87,00°£0,73 91,80°+2,35 01,92°+135 9558°+1,98
i DLG (mm/ngdy) 0,85°+0,01  090°+0,07  0,89°+0,06  0,99°+ 0,03

SGRL (%/ngay) 1,47* + 0,02 1,55% + 0,04 1,55% + 0,06 1,63 + 0,04

Céc gid tr; trong ciing hang c6 cha cai giong nhau thi khéc bi¢r khong c6 y nghia thong ké (p>0,05).
So liéu the hién gia tri trung binh * sai so chuan.

Két qua trong Bang 3.33 cho thay, ngay dau tién ca b tri vao thi nghiém cé khdi
lugng dong déu. Sau 60 ngay wong ca c6 khdi luong lan luot & NT1(1,0 con /L) 4,61 g
Icon, ké tiép & NT2(1,5 con /L) 5,39 g /con, tiép theo & NT3(2,0 con /L) 6,00 g /con va
& NT4(2,5 con /L) 6,39 g /con; va khac biét (p<0,05) gitra NT1 so vi NT3 va NT4,
nhung & NT2 thi khdng khac biét (p>0,05) so vai NT1 va NT3, gitta 2 nghiém thuc la
NT3 va NT4 ciing khong khac biét (p>0,05) va ciing twong tu ¢ ting truong khdi
luong dic trung. Tang truong khéi luong tuyét d6i dao dong tir 0,07 dén 0,10 g /ngay,
thap nhat & NT1 va khac biét co ¥ nghia (p<0,05) so v6i 3 nghiém thirc con lai, nhung
gitta 2 nghiém thire 1a NT3 va NT4 ciing khong khac biét (p>0,05). Tang truong vé
chiéu dai sau 60 ngay wong va ting truong chiéu dai dic trung & NT1(1,0 con /L)
87,00 mm /con va 1,47% /ngay, tiép theo 6 NT2(1,5 con /L) 91,80 mm /con va 1,55%
Ingay, ké dén & NT3(2,0 con /L) 91,92 mm /con va 1,55% /ngay va & NT4(2,5 con /L)
95,58 mm /con va 1,63% /ngay; va khac biét c6 y nghia (p<0,05) gitta NT1 so voi
NT4, & NT1 khéng khac biét (p>0,05) so véi NT2 va NT3, va gitra 3 nghiém thuc la
NT2, NT3, NT4 ciing khong khac biét (p>0,05). Tang trudng chiéu dai dic trung trong
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khoang tir 0,85 dén 0,99 mm /ngay, va khong khéc biét c6 y nghia (p>0,05) giira cac
nghiém thaic vai nhau.

Tang truong vé khdi luong va chiéu dai cua ca trén bau wong trong hé thdng tuan
hoan & cac mat do khac nhau tuong dwong voi wong ca trén bau trong bé composite
nudc tinh. Mac d ca trén bau 1 loai thich sbng nudc chay nhung wong trong hé théng
tuan hoan cé nudc chay nhe véi thoi gian 2 thang chwa anh huong nhiéu dén ting
trudng cua Cé SO VGi trong nudc tinh. C4 trén bau 1 loai song thanh dan nén ¢ mat do
cao co tinh canh tranh thirc an manh va ca lén an thit cA nho dan dén mat do cao ca co
téc do ting truong tot hon mat do thip nhung khong c6 khac biét théng ké (p>0,05) &
mat d6 2,0 con /L véi 2,5 con /L déu nay c6 nghia tang truong c6 sy cham lai & mat do
2,5 con /L. Ca trén bau c6 ting tuong dic trung khoi luong dao dong tir 4,69 dén
5,18% /ngay va dic trung chiéu dai dao dong tir 1,47 dén 1,63% /ngay cao hon SO V4i
ca tré vang dat 2,39 — 2,59% /ngay vé khoi luong dic trung khi wong trong hé thong
nudc chay tuan hoan véi 4 mat ¢6 40 — 100 con /100L va mat d6 dat khéi luong thap
nhat 40 con /100L khac biét co v nghia (p<0,05) so véi 3 mat d6 60, 80 va 100 con
/100L [67]; ca 16c dat 3,37 — 3,57% /ngay vé khéi luong dic trung khi wong trong hé
théng nudc chay tuan hoan véi 5 mat do tir 10 ¢én 50 con /100L va mat do dat khoi
lugng thap nhat 1a 10, 20 va 30 con /100L khac biét (p<0,05) so vai 2 mat do 40, 50
con /100L [7].
3.9.2.3. Hé sé bién thién, hé sé thire dn va ty 1é c& song

Két qua hé sé bién thién, hé sb thic an va ty 18 séng ca trén bau sau 60 ngay
wong & cac mat do khac nhau trong hé thdng tuan hoan dugc thé hién trong Bang 3.34.
Bang 3.34: Hé sb bién thién, hé s6 thirc 4n va ty & sdng ca trén bau sau 60 ngdy wong

trong hé théng nuéc chay tuan hoan & cac mat do

Chi tiéu Thoi gian NT1 (1) NT2 (15) NT3 (2) NTZ (2.5)
01 ngay 3,70 3,57 3,70 0,0
0,
CVw (%) 60 ngay 4,34 7.2 6,00 7.19
01 ngay 0,36 0,36 0.36 0,50
0
CVL (%) 60 ngay 146 4,44 255 359
FCR 60 ngay 1082002  117°+002  125+001 14294003
Tylosong (%) 60ngdy 51650074 47.68°+088 44250027 2588 + 0,37

Céc gia trj trong cling hang c6 chiF cai giong nhau thi khac biér khdng cé y nghia thong ké (p>0,05).
So ligu thé hién gid tri trung binh * sai so chuan.

Hé sb bién thién ca trén bau giai doan 31 — 90 ngay tudi duoc wong & cac mat do

trong hé thdng nuéc chay tuan hoan, ngay dau tién bé tri ca vao thi nghiém tir 0,0 dén
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3,70% vé khdi lwong va 0,36 — 0,50% vé chiéu dai. Sau 60 ngay wong c6 hé sb bién
thién vé khdi luong tir 4,34 dén 7,24%, hé sb bién thién cao & NT2(1,5 con /L) dat
7,24% va thip & NT1(1,0 con /L) 4,34%. Hé s6 bién thién vé chiéu dai dao dong tir
1,46 dén 4,44%, hé sb bién thién cao & NT2(1,5 con /L) dat 4,44% va thap & NT1(1,0
con /L) 1,46%. Hé sb bién thién cé trén bau thip hon so vai hé sb bién thién ca tré
vang dat 38,16 — 58,91% vé khdi luong va hé sé bién thién cao khi wong & mat do cao
trong hé théng tuan hoan [67]. Hé s6 bién thién cé trén bau trong nghién cau nay cao
hon so véi c& 16¢ ¢ hé s6 bién thién 0,01 — 0,74% vé khdi luong khi wong & mat do
cao thi hé sb bién thién cao trong hé théng nudc chay tuan hoan [7].

Hé sb thuc an cé trén bau wong trong hé théng nudc chay tuan hoan giai doan 31
— 90 ngay tudi & cac mat do khac nhau dao dong tir 1,08 dén 1,42. O mat do cao, hé sb
thirc dn cao, cu thé thap nhat ¢ NT1(1,0 con /L) dat 1,08, tiép theo & NT2(1,5 con /L)
la 1,17, ké dén ¢ NT3(2,0 con /L) dat 1,25 va cao nhat & NT4(2,5 con /L) la 1,42, va
c6 khéc biét (p<0,05) giira 4 nghiém thic voi nhau. Diéu nay cé thé duoc giai thich
nhu sau: khi mat do cao thi ca tranh dn manh nén tén nhiéu thic an nhung ty 18 ca
séng thap dan dén hé s thirc dn cao. Hé sb thirc an cua ca trén bau twong dwong voi hé
s6 thirc an cua ca 16c wong & mat d6 40 — 100 con /100L trong hé thong nudc chay
tuan hoan (FCR = 1,19 — 1,38) [67]; nhung cao hon khi ¢ 16¢ duoc wong & mat do 10
~ 50 con /100L (FCR = 1,05 - 1,13) [7].

Ty & cé& trén bau song khi wong & cac mat do trong hé théng nudc chay tuan
hoan giai doan ca hwong dén ca gidng dao dong tir 25,88 dén 51,65%. Ty & song co ty
I& nghich voi mat do, cu thé ty & ca song cao & NT1(1,0 con /L) dat 51,65%, &
NT2(1,5 con /L) dat 47,68%, & NT3(2,0 con /L) dat 44,25% va thiap nhit &
NT4(2,5con /L) dat 25,88%, va khac biét c6 y nghia (p<0,05) gitra cac nghiém thac
v6i nhau. Péu nay ciing phi hop véi dic tinh ciia ca trén bau thich an moi dong vat, 1a
loai ca dit va an thit 1an nhau khi kich c& khong dong déu giira cac ca thé trong quan
dan, nén & mat d6 cao c6 thé c& Ion khong déu, vi vay con I6n an thit con nhé dan dén
ty 16 séng thap. Ty 18 séng c4 trén bau thap hon so véi ca tré vang ciing wong trong hé
théng tuan hoan khac nhau vé mat do co ty 1é ca song 71,67 — 89,58% [67], va cé loc
cd ty 1& sdng trong khoang 93,0 — 98,75% khac nhau vé mat d6 khi wong nudi trong hé

théng nudc chay tuan hoan [7].
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T6m lai, khi wong nudi ca trén bau giai doan 31 — 90 ngay tudi trong hé thdng
nudc chay tuan hoan & cac mat do tir 1,0 dén 2,5 con /L ¢6 ting truong vé khdi luong
tir 4,61 dén 6,39 g /con, thip nhat & NT1(1,0 con /L) va khéc biét c6 ¥ nghia (p<0,05)
so v&i NT3(2,0 con /L) va NT4(2,5 con /L). Tang trudng vé chiéu dai trong khoang
87,00 — 95,58 mm /con va khéc biét (p<0,05) giita NT1 so v&i NT4. Hé sé thirc an dao
dong tir 1,08 dén 1,42 va giira cac nghiém thuc c6 khac biét (p<0,05). Ty 1é séng dao
dong tir 25,88 dén 51,65%, mat do cao ¢ c& sdng thap va khac biét (p<0,05) giira 4
nghiém thirc voi nhau. Nhu vay, mat 6 1,5 — 2,0 con /L dé wong cé trén bau trong hé
théng nuéc chay tuan hoan giai doan c4 huong 1én ca gidng 1a ph hop.

Trong luan an nay c6 2 thi nghiém thirc an giéng nhau va 2 thi nghiém mat do
giong nhau ¢ 2 md hinh thay nuéc va tuan hoan. O md hinh tuan hoan thi phai bé tri
mat do cao hon mé hinh thay nuéc nhung do ca trén bau 14 loai c& mai chua ¢ nhiéu
ca gidng trong bo tri thi nghiém. Nén chi bd tri cing mat do ¢ 2 mé hinh dé xem ting

truong ¢ khac nhau khéng.
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CHUONG 4. KET LUAN VA KIEN NGHI
4.1. Két luan

Ca trén bau cai co ty 1& huyét cau (16,85 — 37,76%) va ca duc (25,29 — 33,14%),
s6 luong hong cau cé cai (1,21 x 10° — 2,10 x 106 té bao /mm?3) va ca duc (2,40 x 10° —
3,71 x 108 té bao /mm3), thé tich trung binh hong cau ca cai (106,92 — 193,13 um?) va
c4 duc (86,12 — 105,87 pm?), ham lugng protein trong co ca cai (10,01 — 16,00 mg
protein /g mau tuoi) va ca duc (11,35 — 14,79 mg protein /g mau tuoi), trong gan cé cai
(23,70 — 31,29 mg protein /g mau tuoi) va ca duc (19,16 — 27,96 mg protein /g mau
tuoi), ham luong vitellogenin (60,78 — 121,17 ug ALP /ml huyét twong).

Ca trén bau nudi v thanh thuc quanh nim, ty & thanh thuc cao nhét ¢ thang 08
1a 77,8% (ca céi) va 66,7% (ca duc). Hé sb thanh thuc dat dinh cao & thang 8 (13,88%
ca cai va 1,43% ca duc). Stc sinh san tuong dbi tir 167.149 dén 238.736 tring /kg ca
cai. Sir dung thirc an ca tap hodc vién 40% protein 1a tét nhat.

Ca trén bau thanh thuc tu nhién hay nuéi vé dung LHRH-a (liéu 100 — 150 ug),
HCG (liéu 2.500 — 3.000 1U) va P (liéu 10 — 15 mg) déu kich thich ca rung trang va
sinh san tot. Thu tinh tu nhién, stc sinh san 61 — 195 tring /g cé céi, ty 1é thy tinh 70,8
—91,1%, ty 1é n& 81,2 — 90,9%, ty 1¢ séng cé& hét nodn hoang 73,2 — 87,2%, ty 1& di
hinh 7,5 — 13,1% va phat trién phoi 23 — 24 gio. Gieo tinh nhan tao, sic sinh san 185 —
291 trang /g, ty 18 thy tinh 32,9 — 53,5%, ty & no 43,0 — 51,9%, ty 1¢ song cé hét nodn
hoang 74,9 — 86,0%, ty I& di hinh 7,7 — 13,2%. Céc chi tiéu sinh san tir ca trén bau
nudi v thanh thyc twong duong véi ca trén bau thanh thuc tu nhién.

Sau 2 ngay c6 thé phan biét dugc cac phan khac nhau trong 6ng tiéu héa nhu
khoang miéng, thuc quan, da day, ruot va hau mén. Ong tiéu hoa ca trén bau phat trién
hoan chinh nhu cé trugng thanh & ngay tudi thir 15. Tir 2 dén 30 ngay tudi, ca trén bau
chi chon 4n thirc dn 1a phiéu sinh dong vat: tir ngay 2 dén ngay 9, thirc an c6 kich c&
nhé nhu 4u tring Nauplius va Brachionus; tir ngay 7 tré vé sau, kich c& thie an Ion
hon nhu Daphnia va Moina.

Ca trén bau tir 1 — 30 ngay tudi c6 nhiét do trén lam chét ca tir 39,2 dén 41,4°C va
duéi 13,7 — 14,3°C. pH cao lam chét ca tir 9,9 — 10,8 va dudi 3,1 — 3,5. Ngudng oxy tu
0,52 — 0,83 mg O2/L va tiéu hao oxygen 0,54 — 2,94 mg O2/g.gio. D6 man 1am chét ca
dao dong 14,3 — 16,3%eo.
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Str dung thire an phiéu sinh dong vat két hop véi trin chi hodc ca tap wong ca
trén bau dén 30 ngay tudi cho ty Ié ca song va ting truong tét nhat. Uong cé trén bau
tir 1 — 30 ngay tudi khac nhau vé mat do cho ting trudng tot & 30 con /lit, thip nhat 10
con /lit va ty 1& sng cao nhat & 10 con /lit, thap nhat 40 con /lit.

Thic dn ty ché bién ¢ mic protein 45% dat hiéu qua nhat khi wong ca trén bau
giai doan 31 — 90 ngay tudi trong bé composite. Uong ca trén bau giai doan 31 — 90
ngay tudi trong bé composite cho ting truang cao nhat & mat do 1,5 — 2,5 con /L, hé sé
thire an thap nhat & mat d6 1,0 con /L va cao nhat & mat do 2,5 con /L, ty 1& sdng cao
nhat & mat d6 1,0 con /L va thap nhat & mat do 2,5 con /L, va wong & hé thong tuan
hoan ciing tuong tu.

4.2. Kién nghi

Nghién citu anh huong cua mat ¢6 nudi vo dén mot sé chi tiéu thanh thuc sinh
duc nhu: ty 18 thanh thuc, hé sb thanh thuc, sic sinh san tuyét d6i va twong doi cua cé
trén bau.

Nghién ciu thém mot s chi tiéu sinh san, ham lugng Protein, vitellogenin & cac
giai doan caa budng trang dé 1am co sé xay dung quy trinh nudi va.

Nghién ctru xac dinh thoi diém cé trén bau sir dung hiéu qua thirc dn ché bién.

Nghién ctru wong ca trén bau tir bot dén gidng trong ao dat nham cd nhiéu con
gidng cung cip cho ngudi nudi thwong pham.

Ung dung két qua nghién cau nudi vd thanh thuc bang thirc an tuoi song hoac
TACN 40% protein, kich thich sinh san bang HCG, wong giéng 2 giai doan cua luan

an vao thuc té san xuat.
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Thi nghiém 7 & 8: Anh hudng cua céc to hop thirc an va mat do khac nhau giai doan 1
— 30 ngay tuoi

Ca trén bau 1 ngay tudi Bé wong c4 trén bau 1 — 30 ngay
Thi nghiém 9 & 10: Anh huong cua thire &n ché bién co ham lwgng dam va mat do
khac nhau giai doan 31 — 90 ngay tudi wong trong bé composite
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Phu luc 2: Thanh phéan phiéu sinh thuc vét trong méi trwdng va trong dng tiéu hoa ca tir ngay 1 — 30

Nganh

Gidng - Loai

Thoi gian

7

8

9

10

15

20

25

30

Chlorophyta

- Pediastrum simplex var.
duodenarium

- Pediastrum

- Protococcus viridis

- Pediastrum boryanum var.
cornutum

- Planktosphaeria

- Ulothrix zonata

- Scenedesmus armatus

- Schroederia sp

- Scenedesmus quadricauda
- Scenedesmus dimorphus

- Sphaerocystis

- Palmella miniata var.
aequalis

- Schizoosclmeris leibleinii
- Pediastrum biradiatum

- Micractinium pusillum

- Scenedesmus bijuga

- Asterococcus limneticus

- Acanthosphaera

- Echinosphaerella limnetica
- Chlorella variegatus

- Closteriopsis algae

- Treubaria crassispina
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Bacillariophyta

- Synedra ulna

- Melosira granulata

- Synedra acus var. radians
- Nitzschia filiformis

- Nitzschia nyassensis

- Nitzschia vermicularis

- Nitzschia subroatrata
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- Cyclotella meneghiniana
- Surirella elegans

- Melosira italica

- Frustulia rhomboides

+

Charophyta

- Spirogyra protecta
- Closterium moniliforme

+

Cyanophyta

- Microcystic




Phu luc 3: Thanh phin phiéu sinh ddng vat trong méi trudng va trong dng tiéu hda ca tir ngay 1 — 30

Nganh

Gidng - Loai

Thoi gian

Rotifera

- Brachionus angularis

- Brachionus calyciflorus
*)

- Brachionus pala (*)

- Brachionus falcatus (*)
- Brachionus
quadridentata (*)

- Brachionus caudatus

- Brachionus
budapestinensis

- Brachionus urceus

- Brachionus plicatilis
*)

- Anuraeopsis fissa

- Trichocerca longiseta

- Lecane bulla

+

+ + ++ + 4|0

+

Copepoda

- Thermocyclops
hyalinus

- Cyclops vernalis

- Mesocyclops (*)

- Eucyclops macrurus

- Tropocyclops prasinus
- Osphranticum
labronectum

- Canthocamptus
staphylinus

Cladocera

- Diaphanosoma
brachyurum (*)

- Daphnia catawba (*)

- Daphnia pulex (*)

- Daphnia longispina (*)
- Daphnia rosea (*)

+

+ +

+ + + +

+ + + +

+ + + + o+

+ 4+ + + +

+ +

+ +

+ + +



- Nauplius (*)

- Ceriodaphnia rigaudi
*)

- Ceriadaphnia megalops
*)

- Macrothrix laticornis
*)

- Bosminopsis deitersi
- Bosmina coregoni (*)
- Sida crystallina

- Moina macrocopa (*)
- Moina micrura

- Moina brachiata (*)

- Moina brevirostris (*)
- Pseudosida bidentata
*)

- Macrothrix laticornis

*)

+ + + + + + + +

+

+ + + +

+

+ 4+ + +

+

+ 4+ + +

+

Amoebozoa

- Arcella vulgaris
Ehrenberg
- Arcella discoides

+

+

+

Ghi cha: * Thite dn c¢6 trong éng tiéu hda cua ca



Phu luc 4: Ty Ié thanh phan thikc dn tw nhién trong 6ng tiéu hod cé trén bau tir 2 dén 30 ngay tudi

Dién giai / Ngay tudi 2 3 4 5 6 7 8 9 10 15 20 25 30
Copepoda 000 000 000 000 028 000 000 000 000 000 000 000 0.00
- Thermocyclops hyalinus 000 000 000 000 028 000 000 000 000 000 000 000 0.00
Cladocera 000 017 1027 1254 843 1630 28.75 3649 97.69 88.98 94.00 96.80 99.70
- Bosminopsis deitersi 000 000 000 000 000 000 000 000 000 000 087 098 071
- Bosmina coregoni 000 000 000 000 000 000 000 000 000 000 087 098 071
- Pseudosida bidentata 000 000 000 000 036 000 000 000 000 000 047 000 0.00
- Macrothrix laticornis 000 000 000 000 003 000 000 026 483 000 000 615 13.47
- Daphnia 000 015 976 1021 6.67 14.00 1577 2056 27.45 20.85 15.65 20.86 29.15
- Moina 000 002 051 233 137 230 1298 1567 6541 68.13 76.14 67.83 55.66
Rotifera 2952 28.23 4041 5504 6022 5525 46.67 4599 124 067 050 052 0.30
- Brachionus 2952 28.23 4041 55.04 60.22 5525 46.67 4599 124 067 050 052 0.30
Nauplius 70.48 71.60 49.32 32.42 31.07 28.45 2458 1752 1.07 1035 550 2.68  0.00




Phu luc 5: Phan tich protein thd bang phwong phap Kjeldahl
- Cong pha dam:
1. Can 0.25 g mau cho vao dng nghiém Kjeldahl, dit éng vao trong ké nhom.
2. Cho vao éng 1an lugt 10 ml H,0, va 10 ml H2SO4 dam dic, dé yén 5 phut.
3. Dat ca ké nhom vao trong bd phan cong pha dam. M¢& voi nude va bac may.
Chinh nhiét 36 & 4 muc: 110 °C trong 20 phut
200 °C trong 20 phut
300 °C trong 20 phut
370 °C trong 20 phut
4. Tat may, khoang 10 phut sau tat nuéc, 1ay ké d& ra va cho ngudi han. Néu
dung dich trong dng nghiém c6 mau trang 13 qua trinh céng pha dam xay ra hoan toan,
néu con mau vang thi thém 5 ml H2O> va 1ap lai budc 3.
- Chung cat:
1. Kiém tra NaOH, nudc cit trude khi chung cét.
2. Pit 6ng nghiém chira dung dich da cong pha dam (NH4)2S04 vao dang vi tri
& hé thong chung cit dam.
3. Bén dudi hé théng chung cat, dat binh tam giac chta 10 ml dung dich axit
boric 2%.
4. Bat may, doi khi xuat hién chir P thi bAm nat RUN.
5. May chay khoang 5 phut, khi xut hién chit "END" thi tit. Dung dich trong
binh tam giéc lGc nay c6 mau xanh.
- Chuén do:
Cho ting giot dung dich H2SO4 0.1N tir ng buret vao binh tam giac va lic déu,
nhe dén khi dung dich vira chuyén sang méau hong nhat thi dimg lai. Ghi thé tich dung
dich H2S04 0.1N vira chuén do.

- Céch tinh:
_ (V= Vg)x0.0014
%N = F—— % 100
%CP (% prtein thd) = %N x 6,25
Trong do6:

V: Thé tich H2SO4 0.1N chuén d6 mau dang phan tich



Vo: Thé tich H2SO4 0.1N chuan d6 mau khong

m: Trong lugng mau (g)

%Dr: % do kho = 100% - 4m d6%)

0.0014: s6 g nito tng vé6i dung dich H2SO4 0.1N dung chuén db.

Phu luc 6: Phan tich lipid bang phwong phap Soxhlet
- Céc budc tién hanh:
1. Say gidy ¢ 105 °C trong 2 gid. Sau 2 gid dat binh hut am khoang 10 phut. Can
gidy sau khi sdy (T).
2. Can 0.5 g miu can phan tich cho vao gidy da siy va can da duoc say kho (Wa).
3. Pong 90 ml chloroform cho vao binh cau.
4. Bat mau vao 6ng ly trich va binh cau vao dung vi tri.
5. M6 nude, bat cong tic may, chinh céng tic may & vi tri 75%.
6. Sau 2 - 3 gid (15 - 20 lan lap lai ly trich). Tat may, 1y mau ra khoi hé thong.
7. Sdy gidy c6 mau trong khoang 2 - 3 gid, ¢ nhiét do 70 °C. Can gidy sau khi sy
(Wo2).
- Céch tinh:

(Wy— Wa)— Wy)x100
(W, — T)x %Dr

% Lipid =

Wo: Chénh léch trong lugng gidy (khong c6 miu) trude va sau khi siy

Phu luc 7: Cac giai doan phat trién cia tuyén sinh duc ca trén bau

Qua trinh phat trién tuyén sinh duc & ca trén bau duoc xac dinh bang cach quan
sat hinh dang, kich ¢& va mau sic cua tuyén sinh duc theo bac thang thanh thuc sinh
duc cua Xakun and Buskaia (1968) va dugc phan chia 6 bac nhu sau:

Buong tring ca céi

Giai doan Mo ta

Chi gap & nhitng c& thé mai thanh thuc lan dau, buong tring 1a hai soi chi
nhé va manh do mé lién két chwa phat trién. Chling nam sat va doc hai bén
xuong sdng. Mau tring trong hay tring xam do mach mau chua phat trién.
M3t thuong khdng phan biét dugc duc céi.




Budng tring & giai doan nay cé hinh dep bang, kich thudc |6n hon nhiéu
giai doan | do md lién két dang phat trién. Mach méau tang vé s6 luong va
kich thuéc do vay budng triing c6 mau tring hong hay hong nhat.

Thé tich budng trimg tang 1én rat nhanh. Bé mit cua budng trang ¢6 mau
xam nhat hoac tring hong nhat. Mt thuong da phén biét dugc té bao
trang, nhung té bao trang kho tach ra khoi tam trang. Cac té bao triing ¢
gan mach méau thuong c6 kich thudc I6n hon cac té bao ¢ xa. Budng triang
& giai doan nay ton tai vai thoi gian kha dai (1 — 3 thang).

Theé tich buong trang chiem 2/3 the tich xoang bung. Buong tring cé mau
xam nhat_hoac trang xam. Hat tn’mgl tron va cang d¢ tach ra khoi tam
tring. Buong trang tro nén mém. HE¢ so thanh thuc dat gié tri cuc dai.

Buong tring dang trong tinh trang sinh san, dai da sO té bao trang da chin
va rung. Ngoai ra budng trirng con chira cac nang trang va cac té bao trang
O cac giai doan I, 11, 11l. Toan bo bUOng trang mém nhdo, bé mat té bao
trimg c6 mau d6 bam do hién tuong xuyét huyét.

VI

Buong trang da dé xong tré nén mém nhéo, teo nho lai. Trong 1dng buong
tring chira day cac nang triing va mot so trimg da rung nhung khong dugc
dé ra clng véi cac té bao trang ¢ giai doan dau cua qua trinh tao trang.
Khi qué trinh thoéi hoa xay ra, cc nang trirng tu bién thanh mot sé té chuc
noi tiét dé tham gia vao qué trinh nay. Két thic su thoai hda budng trang
trg vé giai doan I1 va 1l tiy loai.

Budng tinh c4 duc

Giai doan

M0 ta

Chi gap & nhitng cé thé mai thanh thuc lan dau chua phan biét dugce duc
céi. Tinh sao rat nho nhu hai soi chi nhé nam sat hai bén xuong séng, bén
trong khong thay céc tdi sinh tinh. Trén lat cat dudi kinh hién vi, cé thé
thay tinh nguyén bao nam trong cic bao nang dang o thoi Ky sinh san.

Tinh sao ¢ dang hai dai mong c6 mau hong nhat (co thé tir giai doan |
phat trién 1&n hoac tir giai doan VI sau khi thoai ha). Vé mat té chic hoc
thay rd céac tdi sinh tinh, cac té bao sinh duc duc dang ¢ thoi ky sinh
truong.

Tinh sao ¢6 mau hoi trang phét hong, cudi giai doan nay co mau trang nga.
Trong céac ong dan tinh chira day cac bao nang cé té bao sinh duc & cing
mot thoi ky phét trién. Khoang cach giita cac dng dan tinh rat hep. Vé mat
té chirc hoc, trong cac dng dan tinh c6 nhiéu tdi nhé va qua trinh tao tinh
xay ra manh mé&. Trong tinh sdo c6 cac tinh nguyén bao, tinh bao cap I,
tinh bao cap 11, tinh tir va tinh tring. Dung dao cat ngang tinh sao thi mép
cit phang (khéng bi t) va dao van sach (khéng dinh tinh dich).

Tinh sa0 c6 mau trang sita, dat kich thudc 16n nhat, bén trong chira tinh tir
va tinh tring, tinh bao so cap, qua trinh tao tinh co ban két thic. Trong cac
bng dan tinh chira day tinh trang chin mudi da thoat ra khoi bao nang va
cac tinh nguyén bao (12 ngudn du trir cho cac chu ky sau). O giai doan nay,
tinh tring dé dang thoét ra ngoai khi c6 tac dong co hoc ngay ca khi ca
quay manh. Néu dung dao cét ngang tinh sao thi mép cat khéng phang ma
tu, trén dao cé dinh tinh dich.




Tinh sao ca ¢ trang thai dang sinh san. Tinh tring chta day céc 6ng dan
\Y tinh. Ngoai ra trong ong dan tinh con c6 mét luong dang ké cac té bao sinh
duc & cac chu ky truge do.

La giai doan tinh sao cua c4 di sinh san xong. B&é mit tinh sao c6 mau do
VI hong nhat, mém nhdo. Trong ong dan tinh ngoai tinh trung da chin, cac
bao nang con cd té bao sinh duc & cic chu ky phét trien khac nhau.

Phu luc 8: Phwong phap dém hdng cau

Hong cau duoc dém bang budng dém Neubauer sir dung phuong phap pha lodng
mau méu (duoc ldy truc tiép tir ca) 200 lan véi dung dich Natt-Herrick (gom 3,88 g
NaCL; 2,5 g Na2S04; 2,91 g Na2HPO4.12H20; 0,25 g KH2PO4; 7,5 mL Formalin
37% va 0,1 g methylviolet pha thanh 1000 mL; dé qua dém sau d6 loc qua gidy loc va
chuan pH ¢ muc 7,3).

Dung pipet cho 5 ul mau thu dugc cho vao ependoff c6 chua 995 pl dung dich
Natt-Herrick sau d6 tron déu; Dung pipet cho dung dich vao budng dém Neubauer.
Pém sb luong hong cau cé trong 5 6 16n (mdi 6 16n chira 16 6 nho) trong tong sé 25 6
cd trong budng dém.

S6 luong hong cau H (té bao/mm?) = (Cx200/80) x (0,00025x 10°)

Trong d6: C la tong s6 hong cau dém dugc trong 5 ving 6 dém (80 6)

200: s6 lan pha lodng
0,00025: thé tich mdi 6 ¢ém

Phu luc 9: Phwong phap xac dinh ty 18 huyét cau (hematocrit, %) va thé tich hang
cau

Phuong phap xéac dinh ty 16 huyét cau (hematocrit, %): Mau duoc thu & tirng ca
thé cé trén bau dugc cho vao 6ng thity tinh dé do ty 18 huyét cau. Ly tdm bang may ly
tam chuyén dung trong 2 phat véi téc d6 12.000 vong /phit; dung thude do co chia
vach tir 1 — 100% dé xac dinh ty 1¢ huyét cau (Larsen and Snieszko, 1961 dugc trich
trong DS Thi Thanh Huong va Nguyén Vin Tu, 2010).



Cac chi s c6 lién quan dén huyét cau ciing duoc tinh dira theo phwong phap cua
Weinberg et al, 1972 duoc trich trong D6 Thi Thanh Huong va Nguyén Vin Tu
(2010).

Thé tich hdng cau (MCV): MCV (umd) = 10 x [ty & huyét cau (%) /s luong
hong cau (108/mm3)

Phu luc 10: Phwong phap phan tich protein

Phuong phap thu miu co va gan ca: Mau co hay gan c4 dé xac dinh ham luong
protein dugc thu va bao quan theo trinh ty sau:

- Ong chira co hay gan ca (ependoff 1,5 mL) duoc chuan bi riéng cho ting loai
va tirng mau riéng.

- Mau co hay gan duoc thu khoang 0,1 - 0,3 gam cho vao 6ng ependoff 1,5 mL
va duoc giir lanh trong nude dé trong subt thoi gian 1dy mau.

- Nghién miu co hay gan trong 3 mL dung dich phosphate 50 mM KH2PO4
IK2HPO4 50 mM (pH 7,5).

- Ly tdm lanh & 4 d6 C trong vong 10 phut (10.000 vong /phat).

- L4y phan nudc trong ndi & trén cho vao ong ependoff 0,5 mL va trix trong ta &m
80 do C cho dén khi phan tich chi tiéu protein.

Phuong phép phan tich protein co, gan: lwgng protein dugc xac dinh theo phuong
phap Lowry et al (1951), str dung Albumine bovine (BSA, sigma) 1am dudng chuan.

Chuan bi héa chat:

BSA: 10 mg /mL H20

Hon hop A: 150 mL Na2CO3 + 1,5 mL CuSO4 1% + 1,5 mL NaK Tartrate 2%

Folin: 10 mL Folin + 10 mL H20
Qua trinh phéan tich protein

Puong chuan

Hoa chat Omg 005mg 01img 02mg 05mg x
- . . . . Mau
protein  protein  protein  protein  protein
BSA (W) 0 5 10 20 50 -
Mau () . - - - - 10
H20 (ul) 500 495 490 480 450 490

NaOH 1N 500 500 500 500 500 500



U trong 30 — 120 phut

Hon hop A (mL) 5 5 5 5 5 5
U trong 15 phut
Folin (ul) 500 500 500 500 500 500

U trong 30 phut
Doc ¢ budc song 660 nm

Dua vao duong chuian Albumin bovine cho phép xac dinh dwgc protein (mg

protein /mL huyét trong) cé trong mau

Phu luc 11: Phwong phap phan tich ham lwgng vitellogenin
Phuong phap: Ham lugng vitellogenin dugc xéc dinh thong qua ham lugng
phosphate protein huyét trong (phan Ién ham lugng phosphate protein huyét twong
chinh 13 ham luong vitellogenin). Ham lwgng phosphate protein huyét tuong duoc xéac
dinh bang phuong phap Alkali-Labile Phosphate (ALP) dya viao duong chuan
phosphorus standard va so mau ¢ budc séng 660 nm.
Hoa chét phan tich:
Acid Molybdate: 0,625 mg Amonium molyddate /50 mL H2S04 2,5M
Reducer: 1,58 g /10 mL H2S
TCA 20%: 20 g Trichloro acetic acid /100 mL H20
NaOH 2N: 8 g /100 mL H20
HCI 2N: 83,4 mL /16,6 mL HCI
Ethanol absolute, Acetone, Diethylether, Chloroform
Qua trinh phan tich nhu sau:
. 30 pl plasma + 1 mL TCA 20% trong 15 phat
. Ly tam 10 phat (4 ¢6 C): RMP = 3.300 rpm. Diing pipet lay phan c6 dic
. 1ml Ethanol
. Bé vao nudc nong 60 do C trong vong 10 pht
. Ly tam 2 phut (4 ¢6 C); RPM = 8.000rpm. Lay phan c6 dic
. ImL chloroform: 2 mL diethylether: 2 mL ethanol trong 5 phat
. Ly tam 2 phut (4 ¢6 C); RPM = 8.000 rpm. Lay phan c6 dic
. 1 mL aceton trong 5 phat
. Ly tam 2 phut (4 ¢6 C); RPM = 8.000 rpm. Lay phan c6 dic
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10. 1mL diethylether trong 5 phut

11. Ly tam 2 phut (4 @6 C); RPM = 8.000 rpm
12. Lay phan c6 dic say khd khoang 1 gid (50-60 d6 C)

13. 500pul NaOH 2N

14. Bé vao nudc nong 100 d6 C trong 15 phit. Lay ra dé nguoi

15. 500u1 NaCl 2N

Dung pipet hat 400 pl cho vao 6ng nghiém rdi tién hanh nhu sau:

Mau Pg(t):sgsrgs Nudc Mo’IAth;gate Reducer Tong
Mau 400 -- 400 200 50 1050
Puong chuan
Oug/L -- -- 800 200 50 1050
0,2 ug /L - 10 790 200 50 1050
0,5ug /L -- 25 775 200 50 1050
1ug/L -- 50 750 200 50 1050
2 ug /L - 100 700 200 50 1050
4ug/L -- 200 600 200 50 1050
6 ug /L -- 300 500 200 50 1050
Ché 10 phat

So mau ¢ budc séng 660 nm

Thiét lap phuong trinh cho miu chuan tir d6 dya trén duong chuan va do hap thu dé

tinh toan ham lugng ALP (ug ALP /mL huyét tuong) trong mau.

Phu luc 12: Phwong phap phan tich mé hoc x4c dinh cac giai doan tuyén sinh duc

Tiéu ban md hoc tuyén sinh duc dugc thuc hién theo qui trinh xa Iy mau va

phuong phap mé hoc chuan (Standard histological techniques) cia Drury and

Wallington (1967); Kiernan (1990).

Tuyén sinh duc cua ca dugc ¢d dinh bang dung dich Bouin trung tinh, thoi gian

¢ dinh 24 gio, sau d6 1dy mau ra rira dudi voi nuéc trong 5 phit, chuyén mau sang

dung dich con 70%, sau khi cé dinh tuyén sinh duc duoc cat ra thanh ting phan nho

v6i d6 day 3-5 mm cho vao histocasset va ngam trong con 70% dén khi xt ly.

Quy trinh xir ly mau

STT Hoa chat Thoi gian
1 Con 80% 1 gio 00
2 Cdn 95% 1 gio 00




3 Con 100% 1 gio 00
4 Con 100% 1 gio 00
5 Con 100% 1 gio 00
6 Xylen 1gio 00
7 Xylen 1gio 00
8 Xylen 1 gio 00
9 Paraffin + Xylen (5:5) 2 gio 00
10 Paraffin + Sap ong (5:5) 2 gio 00
11 Paraffin + Sap ong (5:5) 2 gio 00

Piic khoi: sau khi xir 1y thi dat mau trong khung paraffin khoang 30 phat ¢é mau
ngam paraffin tét; dung kep gap mau ra dit trong khung inox va dinh huéng mau cho
dung rdi do paraffin ndng chay (57-60 do C) vao khudn dong thoi 1am lanh khuon dé
mau dugc ¢b dinh vitng chac va an cho mau sat vao day khudn va tiép tuc do paraffin
vao day khuon; dat khung miu vao ngin lanh hay ta lanh dé paraffin dic lai; 1ay khoi

mo ra khoi khuon va dat vao trong ta lanh dé 1am ran lai.

Cit miu: mau duoc cit thanh timg bang dai va mong bang may cat (microtome)
v6i d6 day 4-6 um; dung kim miii gido tach ldy doan mau khong bi v& va dit Iat cat
1én lam da nho san maot it nudc am (45-50 do C) cho lat cat cang ra; dat 1én ban sy
(slide warmer) véi nhiét do tir 45-50 do C trong thoi gian 12-24 gid dé paraffin tan ra

va mau duoc kho.

Dan miu lén lame: dung lame sach cho mét giot rat nho dung dich albumen 1én,
dung tay xoa déu dé tao thanh mot mang mong albumen trén lame. Cho lame vao chau
nuéc va nhe nhang nang lat cat dat yéu cau 1én va diéu chinh cho ngay ngan trén lame.
Mau dan xong dugc sy kho ¢ nhiét do 50 do C sau 4 gio (hay u ¢ 35 do C dé qua

dém) dé Iat cat dinh vao lame.

Nhudm mau: hoa chat va cac budc nhuéom mau bang hematoxylin va eosin

STT Hoa chat Thoi gian
1 Xylen 5 phat
2 Xylen 5 phat
3 Xylen 5 phat
4 Cbdn 100% 5 pht
5 Cbdn 100% 5 pht
6 Con 70% 5 phut
7 Rira nuéc 5 phat
8 Haemotoxylin 2 phat
9 Rira nudc 1 phat




10 Rira nudc 1 phat

11 Eosin 2 phat
12 Con 95% 5 phut
13 Cdn 100% 5 phat
14 Cdn 100% 5 pht
15 Xylen 5 phat
16 Xylen 15 phat

Dan lamella vao lame: sir dung keo enterlant dé dan tiéu ban. Nho giot keo 1én
lame va dan lamella vao tai vi tri c6 mau mo, thao tac nhe nhang tranh bot khi trén tiéu

ban.

Quan sat tiéu ban va doc két qua: sir dung kinh hién vi quang hoc dé quan sat
tiéu ban va doc két qua. Pau tién quan sat mau ¢ do phong dai 4x va 10x dé nhin tong
thé tiéu ban, tiéu ban dat yéu cau khi nhan bit mau tim caa hemattoxyline, phan con
lai bat mau hong cua eosin. Sau d6 chuyén qua quan sat chi tiét mau & do phong dai

40x va 100x dé chon mau chup anh.

Phu luc 13: Phwong phap phan tich mé hoc xac dinh sw phat trién caa ong tiéu
hoa ca trén bau theo Drury va Wallington (1967) va Kiernan (1990)

Giai doan ngam mo:

STT Hoa chat Thoi gian

1 M® cat doc va cho vao 2 gios 00

cassette

2 Con 70% 1 gio 00
3 Con 80% 1 gio 00
4 Con 90% 1 gio 00
5 Con 95% 1 gio 00
6 Con 95% 1 gio 00
7 Con 100% 1 gio 00
8 Cdn 100% 1 gio 00
9 Xylen

10 Sap

11 Sap

Giai doan nhugm HE (hematoxylin and eosin):

STT Hoa chat Thoi gian
1 M6 cat xong cho vao tu say 10 phat
2 Tay sap qua xylen 15 phut
3 Tay sap qua xylen 25 phit
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Tay sap qua con 100%
Tay sap qua con 95%
Tay sap qua con 80%
Rtra nuédce
Nhuom hematoxylin
Rura nude
Dung HCI tay hematoxylin
Amoniac trung hoa
Rura nude
Con 70%
Eosin
Con 95%
Con 100%
Con 100%
Cdn 100%
Con 100%
Xylen
Xylen
Dé kho

1 phat

1 phat

1 phat

1 phat

3 phat

5 phat
Nhung 2 lan
Nhang 5 lan

5 phat

1 phat

3 phat
Nhung 15 lan
Nhung 15 lan

1 phat

2 phat

1 phat

1 phat

1 phat




Phu luc 14: Thong ké cac thi nghiém

Thi nghiém 1: Mét s6 dic diém sinh ly sinh san c4 trén bau

Descriptives

N Mean Std. Std. 95% Confidence Interval | Minimum | Maximum
Deviation | Error for Mean
Lower Upper
Bound Bound
GBIl 20 2,0915 , 10538 | ,02367 1,5324 1,6396 1,51 1,70
GBIl 10 2,8200 ,08273| ,02616 2,7608 2,8792 2,71 2,97
SLHC GbBbIV-V 20 2,5710 ,00823| ,01609 3,0626 3,1354 3,02 3,19
GbVI 10 1,2110 , 14279 ,04515 1,1089 1,3131 ,98 1,40
Total 60 2,2260 ,68718| ,08871 2,0485 2,4035 ,98 3,19
GDbI-II 20| 37,7550 ,49076 | ,20841 38,0186 38,9614 37,40 39,50
Gblll 10| 35,4800 1,03795| ,32823 34,7375 36,2225 33,70 36,50
TLHC GbIV-V 20 26,9050 1,47752| ,26627 29,2677 30,4723 28,70 31,20
GbvI 10| 16,8500 2,06680| ,65358 15,3715 18,3285 14,30 20,00
Total 60| 30,2750| 7,92502] 1,02312 28,2277 32,3223 14,30 39,50
GBI-Il 20| 193,0750| 10,63069 | 4,31998 233,4735 253,0185 222,35 259,87
GBIl 10| 125,9720 6,55343 | 2,07238 121,2840 130,6600 114,14 134,69
TTHC GBIV-V 20| 106,9210| 6,96470| ,77165 94,6454 98,1366 92,04 100,97
GbVI 10| 139,3160| 7,92488| 2,50607 133,6469 144,9851 122,79 150,38
Total 60| 144,2130| 48,02631 [ 6,20017 131,8065 156,6195 92,04 259,87
TTHC
NT N Subset for alpha = 0.05
1 2 3 4
GbIV-v 20| 106,9210
Golll 10 125,9720
Duncan® GBbVI 10 139,3160
GDbI-lI 20 193,0750
Sig. 1,000 1,000 1,000 1,000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10,000.
Descriptives
N Mean Std. Std. Error | 95% Confidence Interval for | Minimum | Maximum
Deviation Mean
Lower Bound | Upper Bound
sSL Gbl-lI 20 2,3990 ,01005 ,01136 2,2173 2,2687 2,19 2,30
H Gblll 10 3,3630 ,11643 ,03682 3,2797 3,4463 3,20 3,53




C Gbiv-v 10 3,7160 ,08631 ,02729 3,6543 3,7777 3,60 3,88
Total 40 2,9693 ,61107 ,09662 2,7738 3,1647 2,19 3,88
L GbI-lI 20 25,2900 ,33458 , 12297 24,3518 24,9082 24,00 25,20
H Gblll 10 28,9300 ,67995 ,21502 28,4436 29,4164 28,00 30,00
GblIv-v 10 33,1400 ,80581 ,25482 32,5636 33,7164 32,00 34,10
¢ Total 40 28,1625 3,35725 ,53083 27,0888 29,2362 24,00 34,10
Gbl-Il 20 105,8685 4,27374 ,88613 107,8354 111,8446 106,14 113,57
m Gblll 10 86,1190 3,63078 1,14815 83,5217 88,7163 80,45 90,63
2 GbIV-v 10 89,2040 2,14233 ,67746 87,6715 90,7365 86,40 93,91
Total 40 96,7650 10,38451 1,64194 93,4439 100,0861 80,45 113,57
SLHC
NT N Subset for alpha = 0.05
1 2 3
GDblI-I 20 2,3990
. Gblll 10 3,3630
puncan GbIV-v 10 3,7160
Sig. 1,000 1,000 1,000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10,000.
TLHC
NT N Subset for alpha = 0.05
1 2 3
GDblI-II 20| 25,2900
Gblll 10 28,9300
Duncan? GBIV 10 33,1400
Sig. 1,000 1,000 1,000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 10,000.

TTHC
NT N Subset for alpha = 0.05
1 2
Gblll 10 86,1190
GbIV-v 10 89,2040
Duncan?
GDI-II 20 105,8685
Sig. ,080 1,000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 10,000.




Thi nghiém 2: Nudi vd thanh thuc ca trén bau bang céc loai thirc dn ¢6 ham lugng dam
khac nhau trong diéu kién nudi nhot

Descriptives

N Mean Std. Std. 95% Confidence Minimum | Maximum
Deviation | Error Interval for Mean
Lower Upper
Bound Bound
NT1 3 ,2600 ,06245| ,03606 ,1049 4151 21 33
NT2 3 ,2100 ,03606 | ,02082 ,1204 ,2996 17 24
GIS1.1 NT3 3 ,2200 ,07000 | ,04041 ,0461 ,3939 14 27
NT4 3 ,2300 ,00000| ,00000 ,2300 ,2300 23 23
Total 12 ,2300 ,04710| ,01360 ,2001 ,2599 14 .33
NT1 3| 1,3267 ,31021| ,17910 ,5560 2,0973 1,01 1,63
NT2 3| 1,1067 ,01155| ,00667 | 1,0780 1,1354 1,10 1,12
GIS1.2 NT3 3| 1,1600 ,07810| ,04509 ,9660 1,3540 1,11 1,25
NT4 3| 1,3000 ,64861 | ,37448 -,3112 29112 79 2,03
Total 12| 1,2233 ,32318] ,09329| 1,0180 1,4287 ,79 2,03
GIS1.1
NT N Subset for alpha
=0.05
1
NT2 3 ,2100
NT3 3 ,2200
Duncan? NT4 3 , 2300
NT1 3 ,2600
Sig. ,284
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 3,000.
GIS1.2
NT N Subset for alpha
=0.05
1
NT2 3 1,1067
NT3 3 1,1600
Duncan® NT4 3 1,3000
NT1 3 1,3267
Sig. ,502




Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

Descriptives

N Mean Std. Deviation Std. Error 95% Confidence Interval for | Minimum | Maximum
Mean
Lower Bound | Upper Bound
NT1 3 9586,6667 | 2376,31046 | 1371,96348 3683,5842| 15489,7491| 6843,00 10991,23
NT2 3 5571,6111 992,16750 572,82818 3106,9304 8036,2918| 4491,86 6443,14
ZIEE NT3 3 6151,2857 1465,37319 846,03361 2511,0969 9791,4745 4784,14 7698,29
NT4 3 7205,3333 1999,81591 1154,59426 2237,5152 12173,1515 5025,45 8955,09
Total | 12 7128,7242 2212,31413 638,64008 5723,0869 8534,3615 4491,86 10991,23
NT1 3| 238736,7692 | 46767,85694 | 27001,43480| 122558,9721| 354914,5663|188746,77 | 281423,08
NT2 3| 167149,2937 | 29305,84792 | 16919,73919 94349,5317 | 239949,0557 | 138941,14 | 197441,57
;B:E NT3 3| 183396,1429 | 30899,74982| 17839,97887 | 106636,9091 | 260155,3767 | 149933,86| 210851,14
NT4 3| 200566,6970 | 42475,98207 | 24523,51968 95050,5081 | 306082,8859 | 155397,55| 239704,82
Total | 12| 197462,2257 | 42746,61089 | 12339,88365| 170302,3249| 224622,1265 [138941,14| 281423,08
TBAFE
NT Subset for alpha = 0.05
1 2
NT2 5571,6111
NT3 6151,2857| 6151,2857
Duncan? NT4 7205,3333| 7205,3333
NT1 9586,6667
Sig. 314 ,054

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

TBRFE
NT Subset for alpha = 0.05
1

NT2 167149,2937

NT3 183396,1429
Duncan? NT4 200566,6970

NT1 238736,7692

Sig. ,063

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3,000.




Thi nghiém 3: Kich thich sinh san cé trén bau tir tu nhién

ONEWAY SSSTT TLTTT TLCN TLSCB TLCDH BY NT
/STATISTICS DESCRIPTIVES

/MISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).

Descriptives

95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
SSSTT NT 1A (100) 4| 114.0000| 25.32456| 12.66228| 73.7030| 154.2970 85.00 143.00
NT 1B (150) 4| 132.5000 | 48.09366| 24.04683 55.9723| 209.0277 65.00 179.00
NT 1C (200) 4| 159.0000| 10.73934 5.36967 | 141.9113| 176.0887 152.00 175.00
Total 12| 135.1667 | 34.77416| 10.03844| 113.0722| 157.2611 65.00 179.00
TLTTT NT 1A (100) 4 84.4750| 11.33589 5.66795 66.4371| 102.5129 67.50 90.60
NT 1B (150) 4| 81.3750| 12.99958| 6.49979| 60.6898| 102.0602 62.20 90.90
NT 1C (200) 4 70.7750 4.17483 2.08741 64.1319 77.4181 65.60 75.80
Total 12| 78.8750| 11.10955| 3.20705| 71.8163| 85.9337 62.20 90.90
TLCN NT 1A (100) 4 87.6250 2.63739 1.31870 83.4283 91.8217 84.30 90.50
NT 1B (150) 4 84.1500 6.42002 3.21001 73.9343 94.3657 76.50 89.80
NT 1C (200) 4 81.2000 3.48234 1.74117 75.6588 86.7412 78.50 85.80
Total 12| 84.3250| 4.89566| 1.41326| 81.2144| 87.4356 76.50 90.50
TLSCB NT 1A (100) 4| 83.0500| 5.89039| 2.94519| 73.6771| 92.4229 75.00 88.90
NT 1B (150) 4 79.4750 5.41256 2.70628 70.8624 88.0876 74.80 86.70
NT 1C (200) 4 73.2000 2.45357 1.22678 69.2958 77.1042 71.30 76.80
Total 12 78.5750 6.09726 1.76013 74.7010 82.4490 71.30 88.90
TLCDH NT 1A (100) 4 10.3000 1.31909 .65955 8.2010 12.3990 9.20 12.20
NT 1B (150) 4 11.9500 77244 .38622 10.7209 13.1791 11.20 13.00
NT 1C (200) 4 13.0500 .58023 .29011 12.1267 13.9733 12.30 13.70
Total 12 11.7667 1.45685 42056 10.8410 12.6923 9.20 13.70
SSSTT
Subset for alpha =
0.05
NT N 1

Duncan? NT 1A (100) 4 114.0000

NT 1B (150) 4 132.5000

NT 1C (200) 4 159.0000

Sig. .089

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.




TLTTT

Subset for alpha =
0.05
NT N 1
Duncan? NT 1C (200) 70.7750
NT 1B (150) 81.3750
NT 1A (100) 84.4750
Sig. .104

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.

TLCN
Subset for alpha =
0.05

NT N 1
Duncan? NT 1C (200) 81.2000
NT 1B (150) 84.1500
NT 1A (100) 87.6250
Sig. .084

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.

TLSCB
Subset for alpha = 0.05
NT N 1 2
Duncan? NT 1C (200) 73.2000
NT 1B (150) 79.4750 79.4750
NT 1A (100) 83.0500
Sig. .099 .323

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.

TLCDH
Subset for alpha = 0.05
NT N 1 2
Duncan? NT 1A (100) 10.3000
NT 1B (150) 11.9500
NT 1C (200) 13.0500
Sig. 1.000 134

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4.000.




Thi nghiém 4: Kich thich sinh san ¢4 trén bau tir nudi vd thanh thuc

ONEWAY SSSTT TLTTT TLCN TLSCB TLCDH BY NT
/STATISTICS DESCRIPTIVES

/MISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Descriptives

N Mean Std. Std. Error | 95% Confidence Interval | Minimum | Maximum
Deviation for Mean
Lower Upper
Bound Bound
NT_1A (100 pg) 4| 128,7500| 23,35773| 11,67886 91,5826 | 165,9174 105,00 157,00
NT_2A (150 pg) 4| 150,0000| 24,26245| 12,13123| 111,3930| 188,6070 118,00 177,00
SSSTT NT_3A (200 pg) 4] 174,5000| 11,73314 5,86657 155,8299 | 193,1701 167,00 192,00
Total 12| 151,0833| 26,98302| 7,78933 133,9391 | 168,2275 105,00 192,00
NT_1A (100 pg) 85,7000 | 5,55398| 2,77699 76,8624 | 94,5376 77,50 89,60
TLTTT NT_2A (150 ug) 78,7250 | 9,17147| 4,58573 64,1311 93,3189 65,20 85,60
NT_3A (200 pg) 70,0750 | 2,35991 1,17995 66,3199 | 73,8301 66,60 71,80
Total 12| 78,1667 | 8,79952| 2,54020 72,5757 83,7576 65,20 89,60
NT_1A (100 pg) 84,1250 224852 1,12426 80,5471 | 87,7029 81,30 86,50
TLen NT_2A (150 pg) 83,1250 3,98026| 1,99013 76,7915| 89,4585 78,50 87,10
NT_3A (200 ug) 80,3250 | 2,57860 1,28930 76,2219 | 84,4281 77,50 82,80
Total 12| 82,5250| 3,21477 ,92803 80,4824 | 84,5676 77,50 87,10
NT_1A (100 pg) 82,9250 3,73843 1,86921 76,9763 88,8737 77,80 85,90
TLSCB NT_2A (150 ug) 78,4750 | 5,38168| 2,69084 69,9115| 87,0385 72,80 85,70
NT_3A (200 ug) 71,5000 3,11876 1,55938 66,5374 | 76,4626 68,50 75,80
Total 12 77,6333 6,20342 1,79077 73,6919 81,5748 68,50 85,90
NT_1A (100 pg) 4 9,3000 ,63770 ,31885 8,2853 10,3147 8,70 10,20
NT_2A (150 ug) 4( 11,2000 ,58878 ,29439 10,2631 12,1369 10,60 12,00
Thepn NT_3A (200 ug) 4| 12,2500 ,91833 ,45917 10,7887 13,7113 11,30 13,50
Total 12| 10,9167 1,43580 ,41448 10,0044 11,8289 8,70 13,50
SSSTT
NT N Subset for alpha = 0.05
1 2
NT_1A (100
4 128,7500
Hg)
NT_2A (150
4 150,0000 150,0000
Duncan®  MQ)
NT_34 (200 4 174,5000
Hg)
Sig. 178 127

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4,000.




TLTTT

NT N Subset for alpha = 0.05
1 2
NT_3A (200
4 70,0750
Hg)
NT_2A (150
4 78,7250 78,7250
Duncan®  HQ)
NT_1A (100
4 85,7000
Hg)
Sig. ,086 ,154

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4,000.

TLCN
NT N Subset for alpha
= 0.05
1
NT_3A (200
4 80,3250
Hg)
NT_2A (150
4 83,1250
Duncan®  HQ)
NT_1A (100
4 84,1250
HO)
Sig. 124

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4,000.

TLSCB
NT N Subset for alpha = 0.05
1 2

NT_3A (200

4 71,5000
HO)
NT_2A (150

4 78,4750

Duncan®  HQ)

NT_1A (100

4 82,9250
Hg)
Sig. 1,000 ,167

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4,000.

TLCDH

NT

N

Subset for alpha = 0.05

1

2




Duncan?

NT_1A (100
HO)
NT_2A (150
Hg)
NT_3A (200
HO)
Sig.

4 9,3000

1,000

11,2000

12,2500

,072

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 4,000.

Thi nghiém 7: Anh huéng cia cac t6 hop thice dn dén tang truong va ty 18 séng cé trén

bau
Descriptives
N Mean Std. Std. 95% Confidence Interval for Minimum | Maximum
Deviation | Error Mean
Lower Bound | Upper Bound
NT1 3| ,000500 OE-7| OE-7 ,000500 ,000500 ,0005 ,0005
NT2 3| ,000500 OE-7| OE-7 ,000500 ,000500 ,0005 ,0005
W1 NT3 3| ,000500 OE-7| OE-7 ,000500 ,000500 ,0005 ,0005
NT4 3| ,000500 OE-7| OE-7 ,000500 ,000500 ,0005 ,0005
Total 12| ,000500 OE-7| OE-7 ,000500 ,000500 ,0005 ,0005
NT1 3| 2,2833 ,05774 | ,03333 2,1399 2,4268 2,25 2,35
NT2 3| 2,2500 ,08660 | ,05000 2,0349 2,4651 2,20 2,35
L1 NT3 3| 2,2833 ,07638 | ,04410 2,0936 2,4731 2,20 2,35
NT4 3| 2,2667 ,02887 | ,01667 2,1950 2,3384 2,25 2,30
Total 12| 2,2708 ,05823 | ,01681 2,2338 2,3078 2,20 2,35
L1
NT N Subset for alpha =
0.05
1

NT2 3 2,2500

NT4 3 2,2667

Duncan? NT1 3 2,2833

NT3 3 2,2833

Sig. 576

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3,000.




Thi nghiém 8:

Anh huong cia mat do dén tiang truong va ty 16 séng cé trén bau

Descriptives

N Mean Std. Std. Error 95% Confidence Interval for [ Minimum | Maximum
Deviation Mean
Lower Bound | Upper Bound
NT1 3 .000433 .0000577 .0000333 .000290 .000577 .0004 .0005
NT2 3 .000467 .0000577 .0000333 .000323 .000610 .0004 .0005
W1 NT3 3 .000400 OE-7 OE-7 .000400 .000400 .0004 .0004
NT4 3 .000400 OE-7 OE-7 .000400 .000400 .0004 .0004
Total 12 .000425 .0000452 .0000131 .000396 .000454 .0004 .0005
NT1 3 2.433333 .0288675 .0166667 2.361622 2.505044 | 2.4000 2.4500
NT2 3 2.360000 .0173205 .0100000 2.316973 2.403027| 2.3500 2.3800
L1 NT3 3 2.400000 .0500000 .0288675 2.275793 2.524207 2.3500 2.4500
NT4 3 2.366667 .0763763 .0440959 2.176938 2.556396 | 2.3000 2.4500
Total 12 2.390000 .0515223 .0148732 2.357264 2.422736| 2.3000 2.4500
W1
NT N Subset for alpha
=0.05
1
NT3 3 .000400
NT4 3 .000400
Duncan? NT1 3 .000433
NT2 3 .000467
Sig. .097
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
L1
NT N Subset for alpha
=0.05
1
NT2 3 2.360000
NT4 3 2.366667
Duncan?  NT3 3 2.400000
NT1 3 2.433333
Sig. 121

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Thi nghiém 9: Anh huéng cua thirc dn ché bién c6 ham luong protein khac nhau dén

tang trudng va ty 1é song ca trén bau

Descriptives
N Mean Std. Std. 95% Confidence Interval for Minimum | Maximum
Deviation Error Mean
Lower Bound | Upper Bound
1,00 3 ,3033 ,02082| ,01202 ,2516 ,3550 ,28 ,32
2,00 3 ,3067 ,01528 | ,00882 ,2687 ,3446 ,29 ,32
w1l 3,00 3 ,3200 ,01732| ,01000 ,2770 ,3630 ,30 ,33
4,00 3 ,3233 ,02517 ,01453 ,2608 ,3858 ,30 35
Total 12 ,3133 ,01923 ,00555 ,3011 ,3255 ,28 35
1,00 3 35,2833 ,52520| ,30322 33,9787 36,5880 34,75 35,80
2,00 3 35,4067 ,74272| ,42881 33,5616 37,2517 34,85 36,25
L1 3,00 3 35,3333 1,45115| ,83782 31,7285 38,9382 34,35 37,00
4,00 3 35,1167 ,67515| ,38980 33,4395 36,7938 34,45 35,80
Total 12 35,2850 ,79285| ,22888 34,7812 35,7888 34,35 37,00
W1
NT N Subset for
alpha = 0.05
1
1,00 3 ,3033
2,00 3 ,3067
Duncan? 3,00 3 ,3200
4,00 3 ,3233
Sig. ,282
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 3,000.
L1
NT N Subset for
alpha = 0.05
1
4,00 3 35,1167
1,00 3 35,2833
Duncan? 3,00 3 35,3333
2,00 3 35,4067
Sig. 725

Means for groups in homogeneous subsets are

displayed.




a. Uses Harmonic Mean Sample Size = 3,000.

Thi nghiém 10: Anh huong cua mat d6 khac nhau dén ting truong va ty 1& séng cé trén

bau giai doan 31 — 90 ngay tudi

Descriptives

N Mean Std. Std. Error | 95% Confidence Interval | Minimum | Maximum
Deviation for Mean
Lower Upper
Bound Bound
NT1 3 .3233 .00577 .00333 .3090 .3377 .32 .33
NT2 3 .3167 .01528 .00882 .2787 .3546 .30 .33
W1 NT3 3 .3167 .00577 .00333 .3023 .3310 31 .32
NT4 3 .3267 .00577 .00333 .3123 .3410 .32 .33
Total 12 .3208 .00900 .00260 3151 .3266 .30 .33
NT1 3 35.2333 .71822 41466 33.4492 37.0175 34.70 36.05
NT2 3 35.1833 .46458 .26822 34.0293 36.3374 34.80 35.70
L1 NT3 3 35.2500 .26458 .15275 34.5928 35.9072 35.05 35.55
NT4 3 35.1833 .95699 .55252 32.8060 37.5606 34.30 36.20
Total 12 35.2125 .55968 .16156 34.8569 35.5681 34.30 36.20
W1
NT N Subset for alpha
=0.05
1
NT2 3 .3167
NT3 3 .3167
Duncan? NT1 3 .3233
NT4 3 .3267
Sig. 242
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
L1
NT N Subset for alpha
=0.05
1
NT2 3 35.1833
NT4 3 35.1833
Duncan?
NT1 3 35.2333
NT3 3 35.2500




Sig. .909

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Thi nghiém 11: Anh huong cua thirc an ché bién c6 ham luong protein khac nhau dén
tang truong va ty 18 song ca trén bau trong hé théng tuan hoan

Descriptives

N Mean Std. Std. Error | 95% Confidence Interval Minimum | Maximum
Deviation for Mean
Lower Upper
Bound Bound
NT1 3 ,2733 ,00577 ,00333 ,2590 ,2877 27 ,28
NT2 3 ,2767 ,00577 ,00333 ,2623 ,2910 27 ,28
W1 NT3 3 ,2767 ,01528 ,00882 ,2387 ,3146 ,26 ,29
NT4 3 ,2800 ,02000 ,01155 ,2303 ,3297 ,26 ,30
Total 12 2767 ,01155 ,00333 ,2693 ,2840 ,26 ,30
NT1 3 35,5667 1,89495 1,09405 30,8594 40,2740 34,35 37,75
NT2 3 34,8667 1,03722 ,59884 32,2901 37,4433 33,75 35,80
L1 NT3 3 34,9667 ,71822 ,41466 33,1825 36,7508 34,15 35,50
NT4 3 35,0133 ,51433 ,29695 33,7357 36,2910 34,64 35,60
Total 12 35,1033 1,03513 ,29882 34,4456 35,7610 33,75 37,75
W1
NT N Subset for
alpha = 0.05
1
NT1 3 ,2733
NT2 3 2767
Duncan?  NT3 3 ,2767
NT4 3 ,2800
Sig. 576
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 3,000.
L1
NT N Subset for
alpha = 0.05
1
Duncan? NT2 3 34,8667




NT3 3 34,9667
NT4 3 35,0133
NT1 3 35,5667
Sig. ,508

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

Thi nghiém 12: Anh huong cua mat d6 khac nhau dén ting truong va ty 1é séng cé trén

bau trong hé thdng tuan hoan

Descriptives

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

N Mean Std. Std. Error 95% Confidence Minimum | Maximum
Deviation Interval for Mean
Lower Upper
Bound Bound
NT1 3 .2767 .00577 .00333 .2623 .2910 .27 .28
NT2 3 .2833 .00577 .00333 .2690 .2977 .28 .29
W1 NT3 3 .2767 .00577 .00333 .2623 .2910 .27 .28
NT4 3 .2800 .00000 .00000 .2800 .2800 .28 .28
Total 12 .2792 .00515 .00149 .2759 .2824 .27 .29
NT1 3 35.9633 12662 .07311 35.6488 36.2779 35.85 36.10
NT2 3 36.1633 12662 .07311 35.8488 36.4779 36.05 36.30
L1 NT3 3 35.9833 .12583 .07265 35.6708 36.2959 35.85 36.10
NT4 3 35.9500 .18028 .10408 35.5022 36.3978 35.75 36.10
Total 12 36.0150 .15091 .04356 35.9191 36.1109 35.75 36.30
W1
NT N Subset for alpha
=0.05
1
NT1 3 2767
NT3 3 2767
Duncan? NT4 3 .2800
NT2 3 .2833
Sig. .163




L1

NT N Subset for alpha
=0.05
1
NT4 3 35.9500
NT1 3 35.9633
Duncan? NT3 3 35.9833
NT2 3 36.1633
Sig. 122

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




