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LOI CAM DOAN

T6i xin cam doan toan bd ndi dung ludn 4n: “Nghién citu mét s6 diic diém sinh
hoc sinh san va sinh san nhan tao trai tai twong vay (Tridacna squamosa Lamarck,
1819)” 1a cong trinh khoa hoc do chinh c4 nhan t6i thyc hién, cac két qua trinh bay trong
luan 4n 13 trung thyc va chua timg dugc cong b trong bat ky cong trinh nao cho téi thoi
diém hién tai. Mot phan két qua nghién ctru cta ludn an duoc 13y tir dé tai Poc 1ap cp

Nha Nuée mi s6 PTDL.CN-53/15 ma nghién ctru sinh 1a chu nhiém d8 tai.
Khanh Hoa, ngay 8 thang 07 nam 2024

Nghién ciru sinh

Phung Bay



LOI CAM ON

Luén 4n tién si: “Nghién ctru mdt s6 dic diém sinh hoc sinh sin va sinh san nhan
tao trai tai twong vay (Tridacna squamosa Lamarck, 1819)” dugc t6 chire thuc hién
va hoan thanh véi su hd trg gitip d ctia nhiéu ca nhan va to chirc. Qua ddy, toi xin duoc
bay t6 long biét on téi:

- Pau tién, xin duoc bay to 10ng biét on sdu sic dén Quy Thay 1 can bd hudng
dan khoa hoc TS. Nguyén Vian Minh va TS. Ngé Anh Tuén di tan tinh chi dan, dua ra
nhing 16i khuyén, gbp ¥ quy bau, dong vién va giup d& toi trong sudt thoi gian thyc

hién cling nhu viét cac nodi dung cua luén an.

- Ban Giam hi¢u Trudong Pai hoc Nha Trang, Phong Pao tao Sau dai hoc va Vién
Nuoi tréng thuy san da tao moi diéu kién cho toi hoc tap va nghién ctru luén an.

- Quy thay, co, cac nha khoa hoc 13 giang vién cia Vién Nuéi trong thuy san,
truong DPai hoc Nha Trang da gdp y va giup do trong qué trinh hoc tap, nghién ciru.

- Ban Lanh dao Vién Nghién ctru Nudi trong thiy san III di tao moi diéu kién
thuan lgi cho t61 hoc tap, nghién ctru va hoan thanh luan an.

- Xin gtri 101 cam on t6i cac dong nghiép ctia Phong Sinh hoc thuc nghiém, Trung
tdm Quan tric Canh bao Mdi trudng va Phong ngira dich bénh, Phong Cong nghé va
Vaccine thay san thudc Vién Nghién ctru Nudi trong thity san 111 dd tham gia hd tro thuc

hién cac ndi dung luan an.

Cubi cung, toi xin duoc cam on gia dinh, nhitng ngudi ban da dong vién, khich

1¢ va giup d& trong sudt thoi gian thuc hién luén an.

Xin tran trong cam on!

Khanh Hoa, ngay 8 thang 07 nam 2024

Nghién ciru sinh

Phung Bay
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TOM TAT NHUNG PONG GOP MOI CUA LUAN AN

Dé tai ludn an: Nghién ctu mdt s6 dac diém sinh hoc sinh san va sinh san nhan tao

trai tai tuong vay (Tridacna squamosa Lamarck, 1819)

Nganh: Nubi trong thuy san
M4 s6: 9620301

Nghién ctru sinh:  Phung Bay

Khoa: 2017

Nguwoi hwong din: 1. TS. Nguyén Van Minh

2. TS. Ngo Anh Tuén
Co sé dao tao: Truong Pai hoc Nha Trang
N¢i dung:

1. Luan 4n da nghién ctru day du va chi tiét mot sd dic diém sinh hoc sinh san
clia trai tai tuong vay: tuyén sinh duc phat trién qua 5 giai doan; kich thudc thanh thuc
sinh dyc 1an dau cua trai theo chiéu dai 1a 19,1 cm; mua vu sinh san tir thang 5 t6i
thang 8 hang nam; sirc sinh san tuyét d6i 1a 5.211.900+167 trimg/ca thé cai, stc sinh
san twong do6i 1a 2.035+44 trimg/g khdi luong toan than va 8.968+323 trimg/g khoi
luong than mém.

2.Luan an da xay dung cac co sd khoa hoc cho sinh san nhan tao trai tai tuong
vay. Cudng do anh sang 2.000-4.000 lux 1a phu hop trong nudi vo thanh thuc; kich
thich sinh san bang phuong phap phoi kho va tao dong chay; 6 man 30-33ppt, mat
d6 wong 3-5 4u trung chit D/mL, thirc an 1a sy két hop cac loai vi tao Nannochloropsis
oculata, Chaetoceros muelleri va Isochrysis galbana véi mat do cho an 15.000 té
bao/mL (véi ty 18 1:1:1), mat d6 cap tao cong sinh (Symbiodinium microadriaticum)
5.000 t& bao/mL 14 thich hop trong wong nudi 4u tring trai tai tugng vay, giai doan
song troi ndi. PO man 30-33 ppt, anh sang 2.000- 4.000 lux va vat bam 1a da san ho chét
14 thich hop trong wong nudi trai tai twong vay, giai doan au tring di bam day.

3. Qua 4 dot thyc nghiém san Xudt giéng trai tai tuong vay, dé tai da thu duogc két
qua: ty 1¢ thanh thuc 78,32+6,91%; ty 1¢ thu tinh 1a 70,04 + 1,01%; ty 1¢ nd 1a 65,42 +
0,87%; ty 1¢ sdng tir u tring chit D dén con gidng 2 cm 1a 3,98%; tong sb lugng con giong
thu duoc 8.725.986 con.

Nguwoi huéng din Nghién ctru sinh

TS. Nguyén Vian Minh  TS. Ngé Anh Tuén Phung Bay

Xiil



KEY FINDINGS
Thesis title: Research on some reproductive biological characteristics and artificial
reproduction of scaly giant clam (Tridacna squamosa Lamarck, 1819)

Major: Aquaculture

Major code: 62620301

PhD student: Phung Bay

Course: 2017

Supervisors: 1. Dr. Nguyen Van Minh
2. Dr. Ngo Anh Tuan

Institution: Nha Trang University

Key findings:

1. This thesis described in details some reproductive characteristics of scaly
giant clams. The gonad of scaly giant clams developed through 5 stages (I-V). The
size at first sexual maturity was 19.1 cm in cell length. The spawning seasonslasted
from May to August; Absolute fecundity was 5,211,900+167 eggs/female and relative
fecundity was 2,035+44 eggs/g whole body weight, corresponding to 8,968+322
eggs/g internal soft tissue weight.

2. The thesis provided the scientific rationale for artificial breeding of scaly
giant clams. Light intensity of 2,000-4,000 lux was suitable for rearing the clam
broodstocks. The broodstocks were successfully induced spawning by heat stress
method combined with water flow adjustment. At the early stages, from Veliger to
Pediveliger stages, the larvae were reared at 30-33 ppt, density 3-5 larvae/mL.The
larvae were fed with a combination of microalgae, including Nannochloropsis
oculata, Chaetoceros muelleri and Isochrysis galbana at a density of 15,000 cells/mL
(2:1:1). Zooxanthelle (Symbiodinium microadriaticum) was added into the giant clam
larvae (from day 3 post hatched) culture system at the concentration of 5,000cells/mL
once a day. Dead corals were suitable substrates for the larvae to settle following the
pelagic stage. During the settlement stage, suitable light intensity for the larvae was
2,000-4,000 lux.

3. Through the four seed production batches of scaly giant clams, 8,725,986
juveniles of 2 cm in size were produced. Maturity broodstock rate was 78.32+6.91%.
Fertilization and hatching rates were 70.04 £ 1.01%, and 65.42 = 0.87%, respectively.
Survival rate from Veliger (D stage) to juveniles was 3.98%.

PhD student
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MO DAU

Trai tai twong 1a nhitng loai dong vat than mém hai manh vo c6 gia tri cao, tiém
ning xut khau 16n. Vi kich thuéc da sb cac loai trai déu 16n, phuong thirc séng cong
sinh v6i mét sb vi tao quang tu dudng, tao cho mau sdc cua trai tai tuong da dang va sac
s&, nén nhu cau trai cho nudi canh, trang tri 1a rit 16n. Vo trai tai twong co 16p can xi
bong loang cung v6i hinh dang vo ¢6 nhiéu gon séng nén dugc gia cong lam nhirng vt
dung khac nhau nhu hop dén, gat tan thudc, chiu cy canh, trang tri trong ti kinh Thit
trai ¢ ham lugng dinh dudng cao, v6i nhiéu acid béo khong no mach dai (PUFAs-Poly
Unsaturated Fatty Acids), acid amin thiét yéu ciing nhu cac nguyén t6 vi lugng. Do do,
thi truong trai tai tugng rat 16n,viéc thuong mai ddi twong nay da va dang dién ra trén
khap thé gi¢i (Mingoa Licuanan va Gomez, 2002).

Trai tai twong vay (Tridacna squamosa Lamarck, 1819) 1a d6i tugng c6 gié tri
kinh té cao nhung nguén lgi dang bi can kiét nghi€ém trong. Trai tai tugng vay duoc dua
vao Sach do Viét Nam, dang nguy cép, can duogc bao vé nghiém ngat (Sach dé Viét
Nam, 2000). Vi phan bé cua trai tai twong gan lién v6i ran san hd, nén viéc khai thac
trai bura bai da anh huong x4u dén sinh thai ran san ho, hé sinh thai quan trong ddi voi
tu nhién bién va con nguoi (S Céng Thung va Sarti, 2004).

Trude thyc trang d6, nhirng giai phap thiét thuc nhim dé khoi phuc va phat trién
ngudn loi quy hiém nay duoc wu tién hang dau. Song song véi viéc dé ra nhirng co ché,
chinh sach nhamkhai thac hop Iy nguén loi trai tai tugng, thi viéc nghién ctru dic diém
sinh hoc, sinh san, xay dung co s& khoa hoc san xuat gidng va cung cap giéng cho nudi
phuc hdi, nuodi thuong mai ddi twong nayla yéu cau cap thiét. Biéu nay gop phan giam
ap luc khai thac, bo sung, tai tao ngudn loi tw nhién, ma ra mot trién vong mai cho nghé
nuoi trai tai tuong va phuc hdi ngudn loi quy hiém nay.

Nghién ctru trén trai tai twong vay noi riéng va trai tai tugng noéi chung tai Viét
Nam chi méi & budc dau, tap trung chii yéu vao da dang thanh phan loai, ngudn loi, tham
do san xut gibng, xay dung mo hinh nudi phuc hdi tir con gidng khai thac ngoai tu
nhién. Dé 1am tién dé cho sinh san nhan tao, viéc nghién ctru nhitng dac diém sinh hoc
sinh san, phuc vu cho xay dung nhitng chi tiéu k¥ thuat san xuit giéng nhu: gidi tinh,
mua vu sinh san, tudi sinh san, stc sinh san, theo ddi qué trinh phat trién phoi va au

tring 1a rat can thiét. Pong thoi, nghién ciru cac chi tiéu ky thuat trong qué trinh sinh



san nhan tao nhu: nudi vo, kich thich sinh san, wong nuoi va cho au trung xudng day
cling dong vai tro quan trong. Chinh vi vay, viéc trién khai thuc hién dé tai “Nghién ctru
mdt s0 dac di€m sinh hoc sinh san va sinh san nhan tao trai tai tugng vay (Tridacna

squamosa Lamarck, 1819)” 1a vd cing cip béch.

Cho dén thoi diém hién tai, d¢ tai Luan an la cong trinh ¢ Viét Nam nghién ciru
mot cach chuyén sau vé sinh hoc sinh san va sinh san nhan tao ddi tugng quy hiém nay.

bé tai luan an duoc thuc hién vé1 muc tiéu:

Muc tiéu téng quat: Xac dinh dugc mot s6 dic diém sinh hoc sinh san, cac thong )
ky thuat thich hgp trong sinh san nhan tao lam co s& khoa hoc xay dung k¥ thuat san xuét

giéng, khoi phuc ngudn loi va phat trién nghé nudi trai tai trong vay mot cach bén viing.
Muc tiéu cu thé:
Xac dinh duge dan liéu vé dic diém sinh hoc sinh san trai tai tuong vay.

Thiét 1ap cac co s& khoa hoc trong sinh san nhan tao, tir k¥ thuat nuoi vo, kich
thich sinh san trai bd me dén k¥ thuat wong nudi au tring va trai giéng; tir 46 xay dung

cac thong sb k¥ thuat va thuc nghiém san xuét giéng nhan tao trai tai tuong vay.
Pé dat dwoc muc tiéu trén, luin an thue hién cac ndi dung:
1. Nghién ctru mét s6 dic diém sinh hoc sinh san trai tai tuong vay
2. Nghién ctru cac co s& khoa hoc sinh san nhan tao trai tai tugng vay:
2.1. Nuéi vo thanh thuc sinh duc
2.2 Kich thich sinh san
2.3. Uong nudi 4u tring giai doan séng noi
2.4. Uong nudi 4u tring giai doan séng day va con giéng
2.5. Tim hiéu mot s6 tac nhan gdy bénh va dich hai trong qué trinh nuéi vd
3. Thyc nghiém san xuit gidng nhan tao trai tai tugng vay
Y nghia khoa hoc va thue tién cia dé tai:

- 'Y nghia khoa hgc: D¢ tai Luén an l1a nguon tai liéu cung cap co sé dir licu vé

dic diém sinh hoc sinh san cua trai tai twong vay, gop phan quan trong phuc vu cong tac



giang day, nghién ctru va xdy dung chinh sach bao vé, khai thac bén viing nguén loi
trai tai trong vay ngoai tu nhién. Ngoai ra, két qua nghién ctru cta dé tai s& gop phan

bao vé ngudn gen qui hiém, bao vé tinh da dang sinh hoc bién Viét Nam.

- 'Y nghia thue tién: Dé tai c6 ¥ nghia thyc tién trong viéc gop phan phat trién
kinh té-xa hoi ctia dat nudc. Pé tai di xac dinh dugc cac thong sb thich hop trong san
xuit gidng trai tai twong vay, 1am co s& dé xdy dung thanh cong k¥ thuat san xuét gidng,
cht dong duge ngudn giéng co chat luong, dap tmg cho nhu ciu nudi thuong pham, tién
t61 ¢y manh phat trién kinh t bién tir ngudn nguyén liéu xuét khau trai tai twong vay, dong

thoi bao ton va phat trién ngudn gen trai tai twong vay.



CHUONG 1: TONG QUAN TAI LIEU NGHIEN CUU

1.1. Pic diém sinh hoc ciia ho trai tai twong Tridacnidae
1.1.1. Phan loai cua trai tai twgng vay
Trai tai tugng vay (Tridacna squamosa) dugc Lamarck phan loai vao nam 1819

va duoc sdp xép theo hé thdng nhu sau:
Nganh: Mollusca
Lop: Bivalvia

Bo: Veneroida
Ho: Tridacnidae
Gibng: Tridacna
Loai: Tridacna squamosa (Lamarck, 1819) (Hinh 1.1)

Hinh 1.1. Trai tai twgng vay truedéng thanh

(Nguon: Phing Biy)

Tén tiéng Anh: Fluted Giant Clam, Scaly Giant Clam

Tén tiéng Viét: Trai tai tugng vay

Trai tai tugng vay thudc giéng Tridacna, ho trai tai twong (Tridacnidae), bo
Veneroida, 16p dong vat than mém hai manh v6 (Bivalvia). Cho dén nay, tong s6 9 loai
trai tai twong nam trong 2 giéng Tridacna va Hippopus da dugc phat hién tai nhiing
ving nude trén khip thé gioi 1a Tridacna gigas, T. squamosa, T. maxima, T. crocea, T.
derasa, T. tevoroa, T. rosewateri, Hippopus hippopus va H. porcellanus. Trong d6, loai
¢6 kich thudce 16n nhét 1a T. gigas va loai ¢6 kich thuée nhé nhat 1a T. crocea (Lamarck,
1819). Mot s thong tin vé phan loai va viing phan b cta cac loai trai tai twong trén thé
gidi co thé duoc tém tat nhu sau:

Loai T. gigas (Trai tai twong khong 16): La loai c¢6 kich thudc 16n nhét trong sd
cac loai trai tai twong. Chiéu dai vo toi da ctia loai trai nay c6 thé dat toi trén 140 cm,

ning t6i 260 kg. Trai tai twong khong 16 duoc nhan biét kha dé dang do c6 kich thudc
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16n, mit trong vo ¢6 mau tring nga, mit ngodi ndi 6 gd 16n va cdé mau tring hoi xam.
Mang 40 c¢6 mau niu/xanh 14 ciy v6i nhiéu chdm nhé mau xanh da trdi hodic xanh 14 ciy
(Hinh 1.2 a) (Knop, 1996).

Loai T. squamosa (Trai tai twong vay): Trén bé mit vo c6 cac vay 10n tao thanh
cac ranh sdu, c6 dang hinh méng. Mang 40 c6 cac vét chim 16m dém mau xanh da troi,
mau nau va mau xanh 14 cdy. Kich thuéc ctia vo c6 thé dat t6i 40 cm (Hinh 1.2 b).

Loai T. derasa (Trai tai tugng tron): La loai trai tai twgng c6 kich thudc 16n thir hai
sau loai trai tai twong khong 16 véi chidu dai vo co thé 1én t6i 60 cm. Piac diém khac biét
cua trai tai tugng tron 1a vo nhan, tron va mang 4o co cac van doc mau xanh da tro1, xanh
14 cdy va mau nau (Hinh 1.2 ).

Loai T. maxima (Trai tai tuong nho): Py 1a loai phan bb pho bién va rong nhat
so voi cac loai trai tai tuong khac. Trén thé gii chung duoc tim thdy phan bb tir bo bién
phia Pong Chau Phi cho t&i tan bién D6 va phia Pong quan déo Polynesia. Chiing phan
bb cha yéu tir ving ha triéu dén do sau khoang 10 m nudc. Mang 4o cua loai trai tai
tugng nhod ¢6 mau sic ruc r& (mau xanh da troi, xanh 14 cdy va mau vang) va thudng co
tap tinh phan bo an trong cac hang hdc nén rat kho phat hién (Hinh 1.2 d).

Loai T. crocea (Trai tai tugng nghé): La loai ¢ tap tinh dao hang va mang ao cling
¢6 mau sic ruc rd nhu loai trai tai tugng nho. Tuy nhién. loai nay thudng co kich thudc nho
hon va vo ¢6 dang hinh trimg, bau duc (Hinh 1.2 ¢). Day 14 loai trai tai tuong c6 kich thude
v6 nho nhét, kich thudc chiéu dai vo clia c4 thé 16n nhét c6 thé dat 15 cm.

Loai T. tevoroa (Trai tai twong mit quy): La lodi trai tai twong rat it gip va duoc
mo ta trong thoi gian gan day. Dic diém khac biét 1a trai mat quy bién sdu phan b chu
yéu & cac vung bién sau trén 20 m. Trén thé gidi, chung dugc tim thiy phan bd & cic ving
bién dao phia bac cia Tonga va cic ving bién dao phia Pong cua Fiji (Hinh 1.2 g)
(Adams, 1988; Lucas, 1988; Lucas va cong tac vién, 1991).

Loai T. rosewateri: La loai mdi dugc phat hién trong nhimg nim gan ddy. Ching
rat gidng véi lodi trai tai twong vy nhung chi xuét hién tai bo bién Saya de Malha thudc
An D6 Duong (Hinh 1.2 h) (Sirenko va Scarlato, 1991).

Loai H. hippopus (Trai tai nghé): La loai ¢6 vo day, nang, hinh tam giac va rang
¢6 nhiéu canh sic. Mang 40 ¢6 mau nau vang md va khong kéo dai hét mép vo (Hinh
1.2 7).

Loai H. porcellanus (Trai tai twong st ): La loai c6 mau sic mang 4o giéng véi
loai H. hippopus nhung khac béi vo nhe va it dudng phong xa hon. Voi hit vao ndm
trén mép mang 4o. Loai H. porcellanus chi phan bd trong khu vuc bién Indonesia,
Philippines va Palau (Hinh 1.2 k) (Alcazar va cong tac vién, 1987).



Trai Tridacna porcellanus

Hinh 1.2 Hinh anh 9 loai trai tai twegng phan bd phé bién trén thé giéi
(Nguén: Ellis, 1998)



Cho dén nay, tai Viét Nam da phat hién va théng ké duoc téng s6 5 loai trai tai
tuong thudc ho Tridacnidae (trong tong sé 9 loai trén thé gidi), bao gom trai tai tuong
khéng 16 (T. gigas), trai tai twong vay (T. squamosa), trai tai tugng nho (T. maxima), trai
tai tuong nghé (T. crocea) va trai tai twong tai nghé (H. hippopus) (Nguyén Hitu Phung
va V& S§ Tudn, 1996; Pd Cong Thung va Lé Thi Thiy, 2008). Ngoai ra, mot sé nha
khoa hoc cho rang vung bién Viét Nam c6 thém ca loai trai tai twong tron (T. derasa),
tuy nhién can c6 nhirng nghién ctru phan loai dua trén cu tric DNA dé c6 thé xac dinh
rd rang hon vé loai nay (Piang Ngoc Thanh va Nguyén Xuin Duyc, 2003).

1.1.2. Pic diém hinh thai ngoai va ciu tao bén trong

Hinh dang va ciu tao cua loai trai tai twong vay di dugc mé ta khé chi tiét trong
cac cong trinh nghién ctru cia Rosewater (1965 va 1982) va Lucas (1988). Hinh dang
bén ngoai cua trai tai tugng vady mang nhirng dic trung chung cua cac loai dong vat than
mém (PVTM) hai méanh v6. Co thé gdm hai manh vo tp lai nhau, d6ng mo nho co khép
vo. Mit lung ctia vo ¢6 mdt dinh vo, dudi do6 1a ban 1& dinh hai phén dinh vo lai véi1
nhau. Ty 1¢ khoang céach tir dinh vo dén phia trudc clia mit bung (mit trudce) va mit sau
(mat lung) tuong ddi bang nhau. Mt trudc cua tat ca cac loai trai déu ¢ to chan dé bam
vao vat bam. Tuy nhién, mét trong nhitng dic diém phan loai chu yéu va khac biét véi
cac loai DVTM hai manh vo khac 1a cac loai trai tai twong noi chung déu c6 vo rat day,
dang vay va la nhitng loai DPVTM duy nhét ¢6 mang 4o v6i nhidu mau sic sic s& do co
su cOng sinh v&i cac 10ai vi tao quang ty dudng, vi vAy mau sic cia mang 4o phu thudc
rat 1on vao mau sic cta loai tao cong sinh (Klumpp va Griffiths, 1994).

Kich thudc vo cua trai tai tugng vay kha 16n, chiéu dai vo cta nhiing cé thé 16n
nhit c6 thé dat téi 40 cm va khdi lwong hang chuc kg. Ty 1& vé d6 dai giita chiéu rong
va chiéu cao xap xi bang 1:1; chiéu dai 16n gip 1,7 — 2 lan chiéu cao d6i vé6i ca thé
truong thanh. Ty 1€ gitra chidu dai cta ban 1& va chiéu dai vo dat 0,46. V6 c6 15 to chan
v6i kich thude nho. Chiéu dai 16 to chan bang khoang 0,4 chiéu rong vé va bang 0,2
chiéu dai vo. Chiéu rong 16 to chan dat cuc dai khoang 2 cm. Trai tai tuong vay hau nhu
it str dung to chan dé bam vao vat bam, chiing giit co thé 6n dinh trong méi truong nudc
dira vao khéi lugng cta co thé (Knop, 1996).

V6 trai tai twong vay c6 dang hinh trimg, c6 4-6 go phong xa rat 16n hinh vong
trén d6 c6 nhiéu phién vay, muong giita 2 g& phong xa 16n c6 nhiéu g phong xa nho.

Mit trong vé mau trang s mat khép dai, vo phai co 1 ring giita va 2 ring bén phia sau,
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vo trai co 1 ring giita va 1 ring bén phia sau va hai vo bang nhau. Mép bung v6 cong
gon song, trude dinh vo ¢o 15 to chan nho. Ban 1& ngoai dai mau nau, mit vo mau tring
duc. Mép 15 to chan c6 mot sé go cit ngang, dang rang cwa. Mang 40 c6 cac dudng van
chay song song véi nhiéu mau sic khac nhau. Mit bung 1a mang 4o bao gdm nhiéu té
bao tao cong sinh 16 ra ngoai ¢ chic niang quang hop cung cip chat dinh dudng cho
trai. Mang 4o c6 cac vét chim 16m ddm mau xanh da troi, mau nau va mau xanh 14 cay,
c6 thé mé rong bao phu bé mat ciia vo gitip trai tai twong nguy trang lan trén ké thu.
Ong thoat hiit nude 16n, c6 nhiéu xtc tu. Cac xtic tu nay phan nhanh (Hinh 1.3) (Lucas,

1988; B6 Anh Duy va cong tac vién., 2012).

Lo to chan
nho

"0 4-6 go
héng xa

Phién phong
xa nho cao

Mang do thuong [
¢6 cde duomg vin
chay song song

Hinh 1.3. Hinh dang va cAu tao bén ngoai trai tai twong vay
(Nguon: D6 Anh Duy va cong tic vién, 2012)
CAu tao bén trong cia trai tai twong vay bao gém cac bd phan: mang, than, da
day, rudt va tuyén sinh duc. Co thé trai tai trong vay c6 2 cip mang thon dai c¢6 chiéu
hep & phia trudc va rong o phia sau dugc lién két vao hé thong tiéu hoa bang nhitng soi
day chang, thong thudng mang c6 mau tring nhung ciing c6 trudng hop mang cdé mau

xam tro. Than 1a mot khéi mau den nam canh co khép vo va gan chit vao tuyén sinh duc
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thanh mot khoi lién nhau. Nhing ca thé trai tai twong c6 kich thuéc nhé dudi 10cm, da
day va rudt thuong nam canh tuyén sinh duc. Khi c4 thé trai tai tuong 16n hon 10cm, da
day va rudt dugc bao boc xung quanh béi tuyén sinh duc. Co quan sinh duc cua trai tai
tugng vay bat ddu phat trién khi kich thuée chiéu dai vo dat khoang 15¢m. Co quan sinh
duc 1a mot khdi mau tring sita nam phia dudi co khép vo va ndm bén canh than (Nguyén
Quang Pong va Nguyén Quang Hung, 2015) (Hinh 1.4).

Co co rut :
Co khép vo Cokhépvo Cocorit Mang a0

DPuong mang do

L to chan
Day ching f Tuyén sinh dyc

To chan

Hinh 1.4. Céu tao bén trong ciia trai tai twong vay (Nguon: Nguyén Quang Péng
va Nguyén Quang Hiing, 2015)

1.1.3. Pic diém sinh thai va phan bd
1.1.3.1. Phan b sinh thai

Trai tai tugng vay quan hé mat thiét véi hé sinh thai bién. Hé sinh thai anh huéng
tryc tiép dén sy sinh truong va phat trién cua trai tai tuong vay, chinh vi vay sy phan b
ctia loai ndy & xa ving ven bo, chi tip trung viing ven dao va quan ddo, noi it anh huéng
tir hoat dong song cta con ngudi. Mot sd yéu td sinh thai anh hudng truc tiép dén doi
song trai tai twong vay co thé ké dén nhu sau.

Nhiét do: Nhiét d6 12 yéu td méi truong anh huong rat quan trong dén doi sdng
sinh vat noi chung va trai tai turgng vay noi riéng. Trong pham vi thich hop, khi nhiét 4o
cao thi toc do sinh truéng cang ting Ciing giéng nhu nhidu dong vat than mém khac,
nhiét d6 thich hop cua trai tai tugng vay nam trong khoang 25 - 30 °C. Nhiét do qua thap

han ché kha ning trao doi chét va phat trién cua tao cong sinh trén trai tai twong vay, i
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vay anh huong x4u dén su sinh truong va phat trién cua trai. Nguoc lai, khi nhiét do qua
cao dan dén rdi loan qué trinh trao doi chit, kha ning phat trién cta trai cham lai, kha
nang sinh san kém hon vi cac chit dinh dudng tich lity khéng dugc cung cip nhiéu vao
tuyén sinh duc. Trong diéu kién nhan tao, khi nhiét do cao dan dén rong trong bé nudi
vd hay wong gidng phat trién manh, lam giam luong 6 xy hoa tan trong nudc vao ban
dém (Ellis, 1998; Isamu, 2008).

DPJ man: Do mén 1a mot trong nhitng yéu t6 moi truong anh hudng truc tiép dén
qua trinh sinh truéng va phat trién caa thuy sinh vat néi chung va trai tai teong noi riéng
thong qua qua trinh diéu hoa &p suat tham thau. Mdi loai sinh vat song trong méi truong
¢ pham vi d6 man nhat dinh. Ngoai khoang d6 hay d6 man bién thién 16n gay ra tac hai
cho trai tai twong (Eckman va cong tac vién, 2014). Mdi loai déu thich ing véi mot bién
d6 d6 man toi wu, d6i vai trai tai tuong vay tir 31 — 35 ppt (Ellis, 1998; Isamu, 2008).
Trong giai doan au triing, cac tac gia cho rang d6 man 27 ppt thi sy sinh trudng cua du
tring khac nhau khong c6 y nghia vé mit thong ké khi so sanh véi sinh truéng au tring
trai tai tugng vay nudi do man 30 ppt.

Anh sang: Anh sang 1a mot yéu t cuc ky quan trong trong doi song cua trai tai
tuong. Diéu nay co thé 1a do trai tai twong vay séng cong sinh véi vi tao (Symbiodinium
microadriaticum), song trén phan mang 4o cua trai (Ellis, 1998). Theo nhiéu két qua
nghién curu thi trai tai twgng vay thich hop véi pham vi cuong d6 anh sang la 3.000-
5.000 lux. Tuy nhién, cudng do anh sang tai noi phan b cua trai tai twong vay tai Viét
Nam 12 6.000 lux (Boo va cong tac vién, 2021). Bdi véi cac loai trai tai tuong khac nhau
thi cuong d6 anh sang thich hop ciing khac nhau. Trai tai tugng nghé phan bé trong cac
viing san hd can nén ¢ nhu cau anh sang cao hon, thich hop nhat 1a 15.000 lux ddi véi
trai c6 kich thugc 45-90mm vé chiéu dai (Liu va cong tac vién, 2020). Trong qua trinh
bat dau hinh thanh méi quan hé cong sinh giita vi tao va trai thi cuong do anh sang phai
luén nam trong pham vi thich hgp, dam bao cho tao cong sinh vai trai va sdng sot dé tao
ngudn dinh dudng nubi song trai.

Ngoai ra, mot s6 yéu té moi truong khac nhu pH, DO ciing anh hudng dén sinh
truong va phat trién trai tai twong vay. (Braley, 1992) dua ra ham luong oxy cho phép
>5 mg/l va Ellis (1998) khuyén cdo pH 7-8,5 rat thich hop cho nuéi trai tai tuong.

Do trong: Vi trai tai twong vay c6 phuong thirc séng cong sinh véi mot sb loai vi

tao nén chung thudng song ¢ nhitng vung nudc trong va sach, noi c6 myc nudc khong
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qué sau dé anh sang mat troi c6 thé chiéu t6i. Theo Moir (1986), su phan bé cia loai trai tai
twong nho ving ven bién Tuamortus ¢ do trong cao va nhitng ving c¢6 do trong thip khong
thdy xut hién loai nay. Két qua nghién ciru, théng ké trén thé gidi cho thiy rang cac loai
thudc ho trai tai twong chi phan bd trong cac ran san ho ¢ vung bién nhiét déi va can
nhiét doi thudc khu vire An Po - Thai Binh Duong (Lucas, 1988; Rosewater, 1965).

1.1.3.2. Phdn bé dia Iy

Phén b theo chiéu ngang cua trai bi chi phdi bai yéu té nhiét d6. Mic du trai tai
tugng noi chung phan b rat rong trén thé gidi nhung mdi loai trai phan bd & nhiing
ving nudc nhét dinh, trong do trai tai twgng nho va trai tai tugng vay phan bd pho bién
va rong nhit so v&i cac loai trai tai twong khac (Lucas va Southgate, 2003). Trén thé
gidi, hai loai trai nay duoc tim thdy phan bd tai cac ving nudc tir bo bién phia Pong
Chéu Phi cho t6i tan bién Do va phia Pong quan dao Polynesia, tdy Thai Binh Duong.
Trai tai trong nghé phan bd tai ving bién thuéc Dong Nam An B¢ Duong, Tay va giita
Théi Binh Dwong (Hinh 1.5), trong khi loai trai tai twong mit quy dugc tim thay tai viing
nude cac dao phia Bic ctia Tonga va cac dao phia dong cua Fiji. Trai T. rosewateri 12 103
méi dugc phat hién trong nhitng nim gan déy, chi xuat hién tai bo bién Saya de Malha

thudc An D6 Duong. Loai trai tai trong mét quy chi phan b trong khu vire bién Indonesia,

Hinh 1.5. Phan bd dia 1y ciia trai tai twong vay trén thé giéi (Nguon:Obis, 2015)

Phén b theo chiéu thiang ding cua trai bi chi phéi bdi cudong d6 anh sang. Vi trai
tai twong séng cong sinh véi vi tdo quang ty dudng, nén anh sang c6 vai trd quan trong
trong phan b ciia da sd cac loai trai. Tuy nhién, tiy loai ma nhu cau anh sang c6 khéc
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nhau, biéu hién qua phan bd theo d6 sau. Trai tai tuong thuong phan bd gén lién véi ran
san ho. Trai tai tuong nghé phan bd tai nhitng ving nudce can va 1a loai c6 tép tinh dao hang
& vung trung tridu va thuong 16 trén khong khi khi thuy tridu xubng (Hamner, 1978). Trai
tai trong nho phan bd chu yéu tr vung ha triéu dén do sau khoang 7 m v&i mat do cuc dai
60 ca thé/m? (Richard, 1978) va thuong c6 tap tinh phan bd an trong cac hang hdc nén rat
kho phat hién. Trai tai tugng mat quy 13 loai rat it khi gip, chung phan bd chu yéu & cac
vung bién sdu trén 20m, va thuong tap trung voi mat do kha cao, co khi 1én dén 200 ca
thé/m?. Trai tai tuong vay thuong tim thiy xung quanh nhiing ca thé san ho séng. Ching
thuong séng ¢ do sau 16n hon 15 m, véi do trong rat 16n (Crawford va cong tac vién,
1986; Lewis va Ledua, 1988).

Céc nghién ctu tai Viét Nam cho thay, ca 5 loai: trai tai twong khong 10, trai tai
tugng nghé, trai tai tugng nho, trai tai tuong vay, trai tai tugng nghé chi phan bé tap trung
tir viing bién mién Trung tré xuéng dén ving bién phia Nam, viing bién phia Bac khong
thdy c6 loai nao phan bd. Pham vi phan bd tir viing triéu dén ving duéi triéu trén cac ving
ran d4 va ran san ho (Nguyén Van Chung va Pao Tan Ho, 2003; S Cong Thung va
Sarti, 2004).

Theo Sach d6 Viét Nam (2000), 2 loai trai tai twong khong 16 va trai tai tuong
nghé phan b chii yéu ¢ quan dao Truong Sa. Trong do, loai trai tai twong khong 16 1a
loi trai 16n va ning nhat trong 16p DVTM hai manh vé. Mau vat thu duoc tai dao Sinh
Ton (Truong Sa) co chiéu dai 0,95 m, rong 0,51 m, vét mang ao 24x26 cm, vét co khép
v6 ¢ duong kinh 10 cm. Pay 1a loai qui hiém, c6 khong gian phan bé hep, trit lugng
ngoai tu nhién rat it, murc de doa bac R (Sach dé Viét Nam, 2000).

Ngoai ra, 2 loai trai tai twong nghé va trai tai tuong nhé duoc ghi nhan phén bd
rai rac & mot s6 déao ven bién mién Trung va phia Nam, dic biét loai trai tai tugng nghé
dugc tim thdy nhiéu & Cén Pao (Nguyén Hitu Phung, 1995). Trai tai tugng vay dugc
ghi nhan 12 loai phan bd kha phé bién & bién Viét Nam, tap trung tai ran san ho céc
vung bién dao cua cac tinh nhu Pha Yén, Khanh Hoa, Binh Thuén va Kién Giang (D6
Cong Thung va Sarti, 2004).

Trong khudn khé dé tai thudc Bo Nong nghiép va Phat trién nong thon dugc thue
hién tir 2009-2011, cac tac gia di khao sat ngudn loi trai tai twong quanh cac déo: Pha
Quéc, Con Dao, Phu Quy, Hon Cau, Vinh Nha Trang, Nam Yét, Ly Son va Cu Lao
Cham. Két qua cho thiy ca 3 loai trai tai twong vay, nho va nghé phan b kha phd bién
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trén phan 16n cac khu vuce khao sat; Trong d6 10ai trai tai trong vay xuat hién trén tat ca
cac khu vue trir ddo Nam Yét, loai trai tai tuong nho khong bat gap trén hai ddao Con
Pao va Phu Qudc, loai trai tai twong nghé khong bat gip tai Hon Cau va Phii Qudc. Tai
Pha Quéc, cac khdo sat chi ghi nhan dugc su c6 mit clia loai trai tai tugng vay (Nguyén

Quang Hung, 2011).

Vé dic tinh dung chan to bam nhe trén nén day, toan bd co thé ndm trén bé mat
day cia loai trai tai twong vay, khong vii than dudi nén ddy ran san ho. Ngoai ty nhién
loai trai tai twong vay thuong phan bd ¢ trong nhing hdc san hd hodc nhitng ving hoi
triing so voi xung quanh dé giam thiéu tac dong cua sdng va dong chay, day dugc coi 1a
mdt trong nhiing tap tinh phan bd sinh thai nham thich nghi véi méi truong séng (Hinh
1.6). Piéu nay 1a hoan toan phu hop véi ddc diém sinh thai hoc cia trai tai tugng vay,
hau hét cac loai trai tai twong vay déu sdng bam trén nén day trong ving ran san ho va
song cong sinh véi loai tao cong sinh, day 1a mot trong nhiing loai tio cong sinh vai cac
loai san hé. Vi vay, quan x4 trai tai tugng vay c6 mdi quan hé kha mat thiét véi quan x4

san ho va quan xa c4c sinh vit song trong vung ran.

Hinh 1.6. Trai tai twong viy phan bd trén nén ran san hé song (Nguén: Obis, 2015)

Két qua diéu tra, khao sat tai 04 ddo Cu Lao Cham, vinh Nha Trang, ddo Nam
Yét va dao Phi Qudc cho thay thanh phén loai trai tai tuong vay phan bd tai hau hét cac
ddi ran c6 do sau tir 2 dén 16 m nude, & muc nudce sdu hon khong phan bd hodc rat hiém
gip, khong nghi nhan duoc ca thé ndo co d6 sau phan bd sau hon 16 m nuée (Nguyén
Quang Pong va Nguyén Quang Hung, 2015). Vi trai tai tuong vay song cong sinh véi
tao Zooxanthellae, nén anh sang c6 vai tro quan trong trong viéc tiép nhan anh sang dé
tao cong sinh quang hop va cung cip dinh dudng cho cac loai trai tai tugng sinh trudng

va phat trién. Tuy loai trai tai tugng ma nhu cau anh sang c6 khac nhau, ching duoc
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biéu hién qua phan bd theo do sdu va thuong phin bd gin lién v&i cac ran san hd
(Dawson, 1986).
1.1.4. Pic diém dinh dudng va sinh trwéng

Khac véi hau hét cac loai dong vat than mém hai manh vé khac véi loc bi dong
1a phuong thirc dinh dudng duy nhat thi trai tai tugng néi chung va trai tai twong vay
noi riéng ¢6 2 hinh thirc dinh dudng chinh 1a: (1) Di dudng thong qua an lgc cac manh
vun hitu co va cac vi tdo bién ngoai méi trudng nude va (2) Thu nhan dinh dudng thong
qua mbi quan hé cong sinh véi vi tao (vi du Symbiodinium microadriaticum) (Fitt, 1988;
Klumpp va Griffiths, 1994). Hinh thitc dinh dudng loc bi dong chu yéu xay ra & giai
doan au trung tréi ndi va mot it & giai doan trudng thanh. Trong giai doan 4u tring, trai
tai twong phat trién thanh au trung dia boi, cac chat dinh dudng bén trong co thé di bi
tiéu hao hét, co quan tiéu héa dan dugc hinh thanh va au trung phai sir dung thirc an tir
moi truong. Thire an cia ching la cac manh vun hitu co, cac loai thuc vat phu du co
kich thudc nho nhu Nannochloropsis oculata, Isochrysis galbana, Tetraselmis suecica,
Chlorella vulgaris, Cryptomonas erosa, Platymonas sp..... (Klumpp va cong tac vién,
1992). Khi trai da hoan thanh méi quan hé cong sinh véi vi tao thi hinh thie dinh dudng
chinh 1 thu nhan dudng chit thong qua qua trinh quang hop ctia vi tao. Tao cong sinh
(Zooxanthellae) (Symbiodinium microadriaticum) séng bam trén phan mang 4o nho ra
ngoai vo cua trai dé 14y ngudn dinh dudng nudi co thé. Cac té bao vi tao nay thuc hién
chtrc ning quang hop tao ra duong, axit amin, axit béo, sau d6 mot phan dinh dudng
nay chuyén qua mang té bao cua tao vao mach mau cua trai tai tuong (Ellis, 1998).

Trong giai doan 4u tring noi, cac té bao tao cong sinh tir bén ngoai moi truong
dugc Au trung trai tiéu hoa trong da day. Sau vai ngay tir 4u trang bién thai tré thanh con
non, cac éng chtra tao cong sinh duoc hinh thanh tir da day téi mép mang 4o va cac té
bao tao cong sinh xép thanh hang. D6 1a dau higu dau tién cia viéc thiét 1ap mdi quan
hé cong sinh gitra trai va tao (Hirose va cong tac vién, 2006). Khi trai trudng thanh thi
hinh thtrc cong sinh 1a dinh dudng chu yéu, trong khi d6 khi con giai doan 4u trung thi
chiung dugc xem xét nhu 14 nhiing sinh vat di dudng. Chinh vi thé, trai tai tuong chi can
nudi trong moi trudong nudc sach va da dnh sang mit troi 1a ching cé thé sinh truong,
phat trién binh thuong. Day ciing chinh 13 mot trong nhiing yéu t6 mang lai loi nhuan
16n cho ngudi nudi trai do khong tn nhiéu chi phi thirc an (Klumpp va cong tac vién,
1992). Tuy nhién, néu trai sdng trong méi trudng nudc khong dir anh sang cho qué trinh
quang hop cua tao cong sinh thi ching ting cudng loc cc chat lo ling tir moi trudng
nhu mun hitu co va vi tdo dé bd sung thanh phan cac chét dinh dudng cho chung.
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Céu triic cling nhu co ché hoat dong cta qua trinh cong sinh duoc mo ta ¢ Hinh 1.7.
Tao cong sinh Zooxanthellae dugc dinh danh 1a loai Symbiodinium microadriaticum dugc
chira trong mot cau tric dic biét cua trai goi 14 16p mang 4o (Norton va Jones, 1992). Tuy
nhién, Pang va cong tac vién (2022) cho rang trai tai twong thuong cong sinh véi nhimng
loai tao thudc 3 gidng trong ho Symbiodineaceae, d6 1a Symbiodinium, Cladocopium va

Durusdinium. Mit bung cua trai, trén mang 4o bao gom nhiéu té bao tao cong sinh 16 ra

1: 6ng tao loai 1 2: éng tao loai 2

mang do

3:6ngtaoloai 3 4: mang do
5: Mang 6: Da day
7: Co khép vo 8: Than

9 Mang bao tim

Hinh 1.7. So dé, cAu tao ndi quan lién quan va hoat dong cua tao cong sinh trén co
thé cia trai tai twong vay (Nguon: Norton va Jones, 1992)
Hinh 1.7 cho thay riang cac Zooxanthellae cb dinh trong cac 6ng nho. Cac dng

nay kéo dai tir da day t6i phia ngoai mang 4o cua trai tai twong. Py 13 diéu khac véi
cac loai san ho, cic Zooxanthellae c6 dinh trong cic té bao riéng 1é. Cac loai
Zooxanthellae qua qua trinh quang hop va cung cip cho trai tai twong cic san pham
cling nhu san ho da nhan. Zooxanthellae chuyén CO2 va NH3 thanh carbonhydrate va
cac chat dinh dudng khac cho ky chii ctia nd. Céc chit dinh dudng khac ma trai tai trong
nhan tir Zooxanthellae 1a cacbon & dang glucose va cac amino acid nhu alamine. Nghién
ctru cho thiy rang glucose 13 carbonhydrate so cap duoc thai ra boi zooxanthellae dé
cung cap cho no 14 oligosaccharide, ké dén 1a glutamats, aspartate va glycerol (Klumpp
va cdng tac vién, 1992).

Su hién dién cua tdo cong sinh va dnh sang mat troi dong vai tro vo cung quan
trong trong doi séng ciia trai tai tugng vay. Copland va Lucas (1988) két luan rang néu
khong c6 anh sdng mat tro1 thi trai tai tugng s€ bi chét rat nhanh, ké ca khi ¢ thirc an
trong nude. Trai tai tuong c6 thé sdng duoc trong moi truong c6 bun ling nhe hay do
duc vira phai nhung chung van wa thich méi trudng bién nhiét d6i, trong va sach. Tao
Zooxanthellae bit diu cong sinh voi co thé trai tir giai doan 4u trung Veliger. Chung &
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trong da day cua trai mot vai ngay ma khong bi ti€u hoa nhu cac loai sinh vat phu du

lam thire an khac (Copland va Lucas, 1988).

Ngoai ty nhién trai tai tuong la loai c6 co thé 16n, c4 thé 16n nhat dat kich thude
tir 15 cm (trai tai tuong nghé) dén 100 cm va niang hon 200kg (trai tai twong khong 10).
Tuy vao timg loai trai, toc do phat trién co thé c6 su khac nhau rd rét, trai tai tuong tron
va trai tai twong khong 16 13 cac loai c¢6 tdc d6 sinh truong cao nhét, ching c6 thé ting
treong hon 10 cm/niam con loai trai tai tugng nghé chi ¢ tbe do phat trién 2 — 4 cm/ndm

(Ellis, 1998).

Téc do tang truong cia DVTM ngoai ty nhién phu thudc rat nhidu vao thanh
phan, ham luong cac chat hitu co trong mdi trudng séng (Leighton, 1979, Wallace va
Reiness, 1984). Tuy nhién, sinh trudng cua trai tai tugng phu thudc chinh vao cuong do
anh sang mat troi vi hinh thtrc dinh dudng chinh ctia trai 1a thu nhan cac chat dinh dudng
thong qua mdi quan hé cong sinh. Liu va cong tac vién (2020) di thuc hién thi nghiém
danh gia ting trudng cia trai tai twong nghé nudi trong moi trudng bién ty nhién. Trai thi
nghiém duoc chi thanh 2 kich thudc (nhé: ~50 mm chiéu dai vo, 1on: ~85 mm chiéu dai vo)
duoc nudi ¢ ba cudng do anh sang (5000, 10.000 va 15.000 lux) trong 16 tuan. Két qua 1a
dudi cuong d6 anh sang 15.000 lux di cho thiy ty 18 séng st cao va ty 18 ting trudng twong
d6i (RGR) cao hon dang ké. RGR & nhom nhé cao hon dang ké so voi nhom 16n trong diéu
kién anh sang 10.000 va 15.000 lux, trong khi RGR cao hon dugc quan sat trong nhém 16n

dudi cuong d6 anh sang 5.000 lux (Liu va cong tac vién, 2020).
1.1.5. Pic diém sinh san

Trai tai tugng vay 1a d6i tuong ludng tinh giai doan va dong thoi: ching thanh
thuc thuong 1a con dyc trong 3 ndm dau, sau do tuyén sinh duc phat trién thanh hai b
phan, bo phan chtra tinh va budng trimg chira trimg trong ciing mét co thé (Rosewater,
1965; Ellis, 1998). Trong qué trinh sinh san, tinh tring luén luén phong ra trude kém
Vi viée tiét ra cac hop chét truyén dat nham kich thich cac ca thé khac gan d6 tham gia
phong tinh va phong trung, do d6 tranh dugc hién tugng tu thu tinh, thudng xay ra cac
sinh vat ludng tinh dong thoi (Ellis, 1998). Stre sinh san cua trai tai tuong néi chung rat
16n, c6 c4 thé co sirc sinh san tuyét d6i 1én dén 300 tri¢u tring. Tuy nhién, ty 18 thy tinh

cling nhu hinh thanh con con & ngoai ty nhién 1 rat thip (Ellis, 1998).
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Trai tai tugng vay la dong vat thu tinh ngoai, triing va tinh trung duogc thai ra
ngoai va qua trinh thy tinh xay ra ngoai moi truong nudc (Rosewater, 1965). Sau khi
thu tinh, tring c6 duong kinh khoang 100um. Khoang 12 gid, trimg thu tinh phat trién
thanh au trung dia boi boi 16i tu do trong nudc. Au tring lic ndy cé nhiing vong tiém
mao bao xung quanh co thé giup cho 4u tring van déng. Sau khi thy tinh khoang 24 gio,
au trung bién thai chuyén sang giai doan du trung chit D ¢6 kich thudc chiéu dai khoang
140pm. Mot vong tiém mao quanh miéng cho van dong va ldy thirc in dugc hinh thanh.
Giai doan ndy 4u trang bat dau an loc hat lo limg kich thudc hién vi trong nudc nhu céc
hat mun ba hitu co, vi tdo bién. Ngoai ra, giai doan niy 4u trung hinh thanh hai vo, da
day va rudt hd tro cho qua trinh tiéu héa thirc dn. Sau d6, au trung Veliger phat trién va
bat dau xuat hién mot co chan va chuyén sang 4u trung Pediveliger, chuyén tir boi 16i tu
do sang bo dudi nén day. Sau khoang 8-10 ngay tir khi thu tinh, Au tring trai qua cac
giai doan bién thai va trod thanh dang bo 1& duédi day (kich thudc dat khoang 200pm).
Sau thoi gian khoang 10-14 ngay thi 4u trung bo 18 két thuc qua trinh bién thai va tim
mot vat bam hay chat ddy thich hop (d4 hay san hd) dé séng c6 dinh. Hau hét nhiing loai
dong vat than mém khéc khi séng ¢ dinh thi co thé nim trén mot mat vo, trong khi trai
tai tugng nam dimg, vo mo 1én trén dé don anh sang mat troi cho qué trinh quang hop
clia tao cong sinh. Sau khoang 2 tuan, trai tai tugng con trai qua qué trinh bién thai dé
hoan thién cac co quan bén trong nhu co quan hé hip, tiéu hé, 16p vo can xi day va cling
1én nham bao vé co thé tir nhiing bon dich hai nhu: cac loai cua, ca, b (Ellis, 1998).

Sau khoang 12 thang, con giéng dat kich thuéc trung binh khoang 8-10 cm. Trong
qua trinh bién thai tir tréi n6i xudng day, 16ng mao va mo Velar mét dan va hinh thanh
dan mdi quan hé cong sinh véi vi tdo Zooxanthelle. Toc do ting truong bién dbi theo
quy luat hinh xichma. Pau tién, toc do sinh truong cua trai tai tuong cham, sau khoang
1 nam, phat trién nhanh dan va lai cham dan khi chuén bi dén giai doan thanh thuc sinh
duc. Sau thoi gian khoang 3 nam, trai bat dau thanh thuc sinh duc va tiép tuc mot chu
ky moéi (Braley, 1992; Hart va cong tac vién, 1998).

Dic diém sinh hoc quan trong 14 sirc sinh san ciia trai tai twong rat cao. Strc sinh
san tuyét doi cua trai tai tugng co thé dao dong tir hang triéu trimg dbi véi loai kich
thude nho nhu loai trai tai twong nghé dén hang trim triéu trimg dbi v6i cac loai kich
thude 16n nhu loai trai tai twong khong 16 (Braley, 1992).
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Theo Ellis (1998), Trai tai tugng sinh san nhu quanh ndm nhung tap trung vao
cudi dong ddu mua he, khi nhiét d6 nude ting cao va toan bd vat chit da chuyén hoa
sang cac san pham sinh dyc. Kich thuéc thanh thyc sinh duc 14n dau thay d6i tuy ting
loai: Trai tai tuong vay thi kich thudc chiéu dai 12 20cm, trai tai twong nho 1a 15cm va
lodi trai tai twong nghé 12 12 cm (Ellis, 1998). Tuy nhién, Nguyén Quang Hung (2011)
cho rang ddi véi loai trai tai twong nhé nhom kich thude sinh san 1an dau khoang 14-16
cm (twong tng khoang 6-7* tudi), dbi voi loai trai tai twong nghé nhom kich thude sinh

san 1an dau khoang 9-11 cm (twong tng 4-5* tudi) (Nguyén Quang Hung, 2011).

Khi nghién ctru qua trinh phat trién sinh suc cua trai tai tuong, Nash va cong tac
vién (1988), Norton va Jones (1992), 5 Anh Duy va cong tac vién (2012) cho ring
tuyén sinh duc cia trai tai tugng dugc chia 1am 5 giai doan: Giai doan | (con goi la giai
doan tién truong thanh): dic trung giai doan nay 1a chua thay xuat hién mé tuyén sinh
duc. Chiém wu thé trong tuyén sinh duc 1a lién két va cac cau hat. Giai doan Il (Giai
doan sém cua viéc hinh thanh giao tir hay giai doan sinh truang): Cac nang tuyén sinh
duc con tréng rdng va nam doc cac nodn nguyén bao va tinh nguyén bao dang phat trién.
Giai doan Il (Giai doan giita hay giai doan hinh thanh giao tir, giai doan phat trién):
tuyén sinh duc céi c6 chira cac té bao trirng con nho va co hinh thon dai bat dau day dan
Ién trong dng cac nang trimg. Cac nodn bao dang trong giai doan phat trién dinh vao
thanh cac nang trimg, cé kich thude day di duong kinh dat 50-60pm. Tuyén sinh duc
duc chira céc tinh bao dan dan chiém wu thé, 6 mot lugng nho tinh triing trong cac nang
chira tinh. Giai doan 1V (Giai doan thanh thuc va sinh san). Khi mai budc vao giai doan
IV céc té bao trang phan 16n & dang hinh da giac, mot s6 ¢6 hinh thon dai. O giita giai
doan 1V, cac té bao trimg déu ¢ dang hinh tron hoic elip va xép xit lai véi nhau trong
budng tring. Puong kinh cua tring dat tir 90-110pum. Tinh hoan phan 16n chira nhiéu
tinh tring thanh thyc. Kich thudc dau tinh tring dat khoang 3um. Cudi giai doan nay thi
tinh va trimg da phong thich ra ngoai. Giai doan V (Giai doan thoai hda): Tuyén sinh duc
cai: Hau hét cac nang trimg déu tréng rong hozc bién mat mac di c6 mot vai trang co
thé van con chua duoc giai phong, thinh thoang thay su ¢ mit ciia cic nodn bao dang
phét trién & trong thanh nang trimg. Tuyén sinh duc duc: Khong c6 dau hiéu cua cac té
bao gisi tinh duc hoidc tinh hoan mac di van con mot vai tinh trung chua duoc giai

phong (Hinh 1.8).
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a. Tuyén sinh duc cdi giai dogn II b. Tuyén sinh duc cai giai doan III

c. Tuyén sinh dyc cai giai doan IV d. Tuyén sinh duyc céi giai doan V

e. Tuyén sinh duc duc giai doan II f. Tuyén sinh duc duc giai doan III
Hinh 1.8. Cac giai doan phat trién tuyén sinh duc cia trai tai twong vay
(Nguon: Norton va Jones, 1992; P6 Anh Duy va céng tic vién, 2012)

1.2. Tinh hinh nghién ctru sén xuit gidng trai tai twong trén thé gii
Trong nhirng nim gan day, ngudn loi trai tai twgng ngay cang bi suy giam & nhiéu

noi trén thé gisi, hinh thirc san xut giéng trai tai twong da va dang dugc quan tAm phat
trién & mot sd nude thudc ving bién An Do-Thai Binh Duong. K5 thuat san xuit gidng
va nudi thwong phdm mot sb loai trai tai trong thude ho Tridacnidae dd dwogc tmg dung
va mo ta kha chi tiét trong cac cong trinh nghién ciru cia Heslinga va cong tac vién
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(1990), Braley (1992), Calumpong (1992) va Ellis (1998). Theo cac tac gia nay, dé tién
hanh sinh san nhan tao, viéc dau tién va quan trong nhét 1a chon dia diém thich hop dé
thiét ké trai san xuét giéng. Vi tri trai la noi ¢c6 nguén nude bién trong sach, thuan tién
cho viéc trién khai cac hoat dong san xuat giéng nhu dién nuée, giao thong di lai. Trai
bd me duoc nudi vo thanh thuc ngoai bién va trong nha dén khi tuyén sinh duc phat trién
dén giai doan III thi tién hanh kich thich sinh san. Kich thich sinh san chu yéu dung
phuong phap hoa chit. Trai bd me duoc chon cho sinh san va sau d6 dugc tiém Seretonin
v6i liéu luong 1ppm vao tuyén sinh duc. Qué trinh phong tinh va tring xay ra sau d6
khoang 1 gio. Uong 4u triing troi ndi trong bé composite khoang 1m?® véi thire an 1a cac
loi vi tao nhu Chaetoceros sp., Isochrysis galbana, Tetraselmis sp..... Co thé khong
ding vi tao 1am thirc an trong giai doan ndy, tuy nhién ty 18 séng thap hon khi cho an.
Viéc b sung tao cong sinh cho Au trung trai dugc thuc hién tur ngay thir 4 dén ngay thu
14. Sau khi hinh thanh méi quan hé cong sinh giita trai va to, au tring dugc chuyén ra
wong & bé c6 anh sang dé wong dén kich ¢ thich hop thi chuyén ra nudi 1én ngoai bién.
Cho t6i nay, hinh thirc nudi pho bién nhét van 12 wong nudi trai tai tuong trong cac bé
ximang, dén khi trai dat khoang 5 thang dén 1 nam tudi thi méi chuyén ra méi trudng
bién dé tiép tuc nudi 16n (Tisdell va Menz, 1992). Bbn giai doan chinh cuia qué trinh san
Xudt trai tai tuong vay bao gém: (1) Sinh san nhan tao, (2) wong giéng trén nén day, (3)
wong giéng ngoai bién va (4) nudi thuong phim ngoai khoi.

Viéc nghién ctru quy trinh céng nghé san xuit gidng dé cung cip con giéng cho
nudi thuong mai hay nudi phuc hdi dién ra tai nhiéu qubc gia trén thé gisi nhu: My, Uc,
Thai Lan, Indonesia, Malaysia, Singapore. Ngudn bé me cho sinh san nhan tao dugc thu
tir dia phuwong hay nhap tir noi khac, diéu nay s& gitip ting tinh da dang di truyén ctia con
giong (Ellis, 1998). Tuy nhién, da sé hién nay cac trung tdm san xuat giéng déu khép kin
vong doi trong didu kién nhan tao, c¢6 kha nang din dén hién twong thoai hoa gidng cao.

Nudi v6 thanh thuc sinh duc ¢6 thé thuc hién trong bé xi mang rong co6 di¢n tich
mit thoang 16n, ngudn nude loc sach. Ciing c6 thé nudi vo trai ngoai 16ng bé sé& tang qua
trinh trao doi nude va gitp trai thanh thuc tdt hon. Mat do nudi vd thanh thuc tai Thai
Lan vao khoang 2 con/m?, ty I¢ thanh thuc sinh duc trung binh dat 70% (Jintada, 2009,
trao d6i c4 nhan). Tai Uc, khi nudi v trai thi ngoai cung cip hoa chét cho tao cong sinh
phat trién thi bd sung vi tao bién ciing doéng vai trd quan trong. Bé nudi v trai trén bo
thuong dugc che ludi lan, gidm 50% anh sdng tu nhién, 4nh sang xuyén qua khoang

5.000 lux (Braley, 1992; Ellis, 1998). Viéc kich thich sinh san rt da dang: cac nudc My,
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Malaysia, dung serotonin dé tiém vao tuyén sinh duc, trong khi Thai Lan dung phuong
phap kich thich kho, tao dong chay. Khi trai dé, néu trimg va tinh trung duoc thu riéng
biét rdi cho thy tinh thi ty 1¢ thy tinh cao hon khi trai dé va ty thy tinh trong bé.

Khi nghién ctru 4nh hudng cua nhiét do va do man dén thy tinh coa tring trai tai
tugng vay, Neo va cong tac vién (2013) cho rang nhiét do cao giy nén viéc ting cuong
tdc do trao doi chat & phoi ¢ thé din dén sy can kiét nhanh chong ngudn ning luong
du trir von da han ché va dan dén sy hinh thanh cac phoi di thuong khong thé phat trién
thém. K&t qua chi ra rang sau 24 gid 6 29,5°C, ty 16 nd ¢ d6 min 27ppt va 30ppt lan luot
1a 13,9% va 3,6%, so v&i 46,8% va 32,5% sau 24 gio ¢ 22,5°C (Neo et al., 2013). Chinh
vi tAm quan trong ctia cac yéu td sinh thai trong giai doan dau cua qua trinh sinh san,
nén Braley (1992) dé nghi nhiét do trong qua trinh thy tinh va 4p nd cia trai tai tuong
nén tur 25-30 °C.

Tai Uc, wong nudi au triung chit D ciia trai tai twong vay trong bé hinh chép nén
v6i thé tich tir 0,5-5 m3. Mat do 4u trung chit D tir 3-10 con/mL, nhung mat do 3-4
con/mL c6 tdc do sinh trudng va ty 1é sdng cao nhat. Thic an cho giai doan au trung troi
n6i 1a cac loai vi tao c6 kich thude té bao 5-10 pm va mat do tir 5.000-15.000 té bao/mL.
D6 man thich hop nhit cho wong 4u tring trai 1a 30 ppt (Southgate, 1988). Pic biét khac
v6i cac ddi twong dong vat than mém hai manh vo khéc, trai tai tugng c6 phwong thirc
séng cong sinh vé&i vi tao. Theo Morishima (2019), 4u tring can thu nhan nguén tao
cong sinh tir bén ngoai va ngudn tao cong sinh ndy co6 thé tir phan trai bd me va tio ndy
khong tham gia vao qua trinh tiéu hoa. Vi vay, trong diéu kién san xuat gidng nhan tao,
viéc bd sung tdo cong sinh vao giai doan du trung 1a can thiét dé thiét 1ap mdi quan hé
cong sinh giira trai va tio. Theo Ambariyanto (2004) au tring trai tai tugng vay dugc
gy tao cOng sinh tir trude khi bién thai xudng day c6 sinh trudng va ty 1é séng cao hon
au trung dugc bd sung tao cong sinh sau khi xudng day.

Mot diém khéc biét va c6 thé coi 1a sang kién 13 viéc ciy tdo cong sinh vao trai &
giai doan 4u trung vi 4u tring trai khong nhén tao cong sinh tir bd me ma phai thong qua
qua trinh loc tir mdi trudng. Néu nhu trudce kia ngudi ta dung dao cat mang 4o cua trai
con séng, dung may xay roi cac té bao tio cong sinh va cho 4u tring trai ¢ giai doan 4-
6 ngay tudi an thi ngay nay tai mot sé nudc nhu Thai Lan, nguoi ta tién hanh thu thap
tao cong sinh tir phan cua trai 10n dé cho 4u tring an. Phuwong phéap nay don gian hon
nhiéu va khong phai giét chét trai 16n. Han ché tai cac trai gidng & Uc va mot s nudc
Pong Nam A 12 viéc dirng cho thém tao cong sinh va vi tao vao bé wong 4u tring va con
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gidng, 1am cho ty 1& sdng cua trai giéng rat thap (1-10%). Nhiing 1y giai cho thay nhiing
au trung chét 1 nhitng 4u trung khong tiép nhan hiéu qua tao cong sinh trong qué trinh
tréi noi (Southgate, trao d6i ca nhan).

Mot sb nghién ctru cho ring au trung duoc cho dn cac loai tao khac nhau va du
tring khong duogc cho dn van c6 thé phat trién toi giai doan xubng dy hinh thanh con
non (Ambariyanto, 2004; Heslinga va cong tac vién, 1990). Theo Ambariyanto (2004)
viéc cung cp tao khi wong Au tring trai tai twong 1a khong can thiét, vi vAy giam chi phi
san xuat. Ciing theo tac gia, u trung trai tai trong vay khi cho an cac loai tio khac nhau
thi ty 18 sdng khong c6 su khac nhau nhung 4u tring dn tao Chaetoceros sp. thi ¢ ty 1¢
sdng cao hon so v&i an cac loai tao khac (Nannochloropsis sp. va Tetraselmis sp.). Tuy
nhién theo Ellis (1997), au tring dugc cho an tir ngay thir 4 sau khi nd voi tao Isochrysis
galbana va Chaetoceros muelleri, thirc an tong hop Fripack va tao dong co Tetraselmis
s& cai thién ty 18 sdng cta au tring. Mic du vay, nhiéu ngudi nudi van khong thém thire
an cho 4u trung, diéu nay lam giam ty 18 sdng ciia au tring rd rét. Bao cao ciia Gwyther
va Munro (1981) va Southgate (1988) cho ring au tring trai tai twong khong thé qua
giai doan bién thai xuéng day néu khong duoc cung cap thuc an.

1.3. Tinh hinh nghién ctru sin xuat gidng trai tai twong tai Viét Nam

Bui Lai (2009), d3 thyc hién “Nghién ctru ngudn loi, dic diém sinh hoc, thir
nghiém sinh san nhén tao, dé xuét giai phap bao vé, phat trién ngudn lgi Oc vl nang va
Trai tai tugng tai Con Pao, Ba Ria — Viing Tau”. Két qua nghién ciru bude dau di danh
gia dugc so bo vé nguén loi trai tai tugng vay tai mot s6 ddo nhé thudc Vuon Quéc Gia
Con Pao. Tai thoi diém nghién ctru khéo sat, trai tai twong vay 1a d6i tugng dugc dua
vao danh muc cac loai sinh vat can dugc bao vé va rat kho dé tim doi tuong nay néu
khong duoc chi dan. Trai tai twong vay sdng trén cac ran san ho hodc trén nén day cat &
d6 sau tir 5 dén 15 m. Tram tich va tao ddy & day kha doi dao va 1a ngudn thirc an cho
dong vat an lgc, trong do c¢0 trai tai tuong. Céc tac gia da thu gom, 6 ca thé trai tai tuong
vay dé theo dai toc do tang trrong va cho thy rang hang nam trai ting 13,5% kich thudc
va 12,6% khbi luong. Ngoai ra, dé tai cling da tim hiéu mot sd dic diém sinh hoc va
vong doi sinh san cua trai tai tugng 1am co s cho viéc san xuat giéng nhan tao va bao
t6n hai ddi twong nay. Tuy nhién, cho dén nay két qua nghién ciru cuia dé tai van con
nhiéu han ché, méi chi dirng ¢ qui mé thir nghiém va chua duoc 4p dung vao diéu kién

thuc té.
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Trudc thuc trang nguén lgi tu nhién cac loai trai tai tuong gﬁn nhu can kiét,
Nguyén Quang Hung (2011) thyc hién dé tai cdp B6 NN & PTNT “Nghién ctru phuc
hdi va phat trién ngudn loi trai tai twong (ho Tridacnidae) & bién Viét Nam” do Vién
Nghién ctru Hai san chu tri, Vién Nghién ctru Nudi trong thay san III (Vién I1I) thuc
hién d¢ tai nhanh vé thir nghiém san xuat gidng va dénh gia cac hinh thirc nudi phuc hoi
ngudn 1oi trai tai twong tai Nha Trang. Nhitng cong doan quan trong nhat ctia ky thuat
san xuit da duoc thuc hién: nhu kich thich cho dé, cach phan lap, luu gitr va phan biét tdo
cong sinh, cach cay tao cong sinh vao au tring trai va thoi diém thich hop, cach wong con
gidng dén khi mang tha bién hay nuoi thuong pham. Nhiing théng sé k¥ thuat dat duoc
trong qua trinh nghién ctru gdm: ty 18 dé 60%, tao cong sinh dugc phan 1ap tir phan va tir
mang ao trai bd me ty 1€ tdo dat yéu cau cho an 1a 70% va duoc luu giltr & nhiét do 11 °C
trong vong mot thang, ciy tao cong sinh vao au tring trai tai trong 4 ngay tudi, dat ty 18
hinh thanh quan hé cong sinh 1a 75% va dat ty 18 thanh con giéng 1a 40%.

Tai Viét Nam, nhém nghién ciru nghién ctru budc dau vé san xuit gidng va thir
nghiém nudi phuc hdi ngudn loi trai tai tuong tai Khanh Hoa. Két qua 1a dé tai da san
xuat duoc con giéng vai ty 1& sdng tir khi xudng day dén con gidng dat 5%, thu duoc
134 con gibng trai tai tugng vay véi kich thudce chiéu dai 1,5-2cm. Tuy nhién két qua
nay khong 6n dinh va thiéu co sé khoa hoc cho cac nghién ctru tiép theo. Nhitng han
ché din dén két qua thap va thiéu 6n dinh dugc cho 1a k¥ thuat nudi au tring, cho xudng
day chua phu hop, phuong phap uong con gidng ngoai trdi 1am cho rong phat trién, anh
huong dén sy sdng cua trai con. Ngoai ra, dé tai di thr nghiém nudi phuc hdi trai tai
tugng vay tai vinh Nha Trang voi con gidng tir khai thac ty nhién nén két qua con han
ché. Néu nhu nghién ctru tiép va con gidng tir sinh san nhén tao véi viéc han ché nhimng
kho khan nay thi ty 1¢ song s& cao hon.

Tir trude dén nay, hau nhu chua c6 mot cong trinh nghién ctru ndo vé cac co s
khoa hoc trong giai doan 4u trung troi ndi cua tai tuong vay ¢ Viét Nam, dac bi¢t la
nghién ctru vé dinh dudng cua trai tai tuong vay. Mot sd it thong tin lién quan dén thanh
phﬁn loai, phan bd nguén loi, ddc diém sinh hoc sinh san loai trai tai tuong vay chu yéu
thu thap dugc tir cac chuong trinh diéu tra co ban vé ngudn loi dong vat day noi chung.
Céc nghién cuu vé dinh dudng trén cac doi tuong dong vat than mém khac nhu hau, so
huyét, diép, vem...cho théy rﬁng thirc an cua dong vat than mém hai manh vo thay doi
tly theo giai doan phat trién ctia co thé. Thitc dn cua 4u tring 13 cac loai tio ¢& nho nhu
tao Isochrysis galbalna, Nannochloropsis oculata, Chaetoceros sp.,.... giai doan truéng

thanh thirc an cua chiing 1a sinh vat phu du va mun ba hiru co.
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Tir cac cong trinh nghién ctru & trén (trong nudc va thé gisi), dinh dudng ciing
nhu tao cong sinh trén trai tai trong vay it dugc dé cap. Ngoai ra, trai tai twong vay ndi
riéng va trai tai tugng noi chung la nhiing loai sinh vat quy hiém, nguén loi dang bi can kiét
nghiém trong, nhiéu ddi tuong dugc dua vao danh muc can duoc bao vé. Do dé, dé tién tGi
xay dung quy trinh san xuat gidng trai tai tuong vay thanh cong va bén vimng thi nghién ctru
str dung céc loai vi tao 1am thirc in giai doan 4u tring tréi ndi va tim hiéu méi quan hé cong
sinh giita vi tao quang hop va au tring trai dong vai trd vo cling quan trong.

1.4. Tinh hinh nghién ciru bénh va dich hai trén trai tai twong
1.4.1. Pich hai va dgng vat in thit

Theo nhiéu nghién cau thi méi de doa 16n nhét cua trai tai twong trong bé nudi
trén dat lién va nudi gitr ngoai khoi 1a su x&m nhap cua ¢ thuoc ho Ranellidae va
Pyramidellidae ky sinh. Triéu chang tiy thudc vao mic d6 va thoi gian 1ay nhiém bao
gom: tay trang hoic mat mau mang a4o; Mang 4o mé rong khéng hoan toan; trai ha hoc
miéng, mé mang 4o kéo cang; va chét (Ellis, 1998).

Gidng Cymatium thudc ho Ranellidae gom nhiéu loai 1a dong vat an thit pha hoai va
kh6 kiém soat nhat cua trai tai twong. Nhitng c& thé 6¢ nay xuat hién pho bién trong giai
doan au triing va bit dau bam. Oc con xam nhap vao co thé trai bang cach bd qua I3 to chan.
Khi & trong co thé trai, dc thuong & giira vo va mang 4o (Perron va cong tac vién, 1985) va
phét trién nhanh chéng khi é¢ an thit trai. Mot con ¢ truong thanh co thé tan cong hay tiéu
diét 10 con trai con mdi tuan (Calumpong, 1992). Cac loai trai c6 15 to chan 16n nhu trai tai
twong nho, trai tai trong nghé va trai tai tuong tron d& bi tAn cdng bai cac loai thudc gidng o¢
Cymatium. Loai c6 15 to chan nho dic biét 14 trai tai twong nghé co thé chiu dung duoc su
xam nhap ctia o¢. Trong mot nghién ciru vé sé thich an moi cho thiy rang con méi ua thich
nhat caa loai ¢ Cymatium pileare 13 l0ai trai tai twong nghé. Khi trai bi nhiém Cymatium s&
ha miéng va mang 4o sé bat dau chay xé khoi vo (Govan va cong tac vién, 1993).

Cac gidng Turbonilla, Pyrgiscus va Tathrella thuoc ho éc Pyramidellidae 1a
nhitng dich hai xuét hién & ca dai duong va cac trai giéng ciing nhu noi nudi trai tai
tuong. Oc gidng nhu mét loai ky sinh tring, c6 pham vi phan b rong, ¢é hinh dang dé
v va chi phét trién téi da 8 mm chiéu dai. Tuy nhién, kha ning sinh san caa 6¢ nay cho
phép ching tao ra mat do rat cao trong mot khoang thoi gian ngan néu khong duoc xur
ly. Calumpong (1992) bao cao mét quan thé ban dau cua dc Pyrgiscus 1a 6 ca thé phat

trién tang 1én 1.700 ca thé chi trong 6 thang. Oc phé hoai bang cach st dung voi dé hit
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chat 1ong tir 16p mang 4o cua trai. Anh huéng cua su xam nhap lam trai ting truéng
cham va suc khoé kém cho dén nhiém triing tha phat va c6 khi tir vong. Tat ca céc [0ai
trai tai tuong déu dé bi nhidm dc nay. Trai con bj anh huang nhiéu hon bai sy xam nhap
cua nhitng con 6¢ nay vi khéi luong co thé cua ching nho hon. Ty 18 tir vong cua trai
con khi nhiém 4c rat I6n, trong khi trai 16n hon ¢ thé chiu dugc muic d6 xam nhiém cao
va it khi chét. Sy hién dién cta dc trén mat dudi cua trai 1a dau hiéu rd rang dau tién caa
su nhidm bénh. Dau hiéu khéc cua su tin céng bao gom vét phdng trén bé mit bén trong
cua vo trai (Crawford va cong tac vién, 1986; Calumpong, 1992; Heslinga va cong tac
vién, 1984).

1.4.2. Bénh gay ra do bién dong méi truong

Gidng nhu tat ca cac doi tugng dong vat thay san, sy bién dong tiéu cuc cac yéu
t6 moi trudng cd mot mdi quan hé chit ché véi sy khoi phét cua bénh trén trai tai tuong
noi chung va trai tai twong vay noi riéng. Céc vi khuan, vi rit va cac tac nhan khac gay ra
bai sinh vat ¢6 kha ning 1ay nhiém tiém an thuong xuyén c6 mit trong nudc bién. Trai s&
chi bi bénh khi bi cing thang dén mic kha ning mién dich tw nhién ddi véi cac tac nhan
gay bénh giam. Ngoai ra, dong vt trong diéu Kién nudi tham canh c6 lién quan dén mat do
cao, chat luong nudc kém va 6 nhiém dé khai phat bénh (Ellis, 1998).

Sy phai mau mang 4o dugc cho 1a do sy bién dong nhanh chéng diéu kién moi
truong, dac biét 1a nhiét d6 va anh sang. Nhiét ¢ cao gan vai giéi han chét sé khién cho
toan bo tao cong sinh bi loai b khoi mang 4o trai. Tay tring phan trung tam ciia mang
40 c6 xu hudng xay ra khi trai tiép xtc véi anh sang UV cao hoic nhiing thay d6i dot
ngot vé cudng d6 anh sang nhu duoc lay ra khoi thing van chuyén dudi anh sang mat
troi hodc dugc mang tir noi nude siu vao noi nudc can. Sy phai mau xay ra co thé trén
toan b hay mot phan ciia mang 4o, tao cho mang 4o trai c6 mau tring toan bo hay cé
xen k& mot it mau caa nhirng té bao tao cong sinh con song. Qué trinh ndy xay ra ¢ & tat
ca cac giai doan va tat ca cac loai trai tai twong nhung it khi xay ra & giai doan trai con
vi khi trai con non , néu méi truong khong thuan loi thi ching tir vong lap tic. Trai tai
tuong nudi tai Papua New Guinea khi bi hién twong phai mang &o it khi gay chét nhung
han ché téc do ting trudng. Dé han ché hién tuong phai mang 4o, cac nha nudi trai tai
tuong tai Uc khuyén cdo han ché su thay doi anh sang va nhiét d6 khi nuéi ciing nhu khi
van chuyén (Ellis, 2000).
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1.4.3. Bénh gay ra do bet bién va tao

Mot sé loai bot bién va tao cd thé xam nhap vao vo cua trai tir d6 lam yéu 16p vo
va lam tang sy nhay cam cua trai vai cac bénh nhiém tring khéc. Bot bién cé thé duoc
nhan ra bai mot loat cac 16 c6 duong kinh khoang 1 mm véi day cac mé mau vang, nau
hoic cam. Khi bi nhiém boi tao, trai c6 mau xanh bén dudi 16p mang 4o (Braley, 1992;
Knop, 1996; Ellis, 2000).

1.4.4. Bénh vi khuén, dong vat nguyén sinh, virut

Viéc ghi nhan su buing phat dich bénh ¢ trai gay ra béi vi khuan, dong vat nguyén
sinh va virut 12 rat it. Biéu nay c6 thé do han ché trong kha niang chan doan bénh trén
trai tai tuong noi riéng va déng vat than mém noéi chung khi dién ra cac dot bung phat
dich bénh trong khu vic Thai Binh Duong. Pa s hién tuong tir vong cia trai tai twong
noi chung c6 thé lién quan tdi dong vat an thit hoac sdc lién quan dén chat luong nude
kém, mat do trai cao hoac qua tai (Ellis, 2000).

Ty Ié chét cua trai tai twong khong 16 nudi tai quan dao Orpheus, phia bic
Quensland, Tongatapu, Tonga va Aitutaki, thuoc quan dao Cook, New Zealand lién
quan dén mot loai vi khuan ni ky sinh trong md cua trai tai twong giai doan con gidng
trong sudt mua dong, khi trai tai twong nho hon 6 thang tudi va chiéu dai xap xi 10 mm.
CAc tac gia dua ra dé nghi nghién ctu thém va dinh danh loai vi khuan nay (Norton va
cong tac vién, 1993).

Nhu vira phan tich & trén, trai tai tuong vay 1a doi tuong quy hiém, c6 tiém ning
16n phat trién thanh d6i tuong nudi méi do gia tri kinh té cao va thi truong xuat khau
rong lon. Hién nay, nguén lgi tu nhién cua dbi tuong nay da bi can kiét. Tuy nhién, céac
nghién clru trai tai tugng vay mai chi thyc hién vé dic diém phan bd, dic diém sinh
truong, ngudn loi phuc vu cong tac bao ton va thim do san xuit giéng nhan tao. Vi viy,
ngoai viéc dé ra nhitng co ché chinh sach nham khoi phyc va phat trién ngudn lgi hop
ly, viéc nghién clru san xuét giéng nhan tao phuc vu cho hoat dong nuéi l1a viéc lam
mang tinh cip bach. Dé phat trién mot ddi twong thily san nao tir dang tiém nang khai
thac tu nhién sang nudi mot cach bén virng, vi¢c nghién ctru mét cach toan dién, co tinh
hé théng cac didc diém sinh hoc sinh san co ban lién quan dén hoat dong san xuat gidng, cac
co so khoa hoc tir viéc nudi vo thanh thyc sinh duc, kich thich sinh san, wong nuéi au tring,
tir 46 xay dung cac thong s k¥ thuat va quan trong hon 1a chi dong tao ra con giéng sinh
san nhan tao cho nudi, gop phan vao cong cudc phoi hdi phat trién ngudn gen quy hiém,
gitp cho cac to chiic xay dung cic md hinh nudi phuc hdi, cic doanh nghiép va ngudi dan

phat trién cac mo hinh san xuat giong va nudi thuwong mai trai tai tuong vay.
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CHUONG 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, pham vi, thoi gian va dia diém nghién ctru
2.1.1. Poi twong va pham vi nghién ciru

Tén khoa hoc: Tridacna squamosa Lamarck, 1819 (Hinh 2.1)

Hinh 2.1. Trai tai twgng vay trudéng thanh

(Nguoén: Phing Biy)
Tén tiéng Viét: trai tai tuong vay.
Tén tiéng Anh: Flute Giant Clam, Scaly Giant Clam

Pham vi nghién ctru: Nghién ctru mét s6 déc diém sinh hoc sinh san va sinh san

nhan tao trai tai tuong vay.
2.1.2. Thoi gian nghién ciru

Thoi gian nghién ctru mdt s6 dac diém sinh hoc sinh san trai tai tugng vay tu

thang 1 nim 2018 dén thang 12 nim 2018

Thoi gian nghién ctru sinh sdn nhan tao trai tai tugng vay tur thang 01 nam 2018
dén thang 2 nam 2021
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2.1.3. Dija diém nghién ciru

Mau vat trai tai tugng vay cho nghién ctru dic diém sinh hoc sinh san va sinh san
nhan tao duogc thu truc tiép tor nguot dan khai thac ty nhién tai cadc vung bién thudc cac
tinh Quang Ngai (ddo Ly Son), Quang Nam (ddo Cu Lao Cham), Khanh Hoa (vinh Nha
Trang) va Binh Thuan (ddo Pha Quy).

Nghién ciru phan tich mot sé dic diém sinh hoc sinh san cua trai tai trong vay
duoc thuc hién tai Phong thi nghi€ém ctia Phong Sinh hoc thuc nghiém, Phong Cong
nghé Sinh hoc va Vaccine thily san, Trung tim Quan Tric, canh bao mdi truong va
Phong ngira dich Bénh khu vuc MiénTrung, Vién Nghién ciru Nudi trong thity san I11.

Cac thi nghiém nghién ctru co s¢ khoa hoc trong sinh sdn nhén tao va nghién ctru k¥
thuat san xuét giéng nhan tao trai tai tugng vay thuc hién tai Khu thuc nghiém giéng Pong
vat thAn mém, Phong Sinh hoc thuc nghiém, Vién Nghién ctru Nuoi tréng thay san I11.

Nghién cuu vé dich hai va bénh thuc hién tai Khu thuc nghi¢m giéng Pong vat
than mém, Vién Nghién ctru Nudi tréng thuy san III va Phong Bénh thudc Vién Nuoi
trong thuy san, Truong Pai hoc Nha Trang.

2.2. NOi dung nghién ciru

Luan an thyc hién 3 ndi dung:

2.2.1. Nghién ctru mot sé dic diém sinh hoc sinh san trai tai twong vay
2.2.2. Nghién ctru cac co sé khoa hgc sinh sdn nhan tao trai tai twgng vay

2.2.3. Thue nghiém san xuit giong trai tai twong vay
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Toan bd ndi dung nghién ctru ctia luan an dugc thé hién qua so do khoi sau:

Nghién
cuu mot
sb dic
diém
sinh
hoc
sinh san
va sinh
san
nhan
tao trai
tai
tuong
vay
(Tridacna
squamosa

Lamarck,
1819)

\ 4

v

diém ) —
sinh — | Dac diém phat trién tuyén sinh duc
hoc . .
sinh — | Mua vu sinh san
san M . A, 3A: A
— | Stc sinh san tuyét doi, twong doi
— | Kich thuéc thanh thuc sinh duc lan dau
— | Qué trinh phat trién phdi va au tring
Coss | | Nudi vé thanh thyc sinh duc trai bo me
khoa
hoc —* | Kich thich sinh san
sinh
san "r—> | Uong nudi au trung giai doan song noi
nhén
tao — | Uong nudi 4u trung giai doan séng day, con giéng
> | Tim hiéu bénh va dich hai trong nudi v
Thuc — | biéu kién co so vat chat va trang thiét bi
nghiem
san — | Dbiéu kién mdi truong
Xuat |, , —
giéng — | Sinh san va wong nuodi au trung song noi
nhén ne K < .« . A y \ < K
tan — | Uong nubi au trung giai doan song day va giong
a
—

Thu hoach va van chuyén con gidng

Hinh 2.2. So' @6 khéi ndi dung nghién ciru
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2.3. Phuong phap nghién ciru
2.3.1. Nghién ciru dic diém sinh hoc sinh sin
2.3.1.1. Phuong phap thu miu

Trai tai twong séng dung cho nghién ctiru dic diém sinh hoc sinh san duoc thu
ngau nhién tai cac ving bién, ddo Ly Son thudc tinh Quang Ngii, ddo Cu Lao Cham
thudc tinh Quang Nam, vinh Nha Trang thugc tinh Khanh Hoa va ddo Pha Quy thudc
tinh Binh Thun. Sau do, trai dugc vain chuyén bing phuong phap kin, kho va am vé
phong thi nghiém cta Vién Nghién ctru Nudi trong thuy san 111, s6 02 duong Diang Tat,
phuong Vinh Hai, thanh phd Nha Trang, tinh Khanh Hoa. Trudc khi van chuyén, trai
duogc kiém tra con sdng, vo khong bi dap v&, mang 4o nguyén ven va con dinh sat vao
v6. Thung x6p 6 kich thude 40 x 60 x 40 cm duogc chira khoang 10 con trai c6 ¢6 kich
thude chiéu dai 10-35 cm/con. Thung x6p duge day kin va ¢6 cho da dam bao nhiét o
trong thung 22-25 °C. Trai bd me duoc dit ndim nghiéng mot bén va xép thanh tirng 16p,
giita hai 16p c6 mot 16p vai tham nudc man. Thoi gian van chuyén toi da 1a 10 gio. S6
lwong mau thu: 32 con/thang, mdi diém thu 8 con trai. Mau dugc thu lién tuc trong vong

12 thang tir thang 1/2018 téi thang 12/2018.
2.3.1.2. Phuong phap phan tich miu:

Mau trai tai twong vay sau khi thu vé cho nghién ctru dic diém sinh hoc sinh san
dugc vé€ sinh sach s€ bén ngoai béng ban chai va dao dé loai bo sinh vat bam. Mdi ca
thé trai tai twong vay duoc xac dinh chi tiéu hinh thai: khéi luong toan than (Wtt) va
khéi luong than mém (Wtm) (duoc xac dinh bang can dong hd (d6 chinh xac +0,10g),
chiéu dai, chiéu cao dugc do béng thudc kep co6 chia d§ Palme (d0 chinh xac £0,10 cm).
Phan than mém dugc xac dinh qua giai phau, thAim kho va can phan thadn mém. Budng
trimg va tinh sao duoc phan tich mé hoc. Tiéu ban budng trimg va tinh sao duogc thuc
hién theo thir tu sau: Tuyén sinh duc duoc c¢d dinh béng dung dich Formalin 10% va
chuyén sang dung dich Borin trong 24 gio. Sau do, tuyén sinh duc duoc khir nuée, cat
theo kich thudc khac nhau ngam trong con 70° va 90° & cac thoi gian khac nhau. Tam
dung méi bang Xylen hoic Toluen theo céc ty 1& ndong d6 khac nhau. Tiép dén, tim
parafin, sau d6 duc khuon tiéu ban. Tiéu ban dugc cit bang may cit microtome, do day
lat cat tir 4-6pm. Tiéu ban dugc nhom qua hematocylin, eosin. Tiéu ban ban tuyén sinh
duc duoc xem trén kinh hién vi chup hinh qua kinh hién vi c6 d6 phong dai 40-400 lan

(Nash va cdng tac vién (1988), Norton va Jones (1992)).
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2.3.1.3. Gi6i tinh

Gidi tinh cua trai tai tuong vay dugc phan biét bang cach xem mau tuyén sinh
duc trén kinh hién vi, c6 thé phan biét gi6i tinh thong qua xem trimg va tinh. Cac cé thé
ludng tinh duwoc nhan dang thong qua viée quan sat trén kinh hién vi mau c6 cé tinh va
trimg. Ty 18 gidi tinh cua trai tai twong vay duoc xac dinh dya vao ty 1& s6 luong ca thé
duc, ca thé cai va cé4 thé ludng tinh x4c dinh duoc qua cac thang thu mau trén tong sb

cac mau thu hang thang. Cong thire tinh ty 18 gigi tinh:

(%) = % X 100 (2.1)
d(%) = 2X100 (2.2)
1(%) = §X1oo (2.3)

Trong d6: ¢ (%) la ty 1€ cai
d (%) la ty 1¢ duc
I (%) la ty 1¢ ludng tinh
a (con) 1a sb ca thé cai
b (con) 1a sb ca thé duc
e (con) 14 s ca thé ludng tinh
t (con) 1a téng s6 mau
2.3.1.4. Pic diém phat trién tuyén sinh duc
Gidi tinh cua trai tai trong vay duoc xac dinh bang phuong phap giai phiu va quan
sat san pham sinh dyc trén kinh hién vi quang hoc Olympus BX41 (Nhat Ban) & d6 phan
giai 400 X. Thu mAu twoi san pham sinh duc cua trai, phét 1én lam kinh va nho nuéc mudi
sinh 1y 1én mau, day lam kinh va quan sat trén kinh hién vi dé xac dinh gi6i tinh duc cai
twong g voi san pham sinh duc 1a tinh tring hodc tring.
Céc giai doan phat trién tuyén sinh duc cua trai duoc xac dinh dya vao phuong
phap ti€u ban md hoc theo phuong phap cta Sheckan va Hrapchack (1980). Phuong phép

duoc tom tit nhu sau: mau co quan sinh duc trai dugc b dinh béng formol 10%, loai nuéc
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bang Ethanol va 1am trong bang Xilen. Ptic mau parafin va cat lat mong tir 3 — 6 pm. Sau
d6 nhuém mau bang Hematoxin va Eosin. Cudi cung 13 lam trong mau bang dung dich
Xilen I, II. Mu tiéu ban duoc dé kho va dan keo ddy lamen, ghi nhan trude khi quan sat.
Thu 30 mau ¢ mdi giai doan twong tmg dé xac dinh cac giai doan phat trién tuyén sinh
duc. Quan sat tiéu ban va chup hinh bang kinh hién vi. X4c dinh cac giai doan phat trién
tuyén sinh duc cua trai tai tuong vay theo thang 5 bac (Quayle va Newkirk, 1989; Huynh
Minh Sang va cdng tac vién, 2022).

Mau tuoi tuyén sinh duc cia trai ciing dugc quan sét truc tiép trén kinh hién vi
dé xac dinh giai doan phat trién (trong tu phuong phap xac dinh gidi tinh cua trai).
2.3.1.5. Mua vu sinh san

Muia vu sinh san cua trai dugc xac dinh dua trén s6 mau trai phan tich hang thang
va dugc tinh la ty 1€ % ctia cac ca thé thanh thuc sinh duc va dang tham gia sinh san trén
tong s mau phan tich. C4c thang co tir 50 % sd ca thé thanh thyc va dang tham gia sinh
san (giai doan III, IV va V) dugc Xem la mua vu sinh san chinh cua trai.
2.3.1.6. Sirc sinh sin tuyét doi, twong doi

Stc sinh san tuyét d6i va twong déi cia trai tai twong vay dugce xac dinh theo
phuong phap thé tich. Pau tién cin toan bo khéi lwong cia trai. Sau do, giai phau trai,
ding bong thim kho nudc phan thin mém va can toan b khéi lwong phan than mém
cla trai. Hoa tan toan b budng trimg trong nudc bién sach va dém sé luong noan bao
thanh thuc bang budng dém dong vat phu du Sedgewick rafter. Stc sinh san dugc tinh
theo kich thudc, moi kich thudc 1a 5 tuyén sinh duc cai ¢ giai doan III, I'V.

Strc sinh san tuyét doi (Fa) cua trai duge xac dinh 1a tong sé nodn bao thanh thuc
c6 trong thé tich nudc. Suc sinh san tuong doi: 1a ti s6 giira sic sinh san tuyét d6i voi

khéi lwong toan than hoic véi khdi lugng than mém. Cong thire tinh nhu sau:

Fa

Frg2=—= (2.5)

véi  Fa la stc sinh san tuyét dbi (trang/ca thé)

Frg1 1a strc sinh san twong ddi 1 (trirng/g khéi luong toan than)
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Frg2 1a strc sinh san twong ddi 2 (triing/g khéi luong than mém)
Wt 1a khéi luong toan than (g)
Wtm 1a khdi lugng than mém tham kho (g)

Stre sinh san thyue té duge xac dinh béng téng s6 lugng trimg thu dugce ciia maot
c4 thé trai cai trong mot lan sinh san. Strc sinh san hitu hiéu duoc xac dinh b.'?mg téng )
au trung chit D khée manh dugc hinh thanh cia mét ca thé trai cai trong mot lan sinh san.
Hai chi tiéu sirc sinh san nay nham muc dich phuc vu cho thire nghiém san xuét giéng
2.3.1.7. Kich thwéc thanh thuc sinh duc 1an dau

Kich thudc chiéu dai thanh thuc sinh dyc lan dau (Lm) cua trai tai tugng vay
dugc xac dinh theo phuong phap cua King (2001) va Huynh Minh Sang va cong tac vién
(2019) va duoc tién hanh vao mua vu sinh san. CAc ca thé trai tai tuong dung cho nghién
ctru duogc chia thanh 5 nhom kich thugce: 11-15 cm; 16-20; 21-25;26-30, 31-35cm) voi
khoang cach kich thudc trong mdi nhom 1a 4cm. Kich thuge thanh thuc lan dau 1a nhém
kich thuéc nho nhat & d6 co it nhat 50% cé thé c6 tuyén sinh duc thanh thuc & giai doan
111 va IV, duoc tinh theo cong thac sau: Ln[(1-P)/P] = aL + b. Trong d6 P 1a quy d6i cua
ty I& ca thé cai thanh thuc ¢ cac nhom kich thude (L) khac nhau, a va b 1a hé sé cua ham
bac 1. Mbi quan hé tuyén tinh giita nhom kich thuéc va Ln {(1-P/P)} duoc xac dinh va
Lm duoc tinh todn & mac P=0,5 (50%).
2.3.1.8. Qua trinh phat trién phdi va au trung

Trai tai tugng vay bd me duoc nudi vd va kich thich sinh san dé theo di qua trinh
phat trién phoi va au tring. Khi trai dé xong dung ludi c6 kich thude mét ludi 60 pm dé loc
tring va ludi co kich thudc mat luéi 150 um dé loai bo chat van. Tring loc sach cho vao
bé hinh phéu 100 L véi mat do 10 trimg/mL, suc khi nhe dé theo ddi qua trinh phat trién
phoi va au trung. Trong qué trinh 4p va wong, suc khi nhe, khi 4u tring chir D xuét hién,
dung luédi loc 60 pum dé loc 4u trung va ludi loc 200 um loai bd chét ban, sau d6 cho au
tring vao bé nudc méi dé tiép tuc wong v6i mat do 5 au trung/mL.

Quan 1y va cham soc: thay nude 100 % hai ngay mot 1an. Cho an 2 lan/ngay vao
8h sang va 14 gid chiéu voi mat do tao 15.000 tb/mL. Thirc 4n 13 hdn hop cac loai Vi tao
nhu Nannochloropsis oculata, Isochrysis galbana, Chaetoceros muelleri vai ti 1€ 1:1:1
vé mat do tao.

Thu mau va quan sat trén kinh hién vi dé xéac dinh cac giai doan phat trién, thoi
gian chuyén giai doan va dic diém cua ting giai doan tir khi tring thy tinh, phan cét

tring, cac giai doan phat trién phoi va au tring.
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Thoi gian chuyén giita cic giai doan phat trién phéi va 4u tring duoc xac dinh tai
thoi diém c6 50% tong sb phoi/du tring & giai doan trude chuyén sang giai doan ké tiép.
2.3.2. Nghién ciru co sé khoa hoc sinh san nhan tao
2.3.2.1. Nudi v6 thanh thuc sinh duc trai b6 me

Thi nghiém 1 (TN1): Nghién ciru anh huéng cia cwong dé anh sang dén ty 1é
Séng, chi s6 dg béo va ty l¢ thanh thuc sinh duc cua trai nuoi vo

- Vit liéu thi nghi¢m:

Trai tai twong vay bd me c6 cac dic diém: vo nguyén ven, phan xa dong méd vo
linh hoat, kich thude chiéu dai > 20 cm, khéi luong 2-4 kg/con dugce tuyén chon cho thi
nghiém nuoi vo thanh thuc sinh duc. Trai b6 me trude khi dua vao thi nghi¢m co tuyén
sinh duc ¢ giai doan II.

- B4 tri thi nghiém:

Thi nghiém duoc bd tri thanh 3 nghiém thie (NT) cuong d6 anh sang khac nhau:
NT1: cuong do anh sang 2.000 lux; NT2: cuong d anh sang 4.000 lux; NT3: cuong do
anh sang 6.000 lux. Mat do trai bd me nudi thi nghiém 13 2 con/m? dién tich day. Thi
nghi¢m dugc 1ap lai 6 lan. TAt ca cac yéu td trong thi nghi€ém nhu nhiét 4o, 4o man, pH,
ché d6 cham soc quan 1y gidng nhau & tit cac nghiém thirc thi nghiém.

- Piéu kién va chidm séc thi nghiém

Thi nghiém duoc b tri ngdu nhién trong cac bé composite hinh vudng, thé tich
4.000 lit/bé, dién tich day 1a 4 m? d¢ sau 1a 1 m, bé dat ngoai trdi ¢ che ludi lan. Bé,
day khi, da bot, thau, x6 ca lién quan dén thi nghi¢m dugc v¢ sinh sach béng formalin
15 ppm, sau d6 rira lai bang xa phong va nudc ngot. Bé dugc phoi 1 — 2 ngay cho hét
mui formalin, rira lai bang nudc ngot trude khi st dung. Nguén nude thi nghiém nudi
v dugc bom cach bd 200m va duoc loc qua tii loc vai ¢6 kich thuée 16 100 pm trude
khi cap vao bé nudi. Dicu kién méi trudng ciia ngudn nudc dugce kiém tra va diéu chinh
phu hgp véi sinh trudng va phat trién cua trai: do man 30 — 33 ppt, nhi¢t 4o 27 — 30 °C,
pH 7,5 — 8,5. Mdi bé thi nghiém duoc bd tri 01 voi suc khi, ché do suc khi manh, lién
tuc trong sudt thoi gian thi nghiém.

Hang ngay theo ddi cac yéu tb méi trudng cua thi nghiém: nhiét d6, d6 man, pH
dugc do 2 lan/ngdy vao luc 8 gid sang va 14 gid chiéu. Thay nudc 30%/ngay va cé bd
sung hai loai hoa chat hd trg qua trinh quang hop cua vi tao cong sinh 3 ppm KNOs3,
1ppm KH2PO4. Sau mdt tudn tién hanh vé sinh toan bd bé va cap nude méi 100 %. Thoi

gian thi nghiém la 45 ngay.
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Trai d3 thanh thuc sinh duc 1a trai ¢6 co quan sinh duc dang phat trién & giai doan
[l va IV. Khi trai con séng va ho miéng to, bang mét thuong c6 thé nhan biét duoc
tuyén sinh duc cua trai phat trién bao trum 1én phan noi tang. Khi lay mau xem duéi
kinh hién vi, san phdm sinh dyc cta trai cai khi thanh thuc 13 tring c6 hinh tron, kich
thudc déu nhau; san phém sinh duc cua trai dyc la tinh trung van dong linh hoat.

Két thiic thi nghiém, x4c dinh ty 1¢ séng, chi s6 do béo, ty 1¢ thanh thuc sinh duc
cua trai.
2.3.2.2. Kich thich sinh san

Thi nghiem 2 (TN2): Nghién ciru anh huong cdc phwong phap kich thich khac
nhau dén thoi gian hiéu ung kich thich, ty l¢ de, thu tinh, no va suc sinh san hitu hiéu
cua trai tai twong vay

- Vit liéu thi nghi¢m

Nguén gdc trai bd me cho thi nghiém kich thich sinh san tir thi nghiém 1 khi
tuyén sinh dyc ¢ giai doan IV.

- B6 tri thi nghiém

Thi nghiém duoc bd tri ngau nhién thanh 4 nghiém thirc (NT) twong tng véi 4
phuong phép kich thich sinh san khac nhau thuong dung dé kich thich sinh san cac dbi
tuong dong vat than mém hai manh vo. S6 luong trai b6 me cho mdi nghi¢m thire kich
thich sinh san 1a 10 con. Mdi nghiém thirc duoc lap lai 6 lan.

+ NT1: Trai b6 me duoc phoi kho trong béng ram 30 phut (nhiét d6 va cudong do
anh sang 1an luot 1a 1a 30 °C va 300 lux). Sau do, trai dugc cho vao bé chira nude bién loc
sach ¢ nhiét 46 mai truong tai thoi diém kich thich (28 °C), 6 min 32 ppt. Bé duoc tao
dong chay vé6i luu toc khoang 3 m3/h trong thoi gian 30 phdt.

+ NT2: Trai b6 me dugc phoi kho trong bong ram 30 phit (nhiét do va cuong do
anh sang lan luot 13 13 30 °C va 300 lux). Sau do, trai duoc cho vao bé chtra nuéc bién
loc sach ¢ nhi¢t d0 mdi trudong tai thoi diém kich thich (28 °C). Suc khi manh va dung
nudc ngot dé ha 6 man 1 gio ha 2 ppt dén khi d6 man dat 20 ppt thi ding lai. Bé dugc
tao dong chay véi luu toc dong chay khoang 3 m%h trong thoi gian 30 phut. Khi trai dé
thi dung nudc bién loc sach dé thuan vé d6 min ban dau.

+ NT 3: Trai b6 me duogc cho vao bé kich thich v6i nuée bién loc sach va & do
man 32 ppt & nhiét d6 28 °C. Nhiét 46 nudc duge diéu chinh nang va ha 1an luot 14 31-
21°C bang que ning nhiét c6 chia d6 va tao dong chay véi luu téc dong chay khoang 3

m3/h trong thoi gian 30 pht.

35



+ NT 4: Trai bd me dugc cho vao bé kich thich v6i nude bién loc sach va & do
min 32 ppt & nhiét do 28 °C. pH cta nude trong bé kich thich duwgc ning tir 8 1én 9 bang
dung dich NHsOH) ndng d6 1%. Ngam trai trong dung dich nay 10 phut, sau dé nudc
duoc suc khi manh tao dong chay trong 30 phut.

- Piéu kién thi nghiém

Trai bd me trudc khi dung cho thi nghiém kich thich sinh san dugc vé sinh sach
s& bang ban chai va nudc ngot. Dung dao cao nhimng sinh vt bam xung quanh vo. Bé
thi nghiém kich thich sinh san c6 dang hinh tru tron démg, day bang va duong kich day
13 1m, chiéu cao bé 0,5 m. Bé duoc dit trong nha noi khéng c¢6 ngudi qua lai trong subt
thoi gian thi nghiém, c6 mai che. Cac dung cu phu tro thi nghiém nhu 10, day khi, da
bot, d4 str, bé dugc vé sinh sach s& béng dung dich chlorine 30ppm va rua lai béng nuoc
ngot, dé kho réo. Nguén nude bién cho thi nghiém dugc qua loc tho, tinh va cuc loc c6
kich thudc 16 1um. Céc yéu to méi truong duge kiém tra bang cac dung cu chuyén ding
va duoc 6n dinh trong subt thoi gian thi nghiém: d§ man 32 ppt, pH 8,00, nhiét do thay
d6i tily tig nghiém thirc.

- Chi ti€u danh gia

Céc chi tiéu danh gia: thoi gian hiéu ing 13 thoi gian trai bd me phan tng véi tac
nhan kich thich: trai khép mé vo manh va lién tuc, 6ng thoat hit nudc co boép manh lién
tuc, ty 1€ dé, ty 1€ thu tinh, ty 1€ nd, stc sinh san hiru hiu.

+ Ty 1& dé (%) = sb ca thé tham gia sinh san/ tong s6 ca thé

+ Ty 16 thu tinh (%) = tong s6 tring phat trién thanh phoi/ tong so trimg dé ra x 100

+ Ty 18 nd (%) = tong s trimg phat trién thanh 4u tring quay/ tong sb trimg da
thu tinh x 100.

+ Strc sinh san hitu hiéu duoc xac dinh bang tong s6 au tring chit D khoe manh
duoc hinh thanh ciia mot cé thé trai cai trong mot lan sinh san.

Thi nghiém 3 (TN3): Nghién ciru anh huong cia nhiét d¢ dén ty 1é thu tinh, né
va sic sinh san hitu hiéu cua trung trai tai tuong vay (25,27,29 °C)

- Vat liéu thi nghiém

Trang va tinh cua trai tai twong vay dugc thu doc lap tir phuong phép kich thich
sinh san phoi kho tao dong chay. Dung kich hién vi c6 d6 phong dai 400 X dé phan biét
tring va tinh dé thu riéng biét vao trong x6 nhwra c6 thé tich twong tmg 20 1, 5 1.

- B4 tri thi nghiém

Thi nghiém dugc bd tri ngiu nhién thanh 3 nghiém thirc (NT) tuong Gng véi 3
thang nhiét do khac nhau: 25; 27; 29 °C. Nudc bién loc sach truéc khi thi nghiém duoc
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cho vao céc bé thi nghiém 100 L, suc khi nhe lién tuc. Dung da lanh bé vao tai nilon va
que nang nhiét (Heater) dé diéu chinh va giit nhiét 46 6n dinh & cac nghiém thirc trong sudt
thot gian thi nghiém. Tring va tinh trung dugc cho vao cac nghiém thirc thi nghiém dam
bao 1 tring c6 khoang 10 tinh trung bao quanh. Mat do trimg cho thi nghiém la 10
trimg/mL. Mdi nghiém thirc dugc ldp lai 4 1an. Ty 16 thu tinh duoc tinh 13 phan trim cta
tong so trimg da xuat hién cyc cau thir nhat chia cho téng so trimg ban dau thi nghiém. Ty
1é né duoc tinh 1a phan trim cta téng sd du tring chit D chia cho tong sd trimg thu tinh.

- Diéu kién thi nghiém

Tring trai trude khi dung cho thi nghiém dugc rira sach béng nude bién loc sach.
Dung cu rtra trimg 13 vot c6 kich thudc mét ludi 60 pm va trimg dugc rira bang nude bién
loc sach. Bé thi nghi¢m thu tinh b'?mg composite c6 dang hinh try tron ding, duong kinh
30cm, chiéu cao 70 cm, thé tich bé 1a 100 L. Bé duoc dit trong nha c6 mai che. Cac
dung cu phu trg thi nghiém nhu x6 20 L chira triimg, x6 5 L chira tinh, day khi, da bot,
dé str, bé thi nghi¢m dugc vé sinh sach sé bé“mg dung dich chlorine 30 ppm va rtra lai
bang nudc ngot, dé kho rao trude khi sir dung. Ngudn nude bién cho thi nghiém duoc
qua loc thd, tinh va cuc loc ¢6 kich thuéc 16 1 pm. Cac yéu t6 moi truong duoc kiém tra
bang cac dung cu chuyén dung va dugc on dinh trong sudt thoi gian thi nghiém: do man
32 ppt, pH 8,00, nhiét d6 thay doi tuy timg nghiém thic.

- Chi ti€u danh gia

Céc chi tiéu danh gia: ty 1€ thu tinh, ty I¢ nd, va strc sinh san hiru hi¢u
2.3.2.3. Uong nudi 4u trung giai doan song noi

Thi nghiém 4 (TN4): Nghién ciru dnh hiedng ciia 36 man dén tang truéng va
1y 16 song du trimg trai tai twong vay (24,27,30,33 ppt).

- Vit li¢u thi nghi¢m

Au trung st dung cho thi nghiém 13 4u trung giai doan chir D mot ngay tudi dugc
cho d¢ bang phuong phép kich thich khé két hop dong chay tir ngudn trai nudi vo tai
Vién Nghién ctru Nubi trong thuy san II1. Mat d6: 5 4u trang/mL.

- B4 tri thi nghiém:

Thi nghiém bé tri gdm 4 nghiém thic twong tng véi 4 thang d6 man 1a: NT1 d6
man 24 ppt, NT2 d6 man 27 ppt, NT3 d man 30 ppt va NT4 d0 man 33 ppt. St dung
nudc may sinh hoat da hét chlorine va mudi dé diéu chinh d6 man cac nghiém thuc
tuong ing. Do min ban dau cia cac thi nghiém 1a 31-32 ppt, dbi v6i cac nghiém thirc
con lai, tién hanh diéu chinh d6 man tir tir dé 4u trung quen véi sy thay dbi, cir mdi 30
phut tdng hodc ha dd man xuéng 1 ppt dén khi dat duoc cac mirc do man tuong tng voi
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cac nghiém thirc thi nghiém. Trude khi thay nudc, pha nudc vé d6 min twong tmg véi
dd mdn cua nghiém thic thi nghiém. Cong thirc pha nudc dugce trinh bay & muc cong
thirc tinh toan.

M&i nghiém thire duge lip lai 6 1an, thoi gian thi nghiém 1a 8 ngdy. Pinh ky 2
ngay/lan, thu ngiu nhién 30 mauw/l6 thi nghiém dé xac dinh céac chi tiéu: téc do ting
truong binh quain ngay vé chiéu dai (ADG, pm/ngay), tbc do ting truong dic trung vé
chiéu dai (SGR %/ngay) va ty 18 sdng (%) cta au trung.

- Piéu kién thi nghiém

Thi nghiém dugc bb tri trong nhiing bé composite hinh try tron mau xanh thé tich
100 lit dugc dat trong nha c6 mai che. Cach vé sinh bé va dung cu thi nghiém, chuén bj
va diéu kién ngudn nudc thi nghiém twong ty TN3 va TN4.

Hang ngay theo ddi cac yéu to moi trudng cua thi nghiém. Au tring duge cho n
mot lan/ngay vao lic 8h00, thic an 1a cac loai vi tao: Nannochloropsis oculata,
Chaetoceros muelleri, Isochrysis galbana, ty 1€ 1:1:1 theo mat d¢ tao, mat do tao cho
an 15.000 tb/mL Thay nudc 100% sau 2 ngay nudi két hop vai kiém tra u trung, do kich
thude, 46 no déi, kha ning van dong, bat moi cua au trung. Tao cong sinh Zooxanthelle
(Symbiodinium microadriaticum) duoc 1ay tir mang 4o cua trai, xay nho va dém mat do
khi cho an & mat do 5.000 tb/mL. Tao cong sinh dugc cap vao bé nudi au tring tir du tring
chit D 4 ngay tudi tro di, cho dn mot 1an/ngdy, vao luc 8h00 sang. Tao cong sinh dugc 1ay
mot 14n mot tudn va bao quan trong ngin mét ta lanh & nhiét d6 5-6 °C.

- Chi tiéu danh gia: tbc do ting truong va ty 18 sdng 4u tring

Thi nghiém 5 (TNS5): Nghién ciru dnh hwéng cia sie két hop cdc loai thirc dn
khéc nhau dén tang trieomg, ty 1é séng ciia du trimg trai tai twong vay.

- Vit li¢u thi nghiém

Nguén gdc au tring chit D mot ngay tudi giéng nhu di néu ¢ TN,

- B4 tri thi nghiém:

Thi nghiém b tri gdm 3 nghiém thirc twong (mg véi 3 nghiém thirc thirc in khac
nhau: F1 Han hop tao Chaetocros muelleri va Isochrysis galbana véi ti 18 1:1 vé mat do
tao, F2 Hon hop tao Nannochloropsis oculata, Isochrysis galbana va Chaetoceros
muelleri véi ti 18 1:1:1 vé mat d6 tao va F3 16 doi chitng khéng cho dn.

Au tring chit D (1 ngay tudi) duoc nudi trong cac bé composite hinh phéu, thé
tich 100L, suc khi lién tuc, vi mat d6 5 4u trung/mL. Ché d6 cham sdc au tring & cac
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nghiém thirc nhu nhau. Mat do tdo cho an 1a 15.000 tb/mL, mdi ngay 1 lan dén khi két
thiic thi nghiém. Binh ky 2 ngay thay nuéc (100%) 1 lan. Nudc trudce va sau khi thay
dam bao 6n dinh cac yéu té méi truong nhu nhiét d9, 3 man, pH. Thoi gian thi nghiém:
7 ngay. Mdi nghiém thirc 1p lai 6 lan. Sau 4 ngay nudi, tao cong sinh dugc thém vao cac
nghiém thtrc thi nghiém véi mat do 5.000 té bao/mL. Bat dau ngay thir 5 thi cac nghiém
thirc thi nghiém duogc chiéu sang voi cudng d6 2000 Lux bang anh sang dén Neon (20W),
chiéu sang lién tuc 24/24 trong sudt thoi gian thi nghiém. Céac yéu tb méi truong nhur nhiét
d6, 46 min, pH va DO dugc do 2 ngay/lan, vao lic 8h sang va 14h chiéu hang ngay.

- Piéu kién thi nghiém

Thi nghiém duogc bb tri trong nhiing bé composite hinh try tron mau xanh thé tich
100 lit dugc dat trong nha c6 mai che. Cach vé sinh bé va dung cu thi nghiém, chuan bi
va diéu kién ngudn nudc thi nghiém twong ty TN3 va TN4.

Hang ngay theo ddi cac yéu té moi trudong cua thi nghiém. Thire an 1a hdn hop
cac loai vi tdo. Thay nudc 100% sau 2 ngay nudi két hop vai kiém tra au trung, do kich
thudce, do no doi, kha nang van dong, bat moi ctia 4u trung. Tao cong sinh Zoxanthelle
(Symbiodinium microadriaticum) dugc 1y tir mang 4o cua trai, xay nho va dém mat do
khi cho dn & mét d6 5.000 th/mL. Tao cong sinh dugc cip vao bé nudi 4u tring tir ngay
thtr 3 tro di, cho an 1 1an/ngay, vao lic 8h sang hang ngay.

Chi tiéu danh gid : chiéu dai, toc do ting trudong dic trung vé chiéu dai va ty 16
song 4u tring trai tai tuong vay.

Thi nghiém 6 (TNG6): Nghién ciru anh hudng ciia mdt dé tao céng sinh dén
ting trudmg, 1y 1é song va ty 1é xudng ddy du tring trai tai twong vay.

- Vit liéu thi nghi¢m

Au tring chir D 3 ngay tudi dugce dua vao thi nghiém.

- B4 tri thi nghiém:

Thi nghiém duoc bd tri trén Au tring trai tai twong giai doan chir D (3 ngay tudi)
nudi trong bé composite hinh phéu 100L v&i 4 nghiém thirc (NT) mat d6 tao cong sinh,
bao gom: NT1: 1.000 té bao/mL, NT2: 3.000 té bao/mL, NT3: 5.000 té bao/mL, va NT4:
7.000 té bao/mL.

Mdi nghi¢m thirc duoc 1ap lai 6 lan. Mat d6 4u trung chir D: 5 con /mL. Ché d6
chiam séc 4u tring & cac nghiém thirc nhu nhau. Au tring trai tai twong vay duoc cho
an, mdi ngay 1 1an vao lic 8h sang, bang hdn hop cac loai tio Nannochloropsis oculata,
Isochrysis galbana va Chaetoceros muelleri, véity 1€ 1a 1 :1 :1 theo mat d6 tao. Mat do
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vi tao 1am thirc an 1a 15.000 té bao/mL duoc cho vao céac 16 thi nghiém vao luc twong
tmg 8 h sang hang ngay. Céc 16 thi nghiém duogc chiéu sang véi cuong do anh sang 1a
2.000 lux bang hé thong dén neon. Thoi gian thi nghiém 5 ngay nuoi.

- Diéu kién thi nghiém

Thi nghiém dugc bd tri trong nhitng bé composite hinh tru tron mau xanh thé tich
100 lit duwoc dat trong nha c6 mai che. Cach vé sinh bé va dung cu thi nghiém, chuan bi
va diéu kién ngudn nudc thi nghiém twong ty TN3 va TN4.

Hang ngay theo ddi cac yéu t6 méi truong cua thi nghiém. Thirc an 14 hdn hop
cac loai vi tao. Trudc khi cho an, tdo duogc loc qua ludi loc tao dé loai bo chat van, xac
tdo va duoc dém dé xac dinh mat do dé phéi tron. Thay nudc 100% sau 2 ngay nudi két
hop véi kiém tra au triung, do kich thudc, do no do6i,, kha ning van dong, bat mdi cia au
tring. Tao cong sinh Zoxanthelle (Symbiodinium microadriaticum) dugc 1dy tir mang
40 cua trai, xay nho va dém mat d6 khi cho an. Tao cong sinh dugc cép vao bé nudi au
tring 4 ngay tudi tré di, cho 4n 1 1an/ngay, vao lic 8:00 sang. Khi cho tao cong sinh vao
hé thdng nudi au trung két hop véi chiéu sang hé thdng nudi bang dén neon véi cudng
d6 2.000 lux.

+ Phuong phap chiét xuat tao cong sinh Symbiodinium microadriaticum

Symbiodinium microadriaticum sir dung trong thi nghiém dugc chiét xuat tir mang
40 cua trai truong thanh Tridacna squamosa bang cach cit mang 4o va xay cing nudc
bién béng may xay sinh t. Trai truong thanh dugc chon theo tiéu chi trai khoe manh,
mang 40 sic s& khong bi ton thuong. Dé tranh mé mang 40 quéa nhiéu cho vao 4u tring
c6 thé gay phan hiy va 6 nhiém moi truong, hdn hop nude xay nay duoc loc qua ludi 30
um trude khi cho 4u trung an. Tao cong sinh dugc thu mot lan/tuan va gitt ¢ diéu kién
ngan mét ta lanh (nhiét do 5- 6 °C). Tao dugc dém trude khi cap vao bé 4u trung.

Ngay thtt 5, du tring duoc kiém tra sw hién dién ctia (Symbiodinium microadriaticum)
trong rudt, Symbiodinium microadriaticum xuét hién véi nhiing hat tron nhd mau vang nau
trong rudt.

Chi tiéu danh gia : d6i v6i danh gia téc do ting truong vé kich thudce chiu dai
va ty 1é séng 4u trung trai tai twong vay duoc tinh trong 5 ngay nudi. Riéng ddi véi chi
tiéu ty 1¢ xuéng day duoc danh gia sau 6 ngay nudi khi du tring di xudng day.

Thi nghiém 7 (IN7): Nghién citu dnh hwong mdt do wong 1én ty 1é séng, toc do
ting trudng du trimg trai tai wong vay.
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- Vat li€u thi nghiém

Au trung st dung cho thi nghiém 13 4u trung giai doan chir D mot ngay tudi dugc
cho d¢ bang phuong phép kich thich kho két hop dong chay tir ngudn trai nudi v tai
Vién Nghién ctru Nudi trong thiy san 111,

- B6 tri thi nghiém:

Thi nghiém b tri gdm 4 nghiém thuc twong tng voi 4 mat dé wong au trung khac
nhau 13: NT1 mat d6 3 4u tring/mL, NT2 mat do 5 au tring/mL, NT3 mat do 7 au
trung/mL va NT4 mat do 9 4u tring/mL.

M&i nghiém thire duoc lip lai 6 1an, thoi gian thi nghiém 13 7 ngay. Dinh ky 2
ngay/lan, thu ngau nhién 30 mauw/lo thi nghiém dé xac dinh cac chi tidu: téc do ting
truong dic trung vé chicu dai (SGR %/ngay) va ty 18 song (%) cia au tring. Cac yéu to
moi treong nhu nhiét do, d6 man, pH, ham luong 6 xy hoa tan lugng do 2 1an/ngay, vao luc
8h sang va 14 h chiéu.

- Piéu kién thi nghiém

Thi nghiém dugc bd tri trong nhitng bé composite hinh tru tron mau xanh thé tich
100 lit duoc dat trong nha c6 mai che. Cach v sinh bé va dung cu thi nghiém, chuén bj
va diéu kién ngudn nudc thi nghiém twong ty TN3 va TN4.

Hang ngay theo ddi cac yéu té moi trudng cua thi nghiém. Au trung dugc cho
an mot lan/ngay vao lac 8h00, thirc dn 13 cac loai vi tao: Nannochloropsis oculata,
Chaetoceros muelleri, Isochrysis galbana, ty 1¢ 1:1:1, mat do tao cho an 15.000 tb/mL,
1 lan/ngay vao lac 8h sang. Thay nudc 100% sau 2 ngay nudi két hop véi kiém tra du
trung, do kich thudc, xem lugng tao trong rudt au trung, kha nang van dong, bat mdi cia
au trung. Tao cong sinh duoc 14y tir mang 4o cla trai, xay nho va dém mat do khi cho
in & mat d6 5.000 tb/mL. Tao cong sinh Symbiodinium microadriaticum dugc cap vao
bé nuoi Au tring tir ngdy thir 4 tré di, cho an 1 1an/ngay, vao lac 14h chiéu.

- Chi tiéu danh gia: tbc do ting truong, ty 16 sdng cua au trung.
2.3.2.4. Uong nudi 4u trung giai doan song day va con gidng

Thi nghiém 8 (TNS): Nghién citu dnh hiedng ciia chat ddy dén tang truéng, ty
16 xuong day, ty 1é song du tring trai tai trong vay.

- Vat liéu thi nghiém

Au tring sir dung cho thi nghiém 13 au tring giai doan c6 chan bo Pediverliger
dén con giéng cap 1 (1-3mm). Au tring c6 chin bd dugc thu tir két qua céc thi nghiém

giai doan troi ndi. Thoi gian thi nghiém 1a 26 ngay.

41



- B4 tri thi nghiém:

Thi nghiém bd tri gdm 4 nghiém thirc tuong mg véi 4 loai chat day khac nhau
1a: NT1 luéi (Nylon filter mesh) c6 kich thuéc méc ludi 200pum, NT2 chét day 1a d4 san
h6 chét, NT3 day 1a cat (2 cm) va NT4 day bé composite.

M&i nghiém thire dugc lap lai 4 1an. Dinh ky 5 ngay/lan, thu ngdu nhién 30 mau/16
thi nghiém dé x4c dinh cac chi tidu: toc d6 ting truong binh quan ngay vé chiéu dai (ADG,
um/ngay), toc do ting trudng dic trung vé chiéu dai (SGR %/ngay) va ty 1& séng (%) cta
au trung. Cac yéu t6 méi truong nhu nhiét d6, d6 min, pH, ham lwong 6 xy hoa tan trong
nude, cuong d6 anh sang, do trong duge do 2 1an/ngay, vao lac 8h sang va 14 h chiéu.

- Piéu kién thi nghiém

Thi nghiém dugc bo tri trong nhiing bé composite hinh tron mau trang, day bang,
thé tich 1000 lit dugc dat ngoai troi c6 che ludi lan, ddm bdo cuong d§ anh sang 4.000
lux. Cach vé sinh bé va dung cu thi nghi¢m, chuan bi va diéu kién nguén nudc thi nghiém
tuong tu TN3 va TN4.

Hang ngay theo ddi cic yéu tb moi trudong cia thi nghiém. Cho au trung an 1
lan/ngay vao lic 8h00, thirc an 1a cac loai vi tao: Nannochloropsis oculata, Chaetoceros
muellerr, Isochrysis galbana, ty I¢ 1:1:1 theo mat d6 tao, mat do tao cho an 15.000 tb/mL
Viéc cho @n céc loai vi tao két thuc khi 4u tring da xudng day hoan toan. Thay nudc 30%
hang ngay nudi két hop véi kiém tra du trung, do kich thudc, dd no doi, kha nang van
dong, bat mdi cua 4u triung. Tao cong sinh Symbiodinium microadriaticum cho an & mat
d6 5.000 tb/mL. Tao cong sinh duoc cp vao bé nudi du tring tir ngay thi nghiém thir 1
tr& di dén khi hinh thanh day du quan hé cong sinh, cho an 1 lan/ngay, vao lac 14h chiéu.

- Chi tiéu danh gia:

Tbc do tang trudng va ty 1é séng au trung sdng day va con gidng.

Thi nghiém 9 (TN9). Nghién citu anh hudng ciia cuong dé chiéu sang dén ting
truecng, ty 16 song va xudng ddy du tring trai tai twong vay

- Vit li¢u thi nghiém

Au tring sir dung cho thi nghiém 13 au tring giai doan c6 chan bo Pediverliger
dén con giéng cap 1 (1-3mm). Au tring c6 chan bo duoc thu tir két qua cac thi nghiém
giai doan troi ndi. Thoi gian thi nghiém 1a 26 ngay.

- B4 tri thi nghiém:

Thi nghiém bb tri gdm 4 nghiém thirc twong tng véi 4 cudng d6 anh sang khac
nhau la: NT1 2.000 lux, NT2 4.000 lux, NT3 6.000 lux va NT4 8.000 lux. Cuong do
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anh sang duogc diéu chinh bang hé théng dén Neon (20W) twong mg véi ting nghiém
thirc, chiéu sang lién tuc 24/24 trong sudt thoi gian thi nghiém. Str dung bat nhua (PE)
toi mau lam vach ngén giita cac nghiém thirc. Chat ddy dé 4u tring trai bam vao 1a d4
san ho chét duoc rira sach va dit vao day bé thi nghiém (ké thira chat day t6t nhat tir thi
nghiém 8).

M&i nghiém thtrc duge lap lai 4 1an. Pinh ky 5 ngay/lan, thu ngau nhién 30 mau/16
thi nghiém dé x4c dinh cac chi tiéu: tc d6 ting trudng binh quan ngay vé chiéu dai (ADG,
um/ngay), tbe do ting truong dic trung vé chiéu dai (SGR %/ngay) va ty 1é song (%) ctia
au trung. Céc yéu t6 moi trrong nhu nhiét do, d6 man, pH, ham lugng 6 xy hoa tan trong
nudc, cudng do anh sang, do trong duoc do 2 1an/ngay, vao lic 8h sang va 14 h chiéu.

- Piéu kién thi nghiém

Thi nghiém dugc b tri trong nhitng bé composite hinh tron mau tring, day bang,
thé tich 1.000 lit dugc dat trong nha c6 mai che. Cach v¢ sinh bé va dung cu thi nghiém,
chuan bj va diéu kién nguén nudce thi nghiém tuong tw TN3 va TN4.

Hang ngay theo ddi cac yéu t& moi trudng ciia thi nghiém. Cho 4u tring dn mot
lan/ngay vao IGc 8h00, thirc an 1a cac loai vi tao: Nannochloropsis oculata, Chaetoceros
muelleri, Isochrysis galbana, ty 1& 1:1:1, mat do tao cho dn cho an ting dan tir 6.000 -9.000
th/mL, khi hinh thanh con giéng kich thudc 1-2mm. Viée cho dn cac loai tao don bao két thuc
khi 4u tring d3 xudng d4y hoan toan. Thay nudc 30% hing ngay nudi két hop véi kiém tra du
trung, do kich thude, do no doi, kha nang van dong, bit moi cua du trung. Tdo cdng sinh
Symbiodinium microadriaticum mat d¢ 5.000 tb/mL. Tao cong sinh dugc cip vao bé nudi
au trang tir ngay thtr nhat trd di, cho 4n 1 1an/ngay, vao lic 8h sang. Viéc cho n tao cong
sinh két thuc khi 4u tring d3 hinh thanh mdi quan hé cong sinh véi vi tao quang hop.

- Chi ti€u danh gia:

Téc d6 tang truong tuyét dbi vé chibu cao, chiéu dai, ty 16 sdng du trung séng day
va con gidng.

Thi nghiém 10 (TN10): Anh hieéng cdc phwong phdp vin chuyén khdc nhau dén
ty 1é song con giong trai tai tirong vdy

- Vit li¢u thi nghiém

Nguon trai gidng cho thi nghiém tir sinh san nhan tao tai Vién Nghién ctru Nudi
tréng thay san III. Kich thude chiéu dai trung binh trai giéng la 2,34+1,56cm, khoe manh,

vé con nguyén ven, hoat dong dong md vé nhanh nhen khi ¢6 tdc dong tir bén ngoai.

43



- B4 tri thi nghiém

Thi nghiém duoc b tri ngau nhién thanh 3 nghiém thirc va dugc lap lai 4 lan:

NT1: Van chuyén kho, 4m va kin. Trai giéng dugc bo vao thung xdp dugc bao
boc béi khan thAdm nude va thung Xép dugc day kin co6 sir dung d4 ha nhiét d§. Nhiét do
trong thung xp khoang 22-25 °C. Mot thung xdp cho 1.000 trai giéng

NT2: Van chuyén ho, c6 nudce va suc khi. Trai dugce cho vao thung xép dung
nudc mot 16p v6i suc khi. Nhiét do van chuyén tir 28-30°C. Mbi thung xdp cho 1.000
con trai giéng vao.

NT3: Van chuyén kho, khong 4m, khong kin. Trai dugc cho vao thung xp khong
c6 vat thAm ué6t. Nhiét do van chuyén tr 28-30°C. Moi thung xép cho 1.000 con trai
gibéng vao.

- Piéu kién thi nghiém

Trai giéng duoc cat roi khoi vat bam 1a d4 san ho bang dao bén. Trai giong dugc
cho vao thung x0p c6 kich thudc 40 x 60 x 40cm. Thung x6p, vai dém dugc vé sinh sach
s& bang nudc ngot roi phoi kho trudc khi xir dung. Ngudn nude bién ding cho van
chuyén dugc 1y tir nudc cho wong nudi au tring & do man 32 ppt, pH 8,0, DO 4,5mg/I.
Phuong tién van chuyén 12 bang xe 6 t6 va thuyén tir Vién Nghién ctru Nubi trong thay
san 11T ¢én Khu bao ton Hon Mun, tinh Khanh Hoa. Thoi gian van chuyén khoang 3h.

- Chi ti€u danh gia

Céc thong s6 dugc ghi nhan va dénh gia sau qué trinh van chuyén: ty 18 song.
Viéc danh gia ty 18 song cua trai gidng duoc thuc hién sau khi trai van chuyén va nudi

duoc 4 ngay.
2.3.2.5. Tim hiéu bénh va dich hai trong nudi vd
Phwong phap thu va bdo quan mau

Thu miu trai con sdng hoic sip chét dé ghi nhan dau hiéu bénh Iy va sinh vat
bam bén trong va ngoai vo), phét tiéu ban tuoi va ¢ dinh miu (dung cho nghién ctu

mo bénh hoc).

Viéc thu méu trai duoc tién hanh theo huéng dan cua T6 Chic Sirc Khoe Dong
Vit Thé Giéi (OIE 2009). Mau dugc phan tich dé xac dinh sy hién dién cua vi khuan
(Elston et al., 1981), nim (Bruce 2000), ngoai ky sinh tring (Ha Ky va Bui Quang Té
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2007), va noi ky sinh trung (OIE 2009). Bén canh do, ky thuat mé bénh hoc cling dugc
thue hién nhim xac dinh anh huéng cua cac tic nhan dén mé cua vat chu (OIE, 2009).

Phan tich xac dinh ty I& cam nhiém va cuong d6 cam nhiém
Phwong phdp nghién ciru Ky sinh trung

Nghién ctru cac tdc nhan ngoai Ky sinh trung — theo phuong phap cua Ha Ky, Bui
Quang Té (2007). DBéi véi ndi ky sinh trung st dung ki thuat md bénh hoc va phuong
phap nudi ciy theo hudng din caa OIE (2009).

- Phwong phdp lam tiéu ban twoi (Ha Ky va Bii Quang Té, 2007)

Trai con sdng hoic sip chét dugc mao vo; cao nhdt trén co, mang; ép lamel roi
soi tuoi trén kinh hién vi quang hoc & cac d6 phong dai khac nhau. Ky sinh tring phat
hién trén tiéu ban tuoi dugc mo ta, chup hinh, do kich thudc va nhuom Nitrat bac
(AgNO3 2%) hoic Eosin dé luu gii.

- Ky thugat mo bénh hoc

Phuong phap nghién ctru md hoc ddi vai trai tai twong vay dugc thuc hién theo
“Cac k¥ thuat mo hoc cho dong vat hai manh vé va giap xac nuwdc man” (Howard va
cong tac vién., 2004).

Phan co cua trai con séng hoic vira chét dugc cat miéng day khoang 3 - 5 mm
theo dudng cit tiéu chuan dé dam bao trong miéng md c6 hau hét cac co quan can nghién
ctru. Miéng moé sau d6 duoc cd dinh trong dung dich Davidsion danh cho dong vat than
mém vai ty 16 mau va dung dich cb dinh 1 1/10. Cac budc tién hanh duoc mé ta qua
Hinh 2.3

. . ¥ IV ma buc
C4 dinh trong Davidson Xu; ly mau trong !
X an oA > « con va methyl mau
Mau con song "| 24-48h, bao quan mau salicilate tham trong
trong con Ethanol 70% parafin parafin
iéu ba L0y Dudi, gan Cit mau
Poc tiéu ban Dé kho Nhuam . 9 : ,
mo bénh hoc N mau vao bang may
o (€ VAGANURU e Hematoxylin (¢ s s <&y €] Microtom
duai kinh hién ban _ am va say
vi quang hoc va Eosin khé mau (4-5 um)

Hinh 2.3. Cac bwéc thuc hién cia phwong phap moé bénh
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Phwong phdp nghién ciru Vi khuan

Phuong phap nudi cdy phan lap va dinh danh vi khuan trén mau dong vat than
mém duoc dua theo tai liéu cua Sindermann (1990), Weingarten va Elston (1990). Duing
test dinh danh vi khuan API 20 dé dinh danh vi khuan.

% Phuong phéap phan 1ap vi khuan

Mau trai duoc quan sat va ghi lai cac dau hiéu bén ngoai. Cdy mau trai trén hai
loai méi truong: méi trudng chon loc cho Vibrio TCBS va méi trudng tong hop TSA (+
2% NaCl). L4t ngugc dia 16ng, nudi cdy & nhiét 6 30°C trong 24 gio. Sau 24 gio, kiém
tra sy phat trién cua cac khuan lac. Dwa vao mau sic, hinh dang, kich thudc khuan lac
dé phan biét cac loai khuan lac chiém wu thé trén dia phan 1ap. Chon nhiing khuan lac
dic trung va tién hanh tach dé c6 khuan lac thuan.

% Xac dinh cac dic diém sinh hoc cua cac chang vi khuan

Dung cu va hoé chat: Dung cu: Que ciy ria, dén con, lame kinh, lamen, kinh hién vi,
dau soi kinh. Hoa chat: Con 70°, nuéc mubi sinh 1y, nudce cat, bo thude nhuém Gram.,

Quy trinh thuc hién nhu sau: Chon khuan lac chiém wu thé trén dia cay dé tién
hanh cay thuan. Sau d6 tién hanh nhuém Gram dé quan sat cac dic diém hinh thai cua
vi khuan, dugc tién hanh theo phuong phap ctia Gram (1884): Nho mét giot nwdc mudi
sinh Iy vé tring 1én lame kinh; Dung que cay lay mét it vi khuan trai déu trén giot nudc
mubi, ¢6 dinh trén ngon hira dén con bang cach ho luét qua dén khi mau kho lai. Tién
hanh nhuém Gram: Nho dung dich Crystal violet Ién lame kinh, cho 1-2 pht rdi ria
bang nudc cat. Nho tiép dung dich lugol I1én lam kinh khoang 1 phut, tiép tuc rira bang
nuéc cat. Tay mau bang dung dich con acetol, nho tir tir dung dich con acetol Ién lame
kinh cho dén khi giot nudc chay xuéng khéng con mau tim, rdi rira lai lame kinh bang
nuéc cat. Nho 1én dung dich Fushin dé khoang 2 phdt rdi ria lai bang nuée cat. Bé cho
lame kinh khé roi quan sét hinh dang, kich thudc va Gram cta vi khuan dudi vat kinh
100X c6 giot dau.

% Xac dinh céc dic tinh sinh hoa cua vi khuan

Chon chung vi khuan di cay thuan thi phan tng sinh hda bang bo kit API 20E
theo cac budc nhu sau : Cho khoang 5mL nuéc cat vao khudn nhya dé giir am trong qua
trinh u réi dat bo kit vao khudn. Lay dich nudi cay vi khuin dem ly tam, thu cin hoic

ldy khuan lac trén dia thach nudi ciy dem pha véi nuéc cat hoac nudc mudi vo tring.
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So mau d6 duc cia 6ng vi khuan tuong duong véi nong d6 McFarland bac 4 (mat do
khoang 108 CFU/mL). Sir dung pipette Pasteur v tring, hat dich vi khuan cho vao tat
ca cac 6ng. Dbi véi cac bng CIT, VP, GEL thi cho dich vi khuan day giéng, Céc dng
ADH, LDC, ODC, H,S va URE thi phu day giéng bang paraffin long. Day nap khuén,
u 6 28°C trong khoang 18-24h.

Néu sau 24h, c6 dudi 3 phan tng duong tinh thi tiép tuc u thém 18-24h nira. Néu
c6 trén 3 phan tng duong tinh thi tién hanh doc két qua va thyuc hién céc phan &ng bo
sung. Poc két qua theo huéng dan ciia nha san xuat.

% Céc phan ttng bo sung

e Phan rng Oxidase

Dung que cay vo tring lay mot khuan lac dat 1én dau que thir oxidase cho khoang
30s rdi quan sat va ghi lai su thay d6i mau sic dau que thir. Néu dau thir chuyén sang mau
xanh thi phan &ng 1a (+), 1a (-) néu khong c6 sy thay doi mau sac dau que thir.

e Phan rng OF (xac dinh kha nang 1én men va oxi-hoa duong glucose)

Dung que cay vo trung ldy mot it khuan lac ciy thang vao 2 éng nghiém chua
moi truong OF sau d6 phu paraffin long vo tring 1én mot dng dé kiém tra kha nang 1én men
duong glucose (ki khi) cia vi khuan, éng con lai 1a dé kiém tra kha niang oxi-hoa glucose
(hiéu khi). Pay nit bdng khong tham va gidy bac Ién trén 2 dng nghiém rdi u & 28°C trong
24-48h sau d6 kiém tra sy thay d6i mau sic ong méi truong. Néu méi truong doi tir mau xanh
sang mau vang la phan ang (+), Néu méi truong khong doi mau la phan éng (-).

e Kha ning phat trién trén moi truong MacConkey agar + 2% NaCl

Dung que ciy lay khuan lac cdy ria trén dia moi truong, sau d6 o ¢ 28°C sau 24h
quan sat mau sic khuan lac moc 1én.

Theo déi mét sé dich hai

Théng qua cac quan sat hing ngay bang cam quan, kinh lap c6 6 phong dai 5-
10 lan va kinh hién vi c6 cac vat kinh 4, 10, 40, 100 va nhiing han ché gap dugc trong
qué trinh nudi vo, xac dinh nhitng tac nhan gay hai.

2.3.3. Thue nghiém sin xuét giong nhén tao

Ung dung céac két qua tot nhit ciia cac thi nghiém trong phan nghién ctru co s
khoa hoc sinh sdn nhan tao trai tai twong vay, tién hanh thuc nghi¢m 04 dot san Xuét
gidng nhan tao trai tai tugng vay trong quy mo 16n hon dé kiém chirng va nghién ciru
k¥ thuat san xudt gidng nhan tao trai tai twong vay.
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2.3.3.1. Piéu kién co sé vat chit va trang thiét bi

Nghién ctru k¥ thuat san xuét giéng nhan tao trai tai tugng vay duogc thuc hién tai
tram thyc nghiém giéng dong vat than mém thudc Vién Nghién ctru Nudi tréng thuy san
III. Trai bd me dugc thu gom va nudi vo trong 16 bé xi ming c6 thé tich 20 m3/bé véi
mat d6 2 con/m®, hang ngay nudc bién dugc thay 30%, bd sung thirc an 13 hdn hop vi
tao Nannochloropsis oculata, Isochrysis galbana va Chaetoceros muelleri ty 1€ 1:1:1 ¢
mat do 15.000 té bao/mL, cac bé ndy ¢ ngoai troi c6 mai che, dam bao cudng do anh
sang dao dong 2.000-4.000 lux (Braley, 1992; Ellis, 1998). Tao cong sinh dugc phan
1ap, luu giit va nhan giéng trong phong tio ¢ diéu hoa nhiét do dé 1am thirc an cho du
tring trai tai twong vay. Au trang duogc wong trong bé composite hinh ban cau c6 thé
tich 1m%/ bé va bé xi mang 4m3/bé, dit trong nha. Con giéng dugc wong trong cac bé
2m? hinh chit nhat duoc dit ngoai troi c6 mai che. Thuc nghiém san xuét duoc thuc hién
trong 4 dot. Kich thudc trai bd me va trai giéng dugc can va do bang can dong ho 10 kg,
can dién tir, thude kep. Kich thude au tring duoc do bang tric vi thi kinh. S6 lugng trimg
duoc dém bé‘mg buéng dém dong vat phu du. Mat dg tdo dugc xac dinh béng buéng dém
hong cau. Hé thong may bom nudc bién, may thoi khi, may phat dién du phong dugc trang
bi trong qué trinh san xuat. Kinh hién vi, thiét bj do va theo ddi cling nhu 6n dinh méi truong
duoc sir dung trong sudt thoi gian san xuit giéng.

Nude bién cho nudi vd chi qua mét tii loc c6 kich thude 16 100pum. Nudc bién st
dung cho kich thich sinh san, wong nuéi 4u trang va con gidng dugc qua hé thong loc thd
¢6 kich thude 100-200um, loc tinh 20-100um, vi loc c¢é kich thude nho nhét 1a Ip. HE
théng nudc dung cho nudi cay tao duge xur 1y chlorine A v6i ndng d6 30ppm trong vong
3 ngay. Sau d6 nudc duge bom vao cuc loc ¢6 kich ¢d 16i loc 0,2um

Trong subt ciing nhu két thuc ting dot san xuat, s6 liéu ty 1& dé, ty 1¢ thu tinh, ty
1¢ nd, ty 18 séng tir luc xudng ddy tdi con giébng dugc ghi lai va cudi clng 13 phén tich
danh gia so sanh két qua 4 dot san xudt.
2.3.3.2. Piéu ki¢n méi truong

Céc yéu to mdi truong nudc duoc do 2 1an/ngay, vao luc 8 gio sang va 14 gid

chiéu va 6n dinh nhu trong Bang 2.1
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Bang 2.1. Cic yéu t6 méi trudng thich hop trong qua trinh thue nghiém sin xuét giéng

¢ gen Giai doan Au trung (?131 d?an au Dung cu do va d¢
Chi tiéu A As  Re trung song day . ,
song tréi noi NPy chinh xéac
va tral giong
A gA Nhiét ké thiy ngan
o -290 _20 0 S
Nhiét do (°C) 27-29 °C 28-30 °C (20,10 °C)
. Khc xa ké ATAGO
Do man (ppt) 30-33 ppt 30-34 ppt master (+0,05ppt)
But do pH
H 7,5-8,5 7,5-8,5
P (d6 chinh xac + 0,01
Mady do Hanna do
DO (mg/l) 5,0-6,0 5,0-6,0 chinh xac
+0,10mL/|
< . i i may do Tenmars
Anh sang (lux) 2.000- 4.000 2.000-4.000 TM-223 (+0,01)

2.3.3.3. Sinh sdn va wong nudi au trung song noi
Trai tai tugng vay bo me nudi vo: vé nguyén ven, phan xa dong ma v linh hoat.

va dam bao céc tiéu chi: chiéu dai > 20 cm, khéi lugng 2-4 kg/con.

Trai duoc kiém tra mtrc do thanh thuc sinh duc trude va sau khi nudi vo ap dung
két qua t6t nhat tir TN1 va cho kich thich sinh san ap dung két qua tir TN2. Ap tring tai
bé dé, duy tri suc khi nhe, sau 6 — 8h s& xuét hién 4u trung banh xe (Trochophora), tién
hanh thu va chuyén 4u tring sang bé wong (4p dung tir két qua TN3). Sir dung 6ng nhya
mém hit du tring qua vot loc ¢& 60 pm dé thu va chuyén 4u tring vao bé wong.

Au tring trai sau khi dé¢ duoc wong trong bé composite hinh ban cau c6 thé tich
1m3/ bé va bé xi miang 4m3/bé, dat trong nha c6 mai che. Chim soc 4u tring va quan 1y
bé wong tir két qua t6t nhat cua cac thi nghiém: TN4, TN5, TN6 va TN7.
2.3.3.4. Uong nudi 4u trung giai doan séng day va con gidng

Au tring trai giai doan xudng day dugc wong trong nhitng bé composite day bang
hinh tron c6 thé tich 1m® va hinh chit nhat c¢6 thé tich 2m®. Cham séc 4u tring va quan
Iy bé wong tir két qua tot nhat ctia cac thi nghiém: TNS va TN9
2.3.3.5. Thu hoach va véin chuyén con gidng

Thu hoach trai gidng bang cach dung dao bén cét phan to chdn bam vao vat bam
ra. Cit to chén trai gidng phai duoc thuc hién mot cach can than. Trong trudng hop trai
bam vao nhiing hdc séu cua da san ho thi dap nhe nhe v& da san ho ra roi méi cét.
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Phuong phép van chuyén duoc tmg dung tir két qua thi nghiém 10, dung phuong phap
véan chuyén khé, kin 4m (TN10)

2.3.3.6. K§ thuit nudi ciy tao sinh khdi 1am thirc dn cho trai

Ciy tao sinh khdi lam thtc dn cho trai theo quy trinh k§ thuat ctia Vién Nghién
ctru Nuodi trong thay san I1I, duge hudng dan boi cac chuyén gia vi tao dén tir Pai hoc
Ghent (Bi). Qu4 trinh luu giit va nhan sinh khéi vi tao duogc tién hanh trong phong co
diéu hoa nhiét d6. Phong luu giit tao gbe duoc diéu chinh nhiét d6 20-22 °C, cudng do
anh sang 500-1.000 lux, c6 dién tich 12 m2 Nudc bién dung cho luu giit tio va méi
truong dinh dudng dugc hép tiét tring. Tao dugc luu giit & 2 cdp do: dia thach, ong
nghi¢m va binh tam giac 250, 500, 1.000 mL khong suc khi. Trong khi do, binh 5.000mL

duoc suc khi. Khi trudc khi vao dung cu céy tdo phai qua moét loc bong.

Phong san xuét sinh khéi vi tao c6 dién tich 60m? voi hé théng cira chinh va ctra
phu bang kinh thily tinh dé ting cudng anh sang ty nhién. Phong duoc chiéu sang lién
luc 24h/ngay boi hé théng anh sang dén huynh quang véi cudng do 4.000 lux va nhiét
d6 phong ludn diéu chinh ¢ muc 25 °C.

Str dung may diéu hoa nhiét ¢o dé diéu chinh nhiét d6 & muc 25°C. Trong trudng
hop gap su ¢ mat dién vao nhitng ngay nhiét do ting cao, may diéu hoa khdng hoat
dong duoc, cac ctra chinh va ctra phu s€ duwgc mé hoan toan, giup phong théng thoang,
giam nhiét d6 va tan dung ngudn sang tu nhién cho vi tao quang hop.

Nguén khi cung cap cho hé théng dugc mot may bom co cong suét 16n dam nhan,

dam bao tao dugc déo déu tir tang dy 1én tang mat va khong tao gc chét trong tui tao.

Chuan bi ngudn nudc nudi tao: nude bién co6 d6 min 30 — 32 ppt dugc bom qua
bé loc co hoc rdi bom qua h¢ théng cuc loc kich thude 0,2 pm trude khi chira trong céc
tai nilon co gia dd, thé tich 2001/thi. Ngudn nudc duge diét khuan bang Chlorine, nong

d6 30 ppm, sau d6 phoi ning 3 ngay két hop suc khi manh trude khi st dung.

V¢ sinh dung cu: dung cu nudi tdo, day khi va da bot dugc ngdm Chorine, nff)ng
d6 10 ppm, sau d6 rira lai bang xa phong va nudc ngot. Phoi kho 2 — 3 ngay cho hét mui
chlorine, rira lai bang nudc ngot trude khi str dung.

Nguon tao gidng: Cac loai vi tao nudi sinh khdi gdm: Nannochloropsis oculata,
Isochrysis galbana, Chagetoceros muelleri c6 ngudn gbc tir Phong luu giir tio ctia Vién
Nghién ctru Nudi trong thuy san IIL.
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Moi trudng nudi cdy: Thanh phan dinh dudng duoc bd sung cho nudc nudi tao
duoc chia 1am 2 loai 13 da luong va vi luong. Thanh phan cua da lugng gém cac mudi
nitrate, mudi phosphate, silicate. Thanh phan dinh dudng vi luong gdm nhing yéu té vi
lwong nhu Cu, Fe, Mo, Mn, Zn.... Cac Vitamin B1, B6, B12. Hién nay c6 rat nhiéu loai
moi trudong dinh dudng khac nhau dang duoc sir dung. Méi trudng bo sung dinh dudng
dang duoc st dung rong réi trén thé giéi va phu hop cho hau hét cac loai vi tao hién nay
la moi truong Guillard F/2.

2.4. Phuwong phap thu thap so liéu
2.4.1. Phuwong phap thu thap s liéu diic diém sinh hoc sinh sin

Mau trai trai tuong vay cho nghién ciru sinh hoc sinh san dugc xac dinh cac chi
tiéu hinh thai: chiéu dai, chiéu cao va khdi lugng. Chiéu dai ciia trai (L): 1a khoang cach
16n nhét tir mit trude téi mat sau cia vo, chiéu cao cua trai (H) 1a khoang cach 16n nhét
tir mat lung xudéng mit bung va 2 chi tiéu nay dugc do bang thudc kep c6 chia d6 Palme
(46 chinh xac +£0,10 cm). Khdi lugng cua trai dugc xac dinh bang can dong ho (do chinh
xéac +0,10g): cac chi tiéu xac dinh 13 khdi luong toan than (Wtt), khdi luong than mém
tham kho (Wtm).

Phuong phap xac dinh do béo: 1ay ngiu nhién mau trai tai twong vay, can khoi
luong toan than. Giai phau tach riéng phan than mém va vo, can khdi lugng thin mém
cta trai sau khi d3 thidm kho nudc. DO béo cua trai duge xac dinh theo Quayle and
Newkirt (1989), céng thuc tinh:

K = 100xW/L3 (2.6)

Trong do K: Do béo (%)

W:  Khbi luong toan than (g)
L:  Chiéu dai trai (cm)

Phuong phap x4c dinh ty 18 thanh thuc: 14y ngiu nhién 30 c4 thé trai b me, giai
phiu, 1dy mau tuyén sinh duyc soi trén kinh hién vi. Trai d4 thanh thyc sinh duc 1a trai c6
tuyén sinh duc dang phat trién & giai doan III va IV. Céng thuc tinh:

MR (%) = = x 100 (2.7)
Trong d6 MR: Ty I¢ thanh thuc (%)
M:  S4 luong trai thanh thuc (con)
N:  Tong sb luong trai nghién ciru (con)
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2.4.2. Phwong phap xéc dinh cac chi tiéu vé giai doan nudi vd, kich dé

Thoi gian hiéu g kich thich: 1a khodng thoi gian tinh tir khi dung tac nhan kich
thich trai dé cho t6i khi quan sat thiy trai bit dau sinh san, biéu hién trai bé me khép mo
vO manh va lién tuc, 6ng thoat hut nudc co bép manh lién tuc. Khi trai sinh san quan sat
thiy nudc bé dé duc, mit bé co nhiéu bot ndi 1én, c6 mui tanh dic trung.

Phuong phap xéac dinh ty 16 trai sinh san. quan sat trong bé trai kich thich thay
nhimg con trai phong trimg va tinh vao nude. Khi trai bat dau sinh san thi bat ching
riéng ra tirng x0, mdi x6 mot con, xem trén kinh hién vi xac dinh con duc hay con céi,
ghi nhan s6 liéu va danh dau. Cong thic tinh:

SpR (%) =S/Nx 100 (2.8)
Trong d6 SpR: Ty I¢ trai sinh san (%)

S: S6 lugng trai sinh san (con)

N: S6 lugng trai ban dau (con)

Phuong phép thu miu xac dinh strc sinh san thyc té: tién hanh cho trai sinh san
riéng theo timg ca thé trong cac bo-can khac nhau. Sau khi trai sinh san, thu va tron san
pham sinh dyc tir cac bo-can véi ty 16 duc : cai twong tng 1 1 : 3 vao x6 nhya 20 lit dé
thu tinh cho trimg. Dung dung cu dao nudc déu trong x6 nhwa. DUng pipet chia 6 ImL,
mdi lan ldy 1 mL nudc mau va lap lai 3 1an dé tinh gia tri trung binh dé xac dinh tong
s6 lugng tring. Cong thie tinh:

RF=nxV (2.9)
Véi  RF: Stc sinh san thyc té (trieng/cé thé cai trong mot lan de)
n: S6 lugng trimg trung binh c6 trong thé tich mau
V. Thé tich ctia x6 thi nghiém (mL)

Phuong phép thu mau xac dinh ty 1¢ thu tinh: sir dung pipet va phuong phép thu
mau twong ty nhu trén. Liy ngiu nhién 5 1an, mdi lan 10 mL nudc mau trong x6 chira
20 lit dé xac dinh tong s6 lugng trimg di thu tinh. Ty 16 thu tinh dwgc xac dinh 12 ty 18
giita s6 luong trang da thu tinh trén tong so tritng. Cong thitc tinh ty 18 thy tinh:

FR (%)=  F/Ex 100 (2.10)

Va6i FR: Ty 1€ thu tinh (%)
F: S lugng trang da thu tinh
E: Tong sd trimg thu duoc
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Phuong phap thu mau xac dinh ty 1é nd: (sau khoang 24h sau khi thu tinh) dung
cu va phuong phap 14y mau gidng phuong phéap xéac dinh sb luong trang. Ty 16 nd duoc
xéac dinh 1a ty 1é giita s6 lugng 4u tring Trochophora trén tong sé luong trimg da thu
tinh. Cong thic tinh:

HR (%) =-x 100 (2.11)
Trong d6 HR: Ty 1é nd (%)

T: S6 luong 4u trang Trochophora

F: Tong sb trimg da thy tinh

Phuong phap tinh stc sinh san hiéu qua: sb lugng au trung chir D khoe manh
thu duoc ctia mot ca thé cai trong mot lan deé.

2.4.3. Phuwong phap xac dinh cac chi tiéu vé nudi 4u trung noi va day

Thoi gian thu mau: 2 ngay/lan, tring v6i 1an thay nude 100%

Céch tién hanh: khi thay nuéc, au tring dugc c6 dong vao trong x6 10 lit véi suc
khi nhe dé 4u tring tréi ndi va phan bd déu. Mau duoc 1ay 1mL/1an cho vao budng dém
dong vat phu du c6 6 ké (Gridded Sedgewick Rafter) dé dém va do kich thudc chiéu dai
va chiéu cao trén kinh hién vi véi do phong dai 10 lan.

Cong thirc tinh ty 1¢ séng 4u trang trai:

TLS(%)=—-x100 (2.12)
Trong do:

TLS: ty 18 séng cua du trung (%)

To: luong 4u trung tai thoi diém ban dau

T: luong au trung tai thoi diém kiém tra
- Cong thuc tinh kich thudc 4u tring:

- KT (um)=S x 10,26 (néu do trén vat kinh 10) (um) (2.13)
Trong do :

KT : kich thuéc au trung (um), cao, dai

S : s6 vach trén trac vi thi kinh
- X4c dinh sy ting trudng au tring

Chiéu dai (L) 1a khoang cach 16n nhét tir dau mép trude dén dau mép sau cua vo.

Cong thirc x4c dinh tdc d6 ting truong binh quan ngay (DGR) (um/ngay) vé
chiéu dai cua 4u trang.
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(L2—L1)
tz _tl

DGR=
(2.14)
Trong d6: L1, L2 (um) 1 kich thudc chidu dai ciia au tring tai thoi diém tuong tng T,

T, (ngay).

Hinh 2.4. Chiéu dai vé cia au trung trai tai twong vay
- Téc do tang trieong ddc trung vé chiéu dai (SGR) (%Ingay) ciia du tring
(LnL, - LnL,)100
LY (2.15)

Trong d6: L1 1a kich thudc cta au trung hay con gidng (um) tai thoi diém t1.

SGR =

L, 1a kich thudc cta au trung hay con gidng (um) tai thoi diém ta.
2.4.4, Phuong phap xac dinh mat dg tao

Truée khi cho 4u trung an, tdo duoc léy mau va dém dé xac dinh mat do va tir do
xéac dinh duogc thé tich mbi loai tao can cho au trung trai dn. Luong mau dugc ldy 1a 5
mL/lan cho mdi loai tao. Tao duogc ldy bang micropipet SmL cho vao coc dot va duge
¢6 dinh bang dung dich lugol trung tinh dé cac té bao tao khong van dong.

Tao duoc dém bang budng dém hong cau Hirschmann. Liy lamme day 1én budng
dém sau d6 dung pipet paster ht 1 it dich tao da dugc lic déu va dé canh lamme roi bop
nhe qua bop dé dich tao tran déu vao budng dém. Pém tao & d6 phong dai 100 va 400
lan. Pém tao trong 25 6 16m, mdi 6 16m c6 16 6 nho. Pém 3 1an va ly gia tri trung binh.
- Cong thue tinh (dém hét budng dém khi mat do tao thap)

Mat d tao (tb/mL) = sd té bao dém dugc x 104 (2.16)
- Cong thuc tinh (khi mét do tao day dém tao 64 6 4 gbc va 1 6 ¢ giita)

Mat do tao (tb/mL) = sd té bao dém duge 6 5 6/5 x 25 x 10*

2.4.5. Phuwong phap xac dinh cic yéu t6 méi truong

Céc thong s6 moi truong nhu nhiét d§, dd man, DO, cudng do anh sang va pH
duge do 2 1an/ngay, lac 8h va 14 h. Nhiét d6 dugc do bang nhiét ké thiy ngan do chinh
xac £0,10 °C. b6 man duoc do béng khiic xa ké ATAGO master, d6 chinh xéac + 0,50ppt.
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pH duogc do bﬁng but do pH dd chinh xac + 0,01, DO duoc do béng may do Hanna d6
chinh xac +0,10mg02/1. Cudng do anh sang dugc do bang may do cudng do anh sang
Tenmars TM-223, @0 chinh xac +0,10 lux.
2.5. Phwong phap xir Iy s6 liéu

S6 lidu duogc luu trit va xir Iy bang phin mém Microsoft Excel 2013. Sir dung
phan mém SPSS phién ban 16.0 dé so sanh sy sai khac cdc gia tri trung binh & muc ¥
nghia P<0,05. Kiém dinh One-way ANOVA véi phép thir Duncan cho dit liéu c6 phan
phéi chuan (chiéu dai va tdc do sinh truong cua du trung), d6i véi sé liéu ty 18 sdng (%)
khong c¢6 phan bd chuén thi dugc chuyén vé phan bd chuan bang cach chuyén d6i sb

liéu thanh Arcsin trude khi phan tich ANOVA.
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém sinh hoc sinh sin cia trai tai twong vay

3.1.1. Giéi tinh
3.1.1.1. Hinh thai céu tao, vi tri tuyén sinh duc

Trai tai twong vay 1a loai ludng tinh dong thoi tinh duc chin trude. Tuyén sinh
duc cua trai tai twong vay bat dau phat trién khi kich thudc vo dat khoang 10-20 cm, 1a
mot khéi mau tring sita hay vang nam phia dudi co khép vo va ndm bén canh than, xung
guanh géc chan vé phia dinh vo. Khi thanh thyc sinh duc, tuyén sinh duc cua trai tai
tuong vay cing phong to, bao trim toan bo khdi ndi tang (Hinh 3.1). Tuyén sinh duc
duc va cai cla trai tai tuong vay chi co thé dugc phan biét thong qua mau sic khi trai
thanh thuc. Phan biét dugc gidi tinh duc cai cia trai tai tugng vay bang cach 1iy miu
tuyén sinh duc soi trén kinh hién vi. Tuyén sinh duc cai bao gdm nhiing hat tring to 16
phan bd xen k& giira cac nang budng trimg, tuyén sinh duc duc bao gém nhimg tinh
trung van dong. Néu tuyén sinh duc thanh thuc ¢ giai doan III, ding miii tiém chich vao
thiy nhiing dong tinh tring chay ra va trimg roi ting hat (Ellis, 1998; Lucas va
Southgate, 2003).

Tuyén sinh duc

Hinh 3.1. Tuyén sinh duc cia trai tai twong vay
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3.1.1.2. Cac chi tiéu hinh thai va gidi tinh

Bang 3.1. Cac chi tiéu hinh thai va gioi tinh cia trai tai twong vay (n=30)

Thoigian| L (mm) Wit Do béo Ty 1€ due| Ty I€ cai T)’f, 1€ lwomg
(kg) (%) (%) (%) tinh (%)

1/2018 | 223,3+77,5 | 1,657+0,65 | 14,94+5,47 53,33 3,33 43,34
2/2018 | 219,3+80,7 | 1,512+0,60 | 14,93+7,78 50,00 6,67 43,33
3/2018 | 216,5+77,5 | 1,616+0,59 | 15,81+6,59 43,33 10,00 46,67
4/2018 | 215,5+78,81 | 1,723 +0,58 | 14,93+8,26 | 40,00 10,00 50,00
5/2018 | 215,5+48,08 | 1,893+0,37 | 18,78+7,90 33,33 13,33 53,33
6/2018 | 226,5+48,08 | 2,043+0,37 | 17,70+6,90 30,00 13,33 56,67
7/2018 | 229,7+54,58 | 1,946+0,44 | 16,20+6,84 23,33 13,33 63,33
8/2018 | 218,2+61,37 | 1,844+0,45 | 17,80+7,06 26,67 16,67 56,67
9/2018 | 229,6+60,7 | 1,944+0,44 | 16,19+6,78 30,00 13,33 56,67
10/2018 | 228,3+57,44 | 1,820+0,48 | 15,35+6,33 36.67 10,00 53,33
11/2018 | 238,2+73,37 | 2,024+0,65 | 15,01+6,30 40,00 10,00 50,00
12/2018 | 228,2+63,40 | 1,824+0,61 | 15,39+6,49 43,33 10,00 46,67

B 224,8+65,7 | 1,820+0,53 | 16,04+6,84 |37,5+9,23/10,83£3,52| 51,67+6,11

S6 liéu trong Bang dwoc trinh bay dwéi dang: gid tri trung binh + d6 léch chudn

Béng 3.1 cho thay rang kich thudc chiéu dai cua trai tai tuong vay c6 sy khong

ddng déu giita cac thang nghién ctru. Chiéu dai trung binh nhé nhét 12 vao thang 4 (215,5
+ 78,81mm) va 16n nhat 13 vao thang 11 (238,2 + 73,37mm). Chiéu dai trung binh cia
12 thang nghién ctru 1a 224,8 + 65,7mm. Khéi lugng toan than ting ty 1é thuan véi kich
thude chiéu dai, 10n nhat & thang 11 (2,024 + 0,65 kg/ ca thé. Tuy nhién d6 béo ting
trong nhitng thang roi vao mua vu sinh san (tir thang 5-thang 9) (Trai tich liy chat cho
sinh san). Trong 12 thang nghién ctu thi ty 1& ludng tinh chiém uu thé (51,67 + 6,11%),
ty 1& ca thé duc 1a (37,5 + 9,23%) va thap nhat 1a ty 18 ca thé cai, chi 10,83 + 3,52 %.
3.1.2. Céc giai doan phat trién tuyén sinh duc cia trai tai twong vay

Két qua nghién ctru thong qua quan sét tiéu ban cit 1at va so sanh d6i chiéu véi
két qua nghién ctru cua Nash va cong tac vién (1988) va Norton va Jones (1992), tuyén
sinh dyc cua trai tai tugng vay dugc chia lam 5 giai doan:

Giai doan I (hay con goi 1a giai doan chwa hoat dong): Vé hinh thai ngoai, tuyén
sinh duc c6 kich thudc nho, khong mau sac. Giai doan ndy chua xuat hién té bao sinh
san va mo tuyén sinh dyc chua phat trién. Tuyén sinh duc bao gdm cac mo lién két va
cac hat 13 cac chat can thiét chiém wu thé. Giai doan nay chi thiy cac tai nang nho, chira
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céc té bao mam dé hinh thanh té bao trimg va tinh tring sau nay. Pic trung giai doan |
la chua phan biét dugc ca thé duc va ca thé cai.

Giai doan II: Day 14 giai doan sinh truéng. Tuyén sinh duc ¢6 mau tring nhat va
rat kho phéan biét cac thé duc va cai bang mit thudng. Tuyén sinh duc cai: Cac nang trimg
con tréng rdng va nam doc cac nodn bao dang phat trién. Quan sét té bao sinh duc thay trimg
¢6 hinh da dién, méo mé day dac, chua phan biét rd rang nhan, Kich thudc trimg dat 50-
60 pum . Tuyén sinh duc durc: Cac nang chtra tinh tring rdng, nam doc vai c4c tinh nguyén bao,
tinh tring chi 13 nhirng chdm nho, khong chuyén dong.

Giai doan III: Giai doan phat trién, lac nay kich thudc tuyén sinh duc di ting
nhanh, ¢6 mau hoi tring sita.

Tuyén sinh duc cai: Giai doan nay tuyén sinh duc kha ro (ting 1én ca vé khoi
luong va kich thudc), chira day nodn bao. Giai doan nay qua trinh tong hop nodn bao
dién ra manh. Lép nguyén sinh chét bat dau xut hién nhiing hat noan hoang lam cho té
bao tring trd nén wa kiém va bat mau dam véi Eosin. Céc té bao trimg con nhé va co
hinh thon dai bat dau diy dan Ién trong dng cac nang trimg. Cac nodn bao dang trong
giai doan phat trién dinh vao thanh cac nang trimg, c6 kich thudc day du duong kinh dat
90-100 pm. Tuyén sinh duc duc: Cac tinh bao dan chiém wu thé, c6 mot lugng nho tinh
trung trong cac nang chtra tinh.

Giai doan IV: (Giai doan thanh thyc va sinh san): Tuyén sinh dyc cai: budng
tring dd chin hoan toan, chung phat trién dén muc t6i da. Khi méi bude vao giai doan
IV cac té bao trang phan 16n ¢ dang hinh da gidc mic du van con mét sb co hinh thon
dai. O giita giai doan IV cac té bao trimg déu c6 dang hinh tron hoic elip va xép sit lai
va day ddc voi nhau trong budng trimg. Thanh ciia cac nang trimg von day va tron muot
s& trd nén mong hon va hoi nham. Puong kinh cia tring dat cyc dai. Tuyén sinh duc
duc: Tinh bao phan 16n chira nhiéu tinh tring truong thanh. Kich thudc dau tinh tring
dat khoang 3 um. Cudi giai doan nay, cac tinh tring duoc giai phong ra khéi nang tinh,
trong nang tinh thinh thoang théy su xuit hién cta cac bach ciu hodc tinh trung van con
soOt lai rai rac. céc trimg dugc phong ra khoi nang chira trimg.

Giai doan V: Giai doan thoai hoéa, giai doan sau dé. Tuyén sinh duc cai: Cac té
bao trimg di duoc giai phong ra khoi nang trimg, thanh nang trimg rat mong va nham,
hodc c6 thé bién mat. Phan 16n cac nang trimg déu trong rong hodc bién mat mic du c6
thé van con mot s tring chwa duoc giai phong. Mot sb té bao trimg khong dugc giai

phong bat du bi thoai hoa. Tuyén sinh dyuc dyc: Cac tinh tring dugc giai phong ra khoi
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nang tinh, trong nang tinh thinh thoang thay su xuat hién ctia cac bach cau hodc tinh

triing van con sot lai rai ric.

Hinh 3.2 Cic giai doan phit trién tuyén sinh duc duec trai tai twong vay

a) Giai doan | (Giai doan chua phat trién, cac (TN) con nho va chira cac té bao mam
va cac mo lién két (LK)); b) Giai doan 11 (Giai doan phat trién, Tui nang chira tinh bao
so cp (SC) va tht cp (TC); ¢) Giai doan 111 (Giai doan thanh thuc, Céc tinh bao chiém
vu thé, tinh tring trong cac nang chira tinh (TT)); d) Giai doan 1V (Giai doan sinh
san, Tinh bao chita nhiéu tinh tring truéng thanh, chuan bi phong thich ra ngoai, cudi
giai doan c¢6 nhidu khoang trong (KT)); e) Giai doan V (Giai doan thoai hoa, sau khi

sinh san, con s6t lai it tinh trung, mo lién két bat dau xuat hién)
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Hinh 3.3. Cac giai doan phat trién ciia tuyén sinh duc cdi trai tai twong vay
a) Giai doan | (chua phat trién, tuf nang (TN) chira cac hat va mo lién két (LK)); b) Giai
doan 11 (Giai doan phat trién, TGi nang (TN) 16n Ién chira c4c t& bao mam (TBM)); c)
Giai doan 111 (Giai doan thanh thyc) tring phét trién to Ién (TPT); d) Giai doan IV (Giai
doan sinh san) tuyén sinh duc chira trieng thanh thuc (TTT); e) Giai doan V (Giai doan
thoai hoa), tuyén sinh duc chtra nhiéu khoang trong (KT), mé lién két xut hién (LK)
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3.1.3 Mua vu sinh sidn
Ty 18 thanh thuc sinh dyc cua trai tai tugng vay qua cac giai doan phat trién tuyén

dinh duc dugce thé hién & Hinh 3.4.
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Hinh 3.4 Ty 1€ thanh thuc sinh duc cia trai tai twgng vay qua cac thang nghién ciru

Hinh 3.4 thé hién ty 1¢ phan trim khac nhau cta timg giai doan phat trién tuyén
sinh duc trai tai twong vay theo thoi gian nghién ciru. Phan trdm s6 c& thé ¢ tuyén sinh
duc ¢ giai doan 1 va 1l nhiéu (I6n hon 28%) & cac thang nghién ctru 9 dén thang 4 nam
sau. Thoi gian tir thang 5-9, sé cac thé co tuyén sinh duc ¢ giai doan I, IT it hon cac thang
con lai. Nguoc lai, phan trim sb c4 thé cd tuyén sinh duc & giai doan I1, IV cao nhat
trong khoang thoi gian tir thang 5-9. Riéng phan tram s ca thé cd tuyén sinh dyc & giai
doan V cao nhat Ia tir thang 6-thang 10.
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Hinh 3.5. Mua vu sinh sidn cua trai tai twgng vay
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Hinh 3.5 cho thay rang ty 1¢ thanh thuc sinh dyc ctia trai tai tugng vay qua 12 thang
nghién ctru thap nhit 1a ¢ thang 12 (31,35%) va cao nhat & thang 7 (61,67%). Tir thang
5 dén thang 8, ty I¢ thanh thuc sinh duc >50%. Vao thang 12 ty I¢ thanh thuc dinh duc
ctia nhirng c4 thé c6 tuyén sinh duc & giai doan III, IV, va V 1a thip nhét,c hi dat 31,35%,
sau d6 ting dén thang 7 véi gia tri 61,67% va giam dan vé thang 12 lai. Két 5 dén qua
d6 cho thay trai trai twong vay c6 thé sinh san quanh nim nhung tip trung cha yéu vao
khoang thang 5 - thang 8 hang nam. Két qua nay phu hop véi két qua ciia Nguyén Quang
Doéng (2013) cho rang trai tai twong vay co6 thé sinh san rai rac gan nhu quanh nim, tir
thang 3-thang 11, tap trung chu yéu vao khoang thang 5- thang 8. Theo EI-Sokkary va
cong tac vién (2023), qué trinh phat trién tuyén sinh duc cua trai tai twgng vay bi chi
phdi rat 16n boi yéu td méi truong, dic biét nhat 1 vé nhiét do va thac an. Tai Hy Lap,
Trai tai twong vay sinh san gan nhu quanh nam nhung tap trung chinh 13 vao mua dong
(El-Sokkary va cong tac vién, 2023).

3.1.4 Sikc sinh san tuyét ddi, tuong doi
Két qua khao sat phan tich strc sinh san tuyét dbi va tuong di cua trai tai tuong
vay duoc thé hién ¢ Bang 3.2

Bang 3.2. Stre sinh san tuyét d6i, twong ddi ciia trai tai twong vay

Stic sinh san tuong do6i
Tong s6 mau| Nhom kich | Stic sinh san tuyét d6i - - -
i Trang/W g toan | Tring/W g
con thud trimg/ca thé s
(con) udc (cm) (trirmg/ca the) than phin mém
5 11-15 431.000% £ 24.303 344,982 +7,7 1.364% + 35,03
5 16-20 2.338.000° + 198.957 | 1.188,7°+52,6 | 5.559" + 169,4
5 21-25 4.408.000°¢ £253.700 1.979,8 °+46,3 |8.475,7¢ £226,8
5 26-30 7.277.5009 + 116.270 | 2.810,69+ 31,1 |12.923"+ 1.038
5 31-35 11.605.000° + 243.361 | 3.851,2°+ 80,8 |16.518°+ 138,8
Trung binh 5.211.900+167.319 2.035+44,0 8.968+322,6

Béng 3.2 cho thiy rang strc sinh san tuyét d6i ciia trai tai twong vay ting lén theo

nhom kich thuée. Strc sinh san tuyét d6i, trong ddi theo khéi lwong toan than va khdi
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lugng than mém cao nhit 12 & nhém trai kich thude 31-35 cm/ca thé, trung binh lan lugt
13 11.605.000 + 243.361 tring/ca thé, 3.851,2+ 80,8 trimg/ g khéi lugng toan than va
16.518 + 138,8 trimg/g khdi lugng than mém. Phan tich ANOVA mot yéu té véi phép
thir Duncan cho thiy sirc sinh san tuyét d6i, twong ddi & tat ca cac nhom kich thude déu
khac nhau c6 y nghia thong ké sinh hoc (P<0,05). Gia trj trung binh cta sirc sinh san
tuyét d6i, trong dbi theo khdi lwong toan than va khdi luong than mém lan luot 1a
5.211.900 + 167.319 trimg/ca thé; 2.035 + 44,0 trang trong 1 g khbi luong toan than va
8.968 + 322.6 tring trong 1g khdi lrgng than mém.
3.1.5 Kich thwéc thanh thuc sinh duc lin diu

Kinh thude thanh thuc sinh duc 1an dau cua trai tai tuong vay duogc thé hién &
Bang 3.3 va Hinh 3.6.

Bang 3.3 Twong quan thanh thuc sinh duc cua trai tai twgng vay theo nhom

kich thuéc
Nhém kich thuée Ty 16 cé thé & Ty 1¢ cé the 6 giai
L (cm) gii Cioan LIV doan HI,(IQ; quy doéi | Ln ((1-P)/P)
11-15 0,10 0,14 1,8153
16-20 0,37 0,51 -0,0533
21-25 0,55 0,77 -1,2083
26-30 0,61 0,88 -1,9459
31-35 0,71 1,00
3.000
2.000
1.000
E‘t 0.000 .
& 0 5 10 15 20 25 30 35
'€ -1.000
-
-2.000
-3.000 y =-0.2488x + 4.7517\_
4,000 R?=0.9598
' Chiéu dai trung binh tirng nhém kich thuéc (cm)

Hinh 3.6. Kich thwéc thanh thuc sinh duc lin diu ciia trai tai twong vay

Bang 3.3 cho thay ty I c4 thé thanh thuc sinh duc & giai doan 111,1V khac nhau

gitra cac nhom kich thudc, cao nhat & nhom kich thuge 31-35 cm (0,71) va thip nhat &
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nhém kich thude 10-15 ¢cm (0,10). Vi thoi gian nghién ctiru la moa vu sinh san, nhung
ty 1& s6 c4 thé thanh thuc khong dat 100% theo Iy thuyét nén ty 1é thanh thuc dugc quy
d6i thanh gia tri P (100%/ ty 1& thanh thuc cao nhat trong cac nhom kich thugc nghién
ctu nhan vai ty 1€ thanh thuc ¢ tirng kich thudce).

Két qua hién thi tai Hinh 3.6 cho thay rang kich thudc thanh thuc sinh dyc 1an
dau cua loai trai tai tuong vay duoc xac dinh theo chiéu dai vo L=4,7517/0,2488=19,1
cm. Két qua ciing twong tu v4i két qua cua Nguyén Quang Pong (2013) khi xac dinh
kich thudc thanh thyc 1an dau cua trai tai twong vay theo chiéu dai ctia vo 13 20 cm. Dbi
v6i loai trai tai twong nho nhom kich thude sinh san 1an dau khoang 14-16 cm (tuong
g khoang 6-7* tudi), ddi véi loai trai tai tuong nghé nhom kich thudc sinh san 1an dau
khoang 9-11 cm (twong tng 4-5* tudi) (Nguyén Quang Hung, 2011). Theo Hinh 3.4, gia
tri R?=0,9598 cho thidy mbi twong quan chat ché giita kich thudc va ty 1& thanh thuc
sinh duc cua trai tai tugng vay.

3.1.6 Két qua theo ddi qua trinh phat trién phdi va au tring trai tai twong vay
Bang 3.4 Dién bién ciia mdt s6 yéu t6 mdi truwong trong qua trinh theo doi

phat trién phéi va Au trung trai tai twong vay

Yéu t6 moi truwong Buoi sang Buoi chiéu
Nhiét d¢ (°C) 27- 28 28-28,5
Po man (ppt) 30-33 30-33
pH 7,5-7.8 7,9-8,1

Céc yéu té moi trudng khi theo ddi dam béo tét cho sy phat trién ctia phoi va au

trung (Isamu, 2008).

Qua trinh phat trién phdi

Trirng thu tinh co tron lai, xuét hién mang thu tinh bao boc bén ngoai trirng, nhan
tan dan trong nguyén sinh chat. Sau thoi gian 25 phut tir luc thy tinh, cuc cau tht nhat
bat dau xuét hién, sau d6 20 phut sau xuat hién cuc cau thir hai, sau khi thy tinh 2 gio
30 phut trimg phan cit 2 té bao, trimg tiép tuc phan cit nhiéu té bao sau 7 gid, phdi nang
xudt hién sau 12 gio 30 phat, phoi vi sau 15 gio. O thoi ki phoi vi, phdi c6 dang hinh
cau hodc hinh bau duyc, trén bé mat phii tiém mao nén phdi cé thé van dong xoay tron
trong nude (Xem Hinh 3.5). Buong kinh trung thu tinh khoang 90-100 pm.

Qua trinh phit trién cac giai doan Au tring

* Au triing dia boi (Trochophora): Sau khi thu tinh 10-12 gid ph6i nd ra au tring

banh xe. Au tring c6 dang hinh thoi, toan than bao phu béi cac tiém mao, ¢6 nhiéu tiém
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mao tap trung ¢ vanh tiém mao. Au tring van dong nhanh va lién tuc, xoay xung quanh
truc co thé. Giai doan nay kéo dai khoang 10 gid thi chuyén sang giai doan 4u tring chit D.

* Au tring chir D (Veliger): Au trung c6 dang chit D, ¢6 2 nédp vo trong sudt, vanh
tiém mao nam gitra 2 nap vo. Khi van dong au tring tho vanh tiém mao ra ngoai, 4u tring
van dong lién tuc nho vanh tiém mao. Kich thudc du tring chit D cua trai tai twong vay
twong dbi 16n, x4p xi bang 130-140 um va mét khoang 1-2 ngdy sau khi thu tinh

*Giai doan du triing Pediveliger, Au tring Veliger phat trién xuét hién mot co
chén, chuyén sang giai doan 4u trung Pediveliger, sau d6 chuyén dan xudng nén day sau
khoang 7-8 ngay ké tir khi thy tinh hinh thanh 4u tring bam. Kich thudc du trung giai
doan nay 1a 200-230 pm

* Au tring hoan thanh quan hé cong sinh: giai doan ndy 4u tring da chuyén xuéng
day hoan toan. Xung quanh mang 4o xuét hién cic vét mau nau 1a cac té bao cong sinh,
c6 thé quan sat bang mat thuong. Trai con trai qua thoi gian 8-14 ngay va dat kich thudc
230-300 um. Giai doan nay au trung tim vat bam thich hop bam vao.

*Giai doan trai giong 1-2 cm: thoi gian nay, au tring bam ¢ dinh vao vat bam
va sinh trudng phat trién nho chat dinh dudng tir qu trinh quang hop cua tio cong sinh.
Trai con dat kich thudc 1-2 cm véi thoi gian 2-3 thang.

*Trai giong 2-4 cm: sau khoang 3-5 thang trai con dat kich thudc 2-4cm

Toan bd qua trinh phat trién phoi va 4u tring trai tai tugng vay duoc thé hién ¢
Bang 3.5 va Hinh 3.7.
Bang 3.5 Thoi gian bién thai, kich thudc clia phoi, au trung trai tai twong vay

Thoi gian tir

Giai doan Kich thwéc (um) khi thy tinh
Trang thy tinh 97,00 + 4,70 20-35 phat
Cuyc ciu 1 98,34 + 3,56 35 phut
2 Té bao 2 gid 30 phit
Nhiéu té bao 7 gid
Phoi nang 12 gid 30 phut
Phoi vi 15 gio
Au tring dia boi (Trochophora) 22 gio
Au tring chit D (Veliger) 130-140 32 gio
Au trung Pediveliger 200-230pm 7-8 ngay
Au trung hoan thanh quan hé cong sinh 230-300 pm 8-14 ngay
Trai giong 0,5-1cm 2-3 thang
Trai giéng 1-2cm 3-4 thang
Trai giong 2-4cm 4-6 thang
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Hinh 3.7. Sw phat trién phdi va Au trung trai tai twong vay

a) Tritng thu tinh; b) Trieng 1 cuc cau; c) Trieng phdn cdt2 té bao, d) Tritng phdn cdt 4
té bao; e) Giai doan phéi nang; f) Giai doan phéi vi; g) Au tring dia boi; h) Au tring
chit D; k) Au tring c6 chén; 1) trai hoan thanh quan hé céng sinh (0,2-0,5mm); m)
Trai giong 0,5-1 cm; n) Trai giong 1-2 cm p) Trai gidong 2-4cm.
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Bang 3.5 va Hinh 3.7 thé hién giai doan phat trién phoi va du tring cua trai tai
tugng vy trong diéu kién nhéan tao. Au tring chit D hinh thanh sau khoang 32h (kich
thude chiéu dai 130-140pm) tinh tir lac thu tinh; Sau khoang thoi gian 7-8, du trung c6
chan (Pediveliger) xuét hién véi kich thudc 200-230 um. Sau dé 4u triung xubng ddy va
hoan thanh quan hé cong sinh véi vi tao, kich thudc du tring giai doan nay dat 230-
300um (7-14 ngay). Con non 0,5-1cm xuét hién khoang 2-3 thang tir ltic thy tinh, va dat
2-4cm sau 4-6 thang. Theo thong tin tir Ling va cdng tac vién (2021), trai tai twong vay
dat kich thudc 74,43-85,38 mm sau mot nam. Két qua vé kich thude chiéu dai trong luan
an cao hon, c6 thé do diéu kién chiam soc t6t hon va nhiing diéu kién uwong nudi tét hon,

dac bi¢t nhiét do thich hop hon.

3.2 Co sé khoa hgc sinh san nhin tao trai tai twgng vay
3.2.1 Nudi v6 thanh thuc sinh duc trai b6 me

3.2.1.1 Mot s6 yéu t6 méi truwong trong qua trinh nudi vo

Bang 3.6. C4c yéu té moi truong trong bé nudi vo

Chi tiéu Nhiét dg (°C) Do man (ppt) pH DO (mg/l)
Giao dong 27,5-32,5 30,0-33,0 8,1-8,35 5,0-6,5
Trung binh 30,7+ 0.6 32,4+0,3 58+0,3

Céc yéu to moi truong thé hién trong Bang 3.6 phu hop vdi sinh truéng va phat

trién trai tai tuong vay.

Theo Ellis (1997), trai tai trong no6i chung phan b tu nhién tai nhitng ving bién
nhiét d6i v6i d6 trong cao. Mot sé yéu té moi truong can cho sinh truéng va phat trién
t6t nhat 1a nhiét do giao dong tir 25-30 °C, d6 man 32-35 ppt va pH 8,1-8,5 (Ellis, 1997).
Céc yéu td moi trudng bé nudi vd trong bao cao nay déu nam trong khoang bién thién
trén nén phu hop cho sinh truéng va phét trién. Vi thi nghiém nudi vo trong cac dicu
kién cuong do anh sang khac nhau va bd tri ngoai troi véi muc do che ludi lan khac
nhau vao ban ngay va ban dém dung anh sang dén nén dan dén nhiét d6 ciing bién dong

theo hudng ting giam cua 4anh sang. Mic du ban dém c6 dung dén chiéu sang nhung
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nén nhiét ban dém thap nén nhiét d6 c6 thap hon ban ngay. Vi nghiém thirc cudng do
anh sang 2.000 lux, nhiét d6 giao dong & ngudng thap 27,5-29,5 °C. O nghiém thirc
cuong d6 anh sang 4.000 lux, nhiét d¢ giao dong 16n hon, 28,0-30,5. Nhiét do cao nhat
va bién ddi 16n nhit 1a ¢ nghiém thic voi cudng d6 anh sang 6.000 lux (28,5-32,5 °C).
3.2.1.2 Két qua anh hwéng ciia cwong dd anh sang (2.000, 4.000, 6.000 lux) dén ty
1¢ séng, dd béo va ty 1& thanh thuc sinh duc cia trai trong nudi v (TN1)

Bang 3.7. Ty 1é séng, d§ béo va ty Ié thanh thuc sinh duc trai nudi v & cac

nghiém thirc cwong d9 anh sang khac nhau

Cwong do anh sang (lux)

Chi tiéu danh gia

2.000 4.000 6.000
Ty 18 séng (%) 63,50° + 0,58 62,75% + 0,96 59,250+ 1,27
Do béo (%) 19,252 + 0,50 16,75° + 1,50 15,25 + 0,50
Ty I¢ thanh thuc (%)  52,75% 0,50 48,50° + 1,30 44,25 + 0,50

S6 liéu trinh bay: trung binh + sai s6 chudn. S6 liéu c6 chiv cdi khdc nhau trong cing

hang thé hién sw sai khdc cé y nghia thong ké (P<0,05).

Bang 3.7 cho thay rang cuong do 4nh sang c6 anh hudng dén cac chi tiéu ty 1¢
séng, dd béo va ty 1¢ thanh thuc trong nudi vo thanh thuc sinh duc trai tai twong vay. Do
béo trai nudi v cao nhét 13 ¢ nghiém thirc cwong d6 anh sang 2.000 lux (19,25 + 0,50%)
va khac nhau c6 ¥ nghia thong ké so voi 2 nghiém thic con lai. Gia tri d6 béo & nghiém
thirc 4.000 lux (16,75 £ 1,50%) cao hon gia tri d0 béo & nghiém thirc 6.000 lux (19,25
+0,50%) va su sai khic nay khong c6 y nghia théng ké (P>0,05). Tuy nhién dién bién
cac gia tri ty I¢ thanh thuyc sinh duc trong cac cuong do anh sdng co6 khac. Ty 1€ thanh
thuc sinh duc & nghiém thire 2.000 lux 13 cao nhét (52,75 + 0,50%), nhung khong sai
khac c6 y nghia thdng ké so véi ty 1& thanh thuc & nghiém thirc 4.000 lux (48.50 + 1,30).
Ty 18 thanh thyc thip nhat 13 ¢ nghiém thirc 6.000 lux (44,25 + 0,50) va sai khac cd y

nghia thong ké so v&i 2 nghiém thire con lai (P<0,05).
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2000 4000 6000
Nghiém thirc anh sang (lux)

Hinh 3.8 Ty 1é song trai nudi v ¢ 3 cwong d anh sang khac nhau

Ty 1é séng ctia trai nudi & nghiém thirc 2.000 lux 1a cao nhat (63,50 + 0,58%) va
su khac nhau khéng c¢6 ¥ nghia thong ké so v6i nghiém thirc 4.000 lux (62,75 + 0,96)
(P>0,05). Ty 1¢ sdng thap nhat & nghiém thirc 6.000 lux, chi dat 59,25 + 0,50 va khéc nhau
c¢6 ¥ nghia théng ké so v6i hai nghiém thirc c6 cudng do anh sang nho hon (P<0,05).

Trai tai twong ndi chung va trai tai twong vay noi riéng phan bé ty nhién tai nhitng
viing ran san hd can, noi c6 anh sang mat troi chiéu téi. Vi ching 1a nhitg dong vat than
mém hai manh vé nén c6 kha ning ding mang dé loc thirc an nuéi co thé. Ngoai ra, trai
tai tuong con thu nhan dinh dudng tir cac vi tao cong sinh (Symbiodinium sp.) song trén
m6 mang 40 cua co thé trai (Fitt, 1988). Tao cong sinh trén mang 4o cia trai thuc hién
chirc ning quang hop, tao ra dudng chat can thiét nhu dudng, axit amin, axit béo, sau do,
mot phan dinh dudng nay s& dugc phong truc tiép vao mach méu cua trai tai tuong va
phan con lai duge thoat ra qua mang té bao cia tao dé trai hap thu (Klumpp et al, 1992).

Trong qué trinh nudi vo trai thanh thuc sinh duc, ngoai viéc bd sung ngudn vi tao
(tao duoc nudi cdy) va mun bi hitu co (thong qua bom nude ty nhién khong loc) 1am
thirc an thi nguoi nudi cling phai bon thém mdi truong dinh dudng nhu Pam, Lan
(Heslinga et al., 1990; Belda et al., 1993; Fitt et al., 1993; Knop, 1996) va bd tri chiéu
sang thich hop dé tao cong sinh quang hop bd sung dudng chét cho trai sinh truéng va
hinh thanh céc san pham sinh duc (Ellis, 1998). Cuong d6 4nh sang phu hop thi trai phat
trién tot va ty 1¢ thanh thyc cao, san phém sinh duc dat chat luong. Nguoc lai néu anh
sang khong phu hop thi trai khong nhitng khong thanh thuc ma con biéu hién phai mang
40, tham chi chét. Cudong do anh sang yéu dan dén khong di dudng chat do tao quang
hop kém. Néu anh sang qua manh din dén nhiét do tang, rong phat trién nhiéu, tiéu hao
6 Xy, dan dén ham lugng 6 xy hoa tan trong nudc giam. Rong phat trién nhiéu con lay
di mot luong dinh dudng trong nude, anh hudng tiéu cuc dén qua trinh quang hop cua
vi tdo cong sinh (Braley, 1992).
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3.2.2 Kich thich sinh san

3.2.2.1 Anh hwéng cac phwong phap kich thich khac nhau dén thoi gian hiéu tng

kich thich, ty 1€ dé, ty 1€ thu tinh, ty 1€ né va sirc sinh sdn hiru hi¢u (TN2)

Béang 3.8 Hi€¢u qua sinh sin cia trai tai twgng vay sir dung cac phwong phap kich

thich sinh san khac nhau

Chi tiéu danh gia
Nghiém thirc Stre sinh san
, " Thoi gian hi¢u Ty 1€ thu tinh .
thi nghiém Ty 1€ dé (%) Ty 1€ n6 (%) | hiru hi¢u (au
irng (phut) (%0) .
trung D x 10%)
Phoi kho+ tao
136,75* + 8,84 |47,50°+ 7,19| 64,00%+ 0,87 |60,50* + 1,29 | 4.920*+ 53,54
dong chay
Phoi kho + tao
dong chay+ |112,50°+ 2,08 |53,00°+ 3,56 | 58,25°+ 1,71 |56,75%+ 2,22 | 4,582+ 69,94
giam d0 man
Soc nhiét 86,75+ 1,29 59,752 +0,82| 51,50°+ 3,11 |51,25° + 3,59 | 4.190¢ + 86,79
NHsOH 83,50° + 1,29 |67,00 +0,81| 42,00 + 3,37 |43,50° +4,20|3.722 %+ 90,12

S6 liéu trinh bay: trung binh + sai s6 chudn. S6 liéu cé chir cdi khdc nhau trong ciing
cot thé hién si sai khdc ¢6 ¥ nghia théng ké (P<0,05).

Bang 3.8 cho thiy c4 4 phuong phap kich thich khac nhau déu c6 tac dung ddi
V01 trai tai tugng vay sinh san, nhung cac chi ti€u sau khi kich thich lai khac nhau. Thoi
gian hiéu ng cua hai nghiém thirc ngdm trai trong dung dich NH4sOH va sbc nhiét
(trong g 83,50 + 1,29 va 86,75 + 1,29 phut) nhanh hon rat nhiéu so vé6i hai nghiém
thirc con lai, sy sai khac ndy ¢ ¥ nghia thong ké (P<0,05). Trong d6, nghiém thirc ngam
trong dung dich NH4OH thi hiéu trng kich thich xay ra nhanh hon, tuy nhién khéng khac
nhau c6 y nghia théng ké so v&i nghiém thic sé¢ nhiét. Thoi gian hiéu tng cla trai trong
nghiém thirc phoi kho tao dong chay la cham nhat, dat téi 136,75 + 8,84 phut. Kha nang
tham gia sinh san chiu tac dong rat 16n ctia cac tic nhan kich thich. Mot diéu d& nhan ra
1a thoi gian kich thich cang ngan thi ty 1¢ trai dé cang nhiéu. Ty 18 dé ctia nghiém thirc
ngam trai trong dung dich NH4OH 14 cao nhét (67,00 + 0,81%) va khong sai khac cd y
nghia théng ké so v6i nghiém thirc sdc nhiét (59,75 + 0,82%) (P>0,05). Ty 1& dé thap
nhat & nghiém thirc phoi kho két hop tao dong chay (47,50 = 7,19%) va sai khac ¢ y
nghia théng ké so voi 3 nghiém thic con lai. Nguoc lai, Ty 1€ thu tinh va ty 1€ né ¢ 2
nghiém thirc phoi khé tao dong chay va phoi khé tao dong chay két hop véi ha d6 min
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1a cao nhat (1an lugt 1a 64,00 £ 0,87 % va 60,50 £ 1,29% ) va sai khac c6 y nghia thong
ké so v&i cac nghiém thire con lai (P<0,05). Ty 1é thu tinh va ty 1é nd thap nhit 13 &
nghiém thirc ngam trai trong dung dich NH4sOH (lan luot 13 42,00 + 3,37% va 43,50 +
4,20%). Dudi tac dung cua cac phuong phép kich thich khac nhau thi strc sinh san hiru
hiéu (sb lugng au trung chit D hinh thanh ctia mot cé thé cai) ciing khac nhau. Stc sinh
san hitu hiéu cao nhat & nghiém thtrc phoi kho tao dong chay (4920 x 103 + 53,54 4u
trung chit D) va thap nhat & nghiém thire thirc ngam trai trong dung dich NH4OH (3.722
x10%+ 90,12 4u trung chit D) va tit ca cac nghiém thirc ¢6 gia tri strc sinh san hitu hiéu
khac nhau c6 ¥ nghia thong ké (P<0,05).

Kinh thich sinh san 1a dudi tac dong cia mdt tdic nhan ngoai canh ma tac nhan nay
thong thuong khong ton tai lam cho sinh vét bi séc va dé trimg va tinh ra ngoai méi truong,
Theo Aji (2011), c6 3 phuong phap kich thich sinh san hi€u qua dugc str dung chung cho
cac loai dong vat than mém hai manh vo 1a kich thich br?mg cac tac nhan hoa hoc, sinh hoc
va vat 1y (Aji, 2011). Trong sinh sdn nhén tao trai tai tuong no6i chung, cac nha nghién ciu
san xuat gidng da dung 3 phuong phap kich thich trai dé: sé¢ nhiét, chiéc xuat dich tuyén sinh
duc tir trai bd me va tiém seretonin (Heslinga va cong tac vién, 1990; Braley, 1992; Gervis
et al., 1996; Lucas, J, 1996). Viéc lua chon phuong phap nao tuy thude vao quan diém ca
nhan ting ngudi, nhung phd bién tai cac nude nhu Uc, My, Nhat dung phuong phép tiém
seretonin, mot s6 ngudi ding hai phuong phap con lai (Braley, 1992). Trong khi do, tai mot
s6 nude Dong Nam A thi phuong phap phoi khé trai trong bong rAm va tao dong chay duoc
ding phé bién dé kich thich trai sinh san. Ngoai ra, Ellis (1998) cho rang khi kich thich sinh
san trai tai tugng, dong chdy dong vai tro quan trong. cac phuong phap kich thich khac nhau
déu két hop v6i dong chay. Phuong phap kich thich soc nhiét thi thoi gian 1au nhung an
toan cho trai bd me va au tring khi né ra. Phuong phap chiét xuat tinh tring cho vao bé kich
thich ciing dugc str dung. Khi kich thich trai tai twong sinh san bang phuong phap sdc nhiét thi
diéu quan trong nhat 1 nhiét d6 khong vuot qua 35 °C. Nhiét do qua cao khong nhing 1am tio
cong sinh trén mang 4o chét, cho trai yéu dan va din dén tir vong ma con anh hudng dén chat
lwong trimg va Au tring sau ndy (Braley, 1992; Ellis, 1998).

Qua quan sat thyc té, trai tai twong vay bd me phan tng nhanh véi tic dung cua
dich NH;OH, biéu hién qua hoat dong m¢& vé va voi huat thoat nude 1€n cao va trai dong
mo vo manh, lién tuc, tao ap luc déy dong nudce 1én cao gﬁn méy mét va sau do hién
tuong phun tring va tinh dién ra. Khi c6 ca thé sinh san, hiéu tmg day chuyén s& 1a tac

nhan kich thich sinh san ddng loat cua nhitng ca thé con lai (Heslinga va ctv., 1990). O

71



céc nghiém thice con lai ciing ¢ hién twong twong ty nhung thoi gian dai hon. Két qua
nay phu hop véi két qua cua Vil Trong Pai (2023) khi nghién ciru kich thich sinh san
nghéu lua. Tuy nhién, thoi gian hiéu Gng cua két qua nghién ctru nay dai hon (83,50 +
1,29 phtt so vé1 79,0 + 7,14 phat). Tuong tu khi bi tdc nhan kich thich manh thi trai dé
nhiéu hon, thé hién qua ty 1é dé cao nhat & nghiém thirc ngdm trong dung dich NH,OH.

Duéi tac dung cua hoa chat NH4OH va chénh 1éch nhiét do qué l16n & nghiém
thirc nang ha nhiét do (khoang giao dong 10°C) anh hudng tiéu cuc dén kha ning thu
tinh, ty 1€ no va strc sinh san hiru hiéu. Nhiét d6 cao va chénh 1éch 16n lam cho tinh trang
hoat dong nhiéu, tiéu hao ning luong 16n nén theo thdi gian thi kha ning st s6t giam,
dan dén giam kha ning thy tinh véi trimg (Lucas va Southgate, 2003). Luong hoa chat
NHsOH ton dong trong nudc anh huong xau dén chét luong trimg va tinh thé hién qua
sy suy giam cua ty 1€ thu tinh, ty I¢ nd va strc sinh san hiru hi¢u. Ngoai ra, hoa chat hay
chénh 1énh nhiét cling anh hudng dén chat luong trai b6 me sau khi dé xong. Do d6, mac
du thoi gian hiéu tmg cham, ty 1& dé thap nhung nghiém thtrc phoi kho tao dong chay 1a
an toan hon ca va nén dugc khuyén céo str dung.

Phuong phap kich thich bang thay d6i nhiét do sau d6 tao dong chay ciing da
dugc str dung trén mot s6 do6i tuong hai manh vé khac va cho két qua tot. DI véi hau
(Crassostrea iredalei) phuong phap kich thich ha nhiét két hop tao dong chay cho ti 18
dé 100% trong thoi gian 2 gid sau khi kich thich (Truong Qubc Vinh, 2009). Ngé Anh
Tuén (2005) kich thich sinh san diép seo bang phuong phap nhiét do két hop tao dong
chay dat hiéu qua cao nhét véi ty 1& dé tir 46,6-55%. Khi nghién ctru mét s chi tiéu k¥
thuat sinh san nhan tao vop, hau, so huyét, Phung Bay va cong tac vién (2009, 2015,
2019) cho rang phuong phép kich thich sinh san thich hop nhat 13 sbc nhiét va tao dong
chay. Nguyén Thi Xuan Thu (1998) va Hoang Thi Bich Dao (2005) két luan rang kich
thich dong vat hai manh v sinh san thich hop nhat 1 phoi kho va tao dong chay.
3.2.2.2 Anh huéng ciia nhiét do dén ty 1¢ thu tinh va né cia trirng trai tai tweng
vay (25,27,29 °C)(TN3)

Bang 3.9 Anh huéng ciia nhiét do dén ty 1¢ thu tinh va né clia trimg trai tai twong vay

Chi tiéu d4nh gi4 Nghiém thirc nhiét d (°C)

25 27 29
Ty 1é thu tinh (%) 56,25 + 0,58 60,50° + 1,30 62,50°+ 1,30

TV 18 né (%) 74,00° £ 0,82 70,00 £ 0,82 57,00° £ 1,83
Thei gian né (gio) 24,50°+ 1,29 20,00° + 0,85 18,25° + 1,26

S6 liéu trinh bay: trung binh + sai s6 chudn. S6 liéu c6 chit cdi khdc nhau trong cing
hang thé hién sw sai khdc cé ¥ nghia thong ké (P<0,05).
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Két qua Bang 3.9 cho thay nhiét d6 anh huéng rat 16n dén ty 1¢ thy tinh, ty 1¢ nd ciing
nhu thoi gian no.

Ty 18 thu tinh dat cao nhét & nghiém thirc 29°C (62,50 + 1,30%) va khéac nhau khdng
¢ ¥ nghia thong ké so voi nghiém thirc 27°C (60,50 + 1,30%). Tuy nhién ty 1¢ thu tinh
cua hai nghiém thirc nay cao hon nghi¢m thirc 25°C (56,25 + 0,58%) va su khac nhau
nay c6 ¥ nghia thong ké (P<0,05)

Ty 16 nd cao nhét & nghiém thire 25 °C (74,00 + 0,82%) va khac nhau c6 ¥ nghia thong ké
s0 véi 2 nghiém thirc con lai (P<0,05). Ké dén 13 ty 16 nd & nghiém thirc 27°C (60,50 + 1,30%).
Ty 1& né thap nhat 13 & nghiém thirc 29 °C (dat 62,50 + 1,30%). Nguoc lai, thoi gian nd ra au
triung chit D ¢ nghiém thtrc 29 °C 1a nhanh nhét (18,25 + 1,26 phiit) va ké tiép 1a & nghiém
thirc 27 °C (20,00 + 0,85 phut) va cham nhat 13 & nghiém thirc 25 °C (24,50+ 1,29 phiit). Thoi
gian ng & hai nghiém thirc 27 °C va 29°C nhanh hon va khéc nhau c6 y nghia thong ké so véi
nghiém thuc 25 °C (P<0,05)

Nhiét d6 nude 13 yéu t6 sinh thai anh hudng 16n dén phan bd va phat trién cua
thiy sinh vat (O’Connor et al., 2007), Cac giai doan phat trién sém cua trai tai tuong
thé hién quy luat chung ctia dong vat khong xuong xong va dong vat than mém hai manh
v6 (LaBarbera, 1975; Jameson, 1976). Cac giai doan nay biéu hién sy nhay cam véi tac
dong thay doi ctia cac yéu té méi truong, trong do c6 nhiét ¢ (Beckvar, 1981; Crawford
va cdng tac vién, 1987)). Tuy nhién sy anh hudng nay tuy thudc vao loai va viung dia 1y.
Trong nghién ctru nay, nghién ctru trén ddi twong trai tai tugng vay cho thay ty 18 thu
tinh ting theo su ting cta nhiét do. Piéu nay duoc cing cd boi két qua nghién ctru trén
trai tai tugng vay tai Singapore chi ra rang ty 18 thu tinh & 29,5 °C cao hon nhiéu so véi
¢ 22,5 °C ((Neo va cong tac vién, 2013)). Nhiét d0 cao trong pham vi thich hop lam cho
tinh tring hoat dong tot hon va trong nudc it 6 nhdt hon (Greenwood va cong tac vién,
1981; Mita va cong tac vién, 1984)). Hon nira, mang bao vé hinh thanh xung quanh
tring thy tinh ngan chan sy xdm nhap cua cac tinh trung khéac (Crawford et al. 1986) c6
thé hoat dong nhu mdt bo dém chéng lai tac dong cua nhiét d6 cao (Enricuson va cong
tac vién, 2018).

Tuy nhién anh huéng thém ciia nhiét do cao trong giai doan sau thy tinh c6 thé
trc ché sy phat trién clia 4u tring Trochophora thanh 4u tring chit D (Veliger). Nhiét do
cao gdy nén viéc ting cuong toc do trao ddi chat & phdi c6 thé dan dén sy can kiét nhanh
chong nguodn ning luong du trit von da han ché va din dén sy hinh thanh cac phdi di
thuong khong thé phat trién thém. Két qua thi nghiém ching t6i cho thiy rang ty 1& no
cao nhit ¢ nghiém thirc nhiét d6 25°C (74,00 + 0,82%) va thap nhat & nghiém thirc 29
°C (57,00 + 1,83%). Nhiét d6 cao khong nhitng anh hudng dén kha ning sdng sot cua
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phoi va du tring Trochophora méa con anh huong dén ty 1é di hinh va kich thudc cua au
trung. O sO diép, nguoi ta d3 quan sat thay rang nhiét do cao hon c6 twong quan véi kich
thudc 4u trung nho hon khi bién thai, diéu nay cho thdy thém rang qué trinh phat trién
nay rat nhay cam véi nhiét d6 (Cragg, 2016). Chinh vi tim quan trong cta cac yéu to
sinh thai trong giai doan dau cua qué trinh sinh san, nén Braley (1992) dé nghi nhiét do
trong qua trinh thu tinh va 4p nd cua trai tai twong nén tir 25-30 °C.

3.2.3. Uong nudi 4u trung giai doan séng ndi

3.2.3.1. Dién bién cac yéu t6 méi trwrong nwéc wong nudi

Bang 3.10. C4c yéu té méi trwong trong bé wong nudi 4u tring noi

Chi tiéu Nhiét do (°C) Do man (ppt) pH DO (mg/l)
Giao dong 27,0-28,7 31,0-33,0 8,1-8,4 6,0-6,5
Trung binh 27,7+0,7 324+04 6,3+ 0,5

Céc yéu tb moi trudng trong qua trinh thi nghiém wong nudi au tring trai tai twong
vay duoc b tri trong nha ¢ mai che nén ¢6 sy bién dong khong 16n va phi hop.

Theo Ellis (1998), trai tai tuong néi chung phan bd tu nhién tai nhitng ving bién
nhiét d6i véi do trong cao. Mot s6 yéu td moi trudng can cho sinh trudng va phat trién tt
nhét 12 nhiét do giao dong tir 25-30 °C, 46 min 32-35 ppt va pH 8,1-8,5 (Ellis, 1997). Cac
yéu td méi trudng bé nudi v trong bao cdo nay déu nam trong khoang bién thién trén nén
phi hop cho sinh truéng va song sot.
3.2.3.2. Nghién ctru anh huéng ciia dd min dén ting truwéng va ty 1¢ sdng du trung
trai tai twong vay (24,27,30,33 ppt) (TN4)

Chiéu dai va tdc do ting truong dic trung ciia du trung trai tai tuong vy giai
doan troi ndi (thoi gian nudi 8 ngay) duoc thé hién ¢ Bang 3.11.

Bang 3.11. Chiéu dai, téc dd ting trwdng caa Au tring & cac dé min khac nhau

o Cac nghiém thirc A6 man

Chi tiu 24 ppt 27 ppt 30 ppt 33 ppt
Chiéu dai ban 140,12 + 1,45 140,12+ 145 | 140,12+1,45| 140,12+145
dau (um)
Chiéu dai cudi | 206,50°+327 | 211,00°+2,19 | 224,502+ 1,87| 221,832+ 147
cung (Um)
DGR 9,50° + 0,47 10,14°+0,31 | 12,07°+0,26 | 11,692+0,21
(Lm/ngay)
SGR (%/ngay) 5,60+ 0,23 5,90°+0,15 6,722+ 0,12 6,612+ 0,09

S6 liéu dwoe trinh bay dudi dang gia tri trung binh + sai s6 chudn (SE). CAc chir CAi
khac nhau trong cing mét hang thé hién sw sai khdc cé y nghia thong ké (P < 0,05).
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Két qua tir Bang 3.11 cho thay, d6 man anh huong dén su ting truong chiéu dai ciia
au trung trai tai twong vay giai doan séng ndi. Tang truéng vé chidu dai cua au tring trai
¢ hai d6 man 30 ppt va 33 ppt dat cao nhat, tiép theo 1a & do0 man 27 ppt va th?ip nhét 1a
d6 min 24 ppt (Bang 3.11; P<0,05). Sy sai khic vé ting trudng cua 4u trung trai gitta hai
d6 man 30 ppt va 33 ppt 1 khong co ¥ nghia thdng ké (P>0,05). Chiéu dai au tring tai
thoi diém két thac thi nghiém, tdc do ting trudng binh quan ngay vé chiéu dai (DGR) va
tdc do tang truong dic trung (SGR) cua 4u tring trai & nghiém thire d6 mdn 30 ppt 1an
luot 1a 224,50 = 1,87 um; 12,07 £ 0,26 um/ngay va 6,72 + 0,12 %/ngay. Trong khi do, &
nghiém thtrc 24 ppt, au tring trai chi dat kich thudc chiéu dai 206,50 + 3,27 um; DGR 14
9,50 + 0,47 um/ngay va SGR 1a 5,60 £ 0,23 %/ngay .
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Hinh 3.9. T¥ 1 séng ciia 4u trung giai doan trdi néi & cac dd min khac nhau

Két qua ¢ Hinh 3.9 cho thdy, ty 1¢ sbng cua au trung trai tai twong vay giam dan
theo thoi gian nudi va co sy khéac nhau giita cac nghiém thire thi nghiém. Ké tir ngay
nudi thir 3, sy khac nhau vé ty Ié song cia 4u tring duoc thé hién. Tir ngay nudi thi 5
tré di, ty 1& séng caa 4u tring & nghiém thire do6 man 30 ppt va nghiém thirc do min 33
ppt cao hon véi hai nghiém thirc con lai (P<0,05). Nghiém thuc 24 ppt cho két qua ty Ié
séng cua 4u tring thip nhat. Sau 7 ngay wong nudi, ty 1é séng cua 4u tring ¢ nghiém
thire 30 ppt dat 33,17 + 1,47%, trong khi d6 & nghiém thirc 24ppt, ty 16 sbng cua au tring
trai tai tugng vay chi dat 21,33 £ 1,63%.

Do mian giam 1a mot yéu td sinh thai gay cang thing sinh Iy chinh d6i voi dong
vat than mém hai manh v bién (Pourmozaffar va cong tac vién, 2020). Ty thudc vao
ving phan bd gan b hay xa bd ma kha ning thich nghi véi bién do giao dong cua do
man khéac nhau. Trai tai tugng khéng 16, mot ddi tuong phan bd xa bd nén dd man doéng
vai trd quan trong trong qua trinh séng ctia au tring (Militz va Southgate, 2021). D6 min
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giam 1am suy giam kha ning song sot ciia au tring trai khong 16 dang phat trién, véi do
min <26%o c6 thé gay chét chét hang loat (Sayco va cong tac vién, 2019).

Thi nghiém vé d6 min trong wong nudi du trung trai tai twong nghé cho ring
gidi han dudi ctia kha ning chiu min dbi v6i au trung giai doan séng ndi 1a tir 15 ppt
dén 20 ppt. Trong khoang giao dong tir 25 ppt dén 30 ppt, 4u trung loai nay c6 xu huéng
song va sinh truong tt hon khi d6 man tang (Milit va Southgate, 2021). Két qua chung
to1 cho théy réng trai tai tugng vay la mot loai chiu dung dugc do mén thép (24 ppt) tuy
nhién trai sinh truéng va phat trién tot hon & d6 min cao nhu nude bién ty nhién (30 ppt
- 33 ppt) so v6i & cac nghiém thirc d6 min thap.
3.2.3.3. Anh huéng ciia s két hop cac loai thikc in khac nhau dén ting truéng, ty
1¢ song va ty 1¢ xudng day cilia Au trung trai tai twong vay (TN5)

Tang trudng vé chiéu dai va ty 1& séng cta Au tring trai tai twong vay nudi & cac
nghiém thirc thie an khac nhau duoc thé hién ¢ Bang 3.12.
Bang 3.12. Tang truéng va ty 1é sdng ciia Au trung trai tai twong vay & cac
nghiém thirc thirc an

Nghiém thirc thirc an

Chi tiéu danh gia

F1 F2 F3
Chiéu dai (um) 206,5° + 2,6 21752 +3,1 183,0°+ 1,3
SGR (%/ngay) 6,320 + 1,76 7,182+ 0,34 4,31°+0,31
Ty 1é sdng (%) 28,68+ 2.2 31,58+ 1,6 17,20+ 1,4

F1: hon hop 2 lodi tao Chaetoceros muelleri va Isochrysis gabana (ty 161:1 vé thé tich),
F2: hén hep 3 loai vi tdo 1. galbana, C. muelleri va Nannochloropsis oculata (vdi ty 1¢
1:1:1 vé thé tich) va F3: déi chitng, khéng cho dn; Cdc chiv ci khac nhau trong ciing
hang thé hién s khdc nhau c6 ¥ nghia thong ké (P <0.05).

Két qua & Bang 3.12 cho thay vi tao anh hudng dén sy ting truong va ty 16 séng
clia 4u trung trai tai twong giai doan séng ndi. Au trung nudi két hop 3 loai vi tao
Nannochloropsis oculata, Isochrysis galbana va Chaetoceros muelleri (F2) ¢6 chiéu dai
v6 trung binh cao nhat 14 217,5 + 3,1 um, tc d6 ting trudng dic trung (SGR) cao nhat
17,18 + 0,34 %/ngay va khac biét c6 y nghia thong ké so véi 2 nghiém thirc con lai (P
<0,05). Tiép theo, chiéu dai vé trung binh va tdc do ting trudng dic trung ctia du tring
& nghiém thire F1 1an luot 13 206,5 + 2,56 um va 6,32 £+ 1,76%/ngay. Cudi cung, 4u
tring c6 chiéu dai nho nhét, tdc do ting trudng dic trung thap nhit & nghiém thic F3
(khong bd sung vi tao).
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Hinh 3.10. Sinh trwéng chiéu dai 4u tring & cac nghiém thic thire dn khéac nhau
F1: Chaetoceros muellerii va Isochrysis galbana (1:1), F2: Nannochloropsis
oculata, 1. galbana va C. muelleri (1:1:1) va F3: doi chitng, khéng cho an; Nhitng chi
cai khac nhau trong cuing hang thé hién sw khdc nhau cé y nghia théng ké (P <0.05).
Két thic thi nghiém, ty 1¢ séng ctia au triung khi cho thirc 4n 13 hdn hop 3 loai tao
Nannochloropsis oculata, Isochrysis galbana va Chaetoceros muelleri (F2) (31,5 + 1,6%)
cao hon ¢ nghiém thirc Isochrysis galbana va Chaetoceros muelleri (F1) (28,6 + 2,15%).

Ty 18 séng clia 4u tring thap nhat & F3 (khong bo sung vi tao), chi 17,2 + 1,4%.
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Hinh 3.11. Ty I séng ciia 4u tring trai tai twong vay & cac nghiém thirc thire dn
khac nhau
Vi tao dong vai trd quan trong nhu 1 ngudn thirc an c6 gia tri cho au tring cta
cac dbi trong thury san. Gia tri dinh dudng cua vi tao c6 lién quan dén thanh phan sinh
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hoa ciia chung, dic biét 1a thanh phan lipid va axit béo (Sukenik va Wahnon, 1991);
Dunstan va cong tac vién, 1992, Dunstan va cdng tac vién, 1993; Sukenik va cong tac
vién, 1993. (Dunstan et al., 1994) Pic biét, nguoi ta di chimg minh ring mot s axit
béo khong bao hoa da ndi d6i (PUFA) nhu eicosapentanoic acid(EPA), arachidonic acid
(ARA) va docosahexaenoic acid (DHA) duoc tong hop rat han ché boi cac co thé dong
vat bién ma chu yéu duoc tong hop boi vi tao rat can thiét cho su ting trudng va phat
trién cta Au trung ca bién (Koven et al., 1989), tom va dong vat than mém (De Pauw va
Persoone, 1988, Soudant va cong tac vién, 2000; Brown, 2022). Béi voi dong vat than
mém hai manh vo, vi tao 14 thirc n bat budc trong sudt thoi gian cta cac giai doan au
tring (Lucas va Southgate, 2003). Mdi loai tao ¢ thé thiéu it nhat 1 thanh phan dinh
dudng thiét yéu (Brown, 2002), do d6 viéc két hop céac loai tao khac nhau tao nén sy
can bang dinh dudng tot hon (Webb & Chu, 1983; Rico-Villa et al., 2006). Vi tao
Chaetoceros muelleri chira ham luwong rat cao EPA (20:5n-3) va ham lugng thip ARA
20:4n-6) va DHA (22:6n-3) (Rivero-Rodriguez et al., 2007), trong khi tao Isochrysis
galbana lai chira ham lugng cao cua DHA (22:6n-3) va EPA (20:5n-3). Nguoc lai
Nannochloropsis oculata chtra ham luong rat cao cua EPA 20:5(n—3) va mot it DHA
22:6(n—3) (Renaud va cong tac vién, 1991).

Cac vi tao duoc sir dung trudc day trong nudi trai khong 10, vi du nhu Isochrysis
galbana, C. muelleri va Tetraselmis sp. (Fitt va cong tac vién, 1984; Estacion va cong
tac vién, 1986) di nang cao kha ning séng sot cta au trung ¢ trai khong 16 dugc thir
nghiém so véi 4u tring khong duoc cho an (Ellis, 1998).

Hinh thtrc dinh dudng cia trai tai twong 1 cong sinh v6i mot s6 tdo quang hop
song trén 16p mang 4o cia trai va hinh thirc loc trong méi trudng nude (Klumpp va
Griffiths, 1994). Dinh dudng bang cach loc chil yéu xay ra trong giai doan 4u tring ndi.
Trong s6 d6, tao 1a thirc dn quan trong cho trai tai tugng qua qua trinh loc (Klumpp et
al., 1992). Tuy nhién, viéc cung cip tao trong giai doan 4u tring van con gy tranh cii
v6i nhitng y kién khac nhau.

Mot sb nghién ciru cho thdy 4u tring trai tai trong dwoc nudi bang cac loai tao
khéc nhau va 4u tring khong dugc cho n c6 thé phat trién thanh con giéng (Ambariyanto,
2004; Heslinga et al., 1984). Ciing theo Ambariyanto (2004), khong c6 su khac biét dang
ké vé ty 1¢ sdng cuia 4u triung khi cho dn cac loai tao khac nhau nhung au tring duoc nudi

bang Chaetoceros sp. c¢6 ty 1& séng cao hon so v6i an cac loai tao khac (Nannochloropsis
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sp. va Tetraselmis sp.). Tuy nhién, theo Ellis (1998), au tring dugc cho an bang hdn hop
cac loai tao tuoi Isochrysis galbana va Chaetoceros muelleri ; thirc an téng hop Fripack
Booster va tao Tetraselmis kho s& cai thién kha ning séng sot. Mic du vy, nhiéu nha nudi
van khéng cho 4u tring in, didu ndy 1am giam dang ké ty 16 séng sot (Ellis, 1997). Gwyther
va Munro (1981) cho rang au tring trai tai twong khong thé trai qua qué trinh bién thai
xudng day néu khong c6 thire an (Gwyther va Munro, 1981)

Két qua nghién ciru ciia Ngd Anh Tuédn (2005) cho d6i twong diép seo va Phung
Bay va cong tac vién (2019) cho d6i tuong diép quat, so huyét cho riang khi két hop
nhiéu loai tao khac nhau sinh truéng va ty ¢ sdng 1a tét nhat.

Két qua thi nghiém cho thay rang & nghiém thirc 1 va nghiém thirc 2 ¢6 st dung
tao Isochrysis galbana trong khau phan an déu cho ting trudong va ty 1¢ séng cao hon
nghiém thirc 3. Theo Lucas va Southgate (2003) thi viéc sir dung nhiéu loai tao lam thirc
an cho 4u tring dong vat than mém hai manh vé dam bao su can bang dinh dudng va 1a
nhu cau thiét yéu cho sinh trudng du tring. Ngoai ra, tao |. galbana c6 chira ham luong
cao cila 22 a xit béo khong no mach dai:6n-3 rat can thiét cho su phat trién giai doan
dau ciia dong vat thay san (Lucas va Southgate, 2003).
3.2.3.4 Anh huéng ciia mit dd tao cong sinh dén ting trudng, ty 1& sdng va ty 18
xudng ddy 4u trung trai tai twong vay (TN6)

- Anh hwong ciia mét dé tio cong sinh dén sinh truong du tring trai tai twong vy

Kich thudc chiéu dai va ting truong dic trung clia du tring trai tai tugng vay voi
cac nghi¢m thirc mat do tdo cong sinh khac nhau duogc thé hién & Bang 3.13.

Bang 3.13. Kich thwéc chiéu dai va ting trwéng dic trung ciia Au trung trai tai

twong vay & cac mat d¢ tao cong sinh khac nhau (um)

Ngay thi

. NT1 NT2 NT3 NT4
nghiém

1 166,70+ 0,60 166,70 +0,60 166,70+ 0,60 166,70 £ 0,60

3 178,30 +0,49* 180,80+0,7° 187,50+ 0,88% 186,50 + 1,31°

5 196,30 +1,56° 198,00+ 1,61° 213,67 + 1,22 212,50 + 1,522

TDTT SGR
. 4,09 + 1,95° 4,30 £ 0,24° 6,20 £ 0,212 6,07 £ 0,16%

(%/ngay)

Ghi chl: NT1-4 twong tmg voi nghiém thirc mdt dé tao cong sinh la 1.000, 3.000, 5.000 va
7.000 th/mL. S6 liéu trinh bay la gid tri trung binh + sai sé chudn (SE). Trong cing mét hang,

cdc chit cdi viét kém bén trén khdc nhau thi khéc biét cé ¥ nghia thong ké (P<0,05).
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Két qua phan tich thong ké cho thdy mat do tao cong sinh anh hudng dén su ting
trudng cua 4u trung trai tai twong vay (Bang 3.13; P<0,05). Nghiém thic NT3 va
NT4 cho két qua tang trudng vé chiéu dai & trai tai tuong vay cao hon so véi nghiém
thac NT1 va NT2. O nghiém thirc mat do tdo cong sinh 5.000 tb/ mL 4u trung trai tai
tugng vay dat chiéu dai (213,67 + 1,2 um) va SGR (6,2 + 0,21%/ngay) khéng sai khac
S0 vGi nghiém thirc mat do tao cong sinh 7.000 tb/mL(twong tGng la 212,50 + 1,52
Um va 6,07 + 0,16%/ngay). Tang trudng vé chiéu dai va SGR cia 4u tring trai O
nghiém thirc mat d tao cong sinh 1.000 tb/mL (196,30 £ 1,56 um va 4,09 +
1,95%/ngay) khong sai khac cé y nghia thong ké so véi nghiém thitc mat do tao cong
sinh 3.000 tb/mL (198,00« 1,61 um va 4,30 + 0,24%/ngay).

- Anh hwéng ciia mét d tio cong sinh dén 1y 1¢ song du triing trai tai tuong viy

Ty I¢ song cua au trung trai tai twong vay khi nudi st dung cdc mat do tdo cong

sinh khac nhau dugc thé hién & Hinh 3.12.
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Hinh 3.12. Ty 1é song ciia 4u trung trai tai twong vay & cac mat do tdo cong sinh
khac nhau

Tyl¢ séng clia Au trung trai tai tuong cao nhat & nghi¢m thic 3, mat do tdo cong sinh
5.000 th/mL va c6 su khac biét c6 ¥ nghia thong ké so voi cac nghiém thire khac (P<0,05).
Au tring & 3 nghiém thirc con lai khong c6 su khac biét c6 ¥ nghia théng ké (P>0,05).

- Anh hwéng ciia mdt dj tio cong sinh dén ty 1é xuéng ddy ciia du tring trai
tai twong vday

Ty 1é xudng day cila Au tring trai tai tugng vay & cac nghiém thirc mat do tao

cong sinh khac nhau dugc thé hién ¢ Hinh 3.13.
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Hinh 3.13. Ty Ié xuéng day 4u trung trai tai twong vay & cac nghiém thiec mat do
tao cong sinh khac nhau

Hinh 3.13 thé hién ty Ié xuéng day ctia au tring trai tai twong vay ¢ cac nghiém
thirc mat d6 tao cong sinh khéac nhau. Ty 1& xubng day cao nhat & nghiém thic 3 (5.000
té bao/mL): 46,5% va khac nhau c6 y nghia thong ké so vai 3 nghiém thac con lai
(P<0,05). Ty Ié xubng day cao tiép theo 1a & nghiém thuc 4 (7.000 té bao/mL) va khac
nhau c6 y nghia théng ké so véi 3 nghiém thirc con lai (P<0,05). Ty & xudng day thap
nhat & nghiém thirc 1 (1.000 té bao/mL) (40,83%) va khac nhau khong c6 ¥ nghia so voi
nghiém thtc 2, 3.000 té bao/mL.

Theo Morishima va cong tac vién (2019), 4u tring can thu nhan nguon tao cong
sinh tir bén ngoai va ngudn tao cong sinh dugc lay tir phan trai trugng thanh. Vi vay,
trong diéu kién san xuat gibng nhan tao, viéc bo sung tio cong sinh vao giai doan au
tring 1a can thiét dé thiét 1ap méi quan hé cong sinh gita trai va tao. Theo Ambariyanto
(2004), 4u trung trai tai twong vay dugc gy tao cong sinh tir trude khi bién thai xubng
day co sinh truong va ty 18 séng cao hon 4u trung duge bd sung tao cong sinh sau khi
bién thai. Nhung nghién ctru vé mat do tao cong sinh gy cho au tring trong diéu kién
san xuét giéng nhan tao van chua dugc nghién ciru.

Nghiém thirc 3 cho két qua tot hon cic nghiém thirc con lai c6 thé do mot vai
nguyén nhan. Néu mat do tao cong sinh thap qua khong du dé hinh thanh mdi quan hé
cong sinh. Thuc té trong nghi¢m thure 1 va 2, su cong sinh xuét hién chAm hon nghi¢m
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thirc 3 va sb lugng té bao tio cong sinh trén mang 4o 4u trung trai it. Nguoc lai nghiém
thire 4, noi c6 mét do tao cong sinh cao nhit (7.000 té bao/mL) thi lam cho méi truong
6 nhiém dan t6i 4u trung sinh trudng va phat trién kém. Két qua nghién ciru nay phu
hop v6i nhan xét cta Ellis (1998) khi cho rang mat do tao cong sinh phu hop trong wong
nudi au tring trai tai twong 1 5.000 té bao tao cong sinh/mL.

3.2.3.5. Anh huwéng mit do wong 1én toc dd ting trudng, ty 1é song Au trung trai tai
tuwong vay (TN7)

Bang 3.14. Ting truéng va ty 18 song ciia Au trung trai tai twong vay nudi & cac

mat do khac nhau

Nghiém thic mat do

Chi tiéu d4nh gia
D3 D5 D7 D9

Chidu daivé (um) 22822+243 221,8+2,01 189,83°+238 186,7°+ 3,94
SGR (%/ngay) 799°+015 751°+0,16 4,91°+0,39  4,62°+0,36
Ty 1¢ séng (%) 42,3+ 1,15  39,7°+0,81 293°+07,9 21,67°+1,19

D3, D5, D7, D9: lan lwot la mat do nuoi 3, 5, 7, 9 au trung/mL. So lieu dwoc trinh bay
dudi dang trung binh + sai sé chudn; cdc chit cdi trong cing hang khdc nhau thé hién
sw sai khac cé y nghia théng ké (P <0.05)

Bang 3.14 cho thay qua kiém ching ANOVA c6 su khac biét dang ké vé chiéu
dai trung binh, téc do ting truong dic trung (SGR) va ty 18 séng cia 4u trung giita cac
mat do nuoi (P<0,05).

Mat do nudi anh hudng dén sinh truéng chidu dai ciia au tring tai twong, trong
d6 mat do cang thap thi sinh truéng ctia 4u tring cang cao. Tdc do ting trudng ludn cao
o matdo 3; 5 au trung/mL va thép dmatdd 7; 9 du trung/mL. Két thuc thi nghiém, chiéu
dai va tdc d¢ sinh truong dic trung & mat do 3 du tring mL/1 (twong tng 14 228,2 + 2.4
pm; 7,99 + 0,15 %/ngay) va & mat do 5 u trung mL/1 (221,8 = 2,0 pm; 7,51 +
0,20%/ngay ) khac nhau khong c6 ¥ nghia thong ké (P>0,05). Tuy nhién, chling khéc
biét dang ké so voi mat do ctia 7 au tring mL-1 (189,8 + 2,9 um; 4,91 + 0,39%/ngay)
va 9 4u trung/mL (186,7 + 4,8 um; 4,6 + 0,4%/ngay). Hon nita, khong c6 sy khac biét

dang ké gitra mat d6 nudi cta 7 du trang/mL va 9 4u trung/ mL.
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Hinh 3.14. Ting truéng chiéu dai au trang & cac mat dé nudi khac nhau
Chir cdi khac nhau trong cting ngay thé hién su khdc nhau cé y nghia (P <0.05)

Khong c6 sy khac biét dang ké vé ty 18 song gitta cac nghiém thuc thi nghiém
dugc quan sat thiy vao ngay thtr ba cua thi nghiém. Tuy nhién, ty 1é séng cta 4u tring
tir ngay thi nghiém tht 5 gilta cac nghiém thirc ¢6 sy khac biét co y nghia théng ké
(P<0,05). Két thiic thi nghiém, 4u tring ¢ hai nghiém thirc D3 va D5 ¢6 ty 16 séng khac
nhau nhung khong c6 y nghia théng ké. Ty 1¢ sdng ciia au tring trai tai tugng vay ¢ mat
d6 thip hon (3 va 5 au trung/mL) 1an luot 14 42,3 + 1,2 % va 39,70 + 0,81%, khac biét
dang ké so voi mat do nudi cao hon (7 va 9 du tring/mL).

Trong bé uong, Au trung cd thé duoc nudi véi mat do 3-5 au trung/ mL dé nang
cao toc do tang truong va ty 16 sdng ciing nhu quan 1y san xuat gidng. Tuy nhién, dé cai
thién nang suit cla trai giéng dé san xuat gidng 16n, mat do tha 5 au trung /mL dugc

khuyén nghj.
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Hinh 3.15. Ty I séng cha au trang é cac mat dg nudi khac nhau

Céc chir cai khac nhau trong cling ngay nudi thé hién sw khdc nhau c¢é y nghia thong
ké (P <0.05; phép thi Duncan )

Theo nhiéu nghién ctru trudc day cho thdy mat d6 nudi anh hudng dén sy sinh trudng
va ty 16 séng cta du tring dong vat than mém hai manh vo nhu Meretrix meretrix (Liu va
ctv., 2006), Ruditapes philippinarum (Yan va ctv., 2006), Mulinia edulis (Oliva va ctv.,
2014) va Tridacna squamosa (Latama G. et al., 2000). Nén mat d6 nudi phai dugc quan ly
mdt cach phi hop. Do mat d cao dan dén khong dii khong gian nén 4u tring rat kho tiéu
thy thirc an do thudng xuyén tiép xtc giita chiing, 4u tring dong hai vo va ngimg in do sdc
co hoc (Lima et al., 2018; Loosanoff va Davis , 1963). Yan et al., 2006 cho théiy rﬁng mat
d6 cao thuong gy bat loi do lugng chat thai trao doi chat duoc tao ra, do d6 anh hudong dén
sy phat trién cua 4u tring (Yan et al., 2006). Nhung néu mét do nudi qué thap thi khong
gian bé va nudc quy gia sé bi lang phi. Squella et al. (2018) di thir nghiém cac mat do khac
nhau & 4u tring Anomalocardia brasiliana trong giai doan Veliger va cho thiy riang viéc
tang mat do wvong cua 10 au trang/ mL 1én 50 4u tring/ mL/dan dén giam ty 1é séng va ting

truong cua sinh vat (Squella et al., 2018 ). Yan et al. (2006) va Oliva et al. (2014) nghién
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ctru cac loai Ruditapes philippinarum va Mulinia edulis ciing két luan rang mat do thir
nghiém cang cao thi sy phat trién va ty 16 sdng cia au tring cang cham, két qua tét nhat &
mat do thap nhat (Oliva et al., 2014; Yan et al, 2006). Lima va cong tac vién, (2018) nhin
thiy chiu dai, chiéu cao, tbc do ting trudng dic biét, ty 16 sdng ctia du tring ngao cat & mat
d6 2 4u tring va 6 au trang/mL khac biét c6 ¥ nghia (P<0,05) so v6i mat do 10 au tring/mL
(Lima va cong tac vién, 2018). Cac tac gia nay két ludn ring mat d6 phu hop cho su phat
trién va sdng sot ctia au trung Veliger 13 6 con/ mL. Theo Utting et al. (1991), 4u tring ngao
va hau Thai Binh Duong chit D c6 thé phat trién ¢ mat d6 1én téi 15-20 4u tring/mL nhung
phat trién t6t nhat & mat do dudi 10 au tring/mL.

3.2.4 Uong nudi 4u trung giai doan song day va con giong

3.2.4.1 Bién ddng cac yéu t6 mdi trudng nwéc wong nudi

Bang 3.15. Cac yéu t6 méi trudng trong qua trinh nudi thi nghiém

Thot gian Nhiét do (°C) Do man (ppt) pH DO (mg/l)
Buoi sang (8:00) 27,50-28,00 30,00-33,00 8,00-8,10 5,00-6,00
Trung binh 27,68+0,28 32,18+0,45 5,29+0,65
Buoi chiéu (14:00) 28,00-30,00 30,00-33,00  8,20-8,40 6,00-6,50
Trung binh 28,86+0,35 31,18+0,45 6,42+0,18

S6 liéu dwoc trinh bay dwdi dang Trung binh + sai s6 chudn

Qua Bang 3.15 chiing ta thay rang cc thong s6 méi truong nhu nhiét do, pH va
ham lugng 6 xy hoa tan trong nude (DO) do duogc trong budi chidu 16n hon budi sang.
Tuy nhién, riéng yéu té d6 man thi khong thay doi giita hai lan do trong ngay nhung c6
su thay doi it gitra cac ngay thi nghiém. Isamu (2008) d3 két luan ring tit ca cac loai trai
tai twong noi chung va loai trai tai tugng vay noéi riéng déu thich nghi véi bién d6 nhiét do
trong khoang 23-31°C va d mén 31 — 35ppt. Do mén tdi thiéu ma trai tai tuong cé thé
sinh séng chua duoc biét dén nhung ching duoc ghi nhin c6 thé thich nghi khi d6 man
trong moi truong giam di tdi 20%o (Isamu, 2008). Vi vay, trong thi nghiém ctia chdng toi,
d6 min dao dong tir 31-33ppt van dam bao cho 4u tring giai doan sdng day sinh trudng va
phat trién t6t. Thém vao do, Ellis (1998) khuyén c4o trai tai twong nén c6 khoang méi trudng
v6i nhiét do tir 25-30°C, d6 man tir 32-35ppt, pH tir 8,1-8,5. Braley (1992) dua ra ham lugng
oxy cho phép >5 mg/l. Bbi chiéu két qua do dac cac yéu to moi trudng trong nghién ciru
ching t6i vé6i cac tac gia khac, rd rang mic du cac yéu td do co thay doi chut it nhung déu

nam trong khoang cho phép ddi véi sy phat trién cta Au trung trai tai twong vay. Ngoai
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ra, cac yéu tb moi truong trong sudt thoi gian thi nghiém khong thay doi nhiéu trong ngay
va giita cac ngay nén rat phu hop cho 4u tring trai tai trong vay sinh trudng va phat trién.
Vay, cac yéu t6 moi truong nhiét dg, do man, pH déu nam trong gidi han thich hgp cho
sinh trudng va phat trién cta 4u tring nén khong anh huong dén két qua thi nghiém.

3.2.4.2 Anh huéng ciia chit day dén ting truéng, ty 1¢ sdng va ty 1 xudng day caa

au trung trai tai twong vay (TNS)

Bang 3.16. Chiéu cao trung binh ciia 4u trung trai tai tweng vay & cac nghiém

thirc chat day khac nhau

. Chiéu cao trung binh (um)

Ng?)_/ Pay luéi 200 pm Day san ho Day cat Pay bé

nuel chét composite
1 233,33+0,462 233,33+0,462 233,33+0,462 233,33+0,462
6 351,06 £0,74°¢ 391,73+0,702 345,57+0,10¢ | 361,57+0,41°
11 487,33+0,31° 540,75+0,592 475,150,174 502,73+0,35°
16 588,55+0,22° 701,48+0,172 571,29+0,27¢ 635,13+0,70P
21 657,22+2,27¢ 850,89+0,792 634,33+0,37¢ 751,33+0,18°
26 722,22+0,54° 1012,8+0,542 685,89+0,83¢ 890,64+0,27°

Ghi chu: cdc chir cdi a, b, ¢, d khdc nhau trong cung 1 hang chi sy khac nhau co y nghia

vé mdt thong ké (P < 0,05)

Bang 3.17. Téc dd sinh trwéng tuyét doi binh quan ngay (DGR) theo chiéu cao

ciia au trung & cac nghiém thirc

] DGR theo chiéu cao (um/ngay)

Ng?’ Pay lu6i 200 pm | Pay san hd Pay cat Pay bé

nuet chét composite
1 23,55+0,242 31,62+0,152 22,39+0,18¢ 23,40+0,35P
6 27,25 +0,75° 29,80+0,212 25,92+0,23¢ 28,23+0,43P
11 20,24+0,98° 32,15+0,432 19,230,549 26,48+0,36"
16 13,73+0,94° 29,88+1,452 12,61+0,56¢ 23,24+0,23P
21 13,01+1,25¢ 38,98+0,322 10,310,131 27,86+0,32°
26 19,55+0,79° 31,48+0,232 18,09+0,46¢ 26,29+0,46"

Két qua nghién ctru vé anh hudng cua chat day khac nhau lén chiéu cao va toc

d6 sinh truong Bang 3.16 va Bang 3.17 cho thay c¢6 su khac nhau vé chiéu cao va téc do
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sinh trudng vé chiéu cao gitra cac nghiém thirc chat day khac nhau. Qua 26 ngay thi
nghiém, nghiém thirc chit ddy san ho chét co chibu cao trung binh 16n nhat (1012,8+,54
um), sy khac biét véi cac nghiém thirc con lai c6 ¥ nghia thong ké (P<0,05); toc do sinh
treong binh quin ngay ciing cao nhat, 31,48+,23 um/ngay. Tiép theo 13 4u trung &
nghiém thirc chat day bé composit, v6i chiéu cao 890,64+0,27 pm (P<0,05), téc d6 sinh
truong tuyét doi binh quan ngay 26,29+0,46 pm/ngdy. Au trung ¢ 2 nghiém thirc chit
day con lai 1a day ludi 200 um va day cat c6 chidu cao trung binh (722,22+0,54 um va
685,89+ 0.83um) va tdc do sinh truong vé chiu cao (19,55+0,79 pum/ngay va
18,09+0,46 pm/ngay) thap nhat (P<0,05).

Vaiy, chat day san ho chét cho sy ting trudng va tdc do sinh trudng theo chiéu
cao cla 4u tring trai tai twong cao nht.
Bang 3.18. Anh hwéng ciia chat day dén ty 18 xudng day va ti 1é song ciia u trung

trai tai twogng vay

Chit day
Ngay ~ — , — = .
Lwéi 200pm | San ho chét Cat Day bé composite
Ty 1¢ xuéng day | 30,6°+0,79 55,22+0,40 | 29,7°+0,25 42,0°+0,87
(%)

Ty 16 song tir khi | 26,4° + 0,95 42,82+0,29 | 25,5°¢0,50 38,6+0,57

xudng day t6i
ngay 26 (%)

Ghi chu: cdc chit cdi a, b, ¢ khac nhau trong cung 1 hang chi su khdc nhau co y nghia

vé mat thong ké (P < 0,05)

Két qua cho thiy chat day anh huong 16n dén ty 18 ha ddy va ty 1& sbng ctia con
gidng trai trai twong vay. Trong 4 loai chat day thi day san ho chét cho két qua cao nhat
vé ti 1& xubng day (55,2+0,40 %) ciing nhu ty 1¢ sng (42,8 +0,29 %) ciia 4u tring. Su
khac biét nay so vai cac nghiém thirc con lai c6 ¥ nghia thong ké (p<0,05). Au tring
dugc nudi trong bé cd day bé composit cho ty 16 ha day (40,0 £0,87 %) va ty 1 song
38,6 £0,57 % cao thir hai (P<0,05). Hai nghiém thirc chat ddy con lai 1a ddy ludi 200
um va day cat co ty 1é ha ddy va ty 1& sdng cua au trung thip nhét; sy khac biét cta 2
nghiém thirc ndy véi cac nghiém thire khac c6 ¥ nghia théng ké (P<0,05) nhung giira 2
nghiém thtrc nay khong c6 su khac biét vé mit théng ké (P>0,05).

Pay san ho chét cho su ting truong vé chidu cao cia du tring, toe do ting truong

theo chi€u cao cua au trung, ti xudng day va ty 1€ song 1a cao nhat. PBiéu nay hoan toan
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pht hop véi dic diém sinh thai hoc ngoai tu nhién cua ching. Theo Nguyén Quang
Doéng (2013), trai tai tugng vay la dong vat thin mém hai manh vo séng bam c¢d dinh trén
nén day bang cac to chan, chiing phan b trén cac viing ran da va ran san ho. Ngoai ving
ran san ho, cac ving khac nhu nén ddy d4 gdc hay nén day mém (cat, bun cat) déu khong
phat hién thay loai trai tai twrong nao phan bd. Hoang Dinh Chiéu (2009) ciing dong nhét
v6i quan diém nay. Ramah & cong tac vién (2017) cho ring phan dy vo cua trai tai tuong
vay sép nhu vay cd. Cothé day 1a mot trong nhitng dic diém sinh thai anh hudng dén su
Iira chon chét day cua chung. Nguyén Duc Thing & cong tac vién (2016) di bat gip loai
nay phan bd ¢ do sau tir 3-20m & cac ving ran san hé & Con Pao.

Vay, chat day san ho chét cho sy ting truong, téc do ting trudong theo chiéu cao,

ti 1¢ ha ddy va ty 1¢ séng cta 4u tring trai tai twong vay cao nhat.
3.2.4.3 Anh huéng ciia cwong dd chiéu sang dén ty 1¢ song, va ting trudéng au tring
trai tai twong vay giai doan song day (2.000, 4.000, 6.000, 8.000 lux) (TN9)
Két qua nghién ctru vé anh hudng cia cuong do anh sang khac nhau dén sinh
truong kich thude au tring trai tai tuong vay duogc trinh bay ¢ Bang 3.19 va Bang 3.20.
Téc d6 tang trudong binh quan theo chiéu dai va chiu cao vo du tring trai tai
tuong vay duoc thé hién & Hinh 3.16.

Bang 3.19 Chiéu dai trung binh ciia 4u trung trai tai twong vay ¢ cac nghiém

thire crong do anh sang khac nhau

Chiéu dai trung binh (um)

Ngay nudi
2.000 lux 4.000 lux 6.000 lux 8.000 lux
1 265,30 £0,29° 265,30+ 0,29*° 265,30+ 0,29* 265,30+ 0,29°
6 399,30 +1,26° 424,00 +2,24* 38535+ 1,73° 357,00+ 1,411
11 483,25+2,03° 550,00 +1,41* 463,30 + 1,26° 431,10 +1,63¢
16 600,00 +1,71° 697,30+ 0,42 580,00 + 1,71° 484,00 +1,71¢
21 736,00+1,91° 855,00 +1,71% 704,00 +2,22° 565,00 + 2,801
26 839,00+0,96° 1.036,20+1,73* 782,10+ 2,16° 612,20 +1,71¢

Ghi chii: cdc chir cdi khdc nhau trong cimg 1 hang thé hién sy sai khdc c6 ¥ nghia (P< 0,05)
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Bang 3.20. Chiéu cao trung binh ciia au tring trai tai twong viy & cic nghiém

thirc cwong do anh sang khac nhau

Chiéu cao trung binh (um)

Ngay nuoi
2.000 lux 4.000 lux 6.000 lux 8.000 lux
1 236,20 £0,14* 236,20 + 0,14 236,20 £0,14* 236,20+0,14°
6 369,30 £1,26° 390,10 £ 0,818 352,90 +1,73° 327,20 +1,41¢
11 450,80 +1,71° 520,30 +1,41° 43390+1,26° 401,20+ 1,63¢
16 572,20+ 1,89 667,40 +1,71* 550,30+1,71° 454,80+ 11,71¢
21 706,10+1,91° 825,40+ 1,71* 67550+1,71° 535,60+ 2,08
26 831,20+1,71° 1.032,10+1,91® 793,20+0,58° 611,50+ 1,29

Ghi chii: cdc chiv cdi khdc nhau (a, b, ¢, d) trong cing 1 hang thé hién sw sai khdc c6 ¥ nghia

(P <0,05)
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Hinh 3.16. Téc d$ ting truwéng binh quan ngay theo chiéu dai va chiéu cao vé cia
Au trang trai tai twong vay & cac nghiém thire cwong dd anh sang khac nhau
DGRL: téc dé ting trieong binh quan ngay theo chiéu dai; DGRH: toc dg ting trrong
binh quan ngay theo chiéu cao; Cac chir cdi trén dau cét chi s sai khdc ¢é ¥ nghia
thong ké vé chiéu dai (mau xanh dwong) va chiéu cao (mau cam).

Két qua nghién ctru da cho thdy khi wong nudi & cac cudng do anh sang khac
nhau d3 cho chiéu dai va chiéu cao trung binh cta 4u tring trai tai tuong vay ciing khac
nhau c6 y nghia vé mit thong ké (P<0, 05) (Bang 3.19 va Bang 3.20). O ngay thi nghiém
thr 6, chiéu dai va chiéu cao trung binh ctia 4u tring trai tai twong ¢ cac nghiém thire da
c6 su khac biét 1o rét (P<0,05). Sau 26 ngay nudi thi nghiém, chiéu dai va chiéu cao ctia

4u trung & nghiém thirc cuong d6 anh sang 4.000 lux 1 cao nhét, dat 1an luot 13 1.036,2
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+1,73 um va 1.032,1 1,91 um. Kich thuéc chiéu dai va chiéu cao u tring trai tai tuong
vay thip nhat 13 & nghiém thtrc cuong do anh sang 8.000 lux, véi gia tri 1an luot 13 612,2
+1,71umva 6115+ 1,29 um.

Hinh 3.16 cho thiy tdc d6 sinh truéng binh quan ngay vé chiéu dai va chiéu cao
16n nhat & nghiém thirc cuong d6 anh sang 4.000 lux, dat 1an luot 12 30,81 va 31,82
um/ngay va tdc do sinh truong binh quan thap nhat ¢ nghiém thirc cudng do anh sang
8.000 lux, chi dat 13,86 va 14,97 pm/ngay. Tdc do sinh trudng binh quan ¢ 4 nghiém
thirc cwong d6 anh sang khac nhau ¢ y nghia thong ké (P<0,05).

Nhu vay, cudng d anh sang 4.000 lux di cho ting trudng vé chiéu dai, chiéu
cao va toc do ting truong binh quan ngay (DGR) theo chiéu dai, chiéu cao ctia du tring
trai cao nhat va khac biét c6 ¥ nghia so voi cac nghiém thirc khac

Anh hudng cia cuong do anh sang dén ti Ié séng cua 4u tring trai tai twong vay

duoc trinh bay ¢ Hinh 3.17.
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= d L a
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Thoi gian thi nghiém (ngay)

Hinh 3.17. Anh hwéng cia cwong dé anh sang dén ty 18 séng 4u trang trai tai
twgng vay
Két qua phén tich thong ké cho thiy theo thoi gian nudi, ty 18 séng cua 4u tring
trai tai tuong vay sai khac nhau gitra cac nghiém thic cuong d¢ anh sang khac nhau

(P<0,05; Hinh 3.17). Ttr ngay nudi thir 6 d3 bit dau quan sat thiy ty 1& song & 4u tring
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c6 sy khéc nhau gitta céc nghiém thure. Qua 26 ngay thi nghiém, & cuong do anh sang
4.000 lux cho ty 1& sdng clia 4u tring trai tai twong vay cao nhat (dat 45%) va khac biét
¢6 ¥ nghia théng ké so véi cac nghiém thirc con lai (P< 0,05). O nghiém thirc cudng do
anh séng 8.000 lux, ty 18 sdng cta 4u trung thap nhat, chi dat 21,5% vao thoi diém két

thtc thi nghiém.

Trai tai tuong c6 thé phat trién trong mdi truong bién nhiét d6i voi su hd tro cia
qua trinh quang hop tir tao cong sinh Zooxanthellae. Do d6, cuong d6 anh sang anh
hudng dén sy ton tai va sinh trudng cua trai tai tugng, va 1a mot trong nhirng yéu t6 moi
truong quan trong nhat trong nudi trai tai twong. Poi v6i loai trai tai twong vay,
cudng do anh sang 4.000 lux 14 thich hop nhat cho sy phét trién va ty 1é séng cua du
tring trai tai tuong tir khi ha day dén khi hinh thanh con gidng. Trai tai twong c6 phuong
thirc sdng cong sinh véi tao quang hop (Symbiodinium microadriaticum), séng bam
trén phan mang 40 nhd ra ngoai vo dé quang hop 1ay ngudn dinh dudng nudi co thé
(Klumpp et al., 1994). Trong qué trinh sinh san, c4c té bao sinh dyc cua trai tai tuong
khong nhén tao cong sinh tir bd me nén trai con phai 13y tao cong sinh bang cach loc tir
moi truong. Qua trinh ndy xay ra & giai doan au tring song troi ndi. Sau khi bién thai,
thé hé con cua trai va tdo quang hop da thiét 1ap mdi quan hé cong sinh, va cc tao cong
sinh Zooxanthellae v&i tu cach 1a nha san xuat chinh cung cap hau hét dinh dudng cho
au tring trai (Mies, 2019). M6t sb bao cao da chi ra rang cac tao cong sinh Zooxanthelle
khac nhau cd thé anh huong dén cac dic diém ting trudong cta thé hé con (Kinzie va
Chee, 1979; Fitt et al., 1986; Molea va Munro, 1994). H¢ tao cong sinh tién hoa thanh
cac ong két ndi voi da day, ching chia thanh cac nhanh chay qua cac co quan trong co
thé va gén két voi mang ao, nhiéu nhanh dugc chia nho nita dé tao thanh hé théng mang
lu6i mach mau trai rong khap mang 4o va mot sb bo phan khac cua co thé (Ellis, 1998).
O giai doan dau ciia con giéng, mbi quan hé cong sinh giita tio va trai dang hinh thanh.
Do d6, c6 thé mat do tao trén mang 40 cua trai 1Gc nay chua du nhiéu dé thich tng véi
cudng do anh sang qua manh trong nghién ctru ndy 1a 8.000 lux, diéu nay da khién tao
cong sinh chét nhiéu va dugc chuyén xudng da day tiéu hoéa, dudng chat tir tao cong
sinh chét dugc tiéu hoa trong da day c6 thé khdng wu viét so v6i dudng chit tir tio cong
sinh quang hop tao ra. Theo Ellis (1998) su sinh trudng cua trai phy thudce vao dic diém
loai va chiu anh huéng 16n boi cac 10di tao cong sinh Zooxanthelle. Do d6 néu diéu kién

moi truong khong thich hop cho tao cong sinh phét trién c6 thé anh hudng gian tiép dén
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sttc khoe au trung trai. Ngoai ra, nguyén nhan gay ra ty 18 chét cao cua 4u tring trai tai
tuong & nghiém thirc cuong do &nh sang 6.000 va 8.000 lux trong nghién ctru nay ¢ thé
khong phai do anh sang mit troi truc tiép gay ra boi vi trai tai tuong c6 thé sdng & ving
béi triéu (Lucas et al., 1989). Mit khac, cuong d6 anh sang cao c6 thé 1am tham tio niu
phat trién qua mirc ¢ day hay & cic tAm vat bam hodc trén vo ctia au tring da duoc biét
dén 13 nguyén nhan giy tir vong au trung trai va giai doan Juvenile (Crawford et al.,

1986; Eckman et al., 2019).

Nhin chung, & cac cuong do anh sang vira phai 2.000 — 4.000 lux thich hop vai
tao cong sinh trén mang 4o, tao quang hop tot, tao ra dudng chat can thiét nhu duong,
axit amin, axit béo cung cap cho trai tai tuong do d6 di dan dén ting trudng va ty 18
sng cua au trung ¢ 2 nghiém thirc nay 1a cao nhat, trong d6 anh sang thich hop nhét
cho au tring trai tai tuong vay 1a 4.000 lux. Két qua ctia nghién ctru nay tuong tu vai két
qua cta Zhang et al. (2016), ¢ cudng do anh sang 2.000-3.000 lux thich hop cho du
tring pediveliger trai tai tuong vay phat trién vo va phat trién co quan sau d6. Cuong do
anh sang dé tao quang hop ¢ cac giai doan 16n hon ciing s& khac véi giai doan au tring,
cu thé cuong do anh sang ting theo kich thudc ciia trai (Zhang et al., 2016; Braley et al.,
2018). Nghién ctru cua Eckman et al. (2019) ciing di cho thiy & & mirc anh sang khoang
2,23% so voi anh sang ban ngay do che bang mét 16p ludi thi ty 1é sdng cua 4u trang
pediveliger trai tai twong vay cao nhat (~ 10%), & nghiém thirc anh sang it nhat 0,4%

thi ty 18 nay thap dang ké 0,54%.
3.2.4.4 Anh huéng cic phwong phap van chuyén khac nhau dén ty 1¢ song con giong
trai tai twong vay (TN10)

Bang 3.21. Ty 1¢ song ciia con giong sau khi vin chuyén trong vong 4 gio bang 3

phuong phap khac nhau

Nghiém thic van chuyén
Chi tiéu danh gia Khd, Aam — kin  [Kin, ¢6 nwée c6 bom| Hé, khong 4m
(22 -25 °C) oxy (28 - 30 °C) (28 - 30 °C)
T¥ 18 sbng (%) 86,33 + 1,21 82,500 + 1,47 63,17 + 1,47

Ghi ch(: S liéu trinh bay la gid tri trung binh + sai s6 chudn (SE). Trong cing mot
hang, cdc chit cdi viét kém bén trén khdc nhau thi khdc biét ¢é y nghia thong ké

(P<0,05).
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Bang 3.21 cho thay riang phuong phap van chuyén khac nhau c6 anh huong ro rét
dén ty 16 séng ctia con gidng trak tai twong vay. Phuwong phap van chuyén khd, am - kin,
ty 1¢ song dat 86,33 + 1,21%. Tiép dén 1a phuong phap van chuyén kin, ding nuéc co
bom oxy ty 1¢ séng dat 82,50 + 1,47%. Kiém dinh T.Test cho thay c6 su khac biét c6 y
nghia vé ty 18 sdng giita 2 phuong phap van chuyén nay. Ty 1é song con gidng thap nhat
13 & nghiém thirc van chuyén hé, khong 4m & nhiét do (28 - 30 °C), chi dat 63,17 + 1,47%
va sai khéc c6 ¥ nghia théng ké so véi 2 nghiém thire trén (P<0,05). Tir d6 cho thy trai gidng
duoc van chuyén bang phuong phap kho, 4m — kin (nhiét d6 22 -25 °C) 1a phu hop nhat.

Phuong phéap chuyén bang phuong phap am - kin, trai gidng duoc bao boc bai
khin thdm nuéc, do am cao, nhiét do trong thung khoang 22 - 25°C, méi truong trong
qua trinh van chuyén thich hop, do d6 trai it tiéu ton niang lugng cho qua trinh chong
chiu méi truong, qua trinh trao doi chét trong co thé dién ra voi toc d6 vira phai, chiung
khong bi yéu di trong qué trinh van chuyén. Ddi véi phuong phap van chuyén nuée cé
bom oxy, trai dugc van chuyén trong nudc véi mat do cao trong mot khong gian hep da
1am cho trai gidng bi stress, chiing nha nhét nhiéu, anh hudng dén sire khoe cua trai khi
van chuyén duong dai.

3.2.5. Két qua nghién ctru bénh va dich hai trong nudi vo trai tai twong vay
3.2.5.1. Bénh ky sinh triing, vi khuan trén trai tai twong vay nudi vo

* Ky sinh trung ngi ky sinh

Két qua sau khi kiém tra mang, mang 4o trai gidng va trai b me va céc ndi quan nhu
tuyén tiéu hda, than khdng phéat hién ky sinh tring nao ky sinh. Tuy nhién theo mét s tai liéu,
& tuyén sinh duc, than, co quan tiéu hoa va mang cua mot so trai knong 16 phét hién trai bi
nhiém nhiéu giun nhu giun dep, giun tron, tuy nhién ching khong c6 bt ki anh hudng xau
nao dén stic khoe ciia nhitng con trai trong tu nhién (Ellis, 1997).

* Ky sinh trung bam trén vé trai

Sinh vat bam: Két qua phan tich mau trai tai twong vay nudi vd xac dinh duoc
cac sinh vt bam 1a sun Balanus sp., giun nhiéu to Polydora sp.., bo chan déu Isopoda.

Sun (Balanus sp.) bam trén vo trai tai tuong vay, co kich thudc duong kinh vo

khoang 10 -20mm, chiéu cao mit vo 4 - 9 mm. Sun Balanus sp. hinh nén cut, mau nau tim,

93



c6 5 mat. L6 miéng rong, hinh ovan, hinh da giac, kich thudc thuong b'fmg 1/2 kich thuéc

vo. Phan dinh vé ¢6 nhiéu mau sac khac nhau tir mau hong dén mau tim den.

Balanus sp. 1 loai an loc nén canh tranh thire an vai trai, canh tranh hé hap, gay
anh huong dén hoat dong khép va maé vo cua trai & cuong do cam nhidm cao. Néu cuong
do nhiém Balanus sp. cao (>120 con/1 vo), hoac chiing bam gitta 2 mép vo hay bam trén
ban 1& vo, 1am cho vat chu khong ¢ kha nang mé vo, dan dén déi ma chét. Balanus sp.
bam day trén mat vo bang cach sap xép cac cé thé lién két va bAm chat véi nhau gidng
nhu “mang lu6i” trén 16p vo dong vat than mém, day ciing 1a nguyén nhén gian tiép 1am
dong vat than mém phat trién kém. Trong nghién ctu cua chung toi trén trai tai tuong
vay nudi vd, Balanus sp thudng bam trén bé mit vo, rat hiém khi gap ching bam & giira
2 mép vo cua 2 vo hay ¢ gitra ban 1€ cua vo. Thuc té nghién ctu cia ching toi thay riang
nhitng cé thé trai bi sun bam nhiéu thi mau sic trai khéng sic s&, trai cham phat trién,

nguy co nhat mang o rat In.

Hinh 3.18. Sun Balanus sp. bam trén trai tai twong vay

Giun nhiéu to Polydora sp. bam trén vé trai

Giun nhiéu to Polydora sp. (ho Spionidae, I6p Polychaeta) ciing dugc tim thay trén
trai nubi vo. Polydora 1a dich hai nguy hiém cua trai, ching bam trén bé mat ngoai caa
V6 va c6 thé xam nhap vao lép trong vo trai qua mép va giira vo, gay bao mon vo trai.
Sau khi khoan thung vo trai ching dao qua 16p sirng cirng bén ngoai va xuyén qua lop vo
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xa ctr. Két qua 1 hinh thanh cac nét phong rop ¢ bé mat trong cua vo va dugc bao phu
boi chat tiét ciia 16p xa cir cia vat chu. Theo Ngd Thi Thu Thao va Choi (2006) thi giun
nhiéu to da xudt hién trén so 16ng; song chua c6 ghi nhan vé tac hai ctia chiing. Tuy nhién,
Nell (2007) cho rang hau nhiém Polydora sp nang s& gay, yéu do phai tiét nhiéu xa cir dé
bao vé vo din dén gia tri thwong mai bi giam; ngoai ra, chiing c6 thé gay chét rai rac cho

trai ngoc P. imbricata, bao ngu Haliotis rubra va di¢p Pecten fumatus (Nell, 2007).

Hinh 3.19. Giun nhiéu to Polydora sp. bam trén vé trai tai tweng vay

B chan déu Isopoda ki sinh

o

Hinh 3.20. Loai Corallana grandiventra Ho et Tonguthai, 1992 bam trén vé trai

Loai Corallana grandiventra co thé 15i hinh ovan kéo dai, hai mép bén gan song song,
bung hoi 16i. Gita phan dau nguc thudng c6 mau den, nhin mat bung thay ré mau den. Co

hai mét kép rd rang. Kich thude co thé: chiéu dai 7-8 mm, chiéu rong 2,5-3,0 mm.
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Ngoai ra con c6 nhiéu loai 2 manh vé khac séng bam trén vo trai tai twong vay. CAc
loai nay song bam chtr khdng phai ky sinh tring vi chiing chi bam trén vo trai, khdng lay
chit dinh dudng tir trai. Tuy nhién, chiing ciing gay ra mot s6 anh hudng dén trai nhu: Canh
tranh chét dinh dudng, khdng gian song va anh sang véi trai. Ngoai ra, khi ching bam quéa

nhiéu trén vo trai gy mat tham mi, lam giam gia tri san pham nudi.

>

Hinh 3.21. Pgng vat 2 manh vé bam trén vé trai

Két qua phan lap va dinh danh vi khuan trén trai tai twong vay

Chua phat hién va ghi nhan sy bing phat dich bénh & trai nudi vo va gay ra boi
vi khuan. Tuy nhién, két qua phan lap vi khuan tir mau trai d dinh danh duoc 01 chiing
vi khuan c6 tén khoa hoc la Aeromonas hydrophila.

Mic du Aeromonas hydrophila 1a mét loai vi khuan gay bénh 1o loét & ¢4, ¢6 hinh
que ngén c6 thé di dong trong moéi trudng long (TSB), cho phan g oxidase dwong tinh,
c6 kha nang Ién men glucose trong ca hai diéu kién hiéu khi va ki khi, tuy nhién loai nay
c6 d6 rong mudi kha cao, ching cé thé phat trién & dé man tir 0- 25 %o.
3.2.5.2. Céc dich hai trong qua trinh nudi vé trai tai twgng vay

- bong vat an thit

Trong qué trinh nudi vé ching ti da bt gap 6¢ 16ng Cymatium sp. Cac ca thé
nay duogc cho 1a xdm nhap vao hé théng nudi vé trai qua con dudng nudc do hé thdng
loc khong ky. Khi ¢ trong bé nudi vd trai, chling x&m nhap vao trai qua 15 to chan. Cac
triéu chiing tdy thudc vao mirc do va thoi gian lay nhiém bao gdm: Tay trang hoac mat
mau mang 4o; Mang 4o ma rong khong hoan toan; trai ha héc miéng, mé mang ao kéo

cang; va chét. Tuy nhién, ciing theo nhiéu tac gia thi trai cang 16n thi mic d6 an thit cua
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¢ ciing nhu mure d6 13y lan giam di rat nhiéu. Théng ké cho thay rang trai tai twong c6
chiéu dai 15-17 cm thi cac dich hai kho c6 thé chui vao bén trong co thé trai duoc vi to
chan bam chit vao nén day. Ngoai ra, nhitng ca thé trai c6 kich thuéc va khdi luong 16n
cd thé ngan can nhitng con dc chui vao. Vi trai tai tuong vay c6 16 to chin nhé so V6i
cac loai trai tai tugng khac nén kha ning chui vao co thé trai théng qua I3 to cha cua cac
dong vat an thit cting giam (Ellis, 1998).

- Rong

Rong réu phat trién nhiéu s& che anh sang, can tré qua trinh quang hop cua tao
cong sinh mat khac ching canh tranh cac chat dinh dudng tir méi treong va néu ching
phét trién manh s& thai ra mot 16n CO; va tiéu hao 6 xy vao ban dém. Mot s loai rong
réu con thai chat doc ra moi trudng. Loai rong phd bién thuong gap trong nudi vo l1a
dich hai cua trai tai twong vay 1a rong mén Cladophora sp. Rong mén thi dugc phét hién
bam trén vo trai hay trong thanh bé nudi vd hay wong con gidng trai tai Uc va giam ty 1é
séng cua trai (10%), giam ty I¢ thanh thuc, téc do ting truong cua trai (Ellis, 1998).

- Bénh tay trang mang &o: trong mot vai thoi diém trai ¢ hién twong phai mau
mang 40, dugc cho 1a do su bién dong nhanh chong diéu kién méi trudong dac biét 1a
nhiét, d6 min va anh sang 1am cho toan bo tao cong sinh trén I6p mang 4o bj chét di.
Trai c6 biéu hién yéu dan (Hinh 3.28). Nhiét d6, d6 min va anh sang duoc ghi nhan khi
xuat hién hién twong phai mau mang 4o cua trai lan luot 12 16n hon 32 °C, nho hon 25%o,
va lon hon 6.000 lux.

Hinh 3.22. Trai tai twong vay bi tiy tring mang 4o
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3.3. Thue nghiém sin xuét gidng nhan tao trai tai tweng vay
Sau khi két thuc cac thi nghiém cuia phan x4y dung co s& khoa hoc sinh san nhan
tao trai tai tuong vay, ung dung cic két qua tot nhat cia timg thi nghiém dé tién hanh
thue nghiém 04 dot san xuét gidng véi quy mo 16n hon dé kiém chimg va diéu chinh
cho phi hop véi diéu kién thyc té san xuat.
3.3.1. Dién bién mjt sé yéu td6 médi trwdng nwée trong qua trinh san xuit giong
Két qué kiém tra, theo ddi mot s6 yéu td moi truong trong qua trinh thuc nghiém
san xuat gidng nhan tao trai tai trgng vay ca trong nha va ngoai troi c6 mai che dugc
trinh bay ¢ Bang 3.22.

Bang 3.22. Cac yéu t6 méi trudng trong qua trinh nudi thuc nghiém

Thot gian Nhiét do (°C) Do man (ppt) pH DO (mg/l)
Buoi sang (8:00) 27,50-28,00 31,00-33,00 8,00-8,10 5,00-6,00
Trung binh 27,68+0,28 31,18+0,45 5,29+0,65
Buoi chiéu (14:00) 28,00-30,00 31,00-33,00 8,20-8,30 6,00-6,50
Trung binh 28,26+0,35 31,18+0,45 6,32+0,18

S6 liéu dwoc trinh by dudi dang khodng bién dong va TB+SD

Qua Bang 3.22 chung ta thdy rang cac théng s6 moi trudng nhu nhiét do, pH va ham
lwong 6 xy hoa tan trong nudc (DO) do dugc trong budi chidu 16n hon budi sang. Nguyén
nhan cda sy giao dong va chénh 1éch nay la do ¢ ngoai trdi, anh sang 16n, nhiét dé cao va
do su phat trién cta sinh vat quang hop c6 trong nudc dudi anh sang mit troi. Trong khi
d6, ngudn nude dung dé thay cho 4u tring giai doan sdng ndi dugc thuc hién trong nha co
méi che dugc bom ngoai bién vao qua hé théng loc co hoc va dur trir trong bé chira it nhat
1 ngay dé 6n dinh nhiét do trude khi cho vao bé wong nudi. Tuy nhién, riéng yéu t6 do man
thi khong thay d6i giira hai 1an do trong ngdy nhung c6 sy thay doi it gitra cac ngay thuc
nghiém. Viing nghién ctru ¢6 ngudn nude khong bi anh hudng 16n boi nudce ngot tir cac con
song d6 vao, va nam xa khu cong nghiép.

Isamu (2008) da két luan ré“lng nhiét 6 va d6 man toi wu cho 4u trung trai tai
tugng sinh trudng, phat trién lan luot 1a 25-31 °C va 31 — 35 ppt. Theo Ellis (1998)
khuyén c4o trai tai tugng nén c6 khoang mdi trudng véi nhiét do tir 25-30°C, do mén tir
32-35 ppt, pH tir 8,1-8,5. Braley (1992) dua ra ham luong oxy cho phép >5 mg/l. Pbi
chiéu két qua do dat cac yéu t6 méi truong trong nghién ciru ching t6i véi cac tac gia

khéc, rd rang mac du cac yeu to do6 co6 thay doi chut it nhung déu nam trong khoang cho
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phép d6i v6i sy phat trién clia du trung trai tai twong vay. Ngoai ra, cac yéu té méi truong
trong sudt thoi gian thi nghiém khong thay doi nhiéu trong ngay va gitta cic ngay nén
rat phi hop cho 4u tring trai tai twong vay sinh truéng va phat trién.
3.3.2. Két qua tuyén chon, vin chuyén va nudi vb trai bé me

Trén co s& nhitng két qua theo ddi nhitng dic diém sinh hoc sinh san trai tai tuong
vay vira hoan thién, thu gom va tuyén chon dan trai bé me dép tng nhing tiéu chi dua
ra phuc vu cho sinh san nhan tao. Viéc tuyén chon trai bd me ¢6 y nghia hét st quan
trong va mang tinh quyét dinh dén thanh céng cta qué trinh nudi v thanh thuc, kich
thich sinh san va wong nudi 4u trung sau nay. Két qua thu gom, tuyén chon trai b6 me
phuc vu sinh san nhan tao dugc thé hién & Bang 3.23.

Bang 3.23. Két qua thu gom, tuyén chon trai b6 me

Pot san .. |SOlwong| Chiéu dai |Khdilwgng (g)| P9 béo (%) | Ty I¢ thanh
xuét Thort gian (con) (mm) thuc (%)
1 1/4/2020 | 34 | 231,5%#36,5/ 2.000% 33,6 | 15,2°¢ 2,21 |52,23" + 2,34
2 12/5/2020| 46 | 240,0%33,7| 2.100*+31,6 | 17,5°+2,08 | 54,36 3,12
3 21/6/2020) 37 | 235,7%#28,5| 2.020,5%17,0 | 20,0% 2,44 | 61,34%+ 2,16
4 1/8/2020 | 76 | 232,5°+45,7| 1.970.5%33,1 | 19,5%+2,08 | 71,25+3,26
Téng/TB 193 | 234,7+36,1/2.020,5+ 28,8 | 18,05+2,21 | 59,79 + 2,54

S6 liéu dwoc trinh bay duoi dang gia tri trung binh = do léch chudn

Trong 193 ca thé trai tuyén chon duoc c6 chidu dai trung binh 234,7+ 36,1mm va khoi
luong 2.020,5+ 28,8¢ va khéi luong khac nhau khéng c6 ¥ nghia théng ké giita cac dot san
xuét (P>0,05) va do béo 18,05 + 2,21%, trong d6 do béo cuia dot 3,4 khac nhau c6 ¥ nghia théng
ké so voi dot 1 va 2. Ty 1€ thanh thyc trung binh 59,79 + 2,54%.

Vi khoang cach van chuyén tir noi khai thac vé trai thuc nghi¢m khong xa, thoi
gian giao dong 2-5h, nén ty 1¢ séng trai sau van chuyén tat ca bén dot 1a 100%.

Theo két qua nghién cuu dac diém sinh hoc sinh san trong bao cao nay, trai tai
tugng vay c6 thé sinh san quanh nim nhung mua vu sinh san tap trung vao tir thang 5
dén thang 8. Dé dat duoc hiéu qua cao trong sinh san bat cir ddi tugng nao trong dé co
trai tai tugng vay, du trong mua sinh san hay khong thi nuéi vo thanh thyc sinh dyc ciing
rat can thiét, dé nang cao s6 c4 thé thanh thuc sinh duc, nang cao chét lugng trimg va

tinh, tir d6 t6i wu hoa qua trinh sinh san, nang cao kha ning thy tinh, né ciing nhu ning
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cao chat luong 4u trung va tir d6 chét lugng con gidng ciing tét hon (Braley, 1992; Ellis,
1998). Ngoai ra, nudi vd thanh thuc sinh duc trai con gitp cho ngudi san xuit giéng chu
dong vé mit thoi gian, tir d6 chi dong vé mat con ngudi cling nhu chuan bi co so vat
chét, trang thiét bi. Thoi gian nudi vd thanh thuc sinh duc trai tai twgng vay dién ra twong
d6i dai vi trai thanh thuc cham, 30-40 ngay. Thoi gian nudi vo ngan hay dai tuy thudc

vao diéu ki€n moi truong nude, mua vu. Khi kiém tra c6 da so trirng phat trién ¢ giai

doan III thi dung lai.
Bang 3.24. Két qua nudi v thanh thuc sinh duc trai b6 me
Trai Trai ar y 1¢
Pot san e n- rfi“. £ T}?’ le o T}j Ie
;m A¢ Thaoi gian nuoi nuoi song song | Do béo (%) | thanh
(con) | (con) (%) thuc (%)
1/4/2020- c
+
1 10/5/2020 34 28 82,35 | 16,6°+2,76 71,80
12/5/2020- b
+
2 99/6/2020 46 39 84,78 | 17,2°+ 2,15 73,41
21/6/2020- a
+
3 30/7/2020 37 32 86,49 | 18,82+ 3,58 81,62
1/8/2020- a
+
4 10/9/2020 76 69 00,79 | 18,9+ 2,65 86,44
B 193 168 86,10 17,8 £2,78 78,31

S6 liéu dwoc trinh bay duoi dang gia tri trung binh = do léch chudn

Bang 3.24 cho thay ty 1é song khi nudi vd cua trai tai twong vay rat cao, trung
binh 86,10% va chi ghi nhan hién tuong trai chét khi mai bat dau thi nghiém, co thé do
trai chét do qua trinh danh bét hay van chuyén. Trong ca 4 dot san xuét, trai déu gia ting
vé do béo va ty 1¢ thanh thuc so véi ban dau, véi gia tri cua d6 béo va ty 1€ thanh thuc
trung binh 1an luot 13 17,8 + 2,78% va 78,31%. O dot nudi vo thir 4 chi s6 do béo va ty
1¢ thanh thyc cia trai 12 16n nhat, tuong (mg 18,9+ 2,65 % va 86,44%. Chi s6 do béo cua
dot san xuét thtr 3, va 4 16n hon va sy sai khac ¢o y nghia théng ké so voi hai dot san
xuat thtr 1 va 2 (P<0,05). Nhu vay, két qua ctia 4 dot nudi vo déu cho két qua ty 18 thanh
thuc cua trai tai twong vay déu dat yéu cau cho sinh san, dao dong tur 71,8 — 86,44%.
3.3.3. Kich thich sinh sian

Ung dung két qua t6t nhat tir TN2, phwong phép kich thich sinh san bang phoi
khé trong bong ram két hop tao dong chay dugc Gmg dung cho tat ca 4 dot san xuat. Két
qua kich thich sinh san dugc thé hién ¢ Bang 3.25.
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Bang 3.25. Két qua kich thich sinh san trai tai twong vay

Thoi gian s YA a2 . o YA 2 Stre sinh san
pot | Mwimg | TYIGE | TYIRn [ IVEnS g, (4
: (phut) D/ca the cai)
1 |127,75° 10,16 | 48,50° + 7,19| 68,04°+1,56 | 63,50°+ 1,34|  5.180°+56,98
2 | 124,73+ 9,34 | 50,23 + 6,87| 69,00°+1,45 |64,18" + 1,49  5.234°+43,34
3 | 120,35%+ 6,74 | 53,232 +6,45|71,13%+ 0,45|66,50* £ 0,35  5.520%+43,64
4 | 116,328 + 9,54 | 57,502 + 4,19|72,00%t 0,56 |67,50% + 0,29|  5.920°+56,54
TB | 122,15+7,61 |52,11+6,17 |70,04 +1,01| 65,42 +0,87 | 5.463 +50,13

Béng 3.25 cho thiy két qua kich thich sinh san trai tai trong vay déu cho céc chi tiéu
dat tuong dbi cao va dong déu giira cac dot nhung c6 xu hudng ting dan tir dot 1 dén dot
4. Thoi gian hiéu Gng kich thich trung binh 13 khoang 120 phut va ty 1€ dé trung binh la
52%. Ty 1é thy tinh va nd clia trai kha cao, trung binh lan luot dat 70,04 + 1,01% va 65,42
+0,87% Strc sinh san hiru hiéu dat kha cao, trung binh khoang 5,4 triéu au tring chit D khoe
manh dé wong nudi/ca thé cai trong mot 1an dé. Két qua phi hop véi nhan xét cua Braley
(1992) va Ellis (1998) khi tong két cac dot san xuat giong trai tai twong cho rang ty 1¢ thu
tinh va né dat dugc 60-80% (Braley, 1992; Ellis, 1998).

3.3.4. Uong nudi 4u trung va con giong

Trong qua trinh ap trimg ¢ nhiét d6 27°C véi mat d6 ap 20 phoi/mL, theo dbi qua
trinh phat trién phoi dén khi 50% au trung chit D xuat hién thu toan bd 4u tring sang bé
uong voi mat d§ ban dau 1a 3 con/mL. Nuéc vong nudi dugc loc cat (thd va tinh) véi
kich thudc hat cat 200-300pum va duoc chira trong nha it nhét 1a 2 ngay dé 6n dinh nhiét
d6. Bé nuoi 4u trung dat trong nha c6 hai loai: bé xi mang 4 m® (2 x 2 x 1 m)va bé
composite 1m?3 hinh ban cau, suc khi nhe lién tuc. Riéng bé cho 4u trung xubng day va
wong gidng ¢ hinh chir nhat day bang, véi kich thude 2 x 1 x 0,8 m dit ngoai troi co
che ludi lan.

O giai doan 4u tring séng ndi, mat do du tring ban dau wong ¢ tat ca cac dot thyc
nghiém 1a 3 con/mL. Hang ngay 4u tring duogc cho an 2 1an, vao lic 8h sang va 2 gio chidu
bang hdn hop 3 loai vi tao Nannochloropsis oculata, Isochrysis galbana va Chaetoceros
muelleri v&i mat do cho an 10.000 t& bao/mL. Thay nudc dugc thuc hién 2 ngay mot 1an
vao lac 8 gio sang, thay toan bd nudc cii. Khi 4u trung 16n 1én thi dung ludi thay nudc 6
c0 ludi lon hon. Viéce thay nudc 100% sau 2 ngay véi muc dich loai bd toan bo nude cii
chira thirc an con du va xac chét mét s au tring. Kiém tra tang truong ciing nhu ty 1¢ song
au trung, danh gia do nhanh nhen, kha ning béi 16i ciia 4u tring, loai bo chat do bam bén
thanh ho nuéi, day khi. Pay ciing 1a quy trinh chuan ma nhiéu nguoi trén thé thé gisi tmg
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dung dé san xuét gidng cac ddi twong dong vat than mém (Braley, 1992, Ellis, 1998). Khi
au trung dén ngay thir 4, cho 4u trung 4n tdo cong sinh véi lidu lwong 5.000 té bao/mL.
Budc qua ngdy thir 5 thi chuyén toan bd 4u tring ra bé ngoai trdi c6 che ludi lan.

Dén ngay thir 7 thi cho vat bam 1a da san ho chét vao.D4 san ho chét duoc vé
sinh bang Chlorine A va rira lai bang nuéc ngot, phoi kho. Dén ngay tht 14 thi dung
cho dn tao cong sinh va vi tao 1am thirc an. Dén luc nay, con giéng hinh thanh, biéu hién
br:ing viéc tao thanh mdi quan hé cOng sinh trén mang 4o trai con. Khi ¢ ngoai troi thi
cac bién phap k¥ thuat cling khac di. Thay nudc dugce thuc hién 30% hang ngay va sau
mot tudn thi thay nude toan bo. Khi thay nudc toan bo két hop véi vé sinh day khi va
thanh ho vi giai doan nay ¢ ngoai trdi nén rong phat trién manh. Suc khi cling dugc dicu
chinh manh 1én tranh nu6c phan tang. Qua trinh thuc nghiém két thuc khi con giéng dat
kich thudc chiéu dai 2cm (khoang 3 thang tinh tir luc d8).

Két qua 4 dot san xuét giéng trai tai tuong vay duogc thé hién ¢ Bang 3.26.

ud san xuat thir nghi€ém giong trai tai twogng vay

Biang 3.26. Két
Tong Autring | Au tring Au trung Con Ty 1 _
Dot trimg chirD | c6chan | "8 | giong jsongD
(Tring) (con) (con) sinh 2cm gons
(con) (con) 2cm (%)
1 48.245.210 | 33.771.647 | 16.885.824 | 6.754.329 | 1.165.789 | 3,45
2 63.628.910 | 45.856.230 | 22.392.670 | 8.957.068 | 1.791.414 | 3,91
3 55.673.245 | 40.821.340 | 20.054.960 | 8.021.984 | 1.645.326 | 4,03
4 123.474.950 | 91.234.563 | 47.834.550 [19.133.820| 4.123.457 | 4,52
TONG/TB |291.022.315 |211.683.780|107.168.004 |42.867.201| 8.725.986 | 3,98

Ghi chi:Au tring chit D la du trimg c¢é hinh dang chit D sau sau du tring
Trochophora; Au trimg c¢é chan la du trimg hinh thanh chdn bo d@é chudn bi bién thdi
xuong day; Au trimg cong sinh la du trimg da hinh thanh moi quan hé cong sinh véi
tdo cong sinh

Stic sinh san cua trai tai twong rat 16n. Mic du s6 luong trai tham gia sinh san it
(193 con) nhung tong s6 trimg thu duoc rat 1on, 291.022.315.86 luong u trung chir D
khoe manh dé dua vao wong nudi ciing kha cao 211.683.780 au trung. S6 lwong 4u tring
d3 hinh thanh quan hé cong sinh, ddy 1a s6 luong 4u trang di xudng ddy thanh cong dat
kha cao 42.867.201 4u trung. Sau thdi gian 3 thang wong nudi, thu dugc 8.725.986 con
gidng véi kich thude chiéu dai trung binh 2cm. Tuy nhién ty 18 séng trung binh tir au
trung chit D dén con giéng 2cm dat kha thap, chi 3,98%. Ty 1¢ séng nay tang dan tir dot
san xudt dau tién dén dot thir 4, ching to k¥ thuat cham séc au trung va con giéng theo

thoi gian cang hoan thién dén.
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CHUONG 4: KET LUAN VA PE XUAT Y KIEN
4.1. Két luan
> Dic diém sinh hoc sinh san trai tai tweng vay
Trai tai tugng vay 13 d6i twong ludng tinh ddng thoi, tinh duc chin trude. Qua
trinh phat trién tuyén sinh duc chia lam 5 giai doan: I: giai doan chua hoat dong, 11: giai
doan sinh trudng, III: giai doan phét trién, IV: giai doan thanh thuc va sinh san, V: giai
doan sau khi dé va thoai hoa.

Kich thudc thanh thyc sinh dyc 1an du cua trai theo chiéu dai 1a 19,1cm. Trai tai
tuong vay c6 kha nang sinh san quanh ndm nhung tip trung vao mua vu sinh san chinh
tr thang 5 t61 thang 8 hang nam.

Strc sinh san tuyét ddi trung binh cua trai tai twong vay 1 5.211.900 + 167.319
trimg/ca thé cai, strc sinh san twong d6i 1a 2.035 + 44 trimg/g khoi lugng toan than va
8.968 + 323 trimg/g khdi lugng than mém. Strc sinh san hiru hiéu 1 5.463.000 + 50,13
au trung chir D/ ca thé cai trong mot lan sinh san.

> Co sé khoa hoc va thue nghiém san xuit giong trai tai twong vay

Trong nudi vo thanh thuc sinh duc trai tai tuong vay, cudng do anh sang 2.000-
4.000 lux 1 phu hop. Kich thich sinh san trai tai tugng vay bang phuong phéap phoi kho
trong bong ram (nhiét d6 30 °C trong vong 30 phut) két hop dong chay cho ty 18 thu
tinh, nd va strc sinh san hitu hiéu 1a cao nhat. Nhiét do thu tinh 27-29 °C 1a phu hop.

Trong wong nudi 4u trung giai doan séng ndi, diéu kién d6 man 30-33ppt, mat
d6 wong 3-5 4u tring chit D/mL, thtc an 13 sy két hop cac loai vi taio Nannochloropsis
oculata, Chaetoceros muelleri va Isochrysis galbana véi ty 16 1:1:1 vé mat d6 voi mat
d6 cho an 15.000 té bao/mL, mat do tao cong sinh (Symbiodinium microadriaticum)
5.000 té bao/mL 1a thich hop nhat cho sinh truéng va ty 18 song cta 4u tring trai tai
tuong vay.

K thuat wong 4u tring trai tai twong vay giai doan séng ddy va trai giéng: do man
30-33ppt, anh séang 2.000- 4.000 lux va vat bam 13 d4 san ho chét 1a thich hop nhét. Trai
sinh truéng nhanh va ty 18 séng cao.

Déi véi trai gidng, phurong phap van chuyén kin ¢ nhiét d 22°C - 25°C, mat do 1.000
con/thing x6p (kich ¢& 40 x 60 x 40cm), thoi gian van chuyén 5 gio 13 thich hop nhat véi ty
1 séng cao nhat.

Qua 4 dot thuc nghiém san xuét gidng, ty 1& séng trung binh tir au tring chit D dén
con giéng 2cm 13 3,98 % va thu dugc 8.725.986 con gidng
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4.2. Pé xuit y kién

Trong nghién ctru nay, tdo cOng sinh dugc thu tur viéc ct mang 4o trai bd me,
phan 1ap va bao quan dung trong mot thoi gian ngan (1 tuan). Tuy nhién, song song véi
viéc thu tao cong sinh 1a giét trai bd me va khau bao quan phirc tap. Trai tai tugng vay
thu nhan cac dudng chat cho qua trinh hinh thanh san pham sinh duc chinh 13 tir mdi
quan hé cong sinh véi vi tao, nhung néu bd sung ngudn thirc in phu hop cho qua trinh
nudi vo thi chat luong san pham sinh dyc ciing nhu chat lugng au tring ciing dugc nang
1én. Do d6, dé dam bao hoat dong san xuit gidng trai tai trong vay duoc thanh céng va
6n dinh, can nghién ctru sau hon cac khia canh sau:

Nghién ciru phén l1ap, luu gii, nhan sinh khdi tao cong sinh va thoi diém cho tao
cong sinh trong wong nudi du tring dé nang cao ty 18 song gidng trai tai tugng vay.

Nghién ctru bo sung cac loai thirc an trong qué trinh nudi vo thanh thuc sinh duc

trai bd me dé nang cao chat lugng san pham sinh duc, au trung va con giong.
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PHU LUC XU LY SO LIEU CUA LUAN AN

1. Pac diém sinh hoc sinh sidn

Descriptives

95% Confidence Interval

for Mean
Std. Lower Upper | Minimu|Maximu
N | Mean | Deviation |Std. Error| Bound Bound m m

Fa 11-15] 4| 4.31E5| 24303.635| 1.215E4| 392327.49| 469672.51| 410000( 466000
16-20] 4| 2.34E6| 229736.080( 1.149E5| 1972438.63| 2703561.37|2066000( 2610000
21-25| 4| 4.41E6| 292948.232| 1.465E5| 3941853.99| 4874146.01{4066000(4690000
26-30] 4| 7.28E6| 134257.216| 6.713E4| 7063866.81| 7491133.19(7100000( 7400000
31-35| 4| 1.16E7| 281010.083| 1.405E5({11157850.25|12052149.75 1.E7 1.E7
Total | 20| 5.21E6|4028271.850| 9.007E5| 3326610.74| 7097189.26| 410000 1.E7
Fatt 11-15| 4| 345.25 7.719 3.860 332.97 357.53 338 356
16-20] 4| 1188.75 60.665[ 30.333 1092.22 1285.28 1121 1259
21-25| 4{1980.00 53.647| 26.823 1894.64 2065.36 1936 2049
26-30] 4{2810.50 35.875| 17.937 2753.42 2867.58 2777 2843
31-35| 4{3851.00 03.263| 46.632 3702.60 3999.40f 3754 3949
Total | 20| 2035.10 1255.399( 280.716 1447.56 2622.64 338 3949
Fat 11-15| 4|1364.50 35.313| 17.656 1308.31 1420.69 1331 1414
M 16-20] 4|5559.00 195.733| 97.866 5247.55 5870.45| 5297 5738
21-25| 4(8475.75 261.742| 130.871 8059.26 8892.24 8298 8865
26-30] 4| 1.29E4 1199.486| 599.743 11014.85 14832.15| 11563| 13942
31-35| 4| 1.65E4 160.215( 80.108 16263.31 16773.19| 16408 16755
Total | 20| 8968.20 5496.572| 1229.071 6395.73 11540.67 1331 16755




ANOVA

Sum of Squares df Mean Square F Sig.
Fa  Between 3.076E14 4 7.690E13| 1.628E3 000
Groups
Within 7.085E11 15 4.724E10
Groups
Total 3.083E14 19
Fatt Between 2.989E7 4| 7473675.325| 2.251E3 000
Groups
Within 49808.500 15 3320567
Groups
Total 2.994E7 19
Fat  Between 5.693E8 4 1.423E8|  452.556 000
m  Groups
Within 4717505.500 15|  314500.367
Groups
Total 5.740E8 19
Post Hoc Tests
Homogeneous Subsets
Fa
Duncan
i Subset for alpha = 0.05
nghie
mthuc N 1 2 3 4 5
11-15 4| 431E5
16-20 4 2 34E6
21-25 4 4.41E6
26-30 4 7.28E6
31-35 4 1.16E7
Sig. 1.000 1.000] 1.000 1.000] 1.000
Means for groups in homogeneous subsets are
displayed.




Fatt

Duncan
nghie Subset for alpha = 0.05
mthuc 1 2 3 4 5
11-15 4] 345.25
16-20 4 1188.75
21-25 4 1980.00
26-30 4 2810.50
31-35 4 3851.00
Sig. 1.000{ 1.000f 1.000{ 1.000{ 1.000
Means for groups in homogeneous subsets are
displayed.
Fatm
Duncan
nghie Subset for alpha = 0.05
mthuc 1 2 3 4 5
11-15 4] 1364.50
16-20 4 5559.00
21-25 4 8475.75
26-30 4 1.29E4
31-35 4 1.65E4
Sig. 1.000f 1.000f 1.000{ 1.000{ 1.000

Means for groups in homogeneous subsets are

displayed.




Co sé khoa hgc sinh san nhan tao

Thi nghiém 1:

Descriptives

95% Confidence Interval
for Mean
N | Mean | Std. Deviation | Std. Error |Lower Bound [Upper Bound|Minimum| Maximum
tylesong 2.000 lux 6| .6880 .00709 .00289 .6806 .6955 .68 .69
4.000 lux 6| .6783 .00536 .00219 .6727 .6840 .67 .68
6.000 lux 6| .6342 .01349 .00551 .6201 .6484 .62 .66
Total 18| .6669 .02564 .00604 .6541 .6796 .62 .69
dobeo 2.000 lux 6| .2449 .00431 .00176 .2404 .2495 .24 .25
4.000 lux 6| .2090 .01198 .00489 .1965 2216 .19 22
6.000 lux 6| .1937 .00624 .00255 .1872 .2003 19 .20
Total 18| .2159 .02339 .00551 .2043 2275 19 .25
tylethanh 2.000 lux 6| .5557 .00894 .00365 .5463 .5651 .55 .57
thuc 4.000 lux 6| .5083 .00936 .00382 .4985 5181 .50 .52
6.000 lux 6| .4584 .01211 .00494 4457 4711 44 48
Total 18] .5075 .04198 .00989 .4866 .5283 44 .57
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.
tylesong 2.883 2 15 .087
dobeo 3.341 2 15 .063
tylethanhthuc .336 2 15 .720
ANOVA
Sum of Squares df Mean Square F Sig.
tylesong Between Groups .010 2 .005 56.729 .000
Within Groups .001 15 .000
Total .011 17
dobeo Between Groups .008 2 .004 61.868 .000
Within Groups .001 15 .000
Total .009 17
tylethanhthuc  Between Groups .028 2 .014 135.545 .000
Within Groups .002 15 .000
Total .030 17




Post Hoc Tests

Homogeneous Subsets

Ty 1é séng

Duncan

Subset for alpha = 0.05
nghiemthuc 1 2
6.000 lux 6 .6342
4.000 lux 6 .6783
2.000 lux 6 .6880
Sig. 1.000 .093

Means for groups in homogeneous subsets are

displayed.

Do béo
Duncan

Subset for alpha = 0.05

nghiemthuc 1 2 3
6.000 lux 6 .1937
4.000 lux 6 .2090
2.000 lux 6 .2449]
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Ty 18 thanh thuc

Duncan

Subset for alpha = 0.05
nghiemthuc 1 2 3
6.000 lux 6 4584
4.000 lux 6 .5083
2.000 lux 6 .5557|
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.



Thi nghiém 2:

Descriptives

95% Confidence
Interval for Mean
Std. Std. Lower Upper Minimu

N Mean Deviation | Error Bound Bound m Maximum

Thoigianhi PKDC 6| 1.3683E2| 4.26224| 1.74005| 132.3604| 141.3063| 131.00 144.00
euung PKDCDM 6] 1.1283E2| 1.47196| .60093| 111.2886( 114.3781| 111.00 115.00
SOCNHIET 6| 86.8333| 2.13698| .87242| 84.5907| 89.0760| 84.00 89.00
HOACHAT 6] 83.0000f 1.41421| .57735 81.5159 84.4841 81.00 85.00

Total 24| 1.0488E2| 22.32821| 4.55773 95.4466| 114.3034 81.00 144.00

tylede PKDC 6] 47.5000 54772 .22361 46.9252 48.0748 47.00 48.00
PKDCDM 6| 53.6667| 1.63299| .66667| 51.9529| 55.3804| 52.00 56.00
SOCNHIET 6| 59.5000| 1.51658| .61914| 57.9085] 61.0915| 57.00 61.00
HOACHAT 6| 67.1667| 2.04124| .83333| 65.0245] 69.3088| 64.00 70.00

Total 24| 56.9583| 7.55547| 1.54225| 53.7679| 60.1487| 47.00 70.00

tylethutinh  PKDC 6| 64.8333| 1.16905| .47726| 63.6065] 66.0602] 63.00 66.00
PKDCDM 6] 58.3333 .51640| .21082| 57.7914| 58.8753| 58.00 59.00
SOCNHIET 6| 52.1667| 1.60208| .65405| 50.4854| 53.8479| 51.00 55.00
HOACHAT 6] 42.0000] 1.26491| .51640 40.6726 43.3274 40.00 43.00

Total 24| 54.3333| 8.66611| 1.76896| 50.6740( 57.9927| 40.00 66.00

tyleno PKDC 6| 60.5000| 2.07364| .84656| 58.3238] 62.6762| 57.00 62.00
PKDCDM 6| 56.0000| 2.60768| 1.06458| 53.2634| 58.7366| 53.00 60.00
SOCNHIET 6| 51.3333 .81650| .33333| 50.4765| 52.1902( 50.00 52.00
HOACHAT 6| 43.3333|] 1.21106| .49441 42.0624 44.6043 42.00 45.00

Total 24| 52.7917| 6.70483| 1.36862| 49.9605| 55.6229| 42.00 62.00

ssshh PKDC 6| 4.9197E3| 81.47310|33.26126| 4834.1659| 5005.1674| 4789.00] 4992.00
PKDCDM 6| 4.5823E3| 9.20145| 3.75648| 4572.6770( 4591.9897| 4575.00 4599.00
SOCNHIET 6| 4.1883E3| 36.26936|14.80691| 4150.2710| 4226.3957| 4155.00] 4251.00
HOACHAT 6| 3.7225E3| 43.95793|17.94575| 3676.3690| 3768.6310| 3679.00/ 3808.00

Total 24| 4.3532E3|458.72943|93.63775| 4159.5039| 4546.9128( 3679.00[ 4992.00




ANOVA

Sum of Squares df Mean Square F Sig.
Thoigianhieuung Between Groups 11332.125 3 3777.375 561.691 .000
Within Groups 134.500 20 6.725
Total 11466.625 23
tylede Between Groups 1265.792 3 421.931 178.910 .000
Within Groups 47.167 20 2.358
Total 1312.958 23
tylethutinh Between Groups 1698.333 3 566.111 390.421 .000
Within Groups 29.000 20 1.450
Total 1727.333 23
tyleno Between Groups 967.792 3 322.597 97.510 .000
Within Groups 66.167 20 3.308
Total 1033.958 23
ssshh Between Groups 4790100.458 3| 1596700.153 640.583 .000
Within Groups 49851.500 20 2492575
Total 4839951.958 23
Post Hoc Tests
Homogeneous Subsets
Thai gian hiéu @ng
Duncan
Subset for alpha = 0.05
nghiemthuc 1 2 3 4
HOACHAT 6 83.0000
SOCNHIET 6 86.8333
PKDCDM 6 1.1283E2
PKDC 6 1.3683E2
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.




Ty 18 dé

Duncan

Subset for alpha = 0.05
nghiemthuc 1 2 3 4
PKDC 6 47.5000
PKDCDM 6 53.6667
SOCNHIET 6 59.5000
HOACHAT 6 67.1667
Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

Ty 1& thu tinh

Duncan

Subset for alpha = 0.05
nghiemthuc 1 2 3 4
HOACHAT 6 42.0000
SOCNHIET 6 52.1667
PKDCDM 6 58.3333
PKDC 6 64.8333
Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

Ty 1 né

Duncan

Subset for alpha = 0.05
nghiemthuc 1 2 3 4
HOACHAT 6 43.3333
SOCNHIET 6 51.3333
PKDCDM 6 56.0000
PKDC 6 60.5000
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.




Duncan

Swc sinh san hiru hi¢u

nghiemthuc

Subset for alpha = 0.05

1

2

3

HOACHAT
SOCNHIET
PKDCDM
PKDC

Sig.

(2]

3.7225E3

1.000

4.1883E3

1.000

4.5823E3

1.000

4.9197E3

l.OOOI

Means for groups in homogeneous subsets are displayed.

Thi nghiém 3:
Descriptives

95% Confidence

Interval for Mean
Std. Std. | Lower | Upper Maximu

N | Mean |Deviation| Error | Bound | Bound [ Minimum m

tylethuti 25do| 4| .5975| .02061(.01030 5647 6303 57 .62
nn 27do| 4| .6498| .01622|.00811 6240 6756 .63 .67
29do| 4| .6752| .01654|.00827 6489 7015 .66 .69
Total| 12| .6409| .03747|.01082 6171 6647 57 .69
tyleno 25do| 4| .8331| .01214(.00607 .8138 .8525 .82 .85
27do| 4| .7754] .01143|.00572 1573 .7936 .76 .79
29do| 4| .6066| .02223|.01111 5713 6420 58 .63
Total| 12| .7384| .10142|.02928 .6740 .8028 .58 .85
thoigian 25do| 4|24.5000{ 1.29099(.64550| 22.4457| 26.5543 23.00 26.00
o 27do| 4/20.0000{ .81650(.40825| 18.7008| 21.2992 19.00 21.00
29do| 4|18.2500( 1.25831|.62915| 16.2478| 20.2522 17.00 20.00
Total] 12|20.9167| 2.93748(.84798| 19.0503| 22.7831 17.00 26.00




ANOVA

Sum of Squares | df | Mean Square F Sig.
tylethutinh Between
013 2 006 19.599| .001
Groups
Within Groups .003 9 .000
Total 015 11
tyleno Between
111 2 .055| 215.313| .000
Groups
Within Groups .002 9 .000
Total 113 11
thoigianno Between
83.167 2 41.583| 31.851| .000
Groups
Within Groups 11.750 9 1.306
Total 94917 11

Post Hoc Tests

Homogeneous Subsets

Ty Ié thu tinh
Duncan
NGIE Subset for alpha = 0.05
MTH
ucC N 1 2
25do 4 5975
27do 4 .6498
29do 4 6752
Sig. 1.000 076

Means for groups in homogeneous subsets

are displayed.



Duncan

NGIE Subset for alpha = 0.05
MTH

ucC N 1 2 3
29do 4  .6066

27do 4 7754

25do 4 .8331
Sig. 1.000f 1.000{ 1.000

Means for groups in homogeneous subsets are
displayed.

Thot gian né
Duncan
NGIE Subset goorsalpha =
MTH :
ucC N 1 2
29do 4 18.2500
27do 41 20.0000
25do 4 24.5000
Sig. .058 1.000

Means for groups in homogeneous
subsets are displayed.

Oneway

ONEWAY tylethutinh tyleno thoigianno BY NGIEMTHUC
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS

/POSTHOC=DUNCAN ALPHA(0.05).

[DataSet0]



Descriptives

95% Confidence Interval
std. for Mean
Deviati| Std. Lower Minim [Maxim
N | Mean on Error | Bound |Upper Bound| um um
tylethut 25do | 4 .5975( .02061|.01030 5647 .6303 57 .62
inh 27do | 4| .6498| .01622|.00811 .6240 6756 .63 .67
29do | 4| .6752| .01654|.00827 6489 7015 .66 .69
Total |12 .6409( .03747(.01082 6171 6647 57 .69
tyleno 25do | 4| .8331| .01214|.00607 .8138 .8525 .82 .85
27do | 4| .7754| .01143(.00572 1573 .7936 76 .79
29do | 4| .6066| .02223|.01111 5713 .6420 .58 .63
Total |12 .7384| .10142|.02928 6740 .8028 .58 .85
thoigia 25do | 4/24.5000(1.29099| .64550( 22.4457 26.5543| 23.00| 26.00
nno 27do | 4/|20.0000| .81650| .40825| 18.7008 21.2992| 19.00| 21.00
29do | 4/18.2500|1.25831( .62915| 16.2478 20.2522( 17.00| 20.00
Total |12(20.9167(2.93748| .84798 19.0503 22.7831| 17.00| 26.00
ANOVA
Sum of
Squares df  |Mean Square F Sig.
tylethutinh Between Groups 013 2 .006] 19.599 .001
Within Groups .003 9 .000
Total 015 11
tyleno Between Groups 111 2 .055| 215.313 .000
Within Groups .002 9 .000
Total 113 11
thoigianno Between Groups 83.167 2 41.583| 31.851 .000
Within Groups 11.750 9 1.306
Total 94.917 11




Post Hoc Tests

Homogeneous Subsets

tylethutinh

Duncan
Subset for alpha =
NGIEMT 0.05
HUC N 1 2
25do 4 5975
27do 4 .6498
29do 4 6752
Sig. 1.000 076
Means for groups in homogeneous subsets
are displayed.
tyleno
Duncan
NGIE Subset for alpha = 0.05
MTH
uc N 1 2 3
29do 4/  .6066
27do 4 7754
25do 4 .8331
Sig. 1.000; 1.000f 1.000
Means for groups in homogeneous subsets are
displayed.
thoigianno

Duncan
NGIE Subset for alpha =
MTH 0.05
ucC N 1 2
29do 4/ 18.2500
27do 4( 20.0000
25do 4 24.5000
Sig. .058 1.000

Means for groups in homogeneous
subsets are displayed.

SAVE OUTFILE='D:\TIEN SI\Luan an 6.4\nhietdothutinh.sav'
/COMPRESSED.



Kiém dinh DunCan
cd4

Duncan

Subset for

alpha =0.05
nghiemthuc| N 1
27ppt 3| 159.5333
30 3| 165.0000
33 3 171.8667
Sig. .066

Means for groups in
homogeneous subsets are

Thi nghiém 4. anh huong cua d6 man uong au tring

cd6

Duncan

Subset for

alpha =0.05
nghiemthuc| N 1
27ppt 3| 178.4000
30 3| 182.3333
33 3| 187.4000
Sig. 242

Means for groups in
homogeneous subsets are

displayed. displayed.
tdst
Duncan Duncan
Subset for alpha = Subset for alpha
0.05 =0.05
nghiemthuc| N 1 2 nghiemthuc| N 1 2
3 193.3333 2700t 3 5.2269

27ppt 3 207.6667 |0 3 7.9556
. 232.8333 33 i 8.3254

9. 1000,  -285 J 1.000 631

Means for groups in homogeneous
subsets are displayed.

Means for groups in homogeneous
subsets are displayed.

TDSTTUYETDOI TLS8

Duncan Duncan

Subset for alpha Subset for alpha =

=0.05 0.05

nghiemthuc| N 1 2 nghiemthuc| N 1 2
27ppt 3| 7.4286 27ppt 3| 26.6667
30 3 12.3333 |30 3 34.6667
33 3 13.0714 33 3 38.6667
Sig. 1.000 501 [Sig. 1.000 212

Means for groups in homogeneous
subsets are displayed.

Means for groups in homogeneous
subsets are displayed.



Thi nghiém 2.4. Anh hudng cia mat do wong 4u tring

Kiém dinh Dun Can
cd3 cd5
Duncan Duncan
Subset for alpha =0.( Subset for alpha =0.05
matdo| N 1 2 matdo| N 1 2 3
md9 3[1.5370E2 md9 311 6783E2
md7 3(1.5900E2|1.5900E2 md7 31.7490E2(1.7490E2
md5 3 1.6960E2(1.69 md5 3 1.8373E2(1 8373E2
md3 3 1.74 \md3 3 1. 9610E2
S1g 382 101 S1g. 299 203 088
Means for groups in homogeneous sub Means for groups m homogeneous subsets
are displayed. are displayed.
cd? tdstcd
Duncan Duncan
Subset for alpha = Subset for alpha =
0.05 0.05
matdo| N 1 2 matdo| N 1 2
md9 31 186.67 md? 3 461
md7 3 18983 md7 3 491
md5 3 21843 md5 3 7.28
md3 3 228500 md3 3 8.01
Sig. 704 246 [Sig. 730 404
Means for groups in homogeneous Means for groups m homogeneous subsets are
displayed. subsets are displayed.
tls3 tls5
Duncan Duncan
Subset for Subset for alpha =0.05
alpha =005 matdo| N 1 2 3
matdo N 1 md9 3| 4867
md9 3 8467 md7 3 54 83
md3 3 8500 md5 3 61.00
md7 3 85.00 md3 3
md3 3 86.17 Sig. 1.0000 1000 1.000
Sig. 668 Means for groups in homogeneous subsets are
displayed.

Means for groups in homogeneous subsets are displayed.



tls7

Duncan
Subset for alpha =0
matdo N 1 2
md9 3 30.67
md7 3 36.00
md5 3
md3 3
Sig. 1.000| 1.000

Means for groups in homogeneous sub are displayed.

Thi nghiém anh hwéng dé min nudi 4u trung

Descriptives

95% Confidence
Std. Interval for Mean
Deviati | Std. Lower Upper |[Minim| Maxim
N | Mean on Error | Bound Bound um um

chieudaic 24 ppt| 6| 2.0650E2|3.27109|1.33542| 203.0672| 209.9328(203.00| 211.00
uoi 27 ppt| 6] 2.1100E2|2.19089| .89443| 208.7008| 213.2992|208.00( 214.00
30 ppt| 6] 2.2450E2|1.87083| .76376| 222.5367| 226.4633|222.00( 227.00

33 ppt| 6]2.2183E2|1.47196| .60093| 220.2886| 223.3781|220.00{ 224.00

Total | 24| 2.1596E2|7.89870(1.61232| 212.6230( 219.2937|203.00| 227.00

DGR 24 ppt| 6| 9.5000| .46730| .19077| 9.0096( 9.9904| 9.00[ 10.14
27 ppt| 6| 10.1429| .31298| .12778| 9.8144| 10.4713| 9.71f 10.57

30ppt] 6| 12.0714| .26726( .10911| 11.7910[ 12.3519( 11.71| 12.43

33ppt] 6] 11.6905| .21028| .08585| 11.4698| 11.9112| 11.43( 12.00

Total | 24| 10.8512|1.12839| .23033| 10.3747| 11.3277| 9.00| 12.43

SGR 24 ppt] 6 .0555| .00226| .00092 .0531 .0579 .05 .06
27 ppt] 6 .0586| .00148| .00061 .0570 .0602 .06 .06

30ppt] 6 .0675| .00119| .00049 .0662 .0687 .07 .07

33ppt] 6 .0658| .00095| .00039 .0648 .0667 .06 .07

Total | 24 .0618| .00525| .00107 .0596 .0640 .05 .07

tylesong 24 ppt] 6 .2236| .02193| .00895 .2006 2466 .20 .25
27 ppt] 6 .2579| .01935| .00790 2376 2782 .23 .28

30ppt] 6 .3381| .02061| .00841 3165 .3598 .32 37

33ppt] 6 .3170| .00792| .00323 .3086 .3253 .30 .33

Total | 24 .2841| .04970| .01015 2631 3051 .20 37




ANOVA

Sum of Mean
Squares df Square F Sig.
chieudaicuo Between Groups 1329.125 3 443.042| 83.724 .000
i Within Groups 105.833 20 5.292
Total 1434.958 23
DGR Between Groups 27.125 3 9.042| 83.724 .000
Within Groups 2.160 20 .108
Total 29.285 23
SGR Between Groups .001 3 .000| 81.186 .000
Within Groups .000 20 .000
Total .001 23
tylesong Between Groups .050 3 .017( 49.756 .000
Within Groups .007 20 .000
Total .057 23
Post Hoc Tests
Homogeneous Subsets
chieudaicuoi
Duncan
Subset for alpha = 0.05
nghiemthuc N 1 2 3
24 ppt 6| 2.0650E2
27 ppt 6 2.1100E2
33 ppt 6 2.2183E2
30 ppt 6 2.2450E2
Sig. 1.000 1.000 .058

Means for groups in homogeneous subsets are displayed.




DGR

Duncan

nghie Subset for alpha = 0.05
mthuc 1 5 3

24 ppt 6| 9.5000

27 ppt 6 10.1429

33 ppt 6 11.6905
30 ppt 6 12.0714
Sig. 1.000| 1.000]  .058

Means for groups in homogeneous subsets

are displayed.

SGR
Duncan
nghie Subset for alpha = 0.05
mthuc 1 5 3
24 ppt 6| .0555
27 ppt 6 0586
33 ppt 6 0658
30 ppt 6 0675
Sig. 1.000 1.000] .071

Means for groups in homogeneous subsets

are displayed.

tylesong
Duncan
nghie Subset for alpha = 0.05
mthuc 1 5 3
24 ppt 6| .2236
27 ppt 6 2579
33 ppt 6 3170
30 ppt 6 3381
Sig. 1.000 1.000] .059

Means for groups in homogeneous subsets

are displayed.




Anh huwéng cia chit day 1én sinh truéng
Kiém dinh DunCan

Chieucaol
cc8

Duncan

Subset for alpha

nghiemthuc |N 1

san ho chet
luoi

W W w

day be
cat 3

Means for groups in homogeneous subsets are displayed.

Duncan
nghiemth Subset for alpha = 0.05
uc N1 2 3
cat 3
luoi 3
day be  [3]4.7833E2
sanho 13 1.000 5.9167E2
chet 5.5833E2| 6.1167E2
Sig. 1.000 133
Means for groups in homogeneous subsets are displayed.
ccls

Duncan

Subset for alpha = 0.05
nghiemthuc N 1 2 3
cat 3| 6.9833
luoi 3 8.1000E2
day be 3 8.8167
san ho chet 3 9.1100
Sig. 1.000 1.0 150

NN

Means for groups in homogeneous subsets are displayed.
Duncan



cc22

nghiemth Subset for alpha = 0.05
uc N 1 2 3
cat 3| 8.8333
| £2 1.1367E
luoi 3 3/1.2667E
fav 9.1667 3
ay be
Y 3 2
1.000, 1.000
san ho 2

Means for groups in homogeneous subsets are displayed.

cc2
Duncan 9
nghiemth Subset for alpha =
uc N 1 2
cat 3 | 1.0350E3
luoi 3 |1.2183E3
day be 3 1.6033E3
san ho 3 1.7400E3
Sig. .068 154

Means for groups in homogeneous subsets are displayed.

cc36
Duncan
nghiemth Subset for alpha = 0.05
uc N 1 2 3
cat 3| 1.3083
luoi 3| 1.3333
daybe 3 2.2700E
san ho 3 2.6667E
Sig. .86 1.000, 1.000

Means for groups in homogeneous subsets are displayed.



cc43

tdsttuyetdoi
Duncan

_ Subset for alpha = 0.05
nghiemthuc (N 1 ) 3
cat 3[1.5817E3
luoi 3|1.7500E3
day be 3 2.8033
san ho chet |3 3.2367
Sig. .137| 1.000, 1.000

Means for groups in homogeneous subsets are displayed.

Duncan

nghiemthu | | Subset for alpha = 0.05
C N 1 2 3

cat 3| 32.65

luoi 3| 36.74

day be 3 61.8254

san ho chet|3 72.2222
Sig. 140 1.000, 1.000

Means for groups in homogeneous subsets are displayed.

dsttuongdoi
Duncan

Subset for alpha =
nghiemthuc N 1 2
cat 3 4.8080
luoi 3 5.0844
day be 3 6.2130
san ho chet 3 6.5923
Sig. 170 072

Means for groups in homogeneous subsets are displayed.



Duncan

Descriptives

Duncan

Subset for alpha = 0.05 Subset for alpha = 0.05

nghiemthuc N 1 2 3 nghiemthuc N 1 2 3

cat 3 29.7487 cat 3 4.2333

luoi 3 30.2740 luoi 3 4,8333

day be 3 42.0000] day be 3 10.2667|

sanho 3 55.7000| |[sanho 3 13.6333
Sig. 908 1.000 1.000| |[Sig. 217 1.000 1.000

95% Confidence
Interval for
NMean
Std. Std. Eg\ljvr?é Upper
N| Mean | Deviation | Error Bound | Minimum [Maximum

tylehaday luoi 3 [30.2740 1.65213 .95386(26.1699 34.3781 28.78 32.05
sanho 3 [55.7000 9.20315| 5.31344(32.8381| 78.5619 49.57 66.28
cat 3 [29.7487 4.34812| 2.51039/18.9473 40.5500 25.00 33.54
day be 3 42.0000 2.97045| 1.7149934.6210, 49.3790 39.06 45.00
Total 12139.4307| 11.97326| 3.45638|31.8232| 47.0381 25.00 66.28
tylesong luoi |3 14.8333 32146 .18559 4.0348 5.6319 4.60 5.20
sanho 3 |13.6333 51316] .29627|12.3586| 14.9081 13.20 14.20
cat 3 4.2333 .30551| .17638| 3.4744] 4.9922 3.90 4.50
day be 3 |10.2667 86217 .49777| 8.1249 12.4084 9.50 11.20
Total 128.2417 4,10066| 1.18376| 5.6362] 10.8471 3.90 14.20
tylehaday tylesong

Means for groups in homogeneous subsets are displayed.




Thi nghiém 9

Descriptives

95% Confidence Interval
for Mean
Std. Std. Lower Minim |Maxim
N | Mean | Deviation | Error Bound | Upper Bound [ um um

tlsngay 2000lux| 4(1.5708 .00000{ .00000 1.5708 1.5708| 1.57| 1.57
1 4000lux| 4{1.5708 .00000{ .00000 1.5708 1.5708| 1.57| 1.57
6000lux| 4|1.5708 .00000{ .00000 1.5708 1.5708| 1.57| 1.57
8000lux| 4|1.5708 .00000{ .00000 1.5708 1.5708| 1.57| 1.57

Total |16{1.5708 .00000{ .00000 1.5708 1.5708| 1.57| 1.57
tlsngay 2000lux| 4(1.1436 .01973| .00986 1.1122 1.1750| 1.12| 1.17
6 4000lux| 4{1.2393 .03984| .01992 1.1759 1.3027| 1.19] 1.29
6000lux| 4(1.1498 .02319( .01159 1.1129 1.1867| 1.12| 1.17
8000lux| 4{1.0870 .02778| .01389 1.0428 1.1313| 1.06] 1.12

Total ]16|1.1549 .06186( .01546 1.1220 1.1879| 1.06] 1.29
tlsngay 2000lux| 4| .8792 .02864| .01432 .8336 9248 .85 91
11 4000lux| 4| .9530 .02230( .01115 9175 .9885 .93 .98
6000lux| 4| .8519 .01449( .00724 .8289 .8750 .83 .86
8000lux| 4| .8294 .01423| .00711 .8068 .8521 .82 .85

Total |16 .8784 .05153( .01288 .8509 .9059 .82 .98
tlsngay 2000lux| 4| .6311 .01011( .00506 .6150 6472 .62 .64
16 4000lux| 4| .6688 .01041( .00520 .6522 .6853 .66 .68
6000lux| 4| .6005 .01565( .00782 5756 .6254 .58 .62
8000lux| 4| .5381 .01113| .00557 5204 5558 52 .55

Total |16| .6096 .05057( .01264 5827 .6366 52 .68
tlsngay 2000lux| 4| .4668 .00914| .00457 4522 4813 46 A48
21 4000lux| 4| .5411 .01506( .00753 5171 5650 52 .56
6000lux| 4| .4170 .01412| .00706 .3945 4395 40 43
8000lux| 4| .3790 .00879( .00439 .3650 .3930 37 39|

Total |16| .4510 .06353| .01588 4171 4848 37 .56
tlsngay 2000lux| 4| .3363 .00865| .00432 3225 .3501 .33 .35
26 4000lux| 4| .4668]  .00791| .00395 4542 4794 46| .47
6000lux| 4| .2786 .01343| .00671 2572 .3000 .26 29|
8000lux| 4| .2167 .02438( .01219 1780 .2555 .19 24

Total |16| .3246 .09631( .02408 2733 .3759 .19 A7




ANOVA

Sum of Mean
Squares df Square F Sig.
tlsngayl Between
.000 3 .000
Groups
Within Groups .000 12 .000
Total .000 15
tlsngay6 Between
.048 3 016/ 19.288 .000
Groups
Within Groups .010 12 .001
Total .057 15
tlsngayll Between
.035 3 .012| 26.709 .000
Groups
Within Groups .005 12 .000
Total .040 15
tlsngay16 Between
.037 3 012| 84.267 .000
Groups
Within Groups .002 12 .000
Total .038 15
tlsngay21 Between
.059 3 .020| 133.497 .000
Groups
Within Groups .002 12 .000
Total .061 15
tlsngay26 Between
136 3 .045| 199.436 .000
Groups
Within Groups .003 12 .000
Total 139 15




Post Hoc Tests

Homogeneous Subsets

tlsngay6
Duncan
Nghiem Subset for alpha = 0.05
thuc 1 2 3
8000lux 41 1.0870
2000lux 4 1.1436
6000lux 4 1.1498
4000lux 4 12393
Sig. 1.000  .765| 1.000

Means for groups in homogeneous subsets are
displayed.

tlsngayll
Duncan
Nghiem Subset for alpha = 0.05
thuc N 1 2 3
8000lux 4/  .8294
6000lux 4 .8519| .8519
2000lux 4 8792
4000lux 4 9530
Sig. 152 .088| 1.000

Means for groups in homogeneous subsets are
displayed.

tlsngay16
Duncan
Nghiem Subset for alpha = 0.05
thuc N 1 2 3 4
8000lux 4/ 5381
6000lux 4 6005
2000lux 4 6311
4000lux 4 6688
Sig. 1.000] 1.000{ 1.000] 1.000

Means for groups in homogeneous subsets are
displayed.




tisngay21

Duncan

Nghiem Subset for alpha = 0.05
thuc N 1 2 3 4
8000lux 4| .3790

6000lux 4 4170

2000lux 4 4668
4000lux 4 5411
Sig. 1.000{1.000{ 1.000| 1.000

Means for groups in homogeneous subsets

are displayed.

tisngay26
Duncan
Nghiem Subset for alpha = 0.05
thuc N 1 2 3 4
8000lux 4| .2167
6000lux 4 2786
2000lux 4 3363
4000lux 4 4668
Sig. 1.000{1.000] 1.000| 1.000

Means for groups in homogeneous subsets

are displayed.




Descriptives

95% Confidence
Interval for Mean
Std. Std. Lower Upper | Minimu | Maxim
N| Mean |Deviation| Error Bound Bound m um

DGR 2000 lux | 4| 22.9580 .03830] .01915| 22.8971| 23.0189| 22.91] 22.99
4000 lux | 4/ 30.6580 .06831| .03416| 30.5493| 30.7667( 30.59| 30.75

6000 lux | 4| 20.6680 .08641| .04320[ 20.5305| 20.8055| 20.59| 20.79

8000 lux | 4| 13.8580 .06831| .03416| 13.7493| 13.9667| 13.79| 13.95
Total 16| 22.0355| 6.19578| 1.54894| 18.7340| 25.3370| 13.79| 30.75
chieu 2000 lux | 4(2.6530E2 .00000] .00000| 265.3000| 265.3000 265.30| 265.30
dail " 1000 1ux | 4| 2.6530E2 .00000| .00000| 265.3000| 265.3000 265.30| 265.30
6000 lux | 4|2.6530E2 .00000] .00000| 265.3000| 265.3000 265.30| 265.30

8000 lux | 4|2.6530E2 .00000] .00000| 265.3000| 265.3000 265.30| 265.30

Total 16| 2.6530E2 .00000] .00000| 265.3000f 265.3000{ 265.30] 265.30
chieu 2000 lux | 4/3.9925E2| 1.25831| .62915| 397.2478| 401.2522| 398.00( 401.00
dai6 4000 lux | 4{4.2400E2| 4.24264| 2.12132| 417.2490| 430.7510| 420.00| 429.00
6000 lux | 4|3.8350E2| 1.73205| .86603| 380.7439| 386.2561| 382.00| 386.00

8000 lux | 4/3.5700E2| 1.41421| .70711] 354.7497| 359.2503| 356.00( 359.00

Total 16| 3.9094E2| 25.23349| 6.30837| 377.4915| 404.3835| 356.00] 429.00
chieu 2000 lux | 4/4.8325E2| 4.03113| 2.01556| 476.8356| 489.6644| 480.00( 489.00
daill 4000 lux | 4[5.5000E2| 1.41421| .70711| 547.7497| 552.2503| 549.00| 552.00
6000 lux | 4|4.6325E2| 1.25831| .62915| 461.2478| 465.2522| 462.00| 465.00

8000 lux | 4/4.3100E2| 1.63299| .81650| 428.4015| 433.5985| 429.00( 433.00

Total 16{4.8188E2| 45.00352|11.25088| 457.8943| 505.8557 429.00| 552.00




chieu 2000 lux | 4/6.0025E2| 1.70783| .85391| 597.5325| 602.9675| 598.00( 602.00
dai16 4000 lux | 4{6.9725E2| 1.70783| .85391| 694.5325| 699.9675| 695.00( 699.00|
6000 lux | 4|5.8025E2| 1.70783| .85391| 577.5325| 582.9675| 578.00|] 582.00]
8000 lux | 4/4.8375E2| 1.70783| .85391| 481.0325| 486.4675| 482.00| 486.00]
Total 16| 5.9038E2| 78.31549(19.57887| 548.6436| 632.1064| 482.00| 699.00|
chieu 2000 lux | 4|7.3550E2| 1.91485| .95743| 732.4530| 738.5470| 734.00( 738.00f
dai2l 4000 lux | 4[8.5450E2| 1.91485| .95743| 851.4530( 857.5470| 853.00| 857.00]
6000 lux | 4|7.0375E2| 2.21736| 1.10868| 700.2217| 707.2783| 701.00| 706.00]
8000 lux | 4/5.6450E2| 2.08167| 1.04083| 561.1876| 567.8124| 562.00| 567.00]
Total 16| 7.1456E2| 106.66956( 26.66739( 657.7223| 771.4027| 562.00| 857.00]
chieu 2000 lux | 4|8.3925E2 95743 .47871| 837.7265| 840.7735| 838.00] 840.00f
dai26 4000 lux | 4[1.0318E3| 1.70783| .85391|1029.0325(1034.4675| 1030.00|1034.00]
6000 lux | 4|7.8200E2| 2.16025| 1.08012| 778.5626| 785.4374| 780.00| 785.00]
8000 lux | 4/6.1175E2| 1.70783| .85391| 609.0325| 614.4675| 610.00| 614.00}
Total 16(8.1619E2| 154.89447(38.72362| 733.6501| 898.7249| 610.00{1034.00




ANOVA

Sum of Mean
Squares df Square F Sig.
DGR Between Groups 575.760 3 191.920| 4.203E4 .000
Within Groups 055 12 .005
Total 575.815| 15
chieudail Between Groups .000 3 .000 .000| 1.000
Within Groups 000 12 .000
Total 000 15
chieudai6  Between Groups 9477.188 3| 3159.062| 514.017 .000
Within Groups 73.750[ 12 6.146
Total 9550.938| 15
chieudaill Between Groups 30312.250 3| 10104.083| 1.796E3 .000
Within Groups 67.500[ 12 5.625
Total 30379.750| 15
chieudail6é Between Groups 91964.750 3| 30654.917| 1.051E4 .000
Within Groups 35.000f 12 2.917
Total 91999.750| 15
chieudai2l Between Groups | 170626.188 3| 56875.396| 1.372E4 .000
Within Groups 49.750( 12 4.146
Total 170675.938| 15
chieudai26 Between Groups | 359850.188 3| 119950.062| 4.203E4 .000
Within Groups 34.2501 12 2.854
Total 359884.438| 15
Post Hoc Tests
Homogeneous Subsets
DGR
Duncan
Subset for alpha = 0.05
nghiemthuc 1 2 3 4
8000 lux 4| 13.8580
6000 lux 4 20.6680
2000 lux 4 22.9580
4000 lux 4 30.6580
Sig. 1.000{ 1.000{ 1.000] 1.000

Means for groups in homogeneous subsets are displayed.



chieudail

Duncan

Subset for
nghiemt alpha = 0.05
huc N 1
2000 4 265.3000]
lux
4000 4 265.3000]
lux
6000 4 265.3000]
lux
8000 4 265.3000]
lux
Sig. 1.000]

Means for groups in
homogeneous subsets are

displayed.

Duncan

chieudai6

nghiemt
huc

Subset for alpha = 0.05

1 2

3

8000
lux

6000
lux

2000
lux

4000
lux

Sig.

3.5700E

2

1.000

3.8350E

2

1.000

3.9925E
2

1.000

4.2400E
2

1.000

Means for groups in homogeneous subsets are

displayed.




Duncan

chieudaill

nghiemt
huc

Subset for alpha = 0.05

1

2

3

8000
lux

6000
lux

2000
lux

4000
lux

Sig.

4.3100E
2

1.000

4.6325E
2

1.000

4.8325E
2

1.000

5.5000E
2

1.000

Means for groups in homogeneous subsets are

displayed.

Duncan

chieudail6

nghiemt
huc

Subset for alpha = 0.05

1

2

3

8000
lux

6000
lux

2000
lux

4000
lux

Sig.

4.8375E
2

1.000

5.8025E
2

1.000

6.0025E
2

1.000

6.9725E
2

1.000

Means for groups in homogeneous subsets are

displayed.




Duncan

chieudai2l

nghiemt
huc

Subset for alpha = 0.05

1

2

3

8000
lux

6000
lux

2000
lux

4000
lux

Sig.

5.6450E
2

1.000

7.0375E
2

1.000

7.3550E
2

1.000

8.5450E
2

1.000

Means for groups in homogeneous subsets are

displayed.

Duncan

chieudai26

nghiemt
huc

Subset for alpha = 0.05

1

2

3

8000
lux

6000
lux

2000
lux

4000
lux

Sig.

6.1175E
2

1.000

7.8200E
2

1.000

8.3925E
2

1.000

1.0318E
3

1.000

Means for groups in homogeneous subsets are

displayed.




Descriptives

95% Confidence
Interval for Mean
Std. Lower Upper [Minimu| Maxim
N | Mean [Deviation|Std. Error| Bound Bound m um

DGR 2000 lux| 4| 23.7820f .06831 .03416| 23.6733| 23.8907| 23.71| 23.87
4000 lux| 4| 31.8220| .06831 .03416| 31.7133| 31.9307( 31.75| 31.91

6000 lux| 4| 22.2520[ .02309 01155 22.2153| 22.2887| 22.23| 22.27

800 lux | 4| 14.9720| .05164| .02582| 14.8898| 15.0542( 14.91| 15.03

Total 16| 23.2070( 6.18138| 1.54535| 19.9132| 26.5008| 14.91| 31.91
chieuca 2000 lux| 4|2.3620E2| .00000 .00000| 236.2000| 236.2000( 236.20| 236.20
ol 4000 lux| 4|2.3620E2| .00000 .00000| 236.2000| 236.2000( 236.20| 236.20
6000 lux| 4|2.3620E2| .00000 .00000| 236.2000| 236.2000( 236.20| 236.20

800 lux | 4|2.3620E2| .00000 .00000| 236.2000| 236.2000( 236.20| 236.20

Total 16(2.3620E2(  .00000 .00000| 236.2000| 236.2000( 236.20| 236.20
chieuca 2000 lux| 4|3.6925E2| 1.25831 .62915| 367.2478| 371.2522| 368.00( 371.00
06 4000 lux| 4| 3.9000E2| .81650 .40825| 388.7008| 391.2992( 389.00( 391.00
6000 lux| 4|3.5350E2| 1.73205 .86603| 350.7439| 356.2561| 352.00( 356.00

800 lux | 4|3.2700E2| 1.41421 .70711| 324.7497| 329.2503| 326.00( 329.00

Total 16( 3.5994E2| 23.78927| 5.94732| 347.2611| 372.6139| 326.00 391.00
chieuca 2000 lux| 4|4.5075E2| 1.70783 .85391| 448.0325| 453.4675| 449.00( 453.00
0ll 4000 lux| 4|5.2000E2| 1.41421 .70711| 517.7497| 522.2503| 519.00( 522.00
6000 lux| 4|4.3325E2| 1.25831 .62915| 431.2478| 435.2522| 432.00( 435.00

800 lux | 4|4.0100E2| 1.63299 .81650| 398.4015| 403.5985( 399.00( 403.00

Total 16| 4.5125E2( 44.96740| 11.24185| 427.2886| 475.2114| 399.00 522.00
chieuca 2000 lux| 4|5.7225E2| 1.89297 .94648| 569.2379| 575.2621| 571.00[ 575.00
016 4000 lux| 4|6.6725E2| 1.70783 .85391| 664.5325| 669.9675| 665.00| 669.00
6000 lux| 4|5.5025E2| 1.70783 .85391| 547.5325| 552.9675| 548.00[ 552.00

800 lux | 4|4.5375E2| 1.70783 .85391| 451.0325| 456.4675| 452.00( 456.00

Total 16( 5.6088E2| 78.38867| 19.59717| 519.1046| 602.6454| 452.00[ 669.00
chieuca 2000 lux| 4|7.0550E2| 1.91485 .95743| 702.4530| 708.5470( 704.00( 708.00
021 4000 lux| 4|8.2450E2| 1.91485 .95743| 821.4530| 827.5470| 823.00| 827.00
6000 lux| 4|6.7525E2| 1.70783 .85391| 672.5325| 677.9675| 673.00[ 677.00

800 lux | 4|5.3450E2| 2.08167| 1.04083| 531.1876| 537.8124| 532.00| 537.00

Total 16( 6.8494E2(106.62924| 26.65731| 628.1188| 741.7562| 532.00( 827.00
chieuca 2000 lux| 4|8.3075E2| 1.70783 .85391| 828.0325| 833.4675| 829.00( 833.00
026 4000 lux| 4|1.0318E3| 1.70783 .85391(1029.0325| 1034.4675{1030.00{1034.00
6000 lux| 4|7.9250E2| 57735 .28868| 791.5813| 793.4187| 792.00( 793.00

800 lux | 4|6.1050E2| 1.29099 .64550| 608.4457| 612.5543| 609.00( 612.00

Total 16( 8.1638E2(154.53452| 38.63363| 734.0294| 898.7206| 609.00(1034.00




ANOVA

Sum of Squares | df | Mean Square F Sig.
DGR Between Groups 573.104| 3 191.035|6.097E4| .000
Within Groups 038 12 .003
Total 573.142| 15
chieucaol Between Groups .000 3 .000 .000| 1.000
Within Groups .000[ 12 .000
Total .000] 15
chieucao6 Between Groups 8467.188| 3 2822.396|1.557E3| .000
Within Groups 21.750( 12 1.812
Total 8488.938| 15
chieucaol Between Groups 30303.500 3 10101.167|4.408E3| .000
1 Within Groups 27.500| 12 2.292
Total 30331.000] 15
chieucaol Between Groups 92134.750 3 30711.583(9.961E3| .000
6 Within Groups 37.000] 12 3.083
Total 92171.750( 15
chieucao2 Between Groups 170503.188 3 56834.396( 1.559E4| .000
- Within Groups 43750| 12 3.646
Total 170546.938| 15
chieucao2 Between Groups 358190.250 3| 119396.750|6.097E4| .000
6 Within Groups 23.500| 12 1.958
Total 358213.750| 15
Post Hoc Tests
Homogeneous Subsets
DGR
Duncan
Subset for alpha = 0.05
nghiemthuc N 1 2 3 4
800 lux 4] 14.9720
6000 lux 4 22.2520
2000 lux 4 23.7820
4000 lux 4 31.8220
Sig. 1.000f 1.000{ 1.000{ 1.000

Means for groups in homogeneous subsets are displayed.




chieucaol

Duncan
Subset for

alpha = 0.05
nghiemthuc N 1
2000 lux 4] 236.2000
4000 lux 4 236.2000
6000 lux 4 236.2000
800 lux 4 236.2000
Sig. 1.000

Means for groups in homogeneous
subsets are displayed.

chieucao6
Duncan
Subset for alpha = 0.05
nghiemthuc N 1 2 3 4
800 lux 4| 3.2700E2
6000 lux 4 3.5350E2
2000 lux 4 3.6925E2
4000 lux 4 3.9000E2
Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
chieucaoll
Duncan
Subset for alpha = 0.05
nghiemthuc N 1 2 3 4
800 lux 4| 4.0100E2
6000 lux 4 4.3325E2
2000 lux 4 4.5075E2
4000 lux 4 5.2000E2
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.




Duncan

chieucaol6

nghiemthuc

Subset for alpha = 0.05

1

2

3

800 lux
6000 lux
2000 lux
4000 lux
Sig.

4.5375E2

1.000

5.5025E2

1.000

5.7225E2

1.000

6.6725E2

1.000

Means for groups in homogeneous subsets are displayed.

Duncan

chieucao21

nghiemt
huc

Subset for alpha = 0.05

1

2

3

800 lux

6000
lux

2000
lux

4000
lux

Sig.

5.3450E2

1.000

6.7525E2

1.000

7.0550E2

1.000

8.2450E2
1.000

Means for groups in homogeneous subsets are displayed.

Duncan

chieucao26

nghiemt
huc

Subset for alpha = 0.05

1

2

3 4

800 lux

6000
lux

2000
lux

4000
lux

Sig.

6.1050E2

1.000

7.9250E2

1.000

8.3075E2

1.000

1.0318E3
1.000

Means for groups in homogeneous subsets are displayed.







