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Tém tat. Nghién ctru nay duoc thue hién nhdm dénh gid anh huong ctia cac cong thiic thiie &n (thiee &n tu
ché, tao kho Spirulina 80% va tao twoi Chaetoceros sp.) dén sinh truedng va phat trién copepoda Apocyclops
panamensis phan 1ap tlt a0 nuoi tdm thé chan trang trong thoi gian 16 ngay. Két qua cho thay toc do ting
trudng va phat trién cta cta copepoda Apocyclops panamensis khi cho &n tao twoi cao hon so v6i khi cho an
thirc an ty ché va tao kho. Ty 1é mang tring trung binh cta copepoda tredng thanh ¢ nghiém thiic cho &n
tao tuwoi la 18,41 va ty ché& 16,95%, cao hon ¢ nghiém thitc tao kho (13,21%). Tuy nhién, kich thudc cua
copepoda khi cho @n cac loai thirc &n khac nhau khong c6 su khac biét ¢6 y nghia thong ké. Nghién ctru nay
chi ra rédng, c6 thé nuoi sinh khéi copepoda Apocyclops panamensis bang thitc &n tw ché thay thé tao tuoi

trong san xuat giong thuy san.

Tw khoa: copepoda Apocyclops panamensis, thitc dn, sinh trudng, phét trién
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Abstract. This study was conducted to evaluate the effects of feed formulations (processed feed, spirulina
80%, and Chaetoceros sp.) on the growth and development of copepod Apocyclops panamensis isolated from
white-leg shrimp ponds over 16 days. The results show that the growth and development rate was the
highest when the copepod was fed with Chaetoceros sp. The average egg-carrying rate of adult copepods in
the Chaetoceros sp. and processed feed treatments is 18.41 and 16.95%, higher than in the Spirulina treatment.
However, the copepod size is not statistically different among the treatments. This research suggests that

the processed diet is the best for copepod Apocyclops panamensis in aquaculture seedling production.

Keywords: copepod Apocyclops panamensis, feeds, growth, development

1  Ditvan deée

Copepoda dugc xem la mot mét xich quan trong trong chubi thitc &n. Thuc vat phu du
duoc xem 1a ngudn thikc an chu yéu ctia copepoda. Gan day, nganh nuoi trong thuy san cb xu
hwéng chi trong st dung thitc dn ty nhién (ddng thiee vat phu du) véi ham lwong dinh dudng
cao, cung cap day du cac chat can thiét cho au trung. Copepoda la ddng vat phu du véi ham
luwong cac chat dinh dudng cao va dugc xem nhu la ngudn thitc &n tw nhién tiém nang trong san
xuat giong thuy san. Ddc biét, ham luong cac chat nhu EPA va DHA rét cao, ¢ nhiéu acid amin
va cac acid béo thiét yéu, ham luong protein twong do6i cao, dong thoi ham luong enzyme tiéu
héa va vitamin cling cao nén rat thich hop cho nhu cau dinh dudng cho au trung cta cac loai
dong vat thay san [1]. Viéc dua nauplius copepoda vao lam dn cho du trung ca c6 thé quyét dinh
dén sy thanh cong ctia qud trinh wong nudi boi vi kich thudce co thé & giai doan tritng va nauplius
rat nho, phit hop véi & miéng ctia ca [2]. Theo Nguyén Van Huy va cs. [3] thi tdc d6 sinh truong
cuia ca nau giong ¢ giai doan 21-50 ngay tudi 1én hon khi cho an copepoda so véi thitc an cong
nghiép. Thém vao d6, copepoda la thitc an quan trong quyét dinh dén ty 1€ song ctia ca Ong bau

khi wong trong ao [4].

Su c6 mat cua copepoda trong thanh phan nudc ao nudi tdm da quyét dinh dén su song
s6t ctia ca Ong bau [4] ké tir khi bat dau st dung thitc &n ngoai. Theo chiing t6i, mat do copepoda

trong nuwdc ao la rat thap, vi vay rat khé dé dap iing day du nhu cau thirc dn cho ca giong khi tha
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wong trong ao, ddc biét la cac ao cé mat do tao thdp. Hon nira, viéc st dung truc tiép nudce ao
nudi tdm vao wong du trung cd sé gap nhitng rui ro nhat dinh do nuwdc ao chita nhiéu vi khuan
gdy bénh. Diéu nay sé v0 tinh dwa mam bénh tir ngoai vao cho &u trung ca. Vi vy, can tao nguon

thitc &n tir copepoda véi mat do cao trong bé wong dé€ tang co hoi bat moi cho ca.

biéu kién ty nhién ¢ Thira Thién Hué c6 nhiéu thuan lgi va phtt hop cho nudi sinh khoi
copepoda. Tuy nhién, cho dén nay, thong tin v€ cac cong trinh nghién cttu va nudi thr nghiém
copepoda lam thtkc &n trong san xuat gidng thuy san van con rat han ché' dé co thé ap dung nuoi
ddi tugng nay trén dién rong. Vi vay, nghién ctru nay duoc tién hanh nham xac dinh loai thitc an
phtt hop dé€ nudi sinh khéi copepoda, gop phan hoan thién quy trinh nu6i sinh khoi lam nguén

thitc &n twoi sdng trong san xuat giong thuy san.

2 Phuwong phap
21  Thu miu va phan l4p copepoda

Mau copepoda dugc thu tir a0 nudi tém chan tring tai Trung tim Ung dung va Chuyén
giao cong nghé thiiy san. Mau duoc thu bang lwéi thu mau dong vat phi du véi mat ludi 75 pm
theo phuong phép cua Lindley va Phelps [5]. Qua trinh thuan va chon loc mau copepoda dua
vao thi nghiém duoc tién hanh theo md ta ctia Tran Nguyén Ngoc va cs. [6]. Mau copepoda duoc
mo ta dudi kinh hién vi soi néi theo phurong phép ctia Goswami [7] va xac dinh loai bang phuong
phap hinh thai theo mo ta cia Mulyadi [8] va Nguyén Van Khoi [9].

2.2 BO tri thi nghiém

Copepoda sau khi phén lap dugc nudi sinh khéi trong hé thong bé composite dé tang s6
luong. Thi nghiém anh huong cua cac loai thitc an dén sinh khoi ctia copepoda duwgc bd tri trong
9 binh loai 21 lit theo kiéu ngéu nhién hoan toan véi ba nghiém thtec, 1dp lai ba 1an nhw Hinh 1:
Nghiém thtrc 1: Thikc &n tu ché (Al, A2, A3); Nghiém thtec 2: Tao khd Spirulina (B1, B2, B3);
Nghiém thtec 3: Tao twoi Nannochloropsis oculata (C1, C2, C3).

Hon hop tao thitc &n tw ché' cho copepoda bao gdm céc thanh phan sau: 5 L nwéc da xtx 1y,
1 kg thitc an cho tom (Uni-President: N312 chita 40% protein thd), 0,5 kg ba dau nanh, 0,5 L EM
gdc va 0,1 L ri duong. Hon hop duoc tron déu va t trong diéu kién yém khi trong béng t5i trong
mot tuan trude khi cho dn véi ty 1€ 1/1.000 (L/m3). Tao st dung trong thi nghiém la Chaetoceros
sp. nudi trong moi treong F2 & &6 man 28-30%o.. Day la thitc &n phi hgp nhat khi nudi sinh khoi
copepoda phuc vu cho wong au trung ca bién [9]. Qud trinh nuodi tao dwoc tién hanh trede mot
tuan trong phong thi nghiém c6 diéu hoa nhiét d6 (25 + 1 °C). Tao st dung cho copepoda dn trong
thi nghiém duoc duy tri & pha can bang. Copepoda trong céc nghiém thtic duoc cho &n 1
lan/ngay; d6i voi nghiém thiee tao tuoi thi duy tri @ mat dd khoang 350.000-400.000 tb-mL-; d6i
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Hinh 1. Cac nghiém thitc thi nghiém

v6i tao kho Spirulina 80%, ham lwong thitc an la 1 g'm=3. Trudc khi cho an, cac binh thi nghiém
duoc vé sinh bang cach st dung &ng silicon mau trang (6ng dan oxy) d€ nhe nhang siphon loai
bod chat ban 6 day b€, bu vao nuwdc méi da duoc loc sach véi dd man twong tng véi do mén cta

nudc thi nghiém trong cac binh.

2.3 Xac dinh cac chi tiéu nghién citu

Mat d6 copepoda dugc xac dinh 2 ngay/lan. Mau duoc thu lap lai (3 mau/binh/1an) b%mg
cach 1ac déu binh va stt dung dng tiém 5 mL dé hut 1ay mau theo 6ng dan (day khi). Mau duoc
cho vao cac &ng Eppendorf 5 mL va c8 dinh bang dung dich formaldehyde 10% d€ xac dinh cac
chi tiéu nghién ctru. Copepoda trong mau pha loang dugc dém trén dia Petri dudi kinh hién vi
soi noi (g6m ca Nauplii, copepodite va ca thé truong thanh). Kich thudc copepoda dugc do dudi
kinh hién vi gan tréc vi thi kinh & thi kinh 10x. Ty 1é mang tring dugc phan biét véi cac giai doan
copepoda khac (Hinh 2).

Hinh 2. Cac giai doan copepoda

Chii thich: a. Copepoda nauplii, b. Copepodite, c. Copepoda mang tritng
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Mat d6 copepoda duoc tinh theo cong thikc (1)

MD (ctmL-1) == )
trong d6 N la s6 lwong trung binh ctia copepoda ctia cac 1an thu mau (c4 thé, ct); V 1a trung binh
thé tich ctia cac 1an thu mau (mL).

Toc do ting trudng ctia quan thé copepoda dwoc tinh bang cong thite (2) [10].

r = (InNt — InNo)/t )

trong d6 No 1a mat d§ copepoda ban dau (ctmL-'); N: la mat dd copepoda tai thoi diém ¢

(ct-mL-); f 1a thoi gian nudi (ngay).

. rtimg (%) = S6 copepoda mang trirng % 100 3
y lé mang triang (%) = Téng s6 copepoda kiém tra )

Céc yéu td moi treong trong qua trinh thi nghiém dwoc kiém tra thuong xuyén dé€ dam bao
trong khoang thich hgp cho copepoda sinh trudéng va phat trién: nhiét d6 28-30 °C, pH 7,8-8,2;
dd man 20%o; suc khi 24/24h.

24  Xwlysé liéu
S6 liéu dugc tong hop va xtt ly bang phan mém Microsoft Excel 2010. Sy sai khac giita cac

gia tri trung binh ctia cac nghiém thirc dugc so sanh trén phan mém SPSS, Version 20.0, v6i ki€ém

dinh Tukey trong phuong phédp phan tich phuong sai mét chiéu ¢ mtc y nghia a = 0,05.

3 Kétqua
3.1 Mat dd quan thé va hé s6 sinh tredng cta copepoda & cac nghiém thirc

Thi nghiém dugc tién hanh trong 16 ngay va két qua thu dugc vé sy bién dong quan thé
copepoda duoc trinh bay trong Bang 1. Mat d0 copepoda tang lién tuc tir ngay thit nhat dén ngay
tht muoi, sau d6 giam dan cho dén khi két thic thi nghiém. Copepoda sinh trudng va phat trién
tot nhat 6 nghiém thikc tao twoi véi mat do cao nhat (34,33 + 1,53 ct-mL-!) vao ngay tht muoi, con
0 nghiém thtc thiee &n ty ché va tdo kho, mat d6 la 24,67 + 1,53 ct-mL-! va 14,67 + 0,58 ct-mL-!
(p <0,05). Nhu vay, néu chi st dung thitc an tao kho thi khong dap ting duoc nhu cau dinh dudng
nén han ché sy phat trién va gia tri dinh duéng ctia copepoda. Tuy nhién, copepoda van phat
trién trong diéu kién cho dn tao khd mac du mat d thap hon. Copepoda ¢ cac nghiém thirc tang
trudng tot & giai doan dau cua thi nghiém cho dén ngay tht muoi, sau d6 c6 xu hudéng giam dan.
Heé s0 sinh truong cta copepoda cang giam khi mat d luan trung cang tang: 0,12-0,3 cho thuc
an tu ché, 0,07-0,26 cho tao kho va 0,17-0,38 cho tao tuoi. Co su sai khac thong ké vé hé s tang
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Bang 1. Bién dong mat d6 copepoda (ct-mL-") gitta cac nghiém thirc

Ngay nuoi TC TK TT
0 4,00 + 0,002 4,00 + 0,002 4,00 + 0,002
1 6,00 + 0,002 5,671,152 6,67 £1,53
2 8,00 1,00 7,33 £1,15 12,33 + 1,53
4 11,00 +1,732 11,33 £ 1,542 17,33 +1,53P
6 17,67 +2,08° 11,33 £1,532 27,00 +1,00¢
8 18,00 + 3,60° 12,67 £ 0,582 33,33 +1,53¢
10 24,67 + 1,53 14,67 + 0,582 34,33 £1,53¢
12 18,67 + 1,53 13,00 + 1,002 28,33 +0,58¢
14 15,67 +2,08° 9,33+1,15 25,33 +0,58¢
16 13,00 + 2,65° 8,00 0,002 21,67 £2,52¢
Ghi chii: Cac gid tri v6i cac chit cai khac nhau trén cing mét hang cho biét sy sai khac c6 y nghia
thong ké (p < 0,05).
Bang 2. Hé s6 tang trwong cua copepoda theo thoi gian
Ngay nudi TC TK TT

1 0,20 + 0,000 0,17 + 0,102 0,26 £0,12¢

2 0,23 +0,04° 0,20 + 0,05 0,38 +0,04¢

4 0,25 +0,05° 0,26 +0,02° 0,37 £0,02¢

6 0,30 +0,02° 0,26 + 0,012 0,38 £0,01¢

8 0,30 £ 0,03° 0,19 +0,012 0,35+0,01¢

10 0,21 +0,03> 0,15 + 0,022 0,30 +0,01¢

12 0,19 £ 0,01 0,15+ 0,012 0,24 +0,01¢

14 0,15 +0,02° 0,09 + 0,012 0,20 +0,01¢

16 0,12 +£0,02° 0,07 + 0,00 0,17 £0,01¢

Ghi chii: Céc gia tri voi cac chit cai khac nhau trén cung mot hang cho biét sy sai khac c6 y nghia
théng ké (p <0,05).

truong bat dau tir ngay thit hai tré di gitta to twoi va hai nghiém thtic con lai (p < 0,05). Trong
khi d6, su khac biét gitra nghiém thtic tdo kho véi thire an tw ché chi dwoc ghi nhéan tir ngay th
sau cho dén khi két thuc thi nghiém (p < 0,05).

3.2 Anh huéng cta cic loai thirc in dén sy thay déi kich thuéc co thé copepoda

Kich thudce cua copepoda dong vai tro quan trong d6i véi au trung ca bién khi duoc st
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dung lam thitc &n béi vi kich thude co thé ctia copepoda ¢6 thé qué 16n so véi miéng ca khi méi

nd. Theo mot sd tac gia, tuy vao diéu kién sinh thai ¢ nhitng vung khac nhau ma kich ¢& copepoda

6 sy thay doi. Tuy nhién, trong thi nghiém nay thirc an khong anh huong dén sy thay doi kich

thudc co thé cua copepoda (Bang 3 va 4).

Bang 3. Anh hudng ctia cac loai thiec dn dén chiu dai co thé (um)

Ngay nu6i TC TK TT
0 831,67 + 54,85° 860,00 = 41,16° 863,33 + 56,702
1 828,89 + 36,227 853,43 + 18,002 855,83 +77,15°
2 804,20 + 41,722 775,28 £ 92,65° 761,47 £ 92,722
4 821,67 £ 59,012 744,61 + 41,89° 756,11 + 40,08°
6 770,38 +£17,83% 785,60 + 65,53° 763,90 + 31,022
8 740,78 £12,43* 801,56 + 32,29 733,70 + 30,25°
10 804,24 + 42,65° 805,16 + 7,90 756,12 + 37,842
12 769,12 + 30,992 758,88 + 8,89° 746,87 +18,80°
14 768,60 + 22,922 705,92 +57,77% 787,97 £ 60,99°
16 741,35 + 52,302 806,25 + 71,827 785,96 + 74,572

Trung binh 788,09 + 15,182 789,67 * 3,60* 781,13 £ 6,33*

Ghi chii: Céc gia tri voi cac chit cai khac nhau trén cing mot hang cho biét sy sai khéc ¢6 y nghia

thong ké (p < 0,05).

Bang 4. Anh hwong ctia cac loai thitc &n dén chiéu rong co thé (um)

Ngay nudi TC TK TT
0 244,17 +19,092 260,17 +10,792 249,17 +13,772
1 247,22 +9,182 259,33 +3,06° 263,51 +15,10°
2 242,96 +17,077 243,33 +16,07° 241,98 + 22,382
4 257,59 +12,092 230,22 +10,89° 240,76 + 10,892
6 239,59 + 7,872 243,44 +20,06° 239,52 +10,872
8 232,68 +1,522 254,57 +14,18° 230,62 + 4,46
10 249,12 +10,74° 250,49 + 4,36° 238,60 + 6,25°
12 240,68 + 6,677 239,59 +2,56° 236,75 + 5,042
14 239,99 + 7,482 224,83 +13,972 250,06 + 15,122
16 234,41 +11,86° 250,83 + 23,922 245,39 + 16,612

Trung binh 242,84 + 327 245,68 + 2,85 243,64 +2,74

Ghi chii: Céc gid tri voi cac chit cai khac nhau trén cing mot hang cho biét su sai khac ¢ y nghia
théng ké (p <0,05).
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3.3 Anh huéng cta cac loai thirc in dén ty 16 mang triing ctia copepoda

Ty 1é mang tring ctia copepoda trudng thanh ciing chiu anh hwong caa thitc @n cung cap
(Bang 5).

Tao twoi la thirc &n phu hop nhat doi voi su sinh treong va phat trién ctia copepoda voi tir
1é mang tring trung binh 18,41 + 1,09% va khong khac biét c6 y nghia thong ké so véi nghiém
thitc thirc &n tw ché' (p > 0,05). Ty 1é ca thé mang triing ctia copepoda tang dan va thoi gian thay
doi tuy thudc vao nguon thirc dn cung cap, cao nhat trong khoang ngay th 10-12 cua thi nghiém.
Co su khac biét thong ké vé ty 1é mang tring trung binh trong sudt thoi gian thi nghiém gitra
nghiém thitc st dung thirc an tao twoi hodc thitc an ty ché’so véi nghiém thie st dung tao kho
(p <0,05).

4 Thao luan

Két qua cua nghién cttu nay cho thay, méc du thic dn tao twoi la ngudn dinh dudng tot
nhat d€ nudi sinh khoi copepoda thi thitc an tw ché cling dat mot s6 chi tiéu kha tot nhw ty 1€
mang tring va mat do so vdi thirc dn tdo khd. Cé thé noéi, day la ngudn thirc an c6 thé skt dung
thay thé tao tuoi trong qua trinh nuoéi sinh khoi copepoda trong diéu kién khéng du ngudn tao
twoi sinh kh&i. Wiliamson va Butler [11] da khéng dinh, ngoai cac yéu t& mdi treong nudi nhu
nhiét d6 va dé6 man, thirc an déng vai tro quan trong anh huong dén sinh treong va phat trién

cua copepoda. Theo Raju va cs. [12], tdng mat d cuia copepoda loai O. Rigida la 44 ct-mL-! trong

Bang 5. Anh hwong ctia cac loai thitc &n dén ty 1& mang tring (%)

Ngay nuoi TC TK TT
1 11,11 £ 9,622 11,43 +10,30? 19,76 + 5,36°
2 16,80 +7,28> 8,33 +7,222 16,13 +8,11°
4 17,69 + 6,84° 11,67 + 4,412 17,44 + 6,26°
6 17,55 + 7,500 11,49 + 3,402 18,09 + 3,51°
8 14,81 +1,56° 12,67 + 3,802 20,33 +2,03°
10 20,57 £2,722 18,25 + 4,322 18,88 + 4,412
12 18,11 +4,712 18,38 + 4,122 21,112,392
14 19,89 + 8,730 14,17 + 5,202 17,08 +1,86%
16 16,03 + 8,142 12,50 + 0,002 16,88 + 1,212

Trung binh 16,95 + 1,89 13,21 +1,072 18,41 + 1,09°

Ghi chii: Cac gia tri v6i cac chit cai khac nhau trén cing mét hang cho biét su sai khac ¢6 y nghia
théng ké (p <0,05).
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vong 35 ngay nudi, cao hon so v6i két qua trong cac bao cao truede day va trong nghién ctru nay.
Pinkaeo va Chullasorn [13] ciing da cong b copepoda thudc gidng Apocyclops sp. nudc lg, phan
lap ttr khu vuc ring ngap méan ¢ dao Chang, tinh Trad, Thai Lan, duwoc nudi sinh khoi trong
phong thi nghiém & 28 °C, d6 man 30%. va cho &n bang tao Isochrysis galbana, dat mat &6 289 ct-L-
1trong vong 9-13 ngay. Theo Santhanam va Perumal [14], copepoda loai Oithona rigida dwgc nudi
thanh cong béng cac loai tao nhw Chlorella marina, Coscinodiscus Centralis, Skeletonema costatum va
Chaetoceros trong di€u kién trai giong va dat mat do t6i da ctia nauplii vao ngay nu6i thit 11. Theo
Hyder va cs. [15], hai giong copepoda trong ho cyclopoid la Thermocyclops decipiens va Mesocyclops
aspericornis nudi sinh khdi bang cach st dung phan ga lam thitc &n trong thoi gian 21 ngay c6 ca
thé treong thanh caa Thermocyclops decipiens dat mat do cao vao ngay thit 14, trong khi méat do
cao nhat cua copepodite va nauplii dugc ghi nhan vao ngay 21 va 7 ctia qua trinh nu6i. Hsing va
cs. [16] cho rang thoi gian dé& copepoda tlr giai doan nauplius dén khi tredng thanh mat trung
binh 8,7 ngay va c6 kha nang sinh san t6i da dat 13,5 nauplii/con cai/ngay. Protein DHA Selco va
tao twoi la thite an t6t nhat d€ nuoi sinh khoi. Hé sd sinh treong cua copepoda trong nghién ctru
nay cao hon so voi cong bd ctua Liu va Hopcroft [17] d6i voi loai Metridia pacifica (Copepoda:
Calanoida), chi dat trung binh 0,149 ca thé/ngay khi cho an tao twoi.

5 Kétluan

Trong nghién cttu nay, opepoda Apocyclops panamensis da duwoc phan lap ttt ao nuoi tom
thé chan tréng v6i mat dd ban dau 1a 4 ct-mL-1, & 28-30 °C, d60 man 20%o va suc khi 24/24. Tao
twoi 1a thitc dn thich hop nhat cho sy sinh trieong phat trién ctua copepoda, tiép dén 1a thirc an tw
ché va tao kho. Thic an khong anh hudng téi kich thude co thé (chiéu dai va chiéu rong) cua
copepoda nhung anh hudng dén ty 1é mang triing. C6 thé st dung thirc an ty ché d€ nudi sinh
khéi copepoda Apocyclops panamensis d€ chi dong trong di€u kién khong thé nuoi sinh khoi tao

twoi d€ tao ngudn thirc an tuwoi sdng cho cac trai san xuat giong thuy san.
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