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TOM TAT

Tao silic Thalassiosira c¢6 vai trd quan trong trong nudi trong thity san, 13 loai tao giau dinh dudng va phu hop
nhét cho wong nudi 4u tring tom. Trong nghién ctru ndy, chung t6i dd phan lap thanh cong 7 ching thudc chi
Thalassiosira tr mau nu6e thu thap tai ving bién mién Trung, Viét Nam va dinh tén khoa hoc chinh xac duoc 1
ching thudc T. weissflogii QB1 dya trén dic diém hinh thai va trinh tw doan gen 18S rRNA. Téo nay sinh truong
tdt nhét dudi diéu kién: moi truong AGP 20%; mat do té bao gieo ban dau 0,2 x 10° té bao/mL; nhiét d6 25°C;
cudng do anh sang 5,0 klux; pH = 7,0; d6 min 30%o; d6 kiém 150 - 180 ppm va ché d6 suc khi 24/24h, véi gia tri
mat do té bao tao dat cao nhat 1a 1,58 x 10° té bao/mL sau 6 ngay nudi cay. Sinh khéi tio Thalassiosira nudi &
quy mo pilot (trong binh thily tinh 1, 2L va cac bé composite 0,25; 1,0 va 3,5 m®) ciing dat ning suat cao va chat
lwong tét, gitup chu dong cung cAp ngudn thire in tao twoi sbng cho wong nudi du tring tdm thé chan tring.

Tuwr khoa: Thalassiosira weissflogii, au trung, tao silic, tdm thé chan trang, vi tao bién.

MO PAU

Trong méi trwdng nudi thady, hai san, vi tao vira 1a ngudn thirc &n chi yéu cho dong vat phii du va 4u tring cla
nhiéu loai sinh vat bién, viva c6 vai trd diéu hoa cac khi hoa tan, can bang dé duc can thiét va én dinh pH moi
treong nudi. Hon niva, vi tdo con co tac dong tich cwe 1én kha nang tiéu hoa thirc an, kich thich tang trwdng va
nang cao ty & sbng s6t, tinh chdng chiu v&i diéu kién ngoai canh bét lgi, tdng cwéng mién dich & ca, dong vat
than mém va dong vat giap xac (Silveira Junior et al., 2019). B& sung tdo twoi Tetraselmis suecica vao ché do &n
clia tdom thé chan tréng An Do (Fenneropenaeus notifyus) c6 thé kiém soat tét va lam giam vi khuédn gay bénh
trong ruét cta tom (Regunathan va Wesley, 2004).

Nuéi t6m la nganh kinh t& mii nhon va day trién vong trong tdng kim ngach xuét khau thay san & Viét Nam,
trong d6 tom thé chan trdng chiém ty trong cao nhat (hon 64% téng san lwong tém xudt khau)
(https://iwww.mard.gov.vn/Pages/xuat-khau-tom-nam-2019-huong-muc-tieu-dat-4-2-ty-usd.aspx). D& nang cao
nang suat va chat lwgng cla tém thwong phdm can dadm bao kiém soat ddng bd tir khau con gibng dén ché do
dinh dwéng va cham sdc, trong d6 chat lwong tdm gidng déng vai trd then chét nhat. Cung cép da thire &n twoi
sbng c6 chat lwong dinh dudng cao trong 15 ngay dau cho 4u trung tém thé chan trdng la bi quyét cong nghé &
cac trang trai nudi tréng thay san hién nay. Trong cac loai thirc an b6 sung, str dung vi tao blén Thalassiosira lam
thtrc an twoi song cho au trung zoea cho hiéu qua tot nhét, 1a yéu té quyet dinh dén ti 1& séng, ting trwdng va
chét lwong tdm gidéng, cung c&p dinh dwéng cao giup 4u trlng t6m chuyén giai doan nhanh. Cé hai loai thudc chi
Thalassiosira dwgc tap trung nghién clu nhidéu nhat 1a T. weissflogii va T. pseudonana. Trong do, loai
T. weissflogii la tdo giau dinh dw&ng hién dang dwoc nudi sinh khéi va nhan rong trong cac trai nudi tréng thay
san hién nay. O’ Viét Nam da c6 mot sb nghién ctu vé nudi trdng tdo nay & quy md phong thi nghiém va tng
dung chiing 1am thirc &n twoi séng cho tm thé chan trdng (Nguyé&n Van Céng et al., 2012; Nguyen Van Cong et
al., 2016). Tuy nhién, cac nghién ctru vAn mang tinh nhé 18, chua ddng bd va chwa danh gia sinh trwdng cla
chiing tdo nay trén quy mé pilot. Chinh vi vay, viéc phan lap, lvu gitr, nubi va thu sinh khéi vi tdo bién
T. weissflogii thanh céng trong trai san xuét giong tom thé chan trdng & diéu kién nudi tréng tai Viét Nam ciing
nhw nang cao chét lwgng sinh khéi tao twoi séng clia chiing béng cac hé théng nudi khac nhau 1a rat quan trong
va can thiét cho viéc nang cao néng suét va chat lwgng gidng tdm thé chan trang.

NGUYEN LIEU VA PHUONG PHAP
Vat liéu

Céac mau nuwéc chira vi tdo bién dwoc thu bang lwéi vot phu du cé kich thwéc 16 < 25 pm tai mot sé dia diém
thudc viing bién mién Trung Viét Nam nhu Quynh Lwong - Nghé An (19°10°35”- 104°58'38”) ngay 23 - 24/5/2019;
Cam Xuyén - Ha Tinh (18°15'01”-106°00°05”) ngay 4-6/11/2019; Hon La - Quang Binh (17°55'55” - 106°31'56")
ngay 01 - 04/01/2020 va Vinh Méc - Quéng Tri (16°12'58"-108°07'59") ngay18 - 20/01/2020. Mau dwng trong cac
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chai lavie nhya, dan nhén ghi,déy‘ da thong tin: tén, ngay thu, dia diém thu mau. Mau thu dwoc bao quéan trong
thing x0p, c6 da lanh va chuyén vé phong thi nghiém dé tién hanh x& ly mau.

Phwong phap nghién ctru
Phan Iap vi tdo bién Thalassiosira tir mau nwéc thu thap dworc tir ving bién mién Trung

M&u chuyén vé& phong thi nghiém duoc cd dac bang phwong phép ly tam & 12.000 vong/phat trong 5 phut. Phan
cén sau ly tam duoc hoa tan bang méi trwong Walne, sau do chuyen vao cac lo penicillin va lwvu gitr mau & diéu
kién nhiét do 25°C, quang chu ky sang: téi 1a 12:12 gi&. Cac dac diém hinh thai t& bao Thalassiosira spp. trong
méu nwéc duoc xac dinh béng cach soi dwdi kinh hién vi & dd phéng dai 400 1an va kinh hién vi dién t quét
(SEM) trén may JEOL JSM - 6400 (Nhat Ban) clia Vién 69, Bo6 Tw lénh Lang Hb Chi Minh & d6 phéng dai tiv
5.000 dén 15.000 lan. Do tao Thalassiosira la loai tdo silic cé téc dd sinh trwédng nhanh va moc tt trén moi
truéng thach (Andersen, 2005) nén dé& phan lap vi tdo bién nay thanh dong thuan, sach tlr mau nwéc thu ngoai
tw nhién néu trén, ching tdi st dung 2 phwong phap phan lap 1a hat mét t& bao béng micropipette dé thu dwoc
cac té bao tao thuan nhat va cdy trai trén mai trwdng thach dia cé bd sung khang sinh d& loai bé tap nhiém. Quy
trinh phan 1ap néu trén dwoc mo ta chi tiét trong cong bé ctia Béng Diém Héng (2019).

Dinh danh bang sinh hoc phén tir

Chling vi tdo Thalassiosira sp. phan lap dLch sé dwoc dinh tén khoa hoc béng doc va so sanh trinh tw nucleotide
clia doan gen 18S rRNA. Trinh ty cdp moéi dac hiéu nhan doan gen 18S rRNA vé&i kich thwoc 1,1 kb cling nhw
cac buée clia quy trinh nay dwgre mé ta chi tiét trong cong bo ciia Hoang Thi Lan Anh va déng tac gia (2010).

Xac dinh sinh trwéng cua tao

Sinh trudng cla tao xac dinh théng qua dém mat d6 té bao s dung budng dém héng cau Burker - Turk (Brc)
va toc do sinh trwdng dac trwng u (/ngay) (BPang Diem Hong, 2019).

Lwa chon diéu kién nuéi cay thich hop Ién sinh truwéng cua tao Thalassiosira

Nam moi trwong dinh dwdng (AGP 20%, F/2, TMRL, Conway va Walne) dwoc th& nghiém nudi tdo Thalassiosira.
AGP (Algal Growth Potential) la méi trwdng pha s&n do hdng Epicore Bionetwork Inc., My san xuét va duoc bd
sung thém dung dich Sodium silicate solution extra pure (Merck KgaA, Blrc) véi ndng dd cubi ciing la 21-31,5
pg/L méi trwdng nudi. Thanh phan dinh duwéng clia méi trudng F/2, TMRL, Conway, Walne dugc chi ra chi tiét
trong cong bd cltia Andersen, 2005. Cac diéu kién nudi khac nhu: ti 1& pha lodng méi trwdng dinh dwéng AGP (5,
10, 15, 20 va 25 + 5%), mat do té bao gieo ban dau (0,1; 0,15; 0,2; 0,25; 0,3 x 10° t& bao/mL), nhiét dé (15, 20,
25, 30, 35°C), cwong do anh sang (3,0; 4,0; 5,0; 6,0 va 7,0 klux), pH (3,0; 5,0; 7,0; 8,0 va 9,0), d6 man (15, 20,
25, 30, 35%), d0 kiém (145-150, 155-160, 165-170, 175-180 va 185 -190) ppm), ché dd suc khi (15/24; 17/24;
19/24; 21/24; 23/24 va 24/24 gi®) dwoc xac dinh trong binh thiy tinh 250 mL. Thi nghiém dwoc tién hanh tai
phong Céng nghé tao, Vién Céng nghé sinh hoc. S dung cac may lac 6n nhiét VS-8480SFN (Han Quéc) c6
chiéu sang dé kiém soat cac ngudng nhiét dé khac nhau trong nghién ctru. Cudng dé anh sang khac nhau dwoc
tao ra bang cach d&t céc binh thi nghiém & khodng céach khac nhau so v&i nguén sang dén led (200 W). Bo cudng do
anh sang bang may do cwéng dd anh sang Hioki FT3424 (Nhat Ban). MGi céng thirc thi nghiém 1&p lai 3 1an va cac
binh nudi dwoc lac tay 4 1an/ ngay trong sudt qua trinh thi nghiém.

Nuéi sinh khéi tio Thalassiosira sp. & cdc quy mé nudi cdy khdc nhau

St dung céac diéu kién thich hop Iwa chon dwoc tr viec nudi trong binh thay tinh 250 mL dé nubi céy sinh khbi
tdo Thalassiosira lya chon duwoc trong binh thay tinh 1L, 2L, cac bé compsite 0,2; 1,0 va 3,5 m3. Thoi gian nuoi
tao kéo dai trong 14 ngay. Nubi tdo & binh thay tinh 0,25 L dwoc I&c déu béng tay 4 1an/ngay va & cac hé thdng
nudi khac dwoc suc khi 24/24 (véi téc d6 suc 0,3 - 0,4 m/s). Mau dwoc ldy 1 - 2 ngay/lan dé xac dinh sinh trwdng
thong qua gia tri mat do té bao va toc do sinh trwdng déc trung cla tao.

Xtr ly s6 liéu
Sé ligu thi nghiém dworc xi Iy bing phdn mém Excel va xt ly théng k& ANOVA mét thanh phan & mrc y nghta p < 0,05.

KET QUA VA THAO LUAN

Phan 1ap va dinh tén khoa hoc cac chiing vi tao bién Thalassiosira tir cac vung bién Nghé An, Ha Tinh,
Quang Binh va Quang Trj

Chung t6i da phan lap thanh céng cac chiing vi tdo bién thudc chi Thalassiosira tlr cac mau nuwéce thu tai cac ving
bién Nghé An, Ha Tinh, Quang Binh, Quang Tri b&ng phwong phap hit mét té bao st dung micropipette va cay
trai trén thach dia c6 b sung hdn hop khang sinh. V&i 4 dot thu mau tai 4 viing bién néu trén, ching t6i da phan
lap dwoc 7 mau vi tdo bién cé ddc diém hinh thai gibng véi cac dic diém té bao trong khéa phan loai cta chi
Thalassiosira theo mé ta ctia Hasle va Fryxell, 1977, trong d6 ving bién Nghé An phan lap dwoc 1 ching (ky hiéu
la NA1), Ha Tinh c6 2 chiing (ky hiéu la HT1 va HT2), Quéng Binh c6 2 chiing (ky hiéu la QB1 va QB2) va Quang
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Tri ¢6 2 chiing (ky hiéu la QT1 va QT2). Dac diém chung clia cac mau tao Thalassiosira phan lap tlr 4 ving bién
mién Trung, Viét Nam la té bao don bao, hinh tru ngén, kich thudc t& bao dao dong tir 4-10 ym, mau vang nau
dén nau dam. Té bao phan bé déu trong méi trwéng nwédc nudi, khéng tao thanh hang hay két chudi dai trong
sudt qua trinh quan sat.

Sau khi phan lap dong thuan, cac ching Thalassiosira spp. dwoc sang loc dwa trén téc d6 sinh trwdng trong méi
truong Walne. Két qua dwoc chi ra & Bang 1. Két qua thu dwoc chi ra trén Bang 1 da cho thay: Sinh trudng cla
cac ching Thalassiosira spp. phan lap dwoc tir cac ving bién Nghé An, Ha Tinh, Quang Binh, Quang Tri déu c6
xu hwéng dat cuwc dai tai 6 ngay nudi céy. Tuy nhién, toc do sinh trwdng cling nhw mat dé t& bao dat cwc dai co
sy sai khac gilra cac ching phan lap dwgc. Trong 7 ching, ching Thalassiosira sp. QB1 c6 kha nang sinh
trudng tét nhét, voi gia tri mat dé té bao cao nhét 1a 14,25 x 10* TB/mL, t&ng 7,1 1an so vé&i gia tri mat d6 ban dau
sau 6 ngay nudi cy. Ké tiép 1a ching HT2, véi mat d6 té bao dat cwc dai 1a 13,1 x 10* TB/mL; Tiép theo la chiing
QB2, NA1, QT1, QT2 va HT1, vd&i gia tri mat do t& bao dat cuwc dai Ian lwot 1a 13,1 x 104; 9,88 x 10%; 9,45 x 10%;
7,63 x 104; 6,63 x 104 va 5,48 x 10* TB/mL.

Bang 1. Mat do té bao cta cac mau vi tao bién thudc chi Thalassiosira
da phan lap dwoc sau 8 ngay nudi trong méi triworng Walne

~ Mat dé té bao (x 10* té bao/mL)
STT Ky hiéu mau
0 ngay 6 ngay 8 ngay
1 NA1 2,05+0,16 9,45 + 0,63 8,25+0,75
2 HT1 2,05+0,16 5,48 £ 0,80 5,50 £ 0,50
3 HT2 2,05+0,16 13,10 £ 0,56 10,25 + 0,55
4 QB1 2,05+0,16 14,25 £ 0,86 12,28 £ 0,65
5 QB2 2,05+0,16 9,88 + 0,90 8,42+ 0,47
6 QT1 2,05+0,16 7,63 +0,88 5,75+0,73
7 QT2 2,05+0,16 6,63 + 0,68 5,05+ 0,89

Ngoai ra, chiing QB1 c6 hinh dang, kich thwéc ddng déu, kha dic trung cho loai vi tdo bién T. weissflogii nén
chung téi da lwa chon chiing QB1 dé tién hanh cac thi nghiém nghién ctru sau hon. Hinh thai té bao cta ching vi
tdo bién QB1 dwoc chup dwai kinh hién vi quang hoc va kinh hién vi dién t& quét- SEM dwoc chi ra & Hinh 1. Té
bao ching QB1 c6 6 16 khi & gitra va tao thanh mét vién xung quanh cé cac gai nhé, hinh tru ngan cac té bao thé
sac td dam. Trén co s& khoa phan loai cla vi tdo bién T. weissflogii da dwoc cong bd, cac déc diém hinh thai
quan sat dwoc cla chiing QB1 c6 dac diém hoan toan gibng véi loai Thalassiosira weissflogii (Grunow) Hasle va
G. H. Fryxell, 1977. Nhw vay, dwa trén cac d3c diém hinh thai t& bao quan sat dwoc dwdi kinh hién vi quang hoc
va SEM, chung t6i xac dinh so bo ching QB1 thudc vé loai T. weissflogii va chiing nay dwoc ky hiéu 1a
T. weissflogii QB1.

Hinh 1. Hinh thai té bao ctia ching Thalassiosira sp.
QB1 chup dwéi kinh hién vi quang hoc (A) va kinh hién vi dién tir quét (SEM) (B)

Dwa trén trinh tw nucleotide 1100 bp clGa doan gen 18S rRNA nhan dwoc tr mau vi tdo bién T. weissflogii QB1,
tén khoa hoc cla ching dd dwoc xac dinh. Ching QB1 cé d6 twong ddng cao nhét véi loai T. weissflogii
(KY399779.1) dat la 99,5%, tiép theo la loai T. fluviatilis (AJ535170.1) dat 98,9% va thap nhat la loai
T. concaviuscula (AJ810857.1) dat 96,6%. Hinh 2 la cay phat sinh ching loai ctia cac chung/loai thudc chi
Thalassiosira. Nhw vay, dwa trén nhitng déc diém hinh thai t& bao, doc va so sanh trinh tw nucleotide doan gen
18S rRNA c6 thé két luan chiing QB1 thudc vé loai T. weissflogii (KY399779.1). Tén ching dwoc ky hiéu la
T. weissflogii QB1.
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Hinh 2. Cay phat sinh chiing loai cua cac loai thudc chi Thalassiosira dwa trén trinh tw cua doan gen 18S rRNA

Lwa chon méi trwwomg nuéi cdy thich hop cho sinh trwéng cua vi tdo bién T. weissflogii QB1 trong binh
thay tinh 250 mL

Sinh trwdng cla ching T. weissflogii QB1 trong binh thiy tinh 250 mL sau 14 ngay nudi dwgc chi ra & Hinh 3.
Chang QB1 sinh trwéng tbt nhat dwéi diéu kién nudi: méi tredng dinh dwéng AGP 20%; mat dé té bao gieo ban
dau 0,2 x 108 t& bao/mL; nhiét dd 25°C; cwong do anh sang 5,0 klux; pH = 7,0; d& man 30%o; do kiém 150 - 180
ppm va ché do suc khi 24/24 gio. Dwéi diéu kién nudi téi wu, mat do t& bao tdo dat cao nhét la 1,58 x 10° té
bao/mL sau 6 ngay nudi cly. Didu nay co thé do sw sai khac vé& déc diém di truyén clia chling tao lwa chon duoc
so v&i cac cong bd khac. Cac két qua vé nhiét do thich hop cho sinh trwdng ctia ching QB1 déu twong déng voi
cac cong bb ciia Widianingsih va ddng tac gia (2013), Schwenk va ddng tac gia (2013) v& nguéng nhiét do téi wu
cho sy phat trién clia Thalassiosira sp. la 27 - 31°C. PH méi trwéng nén dwoc duy tri & pH trung tinh (pH = 7) dé
tdo sinh trwdng tbt nhat. P man thich hop cho sw tang trudng cia T. weissflogii QB1 trong nghién ciru nay la
30%o. Day cling la d6 man thich hop cho nhidu déng vat thiy sinh nhw tdm thé chan tréng, ca bién, giap xac cé
st dung tdo lam thirc &n. K&t qua nay hoan toan phlu hop véi nghién ctru ctia Widianingsih va déng tac gia
(2013); Gacia va ddng tac gia (2012). Tao nay van sinh truéng tét trong méi trudng kiém tir 150 dén 180 ppm.
Day la khoang dd kiém thich hop cho rat nhidu loai thiy hai san, dac biét 1a & giai doan wong nuéi con giéng.
Nghién ciru vé& ché dd suc khi dbi véi chiing QB1 da cho thdy d& nang cao nidng suét sinh khéi vi tdo bién
T. weissflogii QB1 can duy tri suc khi 24/24 h.

Dwa trén két qua lwa chon dwoc vé didu kién nudi cay thich hop cho sw phat trién ciia chiing QB1 trong binh thay
tinh 250 mL & trén, ching t6i da tién hanh nudi cay chiing nay & quy mé 16n hon, tir chai thay tinh 1L, 2L dén bé
composite 0,2; 1,0 va 3,5 m3. Cac két qua chi tiét dwoc trinh bay trong Hinh 4. Két qua chi ra trén Hinh 4 da cho
thdy: Mat do té bao cta chiing QB1 phu thudc nhiéu vao quy mé nudi cdy. Trong hé théng nudi hé & binh thay
tinh va cac bé composite dung tich khac nhau, mat d9 t& bao tao T. weissflogii QB1 c6 xu huéng gidm xudng khi
nang quy mé nudi cay. Gia tri mat do té bao tio cuwc dai dat dwoc 1an luot 1a 1,52 x 108, 1,45 x 108, 1,12 x 108,
1,01 x 108 va 0,81 x 108 TB/mL, twong (ng vé&i cip do binh thay tinh 1L, 2L, b& composite 0,2; 1,0 va 3,5 m3 sau
6 ngay nudi cdy. Day duoc xem la gia tri mat do té bao tao Thalassiosira cao nhét tirng dwoc cong bd & cung thé
tich nudi.

Tuwong tw, tbc do sinh trwdng dac trwng u cla ching QB1 & cac cap do nudi nay dat lan lwot la 0,324/ngay;
0,320/ngay; 0,276/ngay; 0,242/ngay va 0 222/ngay Khong cé sy khac biét vé thoi gian té bao tdo dat cuc dai
gitra cac cap do nudi khac nhau. Két qua cla nghién ctru nay la co s& khoa hoc cho nhan nuéi sinh khéi tao
T. weissflogii QB1 trén quy md Ién dat ndng suét cao nham cung cap ngudn thirc an tdo twoi séng cho cac trai
wong nudi tdm thé chan trang & Viét Nam.
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CONG NGHE TE BAO

KET LUAN

Chung t6i da phéan lap_thanh cong 07 ching vi tdo bién co6 dic diém glong voi khda phan loai cta chi
Thalassiosira t& ving bién mién Trung (Nghé An, Ha Tinh, Quang Binh, Quang Tri), Viet Nam va dinh tén khoa
hoc chinh xac duwgc 1 ching la T. weissflogii QB1. Chung nay c6 kha nang sinh trudng t6t & ca quy mo phong thi
nghiém va pilot, véi mat do té bao dat cao nhat a 1,58 x 106 TB/ml sau 6 ngay nuéi céy.

Lo&i cdm on: Nghién ciru ndy duoc hé tro kinh phi cia dé tai “Héjr_o’ hoat dong nghién ciru khoa hoc cho nghién ciru vién
cao cap nam 2020”. Ma so: NVCC08.11/20-20, do GS.TS. Dang Diem Hong lam chui nhiém.
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STUDY ON BIOLOGICAL CHARACTERISTICS OF THE DIATOM ALGA
Thalassiosira weissflogii ISOLATED FROM CENTRAL COASTAL
REGIONS OF VIETNAM

Luu Thi Tam', Nguyen Van Cong?, Hoang Thi Lan Anh', Dang Diem Hong'*4

! Institute of Biotechnology, Vietnam Academy of Science and Technology (VAST), Ha Noi
2 C.P Vietnam Corporation

3 Graduate University of Science and Technoloqy, VAST, Hanoi, Vietnam

4 ThuyLoi University, 175 Tay Son, Dong Da, Hanoi, Vietnam

SUMMARY

The diatom Thalassiosira play very important role in the aquaculture industry and it is considered to be the most
nutrient-rich and suitable algae for shrimp larvae stages. In this study, we successfully isolated 7 strains
belonging to genus of Thalassiosira from water samples collected in the Central Coast regions of Vietnam and
scientifically was identified one strain of 7. weissflogii QB1 based on morphological characteristics and the 18S
rRNA gene sequence. The best conditions for QB1 strain growth were: medium of AGP 20%; initial density of
0.2 x 106 cells/mL; temperature of 25°C; light intensity of 5.0 klux; pH = 7.0; salinity of 30%o; alkalinity of 150 -
180 ppm and continous aeration with the highest cell density of 1.58 x 10° cells/ml after 6 days of culture. The
alga T. weissflogii QB1 also was successfully cultured on a pilot scale (in the flasks 1 L; 2 L; the composite
tanks of 0.2 m?, 1 m? and 3.5 m®) with high productivity and good quality to enhace the proactive provision of a
live feed source for white leg shrimp farms in Vietnam.

Keywords: Thalassiosira weissflogii, Diatom alga, Larvae, marine microalgae. white leg shrimp.
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