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LOI CAM DOAN

T61 xin cam doan rﬁng lun 4n véi dé tai: “Pic diém sinh hoc va thuc nghiém
sinh san vo tinh loai san hé mém Sarcophyton serenei Tixier—Durivault, 1958 1 két
qua cua qua trinh nghién ctru do chinh t6i thuc hién, dudi sy huéng dan khoa hoc ciia
cac théy huéng dan. Trong qua trinh thuc hién, luan 4n co6 sir dung cac tai liéu va dir
lidu trich dan tir nhiéu ngudn tham khao khac nhau; tat ca cac ngudn nay déu duoc
ghi r6 xuat xtr theo quy dinh. Céc két qua nghién ciru duoc dong cong bd cing cac
tac gia khac déu co sy dong thuan cta cac dong tac gia trudce khi duge sir dung trong
luan 4n. Toan bo sb liéu va két qua trinh bay trong luan an 1a trung thuc, chinh xac
va chua timg dugc cong bd trong bt ky cong trinh nao khac, ngoai trir cac cong bd
khoa hoc cua chinh tac gid. Luan an dugc hoan thanh trong thoi gian t6i thuc hién
chuong trinh nghién ctru sinh tai Hoc vién Khoa hoc va Cong nghé¢, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

Ha Noi, ngay 20 thang 07 nam 2026

Tac gid ludn an

ppr——
/

H6 Son LAm
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LOI CAM ON

Trong sudt qua trinh hoc tap, nghién ctru va thuc hién luan an, to61 da nhan dugc
su quan tam, gitp d& va dong vién quy bau tir cac thay cd, ddng nghiép, ban bé va
gia dinh. Tbi xin dugc bay t6 10ng biét on siu sic nhét t6i tit ca nhitng nguoi da dong
hanh va hd tro toi trong sudt chiang duong nghién ctru vira qua.

Trude hét, t6i xin trén trong gui 101 cam on sau sic téi Tién si DS Hitu Hoang
va Tién si Hoang Xuan Bén (Khoa Sinh hoc, Hoc Vién Khoa hoc Cong nghé; Vién
Hai duong hoc) — nhitng ngudi thiy da tan tAm hudng dan, dinh hudng khoa hoc,
truyén cam hing nghién ciru va gitip t6i hinh thanh tu duy khoa hoc nghiém tuc, sang
tao. Hai thay da danh nhiéu thoi gian quy bau dé chi dan, gop ¥, cung cap tai lidu va
chinh stra n6i dung cac bai bao, chuyén dé ciing nhu ban thao luan an. T6i vo cing
tran trong sy hd tro tan tinh va nhitng kinh nghiém quy gid ma hai thay di danh cho
t61 trong sudt thoi gian qua.

To61 xin chan thanh cdm on Pho gido su, Tién si Pao Viét Ha (Khoa Sinh hoc,
Hoc Vién Khoa hoc Cong nghé; Vién Hai duong hoc) va Tién si Nguyén Hitu Huan
(Khoa Sinh hoc, Hoc Vién Khoa hoc Cong nghé; Vién Hai duong hoc) da luén nhiét
tinh hd tro va giup do toi trong qua trinh trién khai va hoan thién cac ndi dung nghién
curu cua luan an.

Xin tran trong cdm on Ban Lanh dao Vién Hai duong hoc da tao diéu kién thuan
loi vé& co s& vat chat va moi truong nghién ctru dé t6i hoan thanh tét cac cong viée
hoc tap va nghién ctru thuc nghi¢m. Téi cling xin guri 101 cam on dén Ban lanh dao
Hoc Vién, Phong Ban Hoc Vién va giang vién Khoa Sinh Hoc, Hoc Vién Khoa hoc
va Cong ngh¢, Vién Han lam Khoa hoc va Cong nghé Viét Nam da tin tinh gidng
day, truyén dat kién thirc nén tang quy bau, gitp toi c6 dugc co sé khoa hoc ving
chéc trong linh vuc thuy sinh vat hoc.

T6i xin bay t6 10ng cam on sau sic dén cac vién chirc phong K thuat nudi sinh
vét bién, Vién Hai duong hoc, dac biét 1a Thac siPang Tran Ta Tram, Thac si Nguyén
Thi Nguyét Hué, Thac si Dao Thi Hong Ngoc, K§ su Nguyén Truong Tan Tai, K§
su Nguyén Cong Nhat, cung cic can bd khiac nhu K§ su Nguyén Minh Hiéu va cac
sinh vién Lé Qudc Tuadn (Nudi trong thity san), Pang Thi My Dung (Nubi trong thuy
san), Nguyén Tién Mai Phuong (Cong nghé sinh hoc), Nguyén Vin Hién (Cong nghé
sinh hoc),... da nhiét tinh hd trg, chia sé kinh nghiém va gitip d& toi trong qué trinh
thyc hién cac thi nghiém va hoan thi¢n luan an.

Xin tran trong cdm on cac déng nghiép tai Vién Hai duong hoc di ludn hd tro,
d6ng vién va chia sé ciing toi trong sudt thoi gian hoc tap va nghién ciru.

T6i ciing xin gui 10i tri an dén quy thay c6 trong cac Hoi dong chuyén dé, Hoi
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thdo, danh gia ludn an cac cép, nhiing nguoi da danh thoi gian doc, phan bién va dua
ra nhiing ¥ kién dong gop thiét thuc, gitp t6i hoan thién va nang cao chat lwong cua
luan an.

Cubi cing, t6i xin bay to 1ong biét on sdu sic toi gia dinh, ngudi than va ban
beé-nhiing nguoi da luon & bén canh, cam thong, dong vién va chia sé vdi toi trong
sudt qua trinh hoc tap va nghién ciru. Su yéu thuong, ting ho va hy sinh ctia moi ngudi
1a ngudn dong luc to 16n gitp t6i vugt qua khé khin dé hoan thanh cong trinh nay.

Xin chan thanh cam on!

Khanh Hoa, ngay 20 thang 07 nam 2026

Tac gid ludn an

s
/

H6 Son LAm
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MO PAU

San hé mém 12 mot thanh phﬁn quan trong trong quén xa sinh vat cua hé sinh
thai ran san ho nhiét doi, gop phén dang ké vao su da dang sinh hoc cta hé sinh thai
nay. Véi kha ning thich nghi cao, san ho mém khong chi cung cdp méi trudng song
cho nhiéu loai sinh vat nhu ca, ¢, va tdo, ma con dong vai tro nhu loai tién phong
xay dung ran tai cac khu vuc nudc duc, noi san ho ctiing gap kho khan trong viéc phat
trién [1, 2]. Ngoai vai trd sinh thai, san hd mém con 13 ngudn cung cip cac hop chit
sinh hoc c6 gié tri, dac biét trong linh vuc y—sinh. Bén canh cac gié tri y—sinh, san ho
mém con co gi tri kinh té cao trén thi truong sinh vat canh bién do mau sic thu hut
va kha nang thich nghi tt trong bé nudi canh. Tuy nhién, nhu cdu thuong mai di dan
dén tinh trang khai thac qua muc san hé mém tir ty nhién. Diéu nay da gay suy giam
quﬁn thé san ho mém, anh huodng tiéu cuc dén da dang sinh hoc va hé sinh thai ran
san ho [3]. Trudc tinh hinh trén, nudi trong san hd mém dang tré thanh mot linh virc
quan trong, khong chi dé giam ap luc khai thac ty nhién ma con nham dap tng nhu
cdu ngdy cang ting trong cac nganh thuong mai sinh vat canh, chiét xuat cac chat co
hoat tinh sinh hoc va phuc hdi ran san hé [4]. Mac du da co mot ) nghién ctru vé
sinh san ctia san hé mém, tuy nhién cac nghién ctru nay chi tap trung chu yéu cac khu
vuc nhu Bién Do va Ran san ho Great Barrier [5, 6], cac khu vuc khac nhu dao Tay
Thai Binh Duong c6 rét it nghién ctru duoc cong bd. Tai Viét Nam, nghién ciru vé
dic diém sinh san san ho mém van it dugc quan tim nghién ctru, chi c6 mot sd nghién
ctru duoc thue hién trén mot sd loai san ho cung [7, 8]. Bén canh do, van dé phat trién
cac phuong phép sinh san va nudi trong chi phi thap trong trai giéng da tré thanh giai
phap bén viing cho ca muc dich thuong mai va bao t6n san ho [9]. Cac phwong phap
nhan giéng vo6 tinh cia san hd mém trong diéu kién nhan tao da duoc nghién ciru
thong qua viéc danh gia tic dong ctia nhicu yéu t6 khac nhau nhu phuong phap gan
gid thé [10], thire an [11, 12], anh sang [11, 13], hé théng nudi [12, 14]... Cac nghién
ctru da thanh cong trong viéc phat trién céc tap doan san ho mém méi, khée manh.
Diéu nay di chimg minh rang mot s6 lwong 16n cac tp doan san ho con co thé duoc
tao ra bang cach sir dung cac ky thuat nhan gidng don gian. Mic du di c6 mot sb
nghién ctru vé da dang, phan bd, sinh hoc sinh san va sinh san v tinh ctia mot s loai
thudc giéng Sarcophyton, tuy nhién, dén nay van chua c6 cong trinh nao cong b vé
dic diém sinh hoc sinh san ciing nhu kha ning sinh san vo tinh ctia loai san ho mém
S. serenei. Day la loai da dugc ghi nhan phan bd tai vinh Nha Trang [15-17], vung
bién Ly Son [18], va vinh Suez, Ai Cap [19]. Su thiéu hut thong tin vé sinh hoc sinh
san cta loai di han ché co s& khoa hoc cho cong tac bao ton, luu gitr, khai thac va

phat trién ngudn gen. Do d06, viéc thuc hién nghién ctru “Pac diém sinh hoc va thuc
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nghiém sinh san v tinh loai san hé mém Sarcophyton serenei Tixier—Durivault,
1958” 14 can thiét, gop phén bd sung dir liéu khoa hoc vé sinh hoc loai, déng thoi
cung cap co sé cho cac hoat dong bao ton va phét trién bén virg ngudn tai nguyén

sinh vat bién nay.

Theo Guest va cs. (2014), chi phi dé tao ra mot tdp doan san hd bang phuong
phap sinh san vo tinh chi bang khoang 20% so véi phwong phap sinh san hitu tinh
[20]. Piéu nay cho thdy nghién ciru vé sinh san nhan tao theo hudng hitu tinh doi hoi
nguén kinh phi dau tu tuong ddi 16n. Do d6, luan an hién tai tap trung lam rd cac co
so sinh hoc va hoan thién phuong phap sinh san vo tinh nhu mot hudng di kha thi va

hi€u qua hon trong giai doan hi¢n nay.
Muc tiéu nghién ctru:

- Nam dugc mdt so0 dac diém moi trudong song va sinh hoc sinh san cia loai san
hoé mém S. serenei nham cung cap co s& khoa hoc trong qua trinh nghién ctru sinh san

nhan tao.

- Nhan giong thanh cong loai san ho mém S. serenei 1am co sé cho viéc luu gitr,

khai thac va phat trién ngudn gen dbi tuong nay.
N0i dung nghién ctru:
Noi dung 1: Dic diém sinh hoc cta loai san hd mém S. serenei.
Néi dung 1.1. Dac diém hinh thai va phan loai ciia loai san hé mém S. serenei.
Néi dung 1.2. Dic diém moi truong séng cia loai san hd mém S. serenei.
Néi dung 1.3. Dic diém sinh hoc sinh san ciia loai san hd mém S. serenei.

Noi dung 2: Nghién ctru sinh san vo tinh loai san hd mém S. serenei trong di€u

kién nhan tao.
Npi dung 2.1. Anh huéng ctia Lugol va thoi gian xtr Iy manh tach.
Néi dung 2.2. Anh hudng cua gia thé va kich thuéc manh tach.
Néi dung 2.3. Anh hudng cua thirc an va ché d6 cho an.
Ngi dung 2.4. Anh huong cia cudng do6 anh sang.

Y nghia khoa hoc va thye tién:
Déi véi linh viee KH&CN:

Nghién ctru nay cung cap thong tin vé mot so dac di€m sinh hoc sinh san va sinh

san vo tinh cua loai san hd6 mém S. serenei tai Viét Nam va trén thé gidi. Cac két qua



thu duoc tao nén tang khoa hoc cho cong tac bao tdn, phuc hoi quén thé va khai thac
ngudn nguyén lidu phuc vu nghién ctru hop chat c6 hoat tinh sinh hoc. Nghién ciru
cling xac dinh dugc mua vu sinh san cua loai tai vung bién Nha Trang, 1a co s¢ khoa
hoc dé tién hanh thu mau trimg va 4u tring cho céc thi nghiém sinh san hitu tinh. Bén
canh d6, viéc trién khai thanh cong sinh san vo tinh gop phan duy tri va phét trién

ngudn gen cua loai.
Hiéu qua kinh té:

Thanh cong trong sinh san v tinh san hd mém tao tién dé phat trién dbi tuong
nudi sinh vat canh bién mai, tir 46 c6 mé ra trién vong phat trién trang trai san xuat
san ho mém va thiic déy cac hoat dong thuong mai lién quan.

Hiéu qua xa hoi:

Nghién ciru sinh san vo tinh san hé mém S. serenei bude dau cung cap co so
ban dau cho nghién cru hoan thién quy trinh sinh san vo tinh loai nay, tir d6 c6 thé
gop phan giam 4ap luc khai thac tu nhién, tao ra ngudn cung cho cong tac phuc hoi
ngudn loi san hd cling nhu cung cap ngudn nguyén lidu cho nghién ciru chiét xuét cac
hop chat sinh hoc. Pong thoi, viée phat trién nghé nudi san hd mém lam canh tao co
hoi viée 1am cho nguoi lao dong ven bién, cling nhu phat trién cic nganh nghé lién

quan dén hoat dong nay.
Nhirng dong gop mdai cia ludn an

Luén &n la cong trinh dau tién nghién ctru ¢ Viét Nam ve ddc diém sinh hoc sinh

san va sinh san vo tinh cua loai san ho mém S. serenei.

- Nghién ctru xac dinh cac dac diém sinh hoc sinh san cua S. serenei, bao gém ty
1€ gidi tinh, kich thudc trirng va ti tinh, sttc sinh sdn va mua vu sinh san. Nhirng két
qua nay la co s& quan trong cho vi¢c thu giao tir trong sinh san nhan tao loai san ho
nay.

- Bén canh d0, nghién ciru ciing xac dinh dugc cac thong s6 t6i wu cho quy trinh
sinh san v tinh ctia S. serenei, gdm: xir Iy manh cat bang dung dich Lugol 0,5 mL L-
! trong 15 phut hodc 1,0 mL L trong 10 phut; kich thuéc manh tach > 1,5 cm; st
dung gia thé gach men hoic xi mang; ché do cho n luan trung 2 ngay/lan; va cudng

d6 chiéu sang 90 — 120 pmol m2 s,
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Chuong 1. TONG QUAN VAN PE NGHIEN CUU
1.1. Pic diém phan loai giéng san hé mém Sarcophyton va l0ai S. serenei
1.1.1. Gidng Sarcophyton

San hoé mém la thuat nglr dung dé chi cac loai san hd thudc nhom san ho tam
ngan (Octocorallia), ngoai trir cac loai san hd stmg. Trudc day, nhém nay dugc xép
trong bo Malacalcyonacea (tén theo hé thdng phan loai trudc kia 1a Alcyonacea) thudc
16p phu san ho tdm ngan. Tuy nhién, theo céc phan loai hoc hién dai, ca san ho mém
va san ho stng hién déu duoc xép chung trong 16p san ho tim ngan [21]. Trong pham
vi ciia ludn an nay, thuat nglr “san ho mém” duogc dung dé chi céc loai thudc nhom

san ho tdm ngan, khong bao gom cac loai san ho stng.

Hé théng phan loai duogc chép nhan rong rai nhét, phéan anh trong phﬁn 16n cac
nghién ctru vé sinh hoc dong vat khong xwong song tir giira thé ky XX dén nay, 1 hé
thong phan loai da duoc Bayer (1981) [22] hiéu chinh. Trong d6, phan 16p san ho tam
ngan thanh ba bd: bd Pennatulacea (But bién; 15 ho khoang 300 loai), bo
Helioporacea (san ho xanh; 2 ho, 5 loai con ton tai) va b Malacalcyonacea (06 b
phu va 41 ho). B0 Malacalcyonacea la nhom sinh vat séng 0 day c6 sy da dang va
phong phu thir hai ¢ nhiéu ran san ho nhiét d6i va on déi [23]. Sinularia va
Sarcophyton 13 hai chi san hd mém chiém vu thé nhat trong ho Sarcophytidae (tén
theo hé thdng phan loai trude kia 1a Alcyoniidae) [24]. Céc loai chi ndy c6 kha ning
chéng lai su sin mdi va song trong thoi gian dai [25]. San hé mém dong vai tro quan
trong trong hé sinh thai ran san ho, tao ngué)n vat chét hitu co, sinh canh, tham gia
hinh thanh ran, dac biét & nhitng ving nudc duc noi san ho cirng kho phat trién [2].
Ngay nay, dua trén phan tich sy khéc biét di truyén phan t vé quan hé tién hoa cla
sinh vat, McFadden va cs. (2022) [26] da chia 16p san hd tdm ngan Octocorallia [am

hai by Malacalcyonacea va Scleralcyonacea.

Sarcophyton 13 mot giéng san hoé mém thudc nganh Anthozoa, 16p san ho tam
ngin, bd Malacalcyonacea, ho Sarcophytidae. Hién nay, gidong san hé mém
Sarcophyton bao gém 50 loai d3 dugc phan loai rd rang, 3 loai khong chéc chan va
27 loai dugce diéu chinh [27].

Pdc diém phdn logi ciia cdc loai thude giong Sarcophyton
(1)  Hinh thai bén ngoai: Cac loai thudc giéng Sarcophyton thuong co hinh thai
dic trung dang ndm, voi phan dinh mang cac polyp goi la dia hay mil nam
(capitulum). Hinh dang ctia dia c6 thé phang, khong thily hodc c¢6 cac nép gap & mép

voi mirc d§ phat trién khac nhau; trong mot s6 truong hgp, mii nam cé dang chén



hodc phéu. Tuy theo trang thai sinh 1y, cac loai thudc gidng Sarcophyton cé thé biéu
hién ¢ ba dang chinh: (i) trang thai m¢ rong khi céc polyp no rg; (ii) trang thai ban co
rit khi cac polyp va xtic tu co lai mdt phan hodc toan bo; va (iii) trang thai co rat hoan
toan, khi dia ndm tr& nén nho gon, cac polyp co lai hoan toan, phan trung tim c6 thé
cang phong trong khi cac nép gp ria co lai hodc cong vé phia cudng.

(2) Hé thong traim xuong (sclerites): Tram xuong trén bé mit dia va than cta san
hé giéng Sarcophyton thuong c6 dang hinh chuy, d6i khi xuét hién cac mun coc &
phan giita. TrAm xwong trong dia thudng mang hinh dang thoi, que hodc kim manh,
6 thé kém theo mot sé ddt hinh nén hodc mun cédc nho, song cac dac diém nay thuong
it co gia tri trong phan loai. Nguoc lai, trdm xuong trong 16p coenenchyme (md lién
két giira cac polyp) cua than c6 ¥ nghia phan loai cao hon, vé6i hinh dang va kich
thude dac trung cho tung loai.

(3)  CAu trac polyp: Cac loai thudc gidng Sarcophyton ¢6 hai dang polyp vai chirc
ning khac nhau: autozooid — co quan dam nhiém chirc ning bat moi va sinh san — c6
kha ning co rat hoan toan hodc mot phan, véi mic do co rat thay doi gita cac loai;
va siphonozooid — co quan duy tri hinh dang tap doan — ludn & trang thai co rut.
Khoéng céach giita cac autozooid cung sd lugng siphonozooid xen k& & ving trung
tam va ria cia mil san ho 1a nhiting dac diém quan trong trong dinh danh va phéan loai.
Céc ddc diém hinh thai nay dong vai trd quan trong trong viéc nhan dién loai va gop
phan 1am séng to dic diém sinh hoc — sinh thai ctia cac loai thudc gidng Sarcophyton.

1.1.2. H¢ thong phén loai san hé mém S. serenei
H¢ thong phan loai ciia loai san hd mém S. serenei nhu sau:
Gidi: Animalia
Nganh: Cnidaria
Nganh phu: Anthozoa
L&p san ho tam ngan: Octocorallia
B6 san hé mém: Malacalcyonacea
Ho: Sarcophytidae
Gidng: Sarcophyton
Loai: Sarcophyton serenei Tixier—Durivault, 1958

Loai san hd mém S. serenei rat khac biét voi cac loai khac thude giéng

Sarcophyton béi kich thudc ctia chiing kha 10n va cac tram xuong ¢ phan than c6 dau
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nhon (aiguilles basilaires) [17]. Cac nghién ctru trude ddy vé hinh thai trim xuong
ctia S. serenei chu yéu dya trén quan sat va minh hoa duéi kinh hién vi quang hoc
thong thuong [17, 28]. Tuy nhién, giita cac loai thudc gidng Sarcophyton c6 sy khac
biét vé hinh dang, kich thuédc, dac diém bé mat (nhu céac ranh, ndt san, hodc tron
nhin), ciing nhu cach sip xép va phan bd cua trim xuong trong mo. Hién nay, kinh
hién vi dién tir quét (SEM) duoc st dung rong rii dé phan tich chi tiét bé mat va dic
diém hinh thai & 16 nét hon, mang lai thong tin chinh xac hon vé cac dic diém trim
xuong ctia nhiéu loai san ho. Ky thuat SEM, khi két hop voi cac phuong phap khéac
nhu phén tich di truyén, d3 gop phan quan trong trong viée cai tién phan loai hé thong
cua 16p san ho tam ngan [29, 30]. Trong nghién clru cia Aratake va cs. (2012) [24]
d3 str dung SEM d¢é phan tich cac dic diém chi tiét vé kich thudc va hinh dang tram
xuong cta loai san hd mém S. glaucum cho thy hinh anh chi tiét, sac nét hon so véi
cac phuong phap phan loai truyén thong. Tuy nhién, dén nay, chua c6 nghién ctru ndo
ap dung SEM dé quan sat va mo ta hinh thai cta S. serenei. Vi vay, viéc tng dung
SEM dé phan tich chi tiét trdm xuong ctia S. serenei 1a can thiét, nham cung cap dir
liéu chinh xac hon, hd tro cac nha phan loai hoc trong viéc so sanh va phan loai loai
san ho ndy mot cach hiéu qua hon, day ciing 1a co s¢ dé xac dinh dung loai cho cac

ndi dung nghién curu tiép theo cua ludn an.

Hinh 1.1. San hé mém S. serenei trong nghién ctru
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1.2. Phén bo ctia giong san ho mém Sarcophyton va loai S. serenei

San ho mém co phan b rong trén dai duong, tir ving nudc nhiét doi nong dén
ving nude lanh sau [31]. Khoang 107 loai san hd mém di dugc bao cao & ving bién
Brazil [32], 80 loai & viing ven bd Bién Do [33] va 70 loai & cac ran san hd Dai Loan
[34]. Chung ciing c6 thé dugc tim thiy & nhiéu ving lanh hon nhu Nam Cuc, Nam
Phi, b bién Ty Bac Thai Binh Duong ctia Bac My va Bic Pai Tay Duong [35]. Pao
Sesoko, Nhat Ban, ni tiéng nhét voi do che pht san ho mém 1én dén 34,4% [36].

Céc loai thudc gidng Sarcophyton cb pham vi phan bd rong, tir viing tridu [37]
dén do sau lén téi 25 m [38]. Tuy nhién, sy da dang cao nhét ciia chiing duoc ghi
nhan tai khu vuc An Do Duong—Thai Binh Duong [39], déc biét 1a trong Vung Tam
giac San ho bao gém Indonesia, Malaysia, Philippines, Papua New Guinea, Timor
Leste va quan dao Solomon [40]. Céc loai ndy thudng xuat hién ¢ nhitng khu vuc co

dong chdy manh, not1 diéu kién thuan loi cho viéc thu nhén thirc an.

Cho dén nay, san ho mém S. serenei d3 dugc ghi nhan phan bd tai vinh Suez &
Ai Cap [19] va mot ) vung bién Viét Nam, bao gém vinh Nha Trang [15-17], vung
bién Ly Son [18], va khu bao ton bién Ct Lao Cham [41]. Nhitng két qua nay cho
thay c6 thé thu thap dugc miu S. serenei tai vinh Nha Trang dé tién hanh céc nghién
ctru co ban mot sb dic diém sinh hoc sinh san ciing nhu thu mau tién hanh thu nghi¢m

sinh san vo tinh ddi trong nay.
1.3. Tong quan tinh hinh nghién ciru ngoai nuwéc
1.3.1. Mot s6 diic diém sinh thai ciia san hé mém va gidng Sarcophyton

San ho mém tam ngan (octocorals) thudng thich nghi & noi c6 dong chay lién
tuc, voi cudng do vira phai va 6n dinh, dé tiép can nguén thirc an. Dong chay khong
chi van chuyén thirc dn dén ma con gitip loai bo chat thai khoi quan thé san ho, dong
thoi hd trg kich thich qua trinh quang hop. Di véi cac loai san hod c6 zooxanthellae,
hinh dang ting trudng ciia chung thudng 1 két qua ctia sy can bang giita viée t6i wu
hoa tiép xtic 4nh sang (phit trién theo chiéu ngang) va twong tac vdi dong chay (phat
trién theo chiéu doc). Pham vi phan b ctia san hd mém tam ngan chiu 4nh huéng boi
cac yéu td nhu do sau, do trong cua nudc, do dbc, va hudng cua suon ran, von quyét
dinh mtc do tiép xUc vdi anh sang. Céc hat lo ling trong nude lam tang do duc, giam
kha niang hap thu anh sdng, va pho bién nhat & cac khu vyc thém lyc dia nong gan bo
hodc gan cira song, noi song va dong thuy triéu khudy dong trim tich tir ddy bién. San

h6 mém thuong nhay cam hon vdi sy ling dong tram tich so v&i san ho cing [42].



Tram tich ling dong c6 thé gdy ra nhiéu anh hudng tiéu cuc, bao gdbm ngin can
qué trinh in va quang hop, cling nhu giam chat luong nén day phu hop dé san hé dinh
cu [43]. Su tich tu trAm tich trén bé mit san hd mém c6 thé dan dén hoai tir mé sau
vai ngay, gay tdy tring hodc tham chi 1am chét quan thé sau vai tuan [42]. Anh hudng
nay phu thudc vao lugng va loai tram tich, cling nhu sy khéc biét gitra cac loai [44].
San hé mém c6 kha ning sir dung chat nhay lam tdm chin dé tu bao vé khoi trim tich
[42], hodc loai bo tram tich nhd trong luc va chuyén dong cua dong nudc [42]. Viée
lwa chon nén d4y dé dinh cu dong vai trd quan trong trong sy phat trién va ty 18 song
clia quan thé san ho [45]. Anh sang c6 tac dong manh mé dén cac loai san hd co
zooxanthellae, thiic diy qué trinh quang hop, trong khi lai e ché cac loai san ho
khong c6 zooxanthellae (azooxanthellate). Cac loai san hé khong c6 zooxanthellae
thuong chon dinh cu & cac khu vyc it anh sang hon. P9 sau phan b cua san hd ¢o
zooxanthellae bi gidi han trong khoang 10 m & vung nudc duc, nhung céc loai
azooxanthellate, dac biét la thuoc cac nhom Ellisellid, Subergorgiid, va
Dendronephthya, thuong chiém wu thé & d6 sau 16n hon 10 m [23]. Bén canh do,
cudng do anh sang, 46 man va ché d6 dinh dudng ciing tac dong dén ty 1é séng cla
san ho6 [12]. Chavanich va cs. (2009) [46] chi ra rang nhiét 6 cao c¢6 anh hudng 16n
dén qua trinh tay tring ctia Sarcophyton spp. & vinh Thai Lan, tinh Chonburi, dic biét
trong nhirng thang c6 thily triéu cuc thap (vao thang 6).

Loai san ho mém thudc gidng Sarcophyton thudng tao thanh cac quan thé don
loi 16m, d& nhan thdy & cac moi trudng ven bd, ving triéu va cac ran san hd gan bo
[47]. Cac yéu t6 phi sinh hoc nhu chuyén dong ciia nude, do sau va d6 déc dong vai
trd quan trong trong viéc anh hudng dén phan bd, dién tich che phu va hinh théi cua
ching [48]. Mot s6 nghién ciru d ghi nhan sy phét trién cua S. fumulosum trén cac
nén da ¢ ving bién Hong Kong, noi ¢ dic trung song manh va nude trong [49]. Loai
S. glaucum lai thuong xuat hién & cac ran san ho ngam, trong dam pha, va trén cac
suon déc hudng ra bién [50]. Tuy nhién, thong tin vé dic diém sinh thai cta loai S.
serenei van chua duoc cong bd. Cac bao céo hién chi dé cap dén vi tri thu mau & vung
bién, ma khong cung cap dit lidu vé méi truong séng cu thé cia loai nay. Vi thé,
nghién ctiru mot s6 dac diém sinh thai moi truong song nham cung céap dir liéu thong
s6 moi trudng cho nudi loai nay trong diéu kién nhan tao hay trong sinh san vé tinh

d6i twong nay 1a can thiét.
1.3.2. Pic diém sinh truéng cia giong Sarcophyton

Tinh dén nay, nghién ctru vé ddc diém sinh truéng ctia san ho, dac biét 1a san
hé mém, van con han ché. Toc do tang trudng cia san ho 1a mot chi s6 quan trong dé

danh gié tac dong cua cac thay doi moi truong doi voi chire nang cua ran, dong thoi
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cung cép dit liéu hd tro viéc du doan sy bién di dia 1y cua cac ran san ho khi ddi mat
v6i cac yéu td tac dong bat loi ngdy cang gia ting. Mic du vay, viéc nghién ciru sinh
truong ciia san hd mém thudc ho Sarcophytidae van chua dugc chu trong nhidu do
khé khan trong viéc xac dinh va dic tinh mém cia co thé ching. Su thay ddi hinh
thai hoc cua san ho, chéng han nhu sy gidn nd do tac dong cua dong nudc, 1a yéu tb

quan trong anh hudng dén hinh thai cua ching [51].

Phan 16n céc nghién ctru vé toc do tang truong san ho déu tap trung vao san ho
cting, mic du gan diy da c6 mot s6 nghién ctru mé rong sang san hé mém. Tuy nhién,
van con rét it nghién ctru chuyén siu vé sinh trudong cua san hd mém, din dén thiéu
hut dit liéu sinh hoc. Vi dy, nghién ctru trén hai gidng Sinularia va Sarcophyton cho
thay toc do ting trudng ciia san ho mém dat khoang 0,5 cm/nam [31]. Trong khi do,
toc do tang truong cta loai S. glaucum vao mua he da duge ghi nhan 13 30,05 g trong
6 thang, twong duong 3,95 g/thang [52]. Cac yéu tb moi trudng nhu nhiét do, d6 lang,
do duc va chuyén dong cua nudc déu co thé anh huong dén tdc do sinh truéng cua
san ho [53].

Pé xac dinh téc do ting trudng cua san ho, cac phuong phap pho bién nhat 1a
do sy phat trién theo chiéu doc va chiéu ngang cua san ho, thong qua su thay dbi
chidu dai nhanh hodc ban kinh cua tap doan san ho [54]. Cac phuong phap truyén
théng dé do cac ty 18 nay bao gom: (1) do dac tryc tiép va lap lai cac nhanh da duoc
gan thé [55], mac du phuong phap nay chi kha thi dbi véi cac loai san ho phan nhanh
va ¢ thé gay anh hudng dén sy phat trién do qua trinh gin thé [56]; (2) do chiéu cao
ho#ic duong kinh ctia san hé tai chd hodc tir anh chup [55], con goi 1a phuong phap
do hinh thai hoc, tuy nhién phuong phap nay khong phan anh dugc mé hinh phat trién
cua céc tap doan san ho, dac bi€t 1a cac truc tdng trudng khac nhau hoac tac dong cuc
bd [54]; (3) 1dy 15i san ho va chup x—quang [57], phuong phap nay chi phu hop véi
khoang 7% céc loai san ho co6 kich thude 16n [54]; (4) phuong phap nhudm Alizarin
[58], thich hop cho nhiéu hinh dang ting truéng nhung ton nhidu thoi gian va c6 thé
khong hiéu qua véi mot sé loai san ho do kha nang hap thu thude nhudm kém [59],

d6ng thoi mau san ho s& bi chét dé thyc hién do luong.

Déi voi cac loai san ho mém, bd xuong ciia chung khong chira canxi cacbonat
ma phu thudc vao ap suat thily tinh dé duy tri hinh dang co thé [23]. Hinh dang nay
c6 thé thay doi theo thoi gian do su dao dong ctia méi trudng [31], tuy nhién, mot sd
nghién ctru d3 wdc tinh dién tich bé mit cta san hd mém thong qua cac phuong phap
do hinh hoc co thé [60] hodc do sinh trudng theo chiéu doc [61]. Hién nay, dé xac
dinh tc do ting trudng cua san ho ma khong giy ton hai, phuong phap chup anh

dudi nude dé tai tao cac mé hinh ky thuat s6 cla tap doan san ho da tré thanh lya
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chon phd bién. Phuong phap nay sir dung cac buc anh 2D, chup bang camera ¢ vo
bao vé va thudc do gﬁn khu vyc san ho [53]. Sau do, cac anh chup dugc xu 1y béng
cac phan mém khac nhau nhu Metashape—SfM [62] va ImageJ dé dinh lugng sy mat
mo ctia san hd [63] hodc xac dinh dién tich bé mat cta san ho [64, 65]. Imagel, phﬁn
mém nay ra doi tir nim 1987 va di trai qua nhiéu cai tién, cung cip mot phuong phap
xtr Iy don gian va dé sir dung, dong thoi 1a phin mém ma ngudn mé [66]. Hién nay,
ImageJ dugc ung dung rong rdi trong sinh hoc thyc nghiém dudi nudc va bién.
Phuong phép nay da ching minh hi¢u qua trong nghién ctru ran san ho, dac bi¢t trong
viéc xac dinh dién tich bé mit ctia san hd va cac sinh vat khéac tai chd ma khong bi
giéi han boi kich thudc, dong thoi thay thé cac phuong phap khac nhu boc gidy bac
hay nhiing sap [67].

Nghién ciru ciia Bennecke va cs. (2016) [68] da xac dinh toc d6 ting truong cia
san ho tim ngan nudc sdu bang cach so sanh chiéu dai tong s6 cua céc tryc chinh theo
thoi gian va do khoang cach giita cac duong vién mit cat ngang. Mot nghién ctru khac
vé loai san hd mém Sclerophytum polydactylum (tén goi trudc ddy 1a Sinularia
polydactyla) bang phuong phap 2D cho thdy toc do ting truong cé su khac biét theo
mua va kich thude tap doan, véi toc d6 ting trudng tir 6,67 — 12,68% ddi véi cac tap
doan nho va 4,37 — 6,72% d6i v6i cac tap doan 16n [53]. Mot nghién ciru gan day
Dang Tran Tu Tram va cs. (2023) [69] d4 ung dung phan tich hinh anh bang phan
mém ImageJ dé xac dinh téc do ting trudng cua Sarcophyton sp. sau 90 ngay nudi
trong hé thong bé tuan hoan dat ngoai trdi, va ghi nhan téc do ting trudng cao nhat
14 0,397 £ 0,003 cm ngay™' d6i véi manh cat 2,5 cm. Phuong phép do anh nay khong
chi nhanh chong, dé thuc hién va khong tdn kém, ma con khong xam 14n vao san ho,
dem lai két qua chinh xac. Tuy nhién, cho dén nay, van chua c6 nghién ctru cong bd
vé sy sinh trudng cua loai san ho mém S. serenei, dac biét 1a stir dung phuong phap
chup anh duéi nude doi véi loai nay.

Dén nay, rat it nghién ciru vé san hé mém S. serenei da duoc cong bd. Mic du
dd c6 mot s6 nghién ctru trude day vé hinh thai hoc ciia loai san ho nay, cac nghién
ctru ndy chi yéu tap trung vao mo ta hinh dang bén ngoai va hinh vé& qua quan sat
tram xuwong dudi kinh hién vi quang hoc, nhung van con han ché vé do chi tiét. Hon
nira, chua c6 nghién ctru ndo vé sy sinh trudng ciing nhu cac yéu té anh huong dén
sinh truong va strc khoe ctia loai san hd mém S. serenei. Vi vay, viéc nghién ciru dic
diém sinh hoc ctia S. serenei tai vinh Nha Trang 1a can thiét, nham tao co s cho céac

nghién ctru ti€p theo vé loai nay.
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1.3.3. Mgt so dac diém sinh hgc sinh sdn ctia san h6 mém

Danh gia kha ning sinh san ciia san ho c6 thé théng qua céc chi tiéu nhu sb
lugng nodn bao hoic planulae tao ra trén mdi polyp, hodic mat dd nodn bao trén mdi
cm?. Cac loai san ho thu tinh trén bé mit thuong san xuit mot sb luong nho cac
planulae co kich thudc 16n, trong khi cac loai san ho dé trung phat tan lai tao ra s6
lwong 16m cac giao tir c¢6 kich thudc nho [70]. Tuy nhién, dé ddnh gia kha ning sinh
san hang nam ctia san ho, can thu thap nhiéu thong tin khac nhau, bao gdm: (a) s6 lan
sinh san mdi nam, (b) thdi gian trong nam xay ra qua trinh sinh san, (c) ty 1& quan thé
tham gia sinh san, (d) sy khac biét trong kha ning sinh san lién quan dén tudi tac hoic

kich thudc co thé, va (e) cac yéu tb moi trudng tac dong dén qua trinh sinh san [70].
1.3.3.1. Phwong thirc sinh san

Phuong thire sinh san 1a yéu t6 quan trong quyét dinh sb luong va su phan bd
cua san ho, va ¢ phan 16p san ho tdm ngan (Octocorallia), ca sinh san vo tinh va hiru
tinh déu xuat hién [71]. Sinh san vo tinh kha phd bién & san hd mém va cé nhiéu co
ché khéc nhau, chfmg han nhu phan manh tap doan, phan do6i hoac nay chdi. Céc co
ché nay gitp céac loai san ho thudc phan 16p Octocorallia duy tri va phat trién. Sy
phan hach don gian [72], sy phan chia thanh céac tap doan mdi khi tach ra khoi tap
doan bb me, hodc kha nang phuc hoi va tu gan lai vao gia thé 1a nhiing vi du dién
hinh ctia qua trinh sinh san vo tinh. Sinh san v6 tinh bang phuong thirc nay chdi va
phan nhanh dic biét quan trong ddi vi cac loai san hd thudc phan 16p nay, va da
dugc nghién ciru & mot sb loai nhu Sclerophytum flexibile (tén goi trude day la
Sinularia flexibilis), noi tip doan con c6 thé hinh thanh tir cac chdi nho ¢ ria hodc gbc
ctia cac tap doan me [23]. Nghién ctru ¢ loai Ovabunda macrospiculata cho thy cac

tdp doan mai cod thé nay chdi sau 3 — 4 thang dinh cu trén nén day [45].

Sinh san hitu tinh 14 yéu t6 quan trong dé duy tri quan thé va anh huong truc
tiép dén cac loai san hd trong nhom nay [5]. Qua trinh sinh san hitu tinh c6 thé 1a don
tinh hodc ludng tinh. Cac nghién ctru cho thay san ho tdm ngan chu yéu 1a don tinh,
véi cau trac sinh san duc hodc cai trong cac tp doan riéng biét, chiém dén 89% loai
san ho mém [73]. Mot s6 it loai lai ludng tinh, mang ca cAu truc sinh duc duc va cai
trong cung mot tap doan [5]. Pdc biét, cod su thay ddi hinh thtre sinh sén theo vung
dia ly. Vi du, loai Heteroxenia elizabethae & Bién Do 1a ludng tinh, nhung tai ran san
ho Great Barrier lai dugc xac dinh 1a loai don tinh [74]. Tuong tu, S. glaucum 1a loai
don tinh & Bién D6 va Great Barrier, nhung lai dugc ghi nhén 1a ludng tinh & Nam
Phi [75, 76].
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Tuyén sinh duc cua cic loai san hé nhém Octocoral chu yéu nam &
siphonozooids (loai Bathyalcyon robustum) hodc ca siphonozooids va autozooids
(loai Minabea robusta), nhung cling c6 loai chi gap & autozooids nhu Lobophytum,
Sarcophyton va Heteroxenia [75, 77]. Tuyén sinh duc phat trién doc theo mac treo
polyp, bit ngudn tir da day va kéo dai vao khoang polyp khi kich thuéc tuyén sinh
duc ting 1én [73]. Qua trinh sinh tinh thudng dién ra nhanh hon qua trinh tao trimg
Kahng va cs. (2011) [5]. Giao tir phong thich vao nuéc thuong dong pha véi chu ky
trang hodc nhiét do nudc [74, 78], véi trimg dugc thy tinh ngoai co thé va phat trién
thanh 4u tring séng tréi ndi trong moi trudng tir vai ngay dén vai tuan, trude khi bam
vao day va hinh thanh polyp méi [23]. O ving nhiét d6i, cac loai san hd octocoral
thuong co su truong thanh va sinh san déng bd gilra céc tap doan, mac du mot )
nghién ciu cho thay kha ning thy tinh trong & mot so loai san ho thudc ho

Sarcophytidae, va au tring s& phat trién bén ngoai tip doan me [6].

Céc loai san ho tam ngan duoc nghién ctru dén nay déu c6 kha ning sinh san
hiru tinh, v6i ba hinh thue chinh: (1) thu tinh ngoai (phat tan tinh trung va trimg vao
moi trudng nude noi qué trinh thu tinh dién ra) (2) thu tinh bén trong (qua trinh thu
tinh dién ra bén trong clia tp doan (trimg phat trién bén trong co thé ca thé cai), va
(3) thuy tinh trén bé mit cua cac tap doan me [79]. Trong hinh thire thu tinh ngoai, cac
tap doan cung loai thuong giai phong giao tir dong loat vao khoang tir mot dén vai

dém sau ngay trang tron, chu y€u vao cudi mua xuan [80].

Theo Kahng va cs (2011), khoang 49% loai san hé mém c6 hinh thirc thu tinh
ngoai, 40% loai thu tinh bén trong, va khoang 11% loai thu tinh bé mat [5]. Néu qua
trinh tao phoi dién ra bén trong, mdi polyp chi san sinh khoang 18 — 24 tring do kich
thudc nhé cia polyp, trong khi 4p trimg trén bé mit gitp téi da hoa kha nang sinh san
nhd bao vé hop tir trong qua trinh tao phoi [81]. San hé mém thudng c6 cac dot sinh
san ngén, theo mua va déng bd, va su khac biét vé kich thudce, sd lugng trung ciing
nhu thoi gian sinh san gitra cac tap doan co thé duoc quan sat ¢ cac dot sinh san dau
tién [45, 82].

Céc nghién ctu hién tai chi ra réng, 0 cac loai san ho thudc nhoém cac loai san
ho6 tAm ngin ving 6n déi, qua trinh hinh thanh giao tir dién ra lién tuc va thu tinh xay
ra bén trong [83]. Trong khi d6, & céc loai Octocoral vung nhi¢t d&i, qué trinh sinh
san dong bo thudng xay ra voi chu ky sinh san ngin, va thy tinh dién ra bén ngoai
[74]. Cac loai san ho thudc nhoém nay co thé sinh san theo hinh thirc don tinh, ludng
tinh, hodc trimg c6 thé duoc san sinh boi cac tap doan cai va phat trién thanh au tring

planula ma khong can thu tinh [5].
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Qua trinh phat sinh giao tir & san ho c6 thé dién ra khong dong bo giita cac tap
doan duc va cai, ngay ca trong cting mot loai. Mot nghién ctru vé loai Sarchophyton
glaucum chi ra rang cac tdp doan dyc chi mat khoang 9 dén 10 thang dé hinh thanh
giao tir, trong khi cac tap doan cai can tir 16 dén 18 thang [84]. Tham chi trong cling
mot tdp doan, hodc ngay ca trong cung mét polyp, co thé quan sat théy cac giai doan

khac nhau cua su phat trién tring, voi sy khéc biét rd rét vé duong kinh giao tir [73].

Tuyén sinh duc ¢ cé tap doan duc va cai phat trién doc theo mac treo, thuong &
ving day va bam vao mac treo qua mot cudng ngan [77]. Khi tuyén sinh duc ting
kich thudc, ching s& mé rong vao khoang polyp. Cac té bao sinh giao tir ¢ thé duoc
giai phong vao khoang rudt trude khi phan hoa hoan toan. Qua trinh sinh giao tir chu
yéu dién ra ¢ autozooid, nhung & mot s6 loai, tuyén sinh duc cling c6 thé xuat hién &
siphonozooid, nhu & cac loai thudc gidng Alcyonacean va Anthomastis [85], hodc
Bathyalcon robustum [86]. O loai Minabea robusta va cac Octocoral thudc bd

Malacalcyonacea, tuyén sinh dyc xuat hién ¢ ca autozooid va siphonozooid [87].

Bang 1.1. Mot s6 két qua nghién ctru vé kich thwée trirg thanh thuc va

phuong thirc sinh sdn ciia mgt so loai san h6 mém

Kich thwéc  Phwong thire Tai liéu

Loai i )
trung (um) sinh san tham khao
Alcyonium digitatum 600 Phat tan tring va [88]
tinh trung
Lobophytum crassum 600 Phat tan triing va [89]
tinh trung

Parerythropodium fulvum fulvum 600 —700  Ap trang bé mat [81]

Xenia macrospiculata 500 Ap tring bén [45]
trong

X. umbellata 500 — 600 Ap trimg bén [90]
trong

S. glaucum 400 — 450 Ap trimg bén [52]
trong

S. glaucum 500 — 650  Phat tan tring va [75]

tinh trung

San ho thuoc nhom Sarcophyton c6 kha nang sinh san hitu tinh thong qua cac

co ché khac nhau, bao gém thu tinh ngoai, thy tinh trén bé mat, hodc thu tinh bén
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trong [5]. Khi tring va tinh tring dugc phat tin vao méi trudng nude, au tring c6 thé
tr6i ndi trong thoi gian dai trudce khi ling xudng va bam vao day, gitp chung c6 kha
ning phan tan xa hon [91]. Nguoc lai, & cac loai 4p trimg bén trong hoic trén bé mit
tdp doan me, au trung thuong on dinh nhanh chong sau khi ro1 khéi co thé me, dan
dén pham vi phén tan han ché [81]. Kich thudc thanh thuc va phuong thirc sinh san

ctia mdt sO loai san hd mém dugc thé hién & Bang 1.1.

Phuong thire sinh san va thoi gian sinh san cua san hd Sarcophyton thay dbi tuy
thudc vao vi tri dia 1y, ngay ca trong cing mot gidng [73] hodc cing mot loai [75,
76]. Trong qua trinh sinh san, san hé me giai phong sé luong 16n trimg va tinh tring,
dugc hinh thanh trong cac mac treo quanh polyp [73]. Su thu tinh xdy ra trong cot
nudc va thuong tuan theo chu ky tring [5, 78]. Sau khi thu tinh, au tring an sinh vat
phu du trong vai ngay dén vai tuan, sau d6 lang xudng day va phat trién thanh polyp
[23].

1.3.3.2. Kich thudoc sinh sdan lan dau va mua vu sinh sdn

Céc loai san ho tam ngan khac nhau vé d6 tudi va kich thude ¢ 1an sinh san dau
tién. Mot s6 nghién ciru di chi ra kich thudc tap doan cé anh hudng dén sinh san cua
cac loai san ho mém. Két qua cho thy véi cac tap doan Lobophytum crassum cd
duong kinh nho hon 18 cm s& khong thé san xuat giao tir [89], & san hd Plexuara sp.
thi tap doan nho nhét duoc phat hién c6 kha nang tham gia sinh san khi c6 chiéu cao
10 cm, céc tap doan co6 chidu cao tir 30 cm trd xudng thi tuyén sinh duc it khi truong
thanh hon (32%), trong khi céc tap doan co chiéu cao trén 30 cm thi c6 80% da c6
tuyén sinh duc trudng thanh [82], trong khi d6 cac tip doan Heteroxenia fucenscens
dugc cho 1a khong tham gia sinh san khi thé tich tdp doan chwa vuot qua 10 cm? [77].
O san ho Pseudoplexaura porosa, cac quan thé cao dudi 50 cm khéng chira tuyén
sinh duc [92] trong khi Pseudopterogorgia elisabethae, s& truong thanh vé mit sinh
san khi cac quan thé dat chiéu cao 18 — 20 cm [93]. Bén canh d6, két qua nghién ctru
trén 334 tap doan san ho S. elegans cho thdy san ho tham gia sinh san 1an dau khi
duong kinh dat 13 — 14 cm & cé thé cai va ¢ c4 thé duc 14 12 cm. Tuy nhién, hau hét
céc ca thé 14 — 15 cm chua thanh thuc, loai dugc xac dinh 1a thanh thuc sinh duc khi
duong kinh dat trén 16 cm [78].

Kich thuéc tring trudng thanh ctia cic loai san ho tdm ngan rat khac nhau, tiy
thudc vao kich thudc polyp [82], su phat trién ctia au tring [94], hodc dic diém sinh
san cua ching (phat tan giao tir, dé trimg, 4p tring). Nghién ciru ciia Orejas va cs.
(2002) [95] cho thiy cac loai ap tring véi qua trinh thy tinh bén trong thudng co
trimg 16n (> 600 um), trong khi Levitan (2000) [96] chi ra rang cac loai san ho d¢
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trimg theo dot c¢6 kich thude trimg 16n hon, nham ting kha ning tiép xtic véi tinh
trung va cai thién kha nang thu tinh. Nguoc lai, cac loai ép tring trén bé mit nhu
Pseudopterogorgia elisabethae c6 kich thudce trimg nhé hon (300 — 580 pum), giup
t61 da hoa kha ning thy tinh do tiép xuc véi lugng nude 16n chay qua [93].

Theo nghién ctru ctia Brazeau va Lasker (1989) [82], loai san ho Plexuara
homomalla 13 ¢ hinh thirc sinh san déng b, voi qué trinh sinh san kéo dai tir 4 — 7
ngdy va bat dau sau 1 — 2 ngay mdi ky trang tron. Thoi gian giai phong trang dién ra
gan nhu dong thoi giita cac tap doan, bat ddu ngay sau khi mit trdi 13n (khoang 18:30
— 18:50) va kéo dai khoang 90 phiit mdi dém. Cac té bao tring duoc ghi nhan xuit
hién trong polyp sudt ca nim, véi giai doan trimg dau tién hinh thanh tai goc polyp
vao thang 11, sau d6 ting dan kich thudc trong nhiing thang tiép theo. Tl thang 1, s6
luong trimg trén mdi polyp bat dau ting va dat dinh vao dau thang 5. Qu4 trinh trudng
thanh cua tring kéo dai khoang 7 — 9 thang, va giai doan sinh san cua loai nay dugc

xéc dinh tir thang 5 dén thang 7.

Nghién ctru vé S. glaucum cho thay tring truong thanh c6 dudng kinh 400 —
450 pm, v6i qua trinh phat trién kéo dai 20 — 23 thang. Loai nay c6 kiéu sinh san ap
trimg, trong do6 tuyén sinh duc cai phat trién vao cudi thang 10, sém hon tuyén sinh
duc duc (cuéi thang 2 ndm sau). Thy tinh dién ra tir thang 1 dén thang 2, va hop tu
phat trién bén trong co thé me. Au tring dang tron, ¢ xfic tu nho (tdm xuc tu) bao
quanh dia miéng, gitp ching boi bang chuyén dong xoay tron va dat kich thudc
khoang 300 pm [52].

Tuy nhién, Benayahu va Loya (1986) [75] ghi nhén tring cua S. glaucum cé
dudng kinh 500 — 650 pm vao thang 7, voi qua trinh phat trién kéo dai 22 — 23 thang.
Schleyer va cs. (2004) [76] bao céo rang qua trinh sinh giao tir & con duc kéo dai 9 —
10 thang, trong khi & con c4i 1a 16 — 18 thang, va hoat dong sinh sin dién ra hang
nam vao thang 3. Cac nghién ciru gan day ciing ghi nhan tinh tring truéng thanh véi
kich thudc 500 — 600 pm xuét hién vao thang 12, hoan thanh qua trinh hinh thanh
trong chua day 12 thang. Tuy nhién, Benayahu va Loya (1986) [75] lai phat hién tinh
trang non tir thang 8 — 9, mét 10 — 12 thang dé trudng thanh va dat kich thudc khoang
400 um trudce khi sinh san.

Nghién ciru trén S. elegans cho thay qua trinh sinh trimg kéo dai 20 — 22 thang,
v6i tring truong thanh co dudng kinh 450 — 620 um. Tinh tring mat 10 — 12 thang
dé phat trién, va cac tdi tinh tring trudng thanh dat kich thude 300 — 450 pm trudc

khi tham gia vao qua trinh sinh san [78].



16

Pic diém sinh hoc sinh san cta cac loai khac nhau nhu kich thude trung, thoi
diém thanh thuc,... thim chi trong cung mot loai cling cd thé c6 su sai khac nhau,
diéu nay c6 thé do dic diém diéu kién dia 1y khac nhau, ddn dén sy tich lily chat cho
qua trinh sinh san 13 khac nhau. Cho dén nay, dic diém sinh hoc sinh san ctia loai san

hé mém S. serenei nhu thé nao van chua dugc biét dén.
1.3.4. Quan h¢ giira zooxanthellae, Chlorophyll-a va san hé6 mém

Cac loai san hé mém thudc cac giébng Sarcophyton, Sinularia, Xenia va
Lobophytum dugc ghi nhan c6 mdi quan hé cong sinh ndi bao véi zooxanthellae thude
chi Symbiodinium [97]. Thong qua qua trinh quang hgp ctia zooxanthellae, san ho c6
thé nhan dugc tir 65 — 100% nhu cau nang lugng can thiét cho céac hoat dong trao doi
chat [98]. Ngoai viéc cung cap ngudn dinh dudng, cic zooxanthellae ndy con gop
phan tao nén mau sic dic trung ctia nhiéu loai san hd mém. Mdi quan hé cong sinh
nay mang tinh phu thudc cao, khi san ho chiu tic dong cua cac yéu to gay stress moi
truong (nhu bién dong nhiét d0), cac polyp co thé truc xuit zooxanthellae ra khoi md,
dan dén hién tuong “téy tréng san ho”. Luc lap cua tdo thuoc ho Symbiodiniaceae
chira cac sac t6 quang hop nhu Chlorophyll-a, Chlorophyll-c2 va carotenoid, gitp
hép thu ndng lugng anh sang, thuc hién quang hop, déng thoi bao vé hé cong sinh
khoi tac dong cta birc xa tir ngoai [99]. Cudng d6 anh sang 14 yéu td quan trong anh
huong dén ham lugng Chlorophyll—a trong té bao zooxanthellae. Anh sang qua manh
c6 thé 1am tang san sinh oxy, ddn dén hién tuong stress qua trinh oxy hoa, khién mot
phﬁn t40 bi tach khoi mo san ho hodc mat sic td, thim chi gay chét san ho. Nguogc
lai, trong diéu kién anh sang yéu, ham luong Chlorophyll-a trong zooxanthellae co
xu hudng ting, gy bién doi mau sic ciia san ho. Dén nay, cac nghién ciru vé dic
diém zooxanthellae ciing nhu ham lugng Chlorophyll-a & loai S. serenei van chua

dugc cong bo.
1.3.5. Mot so két qua nghién ctru vé sinh sdan vo tinh san ho mém

Sinh san vo tinh 13 phuong phap ph bién dé nhan giéng san ho, dic biét giup
duy tri tdp doan san ho véi ty 1¢ séng cao ma khong can khai thac ty nhién [100].
Phuong phap nay bao gdm viéc tach cac manh nho tir tip doan bd me, sau d6 ¢ dinh
vao gia thé dé phat trién thanh tdp doan méi [101]. Cac phwong phap cb dinh manh
san ho nhu dan keo epoxy, budc bang day thun, hay treo day cudc da dugce nghién
ctru trén cac loai Sinularia sp., Cladiella sp. va Sarcophyton sp. [10]. Tuy nhién, chua
c¢6 nghién ctru cu thé nao vé ky thuat va thong sé t6i vu ddi véi loai san ho mém S.
serenei. Kich thuéc manh cét, loai gia thé, ché d6 cho an, 4nh sang va phuong phap

xtr Iy manh phan tach nhu st dung dung dich sat khuan (vi du Lugol) 1a cac yéu t6
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can dugc danh gia thém dé cai thién ty 1€ song va tang truong cia san ho mém trong

diéu kién nhan tao.
1.3.5.1. Ung dung dung dich Lugol trong khir triing vét thwong

Sinh san vo tinh bat dau bang k¥ thuat tich manh, viéc cat cic manh san ho s&
giai phong chat nhdy, thuc day su phat trién cta vi khuan, ndm va cac vi sinh vat
khac, c6 kha nang giy hoai tir va chét san ho. Chung ta phai nhanh chéng xir 1y vét
thuong do tach roi dé ngan ngira nhiém tring & ca san ho b me va san ho duoc tach
manh [102]. Lugol, mot chat khir tring thudng dugc str dung cho con ngudi va trong
nganh cong nghiép nudi ca canh, co chira iodine, halogen c6 dic tinh diét khuan duoc
biét 1a c6 thé tiéu diét vi sinh vat [102-104]. Dung dich Lugol 5% (v6i thanh phan
100 mg/mL KI va 50 mg mL"!' 12) 13 mét chat c¢é tinh oxy héa manh, phd khir tring
rong va c6 kha nang lam lanh cic mo bi ton thuong. Hién nay, san pham Lugol trén
thi truong cho san ho c¢6 nhiéu chung loai dudi cac tén thuong mai khac nhau va ham
luong 16t thuong khong xéac dinh tuy nhién san pham Lugol ciia cic cong ty uy tin thi
nong do 16t 1a 5% (Lugol’s solution, Tropic Marin® Pro—Coral Cure, Tropic Marin
Coral clean, ...). Liéu luong str dung khuyén nghi khac nhau tiy theo nha san xuat
va tuy thudc vao muc dich st dung nhu b6 sung iodine dinh ky, diéu tri vét thuong
hé hay cac bénh dém trang, hoai tir,... Trong d6, khuyén céo cho xtr 1y vét thuong ho
trén san ho duoc cac nha san xuat dé xuat 1a 30 — 40 giot Lugol gallon™ nudc bién
v6i thoi gian xir 1y khoang 10 — 15 phat. Mot s6 nghién ctru tng dung vé Lugol trong
nudi canh bién chu yéu tap trung vao viéc diéu tri cac bénh cho san hd [105-107] tuy
nhién nghién ctru st dung Lugol dé khir tring vét thuong trong qué trinh tach manh
san ho van con nhiéu han ché. Pa c6 mot vai nghién ciru sir dung Lugol dé sat tring
cho san ho nhu 1,32 mL L nuée bién [103] hay mot giot gallon™! nude bién [105],
hoic 0,5 mL dung dich Lugol 5% L' nuéc bién trong 15 phuat 1a mot phan trong phac
d6 diéu tri va phong bénh mat mé trén cac san ho cing Dendrogyra cylindrus [108].
Klinges va cs. (2023) [109] di sir dung nong d6 1 mL L' Lugol dé thir nghiém nhu
mot chat khir tring phong ngira bénh trén hai loai san ho ctimg: Acropora palmate va
Orricella faveolata. Tuy nhién, chua c6 khuyén cao vé ndng do va thoi gian sir dung
ctia Lugol trén san hd mém néi chung va trén sinh san v tinh san ho mém S. serenei
noi riéng. Viéc ap dung chat khir tring thuong tuan theo hai hudng tiép can chinh: sir
dung nong do cao trong thoi gian ngan hodc sir dung nong do6 thap trong khoang thoi
gian dai hon. Tuy nhién, d6i v6i dung dich Lugol, cac thong so ti uu vé ndng do va
thoi gian xur ly manh cit hién van chua duge x4c dinh 15 (thong tin sir dung chi méi
dugc ghi nhan ¢ nong d6 0,5 va 1 mL L', thoi gian xir Iy 10 — 15 phut). Nhiing

nghién ctru da cong bd chii yéu chi dé cap dén quy trinh st dung ma chua danh gia
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cu thé mbi quan h¢ gitra néng do va thoi gian xir 1y. Ngoai ra, mdi loai sinh vat co
nhiing dac diém sinh hoc va kha nang chiu dyng khac nhau ddi voi tac nhan khu
trung. Do d0, viéc xac dinh ché do xir Iy phu hop can dua trén viéc khao sat ca gidi
han t6i thiéu va ti da cta cac muirc ndng do ciing nhu thoi gian di duoc ap dung trude

day, tir d6 lua chon ngudng tdi wu cho ddi tugng nghién ctu.
1.3.5.2. Kich thwdc manh tich va loai gidg thé

Kich thudc manh tach tach c6 anh huong y nghia dén ty 1¢ song clia cac manh
cit san ho con dd dugce nghién ctru trén nhiéu loai san hd cing [110-113]. Trén san
h6é mém, nghién ctru cta Sella va Benayahu (2010) [12] d3 chi ra rang cac manh cit
S. glaucum (6 x 6 mm) lay tir phan ngoai vi ctia phan trén (mii nAm) va manh cit c6
s6 polyp 16n hon 5 s& cho ty 18 song tot hon. Chaitanawisuti va Kritsanapuntu (2019)
[10] d4 tién hanh thi nghiém anh huong cua cic phuong phap gan gia thé, cac manh
san hd mém Sarcophyton sp. ¢ kich thude 25 mm? (5 x 5 mm) duge gin vao gia thé
theo phuong phap xuyén tim tre cho ty 18 sng trung binh cao nhét c6 ¥ nghia (93,3
+ 5,7%) so v&i cac phuong phap con lai. Trong bdo cdo ctia Chang va cs. (2020) [14]
vé anh huong hé thong nudi dén téc do tang truong dac trung, khéi lwong uét, kich
thudc ciia cac manh cit san hd mém S. glaucum, tac gia da s dung cac manh cit co
kich thudc duong kinh ban ddu khoang 10 mm gan trén gia thé 13 xi mang dé tién
hanh thi nghiém. Larkin va cs. (2023) [114] d4 tién hanh nghién ciru trén mot loai san
h6 khac giéng v6i Sarcophyton 1a loai san hd Dendronephthya australis véi kich
thudc manh tach 1a 6,3 + 1,1 cm, san ho duoc gén trén gia thé 1a xi mang. Tuy nhién,

chua c6 bao cdo rd rang ve ty 1€ song cuia cdc manh cat nay sau thoi gian thi nghiém.

Aragocrete 1a gia thé phd bién dugc thuc hién bang cach tron cac phan bang
nhau xi mang Portland va cat aragonit, sau d6 duc lai thanh dang dia tron nhé nham
cho cac méanh san ho bam dinh [115]. Cac dia bang d4 song ciing cho thiy rat phu
hop véi san ho thudce cac ho Acropora, Euphyllia, Porites va Turbinaria [101], nhung
viéc sir dung da séng 1am ting nhu cau khai thac san ho chét [116] nén ciing 13 van
dé dang dugc xem xét, ngoai ra chdt nhua, 6ng, neo, ... cling dugc xem la phu hop
dé 1am chan bam cho nhiéu loai san hé [117]. Trong cac nghién ciru sinh san vo tinh

trén san hé mém, chat liéu cac gia do chu yéu béng nhya [11]; gém [12, 14].

Hién nay, anh huéng cua kich thuéc méanh tach va loai gia thé dén sinh san vo
tinh ctia san hd mém S. serenei van chua duge lam 18. Viée xac dinh kich thude manh
cét t6i uu, dong thoi danh gia kha nang thay thé da san ho chét bang cac vat liéu nhan
tao nhu nhya PVC, xi mang va gach men, 13 can thiét cho cong tac nhan giéng trong

diéu kién nudi trong. Cac thir nghiém ban dau trén gidng Sarcophyton cho thay loai
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nay thich nghi t6t véi manh cat khoang 1,5 cm (thong tin chua cong bd), nhung tac
dong cua cac kich thude nhé hon hodc 16n hon ddi véi qué trinh tach manh & S.
serenei van chua duoc biét dén. Do d6, luan an tap trung danh gia anh hudng ciia bon
loai gia thé (d4 san ho chét, nhya PVC, gach men va xi ming) cing nim mirc kich
thudc manh tach (0,5; 1,0; 1,5; 2,0 va 2,5 cm) nham xac dinh diéu kién phu hop cho
sinh san vo tinh cua loai nay.

1.3.5.3. Anh huwéng cia thirc in

Dinh dudng 13 yéu td quan trong d6i v6i su phat trién clia san ho mém, dac biét
v6i cac loai cong sinh véi tao zooxanthellae. Zooxanthellae cung cap dén 95% hop
chét hitu co quang hop cho san ho, déng thoi nhén lai carbon dioxide va cac chat dinh
dudng nhu amoniac va phdt phat [118]. Nho két hop dinh dudng quang hop va di
dudng, san hd mém nhu Sarcophyton phét trién tot trong diéu kién nudi cay nhan tao.
Trong diéu kién nudi nhan tao, cac nghién ctru vé ché d6 di dudng ¢ san hd chu yéu
dua trén viéc mo phong cac dac diém cua méi truong tu nhién. Thong thuong, san hod
duogc cho an dinh ky bang sinh vat phu du thu thap tir bién [119]. Mat do sinh vét phu
du str dung trong cac thi nghiém thuong dua trén s6 liéu ghi nhén tai ran san ho tu
nhién, dao dong tir 350 — 2.260 c4 thé lit", véi gia tri trung binh khoang 1.316 + 586
ca thé lit! [120, 121]. Dya trén cac gia tri nay, mat do cho an thuc an séng da thiét
lap trong thi nghiém trén san hd cimg Acropora intermedia [122], san ho mém S.
glaucum [11]. Tuy nhién, viéc thu thap sinh vat phi du tir mdi trudng tu nhién dé
phuc vu nudi san ho trong diéu kién nudi nhét 1a kho kha thi. Bé khic phuc han ché
nay, luan trung Brachionus plicatilis va u trang Artemia salina thudng dugc sir dung
lam ngudn thirc dn thay thé nhd cac wu diém nhu dé nuéi, ¢ thé lam giau dinh dudng
(dac biét l1a axit béo khong no) va cé kich thudc phu hgp voi duong kinh miéng cua
cac polyp san ho. Au trang nauplii ctia Artemia c6 kich thude trung binh 400 — 500
um [123], thich hgp cho cac loai san ho ¢é polyp 16n nhu Galaxea fascicularis,
Pocillopora acuta va Acropora digitifera [124, 125]. Nguoc lai, luan trung B.
plicatilis v6i kich thudc nhé hon (120 — 280 pm), kha ning van dong yéu, d& nuoi &
mat d6 cao va c6 thé didu chinh ham luong dinh dudng thong qua thirc an [126] 1a
lya chon thich hop cho cac loai san ho c¢6 polyp nhd nhu A. intermedia [122]. Céc
nghién ctru ciing cho thiy viéc bd sung thic dn 1am ting ty 18 séng, giam sy suy giam
ham lugng Chlorophyll-a dudi tic dong séc nhiét, dong thoi giup san ho phuc hdi
nhanh hon so véi cac mau khong dugc cho dn [122]. Tuy nhién, viéc bo sung thic an
khong phai ltuc nao ciing can thiét va co thé giy gia tang nito, phét pho hoa tan trong
moi truong nude [11]. Di v6i S. serenei, can xac dinh ché do bo sung thirc dn t6i wu

thong qua danh gia tan suat cho an va hi¢u qua cta hai loai thirc an 1a luan trung va
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Artemia, nhim nang cao tdc do sinh truong va gidm chi phi san xuét. Mat d6 cho an
duoc thiét 1ap dua trén lugng sinh vat phu du ghi nhan trong moéi truong tu nhién,
ddng thoi quy doi theo sinh khdi twong duwong giira lun tring va Artemia dé dam bao

tinh dong nhat giita cac nghiém thuc.
1.3.5.4. Anh hwéng ciia dnh sing

Anh sang 1 yéu t6 quyét dinh hi¢u suat quang hop ciia zooxanthellae va anh
hudng tryc tiép dén sinh trudng cua san hd mém. Cuong d6 anh sang khong phu hop
c6 thé 1am suy giam mat do zooxanthellae, 4nh hudng tiéu cuc dén sinh trudng va ty
16 sdng cua san ho [13]. Két qua nghién ctru cho thdy Sclerophytum flexibile
(Sinularia flexibilis) dat mat d0 zooxanthellae cao nhét khi duoc chiéu sang & cuong
d6 80 pmol m2 s [127]. Két qua ciia mot nghién ctru khéc, ciing cho thiy két qua
tuong tu trén Sarcophyton cf. glaucum, véi mat 4o zooxanthellae gidm khi cuong do
4anh sang ting 1én 120 umol m2 s so véi cac mau & mic dudi 80 umol m2 s [13].
Céc nghién ctru khac trén S. glaucum ciing xac dinh khoang cuong do anh sang t6i
uu dao dong tir 35 — 130 umol m™? s [12] hodc khoang 120 pmol m™? s [11]. Chang
va cs. (2020) [14] khi nu6i thtr nghi¢ém loai nay & hai mac 100 va 200 pmol m™ s™ da
nhan thdy san ho phat trién tot hon & cudng do 100 pmol m? s'. Ngoai ra, su khéac
biét vé ty 1& khdi lugng hitu co gitra cac nghiém thirc khi két hop hai loai quang phd
(4nh sang tring va xanh) voi cac mirc cudng do anh sang 50 va 120 pmol m2 s™* ciing
da dugc ghi nhan [11]. Gan day, Dong va cs. (2023) [128] xac dinh mirc cudng do
anh sang t6i wu cho sy phat trién cia S. trocheliophorum 1a 80 pmol m? s™ trong
khoang khao sat 30 — 130 pmol m2 s'. Mic du nhiéu nghién ctru da ghi nhan cuong
d6 anh sang dudi 80; 100 hay 120 umol m2 s 1a phut hop cho mot sb loai san ho
mém, nhung anh hudng cta yéu to ndy dén kha ning tich manh va sinh truéng cia
S. serenei van chua duoc xac dinh. Do mdi loai c6 ngudng sinh thai riéng, viéc danh
gi4 phan tng cua S. serenei dudi cic mirc anh sang thap hon 80 va cao hon 120 pmol
m s~ 1a can thiét nham xac dinh diéu kién chiéu sang téi wu cho nudi dudng va nhan
giong loai nay.

Céc nghién ciru hién tai vé sinh san vo tinh ¢ san hé mém chu yéu tép trung vao
cac loai nhu S. glaucum hay Sclerophytum flexibile [10, 12, 13, 127]. Ddi véi loai S.
serenei, cac thong s nhu kich thuéc manh phan tach, loai gia thé, anh sang va phuong
phép cho dn van chua dugc nghién ciru cu thé. Bén canh do, k¥ thuat xtr Iy manh cit
bang dung dich Lugol, von pho bién véi san hd ctimg, can duge kiém ching va t6i wu
hoa d6i véi san hd mém. Nhitng nghién ctru nay khong chi gop phan nhan gidng san
h6 mém hiéu qua ma con cung cip ngudn gidng bén viing cho cac chuong trinh phuc

hoéi ran san ho suy thoai.
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1.4. Tong quan tinh hinh nghién ciru trong nudéc

Céc nghién ctru tai Viét Nam trude ddy dang tap trung vé sd lwong va thanh
phﬁn loai san ho [18, 129-131], mét s6 dac diém sinh hoc cua san ho trong diéu kién
tu nhién va nudi gitr [132], thanh phﬁn hoa hoc va khao sat hoat tinh sinh hoc san ho
mém Sinularia dissecta [133], thanh phan héa hoc va hoat tinh sinh hoc cta hai loai
san hd mém S. pauciplicatum va Sinularia cruciata [134], cac thanh phan hoa hoc tir
san ho mém [135] hodc cac nghién ciru vé cac ching vi khuan khang vi khuan giy
bénh cho san ho [136]. Ngoai ra, nghién ctru vé dic diém sinh hoc cua san ho bit dau
dugc chil ¥ quan tAm, 1am co s bude dau cho nhirng nghién ctru vé sinh san nhan tao
doi tuong nay. Pac diém sinh hoc sinh san ctia mot s loai san ho cung Acropora
florida, A. robusta, va A. hyacinthus & Vinh Nha Trang da dugc nghién ctru boi Vo
Si Tuan va cs. (2022) [7]. Két qua nghién ctru di xac dinh mua sinh san cua cac loai
Acropora florida, A. robusta va A. hyacinthus dya trén su phat trién sinh duc va thay
d6i kich thude trimg két qua cho thay, thoi ky thanh thuc sinh dyc va tham gia sinh
san khong dong déu & cac loai nay. Cu thé, A. florida va A. robusta bat dau sinh san
trude trang tron va két thic sau do, trong khi 4. hyacinthus bt dau sinh san sau tring
tron va kéo dai dén trang khuyét. Mot nghién ciru khac ctia Vo Si Tuan va cs. (2022)
[8] cling ghi nhdn trimg trudng thanh trong cac nhanh polyp cua 4. florida va A.
robusta, v6i cac dot sinh san dién ra tir 6 — 8 dém sau tring tron vao dau thang 4 nim
2018 va tir 2 — 3 dém sau trang tron d6i voi 4. robusta vao thang 3 nam 2019. Céac
tap doan san ho A. hyacinthus c6 thé di sinh san trong khoang thoi gian tir 6 — 11 dém
sau trang tron vao thang 3 ndm 2019. Nguoc lai, loai Dipsastraea pallida c6 thoi gian
sinh san muon hon, kéo dai tir cubi thang 4 dén dau thang 5, v6i cac dot sinh san dién
ra tir 4 — 5 dém sau triang tron vao thang 4 nam 2019. Céac két qua nay cho thdy qua
trinh sinh san ctia san ho & vinh Nha Trang khong dong nhét va kéo dai tir thang 3
dén thang 5.

Gén nay, Vién Hai duong hoc da tién hanh mot sd nghién cuu vé sinh san vo
tinh san hé mém [69, 137]. Trong nghién ctru ciia Pao Thi Ngoc Ngoc va cs. [137],
nhom tac gia da khao sat anh hudng cua ba loai gia thé (san ho chét, gach nung, va
gach xi mang) 1én san hd mém Sinularia sp. va Cladiella sp. trong hé théng bé tuan
hoan khong bd sung thirc an sudt 90 ngay. Két qua cho thay gia thé san ho chét mang
lai thoi gian bam chan nhanh nhat, v6i Sinularia sp. dat 13,5 + 2,19 ngay va Cladiella
sp. dat 12,53 + 0,72 ngay, sy khac biét ndy co ¥ nghia so véi cac gia thé khac. Mic
du khong c6 su khac biét vé toe d6 tang truong gitra cic gia thé, nhung ty 18 séng cia
Sinularia sp. lai c¢6 su sai khac c6 ¥ nghia thong ké, dat gia cao nhat trén gia thé san
ho6 chét (93,33 + 6,67 %) va thap nhat trén gach nung (46,67 + 6,67 %). Trong khi do,
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ty 1& sdng cua Cladiella sp. khong khac biét dang ké giita cac nghiém thirc. Nghién
ctru khac cia Dang Tran Tu Tram va cs. (2023) [69] da tap trung danh gia anh hudng
cua kich thude manh cit (0,5x0,5cm; 1,0 x 1,0 cm; 1,5 x 1,5 cm; 2,0 X 2,0 cm; 2,5
x 2,5 cm) dén ty 1& séng, toc do tang truong va thoi gian bam gia thé cta san hd mém
Sarcophyton sp. trong hé théng tudn hoan. Két qua cho thiy kich thuéc manh cat
chua phat hién khac biét c6 ¥ nghia trong diéu kién thi nghiém nay dén ting truong
ctia duong kinh dia miéng, duong kinh chan dé va thoi gian bam gia thé. Tuy nhién,
kich thudc ciia manh anh huong dén ty 1& séng sot, ting truong chiéu cao va khoi
lugng cua cac dan Sarcophyton sp. Nghién ctru nay chi ra kich thudc manh 1a 1,5 cm
phtt hop cho Sarcophyton sp. trong sinh san vo tinh bang cach phan manh ¢ diéu kién
thuc nghiém. bén nay, nhitng thong tin vé loai san ho mém S. serenei & Viét Nam

moi dung lai & van dé ghi nhan phan bo va phan loai.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong, thoi gian va dia diém nghién ciru
2.1.1. Pdi twong nghién ciru

Db6i tuong nghién ctru 1a loai san hé mém Sarcophyton serenei Tixier—
Durivault, 1958.

2.1.2. Thoi gian nghién ciru
— Tir thang 11 nam 2022 dén thang 10 ndm 2025.

Bing 2.1. Thong tin cac mdc thoi gian thuwe hién chinh ciia luén 4n

STT Noi dung trién khai Thoi gian (thang, nam)

1 Xay dung ké hoach, xin kinh phi nghién ctru 11/2022 — 4/2023

Khao sat so bd xac dinh phan bd loai san ho
2 \ ) 5-6/2023
mém S. serenei

Nghién ctru mdt sb dic diém sinh hoc cua loai
3 s 7/2023 — 8/2024
san hd mém S. serenei

Nghién ctru anh hudng cua Lugol va thoi gian
4 R 7 —10/2023
xur Iy manh tach

Nghién ctru 4nh huéng cia gia thé va kich

5 1-5/2024
thudc manh tach

Nghién ctru 4nh hudng cua thic an va ché do
6 5 7 —12/2024
cho an

7 Nghién ctru anh huong ctia cuong do anh sang 3 —8/2025

2.1.3. Pia diém nghién ciru

— bia diém thu mau: Céc dia diém léy mau dugc lya chon dua trén cac ghi nhan
vé phan bd loai nay trude day [15, 16] va dya vao thuc trang phan bd hién tai (dua
trén cudc khao sat so bo tir thang 5 — thang 6 ndm 2023 (tién tram) duoc tién hanh
trén vinh Nha Trang, trai dai tir phia bic Hon Chéng dén phia nam Hon Tre, su dung
phuong phap Manta Tow dé xac dinh cac khu vuc ¢ sy xuét hién cta cc tap doan
san ho mém thudc giébng Sarcophyton c6 hinh thai bén ngoai gidng véi loai san hd
mém S. serenei). Khao sat dugc tién hanh boi hai chuyén gia véi sy hd tro cla cac

thiét bi chuyén dung. Cac chuyén gia duoc thuyén kéo doc theo khu vuc ran khao sat
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& toc @6 3—5 km gio™!. Mdi luot kéo kéo dai 2 phut, sau d6 thuyén ding lai dé ghi
nhan sb liéu quan sat trén phiéu chéng tham nudc, tong c6 32 tuyén duoc kéo. Toa
d6 cac diém dung duoc xac dinh bang may dinh vi cAm tay (GPS) va luu trit phuc vu
cong tac phan tich [138]. Dya trén co s& ndy, cac khao sat tiép theo duoc tién hanh
nham thu mau va phan tich cac tdp doan thudc loai san hé mém S. serenei. Doi véi
mdi tap doan nghi ngd thudc lodi S. serenei, t6i thiéu hai mau lip duoc thu thap dé
phuc vu phan tich hinh thai phan loai va dic diém sinh hoc sinh san. Trong qua trinh
khao sat thyc dia, cho thay c6 rét it loai thudc gidng Sarcophyton ¢ hinh thai bén
ngoai giéng véi loai san ho mém S. serenei & khu vuc Hon Mot va Bai Cui. Do do,
chung t6i da chon dia diém c6 nhiéu tap doan phu hop dé thu mau d6 1a Hon Cit
Chim (12°15'55.9"N 109°13'29.3"E) va khu vuc xung quanh Hon Cirt Chim dén khu
vuc Hon Chong (12°17'11.0"N 109°13'15.0"E).

1062 1119

12.3000

200
. ]
Hon Chong
Hon Cirt Chi
. ofion im

159

10@ 12.200°

109.200¢

Hinh 2.1. Pia diém thu miu nghién ctru
- Pia diém nghién ctru: trai thuc nghiém va phong thi nghiém cua Vién Hai
duong hoc.
2.1.4. Thoi diém thu miu:
Dinh ky vao ngay trang tron hang thang tir thang 8 nam 2023 dén thang 7 nam
2024, tién hanh thu mau méi truong két hop véi thu mau sinh hoc sinh san cua san
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hé thi nghiém tai cac diém kéo dai tir Hon Ciat Chim dén khu vuc Hon Chdng thudce
vinh Nha Trang. Trong thoi diém mua mwa nam 2023 & khu vuc Nha Trang tuong
d6i thap so v6i moi nam, séng gio trong thoi diém nay ciing khong c¢é nhiéu bién

dong 16n vi thé cong tac thu mau trong thoi gian nay khong gap nhiéu kho khan.

- Cac tap doan san ho mém S. serenei dugc thu thap ngiu nhién tai cac ran san
hé thude khu vue tir Hon Cat Chim dén Hon Chong, ¢ d6 sau khoang 5 — 8 m. Dé
giam thiéu nguy co ldy miu tir cac ¢4 thé c6 quan hé dong vo tinh hodc cung kiéu
gen, cac tap doan dugc lya chon cach nhau ti thiéu 10 m. Khoang cach nay thuong
duoc ap dung trong cac nghién ctru sinh thai va di truyén quan thé san hd nham han
ché hién tuong gia 1ap sinh hoc (pseudoreplication), tir d6 nang cao tinh doc 1ap cia

mau va dg tin cay cua cac phan tich tiép theo.

- Cac yéu 6 moi truong: do duc, nhiét d§, d0 man, anh sang, DO... dugc thu

thap ¢ do siu tir 6 dén 7 m nudc vao lac 9 dén 10 gio sang (2 diém thu mau).

Bing 2.2. Thong tin thu miu dic diém sinh hoc sinh sin va cic yéu t6 moi trrong

Ngiy thiang Y mAusan Y miumdi Thiy tridulén Thoi Do siu

thu miu ho thu troeong (+)/xudng (-) gian (h) (m)
1 16/8/2023 20 2 — 09 5-7
2 20/9/2023 20 2 + 09 6—8
3 26/10/2023 20 2 — 09 5-7
4 29/11/2023 20 2 + 10 6—8
5 27/12/2023 20 2 + 09 6—8
6 24/1/2024 20 2 + 10 6—38
7 22/2/2024 20 2 + 9 6—8
8 17/3/2024 20 2 + 9 6—8
9 20/3/2024 20 2 + 9 6—8
10 23/3/2024 20 2 + 9 6—8
11 27/3/2024 20 2 + 9 6—8
12 30/3/2024 20 2 + 9 6—8
13 22/4/2024 20 2 + 10 6—38
14 22/5/2024 40 2 — 09 5=17
15 17/6/2024 40 2 — 09 5-7
16 19/7/2024 40 2 — 09 5-7
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2.2. Phwong phap nghién ciru

PAC PIEM SINH HQC VA THU'C NGHIEM SINH SAN
VO TINH LOAI SAN HO MEM Sarcophyton serenei

v

bac diém sinh hoc cua loai
san ho mém S. serenei

Nghién ctru sinh san vo tinh
loai san ho mém S. serenei
trong diéu kién nhén tao

.

.

.

.

Dic bic Dic Anh Anh Anh Anh
diém diém diém huong huong cua hudng hudng
hinh moi sinh cua gia thé va cua thire cua
thai va || trudng hoc Lugol va || kich thudc || an vache cuong
phan song sinh thoi gian || tdch manh do cho do anh
loai san xur 1y 1én 1én manh an lén sang 1én
manh tach manh manh
tach tach tach
| | | | |
A
KET QUA NGHIEN CUU
THAO LUAN
KET LUAN VA KIEN NGHI

Hinh 2.2. So' @6 khoi ndi dung nghién ctru

2.2.1. N¢i dung 1: DPac diem sinh hgc cua loai san ho mém S. serenei.

Néi dung 1.1 Dic diém hinh thai va phan loai hd mém S. serenei

Pic diém hinh thai

Hinh thai bén ngoai ctia cac mau san ho mém S. serenei dugc ghi nhén tai hién
truong bang may anh dudi nudc Ricoh WG-6. Cac mé ta bén ngoai vé mau sic, hinh
dang tap doan, polyp, than, mii phan tich theo cac tir khda phan loai dugc mo ta boi
Tixier—Durivault (1958 [17], Verseveldt (1982) [28], Dautova va Savinkin (2013)

[15].
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Téng 35 mau cuia tap doan san ho mém S. serenei dugc thu thap va duogc bao
quan trong dung dich ethanol 70%. Dé mé ta hinh thai trdm xuong, cac trim xuong
nay dugc thu bang cach hoa tan cac mo trong 10% natri hypochlorite, sau d6 rira sach
trong nudc ngot theo Bayer va cs. (1983) [139]. Céc tram xwong dugc rira bang nudc
ct hai 1an va kiém tra bang kinh hién vi quang hoc Olympus CX31. Khoang 30 traim
xuong ctia mdi loai cia cac phan trén tip doan san hd (vo mil, polyp, vo than, mo
than, v.v.), dugc chup va do truc tiép dudi kinh hién vi quang hoc bang phan mém
clia camera gan trén kinh hién vi Olympus BX51 ndi véi may vi tinh. Sau khi kiém
tra trén kinh hién vi quang hoc, cic mau trdm xuong cua san hd c6 hinh dang, kich
thude twong tu san ho mém S. serenei dugc glri mau dén Vién Vé sinh Dich t& Trung
wong va Trung tdm Cong nghé Sinh hoc Tp. H6 Chi Minh dé kiém tra phan tich kinh
hién vi dién tir quét SEM.

447 um |

é04 um |

|

164 um
98 um

Hinh 2.3. Do kich thwéc cia cac trim xwong

Ngi dung 1.2. Dic diém moi truong song cua loai san hd mém S. serenei.

Céc thong ) pH, nhiét d§, d0 man, d duc dugc xac dinh ngay tai hién truong
bang thiét bi do chat luong nudc da thong sd (Y SI ProDSS-Digital Sampling System,
code: 626911-20) (véi sai s6 1an luot 12 0,2; 0,2°C; 1%o; 2%; 0,3); anh sang duoc do
ngay trén bé mit ran san ho bang thiét bi HOBO Data Logger (Onset US—002—64)
(do 1 1an tai 1 dia diém).

Céc thong s6 mudi dinh dudng NH4", NO5": mau duoc bao quan bang clorofoc
(>99,8%) 1 mL L! trong chai nhya gitt lanh ¢ nhiét do 2 — 5 °C. NH4" duoc xéac dinh
theo phuong phép xanh indophenol va NO;™ dugc xac dinh theo phuong phap khir
cadimi [140].

COD dugc cb dinh bang H2SO4 (1:1 = 49%) (sao cho pH dao dong tir 1 — 2).
COD dugc xac dinh bang phuong phap Kali permanganat (KMnOx), chét hitu co
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trong mau nudc phan tng véi mot lugng du chinh xdc KMnO4 trong moi trudng axit
(H2S04) va dun s6i. Lwong KMnO4 du sau phan tmg duoc chuan d6 bang dung dich
chuan Natri thiosulfat (Na2S>03). Luong KMnOs tiéu ton thyc té cho qua trinh oxy
hoa s& twong dwong véi lwong chat hitu co c6 trong mau (tinh theo mg O»/L). (TCVN
6186:1996).

DO duoc cb dinh bang hoa chat MnCl, (3M) va KI (3M) /NaOH (8N) va duoc
phan tich theo phwong phap Winkler [140] (phan tich 1 mAu tai 1 dia diém).

Ngi dung 1.3. Dac diém sinh hoc sinh san cta loai san hd mém S. serenei.
Phuwong phap thu miu:

Mau san hd mém S. serenei dugc thu thap v6i su hd trg cua tho lan st dung khi
tai SCUBA, bang cach cit cac manh san ho tir cac tap doan va mang vé phong thi
nghiém. Trong dot thu mau dau tién (tién tram), téng cong 20 tap doan duoc thu ngau
nhién tir Hon Cit Chim dén khu viuc Hon Chong. Tai phong thi nghiém, mau duoc
lay tlr cac vi tri khac nhau trén mdi tap doan, bao gém tam dia miéng, cac diém cach
1/3 va 2/3 chiéu dai tir tim dén ria ngoai cua tap doan. Muyc ti€u 1a danh gid sy hién
dién va tan suit bt gap cua tuyén sinh duc, tr d6 x4c dinh vj tri thu mau trén tap doan
cho cac dot thu miu sau. Pé giam thiéu ton thwong cho tap doan san ho, trong cac
dot thu mau tiép theo, chung t61 chi cat cac manh c6 kich thuée 4 cm, 1am co s¢ dé

xac dinh cac thong so co ban vé sinh hoc sinh san cua S. serenei trong suot thi nghiém.

Céc mau thu thap dugc dugc danh gia truc quan tai hién truong mdi thang 1 1an
(ghi lai mau sic, ddc diém co thé nhan thdy cua tring). Khi hon 50% s6 trimg trong
mot polyp cé dau hiéu truong thanh vé mat sinh duc (mau chuyén tir trang sang cac
sac thai khac nhu hong, cam hodc do), tan suat 1dy mau duoc ting 1én ba ngay/lan.
Qua trinh nay tiép tuc cho dén khi khong con trimg trudong thanh (khong con bat gip

trimg ¢6 mau) nao duoc quan sat thiy trong cac polyp.

Co dinh va bao quan: Cac manh san ho dugc cit ra tir cac tip doan me, sau do
duogc rira bang nudc bién dé loai bo chit bam trén bé mit. Mau san ho sau khi ria
dugc bao quan trong dung dich formalin 10% pha lodng v6i nudc bién it nhat trong
24 gio, sau d6 chuyén sang ethanol 70% dé bao quan cho dén khi phan tich [141] .

Xac dinh giéi tinh va ty 1¢ dwc cai: Cac tap doan san hd mém S. serenei trong
khu vuc nghién ctru duoc thu ngau nhién. Gidi tinh duge xac dinh dya trén sy hién
dién cua trimg hodc thi tinh. Ty 1€ duc cai dugc tinh toan theo phuong phép cua

Fowler va cs. (2013) [142] nhu sau:
Ty 1& ca thé duc = (a/c) x 100(%)
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Ty 18 ca thé cai = (b/c) x 100(%)
Ty 1¢ duc cai = 1:(b/a)
Trong do: a: sb ca thé duc,
b: s6 cé thé cai,
c: tong s6 mau.

Su phén bd gidi tinh duoc kiém dinh tinh doc 1ap véi phan bo 1y thuyét (1:1)
bang phuong phap Chi-square.

Xac dinh kich thude, cac giai doan phat trién cia noan bao va tinh sao:

- Cac mau san hd mém S. serenei bao quan trong ethanol 70% duoc lam sach

bang nudc cat va xu 1y dé khir canxi.

- Mau nghién ctru duoc khir can xi theo ki thuat sau: Cac mau san ho duoc rira
formalin bang nudc cat sau d6 ngam trong dung dich axit formic 0,5% mot khoang
thoi gian cho dén khi khong con nhin thdy bot khi thoat ra; tiép tuc chuyén sang ngam
trong dung dich HCI véi nf‘mg dd cao hon, 1an lugt tang dan 1%, 1,5%, 2%, 2,5%...
cho dén khi chuyén miu sang nong d6 cao hon méa van khong thay bot khi xuat hién
thi dirng lai. Rtira mau bang nudc cét, sau d6 trung hoa luong acid du bang dung dich

ethanol 80%; bao quan mau trong dung dich ethanol 70% dé cat mé hoc.

- Sau khi khir canxi, mau duoc dat 1én lam kinh va cét doc theo chiéu ctia manh
san ho bang dao giai phau. Tuyén sinh duc ¢ timg polyp san hd dugc quan sat dudi
kinh soi noi (Kruss MSZ 5000-T—IL-TL, Gernany), déng thoi xac dinh sy xuét hién
ctia trimg hodc tai tinh dé phan biét ca thé duc va cai. Cac mau duoc chup anh dé do
kich thudc trimg, sau d6 kich thude dugc xac dinh bang phan mém xir Iy anh Imagel.
Gi4 tri kich thuéc duoc tinh theo cin bac hai cua tich giira duong kinh dai nhat va
duong kinh ngan nhat theo phuong vudng goc cia trimg va tai tinh [143].

- Sau khi xac dinh kich thudc cia trirng/tai tinh, hai nhom mau san ho dugc ghi
chu céc dac diém (chia nhom duc—cai riéng biét) va cat tiéu ban mé hoc nham doi

chiéu véi nhan dinh ban dau.

- Thue hién viéc 1am tiéu ban véi mot sé mau san ho theo quy trinh gém: Rura
mAau bang nudc cat; Dung may cat 14t mo (rotary microtome) cat lat mong co chiéu
day tir 3 — 7 um va cho phan mé vira cit 1én lam kinh; Rira mau 2 1an bang dung dich
Xylene, mdi lan tir 3 — 5 phut; Rira mu bang ethanol 90% va ethanol 70% sau d6 rira
lai bang nudc cat; Nhuom mau bang dung dich Hematoxylin tir 3 — 5 phut, sau do6 rira

sach pham nhudm bang nudc cat, ethanol 90%, nudc cat, cho mau tham dung dich
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Ammoniac sau d6 rira lai béng nudc cit va ethanol 90%, nhuém mau béng thude
nhudm Eosin trong khoang tir 1 — 2 phat; Lam mat nudc bang ethanol 75%, ethanol
90% va codn tuyét ddi, mdi bude tir 1 —2 phut; Rira mau 2 lan béng dung dich Xylene,
mdi 1an tir 2 — 3 phiit; Gan lammel va ghi nhén, va xép theo thir tyr. Céc tiéu ban duoc
quan sat dudi kinh hién vi Olympus CX 35 (Nhat Ban) va duoc chup bang may anh
Canon Powershot A2200.

- Cic giai doan phat trién cua tring va tai tinh duoc mé ta dua trén su gia ting
kich thude va sy xuét hién cta nhén, st dung thang phan loai 4 bac cuia Glynn va cs.
(1991) [144].

Mua vu sinh san: Mua vu sinh san dugc xac dinh dya trén thoi diém ma da

s6 tap doan (> 50%) co tuyén sinh duc ¢ giai doan thanh thyc.

Stre sinh san tuyét ddi: Stc sinh san tuyét d6i dugc xac dinh bang tong sb
trimg hién dién trong mdi polyp & giai doan thanh thyuc. Trong nghién ciru nay, 30
mau san ho cai thanh thuc duoc lya chon lam d6i twong phan tich. Tir mdi mau, ba
polyp duoc 1y ngau nhién, sau d6 tach ra dé tién hanh quan sat va dém s trang duéi
kinh soi n6i MSZ 500.

2.2.2. Noi dung 2: Nghién ciru sinh sin vé tinh loai san hé mém S. serenei

trong di€u kién nhan tao.
Chudn bi san ho bo me trong nghién ciru sinh sdn vo tinh:

S6 luong tap doan san hd mém S. serenei thu ddi voi Noi dung 2.1, 2.2, 2.3 va
2.4 1an luot 14 25, 30, 25, 25 tap doan. San h6 c6 mau sdc tu nhién, khoe manh, khong
bi rach xudc, c6 kich thuée tir 20 — 30 cm. San hé mém dwge lam sach va nuéi thuan
dudng trong bé 500 lit chay tran lién tuc dit ngoai trdi khi méi mang vé. Sau 7 ngay
thuan dudng, lya chon céc tap doan san ho bd me khoe manh, cung mdt loai va cé
cac polyp bung mo, khong bi cic ddm tring hodc den trén bé mit dé tién hanh phan

manbh.
Thiét lgp hé thong bé thi nghi¢m tudn hoan trong sinh sin vé tinh:

- Dbi véi Noi dung 2.1, 2.2 va 2.3: Hé thong thi nghiém bao gém 06 bé nuodi
lom 528 1it (dai 2,2 m x rong 0,6 m % cao 0,4 m) duogc co gén vo1 03 hé théng loc tuan
hoan (thé tich loc 500 lit). Day bé nudi gom 1 16p cat so6i san hd (c6 kich thude 0,3 —
1,5 cm) day 5 — 8 cm lam chéat nén. Cac mau san hd duogc sap xép ngau nhién trong
bé thi nghiém; sau d6, vi tri cac nghiém thirc duoc xac dinh thong qua su két hop gitra
cac ham SORTBY va RANDARRAY cuia Excel nham bao dam tinh ngau nhién trong
bb tri thi nghiém.
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- Hé théng bé duoc dat ngoai troi, st dung anh sang ty nhién c6 cuong do
khong vuot qua 200 umol m 2!, ¢6 sir dung ludi che dé diéu chinh cuong do anh
sang phu hop).

- Dbi v6i Noi dung 2.4: Hé thong thi nghiém bao gdm 15 bé kinh c¢6 dung
tich 200 lit (chtra 160 1it nuéc) (dai 0,8 m x rong 0,5 m x cao 0,5 m) c6 gan hé thong
loc tuan hoan (thé tich loc 500 lit). Pay bé nudi gom 1 16p cét soi san ho (c6 kich
thudc 0,3 — 1,5 cm) day 5 — 8 cm lam chit nén. Hé théng bé duge dat trong nha co

mai che dé st dung hé thong dén chiéu sang.
Theo déi va duy tri cdc chi sé moéi trwong thi nghiém:

Nhiét do nude duoc duy tri trong khoang 26 — 28 °C (sai s6 = 0,5 °C) bang
may lam lanh nudc gdbm bo phan ngoai trdi (Casper, Thai Lan) va bo phan trong nha
lam tur éng titan (Han Quéc, cong suét 2HP), pH va d man dugc do hang ngay mot
lan bang but do pH ADI12 (sai s6 £ 0,01 pH) va ty trong ké (sai s6 £ 1 %o). D6 min
duy tri 6n dinh trong mirc 33 — 35 %o bang viéc thay nudc 50% mdi tuan. Vé sinh,
don tdo bam quanh bé thi nghiém 2 tuan/lan. Cuong d6 anh sang tai vi tri dat san ho
dugc do bang thiét bi Apogee MQ200 (serial*4735) (sai s6 £ 5%). Thi nghiém duoc
bb tri trong hé thong nudi cé mai che, cac thong sé6 moi truong duge duy tri 6n dinh
trong subt qué trinh thi nghiém, cu thé: pH 8,0 —8,3; NH3/NH4" < 0,01.

2.2.2.1. Nji dung 2.1: Anh hwéng nong dé Lugol va thoi gian xiv Iy manh
tach

Lya chon cac manh cat dugc tach tir tdp doan bo me S. serenei c6 cung kich

thude 1,5 cm.

St dung dung dich Lugol 5% (KI 10% va 12 5%) & cic ndng d6 va thoi gian

xur 1y khac nhau truge khi dua vao budc c6 dinh trén céc loai gia thé khac nhau.

B6 tri thi nghiém: Thi nghiém xac dinh anh huong cta 4 néng d6 dung dich

Lugol khac nhau 1a: 0 (d6i chimg — xtr Iy bang nudc bién); 0,5; 1 va 1,5 mL L' nudce

bién va thoi gian xir 1y tir 5, 10, 15 va 20 phut 1én thoi gian lanh vét thuong va ty 16

song cuia loai san ho mém S. serenei. Tong c6 16 nghiém thirc thi nghiém. Mdi nghiém

thirc gdm 20 manh cat va dugc lap lai 3 1an. Tong tat ci manh cat trong thi nghiém 13

960 manh (Hinh 2.4). Thoi gian thi nghiém 1a 30 ngay. Trong sudt qua trinh thi
nghiém san ho khong dugc cung cip thic an.

Céc chi tiéu danh gia anh huong thi nghiém manh bao gom: thoi gian bam chan,

ty 1& séng duoc theo ddi va ghi nhan hang ngay. Tc do tang truong dic trung, khbi

lugng vo co va hitu co duge xac dinh vao thoi diém két thac thi nghiém. Mat d6 cua
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zooxanthellae va ham lugng Chlorophyll-a duoc xac dinh 3 ngay 1an, mdi nghiém
thire thu 3 mau cho dén khi két thic thi nghiém.

Xu 1y S. serenei trong Lugol 5%

|

|

|

|

0 mL.L'(dbi ching) || 0,5 mL.L"! ] mL.L! 1,5mL.L"!
¢ \4 l l
5, 10; 1,5; 5;10; 15; 5; 10; 15; 5;10; 15;
20 phuat 20 phat 20 phat 20 phut

’

'

v

|

MJdi nghiém thirc gém 20 manh cit va duoc lap lai 3 lan

Ty 1¢ séng, thoi gian bam chan, téc do ting truong, ham luong Chlorophyll—a,
mat d§ zooxanthellae, ty 1¢ khoi luong hitu co

Hinh 2.4. So' @6 khoi ndi dung nghién ciru anh hwéng ndng dé va thoi gian
xir Iy manh tach bing dung dich Lugol
2.2.2.2. Ngi dung 2.2: Anh hwéng ciia gid thé va kich thwéc manh tdch.

B6 tri thi nghiém: Thi nghiém xac dinh anh hudng cta 4 gia thé (San ho chét
(d4 san ho), xi mang; gach men va 6ng nhya PVC) va 5 nhom kich thudc manh tach
khac nhau (0,5; 1,0; 1,5; 2,0 va 2,5 cm). Téng c6 20 nghiém thuc thi nghiém. Moi
nghiém thirc gém 20 manh cit, duoc lap lai 3 lan va thoi gian thi nghi¢m la 2 thang.
Téng sb manh cit con 1a 1.200 manh. Manh cat dugc sir dung trong thi nghiém nay
c6 kich thudc 1 1,5 cm (Hinh 2.5). Trong su6t qua trinh thi nghiém san ho khong

dugc cung cap thurc an.

Céc chi tiéu danh gia anh huong thi nghiém manh bao gom: thdi gian bam chan,
ty 1¢ song duoc theo ddi va ghi nhan hang ngay. Tc do ting truong dic trung, khdi
luong vo co va hiru co duge xac dinh vao thoi diém két thuc thi nghiém. Mau danh
gia phan tich mat d§ zooxanthellae, Chlorophyll-a dugc thu vao ngay 0 (bét dﬁu),
ngay 3, 6, 9 va 60, moi nghiém thuc thu 3 mau.
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S. serenei dugc nuoi trén gid the va kich thudc tdich manh khac nhau

v
v v v v

San ho chét Xi mang Gach men Ong nhya PVC
0,5; 1,0; 1,5; 0,5; 1,0; 1,5; 0,5; 1,0; 1,5; 0,5; 1,0; 1,5;
2,0; 2,5 cm 2,0; 2,5 cm 2,0; 2,5 cm 2,0; 2,5 cm

v ' ' '

Mobi nghiém thirc gém 20 manh cét va dugc lap lai 3 lan.

'

Ty 1é song, thoi gian bam chan, téc do ting truong, ham luong
Chlorophyll-a, mat d§ zooxanthellae, ty 1¢ khoi lugng hitu co

Hinh 2.5. So' @6 khoi ndi dung nghién ctru anh huéng gia thé va kich thwée

manh tach deén loai san ho mém S. serenei.

2.2.2.3. Nji dung 2.3: Anh hwéng ciia thirc dn va ché d¢ cho an.

S. serenei dugc nudi bang thirc an va ché dg cho an khac nhau

v
v v v v
Khong cho an Luan trung Artemia Luan trung + Artemia

v v v }

Ché d6 cho an: 2 va 4 ngay/lan

|

Moi nghiém thirc gém 20 manh cit va duoc lap lai 3 lan

'

Ty 1é song, toc do tang trudong, ham lugng Chlorophyll—a, mat
do zooxanthellae, ty 1€ khoi lugng hitu co

Hinh 2.6. So' @6 khoi ndi dung nghién ciru anh hwéng thirc dn va ché do

cho an dén loai san ho mém S. serenei.

B6 tri thi nghiém: Thi nghiém xac dinh dnh huéng cia cac loai thirc dn (khong
cho an, luan trang, Artemia, luan tring + Artemia) va ché do cho an khac nhau (2 va
4 ngay/lan). Tong c6 6 nghiém thirc thi nghiém va 1 nghiém thirc dbi ching (khong
cho an). Mdi nghiém thirc gdm 20 manh cit, dugc lap lai 3 1an va thoi gian thi nghiém

1a 2 thang. Tong s manh cit 1a 420 manh. Manh cat duoc xir 1y trong dung dich
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Lugol 1,0 mL L-' trong 10 phut, gia thé dugc st dung 1a gach men va kich thuéc

manh cat ctia san ho 13 1,5 cm (Hinh 2.6).

Mat d¢ luan trung cho an ¢ nghiém thtrc thi nghiém la 20 ca thé/10 mL (dua
trén mat do cia dong vat phu du ngoai ty nhién 2.260 ca thé lit! [122]; & nghi¢m thurc
st dung Artemia nauplii 1a 2 ca thé/10 mL (dwa trén ty 1& sinh khéi twong dwong cua
luan trang va Artemia (10 luan tring = 1 Artemia) [145] va & nghiém thirc két hop
luan tring + Artemia nauplii 1 10 ca thé luan tring va 1 c4 thé Artemia/10mL. Luan
trung Brachionus plicatilis st dung cho thi nghiém dugc nudi hoan toan bang tio
Nannochloropsis oculata dwoc mua tir trai gidng ctia Truong Pai hoc Nha Trang.
Artemia st dung cua hang INVE (Thai Lan).

Céc chi tiéu dénh gia anh hudng thi nghiém manh bao gdm: ty 1é séng dugc
theo ddi va ghi nhan hang ngay. Téc do ting truong dic trung, khdi lugng vo co va
hiru co duge xac dinh vao thoi diém két thuc thi nghiém. Mat d6 zooxanthellae,
Chlorophyll—a thu vao ngay 0 (bat dau), ngay 3, 6, 9 va 60, mdi nghiém thirc thu 3

mau.

2.2.2.4. Nji dung 2.4: Anh hwéng ciia cwong dp dnh sdng.

S. serenei dugc nudi & cac cuong dd anh sang (umol m2s™)

v | | v

30 60 90 120 150

v v } v v

MJi nghiém thirc gdm 20 manh cat va dugc lap lai 3 lan

'

Ty 1€ séng, thoi gian bam chan, tdc do tang tru:,(’mg, ham luong
Chlorophyll-a, mat d§ zooxanthellae, ty 1¢ khoi lugng hitu co

Hinh 2.7. So' @6 khoi ndi dung nghién ciru anh hwéng cwong dd anh sang

loai san ho meém S. serenei.

Bé tri thi nghiém: Thi nghiém xéc dinh anh hudng ciia cudng d6 anh sang khac
nhau 30; 60; 90; 120 va 150 pmol ms™! 1én thoi gian lanh vét thuong, sinh trudng va
ty 16 séng ctia loai san ho mém S. serenei. Thoi gian chiéu sang 13 12 gio sang: 12 gid
t6i. Anh sang dwoc hiéu chinh bang sb luong dén Inled R6, khoang cach treo dén va ludi
lan va cac tAm decal ngin cach cac bé kinh thi nghiém. Téng c6 5 nghiém thuc thi
nghiém. Mdi nghiém thirc gdm 20 manh cat, duoc lap lai 3 1an va thoi gian thi nghiém

1a 2 thang. Tong s manh cit con 12 300 manh. Manh cét duoc xir 1y trong dung dich
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Lugol 1,0 mL L™ trong 10 phut, gia thé duoc sir dung 1a gach men va kich thudc
manh cét cta san ho 1a 1,5 cm, cho 3n béng luan trung (20 ca thé/10 mL) voi ché do
cho @n 13 2 ngay/lan (Hinh 2.7).

Céc chi tiéu danh gia anh hudng thi nghiém bao gom: thoi gian bam chan, ty 16
song dugc theo doi va ghi nhan hang ngay. Toc d6 tang truong dic trung, khoi lugng
v co va hitu co dugc xac dinh vao thoi diém két thic thi nghiém. Mat do
zooxanthellae, Chlorophyll-a dugc thu vao ngay bat du, ngay 2,4, 6, 8§, 10, 12 va

60; mdi nghiém thirc thu 3 mau.
2.2.3. K¥ thuit thu thap va xir ly dir li€u

Thoi gian bam chdn (ngay): Thot gian bam chan duge xac dinh 1a thoi gian
can thiét dé vét thuong lanh hoan toan. Trong nghién ciru nay, thdi gian bam chan
duogc xac dinh vao ngay vét thuong khép hoan toan va dugc phii bang mo sic t6 (Béc
3, Cunha, 2006 [146]).

Ty I¢ song (%): Cac manh tach ciia san ho ¢ tram xuong bi rira, mat mau sic
duogc xac dinh 12 san ho chét. Ty 1¢ sdng ctia san ho duoc ghi nhan tai cac thoi diém
3,6, 9 va 30 hodc 60 ngay ké tir khi bat ¢dau phan méanh (tiy thi nghiém). Ty 1¢ song
(TLS) dugc xac dinh theo cong thurc:

TLS (%) = N¢ x No'! x 100.

Trong do: N¢ 1a s6 manh san hd con song & thoi diém t va No 1a sO tap doan cat

ban dau.

Khéi luong san ho (Wsn): Khdi lugng cac manh san hd dugc xac dinh bang
phuong phap can uét, st dung can di¢n tir Sartorius Ohaus PA413 (Puc; d§ chinh
xac 0,001 g) & ché d6 can dudi san (underfloor weighing). Thiét bi duoc ¢b dinh trén
mot hop nhya trang dé giam thiéu tic dong cia gid, dam bao d6 6n dinh va chinh xéac
ctia phép do. Mot doan day cude duoc gan vao 16 ren & mit dudi cta cin dé treo mau,
v6i dau dudi ndi vao moc kim loai. Bén trong hop nhwra 13 bé kinh nho chira day nuéc
bién, noi hé thong duoc treo lo ling (khong cham thanh hodc day bé) trong qué trinh
can (Hinh 2.8). Quy trinh c4n ndi gdm ba budc: (1) xac dinh khéi lwong ndi cua gia
thé va day cot (W) bang cach treo toan bo hé thdng gia thé trong nudc, dam bao
khong tiép xtic v6i thanh hodc day bé; (2) xac dinh khoi lugng noi ctia mau san ho
gan trén gia thé (W2) bang cach treo toan b mau trong diéu kién twong tu; va (3) tinh
khdi lugng ndi riéng ctia san ho theo cong thirc: Wsn = Wa — Wi, Trude mdi 1an cén,
cac manh san ho dugc lam sach nham loai bo cac yéu t6 co thé anh hudng dén két

qua do.
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Téc d6 tang truong dic trung vé khéi lugng dugc xac dinh theo cong thire:
SGRw (% ngay™!) = 100 x [In(Wy) — In(Wo)] x At’!
Trong d6: W va Wo 1a khdi lwong ctia san ho do ¢ thoi diém bat dau va két thuc
thi nghiém.
ODDy va ODD; 14 dudng kinh dia miéng ciia méanh cit san ho do &
thoi diém bat dau (0) va ket thiic thi nghiém (t).

At 1a khoang thoi gian thi nghiém (t — 0) (ngay)

Hinh 2.8. H¢ thong cin noi sir dung trong nghién ctru.

Tbc d6 tang truong dic trung vé duong kinh miéng dugc xac dinh theo cong
thirc:

SGRy (% ngay™!) = 100 x (In(ODDy) — In(ODDy)) x At"!
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Trong d6: ODDy va ODDy la duong kinh dia miéng ciia manh cit san ho con do
& thoi diém bat dau va két thuc thi nghiém. (Chiéu dai dia miéng (ODD mm): Str
dung phan mém Image J dé do kich thuéc chiéu dai dia miéng cac manh tach qua anh
chup trén mat nudc c6 thudce do hi¢u chuan. Kich thuéc ODD cua manh tach 1a trung
binh cong cua chiéu dai nhit va ngin nhat do duogc trén manh tach.)

At 1a khoang thoi gian thi nghiém (t - 0) (ngay).
Xdc dinh mdt dj cua zooxanthellae:

Phuong phap xéc dinh mat d§ zooxanthellae theo Pupier va cs. (2018) [147].
M&i nghiém thirc thu 3 mau, méi mau c6 khéi lugng 0,5 g (C& mau tdi thiéu yéu cau
theo phuong phép ctia Pupier va cs. (2018)) [147]) duoc nghién va dong nhét trong
10 mL nuéc khir ion (deionized water—DI). Sau d6, mau dong nhat dugc pha lodng
(100 lén) va déng nhét trude khi dém. Mat do cia zooxanthellae duge xac dinh
bang cach sir dung budng dém hdng cau Neubauer dudi kinh hién vi quang hoc. Sau
khi dém té bao tao hoan thanh, miu dugc ly tdm (trong vong 10 phat, 5.000
vong/phut), phﬁn nudc 0 phia trén dugc loai bo va chit ran con lai duge dong kho
trong vong 24 gid dé xac dinh tong khdi lwong kho cia san ho. Mat do cua

zooxanthellae dugc tinh theo cong thirc:

s6 té bao tdo dém dwoc X hé s6 pha loang

S8 lwong 6 dém x thé tich viing dém x A

Trong do: D: mét d6 zooxanthellae/khdi luong kho ctia san hé (tb g)
S6 lugng 6 vudng 16n dém: 9
Thé tich ving dém = 1 mm? x 0,1 mm = 0,1 mm®= 0,0001 mL
A: Khéi lvong khé ctia san ho (g)

Mat d6 cua zooxanthellae duoc tinh toan dua trén khoi lugng kho cua tdo sau
khi da duoc sdy [13, 148].

Xdc dinh ham lwong Chlorophyll-a:

Mau san ho (bé mit mii - 0,5 g) dd duoc nghién va dong nhat véi 10 mL aceton
(46 tinh khiét 90%), sau d6 qua trinh chiét xuat di dugc thuc hién & nhiét do 4°C
trong 24 gio trong t6i. Tiép theo, mau dugc ly tim & 4.500 vong trong 15 phut, va
phan ndi phia trén da dugc thu thap. Do hap thy ciia mau dugc do bang may do
quang pho UV-VIS SHIMADZU UV-1800 (Nhat Ban) & cac budc séng 630nm,
647nm, 663nm va 750nm. Chét rin con lai da duogc dong kho trong 24 gio va dugc
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xac dinh lai khéi lugng (g) [128]. Chlorophyll—a (Chlorophyll-a) dugc tinh theo
cong thtrc cua Jeffrey va Humphrey (1975) [149]:

Chlorophyll-a = (C1 x (A663 - A750) + C2 x (A647 - A750) + C3 x (A630 - A750))
x W-1

Trong do6: C1 = 11,85, C2 =- 1,54, C3 = - 0,08. Chlorophyll—a 1a ham lugng
diép luc a trong mau san ho (ug g). A750, A663, A647 va A630 1a cac gia tri d6 hap
thu & cac budc song khac nhau. W 1a khéi luong kho ctia miu san ho [127].

Xdc dinh ham luwong hitu co:

Khéi lugng hitu co dugc xac dinh dya trén phuong phap cua Costa va cs. (2016)
[11]. MAu san h6 (0,5 cm) dugc thu thap tai thoi diém bat dau va két thuc thi nghiém.
Ba mau & mdi nghiém thirc duge chon ngau nhién va duoc sdy dong kho trong 48
gi0, sau d6 duoc can dé xac dinh khdi luong kho. Tiép dén, cic mau duoc nung &
nhiét d 450 °C trong 4 gio bang 16 nung (Nabertherm GmbH, Dtic), qua trinh nung
duoc 1dp lai cho dén khi dat khéi lugng 6n dinh va khéi luong con lai dugce can dé
xac dinh khéi lugng vo co. Khéi lugng hitu co duge tinh bang cach lay khbi lugng
khé trir di khéi luong vo co.

Xir ly 6 liéu:

Dit liéu dic diém sinh hoc sinh san duoc xir ly béng ph?m mém Microsoft Excel
2021. Ty 1& duc cai dugc kiém dinh tinh doc 1ap ciia sy phan phéi gidi tinh gitra két
quéa nghién ctru v6i phan phéi 1y thuyét (1:1) bang phuong phap Chi—square [142].

S liéu duoc xur Iy bang phan mém SPSS 18.0 va trinh bay dudi dang gié tri
trung binh + d¢ 1éch chuin (TB = SD). Dt liéu ty 1¢ séng duoc bién ddi arcsine can
béc hai (arcsine square-root transformation) trude khi phan tich nhdm dam béo céac
gia dinh cta phuong phap thong ké. Phan phéi chuan cta dit liéu dugc kiém tra bang
kiém dinh Shapiro—Wilk va tinh dong nhat phuong sai bang kiém dinh Levene. Sau
khi dap ung cac gia dinh cia ANOVA, phén tich phuong sai hai yéu t6 (Two-way
ANOVA) duogc ap dung cho cac ndi dung 2.1, 2.2 va 2.3, trong khi phan tich phuong
sai mot yéu td (One-way ANOVA) dugc str dung cho ndi dung 2.4. Khi xuét hién
su khac biét co y nghia thong ké (P < 0,05), phép kiém dinh hau nghiém Tukey HSD
dugce str dung dé so sanh gitta cac nghiém thirc & mirc tin ciy 95%. Trong cic bang
s6 liéu, céc gia tri mang cac chit cai khac nhau (a, b, c,...) trong cung mot cot biéu
thi sy khac biét c6 y nghia thong ké giira cac nghiém thuc tai cing thoi diém khao
sat (P <0,05).
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Chuong 3. KET QUA VA THAO LUAN
3.1. Pic diém sinh hoc ciia loai san hé mém S. serenei
3.1.1. Pic diém hinh thai va phén loai loai san hé mém S. serenei
3.1.1.1. Hinh thdi bén ngoai ciia lodi san hé mém S. serenei

San hé mém S. serenei c6 mau vang nau tuoi hodc mau nau xam, mil ¢ nhiéu
nép gap & ngoai bién va nhan ¢ gitta (Hinh 3.1). B& mat phan mii cham vao c6 phan
tho rap, khong tiét nhét nhu mot sé loai Sarcophyton khac. Chiéu cao tap doan khoang
5 cm, duong kinh chan 10 — 12 cm, khong c6 hinh dang nhét dinh.

Hinh 3.1. San hé mém S. serenei
(a) khi bung polyp; (b) khi polyp co lai

Hinh 3.2. Cac autozooid, anthocodia va cac siphozooid
O trung tam mii khoang cach giita hai autozooid 13 6 — 8 siphonzooid va 8 — 10
siphozooid twong tng vdi autozooid gan nhét va xa nhat (Hinh 3.2). O vién mép mii,

khoang cach giita hai autozooid chi 1a 1 — 2 siphonzooid. Chiéu cao cac anthocodia
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cta autozooid khoang 4 — 6 mm (trung binh 1a 5,76 + 0,195 mm). Khi cham vao céac
autozooid khong rut lai hoan toan. Pau cac anthocodia c6 mau tring nhat, khong bung

x0e ra ngoai (Hinh 3.2).

3.1.1.2. Ddc diém tram xwong cua loai san ho mém S. serenei

Hinh 3.3. Cac loai tram xwong cta loai san ho mém S. serenei.

(a) xtic tu, anthocodia cia poplyp; (b) vo mii; (¢) trong mi; (d) vo than; (e) trong than

Két qua phan tich cac dang trim xuong cta 35 mau san hd mém S. serenei dugc
trinh bay & Hinh 3.3.
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O xuc tu, trAm xuong c6 dang vay det, hoi cong, co chiéu dai 0,106 + 0,029 mm.
O anthocodia, trim xuong dang que c6 kich thude 0,29 + 0,028 mm (Hinh 3.4).

Hinh 3.4. Tram xwong & polyp
(a)¢ xtc tu; (b) ¢ anthocodia

Bé mat mii san ho c6 chira hai loai trdm xwong c6 dang giéng cai chily. TrAm xuong
dang chuly khong that eo c6 phan dau can khong tron nhan hoan toan (Hinh 3.5) va cac
mun céc nhd 1én & dau trim xuong dang chily nho (Hinh 3.6). Cac trim xuong dang
chuly nho co chiéu dai khoang 0,089 + 0,011 mm, con céc tram xuong chuy 16n hon co
chiéu dai 0,24 + 0,05 mm (Hinh 3.5).

Hinh 3.5. Cac tram xwong dang chuy trén vo mii
(a) chuy nho, (b) chuy lon
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Hinh 3.6. Tram xuong dang chity 6 vo mii

Trong mii (dia ndm — capitulum) ciia san ho 13 cac trdim xwong thang hoic hoi
cong dang que (rod) va dang kim (needle), trong d6 da sb 1a cac trim xuong thang
dang kim c6 chiéu dai dao dong tir 0,4 — 0,5 mm (Hinh 3.7).

Hinh 3.7. Tram xwong dang kim — needle & trong mii

O vo than san ho, trdm xwong c¢6 dang chuy véi eo that & gitra vdi cac myn coc

trén bé mit (giéng véi trim xwong & vo mil) c6 chidu dai 0,15 + 0,08 mm (Hinh 3.8).

Hinh 3.8. Tram xwong & vé than



43

Céc tram xwong & mo lién két (coentryme) trong than kha khac biét so véi trim
xuong ¢ cac vi tri khac. Ching la cac truc nhon, théng hodc hoi cong, dai 99,41 +
15,82 mm; rong 0,28 + 0,31 mm va dugc bao phu béng cac mun coc nhé khong déu
(Hinh 3.9).

O trong than san ho ngoai cac trim xuong 1én dic biét, ciing di tim thiy cac
tram xuong than nhon, thuén dai nhung khong c6 dang mun coc xu xi. Cac tram
xuong nay c6 chiéu dai 0,68 + 0,08 mm va nam & phan giao giita vo than va bén trong
than (Hinh 3.10). Cac mun gb ghé trén trim xuwong nay nhon, it san sti hon so véi

tram xuong trong than.

Hinh 3.10. Cac trAm xwong nhon c6 mun céc it hon trong phin than
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Mot s0 nghién ctru vé dac di€m ve hinh théi ngoai va hinh dang, kich thudc tram

xuong cua loai san ho mém S. serenei dugc thé hién & Bang 3.1 va Bang 3.2.

Bang 3.1. Pic diém hinh thai ngoai ciia S. serenei trong cac nghién ciru khac nhau

Tixier- Verseveldt Dautova va Nehitn cd
. ién ciru
Dic diém Durivault (1982) [28] Savinkin & .
na
(1958) [17] (2013) [150] Y
Duong kinh
B R 13-24 18 17-20
miéng mil (cm)
Duong kinh
. 10 10-12
chan (cm)
Khoang cach cac
autozooid (mm) o 4 2-4 2-4
trung tam mil
50 hegmg 6—8 (¢in)
siphonozooid o 8§—10 6-7 6—-8
P 8—10 (xa)
trung tam mu
Khoang cach 152
cdc autozooid 2,0 1,5-2,0
(mm) 6 mép mii
S6 lwong
siphonozooid o 1-2 1-3 1-2
mép mil
cO mau vang
xam, phan vang nau tuoi
Mau sdc mau niu vang phia trén hodac mau nau
polyp co xam dai mau
mau be sang
« a2 . D , Khoéng co lai
Dac diem polyp Khdng co lai vao phia trong . ’
vao phia trong
Chiéu cao .
Khoang 6 5,76 £ 0,195
polyp (mm)
N hinh phéu, . .
s . dau mi tron ) mil khong tron,
Dac diem mii mép dia

nhan ¢ gitra va

mong va co

c6 nhiéu nép
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xép nép it & nhiéu nép gip quanh mép
phia ngoai gip mil
.| chanthip, o
Dac diém chan . chan thap, rong
rong

Vé hinh thai ngoai, mau san hé mém S. serenei trong nghién ctru ndy nhin chung
tuong dong voi cac dic diém phan loai da duge mo ta boi Tixier—Durivault (1958)
[17], Verseveldt (1982) [28] va Dautova & Savinkin (2013) [15] vé hinh dang, mau
sdc va dic diém cua polyp thu tai vinh Nha Trang. Tuy nhién, sé lugng siphonozooid
giita hai autozooid & trung tAm mii ctia mau nghién ctru c6 sy thay doi tiry theo cach
xac dinh. Cu thé, khi s6 lwong siphonozooid thip hon, két qua tuong tu véi mo ta cia
Verseveldt (1982) [28] va Dautova va Savinkin (2013) [15]; nguoc lai, khi s6 lugng
cao hon, dic diém nay twong ty mo ta cua Tixier—Durivault (1958) [17]. Verseveldt
(1982) [28] cho rang khoang cach giita cac autozooid va s6 luong siphonozooid gan
ria khong mang gia tri phan loai, trong khi cac dac diém tai vung trung tam dia co thé
la chi tiéu hitu ich dé nhan dang loai. Ngoai ra, viéc do khoang cach giita cac
autozooid hién chua c6 quy chuan théng nhét, do d6 sé luong siphonozooid dugc
dém giira hai autozooid chi mang tinh wdc lwong twong di [28]. Theo mé ta phan
loai cua Tixier—Durivault (1958) [17] va Verseveldt (1982) [28], s6 luong
siphonozooid & trung tdm mii dao dong lan luot trong khoang 8 — 10 va 6 — 7

siphonozooid.

Bang 3.2. Hinh dang, kich thuwéc tram xwong cua S. serenei qua cac nghién ciru

khac nhau
Kich thwée Tixier— Verseveldt Dautova va Nghién ciru
tram xwong Durivault (1982) [28] Savinkin (2013) nay
(1958) [17] [15]
Xuic tu Céc thanh Cac que, dai tr C6 dang que C6 dang que,
nhén. 0,12-020 mm.  moéng, hai dau tron dang vay det,
c6 chiéu dai 0,03 — hoi udn nhe
0,14 mm; que dau 0,106 + 0,029
t10,07—0,3 mm. mm (n= 30).
Vo mi Dang chuy. 02 loai tram 02 loai tram 02 loai tram
xuong: xuong: Xuong:
+Dang chuy nho, + Loai chuy nho + Dang chuy

mét dau  trAam

xuong nhu chiéc

nhu dui cui, chi€u

dai 0,15 mm.

nho, eo thit &

phan dau va can.
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Kich thwée Tixier— Verseveldt Dautova va Nghién ciru
tram xwong Durivault (1982) 28] Savinkin (2013) nay
(1958) [17] [15]
14, bé mit co céac Pau chuy ¢o
g6 ghé nhu hinh dang hinh gai

Bén trong

mu

Vo than

Thanh
manh, dai
0,42 mm
thanh 16n
dai 0,28 dén
0,42 mm.

Dang chuy
16n dai 0,47
mm, rdng
0,34 mm véi
can day va

phan dau co

nui lira, thit & giita
dau va can, kich
thude 0,06 — 0,10
mm.

+ Chuy lén gan
gidng chuy nho,
khong thit eo dau
con lai nhan hon.
Déu va can co cac
phan det, hinh nui
Ira; kich thuoc
0,38 mm.

Dang kim thing
hodc dang hoi

cong, c6 dau
nhon. Kich thudc

0,5 mm.

Co6 hinh dang
twong tu nhu trdm
xuong & vO mil.
0,06 — 0,16 mmva
0,23 mm.

+ Loai chuy lon
c6 chiéu dai 0,38

mm va 0,4 mm.

Dang kim hoi
cong va que dau
tu. Dai 0,9 mm,
rong 0,04 mm
duoc bao phu cac
gai va thuong co
nhanh & 1 hoac 2
dau. Céc thanh dai
0,36 mm va co
nhiéu hat nhoé.
Dang chuy gidng
0 vé mil nhung
16n hon, dai 0,4 —
0,45 mm.

goc dam ra nhu
ndi lira. Chiéu dai
0,089 + 0,011
mm (n = 30).

+ Chuy
gidng chuy
nhd. Khong

that eo O gitra,

16n:

c6 phan dau can
khong tron
nhan hoan toan
0,24 + 0,05 mm
(n=30).

Dang kim
thang hodc

dang hoi cong,

c6 dau nhon.

Kich thudc
0,51 £0,07 mm
(n=30).

Co6 hinh dang
chuy tuong tu
nhu vo mii. Co
dang chuy véi
eo thit ¢ giira
vO1 cac mun cOc

trén bé mat 0,15
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Kich thwée Tixier— Verseveldt Dautova va Nghién ciru

tram xwong Durivault (1982) 28] Savinkin (2013) nay
(1958) [17] [15]
nhiéu  not + 0,08 mm (n=
san nho tron. 30)

Trong than C6 02 dang: Co6 01 dang: Co 02 dang: C6 02 dang:
+ Tram + Tram xuwong lén + Tram xuwong + Tram xuong
xuong 16n co6 kich thuéc 1,7 1én: dang thing 16n: dang truc

Anthocodia

dau nhon, co

gai va not

san  khong
déu 1,2 mm;
rong 0,26
mm.

+ Tram
xuwong thoi

nhon, thuén

dai  nhung
khong  co
mun dang

mun coc Xxu
xi

Que co6 gai
ngan xép
thanh chir V.

mim.

Dang que. Chiéu
dai tr 0,20 — 0,40
mm va dugc sip
xép theo hinh chi

V déc va chat ché.

hodc hoi cong, c6
cac mun coc nho,
dai 1,5 mm, rong
0,32 mm.

+ Dang thoi manh
hon, mun coc kém

phat trién.

Co

ngan, 0,21 mm, c6

dang que
nhiéu hat nhé &
thanh

nhoé hon thi nhan

cac dau;

hon. Que dai hon
thi nhin & phan

gitra.

nhon, thfmg
hodc hoi cong,
hai dau nhon.
Cac mun coéc
nho khong déu,
dai 1,22 + 0,17

mm (n = 30).
+ Dang thoi
nhon, thuon

dai, khong co
mun céc xu xi
0,61 = 0,04 mm
(n = 30).

Dang que dai
029 =+ 0,028
30).
Xép hinh chir
V.

mm (n =

Kich thudc trim xwong cta S. serenei trong nghién ctru ndy twong dong voi mo
ta cia Verseveldt (1982) [28] va Dautova va Savinkin (2013) [15]. Theo Verseveldt
(1982) [28], bé mit mii san ho c¢6 hai dang trdim xuwong hinh chuy (club), trong d6 mot

dau co dang phién 14 v6i bé mit go ghé nhu miéng niii Itra, trong khi dau con lai nhin

hon. Tram xwong & 16p vo than c6 hinh dang chily véi eo thit & gitta va bé mit co
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cac mun nhd, twong ty voi trdim xuong ¢ vung vé mil. Kich thudc céc traim xuong
nay tuong ddi tuong tu véi mo ta cua Verseveldt (1982) [28] (0,06 — 0,16 mm, dai
nhit 0,23 mm), trong khi Dautova va Savinkin (2013) [15] ghi nhan ching c6 thé dat
t6i 0,45 mm. Céc trim xuong trong phan than c6 dic diém khéc biét so voi cac ving
khac, 1a nhiing tryc nhon, théng hodc hoi cong, dugc bao phu boi cac mun nhd khong
déu. So voi cac mo ta cua Verseveldt (1982) [28] va Dautova va Savinkin (2013),
tram xuong trong than & nghién ciru nay co kich thudc ngan hon (khoang 1,2 mm),
trong ty voi mo ta ban dau cua Tixier-Durivault (1958) [17] (dai khoang 1,2 mm,
rong 0,26 mm). Ngoai ra, & phan giao giita vo than va bén trong than con ghi nhan
cac tram xuong thuon dai, d4u nhon, bé mat it sdn sui hon so véi trim xuong trong
than (Hinh 3.9). Loai trim xwong ndy khong dugc dé cip trong mo ta cua Verseveldt
(1982) [28], nhung da dugc Tixier-Durivault (1958) [17] va Dautova va Savinkin
(2013) [15] ghi nhan, du chua xac dinh kich thudc cu thé. Mic du vay, nghién ctru
van ton tai mot s6 han ché, trong d6 dang chu y 1a chua thuc hién dugc cac phan tich
phan tu dé kiém chimg va hd trg két qua phan loai, tir d6 c6 thé 1am han ché muc do

chinh xac trong dinh danh loai.

Nhin chung, dac diém hinh thai cia san ho duge dinh danh 13 S. serenei trong
nghién ctru nay kha twong déng v6i mé ta cia Tixier-Durivault (1958) [17], Dautova
va Savinkin (2013) [15]. Két qua nghién ciru ciing chi ra rang, S. serenei c6 thé duoc
phan biét véi cac loai cing gidng dua trén mot sé dic diém hinh thai ngoai va trim
xuong dic trung. Chiing c6 mau sac pho bién 1a ndu vang, vang xam hodc nau xam.
Bé& mit mil c6 cam giac tho rap, khong tiét chat nhdy, trung tAm tuong d6i nhin nhung
phan ria phat trién nhiéu nép gip dang phéu. S. serenei c6 dang nim véi phan cudng
thp, rong; mil nhin & trung tdm va gip nép nhe & ria. Cac autozooid dai khoang 2 —
4 mm, ching khong co rit hoan toan (ban co rat); khoang cach gitra cac autozooid &
vung trung tam kha 16n (2 — 4 mm), xen gitra bdi 610 siphonozooid. Khoang cach
16n gitra cac autozooid & ving trung tdm dia cling 1a mot du hiéu hd trg dinh loai
quan trong ddi véi loai nay. Pac diém chén loai quan trong cua loai 1a sy hién dién
déng thoi cua tram xuwong dang chuy nho (0,05 — 0,098 mm) & bé mat mii, co phﬁn
dau san sui dang “nén nui lra”, cac traim xuwong dang kim dai 0,4 — 0,5 mm trong
phan mil, va dic biét 1a cac trim xuong hinh thoi thang nam trong phan cubng, dai
khoang 1,2 mm va rong 0,22 — 0,26 mm, cung vdi cac ndt mun san sui nhé, ngén trén
bé mit. bay dugc xem la dac diém phan biét rd rang nhét gitta S. serenei va céc loai
Sarcophyton khac. Piéu nay gop phan khang dinh co sé can thiét dé tién hanh nghién
ctru cac thi nghiém tiép theo trén dung loai nay (thu mau sinh hoc sinh san, mau thi

nghiém vé€ nghién ctru sinh san vo tinh)



49

3.1.2. Dic diém méi truong song ciia loai san hé mém S. serenei ¢ vinh Nha Trang

3.1.2.1. Cac yéu to sinh thai moi trwong song cua loai san ho mém S. serenei:

Bing 3.3. Cac thong sb vt ly, sinh thai & hai diém khao sat

Yéu té Hon Chéng  Hon Ciet Chim

Nhiét do CC) 25,30 - 29,90 25,10 -29,80
Do mén (%o) 30,26 — 33,62 30,86 — 33,64
Anh sang (umol m2s!) 14,77 — 66,41 28,94 — 89,64
pH 8,02 - 8,1 8,04 — 8,1
DO (mg L) 5,93 -17,28 6,02 — 7,44
COD (mg L") 0,98 -1,71 0,88 —-1,79
D6 duc (NTU) 0,80 —3,50 1,00 - 2,60
NH4" (mg L) 0,009 — 0,028 0,010 -0,030
NOs (mg L) 0,023 — 0,062 0,022 - 0,058

Thong sb cac yéu t6 moi trrong nhu anh sang, 4 man, nhiét dg, DO, COD, do

duc, cac mudi dinh dudng NH4* va NO; ciia khu vuc Hon Chdng va Hon Cat Chim

duoc thé hién & Bang 3.3.

pH:
8,12 \ A \ . .
=#=-Hon Chong Hon Cut Chim
8,1 A
B - ,v’ \
BN £
8,08 SN LA ] \ ,
am w | H v e
a S i L R4 Y
8,06 AN f 4 N
N 1 -
x‘ 1
\ ]
8,04 \ !
LN )
N\
8,02 .
8
en en en en en T T T T T T <
(] (] (] (] [a\) o o o o o o o
S o o o o o o o o o o o
449 a9 a a a4 aga g 4 a9 a a4
X & S = &N = a8 e W S
S S = =~ = o o o o o oS o

Thoi gian (thang, nam)

Hinh 3.11. Bién ddng gia tri pH theo thoi gian
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Bién dong gia tri pH theo thoi gian dugce thé hién Hinh 3.11. Gi4 tri pH tai 02
diém Hon Chong va Hon Ctt Chim tuong di ddng nhat. Theo thoi gian, pH tai Hon
Chédng dao dong khong 16n tir 8,02 — 8,1, Hon Cirt Chim 8,04 — 8,1 (Bang 3.3 va Hinh
3.11).

Nhiét do:

Két qua nghién ctru cho théy, nhiét d6 tai 02 diém Hon Chéng va Hon Cit Chim
it co su chénh léch (Bang 3.3 va Hinh 3.12). Tuy nhién, theo tho1 gian nhiét 6 cua
ca 02 diém déu c6 thay ddi 16n chu yéu 1a thay d6i theo mua. Nhiét d6 tai diém Hon
Chéng dao dong tur 25,30 — 30,10 °C, Hon Cat Chim tir 25,10 — 30,0 °C va trung binh
ctia 02 diém dao dong tir 25,2 — 30,05 °C. Nhiét d6 thip nhét vao thoi diém thang 1

nam 2024 va cao nhat vao thoi diém thang 5 nam 2024.

31,00 -~ Hon Chong Hon Cirt Chim
30,00 .. -
29,00 | = k .
) %
s 28,00
U S
© 27,00
<
Z 26,00
25,00
24,00
en en en en en < < < < < < <
(o] (o] (o] (o] (o} (o] (o] (o] (o] (o] (o] (o]
(= (= = (= = (= = (= — (= (= =
4 8 a4 a4 a4 a8 8 a a8 a8 a |
>.2] (=2 —] — (\] - (o] en < w o |y
(—] (] - o - (—] (— (—] (— (] =} <
Thoi gian (thang, nim)
Hinh 3.12. Bién ddng nhiét do theo thoi gian
P06 man:

D6 man tai 02 diém Hon Chong va Hon Cit Chim it c6 dao dong (Bang 3.3 va
Hinh 3.13). Theo thoi gian, o mén cia ca 02 diém déu khong co su thay doi qué 16n,
chi yéu 1 thay d6i theo muia. D6 min tai diém Hon Chong dao dong tir 30,26 — 33,65
%o, Hon Cirt Chim tir 30,86 — 33,64 %o. Do min trung binh thip nhat vao thoi diém
thang 11/2023 va cao nhat vao thoi diém thang 7/2024.
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Hinh 3.13. Bién dong d¢ man theo thoi gian
Do duc:
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Thaoi gian (thing, nim)

Hinh 3.14. Bién dong do duc theo thoi gian

Két qua nghién ctru cho théy, d6 duc tai 02 diém Hon Chéng va Hon Cut Chim
it co su chénh 1é€ch (Bang 3.3 va Hinh 3.14). Tuy nhién, theo thoi gian d§ duc cia ca
02 diém déu c6 thay doi 16n cha yéu 1a thay doi theo mua. Do duyc tai diém Hon Chong
dao dong tir 1,00 — 2,60 (NTU), Hon Cirt Chim tir 0,80 — 3,50 (NTU). Do dyc thap
nhat vao thoi diém thang 12 nam 2023 va cao nhat vao thoi diém thang 5 nam 2024,
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Thoi gian (thing, nim)
Hinh 3.15. Bién dong cwong d9 anh sing theo thoi gian

Tai diém Hon Chéng, cuong d6 anh sang dao dong tir 14,77 — 66,41 umol m
s’!, Hon Cirt Chim dao dong tir 28,94 — 89,64 umol m s*'. Cudng do 4nh sang manh
vao cac thang 7/2024 (mua kho) va yéu vao thang 11 va 12/2023 (mua mua) (Hinh
3.15).
Ham lwgng oxy hoa tan (DO):
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Hinh 3.16. Bién dong ndng d oxy hoa tan theo thoi gian
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Ham luong oxy hoa tan tai 2 diém Hon Chdng va Hon Cit Chim kha cao va
trong ddi dong nhat, diéu nay rat thich hop cho sy sinh trudng va phat trién cia cac
sinh vét bién. Theo thoi gian, ham lwong DO trung binh cua 2 diém c6 sy thay doi
nho khong dang ké, dao dong tir 5,93 — 7,44 mg L' (Hinh 3.16).

Chi s6 oxy héa hoc (COD):

Theo két qua thong ké (Bang 3.3 va Hinh 3.17) da cho thiy chi s6 COD tai 02
diém Hon Chong va Hon Cuat Chim it ¢6 su thay d6i. Theo thoi gian, chi sé Hon Cut
Chim, dao dong tir 0,98 — 1,71 mg L, diém Hon Ct Chim dao dong tur 0,88 — 1,79
mg L.
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Thoi gian (thang, nim)
Hinh 3.17. Bién dong chi s6 COD theo thoi gian
Ham luwgng Amonia (NH4"):

Theo thoi gian khao sat, ham lugng NH4" ctia ca 02 diém déu co thay d6i kha
16n, tai diém Hon Chéng ham lwgng NH4" dao dong tir 0,009 — 0,028 mg L', Hon
Crt Chim dao dong tir 0,006 — 0,030 mg L™ va trung binh cua 02 diém dao dong tir
0,010 — 0,030 mg L' (Hinh 3.18).
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Hinh 3.18. Bién dong ham lwong NH4*, theo thoi gian

Ham lwgng Nitrat (NO3Y):

NO5"1a san pham cudi cling clia qua trinh nitrat héa vi thé ham lugng NOs5 trong

nude bién thudng cao hon cac dang khac. Két qua phan tich da cho thay ham lugng

NOs tai 02 diém Hon Chong va Hon Cat Chim twong ddi dong nhat va khong cao
(Hinh 3.19). Theo thoi gian, ham luong NOjs tai diém Hon Chong dao dong tir 0,023
~ 0,062 mg L', Hon Ctt Chim dao dong tir 0,022 — 0,056 mg L', twong tw NH4",
ham luong NOs ciing dat cao nhat vao cac thang 11 va 12/2023 (mua mua).
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Hinh 3.19. Bién dong ham lwong NOs™ theo thoi gian
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3.1.2.2. Tram tich ddy noi sinh song ciia san hé:

Dia diém phén bd cta san hé mém S. serenei trong nghién ctru 1a khu vic kéo
dai tir Hon Cirt Chim va xung quanh khu viuc Hon Cirt Chim dén Hon Chong thude
vinh Nha Trang noi ¢6 do sau tir 5 — 8 m. Pay 1a khu vuc nam phia Bac vinh Nha
Trang, c6 d¢ dai khoang 2,35 km do d6 dia hinh, dia mao la giéng nhau. Cac dot khao
sat va thu mau cho thdy khu vuc phan bd san hd ¢6 nén tram tich gdm cat, vun d4 san
h6 nho va bun, trong d6 cat va san ho vun chiém uu thé. Loai san hd mém S. serenei

dugc ghi nhan phat trién chu yéu trén cac khdi san ho chét (Hinh 3.20).

Hinh 3.20. Tram tich va nén day noi san hé mém S. serenei phan bd.

(a, b) tram tich cdt-san hé vun pha bin;

(c, d) san hé sinh truong trén cdc dd san hé chét.

Gia tri pH tai Hon Chong va Hon Cirt Chim dao dong nho. Két qua nay tuong
ddng v6i cac nghién ciru trude tai vinh Nha Trang, noi pH dao dong 7,82 — 8,36,
trung binh 8,16, cho thdy méi trudng nude co tinh kiém yéu [151, 152]. Do duc trung
binh 1,40 NTU nam trong ngudng pht hop cho su phat trién ciia ran san hé [153].
Cuong d6 anh sang cling ndm trong ngudng dao dong thich hop cho san hé cho mot

s6 loai san ho mém da duoc nghién ciru trude kia nhu S. glaucum 1a 35 — 130 pmol
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m? s [12] hay 50 umol m? s! [127], S. trocheliophorum 1a 80 pmol m? s~ [128].
Nong do oxy hoa tan (DO) tai Hon Chdng (5,93 — 7,28 mg L) va Hon Cut Chim
(6,02 — 7,44 mg L), tuong tu gia tri 6,15 — 7,06 mg L' ghi nhén tai vinh Nha Trang
giai doan 2017 — 2020 [153]. Ham luong COD dao dong 1,53 — 2,48 mg L'!. Piéu
nay cho théy, san ho mém S. serenei phan bd & méi trudng nude sach, it  nhiém hiru
co. Ham lugng NH4" tai hai diém tuong ddi 6n dinh, cao nhét vao thang 11 — 12/2023
(0,025 — 0,028 mg L') do 4nh hudng dong chdy tir song Cai trong mua mua. Tuy

nhién, gia tri nay thip hon gi6i han 0,1 mg L'}, an toan cho sinh vat bién.

Qua d6 cho thiy, méi truong phin bd cua S. serenei c6 nhiéu dic diém tuong
ddng véi cac loai khac trong gidng Sarcophyton di duoc nghién ctru. Giéng nay
thuong sinh sdng ¢ ving bién nhiét déi, noi cc ran san hd ven bd c6 dd duc vira phai
va nén day mém, hodc ¢ khu vuc ven bo ¢6 nhidu trim tich [23]. Ching phéan bd tir
vung triéu dén do sau khoang 15 m [154] va thuong gdp & khu vuc dudi triéu, ran san
ho6 gan b [47]. Sarcophyton thich nghi tot trong moi truong nude co nhiét do tir 24,2
— 35,5 °C va pH dao dong 8,35 — 8,45 [2], twong tng voi khoang nhiét do ghi nhan
tai khu vuc nghién cuu (25,20 — 30,05 °C), nam trong gioi han thich hgp cho sy phat

trién cua ran san ho [155, 156].

Toém lai, S. serenei dugc ghi nhan phan bd & cac khu vuce nén da san hd chét,
gidu canxi, do duc trung binh va moi trudng nude co chat lugng tot. Cac yéu td thay
ly—hoa tai khu vue Hon Chong va Hon Cat Chim nam trong gi6i han sinh truong tbi
wu cta san ho [155, 156]. Diéu nay khing dinh ring méi trudng sdng cua loai phu
hop cho ca sinh trudng tu nhién 1an kha ning nudi nhan tao, mo ra tiém ning tng
dung cho cong tac bao ton va nhan gidng trong diéu kién c6 kiém soat. Sy thich nghi
clia S. serenei & ving nudc duc vira phai con goi y kha nang phuc hoi sinh canh tai
cac vung ran bi suy thoai, noi san ho cung kho ton tai [23, 154]. Dya trén cac két qua
khao sat sinh thai, cac thi nghiém tiép theo duoc thiét ké véi viéc diéu chinh cac yéu
t6 méi truong vé ngudng thich hop, bao gdm do man duy tri & mirc 33 — 34%., pH
trong khoang 8,0 — 8,3 va nén d4y 1 16p da san ho chét. Cac diéu kién nay gitip mo
phong maéi truong nudi cé dic diém gan véi tu nhién. Dong thoi, két qua do dac cho
thdy cuong do anh sang trong bé tir 8 — 9 gio sang dao dong 17,44 — 101,48 pmol m-
2 57, chua phai muic cao nhit trong ngay. Két hop vdi cac nghién ctru trude vé yéu
cau anh sang ctia mot s6 loai thudc gidng Sarcophyton, ching toi lua chon dai cudng
d6 4nh sang 30 — 150 pmol m2 s™' dé xac dinh ngudng phii hop cho loai nay trong

diéu kién nuoi nhan tao.
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3.1.3. Dac diem sinh hgc sinh sdn ciia loai san h6 mém S. serenei
3.1.3.1. Gidi tinh va ty 1¢ dwc cdi ciia loai san hé mém S. serenei
Gioi tinh cua S. serenei

Két qua phan tich 380 miu san ho mém S. serenei trong 16 dot, tir thang 8 nim
2023 dén thang 7 ndm 2024 tai vinh Nha Trang chi ra rang loai nay la don tinh. Giéi
tinh ctia S. serenei giai doan chua thanh thuc khong thé xac dinh thong qua mau sac,
hinh thai bén ngoai hay kich thudc ctia tip doan, ma can phai duoc xac dinh qua giai
phau va quan sat duéi kinh soi ndi hodc phan tich mé hoc. Qua giai phau, tring cta
S. serenei c6 mau trang khi chua truong thanh, chuyén sang mau hong hodc doi khi
d6 sam khi truéong thanh (Hinh 3.21), céc thi tinh chua truéng thanh c6 mau xam mo
va chuyén sang mau trang khi truéng thanh.

Hinh 3.21. Trimg (mau héng, miii tén mau den) ciia san hé mém

8. serenei & giai doan thanh thuc

Budng trimg va tai tinh duoc hinh thanh & phan nira sau ctia chidu dai autozooid,
trén mac treo, va khong xuat hién & phan dia miéng hodc xtc tu. Budng trimg va tai
tinh phét trién tir cac té bao ndi bi ctia mac treo, gia ting kich thudc va phan chia
thanh cac té bao doc 1ap, bi¢t hoa thanh trimg hodc tui tinh trung. Tuy nhién, sy hién
dién cua tinh tring khong thé quan sat truc tiép dudi kinh soi ndi nhu trimg, ma chi

c6 thé xac dinh théng qua phan tich mé hoc.
Ty 1€ duc cai cha S. serenei

Két qua nghién ctru da ghi nhan dugc 217 tdp doan duc va 163 tap doan cai,
khong c6 tap doan nao ludng tinh hodc khong xac dinh duoc gioi tinh. Ty I¢ duc céi
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ctia loai san ho mém S. serenei trong ty nhién tai khu vuc nghién cuu 1a 1,33:1, trong
khi ty 18 Iy thuyét 1a 1:1. Két qua kiém dinh tinh doc lap giira ty 1& duc cai thyc té va
1y thuyét cho thay chi sé ¥2 = 7,67, 1on hon gia tri 6,64 (df = 1, P < 0,01), cho thay sy
khac biét co y nghia thong ké gitta ty 18 thuc té va 1y thuyét, tirc 1a ty 1& duc cai trong

tu nhién cua loai nay la 1,33:1.

3.1.3.2. Cac giai dogn phat trién ciia noan bao va tinh sao cua S. serenei
Sw phat trién ctiia noan bao

Kich thudc tring cua S. serenei ¢ su thay doi rd rét theo thoi gian dugc thé
hién & Bang 3.4. Trong giai doan hinh thanh, trimg c6 hinh cau, mau kem trong sudt
(Giai doan I) va tr¢ nén mo duc khi dat kich thudc 1on hon (Giai doan I). Trimg
truong thanh c6 mau héng (Giai doan III va IV), dugc quan sat tai vinh Nha Trang
vao cudi thang 2 va dau thang 3 nam 2024, véi kich thude 16n (> 600 pm). Céc tuyén
sinh duc duoc quan sat & gdc polyp, hau nhu khong cé & phan trén ciia polyp.

Hinh 3.22. Tring ciia S. serenei dwdéi kinh hién vi soi noi
(miii tén mau den)

A. Trung giai doan 1 B. Trung giai doan 11

C. Trung giai doan 111 D. Trung giai doan IV
Kich thuéce tring ¢ giai doan trudng thanh cua S. serenei dao dong tir 445,26
pum dén 684,99 pm vao cudi thang 2 va giita thang 3. Trong subt nam, trimg co sy
hién dién véi cac kich thude khac nhau. Vao thoi diém giita thang 8 (16/8/2023) kich
thudc trung binh cia trimg 14 250,54 + 16,17 (um), kich thudc nay tiép tuc gia ting
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theo thoi gian va dat gia tri 684,99 + 28,50 um vao thoi diém gan cudi thang 3
(27/3/2024). Sau thoi diém nay chi thu dugc tring c6 kich thude nho. Cu thé, cudi
thang 3 (30/3) chi thu dugc tring c6 duong kinh trung binh 158,21 + 4,85 um, sau
d6 tang 1én 162,80 = 5,34 um vao thang 4, sau d6 lai tiép tuc gia ting trong cac thang
tiép theo (Bang 3.5). Qua trinh phét trién nodn bao cua S. serenei dugc chia thanh
bbn giai doan, nhu minh hoa trong Hinh 3.22 va Hinh 3.23.

Hinh 3.23. Cac giai doan phat trién noin bao ciia S. serenei
(A: giai doan I-Nhdn va té bao chdt chwa phdn biét ro rang trong mac treo, B: giai
doan II-Nhdn té bao nam & trung tam cia nodn bao, C: giai doan III-Nhdn di
chuyén ra ngoqi vi va tach khéi mac treo, D: giai doan IV-Nodn bdo tang nhanh
kich thwoc. Ol, Giai doan I; O2, Giai doan II; O3, Giai doan I, O4, Giai doan

1V; f, [op vo noan bao, m, mac treo; n, nhan; nc, nhan con, p, cuong)
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Giai doan I: tir thang 4 dén thang 9, nodn bao méi hinh thanh c6 mau nau hong,
hinh tron hodc md. Té bao tring giai doan nay chii yéu chira nhan té bao va té bao
chat, véi tuyén sinh duc chi xut hién & cac autozooid va dugc gfm vao mac treo béng
cubng. Mic du khong thé phan biét rd rang giita nhan va té bao chat, cac té bao tring
6 thé théy dudi dang mot cum trong mac treo hodc xen k& vdi céac trirng ¢ giai doan
phat trién sau (Hinh 3.23A).

Giai doan II: tir thang 10 dén thang 12, té bao trimg bat diu chuyén sang hinh
tron hodc bau duc va bam vao mac treo qua cué)ng (Hinh 3.23B). Tai thoi diém nay,

nhan t€ bao va t€ bao chat chiém phan 16n, nhan van nam ¢ trung tam cia noan bao.

Bang 3.4. Kich thuwdc noan bao (um) qua cac giai doan (n = 30)

Ngay thang Trung binh + SD Dao dong Giai doan
16/8/23 250,54 + 16,17 214,98 — 275,57 I
20/9/23 256,90 + 16,73 223,36 278,12 I

26/10/23 292,57 + 15,56 263,89 — 325,12 II
29/11/23 335,07 +£22,93 280,49 — 372,75 II
27/12/23 352,70 + 27,21 303,76 — 390,02 I
24/1/24 354,26 + 30,07 290,51 - 399,39 I
22/2/24 44526 + 33,23 391,79 - 501,53 I
17/3/24 519,99 + 29,90 460,14 — 571,96 v
20/3/24 581,75+ 10,64 566,31 — 613,71 v
23/3/24 633,20 + 35,58 556,99 — 683,61 v
27/3/24 684,99 + 28,50 631,89 — 735,97 v
30/3/24 158,21 + 4,85 150,07 - 168,20 I
22/4/24 162,80 + 5,34 147,91 - 172,84 I
22/5/24 171,82 + 5,31 163,55 — 184,88 I
17/6/24 193,27 + 8,65 178,46 —214,40 I
19/7/24 205,51 + 12,01 181,20 — 230,53 I

Giai doan III: tir thang 1 dén thang 2, khi nodn bao ting nhanh vé kich thuéc va
tach khoi mac treo, di chuyén gan dén khoang polyp (Hinh 3.23C). Trimg & giai doan
nay c6 mau sac hong dén d6 tuoi, nhan bat dau di chuyén ra ngoai vi, va té bao chat
tré nén dong déu vé kich thudc va mau sic. Mang nhan bat dau c6 dang ludi, va cac

te bao trung c6 duong vién day, 1a dac diém xac dinh cta giai doan nay.
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Giai doan IV: tur thang 2 dén thang 3, voi sy xuét hién cta nhan va té bao chat
& ngoai vi cua té bao (Hinh 3.23D). Kich thudc trimg ting ddng ké trong giai doan
nay. Két qua quan sat vao thang 4 cho thay, tuyén sinh duc cai xuat hién va phan 16n
trimg co6 kich thude nho, ching to S. serenei da tham gia vao qua trinh sinh san vao
thang 3.

Cac giai doan phat trién caa tinh sao

Quan sat cho thay, tai tinh cua loai san hd mém S. serenei khi méi hinh thanh
c¢6 dang cau, trong sudt va mau tring kem. Khi tién téi giai doan thanh thyc, tai tinh
chuyén thanh hinh bau dyc va c6 kich thude rat nho, do d6 khong thé do dugc dudi
kinh soi néi. Kich thudce cua chung dugc xac dinh qua phan tich mo hoc, nhu da trinh
bay trong Bang 3.5. Qua trinh phat trién ctia tinh sao dugc chia thanh 4 giai doan, dya
trén mo ta ctia Schleyer va cs. (2004) [76], va cac giai doan nay duoc thé hién trong
Hinh 3.24.

Bang 3.5. Kich thwéc tui tinh (um) qua cac giai doan (n = 30)

Ngay thang TB + SD Dao dong Giai doan
24/1 222,41 £ 29,69 157,68 — 274,01 11
22/2 219,98 + 31,81 122,21 - 266,03 11
27/3 229,09 + 18,77 186,93 — 263,62 v
22/4 21,48 £ 1,11 18,42 — 25,01 I
22/5 17,13 + 1,89 14,15 -21,13 I
17/6 18,84 + 3,17 12,77 — 25,24 I
19/7 50,38 £ 4,44 44,45 — 58,68 I
16/8 69,38 + 12,56 50,56 — 87,10 I
20/9 141,56 + 15,65 94,91 — 174,67 I

26/10 149,25 £ 5,24 142,22 — 159,25 I
29/11 184,59 + 29,17 120,43 — 221,20 I
27/12 195,49 + 11,98 169,29 — 214,22 I

Giai doan I: (tir thang 4 dén thang 8) phat trién cta ti tinh bat dau véi cac cum
tinh nguyén bao dang phat trién. Tui tinh ¢ giai doan nay c6 kich thudc rat nho, trung
binh 1a 17,13 + 1,89 um vao thang 5, ting cham qua céc thang tiép theo, dat 18,84 +
3,17 um vao thang 6. Tuy nhién, kich thudc tdi tinh bat dau ting nhanh tir thang 7,
dat trung binh 50,38 + 4,44 um vao thang 7 va 69,38 + 12,56 um vao thang 8 (Hinh
3.24A).
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Giai doan II: (thang 9 dén thang 12) (Hinh 3.24B), céc tinh nguyén bao két ndi
v6i mac treo va kich thuée tdi tinh tiép tyc ting tir 141,56 + 15,65 um vao thang 9,
149,25 £+ 5,24 um vao thang 10, 184,59 + 29,17 um vao thang 11, va dat 195,49 +
11,98 pm vao thang 12.

Giai doan III: (thang 1 dén thang 2) tinh tring bat dau tap trung ¢ ngoai vi ciia
thi tinh, tao nén vé ngoai rong & trung tdm. Kich thudc clia tii tinh trong giai doan
nay dat 222,41 + 29,69 um vao thang 1 va 219,98 + 31,81 pum vao thang 2 (Hinh
3.24C).

Giai doan IV: kich thuéc tai tinh dat tir 182,42 dén 263,62 um, voi trung binh
229,09 + 18,77 um vao thang 3 (Hinh 3.24D).

Hinh 3.24. Cac giai doan phat trién tinh sao ciia S. serenei (20x)
(A: giai doan I, B: giai doan II, C: giai dogn III, D: giai doan 1V, S1: Tinh sao giai
doan I; S2: Tinh sao giai dogn II, S3: Tinh sao giai doan I1I, S4.: Tinh sao giai doan IV
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3.1.3.3. Swrc sinh san cua S. serenei

Tai vinh Nha Trang, khi loai S. serenei dat muc thanh thuc, ) lugng trimg dao

dong tir 14 dén 26 triang trén mdi polyp (Hinh 3.25).

Hinh 3.25. S6 lwong trirng trong polyp
A: Trung thu ngay 17/3/2024; B: Trung thu ngay 27/3/2024

3.1.3.4. Ty 1é thanh thuc va mua vu sinh sdn cua S. serenei
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Hinh 3.26. Ty 1€ nhém Kkich thuéc trirng theo thoi gian

Két qua quan sat trong thoi gian thu mau cho thdy sy xuét hién lién tuc cua trimg
v6i cac kich thude khac nhau. Trong qua trinh phén tich sy thay d6i duong kinh trimg
ctia loai san hd mém S. serenei tir thang 8 nam 2023 dén thang 7 nam 2024, két qua
chi ra rang vao thang 1, tit ca cac trang déu c6 kich thuéc nho hon 450 pm, nhung
dén ngay 17 thang 3, ty 1& nay giam con khoang 21%. T thang 3, kich thudc trimg
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tang manh, véi 79% trung c6 duong kinh vuot qua 450 pm, va 100% trimg c6 kich
thudc 16n hon 450 pm vao khoang thoi gian tir ngay 20 thang 3 dén ngay 27 thang 3
nam 2024. Sau do, ty 1¢ trimg 16n giam dan, danh ddu mot chu ky méi trong qua trinh
phat trién trung. Cac Kkét qua thu dugc tr thang 4 trd di khong ghi nhan sy hién dién
ctia trimg 16n trong nodn bao, diéu nay khang dinh ring S. serenei 14 lodi c¢6 sy sinh
san dong bd, v6i chu ky sinh san mot 1an vao thang 3 trong nam (Hinh 3.26, Hinh
3.27).
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Hinh 3.27. Su gia tang kich thwéc trirng theo thoi gian

Két qua quan sat cho thay S. serenei 1a loai don tinh, diéu nay ciling phan anh xu
hudng chung ciia cac loai san ho trong gidng Sarcophyton, nhu S. auritium [157] va
S. glaucum [52, 75]. Tuy nhién, theo két qua nghién ctru ctia Schleyer va cs. (2004)
[76] tai KwaZulu — Natal, Nam Phi, trong giai doan tir thang 9 nam 1991 dén thang
11 ndm 1994, khi phan tich 276 tap doan san ho loai S. glaucum & dd sau trung binh
15 m, c6 134 tap doan cai, 96 tap doan duc, 25 tdp doan mang ca tring va tinh trung
trong polyp, va 21 tap doan chua xac dinh rd gi6i tinh. Sy khac biét nay co thé do anh
hudng cua diéu kién dia 1y.

Két qua nghién ctru vé ty 1¢ duc céi ciia loai san hd mém S. serenei ciing twong
ddng voi nghién ctru trén loai S. crassocaule [158], S. elegans [78], cac két qua cling
cho thay hai loai nay déu c6 ty 1& duc cai khong phan bo theo 1y thuyét 1:1 ma déu co
phan bd theo 1,3:1. Tuy nhién, mot s nghién ciru trong giéng Sarcophyton lai c6
phan bo ty 18 duc cai lai 1a 1:1. Nghién ctru caa Hellstrom va cs. (2010) [78] vé ty 1¢

gidi tinh cta san ho mém S. elegans xac dinh ty 1 duc cai 1a 1:1 khi phan tich 334
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tap doan (121 tap doan cai, 162 tap doan duc va 51 tap doan chua xac dinh dugc gidi
tinh). Dbi voi S. glaucum, két qua nghién ciru ctia Benayahu va Loya (1986) [75] cho
thay ty 1¢ gi6i tinh khong c6 su sai 1éch dang ké so voi ty 1¢ 1y thuyét 1:1.

Phan tich hinh thai ngoai cia nodn sao trong nghién cru ndy chi ra rang tring
thanh thuc ctia S. serenei chi xuét hién rd rét vao thang 2 — 3, dic biét 1a tir ngay 23
thang 3 dén ngay 27 thang 3 (twong (mg v&i ngay 14 dén 18 thang 2 am lich), day la
giai doan thanh thuc, san ho c6 kha ndng tham gia sinh san. Diéu nay cho théy, S.
serenei 1a loai co su sinh san déng bd, voi chu ky sinh san mot lan trong nam, diéu
nay twong ddng voi cac nghién ctru vé sinh san cia mot sé loai san hd mém thudce
gidng Sarcophyton, nhu S. crassocaule; S. ehrenbergi; S. glaucum; S. elegans; S.
auritium (Bang 3.7). Nghién ctru vé S. glaucum cho thay, day 1a loai dugc ghi nhan
c6 sinh san vao gitra tring tron va tring non thang 3, khi cac tai tinh va té bao tring
truong thanh duoc giai phong [76]. Két qua nghién ciru vé S. elegans ciing cho thiy
thoi gian sinh san dién ra vao thoi diém 16 dén 17 g10 sau khi mat troi 1an va kéo dai
2 gio vao ngay thr 5 va 6 sau trang tron, nhung mua vu sinh san cta loai nay kéo dai
tir thang 8 dén thang 2 nam sau [78]. Pbi vai loai san hé mém S. auritium, mia sinh

san duoc xac dinh dién ra vao thoi diém trang tron thang 7 [157].

Két qua nay cho thiy kich thudc trimg cta S. serenei & giai doan thanh thuc
tuong duong véi kich thude trung truong thanh cua Sarcophyton sp. (600 um) nhu
da ghi nhan trong cac nghién ctru trude [6, 159]. Tuy nhién, kich thudc nay nhé hon
so v6i mot sd loai trong giéng Sarcophyton nhu S. crassocaule (915 pm), S.
ehrenbergi (710 um) va S. trocheliphorum (763 pm) [74, 158]. Mot sé nghién ciru
cling ghi nhan tring trudng thanh cua S. elegans [78] va S. glaucum [52] c6 kich
thudc nhd hon trimg cua S. serenei (Bang 3.6).

Thoi diém phat sinh trimg cia S. serenei trong nghién ctru nay c6 su khac biét
s0 voi két qua quan sat trén S. elegans tai Lizard Island, Great Barrier Reef. Cu thé,
nodn bao giai doan I ctia S. elegans xuat hién tir thang 2 dén thang 7, trong khi noin
bao giai doan II xuat hién tir thang 4 dén thang 11 va giai doan III c6 mat trong tat ca
cac thang. Cac nodn bao giai doan IV duoc quan sat & cac polyp ngoai ria khuan lac
vao trude trang tron trong thang 8 va 9, sau d6, chung dugc tim thay trong cac polyp
gan trung tim polypary vao nhiing thang tiép theo, nhung khong con xuét hién vao
thang 2 ndm sau [78]. Nghién ctru trén san hd mém S. elegans cho thay tinh bao giai
doan I va II xuat hién vao thang 2 va thang 3. Kich thudc tinh tring ting dan cho dén
thang 8, dat giai doan III, va tiép tuc phat trién dén giai doan IV vao thang 8 va thang
9 [78]. Trong khi d6, két qua nghién ctru nay cho thay, lodi S. serenei trimg giai doan
I duoc quan sat thiy o thang 4 dén thang 9, giai doan II tir thang 10 dén thang 12, giai
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doan III dién ra tir thang 1 dén thang 2 va giai doan IV xudt hién vao thoi diém cudi

thang 2 va thang 3.

Bang 3.6. Mot s0 két qua nghién ciru sinh san hiru tinh caa Sarcophyton

Duong .
- , Mua vu oA e rea
. Tyl¢  Kkinh . . Khu vwe nghién Tai liéu tham
Loai . i sinh san i )
dwe cai  tring i clru khao
(thang)
(um)
S. crassocaule 1,3:1 915 4-6 bai Loan [158]
S. ehrenbergi = 710 10—11 Great Barrier (Uc) [6]
S. glaucum — 600 10—11 Great Barrier (Uc) [6]
S. glaucum 1:1 500-650 7 Phia Béc Bién Do [75]
KwaZulu — Natal,
S. glaucum 1:1 800 2-3 . [76]
Nam Phi

S. glaucum 1:1 400-450 12—-1 BiénDo (AiCap) [52]
S. elegans 1,3:1 450—-620 09—10 Great Barrier (Uc) [78]
S. auritium —  621-689 7 Bién Do [157]
S. trocheliphorum — 763 — bai Loan [158]
Sarcophyton sp. — 600 10— 11 Great Barrier (Uc) [159]; [6]
S. serenei 1,3:1 450-736 3 Nha Trang Nghién ctru nay

Stic sinh san ciia cac loai san ho tam ngan rat khac nhau. Céc loai thuéc nhom
Gorgonian thuong san xuat it trimg hon cac loai san hd mém khac. Vi du, san ho
Thouarella variabilis chi san xuat mot trimg truong thanh duy nhat mdi polyp [152],
trong khi Plexaura kuna c6 trung binh 1,9 noan bao mdi polyp [82]. Nguoc lai, S.
glaucum c6 thé chira tir 25 dén 35 nodn bao mdi polyp [75], va Ptilosarcus guerneyi
c6 trung binh 20 — 25 trimg mdi polyp [160]. Brazeau va Lasker (1989) [82] cho rang
san luong tring thap ¢ cac loai san hd tdm ngin c6 thé do han ché vé khong gian bén

trong polyp, von bi anh hudng bai cau tric co thé cing va it linh hoat.

Nghién ciru vé dic diém sinh hoc sinh san cho thay S. serenei 1a loai don tinh,
¢6 chu ky sinh san mot 1an mdi nam, vao khoang thang 3 (trong giai doan nghién ctru
2023 —2024). Kich thudc trimg, ty 1& gidi tinh va mua vuy sinh san déu twong dong
v6i nhiéu loai khac trong giéng Sarcophyton nhu S. glaucum, S. elegans va S. auritum

[75, 78, 157]. Két qua nghién ctru gop phan xac dinh thoi diém ti uu dé thu va xu 1y
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mau bd me trong quy trinh sinh san nhan tao, déng thoi cho théy su déng bd trong
hoat dong sinh san — yéu td then chdt anh huodng dén hiéu qua thu tinh va phat trién
phoi trong diéu kién nudi. Tuy nhién, qua trinh sinh san hiru tinh cia san hé mém
dién ra trong thoi gian ngan va chiu tic dong manh cia cac yéu té méi truong nhu
nhi¢t do, anh sang va chu ky trang, khién viéc thu tring va tinh trung trong ty nhién
gip nhiéu kho khan. Vi vy, nhan gidng vo tinh thong qua tach manh duoc xem la
huéng tiép can kha thi va hiéu qua hon dbi voi loai nay. Bén canh d6, chi phi tao lap
mot tip doan san ho bang phuong phap vo tinh chi chiém khoang 20% so véi sinh
san hiru tinh [20], cho thay nghién ctru vé sinh san hitu tinh doi hoi ngudn dau tu 16n.
Do d6, sinh san vo tinh bang phuong phép tach manh tro thanh huéng nhan gidng
chu dao, phu hop nhu mot giai phap thiét thuc trong giai doan hién nay.

3.2. Nghién ciru sinh sian vo tinh loai san h6 mém S. serenei trong dieu kién

nhan tao
3.2.1. Anh hwéng ciia Lugol va thoi gian xir Iy manh tach
3.2.1.1. Ty I¢ song

Ty 1€ séng ctia loai san ho mém S. serenei & cac nghiém thirc dugc thé hién &
Bang 3.8. Két qua cho thdy chi c6 nong d6 Lugol anh hudng dang ké dén ti 1 song;
trong khi thoi gian ngadm khong ghi nhan sy khac biét co y nghia thong ké gitta cac

nghiém thuc trong diéu kién thi nghiém nay dén ty 1é song cia san ho.

Ngay 3: Ty 1¢ sdng cao nhat dugc quan sat thiy & 2 nghiém thirc T:0,5-15 (85,0
+5,0%) va T:1,0-10 (85,0 + 5,0%), trong khi ty 1 thap nhat 1a & cac nghiém thirc
T:0-20 (71,7 + 5,8%) va T:1,5-20 (71,7 + 2,9%) (p < 0,019).

Ngay 6: ¢ su khac biét vé ti 18 séng sau 6 ngay thi nghiém gitta cic nghiém
thirc ¢6 néng d6 xur Iy Lugol khac nhau (p < 0,030). Ty 1¢ song dat gid tri cao nhat
duoc quan sat théy o nghiém thtc T:0,5-15 (76,7 + 2,9%), trong khi thép nhét dugc
quan sat thiy ¢ nghiém thirc T:1,5-20 (61,7 + 2,9%) (p = 0,001). Tuy nhién, khong
c6 su khic biét c6 y nghia thong ké vé ty 1¢ song sau 6 ngay giita cic phuong phap
xur Iy Lugol & nong d6 0,5 va 1 mL L' (p > 0,184). Ngoai ra, khong co sy khac biét
c¢6 ¥ nghia thong ké vé ty 18 sdng sau sau ngay thi nghiém véi ¢ cting ndng do xir Iy

trong khoang thoi gian khac nhau (p > 0,337).

Ngay 9: két qua nghién ciru cho thdy sy khac biét vé ty 1é séng sau 9 ngay thi
nghiém giita cac nghiém thirc c6 ndng d6 dung dich Lugol khac nhau (p < 0,045).
Khong c6 sy khac biét co y nghia thong ké gitta nghiém thirc d6i chimg va Lugol (1,5
mL L) (p > 0,491) hodc giira cac nghiém thirc ¢6 0,5 mL L' va 1,0 mL L' Lugol
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(p > 0,091). Ty 1¢ sdng dat gia tri cao nhit dugc quan sat thdy ¢ phwong phap xtr Iy
T:0,5-15 (71,7 £ 2,9%), trong khi sy khéc biét thép nhat duoc quan sat théy O phuong
phap xir 1y T:1,5-20 (53,3 + 5,8%) (p < 0,001). Cac nong do khac nhau cho thay c6
su khéac biét co ¥ nghia thong ké vé ty 1& song sau chin ngay gitra cic phuong phap
xir 1y thir nghiém (p < 0,006). Ngoai ra, khong c6 su khac biét c6 ¥ nghia théng ké vé

ty 1¢ song sau chin ngay xur Iy véi cadc nong do va thoi gian ngdm khéc nhau (p >

0,161). (Bang 3.7).

Bang 3.7. T¥ 1¢ song ciia loai san hé mém S. serenei (n = 3)

Nghiém Nong do Th(‘)’iAgian T4 1¢ séng (%)
] Lugol ngam
thire (mL L™ (phut) Ngay 3 Ngay 6 Ngay 9
T:0-5 5 76,7+2,9 66,7+7,6  56,7+5,8
T:0-10 0 10 75,0+5,0 70,0+£5, 56,7+5,8
T:0-15 15 75,0+5,0 66,7+58 56,7+104
T:0-20 20 71,7+5,8 66,7+7,6  550+5,0
T:0,5-5 5 783+2,9 66,7+2,9 583+7,6
T:0,5-10 0.5 10 783+2,9 73,3+2,9  650+5,0
T:0,5-15 15 850+£50 76,729  T71,7£29
T:0,5-20 20 83,3+29 71,7+29  66,7+2,9
T:1,0-5 5 81,729 71,729  61,7+5,8
T:1,0-10 1.0 10 85,0+5,0 75050 71,776
T:1,0-15 15 81,7+2,9 71,7+29  65,0+5,0
T:1,0-20 20 76,7+5,8 70,0£50 61,7£5,8
T:1,5-5 5 76,7+5,8 70,050 583+2,9
T:1,5-10 15 10 783+2,9 683+29 66,7+5,8
T:1,5-15 15 76,7+2,9 66,7+2,9  550+5,0
T:1,5-20 20 71,7+29 61,7+£29  53,3+5,8
Phéan tich phwong sai 2 yéu té (P—value)
Nong do 0,001 0,006 0,001
Thot gian NS NS NS
Nong do x Thoi gian NS NS NS

T la viét tdt cia nghiém thire. Céc gid tri trinh bay trong bang la gid tri TB +
SD.

Két qua nghién ctru cho thay ty 18 song & cac nghiém thirc ¢6 0,5 mL L' (T:0,5—
15) va 1,0 mL L' (T:1,0-10) dung dich Lugol dugc cai thién dang ké so voi nghiém
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thirc dbi chimg sau 3, 6 va 9 ngay thi nghiém (p < 0,045). Khong c6 truong hop san
hé chét nao dugc ghi nhan ddi vai bat ky ¢ nghiém thirc nao tir ngay th chin cho dén
khi két thic thi nghiém.

3.2.1.2. Thoi gian bam chdn

Thoi gian bam chan bi anh hudng dang ké boi ca ndng d6 dung dich Lugol va
thoi gian ngdm (p < 0,023). Thoi gian bam chan giam dang ké & cac phwong phap xir
Iy T:0,5-15, T:0,5-20, T:1,0-5 va T:1,0~10 (dao dong tir 8,73 £ 0,25 dén 9,38 + 0,16
ngay) so vo1 cac phuong phap khong xir Iy Lugol T:0-5, T:0-10, T:0-15 va T:0-20
(dao dong tir 14,47 + 0,24 dén 14,34 £ 0,29 ngay) (p < 0,001). Tuy nhién, khong co
su khac biét dang ké nao dugc quan sat thay giita cac phuong phap chwa xu 1y Lugol
va cac phuong phap xir Iy c6 ndng do cao va thoi gian tiép xuc dai T:1,5-20 (13,91 +
0,27 ngay) (p > 0,149), ciing nhu trong cic phuong phap xir 1y c6 nong d6 thap va
thoi gian ngdm ngan T:0,5-5 (14,15 + 0,14 ngay) (p > 0,403).

Béng 3.8. Thoi gian bam chén cia S. serenei (n = 3)

Nong do Lugol  Thoi gian ngdim  Thoi gian bam

Nghiém thirc
(mL L) (phuat) chin (ngay)

T:0-5 0 5 14,39 + 0,332
T:0-10 0 10 14,47 £ 0,411
T:0-15 0 15 14,46 + 0,30
T:0-20 0 20 14,34+ 0,511
T:0,5-5 0,5 5 14,15 + 0,24
T:0,5-10 0,5 10 11,96 + 0,74
T:0,5-15 0,5 15 8,73 £0,43?
T:0,5-20 0,5 20 9,38 +£0,28*
T:1,0-5 1 5 10,94 + 0,59
T:1,0-10 1 10 8,75 +0,35°
T:1,0-15 1 15 10,12 £ 0,29%
T:1,0-20 1 20 11,47 £ 0,34%¢
T:1,5-5 1,5 5 12,00 + 0,87¢4
T:1,5-10 1,5 10 10,55 £ 0,15%®
T:1,5-15 1,5 15 12,88 £ 0,564
T:1,5-20 1,5 20 13,91 £ 0,47
Phin tich phwong sai 2 yéu t6 (P—value)

Nong do 0,001
Thoi gian 0,001
Nong do x Thoi gian 0,001

Cac gia tri trinh bay trong bang la gia tri TB £ SD. Cdc chir cdi di sau gia tri
trén ciing cét ma khdc nhau hoan toan thi cac gid tri dé khdc nhau c6 y nghia thong
ké (p < 0,05).



C6 sy khac nhau vé thoi gian bam chan & cac phuong phéap xir 1y khac nhau,
dugc thé hién & Bang 3.8. Phan tich phuong sai 2 yéu té cho thy thoi gian bam chan
bi anh huong dang ké boi nong do Lugol va thoi gian ngdm (p < 0,001). Thoi gian
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bam chan nhanh nhat dugc quan sat thay ¢ phwong phap xtr Iy T:0,5-15 (8,73 £ 0,43

ngay), trong khi thoi gian bam chan cham nhat duoc quan sat thiy & cac phuong phap

xtr 1y T:0-10 (14,47 + 0,41 ngay), ddy la sy khac biét dang ké gitra ching (p = 0,001).

Khéng c¢6 su khac biét dang ké vé thoi gian bam giira T:0,5-15 va T:1,0-10 (p >

0,965).

3.2.1.3. Sinh truong

Bang 3.9. Toc dd ting truéng vé chitu dai (SGR1,% ngay™) va khéi

lwgng (SGRw,% ngay™!) cia S. serenei (n = 3)

Nghiém Nong do Lugol Thoi gian ngdm SGRw SGRL
thirc (mL L) (phuat) (% ngay!) (% ngay?)
T:0-5 0 5 0,38+0,03 1,11£0,19
T:0-10 0 10 0,36 0,04 1,12+0,15
T:0-15 0 15 0,36 0,04 1,06+0,14
T:0-20 0 20 0,37+0,05 1,21+0,26
T:0,5-5 0,5 5 0,38+0,07 1,11 +£0,09
T:0,5-10 0,5 10 0,41+0,06 1,17+0,22
T:0,5-15 0,5 15 0,37+0,03 1,29+0,09
T:0,5-20 0,5 20 0,35+0,08 1,26+0,14
T:1,0-5 1 5 0,37+0,05 1,23+0,17
T:1,0-10 1 10 0,40+0,09 1,24+0,12
T:1,0-15 1 15 0,39+0,05 1,21+0,11
T:1,0-20 1 20 0,44+0,05 1,19+0,15
T:1,5-5 1,5 5 0,45+0,06 1,27+0,24
T:1,5-10 1,5 10 0,38+0,04 1,18+0,14
T:1,5-15 1,5 15 0,38+0,07 1,05+0,09
T:1,5-20 1,5 20 0,36 0,05 1,06+0,08
Phéan tich phwong sai 2 yéu t6 (P—value)
Nong do NS NS
Thoi gian NS NS
Nong do x Thoi gian NS NS

Cdc gia tri trinh bay trong bang la gia tri TB + SD.
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Két qua nghién ctru vé sinh trudng cho thiy, ndng d6 Lugol, thoi gian ngdm va
su két hop cua chiing khong ghi nhan sy khac biét co y nghia théng ké giita cac
nghiém thtrc trong diéu kién thi nghiém nay dén téc do ting truong dic trung vé khoi
lwong (SGRw) (p > 0,348) va chiéu dai (SGRy) (p > 0,390) (Bang 3.9). Gia trj SGRw
cao nhat dugc quan sat théy & nghiém thtre T:1,5-5 (0,45 + 0,06% ngay™!), thép nhat
& nghiém thire T:0-15 va T:0-15 (0,35 + 0,04% ngay™) (p > 0,055). SGRL cao nhat
duoc quan sat thdy & phuong phap xir Iy T:0,5-15 (1,29 + 0,09% ngay ") va thap nhat
& phuong phap xu 1y T:1,5-15 (1,05 + 0,09% ngay '), khong c6 sy khac biét ¢o ¥
nghia gitra chung (p > 0,883).

3.2.1.4. Mat do tdo zooxanthellae

Két qua nghién ctru cho thay: vao ngay 0 (Ngay bat dau thi nghiém), mat do
zooxanthellae dao dong tur 3,78 dén 4,46 x 10° té bao g’!. Mat do zooxanthellae gidm
dd duoc quan sat thiy trong san ho sau khi phan manh vao ngay 3 va xu hudng nay
kéo dai cho dén ngay 6, vdi mat d6 dao dong tir 1,37 dén 2,03 x 10° t& bao g. Tur
ngay 9, mat do zooxanthellae gan nhu phuc hdi vé mirc quan sat dugc vao ngiy 0,
v6i cac gia tri dao dong tir 3,46 dén 4,16 x 106 té bao g vao ngay 18. Xu huéng ting
tiép tuc cho dén khi két thic thi nghiém vao ngay 30, voi mat do dao dong tur 4,58
dén 5,13 x 10° té bao g! (Hinh 3.28). Tuy nhién, két qua nghién ctru cho thiy khong
c6 tac dung dang ké nao cua Lugol, thoi gian ngdm hodc sy trong tac cta ching dbi

v6i mat do zooxanthellae trong san ho tai bat ky diém lay mau nao (p > 0,215).
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Hinh 3.28. Su thay ddi mat d§ zooxanthellae ciia loai san hé mém S. serenei thi
nghiém (P thi biéu hién TB £ SD ciia ca nghiém thirc)
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3.2.1.5. Ham lwong Chlorophyll-a

Tac dong ciia cac nong do va thoi gian ngam Lugol khac nhau 1én ham luong
Chlorophyll-a dugc thé hién trong Hinh 3.29. Vao ngay 0, ham luong Chlorophyll—
a trong san ho khi bit dau thi nghiém 1a cao, nhung khong c6 sy khac biét dang ké
giita cac phuong phéap xir 1y (p > 0,096). Tir ngay 3 dén ngay 9, sy giam ham lugng
Chlorophyll-a dugc ghi nhan & tt ca cic phuong phéap xir Iy. Tuy nhién, khong co
tac dong nao ciia ndng do Lugol, thoi gian ngdm hodc tuong tac cua ching 1én ham

lugng Chlorophyll-a cta san ho (p > 0,153).
Ngay 18-30: Sau 18 ngay thir nghiém, ndng do Lugol, thoi gian ngdm va tuong

tac ciia ching khong ghi nhan sy khac biét ¢ ¥ nghia thong ké giita cac nghiém thirc
trong diéu kién thi nghiém nay dén ham lugng Chlorophyll—a cta cac manh san ho
(p >0,168). Ngoai ra, khong cé su khac biét c6 ¥ nghia thong ké nao vé Chlorophyll—
a khi xir 1y bang cac ndng d6 va thoi gian ngdm khac nhau caa Lugol; va c6 su giam
dang ké vé ham luong diép luc a sau khi san ho bi phan manh (tir ngdy 3 dén ngay
15), v6i su phuc hoi dan dan theo thoi gian (sau 18 ngay). Cu thé, cac phuong phap
xur Iy bang 0,5 mL L' va 1,0 mL L' Lugol cho thdy sy phuc héi nhanh hon so véi
phuong phép xtr Iy d6i chtng va phuong phép xir 1y 1,5 mL L' Lugol trong khoang
thoi gian tir ngdy 12 dén ngay 15 cua thi nghiém (Hinh 3.29).
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Hinh 3.29. Sy bién dong ham lwgng Chlorophyll-a trong san hé mém S.

serenei thi nghiém (D0 thi biéu hién TB + SD ciia c4 nghiém thirc)
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3.2.1.6. Ham lwong hitu co

Ty 1& khéi luong hitu co ctia loai san hé mém S. serenei trong cac phuong phap
xtr 1y thi nghiém duogc thé hién & Bang 3.10. Phan tich phuong sai 2 yéu té cho thay
khdi lugng hitu co bi anh hudng déng ké boi ca ndng d6 Lugol va thoi gian ngam (p
< 0,001). Khéi lugng hitu co cao nhat dugc ghi nhan & cac phuong phéap xir 1y T:1—
10 (42,96 £ 1,04% OW) va T:1-15 (42,18 + 0,89% OW). Nguoc lai, khéi luong
hitu co thip nhat dwgc ghi nhan & cac phuong phap xir Iy T:0-5, T:0-10, T:0-15,
T:0-20 va T:1,5-20 (dao dong tir 34% dén 35% OW) (p < 0,001) (Bang 3.10).

Bang 3.10. Ty 1¢ khdi lwong hiru co ciia S. serenei thi nghi¢m (n = 3)

Nong do Thoi gian )
. . Khoi lwgng hiru co
Nghiém thirc Lugol ngam
(% OW)
(mL L™ (pht)

T:0-5 5 0 35,33+ 0,712
T:0-10 10 0 35,61 + 0,56
T:0-15 15 0 35,07 + 0,46
T:0-20 20 0 34,87 + 0,68
T:0,5-5 5 0,5 36,54 + 0,64
T:0,5-10 10 0,5 38,77+ 0,51
T:0,5-15 15 0,5 40,67 + 0,304
T:0,5-20 20 0,5 41,64 + 0,58%
T:1,0-5 5 1 37,45 + 0,42°
T:1,0-10 10 1 42,18 + 1,04°f
T:1,0-15 15 1 42,96 + 0,89
T:1,0-20 20 1 41,96 + 0,304
T:1,5-5 5 1,5 40,12 + 0,61
T:1,5-10 10 1,5 38,72 + 0,35¢
T:1,5-15 15 1,5 36,98 £ 0,66
T:1,5-20 20 1,5 35,45 + 0,602
Phan tich phwong sai 2 yéu tb (P—value)

Néng do 0,001
Thoi gian 0,003
Nong d6 x Thoi gian 0,001

Cac gia tri trinh bay trong bang la gia tri TB + SD. Cdc chir cdi di sau gia tri
trén cing cét ma khdc nhau hoan toan thi cdc gid tri do khdc nhau c6 ¥ nghia thong
ké (p < 0,05).
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Két qua phan tich cho thay, ty 18 khdi lugng hitu co bi anh huong dang ké boi
ca nong do dung dich Lugol va thoi gian ngam (p < 0,05). Ty 1& khdi lugng hiru co
cao nhat duoc quan st thdy & nghiém thic T:10—15, trong khi ty 1 thap nhat dugc
ghi nhan ¢ nghiém thirc T:0-20. Ty 1¢ khéi lugng hitu co ting dang ké & nhom dugc
xu ly béng Lugol (T:0,5-15, T:0,5-20, T:1,0-10, T:1,0-15, T:1,0-20) so v6i nhém
d6i chting khong xir 1y bang Lugol (T:0-5, T:0-10, T:0-15, T:0-20) (p < 0,041). Tuy
nhién, khong tim thiy su khac biét co ¥ nghia théng ké vé ty 1é khéi lugng hiru co
gitta cadc nghi¢m thuc T:0,5-15, T:0,5-20, T:1,0-10, T:1,0-15 va T:1,0-20 (p >
0,090). Twong ty nhu vay, khong c6 su khac biét ¢ ¥ nghia thong ké duoc quan sat
thiy gitra cac phuong phéap xur 1y khong c6 Lugol (T:0-5, T:0-10, T:0-15, T:0-20) va
phuong phap xtr Iy c6 ndng d6 Lugol cao trong thoi gian dai (T:1,5-20) (p > 0,596).
(Bang 3.10).

Nghién ciru nay danh gia tac dong ciia Lugol 1én san hé mém S. serenei, tip
trung chu yéu vé viéc danh gia k¥ thuat xir Iy bang Lugol 1én ty 1& séng, thoi gian
bam chan, toc do ting truong, mat dd zooxanthellae, ham lugng Chlorophyll-a va

khoi lugng hiru co cua loai nay.

Trong nudi san ho, vét thuong thudng lay lan nhanh chéng va nhiém tring dan
dén ty 18 tir cao, vi du san hd Catalyphyllia jardinei va Goniopora stokesi c6 ty 18 tir
vong 12 80% [161]. Viéc tach manh cac quan thé san ho co thé tao ra co hdi cho nhiéu
bénh truyén nhiém gay chét moé do sung tay, hoai tir lan rong cac mé bi tén thuong
va san xuat chat nhﬁy mién dich ctia san hd. Sy mé rong va thanh cong ctia hoat dong
nuoi san ho phu thudc dang ké vao ty 1& séng cua cdc manh san ho. Téc dong cit va
nhiém tring vét thuong anh huéng dén qua trinh phan méanh cia san ho, doi hoi phai
xir 1y cac manh san ho va quan thé me sau khi cit dé ngan ngira nhiém tring va chét.
Viéc xir Iy manh cit dang néng do va thoi gian gitp cai thién thoi gian lanh vét
thuong, nang cao ty 1¢ séng, cai thién cac chi ti€u sinh ly khac cta san ho, tuy nhién
néu xtr Iy & ndng do cao ciing nhu thoi gian kéo dai khong phu hop s& giy stress tir

d6 anh huong dén ty 1¢ song ciing nhu stre khoe cua dbi tuong xir 1y.

Nguoi ta 3 quan sat san hd mém bam vao gia thé va phat hién ra rang cac té
bao desmocyte phat trién trong cac qué trinh giéng nhu ré ciia biéu bi dong vai tro
chinh trong qua trinh nay [162]. Kha ning ty bam giup ting cuong ty 18 sdng clia cac
manh san h6 sau khi phan manh [163].

Cho dén nay, chua c6 nghién ctru nao dé cap dén cac loai thude sat trung dugc
sir dung, liéu lugng ctia chung hodc thdi gian xtr 1y cho san ho trong qua trinh tach

manh. Trong nghién ctru ndy, ching t6i da str dung dung dich Lugol 1am chét khir
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trang dé tdm san ho sau khi tach manh va két qua cho thiy su khac biét dang ké vé
thoi gian tw bam chédn cua san ho duoc xir Iy bang Lugol. Trong cac phwong phap xir
ly bang Lugol T:0,5-15 va T:1,0-10, thoi gian ty bam nhanh hon so véi d6i chung
khong dugc xtr 1y (8,73 ngay & nhom dugc xir 1y so v6i 14,47 ngay & nhom ddi
ching). Thoi gian lanh vét thuong cia S. serenei trong thi nghiém nay ciing tuong
duong véi cac két qua trude day ddi voi cac loai khac trong gidng Sarcophyton. Cu
the, thoi gian bam cua S. glaucum dugc bao cio 1a 5 — 18 ngay [12]; ddi voi
Lobophytum pauciflorum, thot gian trung binh khoang 14 ngay [164] va 6,1 — 10,1
ngay [10], va ddi véi Sarcophyton sp., thoi gian trung binh 14 9,59 — 9,84 ngay [69].
Tu bam lam ting ty 18 séng cta cac manh san ho [163]. Kha ning tu bam cai thién
dang ké ty 1¢ song cua cac manh san ho sau khi tach manh [163]. Phat hién cta chiing
t6i chi ra rang nong do Lugol tdi wu dé xir 1y cac canh san ho trong nghién ctru nay 1a
0,5 mL L™! trong 15 phut (xtt 1y 0,5 — 15), hodc 1,0 mL L™! trong 10 pht.

Lugol duoc sir dung nhu mot chat khir tring (1 mL Lugol cho 3 L nudc bién)
dé ngan ngira su phat trién ciia vi khuan trong khi nu6i hai loai san ho cing: Acropora
palmata va Orbicella faveolata [109]. Nghién ctru cia ho da danh gié tac dong cua
Lugol d6i véi sy phét trién ciia san ho va quan thé vi sinh vat trong ca giai doan tirc
thoi va dai han. Theo thoi gian, két qua cho thdy khong co su khac biét dang ké nao
giita nhom duge xir 1y va nhom khong duoc xtr 1y; tuy nhién, ca hai loai san ho déu
cho thay sy phét trién chdm hon ¢ nhom san hé duge xir Iy bang Lugol so v&i nhém
d6i chung [109]. Cac dic diém sinh 1y cu thé cta timg loai khi phan Gmg vdi cling
mot diéu kién méi truong co thé giai thich cho sy khac biét nay. Nhiéu nghién ciru
lién quan dén sy phat trién ctia mot sé loai san ho trong gidng Sarcophyton va kiém
tra tdc dong cua nhiét d§, dd man, cuong dJ anh sang, tan suét cho an, toc do dong
chay [12], cudng do anh sang [13, 127], ché d6 an két hop véi thoi gian tiép xtic véi
anh sang [11], quang pho anh sang [165], dinh dudng [166] va kich thudc manh tach
[69].

Két qua cua nghién ciru nay tuong tu voi két qua dugc bao cao bai [13, 127,
167]. Vi du, nghién ciru vé loai san ho S. glaucum da bao cao toc do ting truong riéng
(SGRw) dao dong tir 0,11 dén 0,39% ngay ! [127], trong khi téc do ting truong cia
Sarcophyton sp. dugc tim thiy 13 0,210 — 0,380% ngay ' [167]. Tuy nhién, nhiing
phat hién cia nghién ctru nay khac véi nhitng phat hién cua cac nghién ctru da cong
bd trude day. Cac nghién ciru trude day vé S. glaucum da bao cio cac gia tri SGRw
dao dong tir d&én 0,035 — 0,040% mdi ngay [13] 0,027 —0,028% ngay™' [3], 0,025 —
1,828% ngay ' [14] va 0,055 — 0,380% ngay™' [165]. Hién nay, c6 rat it 4n pham vé

tac dong cua thude sat tring Lugol d6i véi toc do tang truong cua san ho. Két qua vé
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toc do ting trudng trong nghién ciru nay khac dang ké so v6i nhirng két qua duoc bao
cao bdi [109].

Két qua cho thdy ty 1& chét ciia cac manh san ho chi xay ra nhidu/cao trong vong
3 — 9 ngay dau tién va sau d6 6n dinh trong sudt qua trinh thi nghiém. Viéc tich manh
san ho dugc coi 14 thanh cong néu hon 50% san ho thi nghiém song sot [168]. Nghién
clru ndy da cho thay ty 1¢ sdng clia cac phuong phép xir 1y thir nghiém dao dong tir
53,33% dén 71,67%, nam trong pham vi dugc bao cédo trong cac nghién ctru da cong
bd trudc day vé san ho mém Sarcophyton. Cu thé, ty 1& song cta S. glaucum dugce
nudi cdy trong hé théng tuan hoan kin dao dong tir 65% dén 88% [12], va tham chi
c6 thé dat t6i 100% [11, 166]. Theo Chaitanawisuti va Kritsanapuntu (2019) [10], ty
1¢ séng cua Sarcophyton sp. sau 70 ngay thir nghiém dao dong tir 26,6% dén 93,3%,
tiy thudc vao cach cac manh san ho bam vao gia thé. Hon nita, ty 1¢ séng sau 90 ngay
thir nghiém dao dong tir 78,33% dén 96,67%, tuy thudc vao kich thudc ctia cac manh
Sarcophyton sp. [69]. Nhitng két qua ndy c6 thé thap hon hodc cao hon so véi cac
nghién ctru trudc day do su khac biét vé loai trong gidng Sarcophyton, diéu kién
nghién ciru va phuong phap luan c6 thé anh hudng dén stc khoe ciia cac manh san
h6 va do d6 anh huong dén ty 1é sdng ctia chiing. Nhu di dé cap trudc d6, hau nhu
khong c6 nghién ciru ndo dé cip dén tac dong cua dung dich Lugol ddi véi ty 18 song
ciia cac manh san ho, chi c6 mot sd it nghién ctru st dung dung dich Lugol lam
phuong phép xtr Iy bénh [106, 107]. Dung dich Lugol da dugc st dung nhu mat chat
khtr trung dy phong véi liéu lugng 0,5 mL Lugol L trong 10 — 15 phut [106]. Nghién
clru cia chiing t6i chimg minh rang néng d6 Lugol thich hop dé diéu tri vét thuong
trén cac manh san ho twong duong véi lidu lwong ma Bartlett (2013) [106] sir dung.
Cu thé, nf‘mg d6 0,5 mL trong 15 phiit hodc 1 mL trong 10 phut dan dén ty 1€ séng la
71,67%.

San h6 mém Sarcophyton, séng cong sinh voi loai tdo thudc ho
Symbiodiniaceae, khi gap diéu kién moi trudng khong thuan loi s& din dén hién tuong
tay trang. Qua trinh nay bao gdm viéc truc xuét cac zooxanthellae ctia ching, dan dén
su d6i mau ciia mod san ho, co kha niang dan dén cac phan (mg nghiém trong hon,
chfmg han nhu mat mo va ti vong [169]. Nhiing thay ddi vé nhiét 46, dd man, anh
sang, hoa chit va bénh tat c6 thé anh hudng dén hiéu qua quang hop cua zooxanthellae
hodc dan dén viéc chung bi truc xuat khoi san hé [170]. Cho dén nay, chwra c6 nghién
ctru ndo tim hiéu vé tac dong cua iodine d6i voi zooxanthellae trong san ho, mic du
mot s6 nghién ciru da chi ra tic dong cua no dbi voi toc do ting trudng cua cac loai
thuc vat phu du [171, 172]. Trong mot s6 trudng hop, tic dong ndy c6 thé 1a tidu cuc,

tich cuc hodc trung tinh d6i véi toc do tang trudng cia vi tao. Nhitng thay doi trong
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cac chi s6 sinh 1y cia san ho ¢ thé dong vai tro 1a chi s6 hiéu qua trong cac nghién
ctru vé hién twong san ho bj tay tring [173]. Nhing thay ddi vé mat do zooxanthellae
va ham lugng diép luc trong san hé mém dugc coi 1a nhiing chi s6 quan trong vé phan
mg cia zooxanthellae v&i cing thang moi truong [174]. Trong thi nghiém nay, tac
dong vat ly cta viéc tach san ho non khoi quﬁn thé me va tac dong hoa hoc cua dac
tinh sat tring cia dung dich Lugol c6 thé 13 hai yéu t6 gdy cing thang khién
zooxanthellae gidi phong khoi san hd. Mat do zooxanthellae trong cdc manh san ho
mém S. serenei giam dang ké sau khi xir Iy bang Lugol, giam xuéng con khoang 25
— 35% mat d6 ban dau vao ngay thir 3 va tiép tuc giam thém 10% trong tat ca cac lan
xur 1y vao ngay thir 9. Viéc sir dung dung dich Lugol lam chét khur tring d3 cho thay
su khac biét dang ké vé mat do tao giita cac lan xu 1y ddi ching va cac 1an xir Iy bang
0,5 va 1,0 mL L! Lugol (T:0,5-15; T:0,5-20; T:1,0-5; va T:1,0-1) va céac lan xr ly
con lai. Tac dung {rc ché ciia cac gdc iodine d6i véi vi khuan ¢ kha nang lam giam
nhiém tring & vét thuong cia san ho. Tuy nhién, xir Iy khir tring qua muc hoic khong
dung cach co thé anh hudng tiéu cuc dén san ho bang cach tao ra moi truong tuong
tu nhu moi truong cta vét thuong mén tinh [175]. Piéu nay giai thich tai sao ndong do
Lugol rat cao hodc rat thip lai ddn dén sy suy giam mat do tao nhiéu hon so véi
phuong phap xur 1y 0,5 va 1,0 mL L' (T:0,5-15; T:0,5-20; T:1,0-5; va T:1,0-1).

Céc nghién ctru trude day da diéu tra tac dong ciia cudng do anh sang va quang
ky [128], ciliate [176] va doxycycline hydrochloride (DOX) [177] ddi v6i mat do
zooxanthellae va ham luong Chlorophyll—a. Tuy nhién, thong tin vé tic dong cia
thudc khir tring con han ché. Vi du, mat d¢ zooxanthellae trong san ho phat trién dui
cac cuong d6 anh sang khac nhau dao dong tir 2,04 + 0,09 x 10% — 2,54 + 0,14 x 108
té bao g DW [128]. C6 bao céo rang mat do zooxanthellae 5,02 — 5,07 (té bao x 107
m2) va ham lugng Chlorophyll-a (44,21 — 48,45 ug cm) khong bi anh huéng boi
viéc tiép xtc ngin han (10 phat) voi tinh dau dinh huong [176]. Tuy nhién, viéc tiép
xuc lau hon (24 gio) da tac dong ti€u cuc dén san ho, v6i mat do tao (4,53 £ 0,04 té
bao x 107 m2) va ham lugng Chlorophyll-a (43,02 + 0,90 pg cm2) giam khi nong
d6 tinh dau dinh huong ting. Tuong ty nhu vay, nghién ctru vé S. trocheliophorum
cho thay DOX 1am giam dang ké mat d tao tir 53,03 — 79,55% so véi ddi ching, mic
du n6 khong ghi nhan sy khéac biét c6 y nghia thong ké giira cac nghiém thirc trong
diéu kién thi nghiém nay dén ham luong Chlorophyll-a [177]. Dung dich Lugol ¢6
thé gy bat loi cho san ho, dan dén tdc do ting trudng cua san hd giam. Tuy nhién,

xir Iy Lugol ¢6 gid tri vi hiéu qué ctia n6 trong viéc ngan nglra mat mo [109].

Trong thi nghiém nay, ham lugng chat hitu co cta loai san ho6 mém S. serenei

dao dong tir 36,12% dén 44,35%. Két qua nghién ctru nay hoan toan tuong tu voi két
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qué cua Sella va Benayahu (2010) [12] vé S. glaucum, trong d6 ham luong chat hitu
co thay dbi tiy thudc vao kich thude san ho (10 —27%), nhiét d6 nudi cdy (44 — 50%)
va cuong do anh sang (46 — 55%). Tuy nhién, nhiing két qua nay tuong dbi cao so
v6i két qua cua cac nghién ctiru khac vé Sarcophyton spp. Theo nghién ciru vé S.
glaucum, san hd phat trién dudi cac quang phd anh sang khac nhau (4nh sang xanh
va anh sang tring) va cuong d6 anh sang (50 va 120 pmol m?2 s') ¢6 luong chat hiru
co khac nhau, dao dong tir 19,79% dén 28,93% [11]. Ngoai ra, cac hé théng nudi
trong khac nhau dan dén ham luong chat hiru co khac nhau, dao dong tir 26% dén
33% [14]. Dicu nay c6 thé 14 do su khac biét vé kha ning tong hop chat dinh dudng
giita cac loai san ho khac nhau khi nudi trong cac diéu kién va thoi gian khac nhau

(quang ky), ddn dén murc d6 tich tu chit hitu co khac nhau.

Két qua nghién ciru cho thay, st dung dung dich Lugol nham khir tring va kich
thich kha nang tg bam cho théy néng dd 0,5 mL L trong 15 phutt hodc 1,0 mL L
trong 10 phut 1a toi wu, gitip rat ngan thoi gian bam chén va tang ty 1¢ séng 1én dén
70%, dong thoi han ché nhiém tring mé sau tich manh. Pay 14 co s¢ quan trong gitp
nang cao hiéu qua giai doan diu cua qua trinh nhan giéng vo tinh, cic nghién ciru
tiép theo str dung dung dich Lugol ¢6 néng do 1,0 mL L' xir Iy cac manh tach trong
10 phut.

3.2.2. Anh huéng ciia gia thé va kich thwéc manh tich
3.2.2.1. Ty I¢ song

Két qua nghién ciru vé ty 1& sdng cta loai san hd mém S. serenei & cac nghiém
thirc duoc thé hién ¢ Bang 3.11. Két qua cho thay kich thudc manh tach va loai gia
thé déu anh hudng dang ké dén ti 1 sdng clia san hd (Phan tich phuong sai 2 yéu td,
p<0,001).

Ngay 3: Ty 1¢ séng cia san ho c6 su sai khac gilta cac nghiém thirc c¢6 kich
thudc manh tach khac nhau ciing nhu céac loai gia thé khac nhau (p < 0,050). Ty 1é
séng cao nhét duogc quan sat théy ¢ nghiém thace T:2,5-N (93,33 +£2,89%), trong khi
ty 18 thap nhat 1 & cac nghiém thuc T:0,5-X (66,67 + 2,89%) (p < 0,050). Tuy nhién,
khong co su sai khac giita cdc nghiém thirc c6 manh cit 2,5 cm gan trén céc gia thé
khac nhau va 2 nghiém thirc c6 manh cit 2 cm trén gia thé nhya va d4 san ho (san ho
chét) (p > 0,050).

Ngay 6: C6 sy khac biét vé ti 1é séng sau 6 ngay thi nghiém giita cac nghiém
thirc c6 kich thuéc manh tach khic nhau ciing nhu céac loai gia thé khac nhau (p <
0,021). Ty 1& séng cao nhit dugc quan sat théy 0 3 nghiém thuc T:2-S, T:2,5-N va
T:2,5-S (78,33 + 2,89%) (p < 0,021), trong khi ty 1¢ thap nhét 1a & cac nghiém thuc
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T:0,5-X (50,00 + 5,00%) (p < 0,001). Nghiém thtrc c6 kich thudc manh tach 0,5 cm
coty 1€ séng thép so v&i cac nghi¢m thue con lai (p <0,021). Tuy nhién, khong co6 su
sai khéc gilta cac nghiém thirc c6 manh cat 1,5;2va 2,5 cm g'Zin trén cac gia thé khac

nhau (p > 0,061).

Bang 3.11. Ty 1¢ song ciia S. serenei (n = 3)

Kich thuwéc Loai

Nghi¢m e 1 es N X X X

thire manh tach  gia Ngay 3 (%) Ngay 6 (%) Ngay 9 (%)

(cm) thé

T:0,5-N N 76,66 +2,89% 60,00+ 5,00 43,33 +5,77%
T:0,5-G 0.5 G 6833+289% 51,67+5,77®> 33,33 +2,89%
T:0,5-X X 66,67 +2,89° 50,00 + 5,00®® 38,33 + 5,772
T:0,5-S S  73,33+2,89% 5500+ 5,000 43,33 +2,89%
T:1,0-N N 81,67+2,89° 73,33 £2,89¢ 65,00 + 5,00°"
T:1,0-G 1 G 75,00+ 5,00 60,00+ 5,00 60,00 + 5,009
T:1,0-X X 76,67 +2,89% 5833+577° 53,33 +7,64%
T:1,0-S S  81,67+2,89° 70,00 + 5,004 63,33 + 7,64%
T:1,5-N N 83,33 +2,89¢ 76,67 £2,89¢ 76,67 + 2,89
T:1,5-G 15 G 76,67+2,89° 65,00 + 5,00 63,33 +2,89%
T:1,5-X ’ X 78,33 +£2,89° 65,00 + 5,00 63,33 +5,77%
T:1,5-S S  81,67+2,89° 73,33 £5,77%% 72,67 +2,89¢f
T:2-N N 8833+289¢  76,67+2,89¢ 76,67+ 2,89
T:2-G 2 G 81,67+2,89° 66,67 £2,89°¢ 63,33 +£5,77%
T:2-X X 83,33 +2,89° 68,33 £2,89° 65,00 + 5,00°"
T:2-S S 91,67+2,89  7833+289 76,67 + 2,89
T:2,5-N N 9333+2,89¢ 7833+2,89 76,67 +2,89
T:2,5-G 25 G 83,33+2,899  7333+289% 68,33 +2,89%
T:2,5-X ’ X  86,67+2,894 7333+289d 71,67+ 2,89
T:2,5-S S 91,67+2,.89 78,33 + 2,894 78,33 + 2,89¢f
Phéan tich phwong sai 2 yéu to (P—value)
Kich thudc manh tach 0,001 0,001 0,001
Loai gia thé NS NS NS
Kich thudc manh tach x Loai
gid thé NS NS NS

N: ong nhya PCV, G: gach men, X: xi mdng va S la da san hé chét. Cac gid tri
trinh bay trong bang la gid tri TB = SD. Cdc chir cdi di sau gia tri trén cung cot ma

khdc nhau hoan toan thi cdc gid tri do khdc nhau c6 y nghia thong ké (p < 0,05).
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Ngay 9: két qua nghién ciru cho thdy sy khac biét vé ty 1é séng sau 9 ngay thi
nghiém gitra cac nghi¢m thirc c6 kich thudc manh tach khac nhau (p <0,031). Ty 1€
song dat gia tri cao nhat & nghiém thuc T:2,5-S (78,33 + 2,89%), thdp nhét & nghiém
thirc T:0,5-G (33,33 = 2,89%) (p < 0,031). Tuy nhién, khong c6 su sai khac gitra cac
nghiém thirc c6 manh cat 1,5,2 va 2,5 cm vé ty 1€ séng (p>0,081).

Két qua phan tich phuong sai 2 yéu t6 cho thay c6 sy sai khac vé ty 1¢ séng giira
cac nghiém thirc c¢6 kich thudc manh tach khac nhau ciing nhu loai gia thé khac nhau
(p <0,001), tuy nhién khong c6 sy sai khic c6 y nghia théng ké giita cac nghiém thic
dbi voi sy twong tac ciia ca 2 yéu té manh tach va loai gia thé (p > 0,550).

Trong sudt khoang thoi gian tir ngay thir chin cho dén khi két thic thi nghiém,
khong ghi nhan bat ky trudng hop san ho chét nao & tat ca cac phuong phap xur 1y.
Ty 1é song gitta cac nghiém thirc c6 kich thudc manh tach tir 1,5 cm tro 1én khong co
su sai khic c¢6 ¥ nghia théng ké khi dugc gan trén cac loai gia thé khac nhau (p >
0,550).

3.2.2.2. Thoi gian bam chdn

Béang 3.12. Thoi gian bam chian cia S. serenei (n = 3)

Kich thwéc manh
Thoi gian bam

Nghiém thirc tach Loai gia thé
chan (ngay)
(cm)

T:0,5-N N 15,00 + 1,004
T:0,5-G 0.5 G 14,33 + 0,584
T:0,5-X X 14,33 + 1,159
T:0,5-S S 13,67 + 1,159
T:1,0-N N 13,00 + 1,00°
T:1,0-G 1 G 12,33 + 0,58°
T:1,0-X X 12,33 + 0,58°
T:1,0-S S 12,00 + 1,00°
T:1,5-N N 8,33 + 0,582
T:1,5-G 15 G 9,00 + 1,00°
T:1,5-X X 9,00 + 1,00°
T:1,5-S S 8,33 + 0,582
T:2-N N 7,67 0,58
T:2-G 5 G 8,00 + 1,00
T:2-X X 8,33 +0,58%
T:2-S S 7,33 + 0,58
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Kich thwéc manh
Thoi gian bam

Nghiém thirc tach Loai gia thé A .
chan (ngay)
(cm)

T:2,5-N N 7,33 +£0,582

T:2,5-G 2.5 G 8,00 £ 1,002

T:2,5-X X 8,33 £ 0,582

T:2,5-S S 7,33 £0,58*

Phén tich phwong sai 2 yéu t6 (P—value)

Kich thudc manh tach 0,001

Loai gia thé NS

Kich thuéc manh tach x Loai gia thé NS

N: ong nhiea PCV, G: gach men, X: xi mang va S la dd san hé chét. Cdc gid tri
trinh bay trong bang la gia tri TB = SD. Cac chir cai di sau gia tri trén cung cot ma

khdc nhau hoan toan thi cdc gid tri dé khdc nhau c6 y nghia thong ké (p < 0,05).

Thoi gian bam chéan cuia lodi san hd mém S. serenei qua cac phuong phap xir Iy
khac nhau duoc thé hién & Bang 3.12. Két qua phan tich bang cho thiy thoi gian bam
chan bi anh hudng dang ké bai ca kich thude manh tach (p < 0,036). Thoi gian bam
chan giam dang ké & cac nghiém thirc ¢6 kich thudc manh tach 1a 0,5 cm T:0,5-N;
T:0,5-G; T:0,5-X va T:0,5-S (dao dong tir 13,67 £ 1,15 d&én 15,00 + 1,00 ngay), d&én
nhom kich thuéc manh tach 1em T:1,0-N; T:1,0-G; T:1,0-X va T:1,0-S (dao dong
tir 12,00 + 1,00 dén 13,00 + 1,00 ngay) so véi cac nghiém thic con lai (dao dong tir
7,33 + 0,58 dén 9,00 + 1,00 ngay) (p < 0,036).

Két qua phan tich Phuong sai 2 yéu t6 cho thiy, thoi gian bam chan bi anh
huong dang ké boi kich thude manh tach khac nhau (p < 0,001), nhung khong co su
sai khac giira cac loai gia thé khac nhau (> 0,62). Thoi gian bam chan nhanh nhat
dugc quan sat th'ély 3 nghiém thuc T:2-S; T:2,5-N va T:2,5-S (7,33 £+ 0,58 ngay),
trong khi thoi gian bam chan cham nhét dugc quan sat thay & cac phuong phap xu ly
T:0,5-N (15,00 £ 1,00 ngay), day 1a su khac biét dang ké giita ching (p <0,001). Tuy
nhién, khong c6 su khac biét dang ké nao duoc quan sat thiy giita cac nghiém thirc
c6 manh cat 1,5; 2 va 2,5 cm khi gén trén cac loai gia thé khac nhau (p > 0,460).

3.2.2.3. Sinh truong

Két qua nghién ctru vé ting trudng cua san hd dugc thé hién & Bang 3.13 cho
thay, loai gi4 thé va su két hop giira chiing véi kich thudc manh tach khong ghi nhan
su khac biét c6 y nghia thong ké gitra cac nghiém thirc trong diéu kién thi nghiém nay

dén toc do tang truong vé khdi luong va chiéu dai san ho (Phén tich phuong sai 2 yéu
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td, p > 0,180). Tuy nhién, kich thudc manh tach co sy sai khac dang ké vé tde do tang
truong gitta cac nghiém thirc thi nghiém (Phén tich phuong sai 2 yéu td, p < 0,001).

Bang 3.13. Toc @) ting truwéng dic trung vé chiéu dai (SGRwL) va khoi

lwrgng (SGRw) cua S. serenei (n = 3)

Kich thuwéc
. i R SGRw SGRL
Nghiém thirc manh tach Loai gia thé
(% ngay’) (% ngay™)
(cm)
T:0,5-N N 0,31 +0,01% 0,92 +0,10
T:0,5-G 0.5 G 0,33 0,02 1,01 £0,05%
T:0,5-X ’ X 0,30 + 0,022 0,89 + 0,06
T:0,5-S S 0,30+ 0,022 0,91 £0,13b
T:1,0-N N 0,31 +0,01® 1,01 +0,06"
T:1,0-G { G 0,31 +0,01% 0,96 £ 0,04
T:1,0-X X 0,35+0,01°¢ 1,03 £ 0,09
T:1,0-S S 0,32+0,01% 0,97 +0,07"
T:1,5-N N 0,36 +0,01¢¢ 1,07 £ 0,05
T:1,5-G 15 G 0,36 +0,02¢ 1,09 +0,01%
T:1,5-X ’ X 0,36£0,01< 1,09+ 0,03
T:1,5-S S 0,37 +0,02¢¢  1,10+0,01°
T:2-N N 0,42 +0,04% 1,18 +0,06%
T:2-G 5 G 0,42 +0,02% 1,18 £0,07%
T:2-X X 0,41 £0,03% 1,20+ 0,02
T:2-S S 0,40 +£0,02¢¢ 1,19 + 0,08
T:2,5-N N 0,40 £ 0,02¢¢ 1,19 £ 0,06
T:2,5-G 25 G 0,42 +0,02% 1,20 +0,07%
T:2,5-X X 0,41 £0,02% 1,19 +0,05%
T:2,5-S S 0,42 +0,03% 1,19+ 0,06
Phén tich phwong sai 2 yéu t6 (P—value)
Kich thudc manh tach 0,001 0,001
Loai gia thé NS NS
Kich thuéc manh tach x Loai gia thé NS NS

N: éng nhwa PCV, G: gach men, X: xi mang va S la dd san hé chét. Cdc gid tri
trinh bay trong bang la gid tri TB = SD. Cdc chir cdi di sau gia tri trén cung cot ma

khdc nhau hoan toan thi cdc gid tri do khac nhau c6 y nghia thong ké (p < 0,05).

Két qua cho thay, toc do ting truong dic trung vé khdi luong va chiéu dai cua

san ho dat gid tri thap nhat ¢ cac nghiém thuc ¢ kich thuéc méanh tach 14 0,5 cm tiép
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dén1a 1 cm va dat gia tri cao & nhom nghiém thuc co6 kich thudc manh tach 1a 2 va
2,5 cm (p < 0,020). Tuy nhién, két qua ciing cho thdy, khong c6 su sai khac c¢6 y nghia
théng ké gitra nhém nghiém thure ¢6 kich thudc manh tach 1a 1,5; 2 va 2,5 cm khi
duogc gan trén cac loai gia thé khac nhau (p > 0,080).

Gia tri SGRw dat gié tri cao nhat duoc quan sat thay & nghiém thirc T:2-N; T:2—
G; T:2,5-G va T:2,5-S (0,41% ngay') va thap nhat ¢ nghiém thtrc T:0,5-X va T:0,5—
S (0,30% ngay™) (p < 0,040).

Két qua nghién ctru cho thdy gia tri SGRL cao nhat ¢ 3 nghiém thirc T:2-S;
T:2,5-G va T:2,5-S (1,20% ngay™") va thip nhét & nghiém thtrc T:0,5-X (0,89% ngay”
1, v6i su khac biét co ¥ nghia gitra ching (p < 0,047).

3.2.2.4. Mat dj tao zooxanthellae

Két qua nghién ciru vé mat do zooxanthellae (zooxanthellae) ciia san hd dugc
thé hién & Béang 3.14 cho théy, Kich thudc manh tach, loai gia thé va su két hop gitra
chung khong ghi nhan sy khéac biét c6 ¥ nghia thong ké giita cac nghiém thirc trong
diéu kién thi nghiém nay dén mat d6 zooxanthellae san ho (Phan tich phuong sai 2
yéu t, p > 0,070).

Két qua phan tich, ciing cho thdy khong cé sy sai khac vé mat do tao cong giira
cac nghiém thire thi nghiém & thoi diém bat dau va thoi diém két thuc thi nghiém (p
>0,690) (Bang 3.15).

Thong tin & Bang 5 cho thay: Vao ngay 0 (bat dau thi nghiém), mat do
zooxanthellae dao dong tir 4,87 dén 5,09 x 10° té bao g’!, mat 46 nay giam manh vao
ngay 3 va dan phuc hoi sau ngay 6, dén ngay 9 mat do da phuc hoi, ting manh vao
ngay 60 (két thuc thi nghiém) mat d6 zooxanthellae dao dong tir 4,81 dén 5,05 x 10°
té bao g’!. Khong co su sai khac nhau vé mat do tao & thoi diém bat dau va két thic
thi nghiém (p > 0,620).

Biang 3.14. Su thay d6i mat d9 zooxanthellae ciia S. serenei thi nghiém (n = 3).

Nghi¢m Zooxanthellae (x 10° té bao g™)
thire Ngay 0 Ngay 3 Ngay 6 Ngay 9 Ngay 60
T:0,5-N 5,09+0,06 1,55+0,10 1,88+0,18 2,38+0,07 4,85+0,14
T:0,5-G 491+£0,17 2,08+0,02 1,71+£0,21 2,25+0,34 4,83+0,09
T:0,5-X 498 +0,12 1,92+0,26 1,710,300 2,15+0,30 4,99+0,10
T:0,5-S 489+0,11 1,75+0,08 1,69+0,10 2,17+0,28 4,79 +0,06
T:1,0-N 493+0,13 1,71+0,31 1,93+0,20 2,19+0,36 4,94+0,15
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Nghiém Zooxanthellae (x 10° té bao g ™)
thire Ngay 0 Ngay 3 Ngay 6 Ngay 9 Ngay 60

T:1,0-G 496+0,11 1,76+0,07 1,73+0,07 2,39+0,13 4,85+0,09
T:1,0-X 503+0,16 1,78+0,21 1,72+0,18 2,10£0,40 5,01 +0,13
T:1,0-S 489+0,04 1,70+0,27 1,83+0,30 2,09+0,31 4,92+0,18
T:1,5-N 500+£0,16 1,92+0,11 1,79+0,35 2,23+0,34 4,91+0,09
T:1,5-G 508+0,05 1,89+0,29 1,60+0,23 2,06+0,13 4,87+0,13
T:1,5-X 493+0,15 1,60+0,10 1,81+0,32 2,11+0,27 5,04+0,03
T:1,5-S 505+£0,04 190+0,10 1,70+0,04 2,17+0,26 4,92+0,11
T:2-N 5,04+£0,09 1,70+0,18 1,81+0,31 2,25+0,38 4,99+0,11
T:2-G 491+0,08 1,77+0,33 1,79+0,32 242+0,24 5,05+0,10
T:2-X 496+0,13 1,85+0,21 1,90+0,18 2,14+0,22 497+0,16
T:2-S 499+021 1,64+0,15 1,87+0,23 2,24+0,34 5,00+0,13
T:2,5-N 492+0,17 184+021 187+0,34 2,22+0,18 4,87+0,01
T:2,5-G 487+0,05 1,76+0,31 1,82+0,28 2,24+0,13 4,81 +0,04
T:2,5-X 500+0,11 1,69+0,15 1,77+0,38 2,14+0,29 4,93+0,10
T:2,5-S 489+0,02 185+0,15 1,87+0,28 2,15+0,28 4,88+0,15
Phin tich phwong sai 2 yéu t6 (P—value)

Kich thudc manh NS NS NS NS NS
Loai gia the NS NS NS NS NS
Kich thudc méanh x NS NS NS NS

Loai gia thé

N: ong nhya PCV, G: gach men, X: xi mdng va S la da san hé chét. Cac gid tri
trinh bay trong bang la gia tri TB + SD.

3.2.2.5. Ham luwong Chlorophyll-a

Két qua nghién ctru vé ham lugng Chlorophyll-a ciia san ho dugc thé hién &
Bang 3.15 cho thay, Kich thuéc manh tach, loai gia thé va su két hop gitra ching
khong ghi nhan su khac biét c6 y nghia thong ké giita cac nghiém thiic trong diéu
kién thi nghiém nay dén ham luong Chlorophyll-a san ho (Phan tich phuong sai 2
yéu t, p > 0,230).

Két qua phan tich, ciing cho thidy khong co su sai khic vé ham luong
Chlorophyll—a giita cic nghiém thirc thi nghiém ¢ thoi diém bat du va thoi diém két
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thiic thi nghiém (p > 0,053) (Bang 3.15). Thong tin & Bang 3.15 cho thay: Vao ngay
0 (bat dau thi nghiém), ham luong Chlorophyll-a dao dong tir 4,61 dén 4,81x10%(ug
g'), ham luong nay giam manh vio ngay 3 c6 dau hiéu phuc hdi vao ngay 6, dén
ngay 9 ham luong bat ddu ting manh, dén ngay 60 (két thic thi nghiém) ham lugng
Chlorophyll-a dao dong tir 4,63 dén 4,81 x 10%(ug g). Khong co su sai khac nhau
vé ham luong Chlorophyll—a ¢ thoi diém bét dau va két thuc thi nghiém (p > 0,450).

Bang 3.15. Sw bién dong ham lwgng Chlorophyll-a trong S. serenei (n = 3)

Chlorophyll-a ((ng g!) x 10%)

Nghiém thirc
Ngay 0 Ngay 3 Ngay 6 Ngay 9 Ngay 60

T:0,5-N 4,59+£0,06 195+0,12 2,12+0,12 3,03+£0,20 4,69+0,12
T:0,5-G 4,64+0,12 1,85+0,09 2,16+0,09 3,05+0,24 4,66+0,10
T:0,5-X 4,61£0,06 199+0,15 1,97+0,08 2,98+0,25 4,74+0,13
T:0,5-S 4,77+£0,05 1,86+0,06 2,09+0,05 3,20+0,17 4,61 +0,09
T:1,0-N 4,75+£0,09 198+0,10 2,07+0,14 298+0,13 4,70+ 0,04
T:1,0-G 476 +0,17 195+0,11 2,16+0,03 3,19+0,10 4,71 +0,15
T:1,0-X 481+0,05 1,84+0,06 2,16+0,05 3,09+0,13 4,70+0,08
T:1,0-S 4,67+0,13 190+0,10 1,97+0,06 3,02+0,17 4,71+0,14
T:1,5-N 4,62+0,09 1,88+0,11 2,06+0,16 3,09+0,15 4,65+0,12
T:1,5-G 4,65+0,02 1,89+0,13 2,04+0,12 299+0,15 4,70+0,11
T:1,5-X 4,75+€0,10 191+0,17 2,05+0,08 3,10+£0,23 4,70+ 0,07
T:1,5-S 4,67+0,06 196+0,12 2,07+0,08 3,01+£0,19 4,72+0,05
T:2-N 4,61£0,04 199+0,07 2,11+0,09 2,99+0,14 4,70 +0,10
T:2-G 4,72+0,04 193+0,13 2,03+0,05 2,93+0,17 4,78+0,05
T:2-X 4,67£0,09 192+0,09 2,03+0,12 2,99+0,23 4,81 +0,03
T:2-S 4,73+£0,06 197+0,08 2,02+0,07 2,95+0,15 4,74+0,13
T:2,5-N 4,69+0,13 199+0,18 2,12+0,16 3,14+0,05 4,79 +0,04
T:2,5-G 4,67+0,08 1,86+0,06 2,09+0,07 291+0,20 4,74+0,16
T:2,5-X 4,67+0,15 1,84+0,05 2,10+0,11 3,04+0,05 4,63+0,06
T:2,5-S 470+£0,11 196+0,13 2,17+0,05 3,03+0,23 4,75+0,09
Phan tich phuwong sai 2 yéu té (P—value)

Kich thude NS NS NS NS NS

manh
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Chlorophyll-a ((ng g) x 10%)

Nghiém thirc
Ngay 0 Ngay 3 Ngay 6 Ngay 9 Ngay 60
Loai gia thé NS NS NS NS NS
Kich thudc
manh X Loai NS NS NS NS NS
gia thé

N: éng nhwa PCV, G: gach men, X: xi mang va S la dd san hé chét. Cdc gid tri
trinh bay trong bang la gia tri TB + SD.

3.2.2.6. Ham lwong khéi lwong hivu co

Ty 1& khéi luong hitu co ctia loai san hé mém S. serenei trong cac phuong phap
xtr 1y thi nghiém duogc thé hién trong Bang 3.16. Phan tich phuong sai 2 yéu t6 cho
thdy khéi luong hitu co (OW) bi anh huong dang ké bai ca kich thude manh tach va
loai gia thé (p < 0,048) va sy két hop gitta chiing (p < 0,001). Khdi lwong hitu co cao
nhat duoc ghi nhan ¢ nghiém thie T:2,5-S (43,25 + 0,60% OW). Nguoc lai, khbi
lugng hiru co thép nhat duoc ghi nhan ¢ cac nghiém thac T:0,5-N; T:0,5-G; T:0,5—
X va T:0,5-S (dao dong tir 33% dén 34% OW), v6i sy khac biét co ¥ nghia thong
ké gitra cac phuong phép xt 1y nay (p < 0,001) (Bang 3.16).

Phan tich cho thdy, ty 18 khdi lugng hitu co bi anh hudng dang ké boi ca kich
thudc manh tach va loai gia thé (p < 0,049). Ty 1& khéi luong hitu co cao nhét duoc
quan sat thiy & nghiém thirc T:2,5-S, trong khi ty 1¢ thap nhét duoc ghi nhan ¢ nghiém
thire T:0,5-N. Ty 1& khi lugng hitu co ting dang ké cac nghiém thirc ¢6 kich thude
manh tach 2 va 2,5 cm (T:2-N; T:2-G; T:2-X; T:2-S; T:2,5-N; T:2,5-G; T:2,5-X
va T:2,5-S) so v&1 nhom nhom nghiém thire c6 kich thudc manh tach 1a 0,5 va lem
(T:0,5-N; T:0,5-G; T:0,5-X; T:0,5-S; T:1,0-N; T:1,0-G; T:1,0-X va T:1,0-S) (p <
0,001). Tuy nhién, khong tim thay su khac biét co y nghia thong ké vé ty 1& khi
lugng hitu co gitra cac nghiém thuc T:2-N; T:2-G; T:2-X; T:2-S; T:2,5-N; T:2,5—
G; T:2,5-X va T:2,5-S (p > 0,250). Tuong tu nhu vay, khong c6 su khéc bi¢t dang
ké nao dugc quan sat théy gitra T:0,5-N; T:0,5-G; T:0,5-X; T:0,5-S; T:1,0-N;
T:1,0-G; T:1,0-X va T:1,0-S (p > 0,74) (Bang 3.16). Két qua nghién ctru ciing cho
thay ty 18 khéi luong hiru co khong co su sai khac y nghia thong ké giita cac nghiém
thirc khac nhau trong ciing nhém kich thuédc khi dugc gan trén céc loai gia thé khac
nhau (p > 0,085).
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Bang 3.16. T¥ 1é khdi lwong hiru co ciia loai san hé mém S. serenei trong thi

nghiém (n =3)

Kich thuéc

" ] ) Loai gia Khoi lwong hiru co
Nghiém thure manh 2
thé (% OW)
(cm)
T:0.5-N N 33,03 £ 0,68%
T:0,5-G 0.5 G 33,30 £0,51°
T:0,5-X ’ X 33,75+ 0,76
T:0,5-S S 34,18 £ 0,83%
T:1,0-N N 35,89 £ 0,89
T:1,0-G 1 G 34,56 £ 0,90
T:1,0-X X 35,73 £ 0,71%
T:1,0-S S 36,05+ 0,17
T:1,5-N N 39,32 £0,39¢
T:1,5-G 1.5 G 39,06 £ 0,27¢
T:1,5-X X 39,23 £ 0,45°¢
T:1,5-S S 39,92 + 0,56°¢
T:2-N N 4391 £0,911
T:2-G > G 42,14 +1,21¢F
T:2-X X 41,97 £ 1,70
T:2-S S 42,80 + 0,66
T:2,5-N N 44,12 + 0,641
T:2,5-G 2.5 G 42,78 + 0,801
T:2,5-X X 43,25 + 0,60
T:2,5-S S 44,17 + 1,00
Phén tich phwong sai 2 yéu t6 (P—value)
Kich thudc manh 0,001
Loai gia thé 0,004
Kich thuéc manh tich x Loai gia thé NS

N: éng nhwa PCV, G: gach men, X: xi mang va S la dd san hé chét. Cdc gid tri
trinh bay trong bang la gia tri TB = SD. Cac chir cai di sau gia tri trén cung cot ma

khdc nhau hoan toan thi cdc gid tri dé khdc nhau c6 y nghia thong ké (p < 0,05).

Anh huéng cua kich thuée manh tach va loai gia thé dén hiéu qua sinh san vo
tinh ctia san ho ciing dd duoc nghién ciru trén mot sd loai san ho khac nhau. Kich
thudc manh tach co anh hudng y nghia dén ty 1¢ song clia cac manh cat san hd con
d3 duoc nghién ctru trén nhiéu loai san ho cing [112]. Trén mot s6 loai san hd mém

nhu S. glaucum [12], Sarcophyton sp. [10], S. glaucum [14] ciing cho két qua tuong
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tir. Pay 14 nghién ctru vé tac dong cua kich thudc manh tach va loai gia thé cung tac
dong qua lai giita chiing 1én san hd mém S. serenei, tap trung chu yéu vé viéc danh
gid vai trd cua no lén ty 1¢é song, thoi gian bam chan, téc do ting truéng, mat do

zooxanthellae, ham luong Chlorophyll—a va khdi lwong hiru co cua loai nay.

Két qua vé ty 1¢ song clia nghién ciru nay hoan toan tuwong tu véi két qua trong
nghién ctru vé ndng d6 va thoi gian xtr Iy manh cat bang dung dich Lugol (N6i dung
2.1), trong d6 ghi nhan rang ty 1& chét ciia cac manh san ho chi yéu dién ra trong giai
doan 3-9 ngay dau tién, sau d6 duy tri 6n dinh trong sudt qué trinh thi nghiém. Theo
Harriott va Fisk (1989) [168], viéc tach manh san ho dugc coi 1a thanh cong khi ty 1¢
song vuot qua 50%. Két qua nghién ciru hién tai cho thay ty 1¢ song cta cac phuong
phap xtr 1y thir nghiém dao dong tir 33,33% dén 78,33%, nam trong pham vi duoc
bao cdo trong cac nghién ciru trude ddy vé loai san hd mém Sarcophyton. Cu thé, ty
1¢ sdng cua S. glaucum trong hé théng nudi cay tudn hoan kin dwgc ghi nhan tir 65%
dén 88% [12] va tham chi co thé dat 100% [11, 166]. Nghién ctru ctia Chaitanawisuti
va Kritsanapuntu (2019) [10] ciling bao céo ty 1& séng cua Sarcophyton sp. sau 70
ngay thir nghi¢ém dao dong tir 26,6% dén 93,3%, phu thudc vao phuong phép ¢ dinh
vao gia thé. Ngoai ra, ty 18 séng Sarcophyton sp. sau 90 ngay thir nghiém dugc ghi
nhan tr 78,33% dén 96,67%, chiu tac dong boi kich thude manh san ho [69]. Su khac
biét vé ty 1¢ sdng giita cac nghién ciru c¢6 thé xuat phat tir nhidu yéu t6 nhu loai
Sarcophyton dugc nghién ciru, didu kién méi truong thi nghiém va phuong phép thuc
hién, tat ca déu co thé anh huong dén strc khoe ctia cdc manh san ho va tir d6 tac dong
dén kha ning séng sot ciia chiing. Trong nghién ctru nay, cic yéu to chinh anh hudng
dén ty 18 séng bao gom kich thudc manh tach va loai gia thé, trong khi & Noi dung
2.1, sy khéc biét chi yéu dén tir ndng do va thoi gian xtr Iy bang dung dich Lugol ¢6
ty 1& séng giao dong tir (53 — 72%). Do do, ty 18 sdng quan sat duoc trong nghién ciru
nay (33 — 78%) c6 su khac biét so v6i két qua tir Noi dung 2.1 didu nay co thé giai
thich 1a do su sai khac gifra cac nghiém thire thi nghiém c6 kich thudc manh tach khac

nhau di anh huong dén ty 1¢ séng khac nhau.

Két qua ctia nghién ctru nay cho thdy, thoi gian tu bam cia cac nghiém thirc dao
dong tir 7,33 (manh tach 2 va 2,5 cm) dén 15 ngay (manh tach 0,5 cm), sé di ¢6 su
dao dong 16n 1a do anh hudng cua kich thudec manh tach. Nghién ctru Noi dung 2.1
cling cho két qua twong tu (8,73 ngay & nhom duoc xtr Iy so voi 14,47 ngdy & nhom
dbi chirmg). Thoi gian phuc hdi vét thuong ctia S. serenei trong nghién ctru nay twong
ddng vai cac két qua trude day ddi véi cac loai khac trong gidng Sarcophyton. Cu
thé, thoi gian bam vao gia thé cua S. glaucum duoc ghi nhan trong khoang 5-18 ngay
[12]; dbi v&i Lobophytum pauciflorum, thoi gian bam trung binh dao dong tir 6,1 dén
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10,1 ngay [10] hodc khoang 14 ngay [164]; trong khi do, thoi gian bam trung binh
cua Sarcophyton sp. 1a 9,59 — 9,84 ngay [69]. Nhiéu nghién ctru di chi ra ring kha
ning tu bam vao gia thé c6 vai trd quan trong trong viéc gia ting ty 18 sdng ciia cac
manh san ho sau khi tach [163]. Két qua ctia nghién ciru ndy ciing cho thay kich thuéc
t6i wu cua manh san ho dé dat hiéu qua bam cao nhét trong diéu kién thi nghiém cé

kich thudc manh tach tir 1,5 cm trd 1én.

Céc nghién ciru khac di sir dung céc loai gia d& nhu nhya [11], gbm [12, 14] va
xi mang [10], san hd chét, gach nung va gach xi mang [137]. Va trong nghién ctru
nay cho thay, manh tach san ho tir 1,5 cm tré gin c¢b dinh trén gia thé khac nhau nhu
san ho chét, 6ng nhya, gach men va xi mang khong cé su sai khac nhau. Diéu nay
cho thay c6 thé sir dung gia thé gach men va xi mang 1a hoan toan thich hop va thay
thé duoc gia thé 1a da san ho chét hay nhwa PVC la nhiing loai vét liéu khong duoc
khuyén khich st dung.

Két qua nghién ctru vé sinh truong cho thay, c¢6 su tuong dong véi cac bao céo
trude day [13, 127, 167] , dic biét 1a nghién ctru duoc tién hanh trén loai san hd mém
S. serenei (0,29 — 0,45% ngay™) [178]. Ngoai ra, nghién ctru trén S. glaucum cho thiy
tbe do tang truong dac trung vé khbi luong (SGRw) dao dong tur 0,11 dén 0,39%
ngay™ [127], trong khi toc do ting trudng cua Sarcophyton sp. dugce ghi nhan trong
khoang 0,210 — 0,380% ngay™ [167]. Tuy nhién, két qua ctia nghién ctru nay c6 su
khac biét so voi mot s6 nghién ciru trude d6. Cac bao cao trude day vé S. glaucum
ghi nhan gia tri SGRw dao dong tir 0,035 — 0,040% ngay* [127], 0,027 — 0,028%
ngay™ [3], 0,025 — 1,828% ngay™ [14] va 0,055 — 0,380% ngay™ [165]. Két qua cua

nghién clru nay cling co6 su sai khac dang ke so vdi cac gia tri duge bao cao boi [109].

San hdo mém Sarcophyton 1a loai soéng cong sinh véi tao thudc ho
Symbiodiniaceae va thudng biéu hién phan tng cing thang dudi dang hién tuong tay
trang. Qua trinh nay xdy ra khi san ho truc xuat zooxanthellae ra khoi mo, lam thay
d6i mau sic cta san ho va c6 thé dan dén cac hau qua nghiém trong nhur mat mo hodc
to vong [169]. Su bién dong cua cac yéu t6 moi treong nhu nhiét do, do man, cuong
dd anh sang, su hién dién cua hoa chit hodc tic nhan gdy bénh c6 thé 1am suy giam
hiéu suat quang hop ciia zooxanthellae hodc gay ra hién tuong tach tao khoi mo san
ho6 [170]. Trong thi nghiém nay, tic dong cua kich thudc manh tach va loai gia thé
khac nhau c6 thé 1a hai yéu t6 gdy cing thang khién zooxanthellae giai phong khoi
san ho. Mat d6 zooxanthellae trong cac manh san hd mém S. serenei giam dang ké
sau khi tach manh (ngay thir 3). Tuy nhién, mat do nay bat dau tang tro lai vao ngay
thir 9. Piéu nay c6 thé 1a do tic dong cuia viéc phan manh gay ton thwong dén san ho

khi méi tach manh va qua trinh nay phuc hdi sau khi cac tdp doan lanh vét thuong va
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bam vao gia thé. Pén nay, cac nghién ctru vé anh hudng cia kich thudce manh tach va
loai gia thé d6i v&i zooxanthellae trong san hd van chua duoc thuc hién, mic du mot
s6 cong trinh da ghi nhan tac dong cla cac yéu t6 nay dén téc do sinh truong cua vi
tao [171, 172]. Cac tac dong ndy c6 thé mang tinh tiéu cuc, tich cyc hodc trung tinh
tuy thudc vao loai va diéu kién moi truong. Bén canh do, cac bién dong trong chi $6
sinh ly cua san ho dugc xem la nhiing chi b4o hiru hi¢u trong viéc danh gid mirc do
téy tréng [173]. Dac biét, su thay ddi vé mat d§ zooxanthellae va ham lugng di¢p luc
trong san hd mém duoc coi 1a nhitng chi sé quan trong phan anh phan tmg cta san ho

trude cac yéu td gay cang thang moi truong [174].

Trong thi nghiém nay, ham lugng chét hitu co cia loai san hd mém S. serenei
dao dong tir 33% dén 44%, tuong dong vai két qua cua Noi dung 2.1 (36,12% dén
44,35%). Két qua ctia nghién ctru nay hoan toan tuwong ty véi nghién ciru cua [12] ddi
voi S. glaucum, theo d6 ham lugng chét hiru co trong san ho co su bién dong phu
thudc vao kich thudc (10 —27%), nhiét d6 nudi cdy (44 — 50%) va cuong do anh sang
(46 — 55%). Tuy nhién, cac gia tri ndy twong ddi cao so véi nhitng nghién ciru khac
trén Sarcophyton spp. Theo nghién ctru cua Costa va cs. (2016) [11] trén S. glaucum,
su khac biét vé quang pho anh sang (4nh sang xanh va anh sang trang) ciing nhu
cuong do chiéu sang (50 va 120 pmol m2 s) anh huong dang ké dén ham luong chat
hitu co, v6i gia tri dao dong tir 19,79% dén 28,93%. Bén canh d6, sy khac biét vé hé
thdng nudi ciy ciing co tac dong rd rét, véi ham lwong chat hitu co duge ghi nhan
trong khoang 26% — 33% [14]. Nhiing khac biét ndy c6 thé xuat phat tir sy thay doi
trong kha nang tong hop va tich lity chat dinh dudng cua cac loai san hd khac nhau
dudi cac diéu kién moi truong, hé thdng nudi cay va quang chu ky khac nhau, din

dén sy bién dong veé ham lugng chat hiru co trong mo san ho.

Toém lai, viée st dung kich thudc manh tach khac nhau cé thé tang cuong su
phat trién, kha nang sdng sot va strc khoe ctia loai san hd mém S. serenei. Thi nghiém
vé kich thuéc manh tach va cac loai gia thé da xac dinh rang manh san ho c6 chiéu
dai > 1,5 cm bam trén gia thé gach men hodc xi ming cho két qua ty 1é song va ting
truong t6t nhat. Két qua ndy twong ty voi xu huéng duoc ghi nhan ¢ cac loai
Sarcophyton khac [10, 12, 69], dong thdi mo ra kha ning thay thé vat liéu tu nhién
(d4 san ho chét) béng vat liéu than thién va sin co, gop phﬁn giam tac dong dén hé
sinh thai ran san ho tu nhién. Bén canh d6, cac gia thé nhu gach men hoic xi ming
c6 thé tao ra dugc cac hinh dang riéng phi hop véi ciu tric nén day hoic gin gia thé
d& dang hon so v6i san ho d san ho. Mic du vay, cac gia thé nay nén ¢ nhitng nghién
ctru chuyén sau nham danh gid d6 bén ciing nhu muc do than thién véi méi truong.

Viéc xac dinh kich thudc manh tach téi wu khong chi gitip rit ngan thoi gian hoi phuc
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ma con nang cao hiéu qua nhan gidng (t6i wu héa vé mat s6 luong) va chat luong sinh
truong cua san hod trong giai doan nudi dudng. Piéu nay cung cap dir lidu dé ciy ghép
san ho cho myc dich bao ton va phat trién. Tuy nhién, can tién hanh thém nhiéu nghién
ctru mot s6 nghién ctru nhu vé tic dong cua anh sang dbi voi san ho trong diéu kién
nhan tao gop phan hoan thién quy trinh sinh san nhan tao cho loai san ho nay. Sir
dung kich thudc manh tach 1a 1,5 cm duoc gan trén gia thé 13 gach men cho cac thi

nghiém tiép theo.
3.2.3. Anh hwéng ciia thirc in va ché d9 cho dn
3.2.3.1. Ty I¢ song

Bang 3.17. Ty 1¢ séng cia S. serenei & cac nghiém thire thi nghiém (n = 3)

Nghiém Ty 1é song (%)
thire Ngay 3 Ngay 6 Ngay 9 Ngay 60
bC 83,33+5,77 76,67+2,89  7333+289  73,33+2,.89
LT-2 90,00 + 5,00 76,67 +5,77  75,00+5,00 75,00 + 5,00
LT-4 88,33 +2,89 7833+2,89  7833+289 76,67+ 2,89
LT-Ar-2 90,00 + 5,00 76,67 +5,77  75,00+5,00 73,33 +2,89
LT-Ar-4 86,67 +2,89 76,67+2,89  75,00+5,00 73,33 +2,89
Ar-2 90,00 + 5,00 76,67 +5,77  75,00+5,00 75,00+ 5,00
Ar-4 88,33 +2,89 78,33+2,89  76,67+2,89 75,00+ 5,00
Phén tich phwong sai 2 yéu t6 (P—value)
LTA NS NS NS NS
CbCA NS NS NS NS
LTA x NS NS NS NS
CbCA

LT=-2, LT-4: cho an luan trung 2 ngay, cho an luan trung 4 ngay, Ar-2, Ar—4:
cho an Artemia 2 ngay, cho an Artemia 4 ngay;, LT-Ar-2; LT-Ar—4: cho an ludn
trung—Artemia 2 ngay, cho an ludn trung—Artemia 4 ngay; LTA: Loai thuc an;
CDCA: Ché do cho an; Cdc gid tri trinh bay trong bang la gid tri TB + SD.

Ty 1 séng ctia loai san hd mém S. serenei & cac nghiém thire cho an va tan suit
cho an khac nhau dugc thé hién ¢ Bang 3.17. Két qua thi nghiém cho thay thirc dn va
tan suat cho an khong ghi nhan sy khac biét c6 y nghia thong ké giita cac nghiém
thirc trong diéu kién thi nghiém nay dén ty 1¢ séng cua cdc manh san ho mém S.

serenei (p > 0,082). Ty 18 sdng ctia san hd & cac nghiém thirc thi nghiém giam nhanh
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trong 9 ngay dau va on dinh hon trong thoi gian con lai cho dén khi két thuc thi
nghiém (73 — 77%).

3.2.3.2. Sinh truong

Két qua nghién ctru cho théy, o nghiém thac LT-2, SGRy, dat gia tri cao nhét
(0,46 + 0,02% ngay™') va co sai khac ¥ nghia thong ké véi nghiém thic ddi chimg va
céc nghiém thirc cho an lién quan dén Artemia (p < 0,035) nhung khong sai khac véi
cac nghiém thirc LT—4 (p > 0,124). Nguoc lai, cac nghiém thic cho an Artemia (Ar—
2, Art-4, LT-Ar-2, LT-Ar-4) gia tri SGRw khong c6 su khac bi¢t dang ké nao gitra
chung ciing nhu d6i véi nghiém thae ddi chimg (p > 0,182) (Bang 3.18).

Bing 3.18. Toc dd ting trudng dic trung vé khdi lwong (% ngay™) ciia cac
nghiém thirc thi nghiém (n = 3)

Nghiém thirc SGRw (% ngay™)
Déi ching 0,41 + 0,028
LT-2 0,46 + 0,02¢4
LT-4 0,43 + 0,02b¢
LT-Ar-2 0,42 + 0,022
LT-Ar—4 0,41 +0,012
Ar-2 0,40 + 0,032
Ar—4 0,41 + 0,022

Phén tich phwong sai 2 yéu t6 (P—value)

LTA NS
CbCA NS
LTA x CBCA NS

LT-2, LT-4: cho an luan trung 2 ngay, cho an luan trung 4 ngay, Ar-2, Ar—4:
cho an Artemia 2 ngay, cho an Artemia 4 ngay;, LT-Ar-2; LT-Ar—4.: cho an ludn
trung—Artemia 2 ngay, cho an luan trung—Artemia 4 ngay. LTA: Loai thirc an; CDCA:
Ché d¢ cho an. Cdc gid tri trinh bay trong bang la gid tri TB + SD. Cdc chir cdi di
sau gia tri trén cung cot ma khac nhau hoan toan thi cac gia tri do khac nhau co y
nghia thong ké (p < 0,05).

3.2.3.3. Mat dj zooxanthellae

Anh huéng cua thirc dn va tan suat cho an khac nhau 1én mat d6 zooxanthellae
dugc trinh bay trong Bang 3.19. Két qua phan tich cho thdy mat do zooxanthellae &

cac nghiém thic khong c6 sy sai khac co ¥ nghia thong ké trong sudt thoi gian thi
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nghiém (p > 0,059). Diéu nay cho thiy loai thirc dn va tan suat cho an khong ghi nhan
su khac biét c6 y nghia thong ké gitra cac nghiém thirc trong diéu kién thi nghiém nay
dén mat do zooxanthellae trén cac manh tach san ho. O giai doan dau, mat do tao
giam manh so véi thdi diém ban dau, phan anh phan Gng tam thoi ctia san ho sau qua
trinh tdch manh. Tuy nhién, tr sau ngay tht 6, mat d tdo co6 xu hudng tang trd lai,
thé hién kha nang phuc hdi cta san ho. Pén cudi thi nghiém, mat do tdo & tat ca cac
nghiém thurc déu dat gia tri trong duong hodac tiém can mirc ban dau, va su khac biét

giita cac nghiém thuc van khong c6 y nghia théng ké (p > 0,059).

Bang 3.19. Mat dd zooxanthellae (x 10° té bao g?) ciia loai san hé mém S.

serenei & cac nghiém thirc thi nghiém khac nhau theo thoi gian (n =3)

Mait dd zooxanthellae (x 10° té bao g™)

Nghiém thirc

Ngay 0 (BD) Ngay 3 Ngay 6 Ngay 9 Ngay 60
bC 4,20 + 0,27 1,72+ 0,24 2,14+0,10 2,54+£0,26 4,28+0,43
LT-2 4,41 £ 0,24 1,93+0,19 2,16+0,22 2,40+0,25 4,41+0,33
LT-4 4,28 + 0,39 1,57+0,19 2,03+0,23 2,29+0,30 4,46 +0,09
LT-Ar-2 4,28 + 0,24 1,91 £0,42 2,09+0,08 2,52+0,33 4,39+0,41
LT-Ar+4 4,32 +0,21 1,94 +0,21 1,98+0,14 2,54+0,34 4,38+0,18
Ar-2 4,28 +0,16 1,72+ 0,28 1,96 +0,09 2,31+0,03 4,20+ 0,06
Ar—+4 4,61 £ 0,06 1,88+ 0,30 2,16+0,19 242+0,13 441+£042
Phén tich phuong sai 2 yéu té (P—value)
LTA NS NS NS NS NS
CbCA NS NS NS NS NS
LTA x CBCA NS NS NS NS NS

LT-2, LT-4: cho an luan trung 2 ngay, cho an luan trung 4 ngay, Ar-2, Ar—4:

cho an Artemia 2 ngay, cho an Artemia 4 ngay;, LT-Ar-2; LT-Ar—4: cho an ludn
trung—Artemia 2 ngay, cho an luan trung—Artemia 4 ngay. LTA: Loai thirc an; CDCA:
Ché d¢ cho an; Cdc gid tri trinh bdy trong bang la gid tri TB + SD.

3.2.3.4. Ham lwgng Chlorophyll-a

Ham lugng Chlorophyll-a gitta cac nghiém thirc khong c6 sai khac c6 y nghia
thdng ké theo thoi gian thi nghiém duoc thé hién & Bang 3.20 (p > 0,111). Diéu nay
chira réng loai thirc an va tan suét cho dn khac nhau khong ghi nhan sy khac biét c6
¥ nghia thong ké giita cac nghiém thirc trong diéu kién thi nghiém nay 1én ham luong

Chlorophyll—a cta loai san hd mém S. serenei. Sy thay d6i ham lugng Chlorophyll—
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a & tit ca cac nghiém thirc déu giam manh tir ngay thir 0 dén ngay tha 3 thi nghiém,
sau d6 ting lai dan tir ngay 6 dén ngay 60. Két thuc thi nghiém, ham lugng
Chlorophyll-a & cac nghiém thirc gan nhu hdi phuc so véi mirc ban dau, nghiém thirc
Ar-2 dat murc cao nhit (4,18 + 0,13) va thap nhit ghi nhan & nghiém thire LT—4 (3,76
+0,22) (p > 0,834).

Bang 3.20. Ham lwgng Chlorophyll-a (x 102 pg g") ciia loai san hé mém S.

serenei & cac nghiém thirc khac nhau theo thoi gian (n = 3)

Ham lwgng Chlorophyll-a (x 102 pg g ™)

Nghiém thirc
Ngay 0 (BD) Ngay 3 Ngay 6 Ngay 9 Ngay 60

bC 4,00+0,40 1,94+0,17 2,18+0,13 3,19+0,23 4,16 +0,21
LT-2 3,80+0,17 2,09+0,02 2,16+0,22 3,14+0,31 4,10+0,32
LT-4 4,08+0,31 1,97+0,22 2,03+£0,23 2,86+0,03 3,76 £0,22
LT-Ar-2 3,73+0,16 1,99+0,19 2,09+0,08 3,11+0,17 3,97 +0,27
LT-Ar—4 3,99+£0,14 2,07+0,15 1,98+0,14 296+0,22 3,88+0,29
Ar-2 3,80+0,32 2,06 0,08 1,96+0,09 2,94+0,34 4,18+0,13
Ar4 391+0,26 1,92+0,08 2,16+0,19 2.88+0,21 4,05+0,45
Phéan tich phwong sai 2 yéu té (P—value)
LTA NS NS NS NS NS
CbCA NS NS NS NS NS
LTA x NS NS NS NS NS
CbCA

LT-2, LT-4: cho an luan trung 2 ngay, cho an luan trung 4 ngay, Ar-2, Ar—4:
cho an Artemia 2 ngay, cho an Artemia 4 ngay, LT-Ar-2; LT-Ar—4: cho an ludn
trung—Artemia 2 ngay, cho an luan trung—Artemia 4 ngay. LTA: Logi thirc an; CDCA:
Ché d¢ cho an; Cdc gid tri trinh bdy trong bang la gid tri TB + SD.

3.2.3.5. Ham lwong hitu co

Két qua phan tich & Bang 3.21 cho thdy, ty 1 khéi luong hiru co (OW) cua loai
san ho mém S. serenei bi anh huong dang ké boi thic an va tan suat cho an (p <
0,031). Trong do, ty 1€ khdi lugng hitu co cao nhét dugc ghi nhan ¢ nghiém thic LT-
2 (46,68 + 1,53% OW) va thip nhat duoc ghi nhan & nghiém thirc BC (42,11 + 1,78%
OW) (p <0,003). C6 sai khac c6 ¥ nghia thong ké giita nghiém thirc LT-2 v6i nghiém
thirc dbi chimg va Ar—4 (p < 0,003), tuy nhién khong c6 sy sai khac c¢6 ¥ nghia giira
cac nghiém thurc con lai (p > 0,057).
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Bang 3.21. T¥ 1¢ khdi lwong hiru co san hé mém S. serenei & cac nghiém thire
thi nghiém khac nhau (n = 3)

Nghiém thirc OW (%)
bC 42,11 +1,78%
LT-2 46,68 + 1,53
LT-4 44,74 + 1,45%
LT-Ar-2 44,16 + 1,43
LT-Ar-4 43,63 +1,37%
Ar-2 42,33 + 1,62
Ar-4 4223 +1,63%

Phén tich phwong sai 2 yéu t6 (P—value)

LTA NS
CbCA NS
LTA x CBbCA NS

LT-2, LT-4: cho an ludn trung 2 ngay, cho an luan trung 4 ngay, Ar-2, Ar—4:
cho an Artemia 2 ngay, cho an Artemia 4 ngay;, LT-Ar-2; LT-Ar—4: cho an ludn
trung—Artemia 2 ngay, cho an luan trung—Artemia 4 ngay. LTA: Logi thirc an; CDCA:
Ché do cho an. Cdc gid tri trinh bay trong bdng la gia tri TB + SD. Cdc chir cdi di
sau gid tri trén cung cot ma khdc nhau hoan toan thi cdc gid tri do khac nhau co y
nghia thong ké (p < 0,05).

Day 1a nghién ciru tién hanh danh gia anh hudng cia 2 loai thirc n (luan tring
va nauplli Artemia) va 6 ché d6 cho an (LT-2, LT-4, LT-Ar-2, LT-Ar-4, Ar-2, Ar—
4) dén sinh truong, ty 1€ séng, ham lugng Chlorophyll-a, mat d zooxanthellae va ty

trong hitu co cia cac manh tach san ho6 mém S. serenei trong diéu kién nudi nhan tao.

Két qua thi nghiém trén san hd mém S. serenei cho thay rang ché do cho an luén
tring v&i mat do 2 con/mL, va tan suat 2 ngay/lan c¢6 hiéu qua rd rét trong viée cai
thién tdc do sinh truong tuong ddi vé khéi lugng (SGRw 0,46% ngay™; p < 0,05).
Pong thoi, khong co su sai khac thong ké gitra viée cho an c6 lién quan dén nauplii
Artemia va khong cho an (p > 0,05). Pidu nay co thé giai thich do su phu hop cua
thirc an luan tring c6 lién quan dén kha nang bat moi ctia loai san hd mém S. serenei.
Puong kinh vong xtic tu trén polyp (tentacle crown), kiéu hinh cua xuc tu va loai té
bao gai doc (nematocyst) hién dién trong polyp dugc xac dinh 1a mét yéu td quan

trong anh hudng dén kich thudc con méi va hiéu qua bat moi cua san ho [179, 180].
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Chua c6 bao cao vé duong kinh xuc tu cia lodi san hd mém S. serenei, nhung
Verseveldt (1982) [28] ¢6 nhic dén chi s6 duong kinh autozooid ctia san hd mém
(apertures) Sarcophyton dao dong tir 500 — 800 um tuy loai. M6 ta chi tiét cho thay
cac autozooid ctia lodi san hd mém S. serenei ban co rut, cac xic tu quanh miéng
polyp c6 cau tao thang don gian véi cac 16ng mao nhd, ddu xuc tu khéng bung ra
hoan toan [17, 181]. Pac diém hinh thai nay c6 thé anh hudng dén kha ning bt giir
con méi, dac biét khi xét dén su khac biét vé kich thuée gitra cac loai thuc an str dung
trong thi nghiém. Trong thi nghiém nay, luan trung dong L Brachionus plicatilis c6
chiéu dai v6 trung binh khoang 239 um, trong khi nauplii A4rtemia (INVE, Thai Lan)
c6 chiéu dai trung binh khoang 430 um. Theo bao cdo ctia Subhan va cs. (2022) [166],
kich thuéc 16n cua nauplii Artemia c6 thé vuot qua kha ning bt mdi tdi vu cua cac
manh san ho thudc gidng Sarcophyton. Do d6, sy chénh léch kich thudc nay cé thé
1a nguyén nhan dan dén hi¢u qua bat moi khic nhau cia S. serenei khi duoc cho n
hai loai thirc n trén. Mdi loai san ho c6 ning luc bat mdi va tiéu hoa khac nhau [121,
182]. biéu nay co thé do su khac biét vé ciu trac co thé, co ché bt mdi, hodc nhu
cau dinh dudng dic trung cia timg loai. Trong nhiéu nghién ciru trudce day, viéc bd
sung thirc an cho san ho mém trong diéu kién nuoi nhan tao khong thuc sy mang lai
két qua tich cuc vé tdc do ting truong. Cunha (2006) [146] thuc hién thi nghiém trén
san ho Sinularia sp. véi mat d6 5 nauplii Artemia/mL, tan suat 2 lan/tuan trong 32
ngay, nhung khong ghi nhan su khac biét ddng ké vé toc do sinh truong chiéu cao va
thé tich giita nghiém thuc cho 4n va khong cho an. Tuong tu, Subhan va cs. (2022)
[166] ciling khong phat hién su khac biét vé tdc do sinh truong chiéu dai, chiéu rong
va dién tich cta san hd Sarcophyton sp. giita nghiém thirc c6 bo sung 5g nauplii
Artemia/tuan va nghiém thirc khong bd sung thirc n trong suét 12 tuan thi nghiém.
Tham chi, Costa va cs. (2016) [11] ghi nhan téc do ting truong SGR ciia san hod
Sarcophyton cf.glaucum cao hon & cac bé khong cho an luan tring hang ngiy (mat
d6 4 con/mL) so véi cac bé co cho dn. Cac két qua trén cho thiy rang san hd mém
Sinularia sp., Sarcophyton cf. glaucum, Sarcophyton sp. c6 thé phat trién hiéu qua
hon khi chi dya vao dinh dudng tu dudng tir zooxanthellae, dic biét trong diéu kién
anh sang phu hop. Mat d¢ thuc an va tan suét cho dn co thé gdy stress nhe, mét can

bang ning luong, tir 6 anh hudng dén toc do ting truong ching.

Thirc dn va tan suét cho an khac nhau khong ghi nhan su khéc biét c6 y nghia
thdng ké giita cac nghiém thirc trong diéu kién thi nghiém nay dén ty 18 song cua cac
manh tach san hd mém S. serenei sau 3, 6, 9 va 60 ngay clia nghién ctru nay hoan
toan twong duong v&i mot s nghién ctru truée day. Nghién ciru cua Sella va

Benayahu (2010) [12] cho rang viéc cho an thudng xuyén khong nhitng khong cai
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thién kha niang séng s6t ma con c6 thé gy anh hudng tiéu cuc dén qua trinh phuc hdi
ctia san ho. Theo bao céo nay, ty 1& sdng thap nhit (25%) dugc ghi nhan & cdc manh
tach S. glaucum khi cho dn véi mat d6 5.000 nauplii/30L & tan sudt 2 ngay/lan, trong
khi cac tan sudt cho an thua hon (7 ngay va 30 ngay/lan) lai cho ty 1 séng cao hon
dang ké (44%). Bao céo ciia Subhan va cs. (2022) [166] cho thay trong diéu kién anh
sang day du, viéc khong cung cip thirc an va cung cép thirc an déu ghi nhan ty 1 song
100% trén san ho Sarcophyton sp. sau khi taich manh. Piéu niy cho thdy san hd mém
Sarcophyton chil yéu dya vao co ché ty dudng dé tao ra cac hop chat hitu co can thiét
cho sy phat trién va duy tri hoat dong séng ciia san ho trong méi trudng anh sang phu

hop, ma c6 thé khong phu thude vao ngudn thirc in bén ngoai.

Hoegh-Guldberg va Smith (1989) [183], Anthony va Hoegh-Guldberg (2003)
[184] d ghi nhan rang san ho co thé thich nghi rd rét vé mat hinh thai khi diéu kién
mai truong thay ddi. Mot trong nhitng biéu hién cuia sy thich nghi nay 1a sy thay doi
noéng do sic to quang hop. Trong nghién ctru nay, dau tién c6 thé thay ham lugng
Chlorophyll-a déu giam nhanh tir ngay 0 (ngdy bat dau) dén ngay 3, va sau d6 co xu
huéng tang lai tir ngay thir 6 dén ngay thir 9 tré di va dat mirc gan nhu ban déu ¢ ngay
thir 60. Diéu nay c6 thé dugc suy doan 14 co ché gitp san hd mém chong lai cing
thang moi trudng trong thoi gian ngan (do tic dong phan manh, xir Iy bang dung dich
Lugol — sat khuan) va sy thich nghi dan véi diéu kién nudi méi, giup cho ham lugng
Chlorophyll-a ting trd lai va on dinh. Két qua nay twong dwong voi két qua tir
Schoepf va cs. (2015) [185], Xu va cs. (2023) [177], Lam va cs. (2025) [178]. Trong
nghién ctru cua Schoepf va cs. (2015) [185], ba loai san ho cing (Porites divaricata,
Porites astreoides and Orbicella faveolata) s& dugc danh gia su phuc hdi ngén han
va dai han sau khi cho tiép xuc nhiét do cao. Néng dd Chlorophyll-a cua san ho
Porites divaricata, Porites astreoides and Orbicella faveolata qua tiép xtuc nhiét do
cao déu thap hon 1an luot 30 — 42%, 75 — 76% va 52 — 58% ngay sau khi tay tring va
sau 1,5 thang, nhung d4 phuc hoi hoan toan sau 11 thang trén ran san ho. Tuong tu,
cac nghién ctru trén san ho mém S. serenei khi tiép xuc véi Lugol [178] va
Sarcophyton trocheliophorum khi tiép xuc véi Doxycycline hydrochloride (DOX)
[177] ham lugng Chlorophyll—a ciing ¢6 xu huéng ban dau giam sau ting. Diéu nay
phan anh phan mg cing thang ban dau giy ton thuong cic phan tir Chlorophyll—a
cua zooxanthellae ¢ san ho, va sau d6 1a su thich nghi dan véi diéu kién méi giap hoi
phuc lai ham lugng sic tb [177,178].

Két qua nghién ciru nay cho thiy, khong co su anh huong dang ké cua thirc dn
va tan suat cho an l1én su bién dong ham lwong Chlorophyll-a. Ham luong

Chlorophyll—a trong tt ca cic nghiém thirc cho an va khong cho an déu c6 xu huéng



98

giam dan va dan hoi phuc lai on dinh tur ngay thtr 9 thi nghiém. Viéc cho an khong
1am anh hudng t6i ham lugng Chlorophyll-a ctia zooxanthellae c6 thé phan anh rang
qué trinh diéu chinh sic t6 quang hop ctia zooxanthellae khong phu thudc nhidu vio
ngudn dinh dudng di dudng, ma chu yéu bi chi phdi boi cac diéu kién bat 1gi tir moi
truong va kha ning thich nghi phuc hdi dic trung cua timg loai san ho. Trong thi
nghiém nay, véi diéu kién 4nh sang tu nhién, zooxanthellae da co thé thyuc hién quang
hop hiéu qua dé san xuat nang luong va duy tri ham lwong Chlorophyll—a. Do do,
viéc bo sung nguén dinh dudng di dudng thong qua cho an trén san hd mém S. serenei
khong tao ra su khac biét rd rét vé ham luong sic to quang hop. Tuy nhién, nghién
ctru ctia Connolly va cs. (2012) [122] cho thay ngudn thic an di dudng khong chi
dong vai tro cung cip ning lugng thay thé trong cac sy kién tay traing ma con gop
phan thiic day qua trinh phuc hoi kha ning quang hop cta san ho sau d6. O loai san
hé canh Acropora intermedia, viéc dugc cung cép thirc an (luan trung) véi mat do tu
nhién hang ngay gitip ham luong Chlorophyll—a nhanh chéng phuc héi vé& muc trude
khi bi tay trdng chi sau vai ngay. Nguoc lai, cac mau san ho khong duoc cho an duy
tri ham luong Chlorophyll-z & muc thap hon khoang mot phan ba so véi gid tri ban
dau. Su khac biét nay c6 thé xuat phat tir co ché thich nghi riéng cia timg loai, cling
nhu su khac nhau trong phan tng sinh 1y cta san ho dudi tic dong cia cac diéu kién
bat loi khéc nhau.

Két qua nghién ctru ciing cho thay loai thirc an va ché d cho an khong ghi nhan
su khéc biét c6 y nghia thong ké gitta cac nghiém thirc trong diéu kién thi nghiém nay
dén su phuc hoi mat do zooxanthellae & san ho mém S. serenei. Ban dau, mat do tao
giam manh vao ngay thtr 3, sau d6 tang dan tro lai tir ngdy thir 9 va dat mic tuong
duong v6i ban ddu vao ngay thir 60. Nhitng thay d6i vé mat do zooxanthellae ctia san
h6é mém 14 nhiing chi s quan trong vé phan tng ciia hé thong cong sinh san ho véi
bién dong moi truong [184]. Khi bi cang thang (do nhiét d6, d6 man, hoa chat,...), hé
théng cong sinh s& chu dong dao thai zooxanthellae va gy ra hién tuong su suy giam
mat d6 zooxanthellae [186]. Piéu nay twong tu nhu nghién ctru trén san ho mém S.
serenei va Sarcophyton trocheliophorum khi tiép xac véi Lugol [178] va Doxycycline
hydrochloride (DOX) [177] mat d0 zooxanthellae cling c6 xu hudng gidm manh.
Trong diéu kién binh thudng, san ho c6 kha ning diéu chinh mat do zooxanthellae
thong qua co ché ddo thai va tai hap thu, gitip duy tri cin bang zooxanthellae [187].
Tuy nhién, chua c6 nghién ctru siu hon vé vai tro ciia di dudng trong qué trinh tai
thiét 1ap mat d6 zooxanthellae trén san hd mém S. serenei. Bao céo ciia Lam va cs.
(2025) [178] trén san ho mém S. serenei khi tiép xtic v6i Lugol cho thdy cic manh

tach da hoi phuc mat do zooxanthellae vé mirc 6n dinh nhu ban dau ma khong can
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cho an trong khoang 20 ngay. Diéu nay cho thdy viéc cho an trong diéu kién moi

truong kiém soat on dinh duong nhu it anh huong toi qua trinh tai thiét 1ap nay.

Ty 1& khéi lwong hiru co cta loai san hdé mém S. serenei bi anh huong dang ké
boi thire dn va tan suat cho an. Trong nghién ciru nay, cac manh san ho mém S. serenei
khi cho an LT-2 c6 ty trong hitu co cao nhat va sai khac cé y nghia véi cac nghiém
thire thirc an stir dung loai thirc dn va tan sudt cho an khac (p < 0,05). Piéu nay cho
théy ché d6 cho an luan trung voi tan suit 2 ngay mot lan da cai thién rd rét kha nang
chuyén hoa chat dinh dudng cta loai san hé mém S. serenei. Nguogc lai viée cho an
Artemia tan suit 4 ngay mot 1an khong cho thay hiéu qua tich cuc trong viée thay doi
ty 18 khéi luong hitu co ctia san ho mém va khong sai khac véi nghiém thire khong
cho an. Ttr d6 co thé th'ély viéc lua chon loai thirc dn va tan suit cho an néu khong phu
hop, san ho c6 thé s& khong bat moi dan dén hiéu qua tich lity hop chét hiru co trong
mo thap. Nghién ctru cua Sella va Benayahu (2010) [12] ciing chi ra tin suét cho an
khong phu hgp cling gdy anh hudng twong tu. San ho S. glaucum dugce cho an nauplii
Artemia thuong xuyén lai c6 ty 1& phan trim khéi lugng hitu co thap nhét (55%) con
nhiing manh san ho dugc cho an 7 hodc 30 ngay mat lan c6 ty 1€ phén tram cao hon
(66 va 63%).

Két qua nghién ctru cho thdy, thi nghiém vé ché d6 cho an cho thiy S. serenei
c6 kha nang phat trién tot nhat khi duoc cung cap ludn tring (Brachionus plicatilis)
v6i tan sudt 2 ngay/lan. Mic du san hd mém chua yéu dua vao dinh dudng tu dudng
tir zooxanthellae, tuy nhién viéc bd sung ngudn thirc dn di dudng phu hop gitp cai
thién tdc do tang truong va kha nang tich 1y vat chét hitu co [166]. Nguoc lai, thirc
an c6 kich thudc 16n nhu nauplii Artemia khong phu hop véi dic diém xtc tu va co
ché bat moi ctia san ho mém S. serenei. Két qua ndy cung cap bang chimg quan trong
vé mdi quan hé giira hinh thai xtic tu va co ché hip thu ning luong, 1 budc tién trong
viéc xay dung ché do dinh dudng t8i wu cho nudi san hd mém trong diéu kién nhan
tao. Ché d6 cho an luan tring 2 ngay/lan dugc sir dung cho thi nghiém tiép theo trong
qué trinh danh gia anh huéng clia cudng do 4nh sang 1én san ho mém S. serenei.
3.2.4. Anh huwéng ciia cwong dd anh sang
3.2.4.1. Ty I¢ song

Ty 1& sdng ciia cac manh san hd ¢ cac nghiém thirc cudong d6 anh sang dugc
thé hién & Bang 3.22. Ty 1¢ sbng gitra cac nghiém thirc thi nghiém c6 su sai khac co
Y nghia thong ké ¢ thoi diém 6 (giita nghiém thirc 30 va 90 pmol m?2 ™!, p < 0,310)
va 60 (giita nghiém thirc 30 va 90 pmol m™? s*! va gitra nghiém thirc 30 va 120 umol
m?2s"' p <0,049) ngay thi nghiém. Khong cé sy sai khac c6 ¥ nghia ¢ thoi diém 3 (p
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>0,060) va 9 (p > 0,073) ngay thi nghiém. Sau 60 ngay thi nghiém, ty 1¢ song dat gia
tri 16n nhét & nghiém thirc c6 cuong do chiéu sang 1a 90 pmol m2 s (83 + 2%), thap
nhat ¢ nghiém thirc c6 cudng d6 chiéu sang 30 pmol m2 s (73 + 2%) (p < 0,007).
Khéng co sy sai khac co y nghia thong ké giita cac nghiém thic ¢6 cuong do anh
sang 30; 60; 150 umol m™ s cling nhu gitra cac nghi¢m thue 90; 120; 150 pmol m™
s (p >0,124). Didu nay cho thiy, ty 18 song cua loai san hd mém S. serenei dugc cai

thién dang ké khi sir dung cuong d6 chiéu sang tir 90 dén 120 umol m2s.

Bang 3.22. TV 1¢ song ciia S. serenei & cac nghiém thire (n = 3)

Cuong dd Ty 18 song (%)
anh sang
(umol m s) Ngay 3 Ngay 6 Ngay 9 Ngay 60

30 86,67 +2,89 80,00+ 500" 7833+289 73,332 89%¢
60 90,00 £ 0,00 86,67 +£2,89* 7833+289 76,67 + 2,89
90 90,00 + 0,00 88,332,899 8500+500 83,33 +2,89f
120 88,33+2,89 83,33+2,89> 8333+289 81,67=+2,89%f
150 85,00 £ 5,00 81,67+5,77* 81,67 +5,77 78,33 +5,77°%

Cadc gia tri trinh bay trong bang la gia tri TB = SD. Cdc chir cdi di sau gia tri
trén ciing cét ma khdc nhau hoan toan thi cac gia tri d6 khdc nhau c6 y nghia thong
ké (p < 0,05).

3.2.4.2. Thoi gian bam chan

Bang 3.23. Thoi gian bam chin cia cac manh tach (n = 3)

Cuwdng do anh sang Thoi gian bam chén
(pmol m™ s) (ngay)
30 7,7£0,31°
60 7,3 +0,13°
90 6,5 £ 0,06
120 6,5+0,16
150 7,3 +0,15°

Cadc gia tri trinh bay trong bang la gia tri TB + SD. Cdc chir cdi di sau gia tri
trén cing cét ma khdc nhau hoan toan thi cdc gid tri dé khdc nhau c6 ¥ nghia thong
ké (p < 0,05).
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Cuong d6 anh sang c6 tac dong dang ké dén thoi gian bam chan cta cac manh
san ho mém S. serenei (Bang 3.23) (p < 0,024). Nghiém thirc c6 cuong d6 anh sang
30 umol m2 s ¢6 thoi gian bam chan cham nhat (7,71 + 0,18 ngay) (p < 0,024), trong
khi d6 thoi gian bam chan ngan nhat & nghiém thic 90 va 120 umol m?2 s (p <
0,001). Khong c6 su sai khac co y nghia giira nghiém thirc c¢6 cuong do chiéu sang 1a
60 va 150 pumol m™? s (p =0,894), tuy nhién 2 nghi¢m thirc nay lai c6 sy sai khac co
¥ nghia so véi cac nghiém thirc con lai (p < 0,024). Qua day cho thiy, cuong do anh
sang 90 va 120 pmol m s™ gitip rut ngan thoi gian bam chan cua loai san hd mém S.

serenei.
3.2.4.3. Sinh truong

Téc d6 tang trudng dic trung theo khéi lugng va chiéu dai cua lodi san hd mém
S. serenei c6 sy khac biét giita cac mirc cudng do anh sang (p < 0,009). Toc do tang
truong dic trung vé khéi luong va chiéu dai ¢ nghiém thirc 90 va 120 pmol m= s~
cao hon c6 y nghia théng ké so véi cac nghiém thirc con lai (nhém 30, 60 va 150
pmol m2 s) (p < 0,009), ddng thoi, khong co su sai khac vé toc do ting truong dic
trung vé khoi lugng gitta cac nghiém thirc ¢6 cuong do anh sang 1a 30; 60 va 150
pumol m2 s (p > 0,302). Tuy nhién, tbc d6 ting truong dic trung vé chiéu dai dat gia
tri cao nhit & nghiém thirc 90 va 120 umol m2s™, thép nhét & nghiém thirc 30 pmol
m?s? (p<0,001), khong co su sai khac vé téc do ting trudng dic trung bé mat gitta
cac nghiém thuc con lai (p > 0,055) (Bang 3.24). Qua d6 cho thy, cudng do anh sang

& mirc 90 va 120 pmol m? s thich hop cho sinh trudong cia loai san hé mém S.

serenei.
Bang 3.24. Toc dd ting truwéng dic trung (n = 3)
Cuwong do anh sang SGRw SGRL
(umol ms™) (% ngay™) (% ngay™)

30 0,407 £ 0,012 1,197 £ 0,015%
60 0,413 £ 0,006* 1,210 £ 0,010
920 0,450 = 0,010° 1,227 + 0,006
120 0,447 £ 0,015° 1,227 +£0,015¢
150 0,417 +£0,0122 1,207 £+ 0,006

Cadc gia tri trinh bay trong bang la gia tri TB = SD. Cdc chir cdi di sau gia tri
trén ciing cét ma khdc nhau hoan toan thi cac gia tri dé khdc nhau c6 y nghia thong
ké (p < 0,05).
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3.2.4.4. Mat do zooxanthellae

Biang 3.25. Mt dd zooxanthellae ciia loai san ho mém S. serenei (n = 3)

Cuong Mait d¢ zooxanthellae (x 10° té bao g')
do
anh sang
(umol Ngay 2 Ngay4 Ngayé6 Ngay8 Ngay 10 Ngay 12 Ngay 60
mZs™)
30 193+ 23+ 3,30 3,65+ 4,13 + 4,48 + 4,84 +
0,07 0,26 0,32 0,17 0,092 0,054 0,09
60 1,96+ 227+ 3,19+ 3,75+ 4,17 + 4,51 + 5,10+
0,09 0,27 0,27 0,19 0,07° 0,09% 0,14
%0 1,92+ 243+ 353+ 3,72 + 4,28 + 4,70 £ 4,97 +
0,09 0,17 0,33 0,08 0,07¢ 0,06¢¢ 1,00
120 1,92+ 249+ 340+ 3,49 + 4,26 + 4,68 + 4,89 +
0,08 0,39 0,27 0,04 0,07¢ 0,04¢d 0,07
150 1,97+ 223+ 3,06+ 3,50 + 4,21 + 4,48 £ 4,90 +
0,12 0,28 0,20 0,24 0,05% 0,072 0,12

Madt do trung binh cua zooxanthellae bat dau thi nghiém la 4,77 + 0,09 x 10° e
bao g!. Cdc gid tri trinh bay trong bang la gia tri TB + SD. Cdc chir cdi di sau gid
tri trén cung cot ma khdac nhau hoan toan thi cdc gia tri do khac nhau co y nghia
thong ké (p < 0,05).

Két qua phan tich mat do zooxanthellae trong cdc manh san hd & cac nghiém
thirc dugc trinh bay & Bang 3.25. Qua d6 cho thdy, mat do zooxanthellae trong mo
san ho di c6 su thay d6i déng ké theo thoi gian va cudng d6 anh sang. Sau giai doan
giam manh vao ngdy 2 di bit ddu ting nhe vao ngdy thir 4, mat do tao ting dan dén
ngdy 60 & tat ca cac murc cuong do anh sang. Mat do tao cong sinh & nghiém thirc 90
— 120 pmol m s ¢6 thoi gian phuc hdi ngan hon so véi cac nghiém thirc con lai,
dén ngay 10 thi mat d6 tao da dat twong duong so v6i ban dau (Bang 3.25). Sau 10
ngay thi nghiém bat dau xut hién sy sai khac vé mat do zooxanthellae & céac nghiém
thirc (gifta 2 cap nghiém thirc 1a nghiém thic 30 va 90 pmol m2.s™! va nghiém thirc
30 va 120 umol m2.s7!, p < 0,001), mat do zooxanthellae dat gia tri cao & nghiém
thirc 90 — 120 umol m™? s trong khi cudong d¢ anh sang ¢ nghiém thirc 30 pmol m™
s cho gia tri thap nhat (p < 0,001), tuy nhién khong c6 su sai khac so vi cac nghiém
thirc con lai (p > 0,054). Dén ngay thir 12 thi mat do tio co cai thién dang ké giira
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nghiém thirc 90 — 120 pmol m s so v6i nghiém thirc c6 cudng d6 anh sang thap (30
pumol m2 s) va cao (150 pmol m2 s (p < 0,001), dong thoi khong cé sy sai khac
gitta cac nghiém thtrc con lai (p > 0,195). Tuy nhién, sau 60 ngay thi nghiém thi mat
do tao dugc phuc hdi va phat trién tot & tat ca cac nghiém thirc, khong c6 su sai khac

c6 y nghia nao gitra cac nghi¢m thurc thi nghiém (p > 0,096).
3.2.4.5. Ham luwong Chlorophyll-a

Bang 3.26. Ham lwgng Chlorophyll-a ciia loai san hé mém S. serenei (n = 3)

Cuong Ham lwgng Chlorophyll-a (x10% pg g™')
do anh
sang
(umol Ngay2 Ngay4 Ngay6 Ngay8 Ngay 10 Ngay 12 Ngay 60
mZs™)

1,79+ 2,11+ 2,64 + 3,14+ 3,26 £ 3,52+
30 4,49 £0,11
0,29 0,18 0,15%® 0,33 0,17 0,112

1,80+ 2,18+ 2,88 + 3,49 £ 397+ 3,68 £
60 4,62 + 0,15
0,04 0,33 0,25b 0,12¢ 0,14% 0,15%

1,60+ 220+ 3,29 3,84 £ 4,23 = 4,66 £
920 4,72 + 0,07
0,20 0,14 0,15% 0,08¢f 0,08¢f 0,07¢

1,67+ 2,06+ 332+ 387+ 447+ 4,60+
120 4,73 +0,18
0,03 0,14  0,11% 0,07 0,16 0,18

1,65+ 2,03+ 3,16 + 3,70 £ 3,86 £ 4,02 +
150 4,53 +0,18
0,22 0,22 0,20¢ 0,07% 0,10¢ 0,18°

Ham lwong Chlorophyll—a trung binh thoi diém bat dau thi nghiém la 439 + 15
(ug g!). Cac gid tri trinh bay trong bang la gid tri TB = SD. Cdc chir cdi di sau gid
tri trén cung cot ma khdac nhau hoan toan thi cdc gia tri do khdac nhau co y nghia
thong ké (p < 0,05).

Bién dong ham lugng Chlorophyll-a & san hé mém S. serenei theo thoi gian
dugc thé hién ¢ Bang 3.26. Két qua nghién ctru cho thay, ham lugng Chlorophyll—a
bét ddu c6 su sai khac cd y nghia tir ngdy thir 6, kéo dai cho dén ngay thr 12 (giita 2
nghiém thirc 30 va 60 pmol m2 s! so véi nghiém thirc 90 va 120 pmol m? s! & thoi
diém 6 va 8 ngay; giira 3 nghiém thirc 30, 60 va 150 pmol m? s so vi nghiém thirc
90 va 120 pmol m? s ¢ thoi diém 10 va 12 ngay; p < 0,029). Chi s6 Chlorophyll-a
dat gia tri cao nhat & nghiém thirc c6 cudng d6 anh sang 1a 90 va 120 pmol m?2 s,

thip nhat & nghiém thtrc c6 cudong do anh sang thip (30 pmol m2 s) (p < 0,036).
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Dén ngay 10 ham luong Chlorophyll-a di bat ¢au phuc hdi & nghiém thirc ¢6 cuong
d6 anh sang 12 90 — 120 pmol m2 s™'. Két qua nghién ciru ciing cho thiy, sau 60 ngay
thi nghiém ham luong Chlorophyll-a d3 hoan toan phuc hoi so v6i ban dau o tat ca
cac nghiém thirc thi nghiém, dong thoi, khong c6 sy sai khac c6 ¥ nghia thong ké
gitra chung (p > 0,096).

3.2.4.6. Ham lwgng hitu co

Bang 3.27. Ham lwong hiru co ciia loai san hé mém S. serenei (n = 3)

Cuong do anh sang Ty 1é khoi hrong hiru co
(umol m s™) (%)
30 43,45 +1,30%
60 45,67 £ 1,25%
90 4723 + 1,36
120 47,31 + 0,98
150 45,39 £ 1,34%

Cadc gia tri trinh bay trong bang la gia tri TB = SD. Cdc chir cdi di sau gia tri
trén ciing cét ma khdc nhau hoan toan thi cac gia tri d6 khdc nhau c6 y nghia thong
ké (p < 0,05).

Cuong d6 anh sang c6 anh huong dang ké dén ham lugng hitu co ctia cdc manh
san ho mém S. serenei & cac nghiém thirc thi nghiém (p < 0,036) (Bang 3.27). Ham
lugng hitu co dat gia tri cao & nghi¢ém thirc c6 cuong d§ anh sang 90 — 120 umol m™
s, thip & nghiém thirc c6 cudng do anh sang thap 30 pmol m2 s (p < 0,001), dong
thoi, khong c6 sy sai khac c6 y nghia gitra cac nghiém thirc con lai (p > 0,136).

Pay 1a nghién ctru danh gia anh hudng ciia cudng do anh sang dén sinh truong,
ty 18 séng, ham lugng Chlorophyll—a, mat d6 zooxanthellae va ty trong hiru co cua

cac manh tach san h6 mém S. serenei trong di€u kién nudi nhan tao.

Su thanh cong cua viéc nudi tréng va phuc hoi san hé phu thudc chat ché vao
kha ning séng sot va bam chan cua cac manh san ho sau khi bi phan manh [163]. San
h6é mém c6 kha ning sinh san v6 tinh manh mé théng qua qua trinh tich méanh va dé
cac manh nay phat trién thanh cé thé doc 1ap, kha nang bam dinh vao gia thé dong vai
trd yéu td sinh hoc then chét quyét dinh thanh cong [10, 162]. Co ché bam cta san
hé mém 13 mot qua trinh sinh hoc—mé hoc phirc tap, dugc diéu khién boi cac té bao
biéu bi dic biét goi 1a desmocytes va chat nhay hiru co (mucopolysaccharide gom

glycoprotein va polysaccharide) tao “Iop keo sinh hoc” giup san ho két dinh vao
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nén/gia thé [162]. Pay 1 co ché quan trong gitip san hé mém sinh san vo tinh va phuc
hdi sau ton thuong. Qua trinh nay dién ra qua ba giai doan: bam tam thdi, hinh thanh
desmocyte va bam cb dinh bén virng, tao nén cac mbi ndi chic chan giira mé san hd
va gia thé. Sy hinh thanh va cing c6 cua cac lién két nay dong vai trd quan trong
trong qua trinh sinh san vo tinh va phuc hdi tu nhién cta san hé mém. Két qua nghién
ctru d cho thdy thoi gian bam chan cta cic manh san hd mém S. serenei ¢ sy thay
d6i 13 rét gitta cac mirc cudng do anh sang. Cac manh san ho & nghiém thirc c6 cudong
ddo 90 — 120 pmol m™ s bam nhanh hon so véi cac nghiém thirc c6 cuong do anh
sang thap hodc cao hon, diéu niy cho thdy ddy la ngudng cudng d6 anh sang phu hop
nhét trong cac nghiém thirc thi nghiém giup t6i vu hoa qua trinh hinh thanh té bao
desmocyte va 16p keo dinh, trong khi anh sang qué yéu hodc qua manh déu c6 thé
lam cham tién trinh nay do anh hudéng dén quang hop va ning luong trao doi chat.
Két qua nay tuong tu v6i ghi nhan ciia Chaitanawisuti va Kritsanapuntu (2019) [10]
khi nghién ctru trén loai Sarcophyton sp., voi thoi gian bam chan dao dong 6,1 — 10,1
ngdy. So sanh véi cac cong bd khéc, thoi gian bam chan trong nghién ctru nay tuong
d6i ngan hon, chang han nhu ¢ S. glaucum duogc bao cao trong khoang 5 — 18 ngay
[12], S. pauciflorum trung binh 14 ngay [164] va Sarcophyton sp. c¢6 thoi gian trung
binh 9,59 — 9,84 ngay [69]. O nghién ctru trudc day trén loai san hd mém S. serenei,
khi 4p dung cac nong do va thoi gian xir Lugol khac nhau dé khir tring vét thuong
cho cdc manh tach san ho, thoi gian bam chan da ghi nhan dugc dao dong tu 8,73 —
14,47 ngay [178]. Khi danh gia kich thuéc manh tach va loai gia thé thi thoi gian bam
chan d6i v6i cac manh tach san hd mém S. serenei dao dong tir 7,33 — 15,00 ngay. Su
khac biét vé thoi gian bam chan giira cac san ho co thé xuat phat tir dac diém loai,
diéu kién thi nghiém (cuong d¢ 4nh sang, thoi gian chiéu sang, ...), cuong do anh
sang dugc xem 1a yéu t quan trong anh hudng dén hoat dong trao d6i chit va tong
hop protein cu triic trong md san ho [184, 188, 189]. Cuong do anh sang phu hop
duogc cho 14 thuc ddy sy phat trién va kha ning bam dinh cta san hé. Hién tuong bam
chan bt dau dugc quan sat tir ngay thir 3 va thuong hoan tat vao khoang ngay thir 6
— 7, phan anh qua trinh bam dinh on dinh ctia san ho 1én gia thé trong diéu kién thi
nghiém. Két qua ndy ciing twong déng voi ghi nhan cua Chaitanawisuti va
Kritsanapuntu (2019) [10] va Dang Tran Tu Tram va cs. (2023) [69], khi cac loai
Sarcophyton sp. trong cac nghién ctru d6 bat ddu bam vao gia thé tir ngay thir 3 — 5
cta thi nghiém. San hé mém Dendronephthya hemprichi mat khoang 4 ngay dé lanh
vét thuong va 10 ngay dé bam dinh hoan toan vao gia thé thong qua sy phat trién cua
ré bam (RLP) va té bao desmocyte [162].



106

Trong nghién ctru ndy, ty 18 séng cua cac manh san hd mém S. serenei sau 60
ngdy thi nghiém dat két qua tuong ddi tot ctia loai trong diéu kién nudi cdy nhén tao.
Ty 1& chét chu yéu xdy ra trong 9 ngay dau sau khi tach manh, giai doan ma san ho
chiu anh huéng manh bai stress co hoc va sinh ly. Theo Harriott va Fisk (1988) [190],
hoat dong céy ghép duogc xem la thanh cong khi ty 1€ séng cua cac manh san ho vuot
quéa 50%. Két qua nay cao hon 13 rét so vdi cac nghién ciru trudc do trén S. serenei.
Cu thé, Lam va cs. (2025) [178] ghi nhan ty 1¢ séng dao dong tir 53 — 72% trong thi
nghiém danh gia anh hudng ciia viéc xir Iy manh cat; trong khi d6, thi nghiém vé kich
thudc manh tach va loai gia thé cho thay ty 1¢ séng dat 33 — 78% (Két qua Noi dung
2.2), va thi nghiém vé anh huong cia ngudn thirc dn ghi nhan mirc 73 — 77% (Két
qua Noi dung 2.3). Diéu nay cho thiy anh sang phu hop da gop phan cai thién dang
ké ty 1& séng ctia san ho thi nghiém. Nhin chung, ty 1& séng 73 — 83% trong nghién
ctru hién tai nam trong pham vi duoc ghi nhan d6i véi cac loai Sarcophyton khéc.
Chang han, S. glaucum trong hé thong nudi tuan hoan kin co ty 1¢ sdng tir 65 — 88%
(p>0,05) [12], tham chi dat t&i 100% trong mot sb diéu kién tdi wu d6i voi S. glaucum
[11], Sarcophyton sp. [166]. Bén canh do, Chaitanawisuti va Kritsanapuntu (2019)
[10] ciing béo cao ty 18 sdng cua Sarcophyton sp. sau 70 ngay dao dong tir 26,6 —
93,3%, tuy thudc vao phuong thirc ¢ dinh manh san ho trén gia thé.

Nghién ctru ndy danh giéd anh hudng cua cac muc cuong do anh sang 30; 60;
90; 120 va 150 pmol m s dén sinh trudng cia loai san hé mém S. serenei, cho thiy
cac murc 90 — 120 pmol m2 s 1 tdi wu cho sy phat trién cua loai trong diéu kién nudi
cdy nhan tao. Téc d6 sinh truong ctia S. serenei giam & cudng do thap (30 — 60 umol
m2s™) va cao (150 pmol m2s™), phan anh sy mat can bang giita kha nang quang hop
va stress anh sang. Két qua nay tuong tu v4i cac nghién ctru trude trén cac loai cing
chi. Cu thé, S. glaucum, S. trocheliophorum va Sarcophyton sp. phat trién tot nhat
trong khoang anh sang 35 — 190 umol m? s véi chu ky chiéu sang 12 sang: 12 t6i,
giip qué trinh quang hop ctia zooxanthellae dién ra hiéu qua va chua bi e ché [12-
14, 128, 165]. O cuong do cao hon, hi¢n tugng uc ché quang hop da dugc ghi nhan
0 S. glaucum, 1am giam tdc do sinh truong du mat do tdo va ham lugng diép luc ting
[11, 169]. Nhiéu nghién ciru trudc ddy vé gidng Sarcophyton di chi ra vai trd quan
trong cua cac yéu té moi trudng khac ddi véi sinh truong. Sella va Benayahu (2010)
[12] khao sat déng thoi dnh hudng cua nhiét do, d man, anh sang, tan suit cho an va
téc o dong chay; Rocha va cs. (2013) [127] tép trung vao cudng d6 anh sang; Costa
va cs. (2016) [11] dénh gia két hop gitta ché d6 cho an va thoi gian chiéu sang;
Mendes va cs. (2017) [165] xem xét anh huong phd anh sang; Chaitanawisuti va
Kritsanapuntu (2019) [10] phan tich phuong phap gin manh; Chang va cs. (2020)
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[14] nghién ctru cac hé théng nudi; Subhan va cs. (2022) [166] danh gia vai tro dinh
dudng va Lam va cs. (2025) [178] nghién ctru anh hudng cua kich thudec manh va xir
1y Lugol trén S. serenei. V& toc d6 ting truong riéng (SGRw), cac nghién ctru trude
bdo cdo gia tri dao dong rong: 0,11 — 0,39% ngay™’ & S. glaucum [127], 0,210 —
0,380% ngay™ & Sarcophyton spp. 0,210 — 0,380% ngay™ [167], trong khi cac nghién
ctru khac ghi nhan thap hon, tir 0,035 — 0,040% ngay™ [127], 0,027-0,028% ngay™!
[3], 0,025 — 1,828% ngay™ [14], va 0,055 — 0,380% ngay™ [165]. Két qua nghién ctru
hién tai cho théy ddi véi S. serenei, cac gia tri SGRw ghi nhan trong khodng 0,28 —
0,45% ngay™ [178], 0,30 — 0,42% ngay™ va 0,41 — 0,46% ngay™. Ngoai cuong do
anh sang, chu ky chiéu sang ciing anh huéng dang ké dén sinh 1y cua san ho. Trén
lodi Galaxea fascicularis, chu ky 18 gid sang: 6 gio téi gdy giam mat do
zooxanthellae, trong khi 24 gio sang: 0 gio toi dan dén tir vong do stress quang hoc
[191]. Do d6, duy tri chu ky 12 gio sang: 12 gio t6i duge xem la dicu kién toi wu.
Tong hop két qua cho thdy, S. serenei c6 téc do sinh trudng cao nhat & 90 — 120 pmol
photons m2 s va chu ky 12 gio sang: 12 gid toi, twong dong véi xu hudng duge ghi
nhan & cac loai Sarcophyton khéc [12, 14, 127, 128, 165]. Theo Fan va cs. (2024)
[124], & cuong d6 anh sang cao, zooxanthellae 12 ngudn cung cép ning lugng chinh,
trong khi sy phu thudc vao dinh dudng di dudng giam, cho thiy S. serenei c6 thé
thich nghi linh hoat gitra hai co ché tu dudng — di dudng, gép phan nang cao kha ning

song va phat trién trong diéu kién nhan tao.

Mau sic cta san ho hinh thanh chu yéu tir ba yéu té: cac sic td quang hop nhu
diép luc a va phycobiliprotein; protein huynh quang c6 vai tro bao vé san ho khéi buc
xa mit trdi manh va chromoprotein khong huynh quang [192-194]. Nhiéu nghién ctru
da chi ra réng mau sic cta san hd c¢6 mdi lién hé chit ché véi lugng sic td cua
zooxanthellae dinoflagellate [195]. Khi san ho chiu cang thang béi cac yéu té moi
truong nhu nhiét d, 4nh sang hoic thay d6i dinh dudng, mau sac co thé thay doi hodc
nhat di do mat zooxanthellae [128, 169]. Mbi trudng anh sang c6 thé quyét dinh kha
ning ting trudng va sinh san cta san hd [196] vi san ho ldy duoc mot lugng 16n ning
luong va oxy tir san xuét chinh ctia Symbiodinium [197]. Hé cong sinh giita san hd
va tao Symbiodinium thé hién kha ning diéu chinh linh hoat qué trinh quang hop tiy
theo diéu kién chiéu sang. Trong mdi trudng anh sang yéu, zooxanthellae c6 xu hudng
tang ham luong sic tb quang hop va cai thién hiéu suat hap thu nang luong, gitp duy
tri toc do quang hop t8i wu du cuong do chiéu sang thép. Nguoc lai, khi tiép xuc voi
anh sang manh, cd san ho va tdo déu giam ham luong sac to dé han ché hién tuong
bao hoa anh sang, déng thoi van dat duoc toc do quang hop cuc dai cao hon [184].
Theo Roth (2010) [198], mat do Symbiodinium c6 thé thich nghi v6i cuong do chiéu
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sang m&i chi sau khoang hai tuan trong diéu kién thi nghiém. Ngoai tu nhién, su bién
d6ng theo mua ctia mat do tao nay thuong nguoc chidu véi cuong do anh sang, giam
vao mua hé va ting vao mua thu, déng nham t4i wu héa qua trinh quang hop [199,
200]. Nhiing thay doi vé mat do Zooxanthellae va ham luong chat diép luc cua san
h6é mém duoc xem nhu 14 nhitng chi s6 quan trong ctia phan tng ciia zooxanthellae
v6i cang thang moi trudng [174]. Trong nghién ciru ndy, mat do zooxanthellae trén
san ho mém S. serenei da c6 su thay d6i dang ké theo thoi gian va cuong do anh sang.
Trong giai doan déu thi nghiém, mat d§ zooxanthellae trong mo san hd gidm nhanh,
tir khoang 4,77 x 10¢ t& bao g' xudng con 1,92 — 1,97 x 10° té bao g vao ngay thir
2, cho thdy phan tng stress tam thoi do qué trinh tich manh va thich nghi véi diéu
kién chiéu sang méi. Su phuc hdi mat do tio bat dau xuét hién tir ngay 10 — 12, va
dat muc cao nhit ¢ cac nghiém thirc c6 cudng do chiéu sang 90 — 120 pmol m2 s,
cao hon ¢ y nghia thong ké so v6i cac nghiém thirc anh sang yéu hon (30 pmol m2
s) va manh hon (150 pmol m? s) (p < 0,037). Pén ngay 60, mat do tao giita cac
nghiém thtrc khong con khéac biét (p > 0,068) va tiém can gia tri ban dau, phan anh
trang thai cAn bang sinh 1y méi cua hé cong sinh trong diéu kién 4nh sang tdi wu.
nghién ciru cua céac tac gia khac Mat do zooxanthellae trén S. serenei clia cho thiy
dao dong khoang tir 4,77 — 5,13 x 10 té bao g! [178] kha twong dong voi két qua
nghién ctru hién tai 4,84 — 5,10 x 10°té bao g'!. Két qua nghién ciru nay di cho thay
su thay d6i mat do zooxanthellae va ham lugng chlorophyll ctia loai san ho mém .
serenei phu thudc ro rét vao diéu kién chiéu sang. Mat dd tdo c6 xu hudng giam trong
giai doan dau va phyc hdi & cic muc anh sang trung binh, phan anh kha ning thich
nghi quang hop ctia méi quan hé cong sinh giira tao va san ho. Xu hudng nay tuong
ddng véi cac bao céo trudc ddy vé anh hudng cta cudng do anh sang va chu ky chiéu
sang ddi voi cac loai Sarcophyton, trong 6 qué trinh quang hop va ning suit sinh
trudng dat hi€u qua cao nhat & diéu kién anh sang trung binh [11, 127, 128, 169]. Cu
thé, san hd S. ¢f. glaucum & cuong d6 anh sang thip (50 umol m= s™) cac gia tri
Fv/Fm, mat do zooxanthellae va ham luong sic t6 cao hon rd rét so v6i nhom tiép
xuc v6i anh sang manh hon [127]. Costa va cs. (2016) [11] da cho biét S. glaucum co
hiéu suat quang hop cao nhit (thé hién qua Fv/Fm va rETR) trong khoang cuong do
chiéu sang trung binh 80 — 150 pmol m2s™'. Hay ciing trén san hd mém S. ¢f. glaucum
& 4nh sang thip (253 pmol m2 s™) da c6 mat do zooxanthellae 1,23 — 1,36 x 10°tb g
!'va Chlorophyll—a tir 1,14 — 1,29 pug cm™2, cao hon han & cac cuong do anh sang khac
[169]. Nghién ctru trén san hd mém S. trocheliophorum, cudng d6 anh sang t6i uu
(80 pmol m= s™) va ché d6 12h sang — 12h ti, két qua nghién ciru cho thiy mat do

zooxanthellae ctia san hd cao hon han san hd mém S. serenei, dat cao nhat 2,54 x 108
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tb g va Chlorophyll—a 12 295,01 pg g [128]. Véi mirc 4nh sang qué thap hoic cao,
hién twong trc ché quang hop co thé xay ra, dan dén giam tdc do sinh truéng mac du
mat do tao va ham luong sac té ting cuc bd, nguyén nhan duoc suy doan 1a do cang
thang anh sang gy ra va dan dén ton thuong oxy hoa [127, 128, 169]. Két qua nay
gop phan 1y giai viéc cac nghiém thic c6 cuong d6 anh sang thip (30 — 60 pmol m 2
s7!) hoac cao (150 pmol m s7') khong dat hi€u qua thoi gian bam chan, sinh truéng
va ty 1& sdng t6i wu nhu nghiém thirc 4nh sang trung binh (90 — 120 pmol m2s ™) ddi

voi loai S. serenei trong nghién ctru hién tai.

Ty 18 khéi lugng hitu co (OW (%)) trong san ho phan anh muc do phat trién mo
song so véi cau trac khoang héa. O san hoé mém nhu Sarcophyton, phan hitu co (bao
gdém mo, protein va sic td) chiém ti 1é cao hon so véi khung vd co CaCO:s, gitp san
hé duy tri tinh déo sinh 1y va kha ning thich nghi cao véi cac bién dong méi trudng.
Nguoc lai, cac loai san ho cung ¢6 ham lugng vo co lon hon, phu hop véi chién lugc
khoang héa va hinh thanh ran bén vitng [201, 202]. Duéi cac diéu kién anh sang khac
nhau, ty 18 khdi lugng hiru co (OW) cta S. serenei tuong d6i cao, dao dong tir 43,45
— 47,31% va dat gia tri cao nhét & cuong do anh sang trung binh 90 — 120 pmol m™
s va cao hon nhiéu so véi cac gia tri di dugc cong bd cho cac loai san ho mém
Sarcophyton [11, 12]. Két qua ndy ciing cao hon so véi thi nghiém anh huong cia
Lugol trén cung loai, véi OW dao dong 36,12 — 44,35% [178].

Nghién ciru dugc tién hanh trén loai san hé mém S. glaucum nudi trong cac diéu
kién quang phé khac nhau (4nh sang trang va xanh) va cuong d6 50 — 120 pmol m
s, da cho ty 1& khéi lwong hitu co thay doi tir 19,79 — 28,93% [11]. Ngoai ra, khbi
luong hitu co ctia S. glaucum trong cac hé théng nudi khac nhau dao dong 26 — 33%,
trong khi Sella va Benayahu (2010) [12] bao cdo su thay doi rong hon tir khoang 10—
55%, phan dnh anh huong ciia diéu kién nudi va yéu té moi trudong dén ty 1& vo co—
hiru co ctia san hd mém. Ty 16 OW c6 thé bi anh hudng bai nhiéu yéu tb moi truong
nhu 4nh sang va dinh dudng di dudng diéu chinh sy tich liy sinh khdi hitu co thong
qua hoat dong quang hop ciia zooxanthellae va kha nang hap thu chat dinh dudng cia
san ho [11, 12, 124]. Anh sang qua cao hodc qua thap c6 thé lam giam phan hitu co
do stress quang hop, trong khi dinh dudng bd sung gitp ting khdi lugng hiru co va
duy tri OW 6n dinh. C6 thé thiy, khéi luong thanh phan hitu co trong san hé mém
no6i chung va san ho mém S. serenei noi riéng kha cao, phan anh vai tro quan trong
ctia mo song trong viée tich lily ning luong, duy tri sinh truéng va kha niang phuc hdi
sau stress moi truong. Ngoai ra, cac nghién ciru khac vé thanh phan hoa hoc ciia san
h6 mém thudc giéng Sarcophyton ciing cho thiy su da dang trong thanh phan hitu co,

bao gém cac hop chit sinh hoc nhu diterpenoid va steroid, phan anh sy thich nghi va
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kha ning sinh trudng ctia chung trong moi trudng bién [203, 204]. Nhu vy, ty 16 OW
phan anh trang thai sinh 1y va stc khoe ciia san hé mém. Két hop vai cac chi s6 sinh
truéng va mat do zooxanthellae, OW cung cap thong tin vé kha ning tich lily ning

lugng, phuc hoi sau stress va tiém ndng phat trién, khai thac cta san ho.

Tém lai, san hdé mém S. serenei duoc nudi trong diéu kién nhan tao voi cuong
d6 anh sang 90 — 120 pmol m? s™' gitp cai thién ty 1¢ song, sinh truong, thoi gian
bam chan, ham luong hitu co ciing nhu ting kha niang phuc hdi ham luwong
Chlorophyll-a va mat d6 zooxanthellae bi ton thuong do qué trinh phan manh va xt

1y manh cat.

Tong thé, chudi cac thi nghiém nghién ctru di cung cip kién thirc hiéu biét vé
dic diém sinh hoc — sinh thai dén ung dung trong sinh san nhan tao, thé hién su ké
thtra va hoan thién theo hudng thyc nghiém — trng dung. Cu thé, viéc dinh danh chinh
xac loai; nghién ctru sinh thai va sinh san ty nhién x4c dinh thot diém thich hop dé
thu mau giao tir va 4u tring trong sinh san hiru tinh; trong khi cac thi nghiém vé anh
hudong ciia ndong do6 Lugol, cac loai gia thé, kich thudc manh tach, ché do cho an,
cuong do chiéu sang cung cap cac tham s ki thuat can thiét cho giai doan nhan giong
va nudi dudng. Nhitng két qua nay khong chi gbp phan xay dung quy trinh cho sinh
san nhan tao 10ai S. serenei ma con 1a mo hinh tham khao cho céac loai san hd mém

khéc trong cong tac bao ton va phuc hoi ran san ho & Viét Nam.

Mic du nghién ctru dd cung cip nhitng hiéu biét ban dau vé anh huong cia cac
diéu kién nudi nhan tao dén sinh trudng va sinh 1y ctia S. serenei, nhung van con mot
s6 khia canh chua dugc nghién ctru can dugc tiép tuc 1am rd. Thir nhat, trong nghién
ctru chung t6i van chwa xem xét dén khia canh da dang di truyén quéan thé va mbi
quan hé phat sinh loai, vén c6 thé anh huéng dén kha ning thich nghi va cong sinh
v6i loai zooxanthellae [205-208], cling nhu chua phan tich sinh hoc phan tir ctia loai
nay. Thir hai, tdc dong cua cac yéu t6 moi truong khac nhu nhi¢t dg, do man va luu
toc dong chay dén sinh trudng va sinh 1y ciia san ho van chua dugc danh gia day du.
Bén canh do, viéc tng dung cac vat liéu sinh hoc thay thé gia thé nhan tao trong qua
trinh nudi cay san hd mém ciing can dugc nghién thir nghiém nham tim kiém cac giai

phap than thién va bén viig hon cho viéc phuc hdi san hd mém trong tuong lai.
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KET LUAN VA KIEN NGHI
1. Két luin
Pic diém sinh hoc ciia loai san hé mém S. serenei.

Dua trén dic diém hinh thai va phan loai cho théy, san hd mém S. serenei co
mii dang nam véi nép gép rd 0 ngoai bién, bé mit tho rap, khong tiét nhét va cac xtc
tu c6 kha niang co rat mot phan. Tram xuong cia loai da dang vé hinh dang va kich
thudc, trong d6 xuc tu va vo mii chita nhidu dang trim xwong hinh chily khac nhau,
con traim xwong & than c6 nhiéu mun coc 16n. Nhirng dic diém hinh thai va ciu tric

tram xuong nay la cac chi tiéu quan trong gitip nhan dang va phan loai loai nay.

Loai S. serenei phan bd cha yéu trén nén d4 san ho chét va tram tich cat—san pha
bun giau canxi tai vung ven b¢ vinh Nha Trang. Tai cac khu vuc ghi nhén loai, céac
yéu t6 moi truong dao dong trong khoang: nhiét 6 25 — 30°C, d6 min 30 — 34%o,
cuong do anh sang 14,77 — 89,64 umol m2 s™', pH 8,02 — §,10, DO 5,93 — 7,44 mg
L, COD 0,88 — 1,79 mg L', @6 duc 0,80 — 3,50 NTU, NH4" 0,009 — 0,030 mg L!
va NOs™ 0,022 — 0,062 mg L.

San ho mém S. serenei 1a loai don tinh, c6 ty 1¢ duc: céi la 1,3:1; strc sinh sdn
dao dong tir 14 dén 26 trang/polyp; nodn bao thanh thuc c6 dudng kinh trung binh
685 um, tai tinh c6 kich thudce trung binh 235,29 um; noan bao va tinh sao trai qua 4
giai doan phat trién. Loai nay thé hién chu ky sinh san dong bo, mot 1an mdi nam.

Trong giai doan nghién ciru, mua vu sinh san dién ra vao thang 3.
Nghién ctru sinh san vo6 tinh loai san hé mém S. serenei trong diéu kién nhian tao:

Két qua nghién cru vé anh huong ciia ndng do va thoi gian xir Iy manh tach
béng dung dich Lugol cho théy, néng dd 0,5 mL L trong 15 phat hoac 1,0 mL L™
trong 10 phut dugc xac dinh 1a thich hop, gitp ting ty 1¢ sdng va rat ngin thoi gian
bam chan, nhung khong lam thay doi dang ké téc do sinh truong va mat do

zooxanthellae.

Nghién ciru vé anh hudng cia kich thuéc manh tach va loai gia thé chi ra rang,
manh san ho c6 kich thude 1,5; 2,0 va 2,5 cm dat ty 16 sdng va téc do ting trudng cao
nhit; gach men va xi mang 1a hai loai gi thé phu hop, c6 thé thay thé da san ho chét
hoac nhya PVC.

Két qua nghién ciru anh hudng cua ché do cho an cho thay, ché do cho an luén
trung (Brachionus plicatilis) v6i tan suat 2 ngay/lan gitp cai thién téc do sinh trudng

va ham lugng vat chat hitu co so véi ché dd cho dn Artemia hodac khong cho an.
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Nghién ctru vé& anh huéng cta cudng d6 anh sang chi ra rang, cudng do anh
sang thich hop nhét 12 90 — 120 pmol m2 s gifip cai thién ty 18 séng, sinh trudng,
thoi gian bam chan, ham luong hitu co ciing nhu rat ngan thoi gian phyc hoéi ham
lugng Chlorophyll-a va mét do zooxanthellae bi ton thuong do qua trinh phan manh
va xtr Iy manh cit.

2. Kién nghi

Trong giai doan nghién ctru 20232024, cho thiy S. serenei ¢ mua sinh san
vao thang 3. Tuy nhién, do mua vu sinh san ctia san ho c6 thé thay doi dudi tac dong
clia cac yéu té moi truong va bién doi khi hau, vi thé can tiép tuc theo ddi dai han dé
xé4c dinh chinh x4c thdi diém sinh san cua loai, qua do t8i wu hoa ké hoach thu mau

giao tir va bd tri thi nghiém nghién ctru sinh san hitu tinh.

Dua trén céc két qua nghién ctru can ti€p tuc nghién ctru xay dung nén quy trinh
sinh sdn vo tinh cho loai san h6 mém S§. serenei va thir nghiém & quy moé 16n hon

nham danh gi4 hiéu qua kinh té, k¥ thuat.

Trién khai thir nghiém trong phuc hoéi nhiing tap doan san hd mém S. serenei
duoc tao ra tur két qua sinh san vo tinh tai cadc khu vuc ran san hd ¢ vinh Nha Trang
va cac ving ven bd c¢6 diéu kién twong ddng dé danh gia kha ning thich nghi, phuc

hoi ngoai tu nhién va danh gié rui ro.



113

DANH MUC CONG TRINH CUA TAC GIA

Cac cong trinh di xuit ban

Lam HS, Hue NT, Tram DT, Dang DH, Ben HX, Ha DV, Hoang DH.
Interactive effects of Lugol concentrations and soaking durations on physiology of
fragment of soft coral, Sarcophyton serenei (Tixier-Durivault, 1958). Regional
Studies in Marine Science. 2025 Apr 1;83:104078.

Lam HS, Nguyet HN, Hong ND, Tu TD, Nhat NN, Thai AH, Thi HH, Minh
QT, Xuan BH, Viet HD, Anh TN. Morphological characteristics of soft coral
Sarcophyton serenei (Tixier-Durivault, 1958) in Nha Trang Bay. Vietnam Journal of
Marine Science and Technology. 2025 Sep 30; 25(3): 297-3009.



[3]
[6]

[7]

[12]

[13]

114

TAI LIEU THAM KHAO

Wilkens P., Birkholz J., 1992, Marine Invertebrates: Organ-Pipe and Leather
Corals, Gorgonians, Craft Druck und Verlag GmbH, Ettlingen, Germany.

Ellis S., Sharron L., 1999, The Culture of Soft Corals (Order: Alcyonacea) for
the Marine Aquarium Trade. Publication No. 137, Center for Tropical and
Subtropical Aquaculture, Waimanalo, Hawaii.

Rocha R.J., Bontas B., Cartaxana P., Leal M.C., Ferreira J.M., Rosa R., Serddio
J., Calado R., 2015, Development of a standardized modular system for
experimental coral culture, Journal of the World Aquaculture Society 46(3), pp.
235-251.

Leal M.C., Sheridan C., Osinga R., Dionisio G., Rocha R.J.M., Silva B., Rosa
R., Calado R., 2014, Marine Microorganism-Invertebrate Assemblages:
Perspectives to Solve the “Supply Problem” in the Initial Steps of Drug
Discovery, Marine Drugs 12(7), pp. 3929-3952.

Kahng S.E., Benayahu Y., Lasker H.R., 2011, Sexual reproduction in
octocorals, Marine Ecology Progress Series 443, pp. 265-283.

Alino P.M., Coll J.C., 1989, Observations of the synchronized mass spawning
and post settlement activity of octocorals on the Great Barrier Reef, Australia:
biological aspects, Bulletin of Marine Science 45(3), pp. 697-707.

Vo Si Tuan, Ho Son Lam, Dang Tran Tu Tram, Phan Kim Hoang, Doan Van
Than, Mai Xuan Dat, 2022, A study on the spawning season of 3 Acropora
species in Nha Trang bay, Southern waters of Vietnam, Vietnam Journal of
Marine Science and Technology 22(2) 21-28.

Tuan V.S., Ho S.L., Phan K.H., Dang T.T.T., Harrison P.L., 2022, Varied
spawning patterns of reef corals in Nha Trang Bay, Vietnam, western South
China Sea, Regional Studies in Marine Science 55, pp. 102631.

Rhyne A., Rotjan R., Bruckner A., Tlusty M., 2009, Crawling to collapse:
ecologically unsound ornamental invertebrate fisheries, PLoS One 4(12), pp.
e8413.

Chaitanawisuti N., Kritsanapuntu S., 2019, Asexual propagation of the soft
corals Sinularia sp., Cladiella sp. and Sarcophyton sp.(Octocorallia:
Alcyonacea) using different methods of attachment in a recirculating seawater
system, Aquaculture Research 50(8), pp. 2047-2053.

Costa A.P.L., Calado R., Marques B., Lillebe A.lL, Serodio J., Soares
A.M.V.M,, Serrao E.A., Rocha R.J.M., 2016, The effect of mixotrophy in the
ex situ culture of the soft coral Sarcophyton cf. glaucum, Aquaculture 452, pp.
151-159. DOI:https://doi.org/10.1016/j.aquaculture.2015.10.032.

Sella I., Benayahu Y., 2010, Rearing cuttings of the soft coral Sarcophyton
glaucum (Octocorallia, Alcyonacea): Towards mass production in a closed
seawater system, Aquaculture Research 41(12), pp. 1748-1758.

Rocha R.J.M., Serodio J., Leal M.C., Cartaxana P., Calado R., 2013, Effect of
light intensity on post-fragmentation photobiological performance of the soft
coral  Sinularia  flexibilis, = Aquaculture  388-391, pp.  24-29.
DOI:https://doi.org/10.1016/j.aquaculture.2013.01.013.

Chang T.-C., Mayfield A.B., Fan T.-Y., 2020, Culture systems influence the
physiological performance of the soft coral Sarcophyton glaucum, Scientific
Reports 10(1), pp. 20200.




[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

115

Dautova T.N., Savinkin O.V., 2013, Benthic fauna of the bay of Nha Trang:
Southern Vietnam - Volume 3: Octocorallia: Alcyoniidae. Moscow, KMK, 271
pp-

Dautova T.N., 2011, Biodiversity of soft corals alcyoniidae (cnidaria:
octocorallia) and their taxonomy problem, Coastal Marine Biodiversity and
Bioresources of Vietnam and adjacent areas to the South China Sea, pp. 28.
Tixier-Durivault A., 1958, Révision de la famille des Alcyoniidae: les genres
Sarcophytum et Lobophytum, EJ Brill, Netherlands.

Ben H.X., Dautova T.N., 2010, Soft corals (Octocorallia: Alcyonacea) in Ly
Son islands, the central of Vietnam, Vietnam Journal of Marine Science and
Technology 10(4), pp. 39-49.

Verseveldt J., Benayahu Y., 1983, On two old and fourteen new species of
Alcyonacea (Coelenterata, Octocorallia) from the Red Sea, Zoologische
Verhandelingen 208(1), pp. 1-33.

Guest J., Baria M., Gomez E., Heyward A., Edwards A., 2014, Closing the
circle: is it feasible to rehabilitate reefs with sexually propagated corals?, Coral
Reefs 33(1), pp. 45-55.

Hoang Xuéan Bén, 2025, san ho tam ngan (Octocorallia haeckel, 1866) ving
bién phia nam Viét Nam, Nha xudt ban Khoa hoc Tw nhién va Cong nghé, pp.
210 tr.

Bayer F.M., 1981, Key to the genera of Octocorallia exclusive of Pennatulacea
(Coelenterata: Anthozoa), with diagnosis of new taxa, Proceedings of the
biological society of Washington 93(4), pp. 902-947.

Fabricius K., Alderslade P., 2001, Soft corals and sea fans: a comprehensive
guide to the tropical shallow water genera of the central-west Pacific, the
Indian Ocean and the Red Sea, Australian Institute of Marine Science:
Townsville. ISBN 0-642-32210-4. VIII, 264 pp.

Aratake S., Tomura T., Saitoh S., Yokokura R., Kawanishi Y., Shinjo R.,
Reimer J.D., Tanaka J., Maekawa H., 2012, Soft coral Sarcophyton (Cnidaria:
Anthozoa: Octocorallia) species diversity and chemotypes, PLoS One 7(1), pp.
e30410.

McFadden C.S., Alderslade P., Van Ofwegen L.P., Johnsen H.,
Rusmevichientong A., 2006, Phylogenetic relationships within the tropical soft
coral genera Sarcophyton and Lobophytum (Anthozoa, Octocorallia),
Invertebrate Biology 125(4), pp. 288-305.

McFadden C.S., Van Ofwegen L.P., Quattrini A.M., 2022, Revisionary
systematics of Octocorallia (Cnidaria: Anthozoa) guided by phylogenomics,
Bulletin of the Society of Systematic Biologists 1(3).

McFadden C., Cordeiro R., Samimi-Namin K., Williams G., van Ofwegen L.,
2025, World List of Octocorallia. Sarcophyton Lesson, 1834, World Register of
Marine Species
https://www.marinespecies.org/aphia.php?p=taxdetails&id=205483 on the day
2025-02-18.

Verseveldt J., 1982, A revision of the genus Sarcophyton Lesson (Octocorallia,
Alcyonacea), Zoologische Verhandelingen 192(1), pp. 1-91.




[29]

[38]

[39]

[40]

[41]

[42]

[43]

116

Grasshoff M., 2000, The gorgonians of the Sinai coast and the Strait of Gubal,
Red Sea (Coelanterata, Ostocorallia), Senckenbergische Naturforschende
Gesellschaft, USA.

Alderslade P., 2001, Six new genera and six new species of soft coral, and some
proposed familial and subfamilial changes within the Alcyonacea (Coelenterata:
Octocorallia), Bulletin of the biological Society of Washington 10, pp. 15-65.
Fabricius K.E., 1995, Slow population turnover in the soft coral genera
Sinularia and Sarcophyton on mid-and outer-shelf reefs of the Great Barrier
Reef, Marine Ecology Progress Series 126, pp. 145-152.

Almeida M.T.R., Moritz M.I.G., Capel K.C., Pérez C.D., Schenkel E.P., 2014,
Chemical and biological aspects of octocorals from the Brazilian coast, Revista
Brasileira de Farmacognosia 24(4), pp. 446-467.

Dar M.A., Mohamad T.A., El-Saman M.I., 2012, Geomorphic and geographic
distributions of reef-building and soft coral communities in the inshore zone of
the Red Sea, Egyptian Journal of Aquatic Research 38(2), pp. 105-117.
Benayahu Y., Jeng M.-S., Perkol-Finkel S., Dai C.-F., 2004, Soft corals
(Octocorallia: Alcyonacea) from southern Taiwan: II. species diversity and
distributional patterns, ZOOLOGICAL STUDIES 43(3), pp. 548-560.
Haverkort-Yeh R.D., McFadden C.S., Benayahu Y., Berumen M., Halasz A.,
Toonen R.J., 2013, A taxonomic survey of Saudi Arabian Red Sea octocorals
(Cnidaria: Alcyonacea), Marine Biodiversity 43, pp. 279-291.

Loya Y., Sakai K., Yamazato K., Nakano Y., Sambali H., Van Woesik R., 2001,
Coral bleaching: the winners and the losers, Ecology letters 4(2), pp. 122-131.
Feussner K.-D., Waqga T., 2014, Five new species of Sarcophyton (Coelenterata:
Octocorallia) from the Fiji Islands, The South Pacific Journal of Natural and
Applied Sciences 31(1), pp. 1-26.

Rajendra S., Raghunathan C., 2024, New records of soft corals, genus
Sarcophyton (Octocorallia: Malacalcyonacea: Sarcophytidae) from the
Andaman and Nicobar Islands, India, Biodiversity 25(2), pp. 175-188.

Pérez C.D., de Moura Neves B., Cordeiro R.T., Williams G.C., Cairns S.D.,
2016, Diversity and distribution of Octocorallia, The Cnidaria, past, present
and future: the world of Medusa and her sisters, pp. 109-123.

McFadden C.S., Sanchez J.A., France S.C., 2010, Molecular phylogenetic
insights into the evolution of Octocorallia: a review, Integrative and
Comparative Biology 50(3), pp. 389-410.

Hoang Xuan Bén, Thai Minh Quang, 2019, Nghién cru quan xi san hd mém
(Alcyonacea) va san ho stng (Gorgonacea) & khu bao ton bién Cu Lao Cham,
Quang Nam [Biodiversity and characteristic of octocoral communities
(Octocorallia: Alcyonacea and Gorgonacea) in Cu Lao Cham Marine Protected
Area, Quang Nam province], Journal of Marine Science and Technology 19(4):
589-599.

Riegl B., Branch G.M., 1995, Effects of sediment on the energy budgets of four
scleractinian (Bourne 1900) and five alcyonacean (Lamouroux 1816) corals,
Journal of Experimental Marine Biology and Ecology 186(2), pp. 259-275.
Birrell C.L., McCook L.J., Willis B.L., 2005, Effects of algal turfs and sediment
on coral settlement, Marine Pollution Bulletin 51(1-4), pp. 408-414.



[44]

[45]

[46]

[48]

[53]

[54]

[55]

[56]

[57]

117

Fabricius K.E., 2005, Effects of terrestrial runoff on the ecology of corals and
coral reefs: review and synthesis, Marine Pollution Bulletin 50(2), pp. 125-146.
Benayahu Y., Loya Y., 1984, Substratum preferences and planulae settling of
two red sea alcyonaceans: Xenia macrospiculata Gohar and Parerythropodium

fulvum fulvum (Forskl), Journal of Experimental Marine Biology and Ecology

83(3), pp. 249-260.

Chavanich S., Viyakarn V., Loyjiw T., Pattaratamrong P., Chankong A., 2009,
Mass bleaching of soft coral, Sarcophyton spp. in Thailand and the role of
temperature and salinity stress, ICES Journal of Marine Science 66(7), pp.
1515-1519. DOI:10.1093/icesjms/fsp048.

Lien L.Q., Linh T.M., Giang V.H., N.C.M., PM.T., L.Q.T., Ninh Khac Ban,
Minh. C.V., Dautova T.N., 2015, Phylogenetic variation of eleven soft corals
(Anthozoa, Octocorallia) in Nha Trang bay of Vietnam, International Journal
3(8), pp. 1-11.

Fabricius K.K., De'ath G.A.; 1997, The effects of flow, depth and slope on cover
of soft coral taxa and growth forms on Davies Reef, Great Barrier Reef,
Proceedings of the 8th International Coral Reef Symposium, Panama, 24-29
June 1996-pages: 2: 1071-1076, Smithsonian Tropical Research Institute.
Benayahu Y., van Ofwegen L., 2009, New species of Sarcophyton and
Lobophytum (Octocorallia: Alcyonacea) from Hong Kong, Zoologische
Mededelingen 83(30), pp. 863-876.

Lieske E., Myers, R.,, 2004, Coral reef guide. Red Sea. p. 248. ISBN
9780007741731.

Khalesi M.K., Beeftink H., Wijffels R., 2007, Flow-dependent growth in the
zooxanthellate soft coral Sinularia flexibilis, Journal of Experimental Marine
Biology and Ecology 351(1-2), pp. 106-113.

Mohammed T.A., Ali A.-H.A., EI-Komi M.M., El-Arab M.A.E., Shoukr F.A.,
2016, Growth Rate Assessment of Alcyonacean Sarcophyton glaucum from
Northern Hurghada, Red Sea, Egypt, Natural Resources 7(6), pp. 384-398.
Mohammed T., El-Komi M., Shoukr F., EL-ARAB M., 2017, Growth rate
evaluation of the alcyonacean soft coral Sinularia polydactyla (Ehrenberg,
1834) at hurghada, northern red Sea, Egypt, Growth 7(22).

Pratchett M.S., Anderson K.D., Hoogenboom M.O., Widman E., Baird A.H.,
Pandolfi J.M., Edmunds P.J., Lough J.M., 2015, Spatial, temporal and
taxonomic variation in coral growth - implications for the structure and function
of coral reef ecosystems, Oceanography and Marine Biology: An annual review
53, pp. 215-295.

Anderson K.D., Heron S.F., Pratchett M.S., 2015, Species-specific declines in
the linear extension of branching corals at a subtropical reef, Lord Howe Island,
Coral Reefs 34, pp. 479-490.

Oliver J.K., 1984, Intra-colony variation in the growth of Acropora formosa:
extension rates and skeletal structure of white (zooxanthellae-free) and brown-
tipped branches, Coral Reefs 3, pp. 139-147.

Cooper T.F., O’Leary R.A., Lough J.M., 2012, Growth of Western Australian
corals in the Anthropocene, Science 335(6068), pp. 593-596.



[58]

[59]

[60]

[70]
[71]

[72]

118

Holcomb M., Cohen A.L., McCorkle D.C., 2013, An evaluation of staining
techniques for marking daily growth in scleractinian corals, Journal of
Experimental Marine Biology and Ecology 440, pp. 126-131.

Harriott V., 1999, Coral growth in subtropical eastern Australia, Coral Reefs
18, pp. 281-291.

Bednarz V.N., Cardini U., van Hoytema N., Al-Rshaidat M.M., Wild C., 2015,
Seasonal variation in dinitrogen fixation and oxygen fluxes associated with two
dominant zooxanthellate soft corals from the northern Red Sea, Marine Ecology
Progress Series 519, pp. 141-152.

Fabricius K.E., Dommisse M., 2000, Depletion of suspended particulate matter
over coastal reef communities dominated by zooxanthellate soft corals, Marine
Ecology Progress Series 196, pp. 157-167.

Lange 1.D., Perry C.T., 2020, A quick, easy and non-invasive method to
quantify coral growth rates using photogrammetry and 3D model comparisons,
Methods in Ecology and Evolution 11(6), pp. 714-726.

Wiedenmann J., D’Angelo C., Smith E.G., Hunt A.N., Legiret F.-E., Postle
A.D., Achterberg E.P., 2013, Nutrient enrichment can increase the susceptibility
of reef corals to bleaching, Nature Climate Change 3(2), pp. 160-164.

Helber S.B., Winters G., Stuhr M., Belshe E., Brohl S., Schmid M., Reuter H.,
Teichberg M., 2021, Nutrient history affects the response and resilience of the
tropical seagrass Halophila stipulacea to further enrichment in its native habitat,
Frontiers in Plant Science 12, pp. 678341.

El-Khaled Y.C., Kler Lago A., Mezger S.D., Wild C., 2022, Comparative
evaluation of free web tools Image]J and Photopea for the surface area
quantification of planar substrates and organisms, Diversity 14(4), pp. 272.
Abramoff M.D., Magalhdes P.J., Ram S.J., 2004, Image processing with
Imagel, Biophotonics international 11(7), pp. 36-42.

Bythell J., Pan P., Lee J., 2001, Three-dimensional morphometric
measurements of reef corals using underwater photogrammetry techniques,
Coral Reefs 20, pp. 193-199.

Bennecke S., Kwasnitschka T., Metaxas A., Dullo W.-C., 2016, In situ growth
rates of deep-water octocorals determined from 3D photogrammetric
reconstructions, Coral Reefs 35, pp. 1227-1239.

Dang Tran Tu Tram, Dao Thi Hong Ngoc, Nguyen Thi Nguyet Hue, Ho Son
Lam, Dinh Truong An, Doan Van Than, Nguyen Truong Tan Tai, Do Hai Dang,
Phan Kim Hoang, Tran Cong Thinh, 2023, Effect of fragment size on growth
and survival rate of soft coral Sarcophyton sp., Vietnam Journal of Marine
Science and Technology 23(4), pp. 411-419.

Harrison P.L., Wallace C.C., 1990, Reproduction, dispersal and recruitment of
scleractinian corals, Coral reefs, Elsevier, p. 133-207.

Lasker H.; 1988, The incidence and rate of vegetative propagation among coral
reef alcyonarians, Proc 6th Int Coral Reef Symp Townsville, p. 763-768.
Benayahu Y., Loya Y., 1985, Settlement and recruitment of a soft coral: why is
Xenia macrospiculata a successful colonizer?, Bulletin of Marine Science 36(1),
pp. 177-188.



119

[73] Hwang S.-J., Song J.-1., 2007, Reproductive biology and larval development of
the temperate soft coral Dendronephthya gigantea (Alcyonacea: Nephtheidae),
Marine Biology 152, pp. 273-284.

[74] Benayahu Y., Weil D., Kleinman M., 1990, Radiation of broadcasting and
brooding patterns in coral reef alcyonaceans, Advances in invertebrate
reproduction 5, pp. 323-328.

[75] Benayahu Y., Loya Y., 1986, Sexual reproduction of a soft coral: synchronous
and brief annual spawning of Sarcophyton glaucum (Quoy & Gaimard, 1833),
The Biological Bulletin 170(1), pp. 32-42.

[76] Schleyer M.H., Kruger A., Benayahu Y., 2004, Reproduction and the unusual
condition of hermaphroditism in Sarcophyton glaucum (Octocorallia,
Alcyoniidae) in KwaZulu-Natal, South Africa, Hydrobiologia 530, pp. 399-
409.

[77] Achituv Y., Benayahu Y., 1990, Polyp dimorphism and functional, sequential
hermaphroditism in the soft coral Heteroxenia fuscescens (Octocorallia),
Marine Ecology Progress Series, pp. 263-269.

[78] Hellstrom M., Kavanagh K.D., Benzie J.A., 2010, Multiple spawning events
and sexual reproduction in the octocoral Sarcophyton elegans (Cnidaria:
Alcyonacea) on Lizard Island, Great Barrier Reef, Marine Biology 157, pp. 383-
392.

[79] Lasker H.R., 2006, High fertilization success in a surface-brooding Caribbean
gorgonian, The Biological Bulletin 210(1), pp. 10-17.

[80] Babcock R., Bull G., Harrison P.L., Heyward A., Oliver J., Wallace C., Willis
B., 1986, Synchronous spawnings of 105 scleractinian coral species on the
Great Barrier Reef, Marine Biology 90, pp. 379-394.

[81] Benayahu Y., Loya Y., 1983, Surface brooding in the Red Sea soft coral
Parerythropodium fulvum fulvum (Forskal, 1775), The Biological Bulletin
165(2), pp. 353-369.

[82] Brazeau D.A., Lasker H.R., 1989, The reproductive cycle and spawning in a
Caribbean gorgonian, The Biological Bulletin 176(1), pp. 1-7.

[83] McFadden C.S., Donahue R., Hadland B.K., Weston R., 2001, A molecular
phylogenetic analysis of reproductive trait evolution in the soft coral genus
Alcyonium, Evolution 55(1), pp. 54-67.

[84] Fautin D.G., Westfall J.A., Cartwright P., Daly M., Wyttenbach C.R., 2007,
Coelenterate Biology 2003: trends in research on Cnidaria and Ctenophora,
Hydrobiologia, pp. 530/531:xi-xiii.

[85] Cordes E., Nybakken J., VanDykhuizen G., 2001, Reproduction and growth of
Anthomastus ritteri (octocorallia: Alcyonacea) from Monterey Bay, California,
USA, Marine Biology 138, pp. 491-501.

[86] Simpson A., 2009, Reproduction in octocorals (Subclass Octocorallia): a review
of published literature, Deep-Sea Corals Portal.

[87] Bayer F.M., 1973, Colonial organization in octocorals, In: Boardman C, Ive O,
editors, Animal colonies, Dowden, Hutchinson & Koss, Inc., p. 69-93.

[88] Hartnoll R., 1975, The annual cycle of Alcyonium digitatum, Estuarine and
Coastal Marine Science 3(1), pp. 71-78.



120

[89] Yamazato K., Sato M., Yamashiro H.; 1981, Reproductive biology of an
alcyonacean coral, Lobophytum crassum Marenzeller, Proc 4th int coral Reef
Symp, p. 671-678.

[90] Ashworth J., 1899, The Structure of Xenia Hicksoni, nov. sp., with some
Observations on Heteroxenia Elijzabetha, Kolliker, Journal of Cell Science
2(167), pp. 245-304.

[91] Lasker H., Kim K., 1997, Larval development and settlement behavior of the
gorgonian coral Plexaura kuna, Oceanographic Literature Review 6(44), pp.
610.

[92] Kapela W., Lasker H., 1999, Size-dependent reproduction in the Caribbean
gorgonian Pseudoplexaura porosa, Marine Biology 135, pp. 107-114.

[93] Gutiérrez-Rodriguez C., Lasker H.R., 2004, Reproductive biology,
development, and planula behavior in the Caribbean gorgonian
Pseudopterogorgia elisabethae, Invertebrate Biology 123(1), pp. 54-67.

[94] Richmond R.H., Hunter C.L., 1990, Reproduction and recruitment of corals:
comparisons among the Caribbean, the tropical Pacific, and the Red Sea,
Marine ecology progress series Oldendorf 60(1), pp. 185-203.

[95] Orejas C., Lopez-Gonzélez P.J., Gili J.M., Teixido N., Gutt J., Arntz W., 2002,
Distribution and reproductive ecology of the Antarctic octocoral Ainigmaptilon
antarcticum in the Weddell Sea, Marine Ecology Progress Series 231, pp. 101-
114.

[96] Levitan D.R., 2000, Optimal egg size in marine invertebrates: theory and
phylogenetic analysis of the critical relationship between egg size and
development time in echinoids, The American Naturalist 156(2), pp. 175-192.

[97] Sammarco P.W., Strychar K.B., 2013, Responses to high seawater temperatures
in zooxanthellate octocorals, PloS One 8(2), pp. €54989.

[98] Rodrigues L.J., Grottoli A.G., 2007, Energy reserves and metabolism as
indicators of coral recovery from bleaching, Limnology and oceanography
52(5), pp. 1874-1882.

[99] Muscatine L., R. McCloskey L., E. Marian R., 1981, Estimating the daily
contribution of carbon from zooxanthellae to coral animal respiration 1,
Limnology and Oceanography 26(4), pp. 601-611.

[100] Soong K., Chen T.-a., 2003, Coral Transplantation: Regeneration and Growth
of Acropora Fragments in a Nursery, Restoration Ecology 11(1), pp. 62-71.
DOI:https://doi.org/10.1046/j.1526-100X.2003.00100.x.

[101] EllisS., Ellis E.; 2002, Recent advances in lagoon-based farming practices for
eight species of commercially valuable hard and soft corals, Center for Tropical
and Subtropical Aquaculture, Publication No. 147.

[102] McDonnell G., Russell A.D., 1999, Antiseptics and disinfectants: activity,
action, and resistance, Clin Microbiol Rev 12(1), pp. 147-79.
DOI:10.1128/cmr.12.1.147.

[103] Prada C., Schizas N.V., Yoshioka P.M., 2008, Phenotypic plasticity or
speciation? A case from a clonal marine organism, BMC Evolutionary Biology
8, pp. 1-19.

[104] Gottardi W., 2015, lodine as Disinfectant, lodine Chemistry and Applications,
p. 375-410.




121

[105] Calfo A., 2009, Book of Coral Propagation: Reef Gardening for Aquarists.
Volume 1. 2nd Edition. Reading Trees Publications. Monroeville, PA. 416p.

[106] Bartlett T.C.; 2013, Small scale experimental systems for coral research:
considerations, planning, and recommendations, NOAA technical
memorandum NOS NCCOS; 165, National Marine Fisheries Service, National
Ocean Service, National Centers for Coastal Ocean Science, National Oceanic
Atmospheric, Administration Coral Reef Conservation, United States.

[107] Eaton K.R., Clark A.S., Curtis K., Favero M., Hanna Holloway N., Ewen K.,
Muller E.M., 2022, A highly effective therapeutic ointment for treating corals
with  black band disease, PLoS One 17(10), pp. €0276902.
DOI:10.1371/journal.pone.0276902.

[108] Miller C.V., May L.A., Moffitt Z.J., Woodley C.M., 2020, Exploratory
treatments for stony coral tissue loss disease: pillar coral (Dendrogyra
cylindrus). NOAA

Technical Memorandum NOS NCCOS 245 and CRCP 37. Charleston, SC. 78 pp.

[109] Klinges J.G., Craig Z.W., Villoch Diaz-Mauriio M., Merck D.E., Brooks S.N.,
Manfroy A.A., Clark A.S., 2023, Common aquarium antiseptics do not cause
long-term shifts in coral microbiota but may impact coral growth rates,
Frontiers in Marine Science 10. DOI:10.3389/fmars.2023.1281691.

[110] Okubo N., Motokawa T., Omori M., 2007, When fragmented coral spawn?
Effect of size and timing on survivorship and fecundity of fragmentation in
Acropora formosa, Marine Biology 151, pp. 353-363.

[111] Lirman D., Thyberg T., Herlan J., Hill C., Young-Lahiff C., Schopmeyer S.,
Huntington B., Santos R., Drury C., 2010, Propagation of the threatened
staghorn coral Acropora cervicornis: methods to minimize the impacts of
fragment collection and maximize production, Coral Reefs 29, pp. 729-735.

[112] Osinga R., Schutter M., Griffioen B., Wijffels R.H., Verreth J.A., Shafir S.,
Henard S., Taruffi M., Gili C., Lavorano S., 2011, The biology and economics
of coral growth, Marine biotechnology 13, pp. 658-671.

[113] Okubo N., Taniguchi H., Motokawa T., 2005, Successful methods for
transplanting fragments of Acropora formosa and Acropora hyacinthus, Coral
Reefs 24, pp. 333-342.

[114] Larkin M.F., Davis T.R., Harasti D., Benkendorff K., Smith S.D., 2023,
Substantial advancement in aquaria rearing methods to assist recovery of an
Endangered soft coral, Aquatic Conservation: Marine and Freshwater
Ecosystems 33(1), pp. 1-14.

[115] Delbeek J., Sprung J., 1994, The Reef Aquarium, Ricordea Pub, USA.

[116] Bruckner A.W., 2000, New threat to coral reefs: trade in coral organisms,
Issues in Science and Technology 17(1), pp. 63-68.

[117] Shafir S., Abady S., Rinkevich B., 2009, Improved sustainable maintenance
for mid-water coral nursery by the application of an anti-fouling agent, Journal
of Experimental Marine Biology and Ecology 368(2), pp. 124-128.

[118] Ferrier-Pages C., Allemand D., Gattuso J.P., Jaubert J., Rassoulzadegan F.,
1998, Microheterotrophy in the zooxanthellate coral Stylophora pistillata:
effects of light and ciliate density, Limnology and Oceanography 43(7), pp.
1639-1648.



122

[119] Huffmyer A.S., Johnson C.J., Epps A.M., Lemus J.D., Gates R.D., 2021,
Feeding and thermal conditioning enhance coral temperature tolerance in
juvenile Pocillopora acuta, Royal Society Open Science 8(5), pp. 210644.

[120] Roman M., Furnas M., Mullin M., 1990, Zooplankton abundance and grazing
at Davies reef, great barrier reef, Australia, Marine Biology 105(1), pp. 73-82.

[121] Sebens K., Grace S., Helmuth B., Maney Jr E., Miles J., 1998, Water flow and
prey capture by three scleractinian corals, Madracis mirabilis, Montastrea
cavernosa and Porites porites, in a field enclosure, Marine Biology 131(2), pp.
347-360.

[122] Connolly S.R., Lopez-Yglesias M., Anthony K.R., 2012, Food availability
promotes rapid recovery from thermal stress in a scleractinian coral, Coral reefs
31(4), pp. 951-960.

[123] Kherraz-Chemlal D., Boukhatem T., Khelil F., Sahnouni F., Maatalah A.,
Boutiba Z., 2017, Determination of biological characteristics of Artemia salina
(Crustacea: Anostraca) population from saline Bethioua (Oran, Algeria), Int J
Biosci 10(1), pp. 117-125.

[124] Fan T.-Y., Huang Y.-L., Mayfield A.; 2024, Effects of Food Concentration
and Light Intensity on the Growth of a Model Coral, Oceans, MDPI, p. 150-
165.

[125] Zaidi P.N., Mustaffa F.A.A., Hong T., 2023, Influence of different feeding
regimes on the survival and growth of Acropora digitifera in husbandry,
Journal of Sustainability Science and Management 18(1), pp. 118-132.

[126] Lubzens E., 1987, Raising rotifers for use in aquaculture, Hydrobiologia
147(1), pp. 245-255.

[127] Rocha R.J., Calado R., Cartaxana P., Furtado J., Serdédio J., 2013,
Photobiology and growth of leather coral Sarcophyton ct. glaucum fragments
stocked under low light in a recirculated system, Aquaculture 414, pp. 235-242.

[128] Dong R., Li W., Wang P., Dong D., Song X., Li X., 2023, Effects of light
intensity and photoperiod on the cultivation of the soft coral Sarcophyton
trocheliophorum, Marine Environmental Research 184, pp. 105856.

[129] Tuan V.S., Yet N.H., Alino P.; 1997, Coral and Coral reefs in the North of
Spratly Archipelago-the Results of RP-VN JOMSRE-SCS 1996, Proc Sci Conf
RP-VN JOMSRE-SCS, p. 87-101.

[130] V& SiTuan, Nguyén Huy Yét, Nguyén Van Long, 2006, Hé sinh thdi ran san
hé bién Viét Nam [Coral reefs of Viet Nam], Nha Xuat Ban Khoa Hoc va K¥
Thuat, Viét Nam.

[131] Hoang Xuan Bén, Htra Thai Tuyén, Phan Kim Hoang, Nguyén Vin Long, V5
S Tuén, 2015, Hién trang, xu thé va kha nang phuc hdi da dang sinh hoc ran
san ho ¢ vinh Nha Trang. Tuyén Tap Nghién Cau Bién, tap 21, s6 2: 176-187.

[132] Thuy Nguyén Thi Thanh, 2012, Mot s dic diém sinh hoc cta san ho trong
diéu kién tu nhién va nudi gilt, Tap chi Khoa hoc va Cong nghé Bién 4, pp. 42-
51.

[133] Vi Anh Tu, 2015, Nghién ctru thanh phﬁn hoa hoc va khao sat hoat tinh sinh
hoc san hé mém Sinularia dissecta & Viét Nam. Pai hoc Thai Nguyén., pp. 99
trang.



123

[134] Pham Thé Tung, 2016, Nghién ciru thanh phcfn hoa hoc va hoat tinh sinh hoc
ciia hai lodi san hé mém Sarcophyton pauciplicatum va Sinularia crucia ¢ Viét
Nam, Truong Pai hoc Bach Khoa Ha Nadi.

[135] Nguyen Thi Huong, Ninh Thi Ngoc, Tran Thi Hong Hanh, Tran Hong Quang,
Nguyen Xuan Cuong, Nguyen Hoai Nam, Chau Van Minh, 2019, Chemical
constituents from the soft coral Sinularia digitata, Vietnam Journal of
Chemistry 57(5), pp. 636-640.

[136] Pham Thi Mién, Nguyén Ngoc Théng, Nguyén Kim Hanh, 2018, Phat hién
Bacillus sp. VK2 phan 1ap tor Acropora hyacinthus & Ninh Thuan khang vi
khuan gay bénh “white pox” cho san ho Acropora palmata., Tap chi Khoa hoc
va Céng nghé Bién 18(2), pp. 197-204.

[137] Pao Thi Hong Ngoc, Pang Tran Ta Tram, H6 Son Lam, Nguyén Thi Nguyét
Hué¢, Dinh Truong An, Nguyen Truong Tan Tai, 2022, Anh hudng cua loai gia
thé dén sinh san vo tinh bang phuong phap tach manh san hé Sinularia sp. va
Cladiella sp. trong hé théng tuan hoan, Héi Nghi Bién Péng 2022, Nha Trang,
13-14/09/2022, pp. 351-360.

[138] English S., Wilkinson C., Baker V., 1994, Survey manual for tropical marine
resources, Australia institute of marine science townsville Australia,
Townsville, Australia.

[139] Bayer F.M., Grasshoff M., Verseveldt J., 1983, lllustrated trilingual glossary
of morphological and anatomical terms applied to Octocorallia, Brill Archive.

[140] Parson T., Maita Y., Lalli C.; 1984, A Manual of Chemical and Biological
Methods for Analysis Seawater, Pergamon Press.

[141] FanT.Y., Chou Y.H., Dai C.F., 2005, Sexual reproduction of the alcyonacean
coral Lobophytum pauciflorum in southern Taiwan, Bulletin of Marine Science
76(1), pp. 143-154.

[142] FowlerlJ., Cohen L., Jarvis P., 2013, Practical statistics for field biology, John
Wiley & Sons, UK.

[143] Vicentuan K., 2009, Effects of fragmentation and transplantation on
reproduction in Acropora muricata and Hydnophora rigida, University of the
Philippines, Philippines.

[144] Glynn P., Gassman N., Eakin C., Cortes J., Smith D., Guzman H., 1991, Reef
coral reproduction in the eastern Pacific: Costa Rica, Panama, and Galapagos
Islands (Ecuador) 1. Pocilloporidae, Marine Biology 109, pp. 355-368.

[145] Gordon A.K., 1999, The effect of diet and age-at-weaning on growth and
survival of clownfish Amphiprion percula (Pisces: Pomacentridae), Rhodes
University Grahamstown, South Africa.

[146] Cunha L., 2006, Propagation and nutrition of the soft coral Sinularia sp.,
Science in Shellfish Biology, Fisheries and Culture, University of Wales.

[147] Pupier C.A., Bednarz V.N., Ferrier-Pages C., 2018, Studies with soft corals—
recommendations on sample processing and normalization metrics, Frontiers in
Marine Science 5, pp. 348.

[148] Steinberg R.K., Johnston E.L., Bednarek T., Dafforn K.A., Ainsworth T.D.,
2021, Its What’s on the Inside That Counts: An Effective, Efficient, and
Streamlined Method for Quantification of Octocoral Symbiodiniaceae and
Chlorophyll, Frontiers in Marine Science 8, pp. 710730.



124

[149] Jeffrey S.W., Humphrey G.F., 1975, New spectrophotometric equations for
determining chlorophylls a, b, cl and c2 in higher plants, algae and natural
phytoplankton, Biochemie und Physiologie der Pflanzen 167(2), pp. 191-194.
DOI:https://doi.org/10.1016/S0015-3796(17)30778-3.

[150] Dautova T.N., Savinkin O.V., 2013, Octocorallia: Alcyoniidae. Benthic fauna
of the Bay of Nha Trang, Southern Vietnam, KMK Scientific Press, Moscow.

[151] Lé Thi Vinh, Duong Trong Kiém, Nguyén Hong Thu, Pham Hitu Tam, Pham
Hong Ngoc, Lé Hung Phti, V5 Tran Tuin Linh; 2014, Chdt lwong méi truong
tai cac ran san ho trong vinh Nha Trang [Environmental quality at coral reefs
in Nha Trang bay], Ky yéu Hoi nghi Qudc té “Bién Dong 20127, Nha Trang,
12-14/9/2012, p. 254-262.

[152] Brito T., Tyler P., Clarke A., 1997, Reproductive biology of the Antarctic
octocoral Thouarella variabilis Wright & Studer, 1889. In: Hartog, J.C. den,
(ed.) Proceedings of the 6th International Conference on Coelenterate Biology,
1995. Leiden, National Museum of Natural History, 63-69.

[153] Pham Thi Kha, Cao Thi Thu Trang, Nguyén Van Quan, Tran Manh Ha, Lé
Van Nam, 2021, Dién bién chét lwong nudc vinh Nha Trang giai doan 2017 —
2020, Ky yeu hoz thao Khoa hoc Dia li nhan van voi viéc thuc hién chién lgc
phat trién bén viing kinh té bién Nha Xudt Ban Khoa Hoc Xa Hoi.

[154] Feussner K.-D., Waqga T., 2013, Five new species of Sarcophyton
(Coelenterata: Octocorallia) from the Fiji Islands, The South Pacific Journal of
Natural and Applied Sciences 31(1), pp. 1-26.

[155] Kleypas J.A., McManus J.W., Mefniez L.A., 1999, Environmental limits to
coral reef development: where do we draw the line?, American zoologist 39(1),
pp. 146-159.

[156] Guan Y., Hohn S., Merico A., 2015, Suitable environmental ranges for
potential coral reef habitats in the tropical ocean, PloS one 10(6), pp. 012883 1.

[157] Mandelberg-Aharon Y., Benayahu Y., 2015, Reproductive features of the Red
Sea octocoral Sarcophyton auritum Verseveldt & Benayahu, 1978 are uniform
within generic boundaries across wide biogeographical regions, Hydrobiologia
759, pp. 119-132.

[158] Chou Y., 2002, Sexual reproduction of three alcyonacean species in southern
Taiwan, MSc thesis, National Taiwan University, Taiwan.

[159] Babcock R.C., 1986, 4 comparison of the population ecology of reef flat corals
of the family Faviidae (Goniastrea, Platygyra), James Cook University.

[160] Chia F., Crawford B., 1973, Some observations on gametogenesis, larval
development and substratum selection of the sea pen Ptilosarcus guerneyi,
Marine Biology 23, pp. 73-82.

[161] Sweet M., Jones R., Bythell J., 2012, Coral diseases in aquaria and in nature,
Journal of the Marine Biological Association of the United Kingdom 92(4), pp.
791-801. DOI:10.1017/S0025315411001688.

[162] Barneah O., Malik Z., Benayahu Y., 2002, Attachment to the substrate by soft
coral fragments: desmocyte development, structure, and function, Invertebrate
Biology 121(2), pp. 81-90.

[163] Guest J.R., Dizon R.M., Edwards A.J., Franco C., Gomez E.D., 2011, How
Quickly do Fragments of Coral “Self-Attach” after Transplantation?,




125

Restoration Ecology 19(2), pp. 234-242. DOI:https://doi.org/10.1111/1.1526-
100X.2009.00562.x.

[164] Varghese M., Thomas V., Joshi K.K., Ignatius B., Kavungal V., Naomi T.,
Manisseri M., George R., 2012, Culture of the soft coral, Lobophytum
pauciflorum (Family: Alcyoniidae) under captive conditions at Kochi, India.

[165] Mendes C., Fernandes C., Moreira A., Chambel J., Maranhao P., Leandro S.,
2017, Effect of LEDs Light Spectrum on Success of Fragmentation and Growth
of Leather Coral Sarcophyton spp, International Journal of Aquaculture.
DOI:10.5376/1ja.2017.07.0008.

[166] Subhan B., Saputra D.A., Arafat D., Madduppa H., Ayu L.P., Ervinia A., Akbar
N., Soedharma D., Revany R., Lestari D.F., Hidayat S.A., Wiyanto D.B., 2022,
In situ transplantation of soft coral Sarcophyton sp. in concrete pool, IOP
Conference Series: Earth and Environmental Science 1033(1), pp. 012033.
DOI:10.1088/1755-1315/1033/1/012033.

[167] Catia F., Catarina M., André M., Chambel J., Rui R., Leandro S., Pedrosa R.;
2014, LEDs light spectrum effect on the success of fragmentation and growth of
the leather coral Sarcophyton spp, Frontiers in Marine Science Conference
Abstract:  International =~ Meeting on  Marine  Research  2014.
DOI:10.3389/conf.FMARS.2014.02.00137.

[168] Harriott V., Fisk D., 1989, Coral transplantation as a reef management option,
Proceedings of the Sixth International Coral Reef Symposium, Townsville 2, pp.
375-379.

[169] Travesso M., Missionario M., Cruz S., Calado R., Madeira D., 2023,
Combined effect of marine heatwaves and light intensity on the cellular stress
response and photophysiology of the leather coral Sarcophyton cf. glaucum,
Science of  The Total  Environment 861, pp. 160460.
DOL:https://doi.org/10.1016/].scitotenv.2022.160460.

[170] Ladriere O., Compére P., Decloux N., Vandewalle P., Poulicek M., 2008,
Morphological alterations of zooxanthellae in bleached cnidarian hosts, Cahiers
de Biologie Marine 49(3), pp. 215-227.

[171] Iwamoto K., Shiraiwa Y., 2012, Characterization of Intracellular Iodine
Accumulation by Ilodine-Tolerant Microalgae, Procedia Environmental
Sciences 15, pp. 34-42. DOIL:https://doi.org/10.1016/j.proenv.2012.05.007.

[172] Imai I., Hatano M., Naito K., 2004, Development of a chemically defined
artificial medium for marine red tide-causing raphidophycean flagellates,
Plankton Biology and Ecology 51, pp. 95-102.

[173] Plass-Johnson J., Cardini U., van Hoytema N., Bayraktarov E., Burghardt I.,
Naumann M., Wild C., 2015, Coral Bleaching, p. 117-146.

[174] Dunn S.R., Bythell J.C., Le Tissier M.D.A., Burnett W.J., Thomason J.C.,
2002, Programmed cell death and cell necrosis activity during hyperthermic
stress-induced bleaching of the symbiotic sea anemone Aiptasia sp, Journal of
Experimental Marine Biology and Ecology 272(1), pp. 29-53.
DOI:https://doi.org/10.1016/S0022-0981(02)00036-9.

[175] Drosou A., Falabella A., Kirsner R., 2003, Antiseptics on Wounds: An Area
of Controversy, Wounds 15, pp. 149-166.




126

[176] Chu T.-W., Cheng C.-M., Cheng Y.-R., Dong C.-D., Chuang C.-H., Pan C.-
H., Sun W.-T., Ding D.-S., 2022, Evaluation of Clove Extract for Drug Therapy
of Ciliate Infection in Coral (Goniopora columna), Biology 11(2), pp. 280.

[177] Xu W., Ahmed W., Mahmood M., Li W., Mehmood S., 2023, Physiological
and biochemical responses of soft coral Sarcophyton trocheliophorum to
doxycycline hydrochloride exposure, Scientific Reports 13(1), pp. 17665.
DOI:10.1038/s41598-023-44383-1.

[178] Lam H.S., Hue N.-T.N., Tram D.-T.T., Dang D.-H., Ben H.-X., Ha D.-V.,
Hoang D.-H., 2025, Interactive effects of Lugol concentrations and soaking
durations on physiology of fragment of soft coral, Sarcophyton serenei (Tixier-
Durivault, 1958), Regional Studies in Marine Science 83, pp. 104078.

[179] Porter J.W., 1976, Autotrophy, heterotrophy, and resource partitioning in
Caribbean reef-building corals, The American Naturalist 110(975), pp. 731-
742.

[180] Sebens K., Vandersall K., Savina L., Graham K., 1996, Zooplankton capture
by two scleractinian corals, Madracis mirabilis and Montastrea cavernosa, in a
field enclosure, Marine Biology 127(2), pp. 303-317.

[181] Lam H.S., Nguyet H.N.T., Hong N.D.T., Tu T.D.T., Nhat N.N.C., Thai A.H.,
Thi H.H., Minh Q.T., Xuan B.H., Viet H.D., 2025, Morphological
characteristics of soft coral Sarcophyton serenei (Tixier-Durivault, 1958) in
Nha Trang Bay, Vietnam Journal of Marine Science and Technology 25(3), pp.
297-309.

[182] Lewis J.B., 1982, Feeding behaviour and feeding ecology of the Octocorallia
(Coelenterata: Anthozoa), Journal of Zoology 196(3), pp. 371-384.

[183] Hoegh-Guldberg O., Smith G.J., 1989, Influence of the population density of
zooxanthellae and supply of ammonium on the biomass and metabolic
characteristics of the reef corals Seriatopora hystrix and Stylophora pistillata,
Marine Ecology Progress Series 57, pp. 173-186.

[184] Anthony K., Hoegh-Guldberg O., 2003, Variation in coral photosynthesis,
respiration and growth characteristics in contrasting light microhabitats: an
analogue to plants in forest gaps and understoreys?, Functional Ecology, pp.
246-259.

[185] Schoepf V., Grottoli A.G., Levas S.J., Aschaffenburg M.D., Baumann J.H.,
Matsui Y., Warner M.E., 2015, Annual coral bleaching and the long-term
recovery capacity of coral, Proceedings of the Royal Society B: Biological
Sciences 282(1819), pp. 20151887.

[186] Titlyanov E., Bil' K., Fomina 1., Titlyanova T., Leletkin V., Eden N., Malkin
A., Dubinsky Z., 2000, Effects of dissolved ammonium addition and host
feeding with Artemia salina on photoacclimation of the hermatypic coral
Stylophora pistillata, Marine Biology 137(3), pp. 463-472.

[187] Muscatine L., Grossman D., Doino J., 1991, Release of symbiotic algae by
tropical sea animones and corals after cold shock, Marine Ecology Progress
Series 77, pp. 233-243.

[188] Wijgerde T., Henkemans P., Osinga R., 2012, Effects of irradiance and light
spectrum on growth of the scleractinian coral Galaxea fascicularis—
Applicability of LEP and LED lighting to coral aquaculture, Aquaculture 344,
pp. 188-193.



127

[189] Leal M.C., Ferrier-Pagés C., Petersen D., Osinga R., 2016, Coral aquaculture:
applying scientific knowledge to ex situ production, Reviews in Aquaculture
8(2), pp. 136-153.

[190] Harriott V., Fisk D.; 1988, Coral transplantation as a reef management option,
Proceedings of the 6th international coral reef symposium, p. 375-379.

[191] Schutter M., van der Ven R.M., Janse M., Verreth J.A., Wijffels R.H., Osinga
R., 2012, Light intensity, photoperiod duration, daily light flux and coral growth
of Galaxea fascicularis in an aquarium setting: a matter of photons?, Journal of
the Marine Biological Association of the United Kingdom 92(4), pp. 703-712.

[192] Palmer C.V., Modi C.K., Mydlarz L.D., 2009, Coral fluorescent proteins as
antioxidants, PloS one 4(10), pp. €7298.

[193] Dos Santos R.W., Schmidt E.C., de L Felix M.R., Polo L.K., Kreusch M.,
Pereira D.T., Costa G.B., Simioni C., Chow F., Ramlov F., 2014, Bioabsorption
of cadmium, copper and lead by the red macroalga Gelidium floridanum:
physiological responses and ultrastructure features, Ecotoxicology and
Environmental Safety 105, pp. 80-89.

[194] Salih A., Larkum A., Cox G., Kiihl M., Hoegh-Guldberg O., 2000, Fluorescent
pigments in corals are photoprotective, Nature 408(6814), pp. 850-853.

[195] Oswald F., Schmitt F., Leutenegger A., Ivanchenko S., D'Angelo C., Salih A.,
Maslakova S., Bulina M., Schirmbeck R., Nienhaus G., 2007, Contributions of
host and symbiont pigments to the coloration of reef corals, The FEBS journal
274(4), pp- 1102-1122.

[196] Kojis B.L., Quinn N.J., 1984, Seasonal and depth variation in fecundity of
Acropora palifera at two reefs in Papua New Guinea, Coral reefs 3(3), pp. 165-
172.

[197] Colombo-Pallotta M., Rodriguez-Roman A., Iglesias-Prieto R., 2010,
Calcification in bleached and unbleached Montastraea faveolata: evaluating the
role of oxygen and glycerol, Coral Reefs 29(4), pp. 899-907.

[198] Roth M.S., 2010, Coral fluorescence and symbiosis: Photoacclimation,
thermal shock, life history changes, and implications for reef monitoring,
University of California, San Diego, USA.

[199] Ulstrup K., Hill R., Van Oppen M., Larkum A., Ralph P., 2008, Seasonal
variation in the photo-physiology of homogeneous and heterogeneous
Symbiodinium consortia in two scleractinian corals, Marine Ecology Progress
Series 361, pp. 139-150.

[200] Fitt W.K., McFarland F., Warner M.E., Chilcoat G.C., 2000, Seasonal patterns
of tissue biomass and densities of symbiotic dinoflagellates in reef corals and
relation to coral bleaching, Limnology and Oceanography 45(3), pp. 677-685.

[201] Allemand D., Tambutté E., Zoccola D., Tambutté S., 2010, Coral calcification,
cells to reefs, Coral reefs: an ecosystem in transition, pp. 119-150.

[202] Tambutté S., Holcomb M., Ferrier-Pagés C., Reynaud S., Tambutté E.,
Zoccola D., Allemand D., 2011, Coral biomineralization: From the gene to the
environment, Journal of Experimental Marine Biology and Ecology 408(1-2),
pp. 58-78.

[203] Ibrahim M.A., Abdelrahman A.H., Atia M.A., Mohamed T.A., Moustafa
M.F., Hakami A.R., Khalifa S.A., Alhumaydhi F.A., Alrumaihi F., Abidi S.H.,
2021, Blue biotechnology: computational screening of Sarcophyton cembranoid



128

diterpenes for SARS-CoV-2 main protease inhibition, Marine Drugs 19(7), pp.
391.

[204] Huang T.-Y., Huang C.-Y., Chao C.-H., Lin C.-C., Dai C.-F., Su J.-H., Sung
P.-J., Wu S.-H., Sheu J.-H., 2020, New Biscembranoids Sardigitolides A—D and
Known Cembranoid-Related Compounds from Sarcophyton digitatum:
Isolation, Structure Elucidation, and Bioactivities, Marine Drugs 18(9), pp. 452.

[205] Palacio-Castro A.M., Smith T.B., Brandtneris V., Snyder G.A., van Hooidonk
R., Mat¢ J.L., Manzello D., Glynn P.W., Fong P., Baker A.C., 2023, Increased
dominance of heat-tolerant symbionts creates resilient coral reefs in near-term
ocean warming, Proceedings of the National Academy of Sciences 120(8), pp.
€2202388120.

[206] Cavailles J., Kuzmics C., Grube M., 2025, Symbiont dynamics and coral
regulation under changing temperatures, Coral Reefs, pp. 1-20.

[207] Quigley K.M., Ramsby B., Laffy P., Harris J., Mocellin V.J., Bay L.K., 2022,
Symbioses are restructured by repeated mass coral bleaching, Science Advances
8(49), pp. eabq8349.

[208] Olivares-Cordero D., Timmons C., Kenkel C.D., Quigley K.M., 2025,
Symbiont Community Changes Confer Fitness Benefits for Larvae in a
Vertically Transmitting Coral, Ecology and Evolution 15(1), pp. €70839.



