Nghién ctru khoa hoc céng nghé

Tang trwémg va ty 1€ sf)ng ciia hai loai san h6 thudc giong Acropora (A. muricata va
A. robusta) trén céc gia thé khac nhau tai Tram thir nghiém Pam Bay, Vinh Nha Trang
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Diém néi bt:

v' Nghién ctru cho thay hai loai san hé Acropora muricata va A. robusta c6 ty 18 sdng va tbc
d6 tang trudng cao khi dugc phuc hoi bang ky thuat vudn wom (trén gia thé day treo va
coc sét) tai Pam Bay, Vinh Nha Trang.

v' Két qua khing dinh tiém nang tmg dung ciia phuong phép nay trong cic chwong trinh phuc
hdi va bao tdn san ho tao ran tai khu vuc Vinh Nha Trang va cac vung nudce lan can.

Tém tit: Su suy giam nghiém trong quan thé san ho, dic biét ¢ cac loai thudc gidng Acropora,
da nhén manh nhu cau cép thiét ctia cong tic nhan gidng va phuc hoi ran san hd. Trong d6, k¥ thudt viron
wom dudi nude dugc xem 1a mot phuong phap hiéu qua dé bao ton va phuc hdi cac loai san ho tao ran quan
trong. Nghién ctru nay danh gia toc do ting truong va ty 1¢ song ciia hai lodi 4. muricata va A. robusta sau
gdn mot ndm trdng phuyc hdi tai Tram Nghién ciru Bién Dam Bay, Vinh Nha Trang trén gid thé day treo va
coc sét trén ran da tu nhién. Két qué cho théy, didu kién moi truong tai khu vuc nghién ctru phu hgp cho viée
trong phuc hoi, bao t6n va duy tri vuon wom san ho & ddy. Ty 1é song ciia san ho trén gia thé déy treo dat
68,09% (l0ai A. muricata), 1én t6i 100% (loai 4. robusta); d6i voi gia thé coc sét trén ran da ty nhién, ty 16
song ctia 2 loai san ho thir nghiém déu dat 80%. Tdc do tang truong trén gid thé diy treo ctia lodi A. muricata
trung binh dat 13,99 mm/thang, loai 4. robusta dat 19,31 mm/thang; doi véi gia thé coc sit trén ran da tu
nhién, loai A. muricata c téc do tang truong dat 6,80 mmvthang, loai A. robusta dat 12,04 mm/thang. Nghién
clru nay gop phan cung cap dir liéu thue nghiém cho cac chuong trinh phuc héi san ho, dong thoi mo ra
hudng tiép cin bén vimg trong bao ton ngudn gen san hd tai Vinh Nha Trang va cac ving bién lan can.

Tir khéa: Bdo ton; giong Acropora; ran san hé; tang treong; ty 1é song; Vinh Nha Trang.
1. PAT VAN PE

Ran san ho 1a mot trong nhitng h¢ sinh thai bién c6 da dang sinh hoc cao nhét trén thé gioi,
dong vai tro thiét yéu trong can bang sinh thai dai dwong ciing nhu mang lai nhiéu gia tri kinh té, xa
hdi cho con nguoi. V& mit sinh thai, ran san hd 1a noi cu tra, sinh san va cdng sinh cta hang nghin
loai sinh vat bién, hinh thanh nén cac mang lu6i dinh dudng phirc tap va 6n dinh. Céu trac ba chiéu
cta ran con déng vai trd nhu “twdng chin séng” tu nhién, giup giam thiéu anh huéng cia bio i,
han ché x6i mon bd bién va gép phan vao qua trinh ti tao bai bién. Bén canh do, nhiéu hop chét
sinh hoc ¢6 ngudn gdc tir san hd di dugc nghién ctru va ing dung trong y hoc, bao gdm cac hop
chét c6 tiém ning diéu tri ung thu va cac bénh mén tinh khac [1, 2].

Tuy nhién, trong vai thap ky qua, cac ran san ho trén toan cau dang d6i mit vai sy suy thoai
nghiém trong do tac dong tong hop cta bién ddi khi hau, 6 nhiém méi truong, danh bit huy diét va
cac hoat dong ven bién thiéu bén Vu’ng Tai Viét Nam, ran san hd ¢ Vinh Nha Trang - khu bao ton
blen dau tién va tiéu biéu ciia qudc gia - ciing khong nam ngoai xu hudng nay. Theo céc bao cao
gin day, d6 phu trung binh ciia san ho tai ddy da giam t6i 64,4%, trong d6 hai gidng san hd quan
trong 14 Acropora va Montipora lan luot giam t&i 80,6% va 82,3% [3, 4]. Dién tich cac ran san ho
khoe manh tai khu vuc nay da suy gidm manh tir 6,65 km? truée nam 1980 xuéng chi con 0,74
km? vao nam 2019 - tuong duong muc suy giam hon 90%. Riéng tai khu vuc Vinh Nha Trang,
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dién tich ran san ho da giam tir 275,72 ha vao ndm 2002 xudng con 84,34 ha vao nim 2024, tuong
duong voi mure suy giam 70% trong giai doan 22 nam [5].

Trudc thyc trang dang lo ngai nay, nhiéu quoc gia trong khu vuc nhu Malaysia, Indonesia,
Philippines, Singapore, Thai Lan va Viét Nam da trién khai cac chuong trinh phuc hdi ran san ho
voi cac ky thuat da dang, bao go6m: di doi tap doan san ho, phan manh cay ghep, va tao gia thé nhan
tao phuc vu phuc h01 [6]. Tai Viét Nam, cac phuong phap phuc hoi chu yéu tap trung vao ky thuat
tach manh san ho glong ¢6 kich thuée tap doan >10 cm va cdy tryc tiép vao mdi truong tw nhién.
Mot s nghién ctru dién hinh nhu V& Si Tudn va cong su (2009) tai Hon Ngang - Hon Nhan (Binh
binh), hay Hoang Xuan Bén (2006) tai Vinh Nha Trang d cho thay ty 1¢ séng ciia caic manh san hd
phuc héi dat tir 80-100% tai cac khu vuc it chiu tac dong ti€u cyc tir moi trudng va con nguoi [7, §].

_Trong s cac loai san ho cung, Acropora la gidng co y nghia dac biét quan trong vi dong vai
trd nén tang trong viéc hinh thanh céu tric ran, tao méi truong song va duy tri sw 6n dinh ctia hé sinh
thai san ho. Do do, bao ton va phuc hdi Acropora 13 wu tién hang dau trong cac chuong trinh phuc
hoi ran san ho hién nay. Dic biét, trong bdi canh bién dbi khi hau va cac ap lyc moi truong ngdy
cang gia tang, viéc nghién ctru kha nang thich nghi va tang truong cua Acropora s€ gop phan lam
sang t6 co ché chdng chiu ctia ran san ho néi chung trude cac bién dong méi truong [9, 10].

Mic du dd co mot sé nghién ciru phuc h01 san ho dugc thue hién tai Viét Nam, nhung Van
con thiéu cac dir liéu thuc nghiém chi tiét vé téc do ting tru’ong va ty 18 song cua giéng
Acropora tai ving bién Nha Trang. Nghién ctru nay nham danh gia tbc do sinh trudng va ty 18
sOng cua cac tap doan san hé giéng Acropora sau mot nam trong phuc hoi tai khu vuc nghién
ctru. Két qua sé cung cép co s khoa hoc quan trong phuc vu cong tac bao ton, luu gitt ngudn
gen va nang cao hiéu qua phyc hdi ran san ho bén vimg trong twong lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Poi twong: 2 loai san ho thudc gidng Acropora (A. muricata va A. robusta).

Pia diém: Tram Nghién ctru va Thir nghiém bién Dam Bay, Vinh Nha Trang (Hinh 1).
Thoi gian: Tir thang 8/2024 dén thang 7/2025.
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Hinh 1. Ban db khu vuc nghién ciru tai vinh Nha Trang, tinh Khanh Hoa. Cac chidm mau d6
biéu thi 10 diém thu mau nghién ctru, gbm Hon Bac (1), Bai Tién (2), Bang Ta (3), Hon Chong
(4), Hon Tam (5), Hon Mot (6), Dam Bdy (7), Pam Bay 2 (8), Pan 1 (9) va Bich Dam 2 (10).
Anh vé tinh bén phai thé hién vi tri Tram Nghién ctru va Thir nghiém bién Pam Bay
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Phuwong phap thu thip gidng san hd: 2 loai san ho duoc thu thap ¢ khu vyc Pam Bay,
Vinh Nha Trang (thu khong qua 10% tir san ho nguon) Cac manh san ho nay dugc thu tur it nhat
20 tip doan ngudn cho mdi loai nham dam béo tinh da dang ngudn gidng va giam sai 1éch do 1dy
tir cing tap doan. San hé sau khi thu dugc chuyén ngay vao cac x6 nhua chira nudc bién, dam bao
luén & trang thai ngap hoan toan trong qua trinh van chuyén. Cac manh san ho sau d6 dugc dat
vao ro nhya dé thich nghi trong diéu kién ty nhién tai diém thi nghiém trong 1-2 ngdy trugc khi
tién hanh gin 1én gid thé. Cac manh san ho tir mdi tap doan nguon s€ duoc phén b6 ddng déu cho
hai loai gia thé, dam bao mdi gia thé nhan > 1 manh tr mdi ngudn san ho.

Phwong phap tao gia thé va trong thir nghiém

Gia thé day treo: Cac diy cudc duc dudng kinh 2 mm, dai 5 m dugc ¢ dinh bang hé
thong phao ndi va cac diy neo theo chiéu thiang dimg cich nhau 80 cm. Vi tri tao gia thé & do
sau 6 dén 7 m. Sau do, cac tap doan san ho dugc ¢ dinh vao céac soi day cudc bé‘mg day rat &
cac vi tri c¢d khoang cach tinh tor mét nuéce (1 m; 1,5 m; 2 m; 2,5 m, 3 m; 3,5 m). Téng cong co
47 tap doan A. muricata voi kich thudc ban dau L, = 110,19 + 11,90 mm va 46 tap doan A.
robusta véi kich thude L, = 116,55 + 34,31 mm duoc tréng va gén nhén dé tién hanh theo doi vé
tang trudng va ty 18 song.

Gia thé coc sit: Cac coc st co dudong kinh 16 dén 18 mm dugc dong cb dinh viing chéc
trén ran da tu nhién (d9 sau cua ran da 2 - 4 m). Tuong tu, cac tdp doan san hé duogc ¢6 dinh
bang cac ddy rut trén cac coc sat (mdi coc 1 tap doan), 50 tap doan A. muricata véi kich thude
L, = 104,90 + 16,59 mm va 50 tap doan A. robusta véi kich thude L, = 132,9 + 23,79 mm
dugc trong va gan nhin dé tién hanh theo ddi vé tang trudng va ty 1& sdng.

Phwong phap xac dinh mét sé thong sé6 méi truong chinh

Phwong phap xdy dung so dé dd sau tai PAm Bay

Noi suy khong gian la phu(mg phéap dugc st dung dé xay dyng ban dd do6 sau [11]. Trong
sO cac k¥ thuat noi suy khong gian, phuwong phap noi suy nghich ddo khoang cach co trong s6
(IDW — Inverse Distance Weighted) dugc xem la mot tlep can don gian, truc quan va dé dién
giai, ddng thoi van dap ung d¢ chinh xac va dg tin cdy can thiét, va ciing da dwgc tich hop pho
bién trong hau hét cac phan mém GIS [12]. Do d6, phwong phap IDW duoc lwa chon ap dung dé
xdy dung ban d6 do sau tai Tram Nghién ctru va Thir nghiém bién Dam Bay.

Dit liéu d6 sau tai khu virc Tram Nghién ctru va Thtr nghiém bién Pam Bay duoc thu thap
vao thang 9/2024 bang thiét bi do sau don tia GPSMAP 585 PLUS (GARMIN, Pai Loan), tong
cong 186 diém dugc thu thap. Gia tri do sau dugc ndi suy bang phuong phap nghich dao khoang
cach ¢ trong s6 (IDW) trong d6 gia tri tai diém can ndi suy dugc xac dinh dua trén trung binh
trong s6 ctia cac diém lan can [13]. Gia tri d6 sau can noi suy tai vi tri xo, ki hiéu 2 (xo) duoc xac
dinh theo phuong trinh (1) [14], trong phuong:

A Z?_l z (x) d;"P
Z2(x0) =—%7—=— 1
( O) Z?:l d; P ( )
Trong do:
7 (x;) 1a gia tri cua d9 sau tai vi tri dugc do daci
n 1a 56 vi tri 14y mau lan can duoc sir dung cho ude tinh 2 (x)
d; 1a khoang cach gitra diém x, va diém x;
p 1a tham s lity thira, tham s6 p dugc thiét 1ap bang 2.
Phu’ang’phép xac dinh mdt s6 thong s6 mdi truomg: Cac thong s6 moi truong bjén
(nhiét d9, chi s6 pH, ham lugng oxy hoa tan, d6 médn) dugc do truc ti€p tai hién truong bang

may do cam tay pH HI 8314-1, may do oxy hoa tan Hanna HI 9147-4, mdy do d6 man HI
98319. Trong qué trinh do, tha truc tiép dau do ctia may do pH va oxy hoa tan (DO) vao trong
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nuée bién, cho ngap hoan toan dau do (cach mit nude tir 10 -15 cm), sau d6 bat may do, cho
cho céc gia tri pH va oxy hoa tan trén man hinh hién thi 6n dinh, khong dao dong thi ghi lan luot
cac két qua do dwgc. Hiéu chuan thiét bi trude khi do (may do pH hiéu chinh bang dung dich pH
7,01 HI 7007 va pH 10,01 HI 7010; may do ham luong oxy hoa tan hiéu chinh bang dung dich
oxy zero HI 7040L; may do do man hi¢u chinh béng dung dich NaCl 35,00 g/l HI 70024P theo
huéng dan ciia nha san xuat).

Phwong phap chim séc va thu thap s liéu

San h6 duoc kiém tra dinh ky hai 1an mdi thang, két hop vé sinh gia thé va ghi nhan
tinh trang strc khoe ctia cac tap doan. Trong mdi dot kiém tra, tién hanh loai bo toan bd 6¢
Drupella gay hai va don sach cac vat bAm khong mong muodn trén san ho va gia thé nhu thi
nilon, day cudc, bao bi nhya va cdc manh vun khéc, nham han ché canh tranh khong gian,
giam stress co hoc va dam bao diéu kién phat trién 6n dinh cho san hé. St dung may
Olympus TG6 d€ quay phim, chup hinh céc tap doan san ho duoc trong, cling nhu céac sinh
vat gy hai va sinh vat cdng sinh khac. Trong qué trinh chup cac tdp doan san ho, méy anh
dugc giit on dinh, voi éng kinh dit vuéng goc voi miat phang mau nham han ché sai 1éch do
goc nhin; thude chuan duge bd tri cing mit phang véi nhanh san hé. Khoang cach giita may
anh - mau - thude duge duy tri khéng doi nham dam bao tinh nhat quan cua dit liéu hinh
anh. Cac nhom sinh vat cong sinh va sinh vat gy hai s€ dugc dinh danh bang tham van cac
chuyén gia va mot s6 tai lidu tham khao théng dung.

Ty 18 song;

Ty 1& sdng (%) = (N1/Ng) x 100 )

Trong dé: Ny 1a sb luong tap doan san ho luu giir, N 1a s6 lugng san ho séng theo thoi
gian kiém tra.

Téc d6 tang truong duoc xac dinh theo cong thirc:

L (mm/thang) = (L — Lo)/(t) 3)

Trong dé: Li1a chiéu dai ¢ cac thoi gian do (mm); Lo 14 chiéu dai & thoi gian bét dau thi
nghiém; t; 1a cac thoi gian do (thang). Phan mém Image] dugc sir dung d€ do chiu dai tu cac
anh chup, v6i quy trinh hiéu chuan kich thudc thuc hién truc tiép trén tung anh dya vao do dai
thuc cta thude chuan. Chiéu dai L, ctia san hoé dugc do & kich thudce 16n nhét tir diém dau téi
diém cuoi cua tap doan san ho, sai s6 do bang phan mém ImageJ udc lugng khoang + 0,6 mm.

Phuong phap xir Iy s6 liéu: dit liéu duoc phan tich va xur Iy bang ngdn ngit lap trinh
Python (phién ban 3.10).

3.KET QUA

3.1. Céc thong sé méi trwong chinh tai Tram Pim Bay

Ban d6 do siu tai khu vuc xung quanh Tram Nghién cttu va Thur nghiém bién Pam
Bay cho thy khu vuc nay co do sau tuong ddi thip, dao dong tir 0 dén -17,8 m, véi gia tri
d0 sau trung binh -6,5 m. Pic biét, phﬁn mit nudc nam trong ranh gidi cua Tram Nghién
ctru va Thir nghiém bién Dam Bay c6 d6 siu trung binh -4,1 m, véi gia tri d6 sau thay ddi tir
0 dén -7,6 m. Piéu nay tao diéu kién thuén loi cho sy sinh ton va phat trién cua san hod trong
khu vuc ranh gi¢i cua Tram (Hinh 2).
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BAN DO DO SAU TAI TRAM NGHIEN CUU VA THU NGHIEM BIEN DAM BAY
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Hinh 2. Ban d6 d6 siu tai Tram Nghién ctru va Thir nghiém bién Dam Bay

Két qua danh gia d6 chinh xac mé hinh ndi suy IDW cho thay sy tuong quan cao giita
gia tri d6 sau dy bao va gia tri do dac thuc té (Hinh 3). M6 hinh dat RMSE = 1,38 m va h¢
s6 x4c dinh R? = 0,93, phan anh kha nang giai thich bién thién dir liéu tbt va sai sé dy bao
thap. Piéu nay khing dinh phuong phap IDW cho hiéu qua udc luong do siu dang tin ciy
tai khu vuc nghién cuu.
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So sanh do sau do dac va dw bao (80:20)
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Hinh 3. Kiém dinh d¢ sau do dac va do sau du bao tir mo hinh
Cac thong sO moi truong tai Tram Nghién ctru va Thir nghiém bién Dam Béy tir thang 6/2024
dén thang 6/2025 dugc thé hién ¢ Hinh 4. Cac thong s6 moi truong nhu nhiét do, d6 man, pH, oxy
hoa tan phu hgp cho qua trinh trong phuc héi va luu gilr ngudn gen thudc glong Acropora. Nhiét do
trung binh khoang 27,8°C, tuy nhién vao thang 9/2024 ghi nhan dugc nhiét do bé mat 16n hon 30°C.
P9 mén cao trung binh dat 32,6%o; gia tri pH 1a 8,15; oxy hoa tan 1a 7,4 mg/I.

& Trung bich £ B lbch chudn

B Trung binh £ 5 lch chudn
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LTSS
i

Hinh 4. M6t s6 thong sé moi truong tai Tram Nghién ciru va Thir nghiém bién Dam Bay trong
thoi gian tién hanh thi nghiém

3.2. T¥ 1¢ song ciia san hd

Sau gén mot nam tr6ng thir nghiém ty 1€ séng cta san ho & khu vuc vuon vom thudc Tram
nghién ciru va Tht nghiém bién Pam Bay kha cao dugc thé hién & Hinh 5. D61 véi gia the day
treo theo chiéu thang dung, loai san ho 4. muricata dat 68,09%, trong khi loai A. robusta ti 1&
song dat 100%. Doi véi gia thé coc sat trén ran da ty nhién, ty 1€ song ctia 2 loai san hd thua
nghiém déu dat 80 % (Hinh 5, Hinh 6).
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Hinh 5. Bién dong sb lugng tap doan (truc tung bén trai) va ty 18 song (tryc tung bén phai) cua san
hé gidng thudc hai loai 4. robusta va A. muricata trén hai dang gid thé gom coc sat va ddy treo trong
thot gian theo doi tur thang 8/2024 dén thang 7/2025. Budng lién biéu thi s6 luong tap doan san ho
con song; dudng nét dut biéu thi ty 18 séng (%). Mau xanh dwong: 4. robusta trén coc sit; mau cam:
A. muricata trén coc sat; mau xanh 14 cay: A. muricata trén day treo; mau do: A. robusta trén day treo.

Hinh 6. Cac gia thé phuc hoi san hod (day treo va coc st trén ran da tu nhién) lac bat dau va két
thuc thi nghiém
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3.3. Tang trudéng cia san ho

Sau gan mot nam trong thuc nghiém, cho thay sy gia ting dang ké vé téc do ting trudng
ctia hai loai san hd (Hinh 7). Trén gia thé day treo thang ding, A. muricata dat toc do ting
trudng theo thang trung binh 1a 13,99 mm/thang, trong khi, A. robusta ghi nhén mic ting trudng
cao hon, dat 19,31 mm/thang. Trén gia thé coc sit c6 dinh tai ran d4 tu nhién, téc do tang trudong
trung binh ctia A. muricata dat 6,80 mm/thang va cua A. robusta cao hon dat 12,04 mm/thang
((Hinh 7, Hinh 8, Hinh 9, Hinh 10, Hinh 11).
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Bit diu (thang 8/2024)  Sau 1 thang (9/2024) Sau 2 thang (10/2024)

Sau 3 thang (11/2024)  Sau 7 thang (3/2025) Sau 9 thang (5/2025)

Sau 10 thing (6/2025) Sau 11 thang (7/2025)

Hinh 8. Tang truong cta loai A. muricata (ma s6 M18) & gia thé coc sét trén ran da tu nhién sau
cac thang trong phuc hoi
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Bit dAu (thang 8/2024) Sau 1 thang (9/2024) Sau 2 thang (10/2024)

Sau 3 thang (11/2024) Sau 7 thang (3/2025) Sau 9 thang (5/2025)

Sau 10 thang (6/2025) Sau 11 théng (7/2025)

Hinh 9. Ting trudng cta lodi A. robusta (ma s6 R29) ¢ gia thé coc sat trén ran da ty nhién sau
cac thang trong phuc hoi
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Bit diu (thang 8/2024) Sau 1 thang (thang 9/2024)

Sau 2 thang (thang 10/2024) Sau 3 thang (thang 11/2024)

Sau 10 thang (thang 6/2025) Sau 11 thang (thang 7/2025)

Hinh 10. Tang truéng cua loai 4. muricata (ma ) M18) trén gia thé day treo sau cac thang
trong phuc hoi
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Sau 3 thang (thang 11/2024)

Sau 7 thang (thang 3/2025) Sau 9 thang (thang 5/2025)

Sau 10 thang (thang 6/2025) Sau 11 thang (thang 72025)

Hinh 11. Téang truong cua loai 4. muricata (ma s6 R35) trén gia thé day treo sau cac thang
trong phuc hoi

Tap chi Khoa hoc va Céng nghé nhiét d&i, Tép 15, S6 2, 6- 2026 13



Nghién ctru khoa hoc céng nghé
4. THAO LUAN

Sy thanh cong ciia phuong phap trong phuc hdi san hd giéng Acropora phy thuéc manh
mé vao cac yéu t6 moi truong nhu cuong dd anh sang, nhiét 46 nudc, d6 man, dong luc dong
chay, va chét luong nudc (bao g6m ham luong chat dinh dudng, do trong va muc do lang dong
tram tich). Cac nghién ctru chi ra rang nhiét d6 ly twong cho Acropora phat trién dao dong tir
26-29°C [15] ngudng nhiét do gay tay trang san ho6 xdc dinh cho khu vyc Nam Viét Nam la
30°C [16]. Anh sang mit troi day di 1a yéu t6 can thiét cho qua trinh cong sinh voi
zooxanthellae, nhung birc xa UV cao hodc nude duc s€ lam giam hiéu suat quang hop. Dong
chay 6n dinh vira phai giup cung cap oxy va dinh dudng, dong thoi loai bo tram tich khoi bé mat
san h6 non. Ngoai ra, 6 nhiém tir dat lién va phat trién ven b cling 14 nhitng tac nhan gy trc ché
hoic gy chét cho céc tap doan san hd phuc hoi. Chét lwgng méi truong tai Tram Nghién ctru va
Thir nghiém bién Pam Bay duoc xem 1a phi hop, tao diéu kién thuan loi cho sy sinh trudng va
phat trién cua san ho. Tuy nhién, hién tugng nong Ién toan cau din toi nhiét d6 nudc bé mit o
DPam Bay co thang vuot ngudng 30°C, co thé 1am anh huong téi qua trinh sinh trudng va giy
nén hién tuong tay trang cta san ho dugc phuc hoi.

Trong nghién ctru ndy, chiing t6i khong sir dung céc kiém dinh thong ké, vi kich thudc san
hé trbng dau vao khac nhau, diéu nay co thé anh huodng toi ty 1€ séng va tang trudng cua chung
khi tién hanh nuéi thir nghiém. Theo Edwards & Gomez (2007), ty 1é song cua Acropora bi anh
huong theo kich thude, cach ghép va diéu kién moi truong sau khi cay ghép. Cac manh (tap
doan) san h6 16n hon (>5-10 cm) c6 ty 1& sdng cao hon déng ké so véi cac manh nho (2-3 cm)
[17]. Theo Lirman va cong su (2014), toc do ting trudng cua A. cervicornis trung binh: 20—173
cm/nam, tuy theo kich thudc ban dau va diéu kién, ting trudng cao nhét duoc ghi nhan & cac
manh nho (<15 cm): ~59-89 cm/nam tai vuon wom [18]. Theo Khasanah va cong sy (2020), toc
do tang trudng va ty 1& song ciia mot s loai san ho g10ng Acropora tai Palton Indonesia: A.
formosa — A.muricata c6 toc d6 ting trudong dat 1,958 cm/thang va ty 1¢ song sau 5 thang 1a
82,61%; A. intermedia 1a 1,730 cm/thang, ty 1& séng sau 5 thang 1a 78,26%; A. pulchra 1a 0,958
cm/thang, ty 18 sdng sau 5 thang 1a 80,95%; A. gomezi 1a 0,756 cm/thang, ty 1¢ sdng sau 5 thang
1473,91% [19]. Tai ving bién Dam Bay, theo Vii Viét Diing va cong su (2024), ty 1¢ sdng cua
san ho phuc hoi trén reefball dat tir 64,7 dén 79 ,4%, trung binh dat 69,4%; ty 1¢ song lon nhat
thudc vé loai Pocillopora verruscosa 79,4% va thip nhat 1a loai 4. formosa -A. muricata 1a
64,7%. Tbc do sinh truong cua loai A. nobilis trung binh 7,7 mm/thang, loai A. formosa — A.
muricata trung binh 6,7 mm/thang [20]. Theo nghién ctru nay, ty 1¢ song cua san ho giéng
Acropora trong & vuron wom DPam Bay cao tir 68,06% dén 100%, trung binh la 80% trén gia thé
day treo va gia thé coc sit. Téc do tang trudng trén gia the day treo, loai A. muricata c6 trung
binh dat 13,99 mm/thang, trong khi loai 4. robusta c6 toc do ting truong dat 19,31 mm/thang.
Dbi voi gia thé coc sét trén ran da ty nhién, loai A. muricata c6 toc do ting truong dat 6,80
mm/thang, trong khi loai 4. robusta co6 tbc do tang truong dat 12,04 mm/théng. Két qua nay cao
hon so véi s6 liéu trude ddy tai Pam Bay do Vii Viét Diing va cong su (2024) ghi nhén, trong d6
toc do tang trudng ctia A. formosa — A. muricata trung binh 1 6,7 mm/thang va 4. nobilis 17,7
mm/thang trén reefball. Sy khac biét nay c6 thé dugc Iy giai boi mot s6 yéu té Thu nhét, nghién
ctru cua ching i st dung gia thé day treo theo phuong thang dtmg va coc sit ¢b dinh, gitip han
ché ling dong tram tich va tao diéu kién luu thong nuéc tét hon so véi reefball, tir do tang
cudng cung cip oxy va dinh dudng cho san hd. Bén canh do, diéu kién moi truong tai thoi diém
thi nghiém (2024—-2025) tai Tram nghién ciru va Thir nghiém bién Dam Bay nhin chung 6n dinh
va thuén lgi cho sinh trudng ciia san hd, gop phan nang cao tdc do tang trudng. Do vy, mic du
tang truong va ty 1& séng cao hon so vé6i cac nghién ciru trude, nhung van phan anh hop 1y anh
hudng cua loai, loai gia thé, va diéu kién méi trudng dén hiéu qua phuc hoi san hd. Phuong
phap trong phuc hdi nay cao hon so véi trong trén reefball va phit hop véi ting truong ciia cac
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loai san hé gidng Acropora dugc bao céo tai Indonesia. Nhin chung, vung bién thudc Tram
Nghién ctru va Thtr nghiém bién Pam Bay, Vinh Nha Trang phu hop dé bao ton, luu gitr va
trong phuc hoi cac loai san hé cimg quan trong thudc giéng Acropora.

Dich hai va sinh vdt cong sinh vdi san ho

Sau mot thang trong phuc hoi, da xuat hién nhom dc Drupella gay hai cho san hé. SO lugng
60 nay duoc loai trir sau cac dot cham soc va vé sinh san hd. Cac nghién ctru truge day da chi ra,
b¢ Drupella 1a mot trong nhiing loai dong vt than mém in san hd c¢6 anh hudng tiéu cuc rd rét
dén cac ran san hd & khu vuc An b6 Duong - Thai Binh Duong. Céc loai Drupella, dac biét la
Drupella cornus (Hinh 12) chii yéu an cac loai san hoé cing thudc ho Acroporidae va
Pocilloporidae. Chiing ding bé ring mai dé cao mo san ho song, dé lai bd xwong tring tro troi,
khién san ho d& bi nhiém bénh va giam kha ning tai sinh. Khi mat d6 Drupella ting cao, ching c6
thé tao ra cc vét thuong trén dién rong, gop phan lam suy giam cu trac ran va da dang sinh hoc
ctia hé sinh thai. Do do, trong qua trinh phuc hoi ran can thudng xuyén loai bd nhém 6c nay.

Hinh 12. Mt trén va mat dudi cta dc dich hai Drupella cornus

Khi ran san hé dugc phuc hoi, da ghi nhan su gia ting dang ké vé sb lugng va da dang
loai ca. Su tai sinh ctia cac ran san ho, dac biét 1a cac loai san ho tao ran nhu Acropora, da cung
cap lai noi cu tru, sinh san va ngudn thtrc an cho nhiéu loi c4 ran. Cac nhom ca ran di xuét hién
v6i mat d6 cao hon, trong d6 nhiéu loai c¢6 gia tri sinh thai va kinh té, cho thdy su hdi phuc cua
chudi thirc an va sy 6n dinh ciia méi trudng séng (Hinh 13). Két qua khao sat ban dau cho thay
su gia ting d4ang ké vé ca thanh phan loai va mat d6 c4 ran san ho tai khu vuc bién thudc tram
DPam Bay, v4i hon 256 loai ca duoc ghi nhan trong qua trinh theo dai.

Canthigaster valentini Thalassoma lunare

Hinh 13. Mot s6 loai c4 xudt hién & ran san ho trong thir nghiém
'Cac nhom than mém bao gém than mém hai manh vo (Bivalvia), ¢ k¥ cu (Vermetidae),
¢ xodn (Gastropoda), thuong bam vao san hd, dong vai trd trong lwdi thire an duy tri cac quan

xa sinh vat cong sinh (Hinh 14). Bén canh d9, cling ghi nhén sy xuat hién cua cac nhom sinh vat
khac nhu Trai trai twong, cu gai, nhum so tai ran san ho trén nén dé duoc phyc hoi. Nhin
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chung, cac nhém than mém cong sinh hodc sdng trong ran san ho dong vai tro sinh thai rd rét: tur
loc nudce, quang hop cong sinh, dén kiém soat tao va tao cau tric vi md cho cac sinh vat nhd tra
an. Viéc bao ton va hiéu rd chirc nang cua ching 1a diéu can thiét trong quan 1y va phuc hoi ran
san h6. Nhiing nghién ctu vé sy hinh thanh quan x4 sinh vat cong sinh sau khi ran san h6 dugc
phuc héi can duoc nghién ciru thém dé gop phan bao vé ran va duy tri su phat trién 6n dinh cia
cac quan xa sinh vat sau khi duoc hinh thanh.

Hinh 14. M6t s6 nhom than mém cdng sinh cung ran san ho dugc phuc hoi
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Két qua ban dau cho thiy, quﬁn x4 sinh vét 6n dinh hinh thanh quanh cac cym san ho
phuc hoi s& gop phan duy tri can bang sinh thai, ting kha nang tu phuc hdi ctia hé sinh thai
b1en va nang cao suc chong chiu trudc bién d6i khi hau va tac dong cua con nguoi. bay la
nén tang quan trong dé bao vé da dang sinh hoc va dam bao ngudn loi thiy san bén viing
cho cong ddng ven bién.

5. KET LUAN

Tram Nghién ciru va Thir nghiém bién Pam Bay c6 do sau trung binh 4,1 m, véi gia
tri 40 sdu thay déi tir 0 dén 7,6 m. Céac thong sd moi truong co ban nhu pH, DO, d6 man
phtt hop cho viéc phuc hdi va lwu giir ngudn gen cac loai san ho thudc gidng Acropora
(A. muricata, A. robusta).

Ty 1é song ctia loai 4. muricata dat 68,09%, trong khi loai 4. robusta ti 1¢ sbng dat 100%
trén gia thé day treo. POi voi gia thé coc sat trén ran da tu nhién, ty 1€ song cia 2 loai san ho thu
nghiém déu dat 80%.

Téc do tang truong trén gia thé day treo, loai 4. muricata c6 trung binh dat 13,99
mm/thang, trong khi loai 4. robusta c6 toc do tang trudng dat 19,31 mm/thang. Déi vai gia thé
coc sit trén ran da tu nhién, loai A. muricata c6 toc do tang truong dat 6,80 mm/thang, trong khi
loai A. robusta c6 tdc do tang truong dat 12,04 mm/thang. Nhin chung, trén gia thé day treo, san
hé c6 tc do ting trudng cao hon trén gia thé coc sit, va loai 4. robusta co téc do ting trudng
cao hon loai 4. muricata.

Tém lai, wu tién sir dung gia thé ddy treo cho giai doan nhan giéng, phan manh san ho
Acropora, trong khi coc sét trén ran ty nhién thich hop cho giai doan phuc hoi ran lau dai;
thuong xuyén vé sinh va loai b6 dich hai nhu d¢ Drupella, rac thai dinh ky 2 tuan/lan; thiét 1ap
ngudng canh bao nhi¢t > 30-31°C kéo dai > 7 ngay dé giam sat tay tring; dong thoi mo rong
mo hinh va da dang héa loai san ho can phyc hdi.

Léi cam on: Cam on B6 Quoc phong da cdp kinh phi thuc hién theo Chwong trinh bao ton nguon
gen nam 2024 cho nhiém vu “Lieu giir, bdo ton nguon gen mét s6 lodi san hé thudc giong Acropora tai
ving bién Dam Bdy, vinh Nha Trang” (Quyét dinh sé 3268/0D-TTINPVN ngay 13/8/2024). Chiing téi
@i 107 cam on chan thanh 16 cdc dong nghiép tie Vién Han lam Khoa hoc Nga la Tién si Gorin S.A.,
Mekhova E.S di hé tro dinh danh cdc nhém sinh vt cong sinh va dich hai.

Tuyén bé vé vigc siv dung Gen AI: Nhém tic gia xin khing dinh rang khong si dung bat ky
cong cu GenAl ndo dé tao dir liéu, xir Iy s6 liéu, phan tich két qua hodc xdy dung cdc két ludgn khoa
hoc trong nghién ciru nay Toan bé dit liéu, két qud phan tich va ngi dung khoa hoc cua bai bao dwoc
thuwe hién truec tiép boi cdc tac gia va chiu trach nhiém hoan toan vé tinh chinh xdc, trung thuwc hoc
thudt cua cong trinh.

Tuyén bo vé déng gop ciia tic gid: Tran Pirc Dién, Samoilov K.Yu., Nguyén Trinh Pirc Hiéu,
Pdng Do Hing Viét: Lén y tuong va thiét ké nghién ciru; Tran Pirc Dién, Samoilov K.Yu., Dudka K.K.,
Nguyén Trinh Duc Hiéu, Pang P Hung Viét, Déng Van Kién: Khao sat thuc dia va thu thdp dir liéu;
Ty rdn Pirc Dién, Nguyén Trinh Pirc Hiéu, Hoang Thi Ngoc Anh, Nguyén Phuong Lién: Phan tich div ligu,
viét ban thdo bai bdo; Tran Dikc Dzen Nguyen Trinh Durc Hi¢u: Giam sat nghién citu, tim kiém nguon
kinh phi va hiéu chinh ban thdo cudi ciing d@é xudt ban.

Tuyén bé vé xung dét lgi ich: Cac tic gid khong c6 xung dot vé lpi ich.
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ABSTRACT

Growth and survival rate of two coral species of the acropora genus (A. muricata and A. robusta) on
various settlement substrates at the Dam Bay marine research station, Nha Trang Bay

The severe decline in coral populations, particularly among Acropora species, has underscored the
urgent need for coral propagation and reef restoration efforts. Among the available approaches, in situ
nursery techniques are considered effective for conserving and rehabilitating essential reef-building coral
species. This study evaluated the growth rate and survival of Acropora muricata and A. robusta after nearly
one year of restoration at the Dam Bay Marine Research Station, Nha Trang Bay, using two substrate types:
suspended ropes and iron stakes fixed to natural reef rock. The results indicated that the environmental
conditions at the study site were suitable for coral nursery development and maintenance. On suspended
rope substrates, survival rates reached 68.09% for A. muricata and up to 100% for A. robusta, whereas on
iron stake substrates, both species exhibited a survival rate of 80%. The average growth rate of A. muricata
and A. robusta on suspended ropes were 13.99 mm/month and 19.31 mm/month, respectively, whereas on
iron stakes, the growth rates were 6.80 mm/month and 12.04 mm/month. These findings provide empirical
evidence to support coral restoration programs and suggest a sustainable approach to conserving coral
genetic resources in Nha Trang Bay and adjacent coastal areas.

Keywords: Coral reef: genus Acropora, growth, Nha Trang bay, restoration, survival rate.

Nhan bai ngay 18 thang 7 nam 2025
Phan bién xong ngay 08 thang 8 nam 2025
Hoan thién ngay 21 thang 12 nam 2025
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