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DANH MUC TU VIET TAT

Tir viét tit

Cach viét bang tiéng Anh

Giai thich bang tiéng Viét

Convention on International

Cong ude vé thuong mai quoc

CITES Trade in Endangered Species | té cac loai dong, thuc vat hoang
of Wild Fauna and Flora da nguy cap
DPDSH ba dang sinh hoc
HST Hé sinh thai
KBTB Khu bo ton bién
The sport of swimming
SCUBA underwater with special Lan c6 khi tai
breathing equipment
TTCP Thu tudng chinh phu
Qb Quyét dinh
UNDP United Nations Development Chuong trinh Phat trién cia
Programme Lién hop qudc
) TX h, A t,( A B» t,‘\
WWEF World Wide Fund for Nature o che QHOC e.Ye a0 on
thién nhién
VQG Vuon Qudc gia




LOI NOI PAU

Ran san ho 1a mét trong nhiing hé sinh thai c6 gia tri kinh té va da dang sinh hoc
(DDSH) nhit trén hanh tinh, 13 noi sinh séng ctia hang triéu loai sinh vat bién. Trong
d6, ran san hé cung cap cac dich vu quan trong cho cong dong dia phuong, bao gdm bao
vé bo bién, cung cap thyc phim va doanh thu tir nghé ¢4 va du lich. Tuy nhién, bat chap
nhitng vai tro quan trong cua chung, cac ran san hé dang suy giam nhanh chong trén
toan cau do céc su kién nhiét do khic nghiét, do bién ddi khi hau gay ra va mot loat cac
modi de doa & quy mo dia phuong nhu 6 nhidm va dénh bit qua mirc. Khi nhiét d6 toan
ciu ting cao dan dén cac su kién tay tring thuong xuyén va nghiém trong hon, nhiéu
ran san ho trén khap thé gidi co thé s& gap nhiéu kho khin trong viéc phuc hoi va phat
trién. Mit khéc, cac ran san ho trén toan thé gi61 dang bi de doa do danh bat qua muc, 0
nhiém, phat trién ven bién, suy thodi méi truong sdng va bién doi khi hau. Cac mbi de
doa vé bién d6i khi hau va axit hoa dai duong ngiy cang trd nén dang lo ngai trong
tuong lai, cac yéu td gy cing thang cuc bd bao gdm su bung nd vé du lich, danh bat
qua mirc va sy gia ting tdo vi mo 1a nguyén nhan chinh dan dén sy suy giam tham khdc
ctia san ho cho dén nay (Jackson et al., 2014).

Tai Viét Nam, trong nhiing nim gan day, gan 200 diém ran san ho di duoc khao
sat & dai ven bién. Thong ké s6 liéu cho théy hau hét cac ran san hd ven bd Viét Nam bi
de doa boi hoat dong cua con nguoi, voi 50% s6 ran bi Xép 0 muc do de doa cao va 17%
& mirc do rat cao. Panh bat huy diét duge danh gia 1a rat pho bién va tram trong véi trén
85% so ran bi de doa & muc do trung binh va cao. Khai thac qua muc dugc danh gia la
muc de doa 16n cho khoang mét nira s6 ran. Cac moi de doa dugce coi 1a thép hon gém
tiém ning ling dong trim tich (47% s ran), phat trién ving ven bién (40% s ran) va 0
nhiém trén bién 7% (Bucke va cs, 2002). Nghién ctru ctia Nguyén Vian Hiéu va cs, 2013
tai 19 khu vuc ran san ho trong diém thudc vung bién Viét Nam cho théy su suy thodli
dang dién ra trén toan ving bién, trong 10 nim muc suy giam d6 phi san ho dao dong
tir 4,25% dén 80,09% theo ving, trung binh 1a 36,24%. Pén nay nhiéu chuong trinh
phuc hdi san ho di dugc tién hanh tai nhiéu khu vuc, tinh, thanh phé noi ¢6 ran san ho
phan bd va da c6 nhitng thanh cong nhat dinh. Tuy nhién, hién nay chua xay dung dugc

phuong phap ky thuat chuan dé ap dung cho ving bién Viét Nam.



Chinh vi vay, trong khudn kho nhiém vu cip Bo Nong nghiép va Phat trién Nong
thon “Xay dung Quy trinh k¥ thuat nudi ciy phuc hoi san hd cting & ving bién Viét
Nam” do Vién Nghién ctru Hai san chu tri thuc hién tir nam 2023 — 2024. Tu cac két
qua nghién ctru cua nhi€ém vy, tham khdo mot s6 bude k¥ thuat tir tai liéu nudc ngoai,
céc cong trinh nghién ctru phuc hdi san hd ¢ ving bién Viét Nam (Vién Nghién ctru Hai
san, Vién Hai Duong Hoc, Vién Tai nguyén va Moi trudng bién, Trung tim Nhiét Déi
Viét-Nga, to chirc UNDP, WFF...) dé xay dyng quy trinh k¥ thuat phuc hdi san ho phu
hop vé6i diéu kién mdi truong, quy dinh phap luat & Viét Nam, bao gom: “Quy trinh kj
thudt nuéi cdy phuc héi san hé tai cac ving ran san hé bi suy thodi” va “Quy trinh
ky thudt nuéi cdy phuc hoi san hé trén ran nhén tgo”. Tai liéu nay gdbm céc phan nhu
sau: Phan I. Muc tiéu, can ctr phap 1y, d6i twong va pham vi 4p dung: Phan I1. Giai thich
thuat ngir: Phan III. Yéu cau chung: Phan IV. Quy trinh k¥ thuat nudi cay phuc hoi san
ho: Phu luc.

Trong qua trinh bién soan, chic chan khong tranh khoi thiéu sét, BO Nong nghiép
va Phat trién nong thon mong nhan dugc phan hoi, gop ¥ dé hoan thién cho nhiing lan
tai ban sau.

Xin tran trong cam on./.

Bo6 Nong nghiép va Phat trién néng thon



PHAN L. MUC TIEU, PHAM VI AP DUNG VA CAN CU PHAP LY
1.1. Muc tiéu

Phuc hoi, md rong cac ran san hd tu nhién bi suy thoai nham dam bao kha nang
phuc hdi cta san ho trong moi truong ty nhién, tao sinh canh noi cu tra cho céac loai thuy
san.

1.2. Poi twong va pham vi ap dung

Déi twong sir dung ky thudt: Ap dung dbi véi cac Khu bao ton bién (KBTB), Vuon
Quéc gia c6 bién, Co quan quan 1y thity san cip tinh, cac t6 chirc, c4 nhan va cong dong
ngudi dan c6 hoat dong chuyén mon lién quan dén phuc hdi san ho.

Péi twong dp dung phuc hoi: Céc ran san hod, cac loai san hd cting (san ho da)
thudc b san ho cling (Scleractinia).

Pham vi ap dung: Céc khu vuc c6 hé sinh thai san ho ty nhién phan bd, khu vuc
c6 diéu kién méi trudng, sinh thai pht hop cho san ho phat trién tai ving ven bién, déo
Viét Nam.

1.3. Can cw phap ly

- Luat Thay san s6 18/2017/QH14 ngay 27/11/2017;

- Luat Pa dang sinh hoc s6 32/VBHN-VPQH ngay 10/12/2018;

- Luat Bao vé moi truong s6 72/2020/QH14 ngay 17/11/2020;

- Nghi dinh s6 06/2019/ND-CP ngay 22/01/2019 cua Chinh phuquy dinh vé quan
1y thyc vat ring, dong vat rimg nguy cap, quy, hiém va thuc thi Cong udc vé budn ban
quéc té cac loai dong vat, thuc vat hoang da nguy cap (CITES);

- Nghi dinh s6 26/2019/ND-CP ngay 08/3/2019 cua Chinh phii quy dinh chi tiét
mot s6 diéu va bién phéap thi hanh Luat Thity san;

- Thong tu s6 36/2010/TT-BTNMT ngay 14/12/2010 ciia Bo trudong B Tai nguyén
va Moi truong quy dinh vé dinh muc kinh té - k¥ thuat diéu tra khao sat, danh gia hé
sinh thai san ho, hé sinh thai c¢6 bién va dat ngap nudc ving ven bién va hai dao;

- Thong tu s6 19/2018/TT-BNNPTNT ngay 15/11/2018 ctia Bo truong Bo Nong
nghiép va Phat trién néng thon huéng dan bao vé va phat trién ngudn loi thity san;

- Quyét dinh s6 06/VBHN-BNNPTNT ngay 27/4/2015 cta Bo truong Bo Nong
nghiép va Phat trién nong thon vé viéc cong bd danh muc cac loai thity sinh quy hiém
cO nguy co tuyét chung & viét nam can duoc bao vé, phuc hdi va phat trién;

- Quyét dinh s6 4521/QD-BNN-KHCN ngay 22/11/2022 ciia Bo truong Bo Nong
nghiép va Phat trién nong thon vé viéc phé duyét Danh myc va kinh phi nhiém vu moi
truong bat dau thuc hién tir naim 2022;



- Két qua thyc hién nhiém vu méi truong “Xay dung quy trinh k¥ thuat nudi cy
phuc hdi san ho cimg & ving bién Viét Nam” nam 2022-2024. Vién nghién ciru Hai san
- B6 Néng nghiép va Phat trién nong thon.

PHAN II. GIAI THICH TU NGU

- Pa dang sinh hoc: La su phong pht vé gen, loai sinh vét va hé sinh thai trong tu
nhién.

- Gid thé phuc hoi san hé: La mot dang gia thé nho dung ghim/kep cac tap doan
san h6 6n dinh trén nén day san hd chét.

- Phuc hoi: La hoat dong dugc thyc hién nham dua mét hé sinh thai bi suy thodi
tré lai, tvong dong nhit c6 thé nhu méi trudng ty nhién nhu ban dau

- Su suy thodi ran san ho: La mot van dé moi truong do cac hoat dong cua con
nguodi gay ra nhu danh bit qua mirc, 6 nhiém va bién d6i khi hau dan dén su suy giam
PDSH, anh huéng dén sy can bang cac hé sinh thai bién quan trong.

- San ho: La cac dong vat bién 16p (Anthozoa) thudc bo san ho cting (Scleractinia),
chung t6n tai dudi dang céac thé polip nho giéng hai quy, thuong séng thanh cac quan
thé gdm nhiéu ca thé gidng nhau. Céc c4 thé nay tiét ra cacbonat calci dé tao bd xuong
cung, xay nén cac ran san ho tai cac vung bién nhiét dai.

- Cd ran san hé: La nhitng loai ca sdng gitta cac ran san ho hodc trong mbi quan
hé gén glii vo1 céac ran san ho nhu viéc cong sinh chat che.

- Sinh vdt ddy: La nhitng quin x3 sinh vat séng trén hodc gan day bién. Quan x4
nay séng trong hoic gin moi trudng day bién tir cac vung triéu dén thém luc dia va
xudng dén déi bién sau.

- Tdi tao méi truong séng: Hanh dong thay thé mot phan hodc thay thé toan bo dic
diém cau trac hodc chirc ning ctia mot hé sinh thai da bi suy giam hodc mat di, hoic
thay thé cic dic diém so v6i nhitng dic diém hién c6 voi diéu kién 1a chiing c6 nhiéu
gia tri xa hoi, kinh té hodc sinh thai hon so véi ton tai & trang thai bi x4o tron hoac suy
thoai.

- Viron wom: Bao gdm viéc nudi cac tdp doan san ho tir nhitg manh san ho nho
trong vudn vom nham ting sinh luong loai san ho hodc cung cip ngudn gidng cho hoat
dong phuc hoi.



PHAN I1I. YEU CAU CHUNG

3.1. Céc yéu cau vé ky thuit

Quy trinh k¥ thuat nudi ciy phuc hdi san hd bao gdm cac hoat dong, bién phap
k§ thuat phuc hdi chuyén vi, phuc hdi nguyén vi san ho trong méi truong tu nhién, ty 1¢
séng san ho sau phuc hoi dat trén 65%. San ho phuc hoi c6 kha nang tao ran, tang do
phu va phat trién bén virng sau phuc hoi trong diéu kién méi trudng phu hop. Cac yéu
cau chinh vé k¥ thuat nhu sau:
3.1.1. Ddnh gid trwede phuc hoi

Hoat dong danh gia trudc phyc hoi thue hién hai bién phép khao sat chi yéu:

(i) Khao sat tong thé bang phuong phap Manta tow, mot sb chi tiéu danh gia nhu:
thoi tiét, tAm nhin dudi nudce, san ho bi tdy tring, bi pha hity do tha neo, bi pha hay do
danh min, bi pha do danh bt bang hoa chat, d6 phu san ho song, san ho chét, tic dong
gay hai dén san ho... (Bang 1)

Bang 1. Cac thong sd danh gia nhanh lién quan dén phuc hoi ran san ho

Thong s Phwong phap do Don vi do

Khu vuc

Ngay

Thoi gian

Ty 1& bau troi bi che phu bai

Do che phi cia may | Ubc luong bang quan sat may

Huodng Vi tri ctia dao Vi du: gbc tay bac, phia Nam

Str dung may dinh vi cim tay

Vi do va kinh do b9, phut, giay

(GPS)
S6 tow Pém Cho mdi khu vuc (1...n)
Tam nhin dudi nuéc | Udc luong bing quan sat Mét

N . . b4, cat, san ho vo vun, bun, ran,
Dang hop phan ddy | Nhan dang bang mat ' '

thanh phan hdn hop
D6 phu san hod ctmg | Xép bac (1 - 5) 0= khong ¢6, 1 = 1 - 10%, 2 =
Do phii san ho chét | Xép bac (1 - 5) 11 - 30%, 3 =31 -50%, 4 =51

D6 pht san hd mém | Xép bac (1 - 5) - 715%, 5 =76 - 100%

1=1cathé;2=2-10c4thé; 3

Sao bikn ga Pém s6 lrong phan b3 »
ao bién gai ¢m s lugng phan bac > 10 c4 thé




P L Lz Cac vét san ho chét c6 mau
Vét san ho méi chét | Bém so luong .
trang
. Tép doan san ho bj tay tring 1
San ho bi tay trang | C6/ khdng P B . N 4 5
phan hoac hoan toan
Phé4 hily do tha neo | Pém sé luong Cum san ho bi gdy
Phi hiy do dénh Céc bai danh min - c¢/ phd bién/
@Ay Phan theo bac (1 - 3) , P
min phong phu
Phé huy do danh bat | _, ,
. y J Dbém s6 lugng Cac tap doan san ho bi xit thuoc
bang hoa chat
Yéu t6 sinh thai, dia 1y, phuong
Ghi chd thirc sir dung cia con nguodi va
cac dic diém khac

(ii) Khao sat chi tiét bang phuong Reefcheck, cac chi tiéu danh gia bao gom: Hop
phén day ran san ho, ca ran san ho, dong vat day, nguén lg1 sinh vat quan trong khac
trén ran (néu can). Bén canh d6 ghi nhan céc tac dong anh huong dén ran san ho tir tac
dong tu nhién va hoat dong cua con nguoi (Biéu khao sat va chi tiéu thu thap, chi tiét tai
Phu luc 1- Phan Phu luc).

3.1.2. Lwa chon dia diém phuc hoi
3.1.2.1. Lua chon dia diém phuc hoi tai cac vung ran san ho bi suy thoai

Céc nghién ctru phuc hoi san ho cho thay viéc lwa chon dia diém phuc hoi san ho
la hoat dong c6t 15i trong sudt qua trinh thuc hién ké hoach phuc hdi. Cac yéu cau ki
thuat dbi véi viéc lua chon dia diém phuc hoi san hé cdn ctru trén cac yéu to nhu: diéu
kién Vo sinh (6 chi ti€u); Hiru sinh (4 chi tiéu); Xa hoi (4 chi ti€u) (Bang 2).

Bang 2. Cac yéu cau lién quan dén cac diéu kién vo sinh, hitu sinh va xa hoi dbi voi khu
vuc dugc lya chon phuc hdi san hd, khu vuc cung cap ngudn gidng (Ngudn trich dan:
Heeger va Sotto, 2000)

Vo sinh Hiru sinh X3 hoi

Mtrc d6 phong phu va da | Cong dong dia phuong

Tiép can diém phuc hoi dé
dang

dang cao vé thanh phan
loai san hé & cac khu vuc
ran lan can

dong thuan va ho trg cac
muc tiéu, cling nhu ké
hoach cua du an

Nude trong, d6 man: 30 -
34%o, nhiét @6 nude: 22 - 30°C

Do giau c6 cua vat an san
hé (c4 an san ho, sao bién
gai...) nam trong gii han
cho phép vé can bang tu
nhién

CO sy tham gia chinh
quyén dia phuong va/hoic
ngu dan tai cong déng dia
phuong




Vo6 sinh

Hiru sinh

Xi hoi

Tac dong cua dong chay nudc
ngot tir ctra song do ra ¢ muc
thap, pht hop san ho phat trién

CAc vung ran c6 tiém ning
cung cap ngudn giéng san
ho thudc pham vi vung lan
can cach dia diém phuc hoi
khoang 10 hai li

C6 su két hop ngudn luc tai
dia phuong nham trién
khai céc ké hoach phuc hoi
san ho

Nguén 6 nhiém do khu d6 thi
hay cong nghiép trong vong 5
hai 1i & murc thap

Cac dia diém dugc trién
khai phuc hoi san ho thudce
giéi han pham vi 20 - 30
hai i

Chinh quyén dia phuong
c6 ché tai dbi voi cac
truong hop vi pham khai
thac khong hop phap tai
khu vuc phuc hoéi (gébm
bién ban ghi nhd, pham vi
lién quan...)

Dong chay nhe (t6i da 1 m/s)

Dia hinh day phai c6 bai rong
cung voi cac cum san ho c0
lap 6 dosautar3-10 m

3.1.2.2. Lua chon dia diém phuc hoi san hé trén ran nhén tao

CAac yéu cau tuong tu tai muc (3.1.2.1), ngoai ra dia diém lua chon phuc hoi san
hé trén ran nhan tao cn dap ng cac yéu cau sau:

- La céc khu vuc ¢6 nén ddy mém (cat; cat soi; vun san hd) hodc khu vuc ran san

ho bi suy thoai hoan toan da mat két cau ran do tac dong rura trd1 cua song bién. Khong

tha ran nhan tao trén cac ran san ho.

- Khu vuc 1an can cac ran san ho c6 nén day mém (cat; cat soi; vun san ho) tuong

d6i bang phang, c¢6 diéu kién moi truong pht hop cho sy phat trién cuia san hd, nén day

dam bdo ran nhan tao khdong bi lun, tréi hodc vui lép sau khi tha;

- Khong can tré giao thong duong thuy tai khu vuec.

3.1.3. Lwa chon loai san ho phuc hoi

Lya chon loai san ho phuc hdi can dya trén céc tiéu chi nhu sau:

- Loai san hé ban dia c6 ngudn gdc tu nhién va phan bd 1an can véi khu vue duoc

lira chon phuc hoi;

- Loai san ho da ton tai tu nhién trude dé tai khu vuc phuc hoi;

- Loai san ho/kiéu gen c6 kha nang chéng chiu véi tinh trang téy tréng, diéu kién

moi truong bién do6i manh;

- Loai san hd dang canh (Acropora) c6 téc do ting trudng, gia ting do phu nhanh,

c6 kha ning chiu dung cao ddi véi cac loai bénh, loai dich hai;

- Loai san h6 c¢6 chirc nang la loai tao ran, cac loai uu thé co6 sinh luwgong cao dap

ung dugc nhu cau nguon giong.




3.1.4. Thu thdp giong va nuéi ciy giong
a. Yéu cau thu thdp giong san ho

Truéce khi bat ddu mot hoat dong thu thap mau giéng san ho cho viéc phuc hoi,
phai duoc Co quan quan 1y nha nudc vé thuy san thuéc Bo Nong Nghiép va Phat trién
néng thon chip thuin bang vin ban va tuan tha quy dinh phap luit vé tiép can ngudn
gen. Pong thoi, viéc thu thap miu gidng san ho can dap ung céc yéu cau nhu sau:

- Thu thap ngudn giéng san ho tir cac tp doan khoe manh;

- Thu thap tir 10-20% mau giéng san ho tir tap doan cho, tdi da khong qua 50% dbi
v6i san ho dang canh va 30% d6i véi san ho dang khdi nham giam thiéu tac dong;

- Khi dua san ho gidng 1én khoi mat nude bién, can giir san ho tam thoi bang cach
phi1 vai tham nuéc bién dé tranh anh sang tryuc tiép hodc bao quan san ho trong céc thung
chtra nude bién, thay khoang 80% thé tich nude sau mdi 30 phit.

- Loai bo cac phan di chét trén tap doan san ho, giam do day ddi véi loai kich
thude 16n, phan tach thanh cac phan méanh san hd nhé hon trudce khi duge van chuyén;

- Sir dung thung chira sach, chiac chin dé chita cac tap doan san ho giéng nham
giam thiéu cac tac dong gay hai, sir dung cac thung chira khac nhau ddi véi cac loai san
h6 khéac nhau dé dé dang trong viéc nhan dién
b. Yéu cdu doi véi van chuyén giong san hé phuc hoi

- Str dung thung gii nhiét ¢ 10n c6 nip day dé thudn tién cho viéc van chuyén;

- Mirc chénh léch nhiét d6 nude bién trong cac thing chira so véi moi trudng tr
nhién/ khu vuc phuc hdi chi dao dong tir 1°C hodc 2°C;

- Néu cac phan manh san hd duoc van chuyén trong thoi gian sinh san, can giit
trong bong t6i dé khong bi kich thich sinh san trong qua trinh van chuyén;

- Nén phoi cac phan manh san ho dudi anh sang ban ngay bang cach mé nap hop
dung 15 phtit/lan va giam thoi gian van chuyén dén muc toi da;

- Néu qua trinh van chuyén mét nhiéu thoi gian, thing chta giéng san ho phai duoc
suc khi, thay nudc bién thudng xuyén trong qua trinh van chuyén.

c. Vweon wom san ho

Viéc xay dung vuon wom san hd nham ting hiéu qua phuc hdi san hé, qua dé viéc
thuc hién hoat dong x4y dung vudn wom san ho ciing can luu ¥ dén mot sd yéu cau nhu
Sau:

- Vudn wom san ho c¢6 thé ¢ dang ¢ dinh nén day hoic gian treo ndi, vi tri vuon
wom san ho can duoc thiét 1ap bén trong hodc lan can vung phuc hdi, nén céy don loai
trén 01 gia thé vuon wom;

- Thudng xuyén loai bo (hay lam sach) su phat trién qua mirc ctia cac loai sinh vat
canh tranh (gém tdo dang soi, tdo sinh khdi 16n, vi khuan lam, hydroid hoac dong vat
than mém, ciing nhiéu loai khéc);



- Vé sinh tao bam, loai bo cac phén tap doan san ho bi chét, do anh hudng cia cac
tac dong;

- Thyc hién tai phan manh céc tap doan phat trién nhanh, qua d6 can phai cit tia
va sip xép lai ciu trac vuon wom. Panh gia va lya chon cac loai thich Gmg nhét ddi véi
khu vire phuc hdi dé trién khai wong nuéi dap tng nhu cau ngudn gidng (néu can).
3.1.5. Yéu cdu vé phuc hoi san hé
3.1.5.1. Phuc hoi tai cdc vung ran san ho bi suy thodi
a. Gia thé phuc hoi san ho

- Cac nguyén vat liéu dung dé thiét 1ap gia thé phuc hoi san ho can dam bao khong
gy 6 nhiém méi trudng, phi hop cho san hd bam day va phat trién on dinh;

- Gi4 thé phuc hoi san ho thudng 1a cac chat lidu cing, dam bao ¢ dinh viing trén
nén day, c6 do bén t6i thiéu 1 - 2 nim trong diéu kién moi truong bién;

- Ut tién str dung cac gia thé don gian, tién dung trong qua trinh phuc hoi nham
giam thiéu ngudn luc va tiét kiém chi phi cho hoat dong phuc hoi.

b. Phuc hdi san ho tai ran suy thoai

- Cay ghép san ho phuc hdi tai cac vi tri nén ddy 1a d4 san ho chét viing chac va cé
diéu kién sinh thai twong dong véi loai cAy ghép. Lua chon cac loai san hd phuc hoi phu
hop véi sinh thai d6i nong/sau tai khu vuc phuc hoi;

- Tai diém céy san ho, loai bo cac sinh vat séng trén trén bé mit nén day dé giam
thiéu gay hai hodc canh tranh véi san ho (nhu tdo, hai mién, san ho ltra, dong vat c6 vo,
trai va ha);

- Cay gidng san ho sao cho mit sinh trudng tap doan san ho hudng 1én, bé mit san
hé dugc tiép giap 16n nhat v6i nén day.

- Uu tién cdy giéng phan bd déu trén nén day ran phi hop va co sinh thai tuong
d6i dong nhat, mat do san ho phuc hoi trung binh tir 1-2 tip doan/m?

- Loai bo tdi da cac loai dich hai véi san ho (sao bién gai, bc an san ho...), han ché
tdi da sy xuat hién ctia mot s loai gay hai cho san ho nhu c4 thia, ca buém, ca bo...trong
giai doan dau cta hoat dong phuc hoi;

- C6 dinh lai cac phan manh san ho bi ton thuong do cac tac dong xung quanh
(gdm song bién, dong chay, hoat dong khai thac thiy san, rac bién, anh huong do mot
s6 loai ca...)
3.1.5.2. Phuc hoi trén ran nhan tao
a. Thiét ké, ché tao va tha ran nhan tao

- Ran nhan tao phai duogc thiét ké day du thong tin, gdm (ban v& hinh dang, kich
thude; két cau; vat licu...);

- Vit liéu ché tao ran nhan tao phii hop cho san ho phit trién;



- Ran nhan tao c6 két cau vitng chic va khong sut 1Gn dang ké sau tha;

- Ran nhan tao phuc hdi san hd phai dam bao khong gy 6 nhiém méi trudng,
khong can tr¢ giao thong thuy;

- Tha ran nhan tao theo cum hodc riéng 1¢ nhung ddm bao vé két cAu va tinh on
dinh ran theo thoi gian.
c. Phuc hdi san hé trén ran nhan tao

- Phuc hoi san ho trén ran nhan tao can dam béao san hd duogc ga“'ln viing chic vao
thanh ran;

- Hudng cac polip phét trién cua cac tap doan san ho giéng 1én trén;

- San ho phuc hdi trén ran nhan tao cach nén day ran tbi thiéu 20 cm;

- Khoang cach gitra cac tap doan san ho phuc hi trén bé mat ran nhan tao tir 20-
30cm.

- Cac tap doan san hé/cym ran du kién theo ddi duogc gén thé danh du cho cac dot
giam sat sinh truong tiép theo.
3.1.6. Theo déi, gidm sdt sinh truwéng san hé phuc hoi

Theo ddi san ho cdy ghép phuc hdi can dugc trién khai dinh ky nhdm danh gia vé
tinh hiéu qua, tinh trang sinh truong ctia san ho va nguon loi trén ran phuc hoi. Pong
thoi, khuyén nghi kiém tra truc quan thudng xuyén dé xac dinh cac van dé co thé xay ra
trong vudn wom/ving phuc hoi (nhu tinh trang phat trién qua mtc, ty 1& chét hodc ri ro
lién quan dén dich bénh, cac tic dong...) nhim dua ra cac bién phap quan 1y phu hop.
Mot sb yéu cau nhu sau:

(i) Téc d6 sinh trudong (kich thudc chiéu rong, dai, cao va sb nhanh);

(ii) Ty 1¢ sbng;

(iii) Tinh trang cta tip doan san ho (phat trién tét, chét mot phan);

(iv) Do pht cua cac tdp doan san ho phuc hoi;

(v) Ngudn loi ¢4 ran, sinh vat day, nhom ngudn loi c6 gia tri kinh té khac (gom
thanh ph?m loai va sinh lugng)
3.1.7. Thuc hién giam sat, danh gid sau phuc hoi

Hoat dong phuc hdi san hd can xéac dinh 16 rang cac muc ti€u, khung thoi gian dé
theo dai tinh hiéu qua cua cac hoat dong phuc hoi. Cac hoat dong gidm sat ngan han,
trung han va dai han can phai thu thdp duogc dir licu chuin x4c, nhat quén bao gé)m viéc
dam bao chat luong va quan 1y dit liéu cho phén tich so sanh va danh gia.

- Giam sat ngin han (01 nim hodc it hon) duoc dung cho danh gia hiéu qua chung
d6i v6i cac phuong phap phuc hoi, thiét 1ap cac thong sd nhat quéan cho khu vuc duoc
Iira chon phuc hdi;
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- Giam sat trung han (1 — 5 ndm) duoc trién khai d6i voi hoat dong giam sét tinh
hiéu qua phuc héi;

- Giam sat dai han (trén 5 ndm) duoc thue hién nham giam sat va thu thap dir liéu
vé tac dong cua hoat dong phuc hoi dbi voi hé sinh thai rong 16n hon.

Tan suat giam sat co thé thay doi do su khac biét vé dia 1y, diéu kién méi trudng,
tan suét thuc hién cc hoat dong phuc hdi, murc tang trudng hodc cac yéu t6 khac d6i vai
cac loai san hd phuc hoi.

3.2. Mot s6 yéu cau khac

3.2.1. Mt s6 thiét bi, dung cu co bdn cin cé

e Thiét bi lan c6 khi tai SCUBA e Day mit cat khao sat (100m)
e May nén khi ap suit cao e Phao noi danh dau mat cat

e May quy phim, chup anh dudi nude e Bua, duc, kim

e Thiét bi dinh vi GPS e Dinh thép, ludi inox

e Thiét bi do d¢ sau, nén day khu vuc e Day rit lat nhya

e Thiét bi do yéu t6 méi truong co ban e Dung cu vin chuyén san ho
e Thiét bi kéo Manta tow e Gang tay vai

e Dia Secchi do d9 trong/dd duc e Quén 4o béo hg lao dong

3.2.2. Yéu cdu vé nhén sw va vai tro ciia cac bén lién quan
3.2.2.1 Yéu cau vé nhdn sw
Khi tién hanh tréng phuc hoi san ho can c6 sy tham gia ctia cic bén nhu sau:
(i) K¥ thuat vién;
(if) Cong tac vién, Ngu dan, nguoi dan.
3.2.2.2. Yéu cdu vé ning lyc chuyén mon

- K3 thudt vién: Pugc dao tao chuyén nganh phu hop (sinh hoc, thuy san, nong lam
nghiép...), c6 ching chi lin SCUBA va da c¢6 kinh nghiém vé phuc hdi san hé.

- Cong tdc vién, ngw dan, nguoi dan: Pugc tap huan, phd bién kién thirc co ban vé
cong tac phuc hoi san ho; hd tro cac k¥ thuat vién trong qua trinh phuc hoi san hd.
3.2.2.3. Vai tro cua cdc bén lién quan

- Nhom nhéan sy dia phuong nhu ngu dan tai dia phuong, can bg dia phuong, cong
tac vién co thé thuc hién hau hét cac bude phuc hoi san ho sau khi dwgc tap huin. Trong
qua trinh trong phuc hdi, can xin ¥ kién tham van chuyén gia (néu can).

- Nhém nhén su c6 chuyén mon sau nhu ky thuat vién c6 thé tham gia tat ca cac
budc dic biét 1a cac budc chuyén sau trong qua trinh trong phuc hoi.
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PHAN IV. QUY TRINH KY THUAT, NUOI CAY PHUC HOI SAN HO
4.1. Quy trinh ky thuit nudi cAy phuc hoi san hd tai cac vang ran san hé bi suy
thoi
4.1.1. So do quy trinh ky thudt phuc héi san ho tai vitng ran bi suy thodi

PHUC HOI SAN HO TAI CAC VUNG
RAN SAN HO BI SUY THOAI

1.1. Khio sit tong thé bing phurong BUGC 1. PANH GIA TRUGC 1.2, Khao sat chi tiét bang phuong
phép Manta tow PHUC HOI phap Reefcheck

\ 2

BUGC 2. LUA CHON bIA 2.3. Lua chon dia diém cung clip
PIEM ngudn gidng

. 2

BUOC 3. LUA CHON LOAI
SAN HO PHUC HOI

4.1. Thu thip, nuéi cy giéng l

2.1. Lura chon dia diém phuc hdi san ho

4.3, Phuc hdi san ho

BUGC 4. TRIEN KHAI PHUC - Gid thé va ¢b dinh gid thé
o HOI SAN HO o b5 i
4.2, Vin chuyén giong - Cay ghép san hd vio gi
L BUOC 5. DANH GIA VA 5.2. Theo ddi toc 49 sinh truéng,
S ThG glan, G [y g o GIAM SAT SAU PHUC HOI t§ 16 séng va d¢ phi ctia san hé

¥

BUOC 6. BAO CAO KET QUA
SAU PHUC HOI

Hinh 1. So dd céac bude thuc hién phuc hdi san ho tai céc vung ran san ho bi suy thoai
4.1.2. Cdc buéc thue hién ky thudt phuc héi san hé tai viing ran bi suy thodi
BUGC 1. PANH GIA TRUOC PHUC HOI

a, Tién hanh khao sat tong quan ran san ho bang phuong phap Manta tow (English
et al., 1997), cu thé: Trude khi tién hanh kéo nguodi quan sat, mot nguodi ghi chép cac
thong s6 vé thoi ti€t (mua/nang, gid, nhiét do), tinh trang mat bién, moé ta so bo veé khu
vuc khao sat nhu tinh hinh khai thac thuy san, gan khu dan cu, nudce thai...
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Sau khi trang thiét bi can thiét dugc chuan bi ddy du va ngudi quan sat di sin sang,
ngudi quan sat budc ddy kéo, gan bang sd liéu va tha xudng nude. Khi ngudi quan sat o
dué6i nude ra ky hidu xuét phat thi ngudi diéu khién trén tau bit dau cho tau chay. Mot
ngudi trén tau ghi thoi gian va toa do tai cac diém dung. Toc d6 xudng kéo duy tri & 3-
5km/h, sau mdi 2 phut ké tir luc xuét phat thi nguoi diéu khién tdu cho tau dimg lai dé
ngudi khao sat ghi chép sb lidu 1a két thic 1 1an kéo. Quad trinh dugc thuc hién twong tu
nhu vy cho nhitng 1an kéo tiép theo. Puong kéo nén giit song song voi mao ran sao cho
ngudi quan sat c6 thé nhin toan canh suon ddc. D dam bao tinh chinh xac cta phuong
phap, ctr sau 15 1an kéo nén doi ca hodc giai lao. Téng hop thong tin khao sat tong quan
gop phén x4c dinh cic mit cat dai dién cho viéc khéo sat chi tiét cac ran san ho.

Céc thong sb va chi tiéu thu thap duogc thuc hién theo Bang 1.

b, Tién hanh khao sat chi tiét bang phwong phap Reefcheck (Hodgson and
Waddell., 1997), cu thé:

Tai cac mat cat dai dién khao sat chi tiét, mot nguoi trai day mat cat 100m song
song v6i duong ding siu & d6 sau 3 — 6m va mot day khac & d6 sau 6 — 12m. O nhiing
ran hep va néng chi can trai 1 day mat cat & do sau 3 — 6m. Day mat cat 100m duoc chia
lam 4 doan nhd, mdi doan c6 chiéu dau 20m (trc chi khao sat trong doan 0 — 20m, 25 —
45m, 50 — 70m, 75 — 95m) dé dam bao do tin ciy trong qua trinh tinh toan sd lidu cia
phuong phap. Sau khi trai diy mat cit xong, tho 1an 1én tau va lan luot 1am theo thtr tu
c4c nhém nhu sau: nhém cé ran san ho = nhom dong vat khong xuong séng = nhém
hop phan day.

- Nhom c4 ran san ho: Khoang 10 — 15 phut sau khi trai diy mit cit (nudc yén tinh
tré lai) ngudi quan sat ca s& xudng trudc va tién hanh nhu sau: nguoi quan sat sé boi
that cham va bat dau dém sb luong cac chi tiéu can quan tam do6 la ca Mu, ca Héng, ca
K&m, ca He, c4 Budm, ca M6 gil, ca Bang chai g va cac loai ca Trinh doc theo mat cat
trong pham vi tam nhin 2,5m vé phia mdi bén cua day mit cit. Khi dém hét khoang 20m
ttrc 14 d3 hoan thanh doan dau tién trong s6 4 doan cua day mat cat 100m. Qua trinh cur
tiép tuc nhu vay ddi v6i cac doan con lai (25 —45m, 50 — 70m, 75 — 95m). Nhu vay,
téng dién tich xac dinh 1a 4 doan x 5m chiéu rong x 20m chiéu dai = 400m?

- NhOm déng vt khong xwong song day: Nguoi quan sat s& ghi cac loai dong vat
khong xuwong séng day can quan tam 1a tdm Bac si, Cau gai den, Cau gai but chi, Hai
sam, Sao bién gai, trai Tai tuong, bc Pun, 6¢ Tu, tom Ham trong pham vi tadm nhin 2,5m
vé mdi bén ctia ddy mit cit. Qua trinh dém sé& dién ra trén mdi doan ciia diy mat cat ma
khong can phai ding lai nhu ngudi quan sat ca. Tong dién tich dinh luong 1a: 4 doan x
5m rong x 20m dai = 400m2 Ngoai ra con ghi sb liéu vé cac tac dong dén ran san ho
trén ddy mit cat.

- Nhém hop phan déay: Ngudi cudi cing sé dinh luong san hd va cac hop phan day
khac trén day mat cit theo tung diém cham trong 4 doan, khoang cach xac dinh cach
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nhau giita 2 diém 1a 0,5m. Qua trinh dugc thyc hién nhu sau: ngudi ghi chép san ho va
céc hop phan day khac bat dau ghi chép loai hop phan ngay bén dudi cua ddy mat cat
tai diém s6 0, r0i dén 0,5m, 1m, 1,5m...cho dén 19,5m. Khi da xong diém cham 19,5m
tire 13 dd hoan thanh xong doan déu tién trong 4 doan cta diy mit cit 100m. Qua trinh
duoc thyc hién twong tu tir 25 — 44,5m, 50 — 69,5m, 75 — 94,5m. Nhu vay, moi doan s&
6 40 diém cham va téng s6 diém cham trén day mat cat dai 100m 1a 4 doan x 40 diém
= 160 diém phai dirng dé ghi cac dang hop phan ddy. Viéc ghi chép cac hop phan day
vao bang sd liéu duoc ghi dudi dang ky hiéu theo chi dan trén bang ghi hop phan déy.
Mudi méot thanh phan day can ghi nhan bao gdm: San hé ctng (HC), San hé mém (SC),
San ho chét (DC), san hé méi chét (RKC), P4 (RC), Vun san hd (RB), Cat (SD), Bun
(SI), Rong 16n (FS), Hai mién (SP), cac sinh vét khac (OT). Ngoai ra con ghi s6 liéu vé
cac tac dong dén ran san ho trén day mat cit.

Két qua danh gia trudc phuc hdi duoc st dung dé 1am co sé lwa chon dia diém
phuc hoi, dia diém cho ngudn giong, loai phuc hdi va phwong an phuc hdi phi hop nhat.
Céc chi tiéu va biéu thu thap thong tin khao sat (dinh tinh, dinh luong) cta cac ddi tuong
quan sat trén hodc mé rong cac doi tuong quan tam khac (néu cén), chi tiét tai Phu luc
1- Phan Phu luc.

BUOC 2. LUA CHON PIA PIEM
2.1. Lwa chon dia diém phuc hoéi san hd
a. Xdc dinh cac khu viec phuc hoi tiem nang

Phan tich dit li€u khao sat trude phuc hoi (dugc thuc hién & Budc 1 cua quy trinh
nay), két hop véi cac yéu cau lién quan dén lya chon dia diém phyc hoi dé xac dinh dugc
cac vung phuc hoi tiém ning phu hop véi yéu cau va hién trang tai dia phuong.

b. Sir dung khung danh gid dé lya chon dia diém phit hop nhat

Xay dung so dd/ban dd cac khu vuc phuc hoi tiém nang da duoc xac dinh dé tién
hanh sir dung khung danh gia theo thang diém tir 1 dén 5 (tai Bang 1), két hop tham van
¥ kién chuyén gia phén tich két hop dir liéu hién trang va lich st tai khu vic phuc hdi
nham lya chon dia diém phuc hdi phu hop nhét, cu thé

- Dt li€u lich stir va hién tai lién quan dén giam sat ran san ho vé do che phu nén
day va cac quan thé c4, cling nhu cac loai n san ho va dich bénh & san ho;

- Dy doan vé riii ro san ho bi tiy tring trong twong lai;

- Mirc do vé tinh nghiém trong cua céac tac dong xdo tron nén day;

- Mot sb tac dong gay x4o tron khac co thé xay ra (su bung phat cua lodi sao bién
gai, Id lut);

- Dit liéu lich sir va hién tai lién quan dén mirc d6 nghiém trong ciia cac tac dong
1én céc ran san ho do hoat dong ctia con nguodi (nhu hoat dong neo dau tau thuyén, hoat
dong khai thac thuy san qua muc);
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- Dit liéu lich sir va hién tai lién quan dén cac muc dich sir dung tai dia phuong,
bao gdm hién trang quy hoach ving bién, kinh té x3 hoi cta dia phwong c6 lién quan.

- Dt li€u lich str va hi¢n tai lién quan dén cac nd luc phuc hdi san ho.
c. Hoan thién viéc lya chon dia diém phuc hoi

Ly ¥ kién cua nhém tu vin bao gdm cic nha quan 1y thudc chinh quyén dia
phuong, dai dién cong dong ngudi dan dia phuong, cac bén lién quan nham hoan thanh
cac muyc tiéu dé ra phu hop véi thyc trang dia phuong.

2.2. Lwa chon dia diém cung cdp nguén giong

Phan tich két qua khao sat trude phuc hoi, tién hanh lya chon cac ving ran l4n cén
khu vire phuc hdi 6 tiém ning cung cip ngudn gidng va dat cac tiéu chi sau:

- Ran cung cap ngudn giéng co tinh da dang loai cao trong khu vire, ¢ cac loai wu
thé sinh lugng cao.

- Ran khong c6 dau hiéu bi tay tring mo (tissue bleaching), bénh dai den (black-
band disease), bénh dai trang (white-band disease);

- Khong xuét hién dang ké cac loai dich hai pho bién nhu sao bién gai, 6¢c gai an
thit san ho.

- Uu tién khu vuc c6 tinh twong dong vé sinh thai véi khu vuc phuc hoi
BUOC 3. LUA CHON LOAI PHUC HOI

Tién hanh phan tich tong hop két qua khao sét trude phuc hoi, thdng ké céc loai co
tiém nang phuc hoi phu hop véi cac yéu cau tai (Muc 3.1.3. Lya chon loai san h6 phuc
ho61) va phu hop véi yéu cau cia dia diém lya chon phuc hoi.

Tir danh sach cac loai tiém niang cho ngudn gidng, tién hanh tham van y kién
chuyén gia dé chon loc cac loai phit hop nhat cho hoat dong phuc hdi.

BUOC 4. TRIEN KHAI PHUC HOI
4.1. Thu théap va nudi cdy giong
a. Thu thdp giong

- Cac tho lan c6 khi tai SCUBA di chuyén té1 khu vuc dugc Iya chon cung cép
nguon gidng cho hoat dong phuc hoi;

- Str dung cac dung cu phu hop nhu: bua, kim, kep, gié dung...dé tach cic manh
san ho giong tur tdp doan san ho cho gidong, qué trinh thu thap ngudn gidong ddm bao cac
tap doan san ho cho gibéng it bi ton thuong nhat, tranh 1am san hd bat khoi nén day. Viéc
thu thap nguon giong phai dam bao dap ung cac yéu cau (tai muc 3.1.4. Thu thap giong
san ho).

- Khi thu thip day gio giéng san ho, chuyén tii cho cac thanh vién trén tau, lin
xuong tr¢ lai va ti€p tuc thu mau. Bén canh do, khi 1én dén mat nudc, ti€én hanh do tat
ca nudc trong thi ra trude khi chuyén tdi 1én san tau. Nhanh chéng chuyén san hd sang
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céc thung chtra diy nudc bién theo trinh ty: (i) San ho ctimg, nang (hau hét 1a cac sang
h6 dang khoi) dat phia dudi; (i) San ho nhe, dé v& (hau hét 13 cac san hd dang canh) dat
phia trén.

b. Nubi cdy giong/ vieon wom

Vudn vom san ho dugce thiét ké va xay dung trong vung dugc lua chon phuc hdi
san ho, dién tich vuon wvom dugce xac dinh phu hop va dap img nhu cau ké hoach nguén
gidng ma hoat déng phuc hoi da dé ra.

- Péi v6i vuon wom ¢ dinh trén nén ddy: Khung gia thé nudi cay gidng thuong
dung 1a hinh vudng hodc hinh chit nhat véi dién tich khoang 1-2m? dugc ¢ dinh viing
chéc trén nén day ran. Chat liéu thuong dung cho gia thé vuon vom bao gdm mot sb vt
lidu (nhwa PVC, sat, ludi thép...). Cdy gidng san ho 1én bé mat gia thé vuon vom dam
bao san ho gidng duge cb dinh vimg chic trén gia thé, khoang cach giita cac san hd
giéng khoang 20-30cm.

- Pbi véi vuon vom gian treo: Vat liéu thudng st dung gdm (day thing, ludi, phao
ndi, neo day...), gian treo co thé thiét ké vudng goc hodc song song véi nén day. Vi tri
va do siu, tAng sdu clia gian wong nudi can phi hop sinh thai cho san ho phat trién.

- Kich thuéc san ho gidng wong nudi thuong ding tir 10 - 15 cm. Trong mot sb
truong hop véi cac muc dich khac nhau, kich thudc giéng san ho ¢ thé nhé hon nhung
phai dam bao san ho c6 thé tu phat trién dugc trong moi trudng ty nhién.

- Khi san ho giong tai vuon wom ting sinh lugng, viéc khai thac nguon gidng san
hé tir vudon wom duogc thyc hién twong ty nhung khai thac ngudn giéng san hd ngoai tur
nhién.

4.2. Vin chuyén giong

- Sau khi thu thap du lugng gidng vao cac thung chira, tién hanh di chuyén vé khu
vuc phuc hdi dé cb dinh cic manh san ho. Trong qua trinh di chuyén, tién hanh thay
nudc bién trong cac thung chira mdi 30 phut 1 1an, thay 80% luong nudc theo thé tich
thung chira. Hoat dong van chuyén giong san phai dam bao yéu cau dugc néu tai (Muc
3.1.4. Thu thap giéng va nudi ciy gidng).

4.3. Phuc héi san hé

- Gia thé thuong dung trong phuc hdi san ho (dinh thuyén, coc sit, thanh ludi kim
loai...), c6 thé sir dung loai gia thé khac ciing nhu cach ciy ghép, tuy nhién can dap uing
nhimng yéu ciu tai (tiéu myc (a)-3.1.5.1, muc 3.1.5, Phan III)

a. Gid thé va c6 dinh gid thé

- Cach ¢6 dinh mot sb gia thé thuong dung phuc hoi san hé:

+ Gid thé dinh thuyén, dinh thép: Str dung sit cay d6 dai 150-200mm, duong
kinh 12mm mot dau cit nhon dong chit trén nén day san ho chét

16



+ Gid thé thanh luéi kim logi: Gia thé phuc hdi san ho dugc sir dung 1a thanh
thép/inox c6 chiéu dai 50-60 cm va chiéu rong (2-3 cm) véi mét ludi vudng 0,5 cm (co
thé thay d6i kich thudc phu hop). Gia thé duoc c¢b dinh xubng nén day bang 3-4 dinh bé
t6ng (5 cm) s6 luong dinh bang vai sd luong tip doan san hd dur kién trong trén gid thé.
Trén nén ran phuc hdi, gia thé dugc udn linh dong theo cac huong nham lya chon duoc
cac vi tri dong dinh vao nén day 1a d4 san ho khéi chét nham dam bao dinh ¢ dinh gia
thé virng chic trén nén day. Hoat dong céy gia thé duoc thuc hién hoan thién cho mdi
khu vue trude khi trién khai hoat dong phuc hdi san hé.

b. Cdy ghép san hé vao gid thé-nén ddy

- Gid thé dinh thuyén, dinh thép: Str dung day nhua rat dé c¢b dinh chit cac san ho
gidng vao nén day va coc sit, c6 thé sir dung 1 hodc 2 dinh thuyén dé c¢b dinh viing chéc
c4c san ho phuc hoi.

- Gid thé thanh ludi kim logi: Tai mdi vi tri dong dinh trén gia thé, tién hanh dua
san ho gidng xubng dudi 16p ludi thép, kéo san hd vé phia dinh ¢b dinh sao cho san ho
ket vitng chic giita nén day va ludi thép. Viéc ciy ghép duogc thuc hién nhe nhang dam
bao san hé it bi ton thuong, xoay san ho gidng sao cho cac polip phat trién cta san ho
huéng 1én trén, mat dudi ciia san ho giong dugce tiép giap toi da trén nén day va cd dinh
vitng giita gia thé va nén ddy. Sir dung day rut nhua dé cd dinh chic chin san ho gidng
vao dinh, gia thé va nén day. Trén mdi gia thé wu tién cay don loai tranh su canh tranh
nham tdng su phat trién cling nhu tao cym két ndi gifra cac san ho, gia thé, nén day dé
phat trién bén viing trén ran.

BUOC 5. PANH GIA VA GIAM SAT SAU PHUC HOI
5.1. Theo doi ty 1¢ séng, toc dé sinh truwéng va dp phii

Sau thyc hién phuc hoi san ho (dang canh, dang khoi, phu...) viing chic trén gia
thé va nén ran, tién hanh danh dau va theo ddi dinh ky tai cac 6 theo ddi c¢6 dinh. Quan
thé san phuc hoi trong cac 6 s& dugc theo ddi vé kha ning séng sot va téc do ting trudng,
cu thé:

- Chon 03 6 theo ddi (dién tich 5 m x 5 m & cac khu vuc khac nhau dua trén su
phan b va dai dién cho céc loai san hd phuc hoi) tai dia diém phuc hoi.

- X4c dinh va danh dau ranh gi6i cac 6 theo ddi da chon bang day thimg va coc sit
dong trén nén day. Trong pham vi cac 6 theo ddi, danh diu bang thé nhya hodc ma hiéu
c4c tap doan san ho phuc hoi dé theo ddi dinh ky.

- Tién hanh xac dinh téng s6 quan thé duoc cay ghép va tong sb ting loai trong
mdi 6. Theo ddi khoang tir (3 - 5%) trong tong sd quan thé san hd phuc hoi.

a. Theo dbi ty Ié song

- Str dung biéu mau ghi lai tinh trang strc khoe hi¢n tai (khdée manh, tap doan chét

mot phan dudi 50%, chét hon 50%, bi chét, bi tay tring) dbi véi mdi tap doan san ho
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theo ddi (loai san hd) dé danh gia ty 1¢ séng tai vuon wom, khu vire phuc hoi cho cac 1an
theo ddi tiép theo.
b. Theo ddi téc dé tang trucng

- Thuyc hién cac phép do kich thudc dbi véi cac phan manh san hé duoc gin thé va
¢ dinh phép do gidng nhau trong cac 1an giam sat tiép theo. Po kich thudc cac phan
manh san ho phuc hdi bang thudc kep, mirc chinh xac dén milimét, cu thé nhu sau

+ Poi vdi san hé dang canh: Po kich thudc chiu dai (dai nhat) cua tip doan san
ho phuc hoi, dém sb lugng chdi san hé trén nhanh san hd do kich thude.

+ Pdi voi san ho dang phu, khéi, ban khéi, phién, 1a: Po chiéu rong (rong nhat)
clia tap doan san ho giéng phuc hoi.

- C6 thé chup anh tirng phan manh san hé phuc hdi di do (theo chiéu tir trén xudng,
tir dudi 1én va tir bén canh) dé tao ra dong thoi gian truc quan su phét trién cia san ho
cling nhu dé xac dinh cac diém khong nhat quan c6 thé xay ra. Anh chup cé thé kiém
tra lai dit liéu do néu dit liu c6 sai léch
C. Theo doi do phu

Khung dinh luong theo doi d6 phu dugc dat trong 6 theo doi sinh trudng san ho.
Khung dinh lugng theo ddi bang ludi thép co chia 6 luéi 1cm? ( khung dinh luong cd
chiéu dai 1m, chiéu rong 1 m). Su gia ting d6 pha san hd phuc héi trén cac 6 lugi 1cm?
duoc ghi nhin qua cac lan gidm sat. Ngoai ra can chup anh vudng goc tai cac tip doan
san ho theo ddi dé luu trit, kiém chtng s6 liéu khi co sai sot.

5.2. Danh gia va dinh ky giam sat

a. Thoi gian, dinh ky
i) Ngan han (1 ndm hoic it hon);
(if) Trung han (1 - 5 nam);
(iii) Dai han (> 5 nam).

b. Péi twong va tan sudt gidm sdt

Str dung phuong phap Reefcheck (khao sat chi tiét) dé thu thap thong tin tai cac
1an giam sat, theo ddi.

- Pi twong giam sat: doi twong va c4c chi tiéu theo ddi duge thuc hién dong bo
v6i cac chi tiéu danh gia trude phuc hoi.

- Tan suét giam sat:

+ Panh gia va giam sat ngin han (1 nim hodc it hon): Thuc hién 3 thang/lan
+ Panh gia va giam sat trung han (1- 5 ndm): Thuc hién tir 1 — 2 1an/nim;
+ Danh gia va giam sat dai han (trén 5 nam): Thyc hi¢n 1 - 2 lan/nam

- Ty thudc vao nhu ciu va tai chinh, muc tiéu ctia du 4n phuc hdi ma co thé diéu

chinh tan suét theo doi hodc md rong dbi twong giam sat tai cac khu vire phuc hoi.
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BUOC 6. BAO CAO KET QUA PHUC HOI SAN HO

Céc két qua nghién ctru phuc hoi san ho tai cac ving ran san hé bj suy thoai duoc
bao cao vdi co quan quan ly tai dia phuong, KBTB, S& ban Nganh c¢6 tham quyén lién
quan va mot sO bén lién quan khac. Bao cdo két qua dugc thyc hién thong qua mdt so6
ndi dung chinh nhu sau:

- V1 tri, quy mo khu vuc phuc hoi san ho;

- Su thay doi vé sinh thai, ngué)n lg1 thily san trén ran san ho phuc hoi;

- Panh gia sinh truéng va phat trién cta san hd phuc hoi;

- Cac tac dong anh hudng dén khu vire phuc hdi san hé;

- Cac giai phap bao ton, quan 1y hiéu qua va phat trién bén vitng cac ran san ho san
phuc hoi tai dia phuong.
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4.2. Quy trinh ky thuit nudi cdy phuc hoi san hé trén ran nhén tao

4.2.1. So do quy trinh ky thudt nudi cdy phuc hoi san hé trén ran nhan tao

PHUC HOI SAN HO TAI CAC VUNG

RAN SAN HO BI SUY THOAI
1.1. Khdo sit tong thé bing phuong BUOC 1. PANH GIA TRUGC 1.2. Khio st chi tiét bing phuong
phép Manta tow PHUC HOI phip Reefcheck
2.1, Tara chon ¢ didm phue bl san ha BUOC 2. LUA CHON PIA 2.3. Lya chon dia diém cung ciip
L Ly on d1 phu PIEM nguon giong
BU'GC 3. LUA CHON LOAI
SAN HO PHUC HOI
4.1. Thu thip, nuéi cly giong l 43, Phuc b san ha
n .3. Phuc hoi san hé
BUOC 4. TRIEN KHAI PHUC - Gid thé va cb dinh gi4 thé
. HOI SAN HO cé hé vio gia thé
4.2. Vin chuyén giéng - Cdy ghép san hd véo gi
e BUOC 5. DANH GIA VA 5.2. Theo ddi téc 9 sinh truéng,
> Thotgian, Gk gidm o GIAM SAT SAUPHUCHOL | /116 sbug vi 4 ph cia san b
BUOC 6. BAO CAO KET QUA
SAU PHUC HOI

Hinh 2. So d6 cac budc thuc hién phuc hdi san ho trén ran nhan tao

4.2.2. Cdc bwdc thwe hién kj thudt nuéi cdy phuc héi san hé trén ran nhan tao
BUGC 1. PANH GIA TRUOC PHUC HOI

- Twong ty nhu quy trinh k§ thuat phuc hdi san hé tai cic ving ran san ho bi suy
thodi (Budc 1, Muyc 4.1.2, Phan IV).
BUGC 2. LUA CHON PIA PIEM
2.1. Lwa chon dia diém phuc héi san hé trén ran nhén tao

Tir két qua khao sat trude phuc hdi, tién hanh danh gia va lwa chon khu virc nudi

cAy phuc hoi san hé trén ran nhan tao phai dap Gmg 02 van dé chinh sau, cu thé:
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(i). Pia diém phu hop cho phuc hoi san ho: Thyc hién twong ty nhu quy trinh k¥
thuat phuc hoi san ho tai cdc vung ran san ho bi suy thoai (tiéu muc 2.1, Budc 2, Muc
4.1.2, Phan 1V).

(ii). Nén day, khu vuc phu hop cho phuc hdi san hé trén ran nhan tao:

- Tir két qua phan tich hop phan day: Lua chon khu vic c6 nén day mém (cat; cat
s01; vun san ho) hoac khu vyc ran san hé bi suy thoai hoan toan da mat két cau ran do
tac dong rua tréi cua soéng bién; Khu vuc 1an can cac ran san ho ¢6 nén ddy mém (cat;
cat s6i; vun san ho) twong ddi bang phang, c6 diéu kién mai trudng phi hop cho su phat
trién cua san hd, nén day dam bao ran nhan tao khong bi lun, tr61 hodc vui 1ap sau khi
tha;

- Viéc tha ran nhan tao khong can tré giao thong duong thuy tai khu vuc.

2.2. Lwa chon khu vie cung cip nguén giong

- Tuong tu nhu quy trinh k¥ thut phuc hoi san ho tai cac ving ran san ho bi suy
thoai (tiéu muc 2.2, Buéc 2, Muyc 4.1.2, Phan IV).

BUOC 3. LUA CHON LOAI PHUC HOI

- Tuong tu nhu quy trinh k¥ thuat phuc hoi san hé tai céc vung ran san ho bi suy
thoai (Bude 3, Muc 4.1.2, Phan IV).

BUOC 4. TRIEN KHAI PHUC HOI SAN HO
4.1. Thu thép giong san ho

- Tuong tu nhu quy trinh k¥ thuat phuc hoi san ho tai cac ving ran san ho bi suy
thodi (tiéu muc (a)-4.1; Budc 4, Muc 4.1.2, Phan IV).

4.2. Vin chuyén giong san ho

- Tuong tu nhu quy trinh k¥ thut phuc hoi san ho tai cac ving ran san ho bi suy
thodi (tiéu muc 4.2, Budc 4, Muc 4.1.2, Phan IV).

4.3. Trién khai phuc héi
a. Lua chon kiéu ran, két cau ran

- Ran nhan tao phuc hdi san ho duoc thiét ké vé kiéu hinh, két cAu vat liéu;

- Ran nhén tao thudng dung trong phuc hoi san hd (khung kim loai, c6t nhya PVC,
ran vom bé tong...), ngoai ra trong mot s6 trudng hop ¢d thé st dung tau gd, tau sit cil,
cac két cau, vat liéu khac... Tuy nhién can dép tng nhitng yéu cau tai (ti€u muc (a)-
3.1.5.2, muc 3.1.5, Phan III)

- Mot 6 kiéu ran phuc hdi san ho duoc tién hanh nhu sau:

(i) Khung kim logi: M6 hinh nay duoc thiét ké bao quanh bai khung thép va bé mit
dugc phu bang ludi thép. Pong thoi, khung kim loai dugc son dé chong an mon va kéo
tudi tho khi trién khai trong méi trudng nudce bién. Cac phan manh san ho dugce gan vao
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khung kim loai bang day nilon va nhom. Mat d6 cay ghép 1a 15-20 tap doan/m?. Kiéu
hinh thuong dung (hinh chir nhat, hinh vuéng, hinh tron...).

(i) Cét nhwa PVC: Mb hinh nay dugc thiét ké bang dng PVC I8i bé tbng c6 mot
s6 16 khoan trén than phu hop dé gin cic phan manh san ho phuc hoi. Cot dng nhya
dugc cdm sau xudng nén day tir 50-70 cm, duong kinh éng thuong dung cé kich thude
tir 10 - 20 cm dam bao virng trén nén day.

(iii) Ran dang vom bé tong: M6 hinh nay duogc thiét ké theo dang hinh tron
(Reefball) c6 khoang tréng bén trong, thanh ran day 10 cm, kich thudc duong kinh ran
6 thé 0,6-1,2 m dam bao tha virng trén nén day. CO tir 6-10 15 xung quanh, mdi 15 ¢o
duong kinh 10 cm tao khong gian cho céc loai sinh vat bién vao cu tra. Mat d6 cay ghép
la 15-20 tap doan/m?

b. Van chuyén ran nhan tao dén vung tha ran

- Sau khi d3 Iya chon duoc dia diém phuc hoi san ho trén ran nhan tao (duoc thuc
hién tai Budc 2 ctia quy trinh nay), luva chon kiéu va tao ran, tién hanh van chuyén ran
nhan tao bang tau thuy dén ving tha ran.

- Str dung to1 nang/ha ran nhan tao theo cac vi tri da dugc lua chon. Hoat dong tha
ran c6 thé dugc thuc hién theo mot sb k¥ thuat nhu:

+ Tha ran don 1¢;

+ Tha theo két ciu 2 - 3 ran tao cum ran viing chic hon

+ Tha theo két cAu = 3 ran tai cum ran tai vung song

+ Mat d6 ran nhan tao: TUy thudc vao nhu cau tha ran va quy mé ctia mdi du an,
do phu ran ran trén nén day trung binh c6 thé tir 5-10%, wu tién tha ran phan bd déu trén
nén ddy co sinh thai tuong d6i dong nhat.

- Hoat dong tha ran xudng nén day bién dam bao ran khong bi v&, ran 6n dinh trén
nén day, chan ran ap, Iin xudng nén ddy khoang tir 3 - 5 cm. Céc ran c6 két cau tao cum
phai c6 day ¢ dinh cac ran véi nhau tao su 6n dinh ran trén nén day.

c. Ccfy san ho trén ran nhan tao

- Dung day rat nhya dé cb dinh céac tdp doan san ho 1én thanh cac ran nhan tao,
hudng cac polip phat trién cta san hd giéng 1én trén;

- San ho ciy ghép trén bé mit ran nhan tao nén cach nhau 20-30 cm.

- Trén mot ran nhan tao c6 thé cay ghép don loai hodc da loai san hé tuy thudc theo
muc dinh va yéu ciu

- Vi tri cAy ghép san hé trén ran nhan tao cach nén day mém tdi thiéu 20 cm;

- Gian thé, ghi ma sb cho céc tap doan san ho, cc ran, cum ran dé theo ddi, danh
gia & cac dot tiép theo.
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- Tai cac san ho phuc hoi du kién theo ddi do phu, tién hanh ¢ dinh san hé vao
cac manh ludi thép cé chia 6 1em? trudce khi gan vao thanh ran.
BUOC 5. PANH GIA VA GIAM SAT SAU PHUC HOI
5.1. Theo déi ty I¢ song, toc dp sinh truéng va dé phii

Sau thuc hién phuc hdi san hod (dang canh, dang khdi, phu...) trén c4c ran nhan tao
da duoc dit 6n dinh trén nén day bién, tién hanh lya chon va danh du céac san ho, cum
ran (cé dinh) dé theo ddi dinh ky. Cac quén thé san ho trén cac cum ran s& duoc theo ddi
vé ty 1& séng va sinh trudng, tién hanh chon ngau nhién 10 - 15% trong tong s6 ran duoc
tha.

a. Theo doi ty Ié séng

- Tai cac cum ran, tap doan san ho dugc lya chon theo dai tai khu vuc phuc hoi.
Ghi lai sb hiéu/ky hi€éu ma ran/cym ran va tap doan san ho.

- Ghi lai tinh trang stc khoe hién tai (khée manh, tdp doan chét mot phan dudi
50%, chét hon 50%, bi chét, bi tay tring) d6i véi mdi tap doan san ho theo ddi (loai san
h6) dé danh gia ty 18 song tai cac vuon wom va khu vuc phuc hoi theo thoi gian.

b. Theo déi toc do tang trudng

- Tuong tu nhu quy trinh k¥ thuat phuc hdi san hé tai céc vung ran san hod bi suy
thoai (tiéu muc (b)-5.1, Bude 5, Muc 4.1.2, Phan IV).

c. Theo doi do phu

Theo doi muc gia tang dd phu san ho phuc hoi duge xac dinh theo cac 6 ludi dinh
luong dugc pha dan san ho theo thoi gian. Ngoai ra can chup anh vudng goc tai cac tap
doan san ho theo dbi dé luu trit, kiém ching s6 liéu khi c6 sai sot.

d. Theo d&i sw on dinh ran nhan tao trén nén day

- Ghi nhan céc tac dong dén ran nhan tao tai cac thoi diém (do do sut lan, goc
nghiéng, tinh trang két ciu ran, tinh trang ran...) theo cac dot giam sat. Cac tac dong
khac lién quan. Thyuc hi¢n trén ) luong cac cum ran theo doi, khuyén khich m& rong
quan sat dé c6 danh gia tong thé hon.
5.2. Danh gia va dinh ky giam sat

- Tuong tu nhu quy trinh k¥ thuat phuc hdi san hé tai céc vung ran san ho bi suy
thodi (tiéu myc 5.2, Budc 5, Muc 4.1.2, Phan IV).

BUOC 6. BAO CAO KET QUA PHUC HOI SAN HO

Két qua nghién ctru phuc hoi san ho trén ran nhan tao dugc bio cdo véi co quan
quan 1y tai dia phuong, KBTB, So ban Nganh c6 thim quyén lién quan va mot sb bén
lién quan khac. Qua dod, hoat dong bao céo s€ dugc thuc hién thong qua mat s6 noi dung
chinh nhu sau:

- Vi tri, di¢n tich khu vuc phuc hdi san hé trén ran nhan tao;
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- Quy md tha va két cau ran nhan tao;

- S thay d6i vé sinh thai, ngudn loi thay san trén ran san hd phuc hoi;

- Panh gia sinh truéng va phat trién cta san hd phuc hoi;

- Cac tac dong anh huong dén khu vuc phuc hoi san ho trén ran nhén tao;

- Tinh trang va céc tac dong dén hé théng ran nhan tao phuc hdi san ho;

- Céc giai phap bao ton, quan 1y hiéu qua va phat trién bén vitng cac ran san hd san
phuc héi tai dia phwong.
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PHU LUC

Phu luc 1. Biéu ghi chép va cac thong s6 khio sat chi tiét ran san hd truéc phuc hoi
(phwong phap Reefcheck)

Bang 1. Céc tac dong dén ran san hd

San hé bi pha huy/dich bénh/tay tring va rac

Dién theo mirc d§ sau: Khong bi = 0, Thip = 1, Trung binh =2, Cao =3
0—20m 25-45m | 50-70m 75 -95m

Neo dau tau thuyén
Khi thac huy diét
Khac

Rac

Tay trang (% mat do)

Tay trang (% tap doan)

Bénh dich (c6/khong
va %)

Céc loai quy hiém
Khac
Ghi chu:

Bang 2. Bang ghi ca ran san ho

bia diém: Tén dao:

Do sau: Toa do:

Ngay thang: Thoi gian:

0—-20m 25-45m 50 - 70m 75 - 95m

Ca budém

Ca kém

C4 hong

Camu gu

C4 m6 g

Ca bang chai gu

Cahe

Camu

C4a trinh
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Bang 3. Bang ghi dong vat khong xwong song day

Dia diém: Tén dao:
Do sau: Toa do:
Ngay thang: Thoi gian:
0-20m 25-45m 50 —70m 75 —95m
Tom Bac si

Cau gai Diadema

Céu gai bt chi

Hai sam

Sao bién gai

Trai tai Tuong

Bang 4. Cac ky hiéu hop phan day

HC: San ho cung SC: San ho mém RKC: San ho méi chét
FS: Rong 16n SP: Hai mién RC: ba
RB: Vun san ho DC: San ho chét SI: Bun
OT: Cac hop phan khac SD: Cat
Doan 1 Doan 2 Doan 3 Doan 4
0—-19,5m 25-44,5m 50 - 60,5m 75 —94,5m
0 10 25 35 50 60 75 85
0.5 10.5 25.5 35.5 50.5 60.5 75.5 85.5
1 11 26 36 51 61 76 86
1.5 11.5 26.5 36.5 51.5 61.5 76.5 86.5
2 12 27 37.5 52 62 77 87
2.5 12.5 27.5 38 52.5 62.5 77.5 87.5
3 13 28 38.5 53 63 78 88
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3.5 13.5 28.5 39 53.5 63.5 78.5 88.5
4 14 29 39.5 54 64 79 89
4.5 14.5 29.5 40 54.5 64.5 79.5 89.5
5 15 30 40.5 55 65 80 90
5.5 15.5 30.5 41 55.5 65.5 80.5 90.5
6 16 31 41.5 56 66 81 91
6.5 16.5 31.5 42 56.5 66.5 81.5 91.5
7 17 32 42.5 57 67 82 92
7.5 17.5 32.5 43 57.5 67.5 82.5 92.5
8 18 33 43.5 58 68 83 93
8.5 18.5 33.5 +4 58.5 68.5 83.5 93.5
9 19 34 44.5 59 69 84 94
9.5 19.5 35 45 59.5 69.5 84.5 94.5

Phu luc 2. Mt s6 yéu ciu khac vé danh gia sinh trweéng va do phi ciia san ho

- Mot s yéu cau khac:

Thoi gian phit hop nhit 13 sau mot tuan sau khi ¢6 dinh cac phan manh san ho tai
vi tri phuc hdi, cong viéc kiém tra phai dugc thuc hién nham stra chita nhiing sai sot
trong qué trinh phuc hoi. Viéc giam sat dinh ky nén dugc tién hanh khoang 3 thang/lan.
Muc dich giam sat dinh ky 13 ghi nhan sy sdng sot ctia cac phan manh san hé theo thoi
gian, rat ra cac bai hoc vé thuan lgi va bét loi khi gén cac phan manh san h6 vao mot
tiéu sinh canh, va bao c4o su bo sung tu nhién cling nhu sy gia ting cua hé dong vat
khdng xuong séng theo mua cua diéu kién ty nhién nham xac dinh sy thich nghi cta cac
phan manh san hé dugc di doi. Viéc theo doi cling nén dugc phén loai theo trang thai
ctia san ho (song tét, chét 1/2, chét 1/4). Qua d6, sau 3 thang phuc hoi, ty 16 séng t6t phai
dat trén 90% trong diéu kién thuan loi, dong thoi ciing dua cic nguyén nhan giy chét
hang loat cua san ho (nhu d¢ di chuyén ctia cat bun trén nén day, céac loai dich hai an
san hd, phan manh san ho bi I¢ch so vdi vi tri ban dau (Vo Si Tuin & cs., 2013). Ngoai
ra, cac khu vuc phuc vu cho hoat dong wvom giéng hoac tréng phuc hdi can tién hanh
céc hoat dong duy tri va giam sat, qua d6 gitup ngan chin viéc mat di nhiéu quan thé méi
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trong do cac loai an san ho hodc mot s6 loi tao phat trién qua mirc. Nén gin thé cac san
h6 dugc trong dé ghi lai va xac dinh ching (cac kiéu gen hodc ngudn gbc khac nhau)
cho cac hoat dong giam sat va duy tri trong twong lai. Cac khia canh dudi day can duoc
giam sat va danh gia:

+ Ty 1é phat trién cua cac tdp doan san ho;

+ Stic khoe ctia san hd, xét vé sy hién dién va ty 1¢ tay tring, dich bénh, mat mo,
ty 1& tir vong ngdy cang tang va con tiép tuc;

+ Su phat trién ctia cac sinh vat canh tranh va loai gay ton hai dén san hé;

+ Kich thudc twong dbi cua cac tip doan nham xac dinh thoi diém tai phan manh
hoic trong phuc hdi trong ran san ho;

+ Cac yéu t6 moi truong nhu nhiét dg, cac chat dinh dudng trén bé mit, dic diém
cOt nude va nén trim tich.

- Theo déi toc dg tang trwdng vé chiéu dai ciia san hé bang phirong phdp budc thé
déanh ddu. Viéc do mirc dé tang truong don gian voi viéc su dung thuodc kep, cu thé:

(i) D6i véi tap doan khong phai dang canh, hai kich thude duge do 1a chiéu dai va
chiéu rong t6i da;

(i) Pi voi san hd dang canh va canh ngén, sir dung phuong phap danh diu bang
cach budc thé cé danh sb vao goc ré canh va do tir goc ré 1én dinh cua canh theo dinh
ky. Hiéu cac s6 do 1a murc ting truong: Lo = (L2 - L1)/(t2 - t1). Trong d6: (L2 - L1) 1a mirc
chénh léch kich thudc gitra 2 1an kiém tra (mm) va (t2 - t1) 13 thoi gian gitra 2 1an kiém
tra (thang). Ngoai ra, toc do sinh truong ciing ¢ thé dugc tinh theo trong luong ciia san
hé bang phuong phap cin cac tip doan san hd c¢6 budc thé danh dau (tir 8 - 10 tip doan
cho mdi loai) trudc va sau thoi gian theo déi. Toc do ting trudng trong lugng cua san
ho duoc tinh toan theo cong thirc:

Py — Py
Py.t

Trong d6: u : Toc d6 ting trudng trong lwong cua san ho trong 1 thang (%/thang)

U= X 100 x 30

Po: Trong luong cua tap doan san ho ban dau
P1: Trong luong cua tap doan san ho sau thoi gian t trong (g)
t: Thoi gian trong (ngdy)
- B$ phii san hé song va cdc hop phan day khdc
Do phii cho timg danh muc hop phan day (san ho cimg, san hd mém, san ho chét,
cat, da...) tai mdi diém (tram) khao sat (DPjj) duoc tinh toan bang cach 1ay s luong diém
c6 loai hop phan day d6 quan sat dugc (nij) chia cho tong s6 luong cac diém quan sat
duogc tai mdi diém (Njj) (cong thirc 1).
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Do phu trung binh cho mdi danh muc hop phan day tai mdi dao khao sat (DPj)
dugc tinh toan bang cach 13y tong d6 phu trung binh ctia hop phan day do tai tat ca cac
diém khao sat (DPij) chia cho s6 diém khéo sat (cong thic 2).

.. nij*100
DPij = JNU_ (Cong thirc 1)

iZ:l: DPij

DPj=-T = (Cong thuc 2)

Ghi chli: DPjj- B phui trung binh cta 1 hop phan ddy tai mat cat i khu vuc j (%)
nij- S6 diém quan sat co hop phan day do6 tai mat cat i khu vuc j
Nij- Tong s6 diém quan sat & mat cat i khu vuc j
DPj- Do phu trung binh ctia 1 hop phan day tai khu vuc j (%)
m- S6 diém (tram) khao sat
- Ty 1é séng dwoc tinh bang céng thire: TLS (%) = A/B *100 (A 13 tong sb tap doan
con song tai thoi diém kiém tra; B 1a tong s6 tap doan tai thoi diém ban dau).
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