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Review on research of seagrass beds restoration
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Abstract; Seagrass beds are an important marine ecosystem in both tropical and temperate zones. Seagrasses provide habitat
and feeding areas for a diverse marine fauna, yielding a significant value of ecological services. Seagrass beds have declined
rapidly worldwide in the past half century; about 2.6 x 10°km” of seagrass beds, accounting for 15% of the estimated total ,
were lost between 1993 and 2003. Planning for seagrass bed restoration is urgently needed at present. In this paper the
causes for the decline of seagrass beds are summarized and the main methods for seagrass bed restoration are reviewed.
Natural disasters and human activities have resulted in the decline. Important restoration methods for seagrass beds include
habitat enhancement, seeding and transplantation. There are three types of transplantation; sods, plugs and shoots with
rthizomes. The advantages and disadvantages of these methods are; (1) the habitat enhancement generally costs less but
needs a comparatively long period; (2) the seeding method exerts less negative effect on donor beds compared with other
restoration methods, although seagrass seeds are difficult to collect and establish; (3) the plug method of transplantation
has a high survival rate, but donor beds suffer negative impacts to some extent; (4) less vegetative materials are needed for
bare rhizome transplanting, but it can be difficult to anchor the shoot with its attached rhizome into sediment. The condition
of both the seagrass source bed and the restoration site, as well as the purpose of restoration should be taken into account
when choosing a restoration method. Considering the current situation in China, transplanting of seagrasses is the preferred
method of restoration in China’ s seagrass beds. Research emphases in the future and prospects for seagrass restoration in

China are explored.
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20 LB RIS, HE A& RS T SR E AR B IR A M I4 ™  E YR KM B ( Zostera marina) ¥
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B 20 tHAD 40 4RAR, BHE RN R Tl oAk BORIK E M R R AT AT o BFST R I, P Eug 280k
Y B 2 ( Thalassia testudinum ) BURZE A KR 22,3 em/a™ | YA FI| W B3 ( Posidonia australis) V2R
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ARMEARTERBHAS BHBA (BEFERK B, B— R R,
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YRR Y, M TR SR EER T, R MR AR SRR EEEENME
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B MR AR BUA MR R Y — BRI R GS HFh T, AT AR BRAR (87 B K TR AR
2.2.2 M EELEREE

AR TORE R B SR, 0 A W BRI BEIR /DN, 3225 1 BR A/, AR B M 2 B A . B
AR AR PRI R g REAAE LT [RIR

(DFTHUE KB RFE R B RR MR T, TEREA N, EsE PR KRR
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FRERITE S , SEhR BRI B Ml X LA

Q) FFrER TRRFERNFFEERMENF T, ZRMFTREMEMR K, friEkFZEd T
TR R BKES Y s MR A, M), A EBRORRE AR, AMRE
B BRI R 5 om 1 10 em F B 5 ( Thalassia hemprichii) #f ¥ JLP-2FF30 T, MR A H R HF T
TBR AT AR H AR T

FhFAEK PR A 2. BRI 2B, TP i A B R AT UK K I 38 AP T4 2 100 km LASH B 3
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SRR A TRk — N EER A, BFSTR I, B KB ( Zostera capricorni) " i 7 ) 3 BL 4
B H AR (Peneaus esculentus) , WM S BE KM 3ERPF)

BHEZATRBUT — S it e 7 55 b 7 9 72 2 , B A00Hs K 6 A0 T ICZEFLAR 0 1 mm 5 R 48500 s 1%
R BAE T R T ROECR
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B2, FIAMFRE EREERETFZNE (B2, WA RObICER F, anf] 48 & 38& R Fh 5 g f
T E AR (], R R AR o BT R B B B R ML S R R 2 B AT R AR R,
2.3 BHEE

SRR A 0 PR 7 B LK B[] 1) P o TR AR A i e L B S B 45 R R A RR T, 18
AREFAT RIUBLHOIRE A6 7 5 B TR RO E B A TR .

MMM R — RO SR 3, B R R A Tk BB o B AR 3 R A AR
(HRARZR) , & RS B AR, ZE A B 1

A I FEAS B0 BR OV B AE BT ( planting unit, PU) o BEMNBEAEDFR I I PIE  BAH BT RE TR, A
[ R ALy v S B gl R BB AL B T ) SR B AR AP T A [ o

HET PU F2A 3 3. & FHARRZE, =FILE AR ARRZE(EFEE ERRAED) ;AR A
o B R MR VP S HOIRZESS AT R, I BT SR B R R, HOIRZE R — B S R i, Aasg e .
2.3.1 HEEEg

B R — R AR AR EL AR R, H AR AE AN FT o B R M HRGE & Addy 7£ 2% [ Massachusetts Ji;
IBAE R B L R, ZJ5, Phillips'”! 7£ 3¢ E Tampa Bay JF /B T ¥ 8 52 )& ( Thalassia) 1 25 3 )&
(Halodule) WIFSAESE S, G5 R K B, — 25 BE R M) BUE R BAR, MG R R A UG . EREABEREY, 5
IR A
2.3.2 FHhp:

B REREE K, S AN, REN TR EEAR PVCE S5 B, &
Pt AR B, ENAE AR A7 4 S A A A T R AR (1 “ 507, BB A BT G R SE IO J . BB AT AR
BB RTA AR ZE MR, HOREZE AR R LA RIS B8 7 1 58 Bl B RS A b R o T R HE SR T X PUs 1)
B, B> T R ZEBUAR T8, B AT SR LA , 2 B TR B s ik —

B2, 1% 7% PUs HSRETEISIR , WP LA M B RBEIR R, TR 280”5 . IR, B Al AT SR 4E IR
17 W02 b SR EREHAS A,

WA W FFE B B A ST L3 £, van Keulen 257 8 4 T Amphibolis griffithii . Heterozostera
tasmanica F Posidonia sinuosa 3 FVEE  SREU T HAN 5.10.15 cm WEBIRGES:, L REBH ERLRE 15 cm
R B R ) BT R B 1y , O 60%

Paling 251 A0 7 —Fh B 4 1 B A ML 2% ECOSUBL, 4 95 55 RS AR HE 1] T HLAR AL, ECOSUBI /2 Hi Ocean
Industries Pty 2\ BB ) —FhFEREFRF T — K T HT K T EBEBHENRS, K S m 93 m & 3 m, HK
BRY 3 to LA AT IR 55 om T8 44 cm J& 35—50 cm YE R, (35 588 MR ZE AR B IR, 26
LRFBREBIHHSHRF . FFIZALER7E M R T PG FRFF J& T 4 5 B < 3 (Posidonia coriacea) \P. sinuosa
A griffuhii 3 FilgE B LR, P BIERN 57% , Kb REHEE N 61%—100% , A, griffithii
25%—83%

Paling ) 33k T ECOSUBL {931 RGHF & 7 ECOSUB2, #2757 AR . ¥ FRH 18 PUs/d 2
B2 T 75 PUs/d, JF BT LIS A griffichii i) UG 52 2] 70% .
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2.3.3 HREE

HORZR B M BT — B 2—20 em( GRS BRI E ) FWAVREE , iR e B MR AR, 5
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BB RS R SRR AAE X E LR 93.8% , 10+ HhT77.1%,

B B A g B R AR RN B2 o (B o — SRR B SRR KR, PUs BYAETERE D
FEA; T BT E PUSI R R B K, TR R JE2E >,

(2) HEZR¥: ( Transplanting eelgrass remotely with frame systems, TERFS)

LR F R ADRBAE KM B . BHEBITTSIT B EMEL, ARMERGE M. HEEM (ML
K/PRYE PU B3 P ) HIFERIRESRIE Dy PUs B ESEE . FFTREME (TCT5 QL SRR PUs SR7EREZR |,
RIEHHERB BRI 7 PUs 4 HBARJERAEZR IR |, %t g e 5 e

TERFS HBAHEITTRA — M, WA T REFEMRRZE, X T8 T KB, 7 DIZEAAA 58
PUs [4b3E 4 Hoi FIME R SR UT AV , R TR B KRR 1B & KRB R R R ) o (L, HE4RN PUs
BB, IS R EAR (58.7% —69.0% ) ™ o 540  HEGRTR B ML, 3 fm T A

(3) N5gwk

MFEHER— MK BB 1 o 1% 2R DL FEVE S ARUIR 228 B0, o P BORCR ZR G0 7E— A L 58
E AR AR . RINESRE:—HE, BT AZEMAA_E S AE PUs BOALEE , SR JG I8 TTAMER .

BT LU B 5 PR DL S R IR T , AN S G o (H2, PUs 76 FUIRY , Kt S AR H B R A7 5
BT PUs WA BRI IE BT, A K BB ) Z BIBR &, @ L A BE B ] 34K (3. 2—3.7 H) , BAE K G R
5%—81.3% " (£ 1),

BRFs B, DRk M B T e + AR P TAE Y o MRS R .

(4) 7KFEHR AR Z£ 1= ( The horizontal rhizome method , THM)

TKFARRZEEE 5 DL Fe vk 1 PU HRJ2 B 9 B & — MR AR 254 B, (5 28 WA (], 1735 2 T o fige 1 ot
BT, G E R N5t HPIBMRZE AT R 5 I H7E— & , SR7EE € 4 b, B PR AR ZE A S fek 0 1) 5 0 o
AT,

FE3EE New Hampshire f) KM BERSHI LI, Davis 255 R 31, ARXH L5805 15, 7K P ARCAR 25 5 98 K AT ADRE
1> 80% FIMLARZE(E I & , I LIS AT DULRIFAR R 2 5 1 0 UG 38 . 1993 4ERBAH I K M 38— 4R J5 i S 3
75% —95% ,1994 AER ML AT 35 98% —99% !

BT B AE B IT P BORARZE AT B ), AT DA el B B B J7 a1 AR 4K s PUSs 7E R 42 B3 FT LA 58 BUAL 22,
B 2 TR ; P AT MM O RME B 2 i, SR TS e (R 1) o SERIEFASY KPR ZE B R T i, & A
KA FE R A

(5) B4k (The single, unanchored shoots method , TSUSM )
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HRER A R A — R R BEARRZEE B T, SHERREZLE R AFEZ PUASTFERS
BYE T E S . PU SRR R IR E KA R 2.5—5 em BARMBIE T B2 H— 1 F1E A KR
H12.5—5 em B OEHUIRZE I — B, BRI RIRE RO 75— i , B PR AR ZE I S o 7 1) 5 0 TR T P47 o

5 EREEH B ZTEFREMRRZEE D AU KRR ZE LR D Rk i —2F; PU AbFEfF 55
AT (RFE ) o LRI, LT ERIAERA 72% ) iTRER i TEE A ERERER,

2.3.4 BEBEFIERR-B

BIRFMENG BE 25 % BUA 15 55 PRt AR — & MO IR S R A W e kY B R R R
B R B ERIRE R E a2 T BUE T AR . (B E A B AR AETE A
T TR B AR [R]

(1)PU R MR T R B MR WL I 22 52 ) [ PUSP) . BBy B MR 2258, (HEE B
WE R R RS R ER A EEERE AR . A7E SR —F R AR Z MK |
W E RS E AR BUE R

()X BE RN HORZE T T RE ML TT, MG B PR MR /NS B bk (45 58 B
BOR XHE R RBIR LB K™ o 7E PUs SRAEMT, SR i 25 6] B 7 S U 1O AYs /0> 3of ¥ B PR A S0 . AT ARG 4%
FEANIE] b A, B3 TRl — b e, SRAE R ] [B) R K T B AR VK R 7R B M B[], B ORR R 19 J BE /N T B AR VK B 1
B ARIE B T B PR AT #9428 o Davis 285 25 PR R4 4T R3] , 2640 ] (47 B3 BURE , BR AT LASRAE 2 R
1) PUs, XFEAIK T 3B E IR

G)BEEHEYT FRRXRBEKR—HF, BEKEEDGLSZE A RKEE A RS KBRS,
Fonseca'™ Fij 2 m 75 i) RK5 B A X SR BB Sf , BHL 1L ¥ R HE A 248 , A 3 — e VR o

(4) BIE R 2R

EBHE G R EZAERE T ES ks BEE OO R RS O BT e
B BRRAE Y 4

IKENH R ERME ARG R NRFEREZ - KB ERIEL, IR T PUs I E , #4) PUs 32
5 MG H R A K RE S SZEMH . FEIRAE" , AKAAES Bl R FR R T B RS R B BB R A

BT B R A R PR B 0 2 10 B AR U B A T A AR KR BE B 32 R T R A e
1 B G R i 6] S M AP A B B . — BORAENE B A KR 2 S5 R E T — M A KA
e B SR fi A B K BT IR A K o HR4RAE , 7E 5% Chesapeake Bay , kM- S RS AR T ] R AK TS, Rt 281
T B 2 (0 A AR 5 WU T 3058 E A PH 8 P g A i) R R AR A

Broe R 7 R RIS EARCR A KN EER R, R/ KRS8 b 7 AR R 2R ) %
1, AR BNHR, BUE SRARXT R R R R UK GRIZL A s BELE T HUIRZE Y B, A R Z BNl . 256 E K
WAL P P ISR 93.8% , TP LA XN 77.1% ™ . g TR IS R, BN Y 24 5
A3 B3 RS T R AR AR

P ML BT (Y MUAR 25 B R RS ML R RIS 38 o van Keulen 261V R B, RFH A, griffithii BIRGHRZS | BIE R
1R 5 TR K B R ) B 2R o

van Katwijk 2/ M7 T Fh UL~ 5 R AR b3 B2 RRAE X R ML AR SRS . 25 R R, 4 A AR R
BCE AT P EE R R AR BB, RS SRR o R UL, Fh R Hh” FRS A 1V L R BT A A RIS AR L
He BT (A BB, TorE Al ) (A S s (1 4R 4R B4R ) AT ARS8 (R 3 T )

AN, B A G BEAR B KRR B SR NS R TR & e B M R
a2
2.4 BRRIRE L HE

R IRK B AR ZE , B R A —E MRS BRABRE(ER D), BEBEEESR, EEBE RN
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H KBRS BRI B K, TR M NS W8> LR TR B K R AR T 55, B
REAR AR AL — T AR PR, BEA BN (R B AT BRI AR e 4, Fh 7 (R 4E RAF R B 25 %%
BT ES BP0 B R HATRE IR o SRR IOE B B AR HUBR AL
WERS ARG RRERRBOR, B TR PR " HH 2, B 3T IR SR B 1 R

PEIBR " AR ZE R — R LB ik, RE R 5 Z DS R R IR, (5 EHEE i
S B PRGN , SRE ORISR (U 3 i & RS BRI, 45 I T IR S 1o

®1 FENBERBMETELLER
Table 1 Differences among the main methods for seagrass beds restoration

Ik R B G HR/ % BRI

Methods Advantages Disadvantages Survival rate Species

¥ 78 5L Thalassia hemprichii , B8 A
Posidonia australis, J ¥ B 4 ¥
Posidonia oceanica ,Cymodocea

HESIR R v

Habitat enhancement

Xt BUA 9 BE RGN s A D ERIEIVEE NS

nodosa
ATk XA W SRS N B R S T o B Lowera
Seeds W RB AR C. nodosa
% Hi1% Transplantation method
F Yk (Plugs)
ECOSUBL RS R A 52 86 RIG R AIA M RORRE VB4 9 P, oceanic, Amphibolis
AN WRBEAK griffithii , Posidonia sinuosa
ECOSUB2 g*’:ﬁ%@ﬁﬁﬁﬁ’“ 5 I R Ej{‘ iﬁibﬁm 70 KL P. oceanic,A. griffithii
AR 2L Rhizomes
Ak XA ] ! 60—98 M Z ;
The saple method  IVAIVERIRDE D AR MR KUt 7. marina
KE4E 3 TERFS ggi?&ﬁﬁk&%dxﬁﬁﬁ% %@k MERE 5 7 69.0 K Z. marina
N3k AW ERBIR/N RRZET  PURBEARE; . .
The shell method B TG RTE A 5—81.3 KM¥E Z. marina
A FALIRZE S THM ggif&ﬁ:ﬁﬁ&mb;mﬂgﬁ PU [ 2 75—99 K Z. marina
AW ERBIR/N RRZET  PURBEARE; . .
Hk TSUSM R AR BRI 2 KU Z. marina

PRI IR , L5 S A 5 “ AP IR B SERR, 8 M Ttk . TEIUA I R R IR LU+ B 1 0L
T, AT DR SR 5 54 FRIR” 1 B PR TR R B, BLOE S5 FE 1 B A Bl B AR 2505 s B A AR A R A i
FRRBLA AT LA BT F ik U 5ek KPR ZEIE 45 s AN SRR AR AR o B PR B9 T AR A R, R T 48
R B S, A B A RIRE .

M ELR R L1275 BB ARt SE BRI 0L (ELn, K452 30 R BT B LA 1 BRI , R 6 38
R T K, B R R B H . FEANTE K 3 R, Se R IO E W R 7%, AL
REDLT B PR, 388 R 5 RO E 1A, SR AL AR T i 5 ) P R0 368 7 R 058, 6 AN PRUIE R 3 B2 A 1 20 T i s
BRI o BT R R RASE TR, R T /K Esh, AR AR ZE R B /g B S L . FHR
A RERIRI 23", AT LUE AR ZE SRR A
3 ZHEMBERRE

R E X —F , B A T R Ll 2 R B AR, AR 2RI . BN vl ik R E X% AR/ R
11X BN AR K 7 AN E45,1994 4R BRI 410 hm® 2000 483 364 hm” , JLAE A0 5] 80 hm®, H¥fFEE
W ERIR, K2 B BB ER, EEIGESHAMER " . BERMELE FBOGERY
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ik RECR MR SRS R RIR AL K N F R R IR B P SR A R
i IR (I FER 5 TS ATE B RE

REMHEE R TR, XML TRAEH B, EATESE™ 8RS TSRS R E B,
& BB R R BRI o Py i B R TR AOAR A, AU — SR TR A B R T X A
PR B R DL AR 8, R TSR0 R R A BLSE B 5 1 55 R B SRR R B/ T3R8
T E TR R AIK A , B ATHE— 7T BB A T ksl R A
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