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WE AR T A EEMGH Y (Zosteramarina) f F i K f A AR By, LN T 8%
FFWERALE, YHEREURMFHAIEFIHTFTE. Ao FREE, THEEE., BB,
KEE.NERGER -, B-EREERN ST, HWRET 2 M IEATE 8 AT (R
HIER, At T BEMF RS RRANEE A, ERET, 2 MR 6k A BT k48
ERFHAMGEER, Y, FEFAEARFAURKMSL, A FHREMGHERRE N B4
By 1.6 5 (R8ME, 2 MEANREAH T o-EREERER AR THRNASY, EREEETH
#, TAUERGEERS EARY, 2ERERE, FEFAEAMNTFITERESERS, 217
RS 3.3 %, FEEE T B E A4 foxt B 4(P<0.05), BRAEAM TENEERNK,
ERTH A 2 41(P<0.05), TAAEAZ M TFH o-E W EEE KL L E = 7(P>0.05); X2
MER, Foa-BREEE, FRMTERESCENFFHASREPHXEE T, Z401TAN,
NEFBERNERGRELMTRBEN AR &, AZEAT AT H T RERBEEE. RERH 2 #
HEEMBHITAUELSENFTFALAREGEZAHBIRRNER  AARER N BEMN T A H

REARRGET I RAEAA 2

KA KEZ; HAE; MTFHRE; ERP; BF
hESES Q948.8  XEAARIRAL A

T B2 — SRR AE TRV VR PR P S AN AR T
B SRR AR, A B R B BEAE B A A K AT
1 K TG AR Y T BBR (Short et al, 2011; J& 4% 12,
2021), I E RS R = iR E N ES R G2
—, TEMEAESIHEENGE . RE SRS TRAE . BX
[5E | WA F Ay T A W B 2 A= A5 T E(Stevenson,
1988). R, 22 N2 sh AR RS2, 2Bk
VEF R PR B 430 A TRARTE DL 110 km®/yr #9398 8 U3k 6 38
HHlT, R4 29% 0 HIRE Bl k, HiRfbik
FEABAEIPR (G P25, 2021)

i 5 T RAR AL A S H ™ R, AT O B R Y

XEHS 2095-9869(2023)04-0026-09

BRI & 52 B E S5 35 10 G (Steinbach
et al, 1997; Martins et al, 2005; NI %%, 2018), K%
B F R 2 | 5 TREERIRAE, 1SR4
*%E%ﬁﬁ%%ﬁifﬂﬁmiﬁmﬁlﬁmﬁ
, JFERRITZ N R AE, 2020), {HAE R RE
Ei&*i@ﬁ%ﬁ%ﬁ?xﬂ@ﬁ%ff*mﬁm
Y e S sh L ERE R M NI, 2014),
HSH R WA 1%~10%22 [8](Orth et al, 2009), It
Ab, REB S A A HA R A A R, IR R
JURZRILAE, SEEERF 1 80 20 I (= A R A,
2012; HIH%, 2014), [HUL, B SR 08K BT 85
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Bt N ok Fo T =R iy Y U R T R SR Sy 67
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A O TR B T i R R HIR A B Y A 3
ZHGE ., PR, R R ORI AR
R FIHILAE R B o pg 46 R 2% 300 2 5% i) ¥ 5 o~ (AR IR 5
B & 1) BB R (XK RAE, 1995, 245K 4, 2000;
2T, 2009), {EAS [R] PR 28 6 g B D 1 & Y 52
FREEAFTEZE S . Nl Qo16)FF &ML, (RER 451
fiE i 68 55 (Zostera marina)f 715 % , 4R EEFE E 15
PATF B &% i 2 e, HLIR K A 3R A Fh - 1 &
Fllmo —SEMFoR R, Wil EEHE . RIS T =Nk
B3l iz ] A2 0 Sl SR P B 2 O R ) 9 B R T
K, Wi AR EL(Z, noltii) I 5 (Loques et al, 1990;
Harrison et al, 1992), Conacher %5 (1994)if 58 & #HL, %
VR B 10 7R 5 25 (50 mg/L, GbA3 F1 KNO3)HIA Ik
(50 mg/L)AbF AT DA A2 [ 68 5(Z. muelleri)fl -7 i
Ko TEFIFHI RN, FhF LT — R A A1k
Ak, AR AR . WY I 0 AL R AR B A 15
5105 . M moKOE i kA sh &, SRR
ERY . BRI . B T A A S A T MR T B i R
b, ATFMTHAERKESWEEIRSE, 2008), REH
Kl E M AR A —LifiE, (HXT
T 10 A2 W X6 Vg B 1 R R AR BRI 1) 5 e 3 R DL
Eire1: N

Xif Bt A= R S5 OK AR A B F SR R I, AR R
SR S I RE R HE AP T & (Jiang et al, 2016; KA
4x2021), BN, MBEQO1HRF T AS[EFh Bz i 5 )5
F(BEHE . MRk . BRI A DL K o B 2R Ak X g e
W A HSEIR , R IREEEEBR AN B2 . 50 mg/L JREE R AL
FEA pH=6 . 125 96 h 55 IRALFE, X8 vifpFHA
RAFIME B R, 2 A B A Fh 7 SRR & R 0 ik
F] 62.9%F1 77.9% . AW 53 7 A 45 O A B 1 Al 1,
DA HT W 3 A A — B BN X 4, KR AMIR AR
FHRALF(50 mg/L 2 15 d)Fn5s AL B (pH=6 3= Fh
96 h)Xif il B b T BRAKHIR A 52 W, 4B R 1 A& i 72
o o-PE R BTG PR L JER R AT S AR, BE
A 1] 8 i o o) AN [ 2 1 T B 178 A B A i 1o o DA
i SEE VAL - NG I (T3P LR OE Y e

1 #MRl5F*®
11 MFRESEHEE

SIES A E AT 2019 4F 7 A RETILEREE 5
T KRS 90 T B(37.3382°N~37.3588°N, 122.5551°E~
122.5793°E) , K 8 i) 8 L ifg B PR (1) F- B Fh 7= it o] 3k

(53 623.66+19 628.11) seeds/m” (1R /0%, 2017), it
SRAERHU TR BB 2~3 m® A 50 R R ] i 2 AT 55 il
T REN, [URIRCE AR IaEL, X
I b 1 R A o R A R B A A T H LR R
LOmm MR k4%, #HHEET AR 1A ff
Tk O AR , B N AR HA O
REMAGAKGEFE, Bk L 2A PG B I 5e 524,
WA 2 AT M Lg%, AR AT E T
P 4 CHEIRKAGAE FI ARG IR L 2R 33 P41 T8 5%

1.2 k@it

SLHGF 2020 4F 1—4 Hitfr, it 120 do SR
WHE 3 MNEHEE, BRI RERAEA | 55RA
DL IR ZH . TS R AL PR FHER BE A 33 By AN Tk
PANE R E RS RERE 50 mg/L J5 iR 68 v fh 1
15d, JFET 4 CHETHMA 1A, SR~ 0.1
mol/L HCI #1 2 mol/L NaOH ¥ K £2 5 R 33 i AT
37K 2 pH=6 J5IZ 18§ HFI T 96 h, RJFE T 4°C
BT AL 1R, X B N X 68 - 14 2 i Ak
M, BT 4 CHETEHEL .,

1.3 TS5 EHE

eI A A b B A O A2 1, Bk 90 000 AL
ORI | ORI Y S BT KR T R
Y15 ng 30 1y, BASALEBELERE 10 N (ER), %
SEIG P AT A AR WAL B, 45 oS A R 43 )
B 500 mL BEAR, S 300 mL £h N 33 B JC i
KIFEGRR T8 % o &, REFOEIMER, &
2 dHK 1R LA R AP 1 om VB M & AObRE
5d R T REN, Gl HEE AL,
T BRI & R0 & DT (MTG), HiEfT—Ik
HURE, TR )45 T R REALECE 100 ki Fh
T, it 1000 0, RG4S A0 BRAL G (DT 35)
BA, F¥aR4hy, s5lleEfrefE, TH., K
gy WEUGHR | RTEETERE  JERY . RER . BIKIR S
W o-VER A . B-UEM BTG PR . Z AT A A (R
U & AT LTS 1RO, 33t 80 ds

Wi, BT 1 em B4 FEAS [E) Zb B 2H 43 1)
AT EIA 3 cm JEARVP ) 100 mL BRI, If
TERSFRBENG AR ZS , B INRAMME A 20 BREIET, #odd
A VDB S A0 T RS . SR IE BRI 40 cmx
40 cm x 20 em (£ x5 x & ) B B FES ACRE H | BRIk =
KERIEE] 15 em (GEREBLEM), MACIRE: =5
(GXZ-0288, T I AR 5% 30 do Kigid fe v
B RA K, KR 17 C, EREAYI L - D=12h:
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12 h, JEMEGRFE 50 umol/(m*s).

RGN, Gatehiigas, iR RE,
A AL BRA FRREALECE 30 BREBETZNTE , =4 Y
PR (em), S (em) . P& (em) FII B8 (mm) S5 25
2RI
14 HRLESSH

141 #FHAFemGER  LREFRE,HIE
AR 0 BRI A& R L P8 & DT (MTG) M4l i
R

R (%)= Z3F % 100 (1)
K, n BE RN R R, N O AR T
Jo¥ e
n xd
MTG(d) = Z N )
LA, noAE T RF PRI AR, d BRI TR,
N Sk i & Bl 0 580

@ﬁ@ﬁi%(%F%xlOO (3)
X, moyg ARG, NIRRT AR
142 FrF R Fe WA m 2 SE IR I
BEALP e B 2T T 14 68 B 1~ 500 A, 0 5 145 0
FERROIIRME s SCRTTUR I, B S d BURE 1 IRiEFT 45500
FEBR W o 7K o3 22 A I SR BT 2 (8, 2013)
I 3 3R [, mg/(g-h) 1l o Vg 7K I 48 B e g AR Al 7
PEH 50 A8 v FH I K 4R BR 2% K 50 5 PR
WCRHIEE M, RIS 25 mL HHHRE N, FA 10 mL
VK, A R AR T SRS R Y K R R B (E R
Cl), [HF& 1 h 5 BRI E K A S 2 0Eh C2),
IEAK:

Vi(mgrg-hy = EL=CV.
M-T
L, VIIOmL, TH1h,

ATV T R B B i I A SR FH B 5 (Lewis
et al, 2007), a-JEKIME . B-VE KBS A B-TE #
IR i 5, o B R KT A ) o B 3 T A
FEATR TR G RE , T8 74 TR /K S feff AR 40 ot % A I
S AR FN A E , UL ) &t ok R i ik
YT RRRFSE AT . BEALEE S W —F5An R T2 4 1K,
15 #HELIE

R b 1 7K 43 B 2t 19 AR b 80l - Wk 43k
PRI K (1~30 d). WZEII(31~50 d). —IRIIK
(51~65 d)FIl YR8 11(66~80 d), Tl 40 43 A 43 A 3
T 5K RS-, i SPSS 19.0 il Origin 8.5

4

A X B G AT A A AR IR, B R O 2 e i
(one-way ANOVA)MTd R 257, HwEFEE,
Tukey Z & L4, UL P<0.05 E N5 B EKE, I
X b & AN A A AR AT BR R AT 3 B4
DL P<0.05 1ER 25 57 W K-, P<0.01 1E 25 54k i
FHIKF

2 #HR

21 SBEMNTFHEAMAEEZR

211 BERHALE Bifi B & B () 384 i, 3 A BRAH
08 B R () BT ROR ) R T E R, FaT
PG, BR 15 F120d A, AREERACERZ S 55 RR AL
(AN AR 38 B 3 R TR R4 (P<0.05) ., REE
R AL PR 88 R B kR i m, A3 53.3%,
JEXTIRYLAY 1.6 %5 55 R AL Y] 68 w5 Fh 1 () BEET &
RIRZ, KF] 49.0%, JEXTIRALM 1.4 5 1),
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Fig.1 Change in cumulative germination rate of seeds of
Z. marina under different treatments

AR FBEFR IR [F]— 1 S i 45 A LA 2 (]
FATE .35 22 5+(P<0.05). I,
Different letters indicate significant differences among
treatments at the same germination time (P<0.05).
The same as below.

212 BRI 23t 80 d MR TR, 4%
AL IR ()P 3 8 & TR 37.3~39.1 d, #5434
(PP X & 1 25 S AN I 3 (P>0.05)

213 YhHEmE 23t 80 d BYFh AL AN 30 d
WIMRETE, RERA . R T R 4168 5 4y
BRAFAE 3 22 5 (P<0.05). Hivh, JREF R AL H4L 1)
A AR, W TR R AL B A IR AL, S
STRRLHAY 1.6 155 S9PRALFRA (2 i A Rk 2, IR
W T XA, EXT R4 1.4 158 2),
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S AR AT A ST S 6 22 (P 3A). MEBROK S T
2] 2 B VEk . AR EER | R AR

w8 . G-TEMI . BTN S L A BRUETT PCA AMHT . WA
@ém- T 3B i, i 2 A~ FEMAT(PCL Al PC2YRYERIE(E>1,
E% AR SRR 80%LL B Horr, o-VERNEE . JER AT
2ot BE 3 MNMEPRBUE R A, STBKEERGS 40%. a-
3 B PRIV O B R EAOC R, TR 5 i
R e prve ﬁﬁ%%ﬁ%%ﬁﬁiiﬁﬁwmﬂoﬁ%im,g
Gibberellin ~ Weak acid Control o-TERSMESE IR T, A T VA A A L2 £ T R S

AL Treatment S R T A 0 B, IR, T

B2 AS[E A0 B Ak BT 68 5 4y v R 11 R i
Fig.2 Effects of different seed germination treatments on
the seedling establishment rate of eelgrass

214 “hEHAE¥ 2830 d s, BRibsish,
55 R A B 4 v 1 AR K AR AR s B i KAl Hor, i
B KB 2 T B (P<0.05) (1), KALBRZH LY
Phim . A ORI SEYY T 2 25 R (P>0.05),

22 SBEMAEIRFIEMR

221 FRAMRHALEGEMNTHE LS ALIEIHFG £
E ol #5 0 OA [R] Ab FRAH AT T A b, A5

SATX 3 AR AR

222 w-RHE SCEGIA], BT o-DE R B E PE Y
AN R 4A B, 40 R R B Ab BEAL A o-3E
HY BTG Y LL g an 1] 4B FTos o IR EE R AL a-JE M TS
PETEMF WA B KA, BT T 20.7%, & @ TH
fih 2 ZH(P<0.05). KWK AR B K AL o- T B i I 1
iKF| 2.02 Ulg, &2 THADL 2 41(P<0.05).

223 RE#btE SIS ], AN [F) A2 B b B R T
TEM B i AR AR AR 2 T B (K] SA) o & BTN [
PR B b BEZE P T3 B & BB LA AN 1B SB IR . IREE
R TP FIER HVIIR(E 48.8% TS T IE T

&1 FREMRAFAEAL S EEFIERCFIEARMEE)

Morphological indexes of seedlings at different treatments (Mean+SD)

AbFEZH Treatment

52 Weak acid Xf B& Control

Tab.1

Ei=LuN

Index 77 %5 2% Gibberellin
¥R% Shoot height /cm 8.8+0.3?
M#51K Leaf sheath length /cm 2.0+0.1%
A %% Leave number (F /%K) 2.1+0.1°
M4 Leaf length /cm 5.2+0.3*
%% Leaf width /cm 0.1£0.0°

9.44+0.6" 8.7+0.4°
2.2£0.1° 1.940.1°
2.1+0.2° 2.0+0.2°
5.6+0.4* 4.9+0.4*
0.140.0* 0.1+0.0*

T A8l f A AR B4R RER R AN TR A FRZH 22 A1 7 .35 25 5 (P<0.05)..

Note: Different superscript letters in the same line indicate significant differences between different treatments (P<0.05).
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Fig.3

Principal component analysis of different treatments (A) and eclgrass indicators (B)



30 woo B o M R i 44 %
B a [ %% Weak acid
A 240 - 2 [l Control
26+ —=—RE R4 Gibberellin 53 i i [ 74 %41 Gibberellin
» &, —e— M4l Weak acid =) T b :
S 241 —a— R4 Control > 22¢ i - T
= > L

jas 2.0 F EE20 : b ]
25 5] B2 : b :
R Be1sp T o e [T
e 16t } 52 - . LE j
S g 14 b E 16+ : : - T E

5 HTAR —wmAH wram < - + +

S 12+ Rlpldw-'u_lbwrpnun WA Sccondary water Secondary. I

Lo L | period | Shpul:tpenod lblorpnunplumd lln(lmlrypenod | 14 ‘ . -
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E 4 SR EN(A) S AS B (B)#5 AL BRZH PP T o- Y TG P A48 Ak
Fig.4 The changes of a-amylase activity in seeds exposed to different treatments during the
experiment (A) and different periods (B)
6.6%, FIMALIRA TFET 5.6%, HWRFMTAIA  WHHHFQOIHPIFR LI, 1£ pH=6 151 R 68 H

(P<0.05) —WRMZIKIBIN], 75 2% A0 34 R 55 R Ak 31
20 1 VE By 1 2 e TR RZH (P<0.05).

2.2.4 TN SEU ] AN R i A B A
AL MERE & i R AR 2 T3 (BT 6A) . #5 B 1]
AN T2 1 Ak 3 o ] S P A et ) LA AN 18] 6B i
TNo i, SWIGEAR b, WS AR R R AL PR T
PEE S AR L TE T 2 4%, SRRl nT s vEpE o

NS =

BT 1.9 6%, #8EE T X I (P<0.05),
3 e

3.1 AI{REEEBEMFIHAILEEKENG

HNIR R B 3R B US I LA KR A Ak BERE A R fie B il
TR, ST T BOPRAR . ASHETE A B, X 8 55 5
PEAT I 2 3R 15 55 BR A i Ak B A 2R AR Jh RS 0 &)y i A

Fi¥ 96 h, FfF RBE AR S THMSH, B35
77.9%, JEXTHRAR) 1.14 £%; XRFiE4T 50 mg/L 1)
HERXZMELERE D FRA BB LE, K5
51.1% ASHF 5 55 B2 kb BR 20 Fl 7 B9 35 & AL T 5
(014 ILILER, 1T BB 5 ARSI FP T 0 1A 16 1 841K
(63.3%)H %

FESEE Q02T L, 200 mg/L 7R R iR
IR, AR (Acer mono Maxim. )Pl 15 & %A 3|
29.3%, X IRZ Y 1.7 %5 . SCMFESF(2023) 58 & 3,
X} b FLEF(Schisandra chinensis)ffiFi#£17 250 mg/L
GA3 + 50 mg/L 6-BA HYIE W B R0 AT UG 8504 T
Fh—FRHR , Ff & 2E 3K 5 55%, B0 IAL N 27% .
A (Q013)SFEWFFE A BE, I 15% 1 A R A L 5 8 5%
(Drosera spatulata)fli - 20 min, %& 4 340} 4 #2525
5.5 1%, iKF] 79.8%. X LR UL AN AR R IS0

IR R R, BIA B IR 1.6 A0 1.4 1. SRR LI REA U0 68 SR T 10 W & S 4 ELR, TE
B
AS0r g OF - [ 554 Weak acid
< —— KRG ZM Gi n S 48 [ % 41 Control
3 +g£ g%%ggggllm g [ 7 & % 41 Gibberellin
8 45t b —a3HHE% Control g 46 - a
g S sl M b E
5 2 - g2 b2,
;,1;1 ﬂﬂglﬁ 40 + .I H E
g 35 L - ﬁ 3L T o
ﬂ% e, wan imen SITON T 361 * Ege
30 | ) period ) ) Shgnm;lp!ﬂod ! Absm'puonpla'md shﬁ:mlrypaiod ) 34 ) ) S
0 10 20 30 40 5 60 70 80 PRIk AR J)\%k%ﬁ PR
FhF85 & B Seed germination duration/d Rapid water ~ Stagnant Secondary water ~ Secondary
absorption period period absorption period stationary period
B} Period
Pl 5 S ia) (A) 5 A R 4 (B) & Ak BELZH 1 JE By 5 1 84k

Fig.5 The changes of seed starch contents in seeds exposed to different treatments
during the experiment (A) and different periods (B)



%4 T EAE: IREEFORN TS RN B8 R R & R A B R 1Y R ) 31
B i;‘ [ %54 Weak acid -
A 14 2l I XFHE4H Control |
—=—REE R Gibberellin 3 BN (| = HRE R4 Gibberellin .
S 121 —o—55W34H Weak acid g0 T Lo
i £ 10| —* X4 Control el g 18 r ‘ H
& g gl E 5 gl a i
& Ha | ~ == S
28| S . F O
7 E‘E . B .
E’ % 4 + 3 5+ T + % -
K=} b A 4r
©n 2 BT =AY WP 3F EI
Rapid water absorption 2] Secondary water Secondary L, .
0 ] L period L . Smgllmlrtperim‘l : Absorpﬁonplﬂiod swﬁcznaryperiod | 2 - T | | |
0 10 20 30 40 50 60 70 80 e e I I {7 ¢ & & -l
FhFi K Rapid water ~ Stagnant Secondary water  Secondary

Seed germination duration/d

absorption period period absorption period stationary period
B HH Period

Bl6 St (A) S AR (B4 Ah BEAE B 7 rT I P & 28 fl
Fig.6 The changes of seed soluble sugar contents in seeds exposed to different treatments
during the experiment (A)and different periods (B)

ST AN AR R ZE WS 0 DL R R Ak A B RE AT SO I 62
FERDFORAR . A 20 & R . A, ER R AR R
SRS TR B R S R EE N E . Kahn
25 (2005) 58 T £ (0~70) %} J1] £ %7 (Ruppia maritima)
P 7o & msgm, KA AR AT O, 10
F20)0 R T &, HARRE 0 KbPRAL W& R s, ik
2| 40%. o E kI R B A S S B R R ok B
(Thalassia testudinum)3fy i 14 77 i 22 FEAREL 22 4 BB 5
T2, FhEE 30 Al 40 24 A K A il B A5 F . Morita
L Q010)F5E KB, X EL R 7 CAEALIE 1 A,
i &% R T 21~25 CAbHA .

EE R X A TR 55 /Y 4 T8 I 57

Pl A B FG WK BN R ZE AL 4 BB,
Fb T~ W K S 7K A3 ) 1 2 ) AR U 25 B R P SR 55,
2008). FhFAERIRGERE s, B 0978 379 I 5 S
PEALF —E s AL B T LSS, 2016). FiT
WAEFEE S B R Y, 188 &t b g 20 9 i
FIH, — AN R e ReE, 59—
3 35 AR £k Sk BT 20 M 1) 4H B BY 43 (Steinbach et al,
1997),

WG R IR, 58 25 55 R Ak LX) 6 R () K
MR R VR & 22 Fh 2R LRIV A 25 3, 256 45 Ab8E
2 8 B W R R FR AR A B R, a-
TE R T 1 | TR RN T AP B R A TR Y
KB 2 o 2 B b P BE 0 2 B TR i A i AT K
HOR AP Ik K R, SE R IS R,
PRVEM B o, P T TR, EMERMERT
B BT R, AR R R e, AT
PR & A, #E AR, AP koK,

3.2

B o TR 00 S 1 8 30 e v, R K A il O o T
flb 2 41, KBIXHEALA 1.3 75, UEBT, REZRAMT
FRALTE RS & b3 B AR T RE 4, Ay PEmE & i
e X R . R AR E R TR ROK, B TR
TP 3 Bl £ A AT S e BT . kT
TR 7 & T bRl TARE , IR R A R v b
i A T HAD 2 A VER R A R T g
ARG RN AR A L fith o P71 & RN & P AR K F R
1T PN UR SE R AT S MR A R % (L et al, 2021), BF
FEFRE, TP R AT SR T GEE R, S
KA E YRR S Y TR (S B AE, 2020), 7E
Toft =~ 117 & 15 A1) 20 85 3% 1 475 B A 08 55 3 ok e v
i 100 ) B R 0 A BN & T 4 4 A (Sun et al,
2004).

4 g

R T HRFEEGIIIR 2 FhoMNE L kB
X 10 53k 4 R ORI AR T, 20T T 8 5 = 1o X A7
VR i Ach B ) 2 BRI O G R L BEIRAEL, RS
iz 2 FPOE i 7 ik 8 RE A RIE 08 RORh T &, Hop DA
IREE R IR BRSO R b, HoAh - B & RS
R B 53.3%F1 33.4%, SEXTIRALAY 1.6 17
PR B AL BRAR T T 68 F R R AR B R i, PRk 4y
W, A B TR R, R S o-VERR S 1, 0
PTE TR R KR S0, MR E T b7 i
%, BB 7 BiR . SNBSS 55 RO I
P77 & WA 20 0T BB AR ZE DR Rk, BRI, Ao
(R RIF 52 5 1 — 25 9% o B 2R R 555 1 Xof 8 e o 1 )
A PR 0 PR TR 5D
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Effects of Gibberellin and Weak Acid on Seed Ger mination and
Physiological Characteristics of the Eelgrass Zostera marina

YU Bing, YANG Qiwen, ZHANG Yanhao, LI Hongchen, ZHANG Peidong(D
(Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract The effects of gibberellin and weak acid on the germination and physiological
characteristics of eelgrass (Zostera marina) seeds were studied under laboratory conditions. The
cumulative seed germination and seedling establishment rates were calculated. The dynamic changes in
seed dry weight, water content, respiration rate, soluble sugar, starch, gibberellin, abscisic acid content,
and a-amylase and B-amylase activities during seed germination were monitored. The effect of two
exogenous germination-promoting treatments on seed germination was explored, and the physiological
response process of the seeds to these treatments was analyzed. The results showed that the treatments
effectively promoted seed germination and seedling establishment. The gibberellin treatment had the best
germination-promoting effect, and the seed germination and seedling establishment rates were 1.6 times
higher than those under the control. During the germination period of seeds in the two treatments, the
a-amylase activity first increased and then decreased, the starch content showed a downward trend, and
the soluble sugar content continued to increase. At the end of the experiment, the soluble sugar content of
seeds in the gibberellin treatment attained the highest value, which was 3.3 times higher than the value
before germination and was significantly higher than that in the weak acid treatment and control (P<0.05).
The starch content of seeds in the weak acid treatment attained the lowest value, which was significantly
lower than that in the other two treatments (P<0.05). There was no significant difference in a-amylase
activity among the treatments (P>0.05). Principal component analysis showed that a-amylase activity and
starch and soluble sugar contents of seeds were the key factors in seed germination. Comprehensive
analysis showed that exogenous gibberellin treatment was an effective method to break seed dormancy.
This effect was mainly achieved by regulating amylase activity, increasing starch decomposition rate, and
increasing soluble sugar content to provide energy for seed germination. The results provide a theoretical
and scientific basis for the rapid germination technology of eelgrass seeds.
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