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38 2oF B 0 Hh A3 0 A A R O AR BE T
TMAH GBI 5T 2R BH , 25 5 R /D B, v 5 2 ) X
R EB A A A Be He B TR 2R YT TR
() B 5 T Vg 6 A 0 e 1) 4 B 0 S 58 AV A BiF
ST FAEAN [FD'G RIS T 6 AR Wy it 1y 3 39 5 43 e
X BF B FLAGAE 55 6 I 38 A PLHI A — 2 =%
B,

C. N, P Z2HEYAERKEFERPRCH TR,
TP X B IO 2R 5 SO A A2 R R A
[ 50 IR B T BAT — % 9 22 ). RUIZPY
FIAFFE 25 S 2 B, 50 d A9 3HE D A B P U 2
B AT N P S AT BTG i DAHL 4529 (1)
ffF 9 245 SR 3R W, G Ol &b B AT %8 ok B (Thalassia
hemprichii) 13 25 # 4> B9 C & & W & W 2
PREMARATHNE 450 1 3 INRIFST S5 SRR B, 5506
AL PR D1 58 =38 B (Halophila beccarii) # b 35543
1 C. N & i 25/, HAESS G IR 1Y S it
AL ALY 12, XEERBITTR N
AR AL RE A5 A 0 S B AN ] S B P A5 1 iy
HA ST

15 BV (Enhalus acoroides) F&— Fl B 1 7K
BERERY KA B, 92 4340 T ER BV -PU ORF-
X3k, 2EFR BN A Tl 07, SFRE S S Al R
15 G A HECSE N TR K AR PR B 2

RS, XA IRET 22t T AR 2 (BIF I
SEI), AT AR T 2K A28 DG 3R i 4, 2 T4
e E AR I, S B A A T AUE T T
a2, T 3 0 T S 8 F S B 5 B T
ALY R RCY R I AP, ST IR A T
XV TR 4 R AT 5 AT HGE, 1T A T
F-BUIFTEA I G AR AR BT T 1 5 i A% g B2 1 AR DL
el o AATIE LA EH N AT 5, i R A
S EH, WIFFEAS (R HR BRI v &3 AR A
fiE S U ER & R AT O, BT T4 R A B T8
NI FREAE S IR T A ML A o) 10 e A 2

GBI, D i A A R G S R
S HEP A o

1 RS

1.1 HREXEBR OGS 4 KB
W AR B MR AT . B R P IR 2
WS, 4RSS 25.4 °C, IR Fed, 2 — 1A
SRIE 2 PR S T, AL 1 4524 60 m BE 1
W1 BGE 55N #E NIRRT 5, A
[HIFRZY 1.42 knt?, PRI B . 28R B BRI &
Eh ¥ (Halophila ovalis) FN[FM 22 k3 5 (Cymodocea
rotundata) 55, HEHTRKIHZ A BT, HAT
B T B DR 1E 350 7 2 88 Ry LA T R R — I 34
PSS RGE . P, AR S0 5038 B &3 S i oY
XF G, FAE J& T 30 O' S 35 i 0 A b, DX SmiC v 5 Vil 119
SR T T AR A (R 1),

®1 EEFNESEHE (FHESRERE)

b - /em MFi/em 2K /em MR8 R FRLBRAE /(- m ) i (kgm™)
ZG1 34.67+0.93b 1.74+0.04a 9.37+0.73a 4.68+0.15a 218.67+32.44a 1.49+0.16a
ZG2 42.37+1.42¢ 1.77+0.04a 7.70+0.54a 6.78+0.19¢ 154.67+10.67a 1.16+0.13a
ZG3 27.64+1.28a 1.7240.03a 8.96+0.55a 5.89+0.21b 160.00+36.95a 1.14+0.24a

H: ZGl, ZG2. ZG3 N3 EER, R,

1.2 HHIRE T 2020-12-04 7EWF5T XN %
PEOL TR 2 R oA KAEEAR Bl &
TV DR (EA T30 6 1) DX SN g T o A ), 15
2 mx2 m BYEEEH, TSRS R TR IR
Vi AR R 2 BE o R SR RE R FH ] o 85 B ) AR 2
T ' D) 36 e A S Y 2 B AR KR BRI
(ZDS-10W-2D #Y) JET {37 I 5 38 5 W 1 R J7 ' B
5 B R A i o G B TR PG T R B

AT, M2 HE L 2,

R A8 ' R 5 2 SR, VP o 3 ' Ak R 1 30 ' R
SRR 60%(ER )2 Y ) T 90%(BUZ ), K
RFRIC R BEEEG4H (MS) FIER BE EG4H (HS), [
A LA G REAN P (TCIHE S ) VR R (CK). 7
WF5E XSk P I 3 > F 5 FE L, (][ 24 200 m,
AR FEH NS 3 FPOG IR AN B, A b B
3R, 27 DT (K D)o O 1 i A i
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b AHEIE/Ix HUZ M /Ix SR /% 2GR/ X )23 5/ 1x WESGR /%
76000 28300 62.76 78400 6580 91.61
ZG1 78700 27800 64.68 76900 7000 90.90
75300 29400 60.96 76200 7800 89.76
56500 18500 67.26 51800 2530 95.12
7G2 59200 20500 65.37 52400 3310 93.68
58300 22700 61.06 55600 2890 94.80
36900 14500 60.70 25800 2280 91.16
7G3 28500 12400 56.49 26900 2560 90.48
35200 16700 52.56 26200 1680 93.59
T 61.32 92.34
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1.3 HRHRESLIE 1F 2021-03-26 1Y K
WAL, AKALREAR, Y B i R KB R A TR A . A
I/ NX H 25 em*25 em 1Y SRAEHE R 42 38 G E
T B RERE, K SRAEAE P 146 B O R AR 2R —
L2, 8 A T ACKE i B3 _E e v k1
o SRIGIBHIELIE .,

131 BEARKELSEHFHRE  J 0K
)T R B, PSR K He e A7 s, I 1T
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WFFE X3

AN R G AR o B S e R
TEE L e 25K R B R AR, AR
S P K 4R H R 1 /K 4, Bl S Fi B 3543
FHL T H 4 (43 BRI R FIARZE) B9 I, Zeab B s
) TR R TS H R XU T 4 (DHG-9053A A1)
i, 60 °C HETZEE (72 h), FRE&HB T
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FRER B M 1R 5 T A TR A e A )
BEEAL (SUS304 &Y HEATR 0, T ko S AR
IR E AL, A MRS ENINE. TREY
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I E 2 IR AL BT )B4 A LR & 1Y
7 >R FH o6 TR A0 - R ARk 1 A T i D
SR FH 2 i L G T 5 A B o 0 e >R FH4H
BEPLHLETERY,

1.4 HIELESSito5MH  RH Excel 2019 F
SPSS 26.0 F A4 X B A T AL B 5 AT, AN [ADG IR
AN B RS RIE S T R SR 2= SRR
HH AR R T7 2538 (one-way ANOVA) Flf/N i 2
1% (LSD) HEATHI (0=0.05), £ 8% H Origin 9.8
/gL

2 HBRS5H

2.1 EAMNEBEEESEBENENE  HEEEE
SER JBE ()TN, T S R 4% TR S R AT S AN [
FERY TR (3 3). S GIRABIA L, 60% i

FEAL R AR RN FE 53 B8 T 14.9% F110.9%;
90% LA A IR AT S8 73 B> T 27.8% Al
16.4%, XTI R IE SR 0 2% (P<0.05). 25K
5 B B S TR 6 A BT A AR AR R A AR R,
ol S b 3R A A ot R AL R I 2 08 /D (P<0.05).
AR 23 8 ot 2 308 Y 5 8 P 184 o 32 i 2>, R HL 2
M) 5 A 35 5 1 3 7K F (P>0.05).

22 EXNEEFEVENZM G EHN M
i T R A P R A A
P I I A S Y 5 R 1 1 i /L 7 AR Ak s B
(% 4), &I (2R W) 3 Kl e A B,
AR A A ok T, S A P I S5 1K T
ER A (P<0.05), T T #R - A:  2Z ik
HIZ AN 22 (P>0.05).

F3 TEHEALIEXEEFHSFHERNEN (FEHREIRE)

TG AL P 4 /em H-5E/cm 2K /em MU R AR BE/(Ffom )
CK 34.98+0.96a 1.65+0.02a 5.69+0.08a 4.34+0.09a 160.00+£19.96a
MS 29.78+1.17b 1.47+0.02b 5.13+0.09b 3.60+0.11b 145.78+11.14a
HS 25.25+1.16¢ 1.38+0.02c 4.90+0.10b 3.35+0.11b 122.67+£9.24a
VE: [FFIANR P B 3R 22 57 i 35 (P<0.05), CKoAfHEZH; MS: 2L HS: EREEOEA . TIH.
R4 TEHEALENEEFENENN (FHEHRERE)
b/ o LI R (kgrm ™) W RS A (kg ) B (kgm?)
CK 0.16+£0.01a 0.77+0.11a 0.93+0.12a
MS 0.11+0.01b 0.66+0.08a 0.78+0.08a
HS 0.09+0.01b 0.49+0.09a 0.58+0.09b
IS LL AT, 60% HOE A T 2 1 ik
VLG T T ML T 5 A T IE 1 03 1340110 N LR o
ST (1] 2), {ELHCH AT 5 50 5 MK (P> o, 8 ] 2
0.05), g :
23 BRIGEEHEUZAESERAUENE -
BENFM 3FOLREM TS e, D E
N. P AR TR (6 3). G Ab R 25 A 25 50l
iR © ik SRR R EE R DR 3, i, A Z
251 C & RHAE 90% HEE AR PR £ 40 IR AL TE g st | . . a
EHW D (P<0.05), fHIF 1 C 5 i3k 48 4% b 3 ) g _E%% 2%% %%%_
PREDESRBEHACE (P>0.05), BEALE FHFHIN, "o T R——

P & o Al X AL A N T 10.78% ~ 12.91%
F1 43.45% ~ 45.73%, WEOCAL TR G G0 T M R
N. P & & (P<0.05)., XEHEEAPETHEZEMR N,

B 2 ITR] G A B T e A s B L 9 R 5 i)
¥ CK: XJHEZL; MS: B 4l ; HS: 5 A 64l .
FRIEB AN E PR R 5 B3 (P<0.05), FIE.
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B3 ANTRJEEAR B Bl AL 0 R & i M BC EE 2

P & B A I, (B & A TR 3 B KT (P>
0.05). MArECLELIRE, 59 EE T, CO N, P X
M 09 4 BE EE  Pr G, T oe 2 T X AR ZE 1 4y
Bc EL A3, (H S5 A TR 31 B PR I (P>0.05).
AL PR B R AR AL (C 2 N). ik
B (C @ P) FMIAEME L (N = P) HIBEE MG 38 3 1)
FETIN 2 AR (P<0.05)(F 5). TEANEDGRRAL B

T, MR B C:NFIC: PI/NTREE, M2t
WAL T NP RTHRE, HEWC:N
Wil 5 S e B ) 3 B TR, FEC P HIN - P
DU e 5 S ' B ) 3 2 R SR AR T s AR A
A AH A IR B 0 2 R0 (P>0.05). ZRGk
F,MHMC:N,C:PHN:PZELLIERF
M AR ZE 2R

£S5 AEHENRLIEFHEFEER C : N.C: PFIN : P WM (FHELFFEIRE)

Ty JitE-
JEEAb P
C:N C:P N:P C:N C:P N:P
CK 22.89+1.01a 250.31+25.74a 10.78+0.78a 27.99+1.24a 268.30+28.38a 9.454+0.79a
MS 20.66+0.70a 175.86+17.02b 8.41+£0.61b 27.71£1.49a 246.41421.25a 8.88+0.67a
HS 19.79+0.73b 164.06+13.14b 8.22+0.44b 27.45+1.38a 248.204+30.55a 8.96+0.99a
3 i # AO3HE G AL FRAS 68 B (Zostera marina) BV 558

31 EAMNEEBESHFLEMEE HFEWA
1 5 43 A % G REGR BE A9 AR A B BT, ek
TR AR W SRR AR AR L, T ) R AT IR SR
B, FGE A, VR A TR IR A A
Wi K e T A SR IR RS 11% AR A fedi i v
PIEE AR KEY, R T 18NSR 5 OEE, i
FEOTEIEAS LRI AT 28 MR, RIViE o U3 T A
fELLE— 2038 I A B AR AR BT, S R B A AR {2
FLRER A R G | R AR 2 B A TR SRR
FIEPS, R 1 XL b f52 MRV R ' R P8 R AT 174 3 1
4k, £ BERTELLI 55 952, 40% 5 90%

WEMR TR, A5RES TRA—Z0
S5, O MR B PR & R AR R A T
FAMRIAE T, e 5 ZE AT S D
SR I W S AR DG . YR B R I TR A Y T A g
i A A AT 1 B A PR I P AR, R X 55 0 PR B
A S EE, IR TR R R A R
FOGHRI T HB B A s iR S T 9 . B
IN, KB B S B R (Halophila) BE W38 1o 1
I TS DL UGS BT OGO, MRS
BR., ERKZE IS %58 (Posidonia) 1£ 55 ]
SRR A P BT T B BB S AR, X T )
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Py a] 22 55 0] e S BUEY I BO7EOE IR
SR AR R 37 25 5. ARSI EC AR YR
R BLZE S IF AN 5, 3k n BES EEEE AR s [A] |
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SO1A 55 G BRI T B T AY A BHAE SRR AR S LB IR
oy ie Ty e A BRI AR AL, A T i — 2 O B
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Effects of shading on morphological characteristics and

element content of Enhalus acoroides

FU Miao', DENG Na', LIAO Liguo', CHEN Shiquan’, TAN Zhenghong', ZHANG Xiang'
(1. College of Ecology and Environment, Hainan University, Haikou, Hainan 570228,
2. Hainan Academy of Ocean and Fisheries Sciences, Haikou, Hainan 570125, China)

Abstract: In order to explore the response mechanism of seagrass in low light environment and clarify the
reasons for the decline of seagrass ecosystem, Enhalus acoroides as the dominant species in Hainan was
selected for analysis. Shades were built in sifu in the sampling sites to simulate different light intensities, and E.
acoroides under the shades were sampled to determine their morphological characteristics, biomass and
element contents. The results showed that the leaf length, leaf width, stem length, leaf number, and plant
density of E. acoroides were all lower under different shading treatments than under the control. The
aboveground biomass of E. acoroides was significantly decreased under shading treatments, but the
underground biomass was not significantly affected by shading treatments. Under the shading treatments, the C
content of the leaves and the rhizome showed a decreasing trend, and the allocation ratio of total N and total P
contents in the leaves was higher than that in the rhizome, indicating that the low light environment induces E.
acoroides to distribute more energy and nutrients to the aboveground parts, thereby better enhancing its own
photosynthesis. Shading treatments significantly reduced the C:P and N:P ratios in the leaves, and the C:N ratio
in the rhizomes slightly decreased, while the C:P and N:P ratios in the rhizomes showed a trend of decreasing
first and then increasing although their impact was not at a significant level. The experiments indicated that the
light reduction would inhibit growth and development of E.acoroides.

Keywords: Enhalus acoroides; shading; morphological characteristic; element content
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