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Abstract: Suriana maritima is a coastal ornamental plant species distributing only on the South China Sea Islands in
China, at present. In order to understand the ecological and biological characteristics of S. maritima, we investigated the

morphological and anatomical structure of stem and leaf, the antioxidant enzyme activity and osmotic adjustments
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contents in leaf of S. maritima, and nutrient element contents in leaf and soil of S. maritima growing on the Paracel

Islands, by field investigation and sampling for analysis. The results were as follows: (1) S. maritima had small and

thick leaf, well-developed palisade tissue, and low stomatal density (8.64 n - mm™ ), which make it easy to maintain

water in the body and suitable for drought and high saline-alkali environments. The chlorophyll content (0.76 mg + g)

of the leaf was low, the total antioxidant capacity (589.50 U + g") and proline content (1 123.64 pg - g") were high,

indicating that S. maritima had high photosynthetic utilization efficiency and strong antioxidant capacity. (2) Though the

nutrient in natural growing soil was poor, the contents of organic carbon, nitrogen and phosphorus in leaf of S. maritima

were relatively high (490.27, 18.10, and 3.81 g « kg™, respectively) , indicating a high nutrient utilization efficiency

and good adaptability of S. maritima to poor soil. In conclusion, S. maritima has a good adaptability to the environment

of strong radiation, drought, high saline-alkali and poor soil on tropical coral islands, and can be used as a tool species

for revegetation and landscaping on tropical coral islands. The results provide a theoretical basis for its protection,

development and utilization.
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1 AW ( Suriana maritima) X 25 8 NN
F B} ( Surianaceae ) 16 AW J& ( Suriana) B H SR AR
SUNTRA, SR SR ALY AR, W R AT
AN TR R A Y JBE, P JUKOAS B S 5 R < A6 1 I
Az, AT FLAR AR B RO BKIE (Peng &
Thomas, 2013) . ¥ AR B9y wi fili BEFE AK
B, #E Flora of China ( Peng & Thomas, 2013) Al
APG IV Jr2E R G, i AN T Sy ifg AW RL, 5
7B} ( Leguminosae ) | 76 & B} ( Ploygalaceae ) 1% 7
WAL ( Quillajaceae ) TR = H .

MR 3 A T ENBE (BN JE P TR AR
T B0 AR AT R VD M B A D R R TE,
Prai PR FE W PR R O BB [ E U e 0 S2
FARBRAVER] . 8 AR IEALSE , i IE &1 4, 4B 5
TRAE , WLE M e, 2 T ) A T B el kA ) 2
AR PRl B B 0 F AN E . SR, T AR
TEr E H AL 53 A T R 5 B AR AR
IR FF ORI AP HEYK SZ ( Chen et al., 2016)

o R R B A A AR YD P VD T U AR TR RE
By ATE IR RS A AR IREE A R AR, T
By ¥ ot e 8y, BA A R 2 |k o
B, i RO PR T R 2 6 KA IR %
A B T N7 > b A P 5 ) AR TR A A
F B RN 8RR AL ( Pissonia grandis) |16 5 fi
( Guettarda speciosa ) | £L. )& 7¢ ( Calophyllum inophy-
llum) PNy N , =5 | ( Scaevola taccada) iR E Hf
( Messerschmidia argentea ) . 1 N W 5 JE A | JB Bk
( Ipomoea pes-caprae) | J1 5. ( Canavalia rosea) |4l
TR ( Lepturus repens) F1%3 55 ¥ ( Thuarea involuta )

SRR ALY (32T R AE, 2013 (155, 2017) o X
SO W) DT T 5 AR S AR G Y i A L A
PR By A2 A8 vh R ¥ E SR, X 2 5 AR Ak
FIRY WD 07 1T 365 7 S W% P O 8 AT Bl T ey I 380 5 1 A
PR E ORI, e B VYRR AR
Wi % A I 0f o W ANRETEVE U RE S 70 A TR
By KGRy A By GRGA B SR DB G

PLAE X} 13 95 K B 8% ( Morinda citrifolia) | %55 1
il FNZLJEE 5T 55 V0 VO RE B DA 1 A S A 0
PERFGE R B, IX SE A W) AT 2 A AR 3 AR 2507
T G 1 5 T 5 TS o 3 R T 548 O 55 A ) B
REPEIR , ANAR ZR ik iR HLANAR 2, 1 /NI JEE
g F T AR i R EA R A R R R R
AT B, I 2 R 38, BEOKH AR K, A 5
K BRI R AL BE ) 5 S RV (A0S, 2016 5K
THATSE 2019 2538 H 45 2020 ; 5 i #5055, 2021) .

SRS PO R TN Tl R e o i o 1 2
L FE 43 2 Hi AV ( Fernando et al., 1993; Heo &
Tobe, 1994) ¥4 (AR 20, 1993) AL~ 4d
43 (Mitchell & Geissman, 1971) FIFWEE 514 2 FEVE
KA 45 (Chen et al., 2014, 2016) %5, &t X
N B A 25 A W R R T B S B8 5 0 g B B
()3 7 P B 5T B R DL R T S R b R T
T NP B ORAP BOT R A, A5 LA S 1 74 70 1
5% 5B AR Y AR Sl B0 42 3 5 A 5 R 25 i
REAE Az PRRRAE RN 37 8000 A AR S AR W e e IR
DT B X By 3 8 g L L 5RO | ORI T R A
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1.1 336 4 #8342 SR M A 252

ABIFFE R B (BT 1) 2R A PE TR RE S AR
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A T YT SR AT IR ST, DRk M 22

AR EVGUDHE & b B AR M Bl IR o 0 By g, 32
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%, R E Y TSR B AL 1k R AR AR T A
MR FE V% FER B ( Tournefortia argentea ) B
T o T NPIEVR B T B 05 2R L T R Y
D

TEZR By e UE K R B A — B0 5 BRLARE
TN TR R TR T B A0 i ) B i R
FBLARHCA KA rh & 8, 7 7] 52 56 28 I R 47 2%
TEbR 19 D € 5 [ i SR 4 i AR A AR PR 12 (0 ~ 20
em) 29 100 g, #EAT TR AL BT E
1.2 ARF %
1.2.1 H&MA FHE DIETU R rEsfEr R
VIR 10 0 GO T WL i J5E 8 A 0 i 2 4 2
R S FL% B (stomatal density, SD) S FLIR T
A0 K (stomatal guard cell length, SL) , 115 fL
T FHFE %5 (total stomatal pore area index,SPI) ,SPI% =
SD (n - mm™) x SL*(um®) x 10*(Sack et al., 2003),

F L1-3000 P g AU S8 i 1T AR (leaf area,
LA) , FREUT F 8 5 (fresh weight, FW) | SR 5 HETFR
T (dry weight, DW) , 715 Fb i 1] 2 ( specific leaf
area,SLA ) FIM i+ 51 % & (1leaf dry matter content,
LDMC), SIA =IA (em®)/DW (g) ( Gower et al.,
1999) ,LDMC=DW (g)/FW (g)x100% ( 43##,2014) .

HIH Leica ¥ 5E V) A HL(SM2010R ) 38 BUZEFT
IR Y R (JEE 30~50 pm) , iE T Leica i i A%,
1R Z 5 (DM2500) MELHRAE M R, Image] %K
o 8 B PEBE, KA = 1T 5

/R F (Hacke et al., 2001) ,

1.2.2 A& S FHE MRS EIE
K H 80% YRR B3k , HT5E Sh o e BE T (UV -
3802, Unico) T 663,645 nm i 1 &b M 52 W 5 i
(255 ,2000)

N B (MDA) & 5 09I 5 % AU LS L 22 1R
%, T 532,600 nm PERAEINE WOLRE (25 5,
2000) ,

I F i &2 ( proline, Pro) & 2 A9 I 52 R FH R
PEES =W G 07, T 520 nm P4 A0 T 0Ok
(Bates et al., 1973)

iR E AL 7 AL B ( superoxide dismutase, SOD)
T PR R 80 D ik 5, LA NBT 64k 27 18
JF /Y 50% S 1 A Bl s Ve R AL o A Tk W)
(peroxidase, POD) 1 14 >k H] A1 8 A My & 4 35 )
FE, LV EIIN A 284K 0.01 S 1 ANl M B
i E AL A (catalase, CAT) 36 %4 % F 48 7466
FEVEI R , B35 M LA 1 min PN A o 65 76 R A AR b
H, 0, B Ak ) 22 SRR R (2245 255, 2000) o

BYTE AL RE 1 (T-A0C) 1Y 5E >R F] FRAP
2, L1 1.0 mmol - L' FeSO, M hnifis | Hi A ALIE 1 L
IR B[R] A W O BE BT 55 1 FeSO, 1Y 22 BE IR B R
(FREFES,2011) . KB (total phenol, TP) 7 &
(0 5 R FH AR AR B 72, T 760 nm P 4 AL I 5 W
JGRE B IR R Y 2 3R ( Singleton et
al., 1993),

123 M ERTE A LEEE TN E RH
HE 1 W5 b 00k FEH BA T bE A 30 i P i A
ORI, i A LA R e e o
PR 7 am 1 (W BT ) I (B IR BRI Eh AR
2008) . 7E % bR E B Y B S Hb A B AL IE H 6
AFERCRAE 0~20 em (9 4, MRS, A B
R R R A, TR EPARE, X T, 2 mm
i, P I A  EEAE BT, SR A A YA e
35 pH AH 5 SR 5 455 R B0 4801k — A1 o A i 0 7 A Bl
B i 5 SR FH R B DL QR D 4 0% &5 R R
% — o SR — FH B BT bL B i B i R
SR AEWT b O B2 2 0 2 5 85 B | AR KA T
W i BE R (XDERASE,1996) .

1.3 #HEabiE

i 3 FAE B 222k ) Excel 2013 Fl1 Adobe
Photoshop CC AT,
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A. HiFR; B. MFIIE; C. Rl
A. Plants; B. Leaves and flowers; C. Seeds.
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Fig. 1 Plant of Suriana maritima
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Lower epidermis

IBIRALR
Spongy tissue

A. R B 2T
A. Leaf; B. Stem.

AR

2 BARMEEFNEL SHE

Fig. 2 Leaf and stem anatomical structures of Suriana maritima

F1 BARHESHESZRHE
Table 1

Morphological anatomic characteristics

of Surtana marittima

=2 BARMNREAEEFERE
Table 2

Physiological characteristics in

leaf of Suriana maritima

FEFT Index HUHE Value
L i AR 77.09+12.09
Specific leaf area (cm’ - g")

I B 31.51=1.87
Leaf dry matter content (%)

R 460.64+14.08
Blade thickness (m)

ML 2 2R 310.41+15.61
Thickness of palisade tissue ( pm)

Y 250 24 41 148.53+3.58
Thickness of spongy tissue (pm)

WAL R A UL SR 2.09+0.10
Thickness of palisade tissue / Thickness of spongy tissue

M2 A 2158 10.25x1.14
Width of palisade tissue (pm)

bR 17.98+0.88
Thickness of upper epidermis ( m)

LR A K 30.87+2.59
Stomatal guard cell length (um)

AL 8.64+1.02
Stomatal density (n + mm™)

- 0.28+0.08
Leaf density (g + cm™)

N R 0.97+0.04
Wood density (g + cm™)

TEEE 62.87=11.21
Vessel density (n + mm™)

FEIR 36.00+7.49

Vessel diameter ( pm)

EHR Index BUE Value
ISUIES S sy 0.76+0.10

Total chlorophyll content (mg -+ g™)

it 2 R 5 1123.64x0.74
Proline ( Pro) content (g - g")

NS 20.03+0.70
Malondialdehyde ( MDA) content (nmol + g™)

7 4 A 1 IS A Tl 182.46+24.86
Superoxide dismutase (SOD) activity (U + g")

i A AL B A 3.49+0.07
Peroxidase (POD) activity (U + g)

T AR A S 55.89+1.37
Catalase (CAT) activity (U - g")

SIrEfLae 589.50+22.14
Total antioxidant capacity (T-AOC) (U - g")

) B 5 17.75£0.17

Total phenolic (TP) content (mg + g")

23 MHAERMEE T HEELER
T AR AR B - S ) BEAL PR TR A SR AN 3 TR

IS K EWAR,AA 4.1% ; pH {H N 8.29, F i
Bk, A MR AL B R IS
mHE & e E TR, RUNE ARE A B
- 35 oA LR ) I B R R R, R OK B ) 22, AL R
PE, IR AL, TR SR TR
SRR 4 Pros, iR A LA & ORBE Y i
i THARK R e /LB R AR
R R R 4.75,
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®3 BARRRLEAELER
Table 3 Physical and chemical properties of

rhizosphere soil of Suriana maritima

F8HF Index UM Value
K & Water content (%) 4.10
pH {ti pH Value 8.29
A BB Organic carbon (g« kg™) 24.01
4% Total nitrogen (g - kg") 0.87
227 Total phosphorus (g - kg™) 0.02
5 Calcium (g« kg™) 81.56
£ Magnesium (g - kg') 8.93
# Potassium (mg « kg™ ) 102.05
£l Sodium (mg - kg") 204.77
# Tron (mg - kg™) 1 045.92

x4 BARHRERTZRESE

Table 4 Leaf nutrient contents of Suriana maritima

F6F5 Index $UH Value
AL S 490.27
Organic carbon content (g - kg")

Hoh 18.10
Nitrogen content (g - kg™)

Wi 3.81
Phosphorus content (g « kg™)

H Wk 4.75

Nitrogen/phosphorus ratio

3 Wiws &k

T B et R o e S5 A W R AT G G VR TR 25 1K
VEF B4 B, M B M SRR W] D B4 I W AE )
X PR ()85 N RRAE b T AR A ) Y R O S
fifk E 2 R AL, L i T AR ARG B ) A B R Y
MGl B R ) 25 B, I R — 0 W Jo
FH T A g Tl 3 (B dUR B 1k B 2R K 4 ) 5
S8 Y 20 % R R R R JRE A R T AR
MM R LU EE K 5 iy ( Korner, 1989; Reich et al.,
1998 ) , B 47 Ml 3 1 T 5% 5% IR 2R 1 PR BE (IR 4L
45, 2009 ) . 5 it 7 4% (2020) 15 ¥ % 55
(2018) FRIFSE & SIS 15 H B8 = A R 5 K 12
SR S 5 /N T P T ARUOR 3 W T B AR s AT
FER I E NPt BAT B/ i LT AR 2R A
BEA B0 K BE D bt B EE 1. MAh, A
JoTJ2 AT R K a3 B o R 3 T R Y

FHIEZ — (SR IEHASE 2020) . 1 AR F A BT, f8
|Gl = Vo S R = A L O S 30 1 G N Tl [V
BT, WS, Hont i AR e R R B, i
F TS BE A% 2 A ) 1 i K BE T, RS BE K I A
Yt K6e Eﬁ%( Kulkarni et al., 2010) , 5 KB
TR 258859 )L ( Caragana korshinskii ) 55 6 FpE AR
(TR R Sy 223.78 ~588.89 wm) (N4, 2006)
SPGVRRES A H TR EOR Bk (R R A
221.73 pm) (5 ¥ % 55,2018 ) FlHE AR BB (I
R 534.47 pm) (Z53E ] 45 2020) A1 LE,
R B Pt e TR R A A, 3R B K AT I B ) A B
LA 3 P W] A AR AR K i R Az
T 5 FUR I 0 F . WA ZUR A RT LA
Bij 17K o3 2o B 2% 2 WA 2 2015 1A 4 4 LS T 1)
FU AP G, 2 4 T 5 R Bl B B 11— ool iy (X
FRFNE T ER, 1981 R AE ) 2019) 1 AR I A
- P P v 20 2 SRR A 2 2434k P S EL AR A 2H 21
KB P A I HE ) B AN A R RN A A
S E &, B BRI B ROk RE T, #E
TSR v B BT B A A b B L,
AL B St ZE I R A O BN <AL
JERE I /D R 1 25 1 FE K B (X Bt 45, 2009)
AHRGE R IR, M N AL I T K i Ay
FEHEAR (AL E M 119.00~601.95 n - mm?) (K
SEIAF,2010) A0 ARG T BV AR A5 PR VDB B R DL
KK HE N 18.2~44.4 n - mm™) (WL,
2017 ;4R DU DLAE 2018 5 6V 7% 55,2018 ) , KB A
P RE LR FFAR N 7K 53

% 3 2 GE 0 5 4 A 5 7K 43 70 R 0 1R P9 A £
LR S L Y 2 S5 SR o 7) I WL o NI i 0 e
FRIETEAR KRR BE b P T A 1 7K 43 4% i 350 %
(Reich et al., 1998) , S4B 40l K 9% 5 s,
KA T AR (H AR R S R
2GR K 545 X T K o015 B i 28 4 1kt s
AF RPN 40 2015) . B/MREHRE
A B2 AE ) X 6 5 55T R G — PR 3
(W5 ,2018) , BSRAE (2017) DR R W, #4
TR AT ) /K SE A6 38 3 98 /N T8 B AR AR AIRAR: 2E
ANl e RS 7l N 7S B N A ) N O O N
(v RS, 2 3 3 /N A AR R IR T AL
SELLIME S | LR UE 25 FF K 5T 56 7K 4332 i 19 1E %
HEAT , 3% S FL 35 1 W89 3 A 52 PR 05 1) T B RRAE

MR REAYDOCEERN EEY R AR, it
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SRERAOCEAE I BA W A% 38 L ot RE S
e RE M H A HT; i R & 2K, A A T
I, B A 0O RE R AR (R AR AR
2016) ., KIRTEE (2019) B9 K AL IR e M 4 R
B AR, 2R W 218 70 38 o BE AR i 2 3R ok b
TERIAEE 51 00 F I3 s T B R OG A B
G T AWF ST K B0, Mg AR 2 R i L
ZLJRE 5N, 3R WA I 1 15 ' e 78 Vil 9 2R 8 2%
U AR R A SR 2, Bk W e
REFEOOE R G077 A E A, G2 ff eIl 45
HERETT .

N6 2 A VR 0 A0 B PR AR RS A (AR )
0 60 P 3 AR T R R il A AN R ) Ak
5 RAT Y 40 A Y — R B 04 7 1 e 1 5 6
(Pl Z5) MAER R ME M EIER RN
Ak, A RAEAE Y B E b A EEAEN,
J& TR 2 IS PR RS R R4, Al 2 T R AR
A= 3 B A A I 2R e A AT B 2 B DA
XTI IE o PR I 2R B g AT DA R A W T
PER)— A B R b, WF5R KB, B (Indigofera
pseudotinctoria ) 38 iz B 52 i 24 R > 1 1 T 538 A
PN (BRAE, 2014 ) ; B0 AR (4R DL DTAE2018) (/K
SEAE (B R 5, 2017 ) IR I K B R (R VAR
2018) 3d 2o 7 90 1% T AR SR i 20 R 3 v 3% T g
JIVHRAR RS 38 5 i i Ak . N 2 4
5% I 3k A i 28 03 i 1 P B, L T D
A3 27 W36 0 T T R % o v O P 0 M
PR A A B B R v (2R AR, 2021) o TEARHERY
TR AR TS R I, IR S AR A, 3R
AF Y AR T 3 3 1 o 240 2 3 A A R A0 R R
R 1 290 i W% K Ok sl 200 i T AR 4 ISR o AR Ak, DA
Gy 1 N A I B RO T 5 RN AR
7538

HEYIHT A AT F Gt J2 A 0 18 6 B 36 B ) B
FERHAEAR 2R 22—, RE A A5 AR 47 A 4 DA 56 34 B
[SERSREEY/NOL E SR YN RSS2 A=A By =1
FHFEA M (386.73 U - g') (#5755 ,2018) |
ORI (328.19 U - g) (#R DL DL4E,2018) FILLJE
F6(149.42 U - ") (R HEATAE,2019) 45 P4 VD HE 5
A AEY) R Wi N BA B 0 S A A g
WNRAR a5 F . B AL B | A e
fifg F1 2ot AL AR DAL R G R E PR
fitf, SEET M T DS 4 FEAR, LR

PP B AR A 0 9 5 A L BRI R A A L
AR Byl 4 A ) A g | 3o S A il et SR A
il PR AL T B K | 2 W IR AR 1 5 T 4 1L
AE T EAMBAR B 05 VAT B R G BR 2 1Y
PR A d 2

TR A8 37 D0 3R 09 7 f il Rl LS A )
AR AL, 5 12 AR B TE AR ) A K R & B
A P R AR (X)) 425, 2001) A
FER B, W AR AR PR 98 52 i Bt 55 K B AR
S AR TG R A G R
i T HARBR 4 A R T i B 4 R IR
PRIEE I A A B B ORI i T AR
RT3 A F I (AR TR A, 2014) R ]
g NS S 57 3 1) M) RE 0 AR v, BE R 4 M
JO7 VU YD B B 1) e ER A

LR LRI, W A RN R R 2 A
WAL R 3k, i 3R & A, I =R 35 & v,
YA AL BE A 337 0 M RE S . AR BEFE 2R
FW U AT 3 | 5 AR 04 P TR 5
S HATAR G 1 35 1% RE ), 38 5 T R o 15 41X
e IR0 &2 1k ) 0149 7 DXL T 2 i el Ak s Ak, mT A
Shy AR SRS 8 A AR SR Bl AR AL ) TR

SE .
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