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Ecophysiological adaptability of Hernandia nymphaeifolia
to tropical coral islands
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Abstract: In order to explore the ecophysiological adaptability of Hernandia nymphaeifolia to the tropical coral islands

with harsh conditions of seasonal drought, strong light, and saline-alkali soil, we investigated the morphological and

W EH#: 2020-10-15
EEWHE: NSFC-J ARBG L4 (U1701246) ;s HEIFMEBE A 2 8ims 1 5 5 B L T (XDA13020500) 5 B 5 iR 5 TR K
B EIH ()M A B BAG]#E T K% 5 GML2019ZD0408 ) 5 Ht [ B} 2% B ma i A= S P58 TR QB OFse b A £ F W H
(ISEE2018ZD03) ; [F % F| # 3 fil % ¥ 98 2% &€ T ( 2018FY100107 ) [ Supported by NSFC-Guangdong Province Union Funds
(U1701246) ; Strategic Priority Research Program of the Chinese Academy of Sciences ( XDA13020500) ; Southern Marine Science and
Engineering Guangdong Laboratory ( Guangzhou) Talent Team Introduces Major Special Projects ( GML.2019ZD0408) ; Institution of South
China Sea Ecology and Environmental Engineering, Chinese Academy of Sciences ( ISEE2018ZDO03); National Science & Technology
Fundamental Resources Investigation Program of China (2018FY100107) |,
YEE RN : JAYEB(1994-)  WILAF 50 A: , BRI A A A5 2 (AR DCR 5T, (E-mail ) zhouw@ schg.ac.cn,,

CEEMEE . WL, W, WSO EENSRE A S S BEHY B RS AE Y E S ETTSY , (E-mail) jiansg@ schg.ac.an,



898

L

anatomical structures, antioxidant capacity, content of osmotic adjustments, and photosynthetic pigments in leaves of
H. nymphaeifolia individuals that grown on the experimental nursery in Wenchang City, and that transplanted to the
tropical coral islands, Hainan Province. The resulis were as follows: (1) Compared to H. nymphaeifolia plants grown in
the experimental nursery, those plants transplanted to the tropical islands had lower specific leaf area (by 33%) and
stomatal density (by 15%), thicker leaf (by 36%) , more developed spongy tissue and more closely arranged palisade
tissue (by 24% and 80%, respectively) , which enable it to make more efficient use of light and water resources, to
improve photosynthesis and to reduce transpiration, in the coral island environment. (2) After transplanted to the coral
islands, the chlorophyll content of H. nymphaeifolia significantly decreased ( by 86%), while proline content,
superoxide dismutase, catalase, and peroxidase activity significantly increased (by 130%, 615%, 209% and 369%,
respectively) , which can protect its photosynthetic system and avoid the damage of plant cell membrane permeability
caused by the adverse environment of coral islands. Our results indicated that H. nymphaeifolia had good ecophysiological
adaptability to the environment of drought, strong light and saline-alkali soil in tropical coral islands. Therefore,
H. nymphaeifolia can be used as a tool species for vegetation restoration on tropical coral islands and coastal areas.

Key words: tropical coral islands, morphological
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Table 1  Morphological characteristics of Hernandia nymphaeifolia
EEL7D Ay ) SCE T I e
Index Tropical coral islands Wenchang nursery + percentage (%)
EAL NP 187.15£63.25 278.53+60.86 -33%
Specific leaf area (cm® - g')
- R R 467.63+9.52 343.72+2.82 +36%A
Blade thickness ( pm)
M 20 4R 134+3.33 74.62+5.49 +80%A
Thickness of palisade tissue ( pm)
A SR 275.25+8.21 222.66+3.87 +24% A
Thickness of spongy tissue ( jum)
A 20 2 5L B /it 4 AR PR i 0.49=0.03 0.34£0.025 +44%A
Thickness of palisade tissue/Thickness of spongy tissue
A 20 21 5 19.71+1.26 8.57+1.06 +130%A
Width of palisade tissue (pum)
REEE 30.62+2.84 15.34x1.07 +100% A
Thickness of upper epidermis ( pum)
AL AR 28.34=1.74 28.92+0.72 -2%
Stomatal guard cell length ((pm)
KL 26.33x1.53 31.000 -15%A
Stomatal density (n + mm™)
AL TR B 0.021:x0.003 0.026+0.001 -19%a

Stomatal pore index (% )

i a UREREH (P<0.05) ; AERERMEE (P<0.01), T,

Note ; a indicates significant difference ( P<0.05) ; A indicates extremely significant difference ( P<0.01). The same below.
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KT 86% 1 23% , SCE i [ A0 3B 55 1) 3 P A 1Y)
MPURALRE IR A 2 R BV ) ) 3 A
PR T 5 et A0 S 25 AIK T S B TR Y 3 A R AR
T 95%(P<0.01),
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SCE G R EE AR B AL Ca, b) FIBEVITE () 5 A IS E AR i it R <AL (d, e) IRV (F) 5 U-ep. L35 ; Pal. #iHF
4, Sp. MELRA 4,
Stomata (a, b) and cross section (¢) of H. nymphaeifolia in Wenchang nursery; Stomata (d, ) and cross section (f) of H. nymphaeifolia in

tropical coral islands; U-ep. Upper epidermis; Pal. Palisade tissue; Sp. Spongy tissue.

BT AR R S5 A

Fig. 1 Leaf anatomical structure of Hernandia nymphaeifolia
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Table 2 Physiological characteristics in leaves of Hernandia nymphaeifolia

LD P & BT +H 4L
Index Tropical coral islands Wenchang nursery + percentage (% )
JENURC S o8y 0.16+0.01 1.12+0.003 -86%A
Total chlorophyll content (mg + g™)

J R & i 188.15+0.61 81.82+2.50 +130%A
Pro content (pg+ g")

AIBHREAS R 62.75+0.53 81.32+1.87 -23%A
Soluble protein ( Cpr) content (mg - g)

N 31.02+1.20 23.63+0.50 +31%A
MDA content (nmol + g")

R S8 5 R O 876.00+17.15 122.57+12.81 +615%A
SOD activity (U - g")

ok AL S P 228.13+1.87 73.82+6.10 +209% A
CAT activity (U + g")

o A8 AL W T 162.82+15.76 34.68+3.96 +369%A
POD activity (U - g")

BhEALRE 280.60+5.38 271.10+16.75 +4%
Total antioxidant capacity (T-AOC) (U - g")

HLW) A 1 10.16+0.04 204.40+11.84 -95%A

Total phenolic (Tp) content (mg + g™)

( Populus euphratica) ( #3554 ,2016) FlITil T+ SHLEERTHEDHE SR AEY S EWN
WA 22 Fb B Y iR SR A ) (T SO A5, 2019) |, i ( Tournefortia argentea) (Z53t H %5 ,2020) , A=
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atrocyaneum) (REHESE 2014) 55 4 FpLAIFEY), 5
SCES e LA R AR LU, R 3 ) S ) 3 I A
ALY AR T T 1 0 S A W T 1 A AR R
it T35 P . 3 TR, G v R S ) B A T T 1 Y
AL 6 i, L TR 2 i i I R E A (8
A, 2017 ;4R DL D155 2018 ), 3 W 3% 14 W] L) i
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25 ABHOR E TV RE R RZE AR F, 4%
PO (£ A 2017) BEAE R A AR (R A,
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L5 ETIR AR A TE BT B 5 1) S A R )
RS TR AR NN W I o0 AN (TR OAE (=5 NN
F BobiA 20 4R B AR 4 45 U A A 4R LU (H
KA FRAE, LA S 53R & 5 AR Il 2R
T AT S 1 ol 0 A ey A A B e R SR B
LEROE SR e o RN - L A LB i
W PR BT BA R i A B A 25 M, AT AR
FRCHT T3 5% 0 v Y b, DA K A2 % el AR Ak 1 T
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