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Abstract; Tournefortia argeniea is an evergreen plant of Boraginaceae with important ecological, ornamental and edible
values. It is a pioneer species at the tropical coastal and island of the Eastern Hemisphere. In order to provide basic data
for protection and utilization of T. argentea, and to understand the ecological adaptation mechanism on tropical coral

islands, we selected individuals of T. argentea naturally growing on Dongdao Island of Xisha Islands to examine their
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morphological and physiological characteristics, nutrient composition, and the physical and chemical properties of their

rhizosphere soil. The results were as follows: (1) T. argentea was a heliophyte, characterized with low stomatal density,

small specific leaf area, well developed spongy tissue, large ratio of branch to cavity, which help T. argentea to keep

moisture and obtain water effectively. (2) Thick white hair on leaf surface of T. argentea could reflect strong light, de-

crease water evaporation, and was helpful for it to acclimatize the environments of strong light and drought. (3) The con-

tent of proline in leaves of T. argentea was high, but the content of malondialdehyde was low, indicating that T. argentea

had good drought resistance. (4) The content of nutrient elements were high in plant leaves but low in rhizosphere soil

suggesting that T. argeniea was able to use nutrient elements of rhizosphere soil effectively and had strong tolerance to

barren soil. The branches were fragile and easy to break, which helped T. argentea in preventing from being uprooted by

typhoons. Moreover, the branches were water-storing tissues so after typhoon the crown could be recovered quickly. In a

word, T. argentea can adapt to various environmental stresses, such as strong light, gale, drought and barren soil.

Therefore, T. argentea can be used as an important plant species of vegetation restoration in tropical coral islands.
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Community (A), branches (B), flowers (C) and fruits (D) of Tournefortia argentea

Fig. 1
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Fig. 2 Leaf and wood anatomical structure of Tournefortia argentea
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F1 RERMHESEIZSE
Table 1

Morphological characteristics

of Tournefortia argentea

®2 REMNERESFHE
Table 2 Ecophysiological characteristics

of Tournefortia argentea

Ei=82 ol
Index Value
Agiip A 84.88+9.85
Specific leaf area (cm® - g')

L NITEA 12024.36
Leaf area per plant (cm®)

R 15.14x2.47
Thickness of uper epidermis ( pm)

ERBEAALEE 86.67+9.30
Stomatal density of upper epidermis (n « mm™)

TRELEE 120+18.26
Stomatal density of lower epidermis (n + mm™)

B AL AR £ 0.086+0.016
Stomatal pore area index of upper epidermis

TR B AL RUE K 0.108+0.027
Stomatal pore area index of lower epidermis

R 534.47x134.96
Blade thickness ( m)

AR 2 2R 34.22+8.29
Thickness of palisade tissue ( pm)

20 A U 199.97:14.12
Thickness of spongy tissue ( um)

ML 2/t 2 4 1 0.16+0.03
Palisade tissue/Spongy tissue

W 0.12+0.01
Leaf density (g - cm™)

AR B 0.57+0.03
Wood density (g + cm™)

TFEEL 47.25£9.08
Vessel density (n + mm?~)

FEHR 60.49+6.18
Vessel diameter ( um)

BOAAE SR 16.86+7.67

Potential hydraulic conductivity of branch
(kg +m' - MPa" -s™")

SRR

Vessel vulnerability indices

A AR 23 i L (A TR/ A B S ThT R

Ratio of branch to cavity ( Alum/Axle) (%)

1 303.52+£169.07

13.96+4.57

A RAEAEY) 5 PR BT 5 AR 0 2 se R 48 A, 78 BT A
FVE TR R 47 1Y 21 58 v b i T AR AR T 7R A
D A IR 7 A S A ) T ARSI S
(Shipley & Vu,2002) . FRIE PGS HE R 5 WL
T XU RIS A6 A8 A A 1 L it TE AR 43 531 2 166.84
em® « g ( FEEELE 2017) Fil 205.06 cm® - g (R
HE45,2017) , IMER TBAN B LL i T ARy 84.88 cm” -
g, HErH T RRV/IN U TR T A 1 I AR R 3 JRE AT LA
SEFERLZ K O3, LA PG V0 RE 5 5 2R oK BR R

Eiztan LICIEN
Index Value
M4 E a Akt 0.21+0.008
Chlorophyll a content (mg - g")

MR b S 0.14x0.014
Chlorophyll b content (mg - g")

M4 a/b 1.55<0.10
Chlorophayll a/b

EtEE AR 43.64%1.63
Soluble protein content (mg « g")

i 7 R 2.80+0.003
Abscisic acid (ABA) content (pg + g")

iR A 1 167.09+22.70
Proline (PRO) content (g * g")

P 12.27+0.29
Malondialdehyde (MDA) content (nmol - g")

) S B 8.76:0.44
Total phenolics (Tp) content (mg - g")

ST LRE 60.75+1.54
Total antioxidant capacity (T-AOC) (U - g")

40 A A Tl 1 133.78+6.03
Superoxide dismutase (SOD) activity (U + g")

PURR N 3R 21.05+1.35

Catalase (CAT) activity (U - g")

£3 REMMHAEFRTEZSERKREMERILE

Table 3 Nutrient content in leaf of Tournefortia argentea

Ei=82 HH
Index Value
A DL B 400.73
Total organic carbon (TOC) content of leaf (g - kg™)

R 17.603
Total nitrogen (TN) content of leaf (g - kg™)

W R A 2.99
Total phosphorus ( TPH) content of leaf (g - kg")

R L 5.89
N/P ratio of leaf

e B[] (32 3% LE -25.70
613Cl'm; (%0)

BB R R4S A SR 0.16, 5/
PRI RIEAS 2 20 T 40 2 20 BT LA K 5555 6T ' 1 e i, ik b
IERDCRERTH L B IR 3k 1 ¥ 4 2H U B/
AL BE R M AT DATE B /N 25 19 A
TARRE BB B AR SS HR, R T R
R, 5 BT A Rl (22585 2016) AH L R E
AR EEE/N(0.57 g - em’) , REHBEE K
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Table 4  Physical and chemical properties of

soil of Toumefortia argentea

b ol
Index Value

£ 7K Water content ( % ) 3.4£1.5

# HLEE Oganic carbon (%) 5.182+3.08
pH i pH value 8.26+0.06
4% Total nitrogen ( % ) 0.13+0.02
4 Total phosphorus (mg - kg™) 2.35£1.63
5 Calcium (g« kg™) 74.38+26.46
B Magnesium (g - kg") 5.60+2.63

#R Potassium (mg + kg™) 275.05+£149.52

# Sodium (mg - kg™) 264.09+134.63
%# Manganese (mg - kg") 116.31+29.67
#: Iron (mg - kg)

&F Zine (mg - kg')

753.55+121.85
62.77+£25.92

(60.49 wm) , B4R E T KRN 16.86 kg - m™ -
MPa™ - s, ULBHAR B B A BT K 015 S RE T,
LIS I VE VD BE 5 BRI 28 &2 KT, 5P RS I
PR TP AL A A (SRR S 2017) A EE AR B
AU T 2% LR/ (0.57 g+ em® ) BEARHY 55 IS
PO (13.96% ) |, T HLAR T BL A% I 7K 30 BE 240 Jfd 3F
R IR HA W BRI 2 D Y R R
R T W WO AE K A, A R P VDR i 2R
PETEE

WA R R A LR, R R
IRl 2 LR (87 C) S AW 6 A iz s 25 Ak Hi i
A BEHYIER , vl A AL B K 4 R FRCR bl
Pt R 80 C H 5 HoK R AR 2 — 2 R IE W
EAR &, 8" C H K, FH ¥ K 4 FI % R
(Knight et al., 1994), % £ # & 8" C N
=25.70%o , F %5 (2002 ) X 3¢ B H - F B [ 432
RA A58 & PR, B T 35 B R A 1) 82 C
H N -27.01%0, 2 AR B Y 87 C (A K T i I
ALY 04 S 2508, UF W AR B R A A 14 K 4 R
BCRFPLRAETT
3.2 fRE R X E FA AL BB B9 1E R

TS (B ) A ST BE R O S (T R
RO R e, B BCE ) DY
e Ko fm . YA G T 25— R IR

DI REAY AR Ak, 1 8 0] DA SRy 9 B 3 B Y R
f6br . 2R (PRO) A1E R BEN S SH YN E
B VR, S A Z B Bk SR i PRO K
B BUFRR B 0 T AR ) 608 i WA v B
BELRAP R T RE , DT A 20 i 25 A 15 B O A (1
T, 1984) o AHFSE IR BRI R iR S PRO
A1 167.09 pg - ¢, it m TR b #H E 5
PR ST 18 AL B AT A 200.78 pg - ¢ (R IAESE,
2017) FIFL UM 158.61 pg » g ( FEEE 4 2017)
WEWIHAE T2 W38 T I 200 KA, DL N 5
AR AT E ) m iR T R U R TR
(1) o VA B R A 75 B i

HYIR N AEAE G — B 503 BRI R U™ AR 1Y
YA R G, o E ALY AT LA ) 36 45 T R i
AT & B B, TR A fR 36 77 A2 1 3 Ak
AL TCF Y BT (TR AR, 2007 ) o AR B B R
PLEALRE S (T-AOC) 4 60.75 U - g, 5A[A] A {4,
eSS H, H BT AL BE T A T8 KO (B
8,2017) o ARERPIERE a MIHZRE D WS E
754 0.21 mg - g'l%ﬂ 0.14 mg - g_l , SHORHE (£
B 2017 ) PR AL A A (SR IARSE 2017 ) 4H
Fo, SR BRI BAR A SR R &, 1T DLE i i
RE 1 W ke 42 i PR 2o R G REHE A R Ge = Ae il
EANN =W N 1) RS i IR 2 AR e R A VT
Ut B AR B R X 58 D 33 15 A AR ) 35 7 BB )

PN 8 (MDA ) 2 i B ik S A VR FH B 227
Z— HEEe— B E LR WA i s a4k
YEHI K FISESS A0 10 32 F B 7E TR B T Ml
Yotk NG R AR R BR AR I S BOL K E
TR il B g axt 4 A6 A T, MG 5 30 MDA 7K %
B (FAE,2013) . TEABEGE h, MDA 1Y & &
b F ALK, HL R AR BT RE S i R & ik i I
K25 R A v 1 R R /K O A 4R 1 TR B R X
B WARPURE 1, R T 40 B 0 A 45 4 e 52 A Ak
[ SIENEOR /R .

3.3 REMIT B T IEMFRAIE N

IV VDMEE KAR K, 2507 1 11 Vb M 5 6
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