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Biological characteristics of drought resistance
of Guettarda speciosa
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Abstract: Due to the environmental conditions of Spratly Islands, such as strong sunlight, poor soil moisture and
nuirient, few plants can grow normally on the island. In order to restore the vegetation ecology of Spratly Islands,
drought-resistant plants should be selected and introduced. Guettarda speciosa is a typical tropical coastal plant, which
plays an important role in windproof and sand-fixing in island and coastal zones and vegetation ecological restoration. We

studied the morphological and anatomical characteristics, antioxidant capacity, stress resistant material contents and
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nutritional element contents of paulodendrum under the natural environment Yongxing Island of Paracel Islands. The

results were as follows; (1) The ratio of palisade tissue to sponge tissue, leaf thickness and other structures increased

with the increase of drought degree, which could effectively reduce the water loss in plants and save water; (2) The

activities of superoxide dismutase and catalase in the body increased rapidly, and the contents of proline also increased

continuously, which proved that G. speciosa has a strong ability to resist drought; (3) The contents of nutrients in the

root were low, but the contents of nutrients in the leaves were high, and the rates of total chlorophyll contents decreasing

were slow, indicating that G. speciosa can use nutrients efficiently and suffer little damage from drought stress. It can be

concluded that G. speciosa has strong drought resistance ability and can grow normally in the environment with poor soil

moisture, which can be introduced to Spratly Islands.

Key words: Gueitarda speciosa, drought resistance, morphological and anatomical characteristics, stress resistant

material, nutritional elements
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Fig. 1 Whole plant of Guettarda speciosa
£1 TEBETERREMESHED S
Table 1  Morphological and anatomical characteristics of Guettarda speciosa under drought stress
B AbFREH Treatment group
i
Index F# CK fKE+58 rp i R EHETR
Low drought Medium drought High drought
R R 201.658+26.207h 220.092+20.478ab 246.724+6.856ab 263.362+28.642a
Leaf thickness ( pum)
R 25.379+6.493a 27.850+4.228a 38.244+4.709a 40.430+7.475a
Epicuticle thickness ( pm)
B 4 2R 56.388+8.539h 61.901+9.096ab 68.444+2.198ab 78.884+5.281a
Thickness of palisade tissue ( pm)
iR A8y 115.040+6.130a 111.440+13.085a 109.890+17.368a 96.969+ 17.978a
Thickness of spongy tissue ( pum)
TREEE 32.494+9.629a 25.178+3.567a 20.154+2.732a 18.422+4.605a
Hypodermis thickness ( pum)
HIAE 4 20 5 20.120+4.352a 15.092+1.050ab 10.070+1.195bc 7.741£0.440¢
Width of palisade tissue (pum)
B £ 2 v 4 2 41 0.490+0.073b 0.555+0.019b 0.623+0.115ab 0.813+0.160a

Palisade tissue/Spongy tissue

T AR RERR LA 2252 8 3% (P<0.05) . T,

Note: Different letters indicate significant differences between groups ( P<0.05). The same below.

FE 2 ATLAE A AR R AL B OC RS AR BIHE 7.907 ~ 12.575,0.096 ~ 0. 135 Fi1 0.940 ~
R/ (AR T SRR HERY RS 1375 20, RN ETRE B TR SRR
EHMMEE, 2R EW 2N RRE A AN, &R 2. 2N T B RS A13.942,
11.83.1.089 .9.804 g - kg, ZUBEIL SIBELL 541A  1.986.10.998 g - kg, ZURELL R L 540 L4331
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1. WHEZHZ; 2. WAL S,

1. Palisade tissue; 2. Spongy tissue.

Kl 2 R A A 4

Fig. 2 Anatomical structure of Guettarda speciosa leaves
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K3 TRBHAXS A MDA Pro 5 &
SOD CAT ,POD &P
Fig. 3 Effects of drought stress on leaves MDA and Pro
contents and activities of SOD, CAT and POD
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Table 2 Nutrient contents in Guettarda speciosa plants
KIEHREUE Value of each indicator
L7/l AbFREH ERGE Ui e , , -
Plant tissue Treatment group Total nitrogen Total phosphorus Total potassium AL WD AR
N/P P/K N/K
content content content tio ratio ratio
(g ke’ C(g-kg')  (g-keh) "
i Root EH 8.265 0.994 8.164 8.318 0.122 1.012
CK
BT 5 10.036 0.985 7.298 10.191 0.135 1.375
Low drought
rhEE 11.836 0.941 9.804 12.575 0.096 1.207
Medium drought
mHETH 8.608 1.089 9.155 7.907 0.119 0.94
High drought
25 Stem EH 11.521 1.561 8.362 7.379 0.187 1.378
CK
flRBE T 58 11.951 1.523 8.68 7.849 0.175 1.377
Low drought
o g 13.942 1.384 10.998 10.073 0.126 1.268
Medium drought
TR 11.556 1.986 10.817 5.818 0.184 1.068
High drought
%K Leaf R 14.572 3.007 16.636 4.846 0.181 0.876
CK
R BE T 5 13.701 1.35 18.788 10.152 0.072 0.729
Low drought
S Y 14.264 1.364 24.477 10.46 0.056 0.583
Medium drought
HETHE 15.631 2.453 24.209 6.373 0.101 0.646
High drought
*3 BEEMAFHEESE
Table 3 Contents of chlorophyll in Guettarda speciosa leaves
B AbFRAH Treatment group
bR
Index 1EH LT 52 R TR EETE
CK Low drought Medium drought High drought

MERER a i

Chlorophyll a content (mg + g")

MERE b Ei

Chlorophyll b content (mg - g")

MR ath Tk

Chlorophyll a+b content (mg + g")

MatE a5 b S LE

Chlorophyll a/b

1.668+0.023a

0.709+0.102a

2.317+0.174a

2.389

1.639+0.064a

0.640+0.081a

2.169+0.194ab

2.588

1.553+0.072a

0.546+0.058a

1.931+0.149ab

2.862

1.467+0.135a

0.526+0.059a

1.831+0.202b

2.802
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