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Effects of leachates from Casuarina equisetifolia on growth
and physiological and biochemical characteristics
of Terminalia catappa seedlings
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( Key Laboratory for Tropical Animal and Plant Ecology of State Education Minisiry, College of
Life Sciences, Hainan Normal University, Haikou 571158, China )

Abstract; In this study, we tried to introduce Terminalia catappa into coastal Casuarina equisetifolia windbreak to form
mixed forest as windbreak, so as to improve efficiency of wind sheltering and sand fixation and the regional ecological envi-
ronment. We selected Terminalia catappa of seedling age of 15 d as experimental and irrigate allelochemicals of leachates of
Casuarina equisetifolia of concentration of 125 g « L™ from roots, rhizosphere soil and litter, and studied the effects of allel-
opathy of C. equisetifolia on growth, photosynthesis, the damage of membrance system, antioxidant enzyme activity system
and proline content of T. catappa seedlings in growing period of 60 d. The results showed that the leachates of roots, litter

and rhizosphere soil reduced the survival rates and damaged seedlings of the beginning of the treatment, and significantly af-
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fected the plant height, leaves, roots biomass of Terminalia catappa seedlings. Therefore, we could deduce that influence
plant growth by the composition of different leachates of Casuarina equisetifolia. All the three leachates significantly reduced
the net photosynthesis(Pn) , stomatal conductance(Ccond) , inter cellular CO, concentration( Ci) ,transpiration rate (7r) ,
but significantly increased the water use efficiency( WUE) of the seedlings after 15-45 d since the treatment beginning. No
significant effect of leachates from C. equisetifolia on the leaf chlorophyll contents of Terminalia catappa seedling of treat-
ment beginning, with the prolong of growth period, but the roots leachates of C. equisetifolia significantly reduced chloro-
phyll content of seedling. The seedlings growth period of 60 d, all the three leachates significantly increased the cell mem-
brane penetrability and proline content (Pro) , but the roots leachate significantly increased the stomatal conductance, inter
cellular CO, concentration, superoxide dismutase in leaves and catalase in roots of T. catappa. The litter leachates increased
the stomatal conductance and transpiration rate, and they also reduced peroxidase content. Therefore, seedlings by adjusting
its physiological and biochemical designed to the allelopathy stress of leachates of Casuarina equisetifolia, which could be
used as one of tree species of the construction of the coastal shelter forest.

Key words; leachates from Casuarina equisetifolia, Terminalia catappa seedling, growth, biochemical characteristics
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Fig. 1 Effects of leachates from Casuarina equisetifolia on
R. Root

leachates; L. Litter leachates; S. Surface soil leachates; C. Control.

the survival rate of Terminalia catappa seedlings

Different letters mean significant differences (P<0.05) , and same let-

ters mean insignificant differences( P>0.05). The same below.
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Table 1  Effects of leachates from Casuarina equisetifolia on the plant height and basal diameter growth of Terminalia catappa seedlings
IIDtjeE Trﬁftfnﬂ;znt R L S ¢
e 154 91.63+23.24b 93.60+19.44b 109.15+24.18a 102.3821.53ab
Pla(‘lr‘n}r;e)igh‘ 30 d 100.63+23.70h 105.00£22.28] 123.84£27.99 111.2919.46ab
454 105.28+23.49h 113.85+21.41ab 127.47+27.89% 116.52+18.48ah
60 d 109.94+23.00b 117.00+21.18ab 129.79+27.99a 118.1918.35ab
HZE 15d 3.29+0.55a 3.34+0.39a 3.19+0.21a 3.16+0.34a
Bas'd(l I;J,is;ﬂder 30 d 3.42+0.52a 3.48+0.40a 3.36+0.26a 3.27+0.33a
45 d 3.49+0.54a 3.58+0.37a 3.41+0.27a 3.39+0.32a
60 d 3.55+0.54a 3.63+0.39a 3.46+0.29a 3.42+0.32a
o ROARMREMIZ BRI L AR E TR PR SERAL ;S IAMRE M T 3R)2 HHER BRI ; C HZEMAKT BRA] . R E R BB bR e | R T AN R F B R

F 5 (P<0.05) HH A BRI 25 5K i 3 (P>0.05) . T,

Notes: R. Root leachates; L. Litter leachates; S. Surface soil leachates; C. Control.Date with X +Sd indicate in the table. Plant height and Basal diameter in the same row

with different letters are significantly different( P<0.05) or same letters are insignificantly different( P>0.05). The same below.
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Table 2 Effects of leachates from Casuarina equisetifolia on the biomass of Terminalia catappa seedlings

fif T Fresh weight (g) TFH Dry weight (g)

Qb BE
Treatment 8 Root 2% Stalk H Leaf 2 Root 2% Stalk I Leaf
R 0.18+0.07b 1.03x0.14ab 1.36+0.38b 0.06+0.02b 0.42+0.14a 0.32+0.10b
L 0.23+0.10b 0.87+0.20b 1.55+0.28ab 0.07x0.04b 0.31x0.19a 0.32+0.10b
S 0.48+0.09a 1.20+0.17a 1.93+0.61a 0.13£0.03a 0.42+0.12a 0.48+0.16a
C 0.40+0.13a 0.90:0.44ab 1.56+0.43ab 0.08+0.03b 0.34+0.13a 0.39+0.10ab
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Effects of leachates from Casuarina equisetifolia on the photosynthetic parameters of Terminalia catappa seedlings

Fig. 2
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Fig. 3 Effects of leachates from Casuarina equisetifolia on

the WUE of Terminalia catappa seedlings
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Table 3 Effects of leachates from Casuarina equisetifolia on

the leaf chlorophyll contents of Terminalia catappa seedlings

b 44K & & Chlorophyll content( SPAD)
Treatment 15d 30 d 45 d 60 d
R 40.9+9.7a  40.6:5.9a 41.4x5.6a  35.0+3.1b
L 40.0+7.1a  40.2%6.5a  40.6%5.1a  40.03.6a
S 3924450 42.8+4.4a  39.5:4.7a  40.2%3.5a
c 38.6:7.3a  40.6x4.1a  39.1:4.7a  38.7:2.8a
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Qe 4 B GEREAR R IR PR 60 d J& , MEA R 4y i
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Fig. 4 Effects of Casuarina equisetifolia leachates on the

permeability of cell membrane of Terminalia catappa seedlings
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Fig. 6 Effects of Casuarina equisetifolia leachates on proline

concentration of Terminalia catappa seedlings
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