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ECOLOGICAL STUDIES ON THE RESISTANCE AND ADAPTATION
TO COLD OF SOME TIDAL MANGROVE SPECIES IN CHINA

Yang Shengchang and Lin Peng
(Blogy Department,Xiamen University,Xiamen 361005)

Abstract Leaf cold resistance abilities of mangrove species along the eastsouthern coast of
China had been measured by conductivity method. The results show: (1) The cold resistance a—
bilities(LTS50) of 16 mangrove species at Dongzhai Estuary, Qiongshan. Hainan province w ere
from = 2.3C 10— 6. 8C . The species from Rhizophoraceae had higher cold resistance abili—
ties than that from Sonneratiaceae and Meliaceae,so most of them could be classified into low
cold sensitivity type (L type), and the late ones into high cold sensitivity type ( H type). (2)
As the latitude increased, the cold resistance abilities of Kandelia candel and Aegiceras cornic—
ulatum also increased, and reflected the trend of population differentiation ( except one
location). (3) At the same location, Kandelia candel and Aegiceras cwrniculatum had the low-
est cold resistance abilities in summer, and higher cold resistance abilities in autumn and win—
ter than thosein spring- (4) Among the same mangrove community, K andelia candel plants
growing in the middle tidal zone had higher cold resistance ability than those in the high tidal

zone, but no this difference was found in Aegiceras cwrniculatum. ( 5) Kandelia aindel and
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Aegiceras corniailatum leaves had different cold resistance abilities according to their locations
on the community crown. The cold resistance ability of leaves decreased from upper surface to
lower layer, and from surface to inner part. The population differentiation, season changes, and
leaf location variation of mangrove cold resistance abilities were due to the ecological adapta—
tion to various habitats which were beneficial for the survival and regeneration of mangroves.

Key words Cold resistance ability, Half lethal low temperature, Mangrove, Ecological adapta—

tion
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Table 1 Leaf cold resistance abhility of some mangrov e species at Dongzhai Harbour of Qiongshan, Hainan Provincein

winter and their distribution in the other areas of China

EEY

Species Cold resistance  Cold sensitivity

Distribution in* * *

ability type Guangxi Guangdong Fujan Taiwan

Rhizophoraceae

Rhizophora apiculata - 58-0.6 M
R-stylosa - 5447 M + +
B ruguiera gymnorhiza -6 134 L + +
B .sexangula -62- 13 L
B- sex angula var- rhyn—
BUGVARTIIT 4335 M
chopetala
Ceriops tagal -60t24 L + +
Kandelia can del - 6.4-2 4 L + +

Myrisinaceae

Aegiceras corni culatum -6 HO03 L + +

+ +
+ +
+ +




1
e Distribution in" * *
Species Cold resistance  Cold sensitivity
ability type Guangxi Guangdong Fujan Taiwan
Sterculiaceae
Heritiera littoralis -6.8-19 L
Apocynaceae
Cerbera m anghas - 42513 M + + +
Combretaceae
Lumnitzera racemosa -3830 H +
L. littorea -3326 H
Meliaceae
Xylocarpus granatum -2826 H
Sonneratiaceae
Sonneratia ovata -30:-26 H
S. alba -2329 H
S. caseolaris - 2332 H
* s o ,df=5 Cold resistance ability was expressed in
half lethal temperature( LT50,C ). V alues were confidence limit at 3% significance lev el
* oy , -4Cim . - 4C
- 6C ;L s - 6C, H type meant high cold sensitivity , LT50> - 4C. M
type meant middle cold sensitivity, — 6C <LT50<- 4C; 1, type meant low cold sensitivity, L T50< - 6C
1, - 23 6.8C,
2 2
( Heritiera littoralis) , ,
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3 : )L : ,
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Table 2 Changes in leaf cold resistance ability( LT50,C)
of three mangrove species from different latitude areas
Sampling site Qiong shan, Hainan Hepu, Guangxi Shantou, Guangdong Yunxiao, Fujian Longhai, Fujian
( Latitude) (1754") (2123) (2323) (23'59) (2427
- 6424 -7H09 - 85 1.1 - 7.6 2.1 -9 HE LS5
Kandelia candel
-6.H0.3 -62£29 - 8205 - 7.5t 2.1 - 88338
Aegiceras wrniculatum
- 6.7t 3.4 - 7.3 42 - 7.5 2.1
Rhizophora stylosa
* I Same explanatory note as Table 1
2 3 2
s . 3
-7C  1n 2%
- 7C 1h .
3 (%)
Table 3 Changes of survival mte(% ) of Kandelia candel hypocotyls from
different latitude areas after low temperature treatments
Sampling site Treatment temperature(C )
-1 -3 -5 -7 -9 - 11
Qiongshan, Hainan( 17 54) 100 100 0 0 0 0
Hepu, Guangxi( 2123 ) 100 100 80 0 0 0
Shantou, Guangd ong( 23023') 100 100 100 20 0 0
Yunxiao, Fujan(23 59') 100 100 100 0 0 0
Longhai, Fujan(2427) 100 100 100 40 0 0
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Table 4 Comparison of leaf cold resistance ability(LT50,C ) of Kandelia andel
and Aegiceras wrniculatum from different tidal zones in Fugong,

Longhai County of Jiulong River Estuary

Hgh tidal zone

Tidal zone

Seashore side

Seaw ater side

Middle tidal zone

-59 18 -58-3.2 -65£29
Kandelia candel
- 6.9-32 -6.952.9 - 6.9 17
Aegiceras wrniculatum
* 1 Same explanatory note as table 1
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Table 5 Comparison of leaf cold resistance ability (LT50,C ) from
different crown location of Kandelia candel and Aegiceras wrnioulatum growing at middle tidal zone

in Fugong, Longhai County of Jiulong River Estuary

Crown location

Species
Upper layer Middle layer Lower layer Inner part
-7.5£0.7 - 6.8 3.8 - 6.2t 4.4 -5 Ht24
Kandelia candel
-6.9525 -6.8-238 -6.2£ 3.0 -52£25
Aegiceras wrniculatum
* 1 Same explanatory note as Table 1
, 1981 , ,1(3) 283 290
, 1994 s ( ). 33(2) 249~ 252
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