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Fig.1 The geographical location of the sites under study
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56.79% ~72.26% ( 4).

1

Tab.1 Annual litter production and its composition in different types of forests

Leaf litter Branch litter Fruit litter Others /
/ / / / (t+hm™)

Forest  ({+hm2) /% (t*hm™?) /% (t+hm™?) /% (t+hm™?) /%  Litter

type Litter Percentage Litter Percentage Litter Percentage Litter Percentage Mass
production production production production

A 3.79%4 60.93 1.140 18.31 1.070 17.18 0.223 3.58 6.227

B 3.841 68.16 1.089 19.31 0.442 7.84 0.264 4.68 5.636

C 3.013 56.79 1.614 30.42 0.548 10.32 0.131 2.47 5.306

D 3.904 72.26 1.175 21.74 0.318 5.89 0.006 0.11 5.403

E 2.417 64.42 0.951 25.34 0.209 5.58 0.175 4.66 3.752

A~E . N . N

Note: A — E represent shrubbery monsoon elfin forest montane cloud forest Pinus latteri forest montane rainforest respectively

3.2
( 4).
(1.632 t * hm ™) (1.552 t = hm ™)
0.999 t * hm "’ ;
(0.982 t * hm ) ; 3
; 1 ; 3
2012 o
3.3
3.3.1
. 20 m x20 m
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A~E N N N N
Fig.4 The seasonal dynamics of the annual litter production and its composition in different types of forests

A - E represent shrubbery monsoon elfin forest montane cloud forest Pinus latteri forest montane rainforest respectively

a=0.05 (R=0.477 n=25) a=0.05
(R=0.495 n=25).
« 2. .

2 N

Tab.2 The relationship of the annual litter production and its composition with the stand characteristics in the shrubbery

Stand density Total basal area Leaf area index
Litter production
A B A B A B
. . 0.119 0.477° 0.137 0.279 0.136 -0.386
Annual litter production
. ) 0.000 0.495° 0.027 0.375 0.049 -0.365
Leaf litter production
. . -0.101 0.174 -0.016 -0.056 -0.151 -0.190
Branch litter production
. ) 0.234 0.315 0.182 0.019 0.197 0.035
Fruit litter production
A B ;¥ (P<0.05)

Note: A B represent shrubbery and monsoon elfin forest respectively similarly hereafter; * represents significant difference

between the two at P <0.05

3.3.2 « 3
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Tab.3 The correlation of the annual litter production and its composition with the terrain factor in the shrubbery

34 -

(3.51 t*hm™?)

4.2

15% *

(5.403 t * hm™?)
(3.752 t * hm ™)

35

o

(6.227 t * hm ™)

10 16 37
o

(5.636 t * hm ™)

Aspect Rock coverage
Litter production
A B A A B
) . 0.284 0.184 0.228 -0.177 -0.099
Annual litter production
. . -0.004 0.346 0.198 0.045 -0.086
Leaf litter production
. . 0.281 -0.149 -0.263 -0.236 -0.015
Branch litter production
- . 0.228 -0.219 0.227 -0.143 -0.154
Fruit litter production
4
4.1
932-33
0 ( 6.227 t * hm ™’
5.636 t * hm %) 3 (6.7 t+hm™)

(5.306 t * hm™?)

20 35
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Litter Production of Different Types of Forests
in Hainan and Its Impact Factors

WAN Chunhong TAO Chu YANG Xiaobo HUANG Jin FENG Dandan YANG Qi ZHOU Wensong
(Ministry of Education Key Laboratory for Protection Development and Utilization of Tropical Crop Germplasm

Resources Hainan University Haikou 570228 China)

Abstract: Litter trap was used to collect litters in different types of forests in Hainan Island for one year starting
from November 2012 to December 2013 to analyse and compare the litter production composition and seasonal
dynamics as well as its influencing factors. The annual litter production and composition were found different in
different types of forests and the annual litter production decreased in the order of the shrubbery (5.305 t *

hm ™) > Monsoon elfin forest(5.636 t * hm ~*) > Pinus latteri forest(5.403 t * hm>) > Montane cloud forest
(5.305 t * hm™*) > Montane rainforest (3.753 * hm ™). The coastal forests had higher annual litter produc—
tion than the forests in the central mountainous areas which might be the result of Typhoon. The Pinus latteri
forest had the highest proportion of leaf litter(72.26% ) the Montane cloud forest had the highest proportion of
branch litter(30.42% ) and the shrubbery had the highest proportion of fruit litter(17. 18% ). The seasonal
dynamics of the litter production were different in different types of forests. A bimodal curve described the sea—
sonal dynamic of the annual litter production in the shrubbery and monsoon elfin forest and the peaks occurred
in spring and autumn; the leaf litter production has a bimodal seasonal curve in the shrubbery but has a uni-
modal seasonal curve in the monsoon elfin since it exhibited a single peak only in autumn. The branch litter pro—

duction exhibited a unimodal seasonal curve in all types of forests except in the montane rainforest where the



2 N 161

branch litter production had a seasonal bimodal seasonal curve. The fruit litter showed a unimodal seasonal curve
in all the types of forests except in the shrubbery where the fruit litter production had a bimodal seasonal curve.
The annual litter production and its composition were not significantly correlated with the stand characteristics in
the shrubbery and the leaf litter production and the annual litter production exhibited a significant correlation
(P <0.05) with the stand density in the monsoon elfin forest. The annual litter production and its composition
failed to show significant relationship with the terrain factor in the same types of forests in Tongguling mountain.

Key words: forest litter; annual litter production; litter composition; seasonal dynamics; influencing factors
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Epoxy-resin Embedded Tissue Section and Staining
of the Barks of Hevea brasiliensis

XU Jingwen LIAN Wenjun CAO Yuxin XIA Zhihui HUANG Xi
(Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresources/College of Agronomy Hainan University

Haikou 570228 China)

Abstract: Tissue sectioning and staining are basic technologies for dissecting plant tissue and organic structure.

Rubber trees (Hevea brasiliensis Miill. Arg.) are the most important commercial source of natural rubber and
they produce and store latex in laticifers in the bark. Paraffin section stained with I — Br is usually used for ob-
servation of laticifer under light microscopy. The procedures of this method are complicated and time-econsuming.

Therefore a technology for tissue section with tissue embedded in epoxy resin without using I — Br staining is in—
troduced for laticifer observation under light microscopy including fixation dehydration infiltration embed—
ding polymerization sectioning staining and mounting. Laticifer xylem cambium vessel phloemray ra—
dial primary phloem ray fiber cortex and epidermis were well distinguished on the epoxy resin-embedded tis—
sue sections by using 3 different stains. Furthermore numerous cells and their inclusions that were scarcely ob—
served in paraffin section such as tannin chloroplast etc were also observed on the tissues embedded in epoxy
resin. This technology is an improvement in paraffin-embedded tissue section under light microscopy for the bark
of the rubber tree.

Key words: Hevea brasiliensis Miill. Arg. ; epoxy resin; tissue section; staining



