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The community of soil animal in tropical rain forest in Jianfeng
Mountain , Hainan Island,China.Relationship between seasonal change of

community structure and climatic factors
LIAO Chong-Hui’, LI Jian-Xiong's, YANG Yue-Ping'. ZHANG Zhen-Cai® (1. Guangdong
Instivte of Entomology. Guangzhou 510260,China: 2. Jiangfengling Tropical Forest Nature Reserve,Ledong . Hainan,
579542.China). Acta Ecologica Simica,2003,23(1):139~ 147,
Abstract; This paper deeply depicted seasonal change of the composition of three communities (soil
protozoa. soil nematodes and other macro-meso soil fauna. respectively) and analyzed synthetically the
effect of climatic factors on them. The results were showed as follows;
(1) Seasonal change of community: (a) 43 and 44 species of uoil protozoa had been observed in
January and February. respectively, that were higher than that in other months. Only Ciliates had a clear

peak of species number (28 species) among soil protozoa, the curve of species number of the other twao
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groups (Amoebae and Flagellatesde) were always under the former group level. The individual number
peaks of soil protozoa were observed in August and December (more than 140 thousand / g dry soil and
more than 120 thousand / g dry soil. respectively). Amoebae were possibly main groups that influenced
the individual number fluctuation of the whole community. (h) Sixty-seven species of nematodes were
found in January. which was the highest of the year. The fluctuation of species number during the year
was actually decided by Dorylaimida and other nematodes developed by the opposite rule under the control
of it. The peak of individual number was observed in September {(density was 333 thousand/m?®) and the
vale was observed in January (density was 741 thousand/m?). The situation coincided with species
change. Change of Dorylaimida individual number influenced greatly the change of nematodes community .
for the individual number of Dorylaimida was 52. 5% of total number. DG index of the community showed
that 1here were a high peak (19.9) and a low peak (19.7) in September and in January . respectively. (c)
There was a wide range in seasonal change of all the indexes of macro-meso soil animal community. and
the fluctuation was jumping: (I The peak of groups was observed in July (31 species) and the low peak
was observed in December (26 species). (@ The high peak and the low peak of individual were observed in
June (58 thousand individual/m?) and in November €10.5 thousand individual/m*). respectively. Some
groups had also 2 clear low peak in March, but a few groups were decided by dry seasonal and rainy
season. The vales of individual were observed in August (1.5 thousand/m*) and in February (3.0
thousand/m?), which coincided with that of groups and are 38 times lower than the peak. (3 DG index
was the highest in June and the lowest in August. which coincided with the individual curves of acarina.
Collembola, ants, Isoptera, Diptera, Demiptera, Pseudoscorpiones and Symphyla in the whole year.

(2) Climatic factors influencing community change: (2) Monthly change of air temperarure in
sample spot ranged 14. 6~24. 3C (C=0.145), which was small and also optimum range for soil animals
survival. So air temperature and upper temperature that was following the former had little effect on
community change and individual change. but had a very remarkable negative correlation to species change
of nematodes (r=—20.694. df =8, 700, =0.632) and had a correlation to species change of protozoa and
macro-meso soil fauna. (b) Scil moisture content in sample spor changed greatly during the year and
ranged 11. 8% ~32. 8% (C=0.346) so that the degree influencing community change was great; It had a
very remarkable correlation to the abundance of protozoa (r=0.896, df =10, ro0s="0.708), and had a
extensive correlation to the density of nematodes. There was difference between effect of dry season and
tainy season on groups. total individual and DX index of other macro-meso soil fauna, and the effect had a
negative correlation in rainy season. (c) Monthly change ol precipitation was very great. August was the
month that rainstorm happened mostly. The precipitation was 490. 7mm in August . which was 35% of the
year. And it was also the month that the quantity of nematodes and other macro-meso soil fauna declined
suddenly from peak to vale, which showed that rainstorm wes a disastrous factor to soil animal {except
soil protozea). Annual change of precipitation was also very great. Precipitation peak was in July and
rainy season was over in October in former years, for example, but the precipitation peak was in August
and there was a small peak in November during the year of investigation. The instability of precipitation
was a main factor that caused the fluctuation of soil animal community in the year of investigation and also
caused obvious difference of community change in different years.

Key words:soil animals; seasonal changes of community; tropical mountainous rain {orest; Hainan Island
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Table 1 The meteorclogical data and soil water content of Jiangfeng Mountain, Hainan

#17 X 5 2 4 Meteorologic station FEFH W # & Sample site
=R A#HSE HEgmx HEEKR 7S o LoF. 3. 4 THAAR
Year-month Average Average Monthly Mean annual Surface Soil water
temperature humidity precipitation precipitation* temperature content * *
(O A (mm) (mm) ) %)
1893 05 23.2 82 167. 2 — —
06 24,3 82 82.2 291.5 24.3 13.2
07 23.8 83 183.7 703.2 21.6 2h.2
08 22.7 91 490. 7 526.4 21.2 32.8
09 21. 4 92 252.7 248.3 21. 8 27.7
10 19.3 89 43. 6 317.8 20. 4 17.7
11 18.1 8¢9 106. 9 65. 3 17.3 17.3
12 14.6 89 15.3 45.2 14. 3 25.1
1994-01 15.0 90 1.1 20.6 15.8 14.5
02 18.2 86 4.6 30.2 19.7 11.6
03 18.3 89 39.2 53.9 16. 4 14.0
04 22.1 83 17. 4 92.1 20.6 14.7
05 23. 4 85 157. 6 257.1 22.5 16.9
06 22.9 93 584.7

* g oo R WS S B B T 2 6a CIEFE4R) 1 F 9 " )Means of the last six years (not continuous? of the meteorologic
station of Jianfeng Mountain, Hainant?l. * * R iBZE& 0~15cm + B89 F B Means of soil 0~ L5cm in the sample site
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Fig. 1 The change of species number of soil protezoa M2 AMeHELSTIALAREHDEREL

. . . . . , Fig. 2 The change of individual number of soil
in tropical mountainous rain forest, Jianfeng Mountain
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Table 2 Vertical distribution of species number of soil nematodes in tropical mountainous rain forest of

Jianfengling Mountain

1993 1994
8 A 9 H 108 1A 12 A 1A ZA 3A 4 H 5R 6 A 7TA
Aug. Sep. Oct. Now. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul.
I 24 38 27 24 29 10 30 23 29 24 24 30
I 34 36 29 33 30 38 24 27 25 22 33 35
1 13 14 30 29 40 12 28 34 19 15 21 24
] 21 an 2 37 39 41 23 32 23 19 16 30
x 29.5  36.5 288  30.8 345 40.3 263 29.0 240 200 235 29.8
sd +3.8  £2.% +0.6 +2.8 +£2.9 £0.9 +£I1.7 42.5 £&I1 +&0 +356 F0.6
B 18 58 52 53 58 a3 52 54 48 43 45 56

L FiH %M 72 Litters |+ Soil 0~3cm; 1 3% Soil 5~ 10cm: T 1 1€ Sotll 16~ 15em; 0 Total num. of species
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Table 3 Changes of specie targets of soil macro-mesofauna in tropical < ountainous rain forest, Jianfengling

mountain, Hainan

1983 1984

64 7H &H 9H 1w0A 1A 1zA 1A 2B 3H 4H 5A
Jun. Jul. Aug.  Sep. Oct.  Nov. Dec. Jan. Feb. Mar. Apr. May

# & Densuy
{Ind. /m?)
%ﬁﬁ' ?8 31 17 20 23 23 26 23 2z 23 25 25
In; ' 8.27 1.53 1.92 3.13 5. 17 2. 65 2.99 1.19 6. 21 3.92 4,27
i P43 L4 102 167 .76 178 L8l 1.6 158 1.66 L95 1.77

58436 21785 1500 4834 2779 10548 3411 4769 3011 12981 5161 8750

FREY X-EIEIMNEABELS. HEAZKREERWAGHBHRTETERNRE P, Y




14 B RN A I — B R RN RER 145

REEAHBNEHERREOSE. AR 5~10 AR HREGEERE) 11~ AMATFEEEREE.H
WH NSESRN NRRLHAREERRS FEEM s AR 1L ARRFY 7.0 Rimi(6~14 H/
m )L HEB By 1.3 R/m?(0~4 B/mty SUBEM 11 ABRIKE 2 A rERRK. E4~22 H/m? Z M.
HeAOEElRAS RIERT 7 B/m SHAE. NEFES KERENA 6 TEE F&.6~12 Bff
5.2 R/mi(L2. 63, HEAHMRAE 336 H/m (£7.15),
233 A-hEEMGAMEEN SR S MEIBREM 1993 E6 AR 199 &5 AR KH
B EE DG EEREFHNKEAE 0T, AFED N H BHEERRRRRLN. 8% DG
s BBk me A E e HEA SR SEE . B AR DR AR
MERBFAR, CANMEEEHLFREKE.ESHSERAREN 0K L, 7 AH DCHR
FRABTE.F 8 A4 BERE S0 AR (BN LR ISR BLE FRIEAT. B YEE2
FRENEN 0%UT . XRKAERRRAEEN S TREGRE. MRERR. 55 1 Ay Rk g e
FEFHEHAT, DCHEE T NATREEEREN 2 AR MEEESFRETEI2 ARE
T 6CH 1 B 15 0CO R KB EAQ BRI 1 Imm.2 A HH 4. 6mrD 2 5. ERELSR . H KR
THSER. LK REEMAKKEL s AMBF &, REHFELMEKE TR 1L AR 2% A
W8 H BN RE— . EEEM 22 PRSP AT OUERNKELTFRAEKTF XEREHLE T
SAMMEERH. AWEFNKEHESLS 8 HRHER,

o[ — mmsAmn row o R 3 AR, 8 S L ER
E o e 49 B L U E A A T KRR
ExP] | Qe WM H Acarina KB MK R BRI A L
| 3 SERXMNIRTGMBEEFTRLOENR
;: 3.1 SR R I R E oF - SR Eh A Y K O S 60 B
g 3 MERRESSEHTEAEF B _HBEHNE
;é 2t R R A M RN, & TRAFILEN
| SRipis A T SRB S EREERAD AR
f A 1oy
0 6789 ONI212345 o 120t ~+— % /L H Isopoda
25007 g - AR
o Burmoniscus ocellatus
N —_— zg g:r't‘hworms & 100r —— $43€ H Pseudoscorpiones
BE'ZOOO-'. ....... 4 H Isoptera ] a0l —+ Wil B Coleopters
3 k-] -« ¥R H Collembola
3 £ 0
.‘;1500- -g
I ; 10}
g 1000 #®
E & 20t
w
{‘_500 . i s hurz 2345
H 4} Month
0 J AT,
6789101112123 45
A4 Month Pl 7 oo P L MR PR B o B L T S

MEHHREEN(SREHRREER, R L8

M6 REWAFIOLTHTE L HE A ER (F
/m? Y i B

Fig. 6 Fluctuation of individual number (ind/m?) of
meso-macrofauna in the tropical mountainous rain

forest,Jianfeng Mountain

BB LR EH KRR P /mD)

Fig. 7 Fluctuation of several groups of arthropod n
litter layer of tropical mountainous rain forest, Jianfeng
Mountain { Isoptera and Burmoniscus ocellatus  catched

number jothers ; ind/m?)



146 £ K %

23 %

SETE . 6~24.3C2H, BAAEMNBRREE
FEl3~2L3CZEGR D RERANETRER
MR AR TS, BARERY X EEE
M Uk 20 C LD E ORI R B0, B et B R
Y ET LAY Lk R AL R AR
Av. AR FAIEBY B T ME B BN XTE R .8
5 o (o] g AR FE 5 LB O B E 0 LA R AR R
om0, 694 (df=8.r. .=0.632) B EE W HA-H
&+ MR R PR B AL 10~ 3 B B A0 LR A
B 11~4 HI RS E BENER aHXER
(ro—0.82.df=4vr=0.8112:9~2 B {3 89 < i %
kP AT MR REE EERNAEEENGC=
0,830 = 4ur =0, 8110, A RE BB R, 23
Joorp ) LB B ETE A 6~ 10 A kiR
EHEAMREEFMEHEERG=0931.df=
Zar., 20 0L 878D,
32 T+REKBMLRIYBEFEHHE W
THEKESRABHEE. AHASGHELE
A RENBEMEREE, RGN TRETK
RERTREER 17.3~32.8.ERAK N 0.346. 1
THERXTFHEAFCGEEERN O 1458 EL.H

-~
=1

2
60 g
50 o
-3
40
30
20 %
L
10 &
0 e g ®
6789101112123 456738%
A # Month
—— ] Atmosphere temperature

--- - E B Surface temperature

—=— NS (B ) Soil protozoa(sp.)

—s— 1388t (M ) Soil nematodes(sp.)

—— kA 1Mk (R ) Meso-macrofaunalgr)

F 0 SR HE OO R RMENS LR AR R TR
LA
Fig. 8  Effect of atmosphere tempreiure and surface

temperature (( ) on the soil animal of tropical

niountainous ramn forest in Jianfeng Mountian

1001
90 _
B SR Litter layer

&0 O M Soil Iayer (0~15cm)

M-
60+
sor
40

30r

% Density( x100 ind./m?2)

201

101

0 1
6 7 8 91011121 2 3 45
H Month

B8 AR LMEK LRSS ENRBETRGA
fr LIME TR Y 33881 1/m

Fig. 8 The change of individual number (100 Xind. /
m’) of Acarma in tropical mountainous rain forest,
Jianfeng Mountain(the practicai number of soil layer is

33881 ind/m? in June)

§70~

& 501

Eao

3 30f

“20

Sof

N ool N, )
H 678 91011121 23 4 567

A {# Month
- tiakR - LRR
Soil water content $0il nematodes(10?/m?)

- LIREAN - NHY LM

Soil protozoa (10%/m?) Meso-macrofauna (10%/m?)

B 10 spl 0 L AT AR LIRS KRB OO D
mEEMER

Fig. 10 Effect of =oil water content(3¢) on the density
of sotl ammal in tropwal mountamous rain forest.

Jianfeng Mountain.

B.EMA KR LA RSN EERE s WA 10 d AL ESKEEESE . BR=X
THAMER RN BN ROKES, RS kRS MFEHEER R HNEHX
(= 896, df =10, ra=0.708) .MM ERLEESKEME A PULRAFYHEDR A WRR
MEHHER ARANEREAE.6~9 AR A ERMEMG=—0.851.df=2.r,.,=0.950). £ 10 A
FRES ANNEAFEHEH, —EHEBEEC=0.716.d/=6.r.=0707): & DG HE RSN
HOERLERERNANNEEL HRZE 6~ ARBERANBEN = —0.974.d =250 950, &

e



1 B EUE AR AR MR BESHNETEERAAREE 17

HEEHUIF 10 A IR AMBENRESFHNFERAE I ABERUSE.
3.3 AR TFEESN LRHWREFTTRYERE

TRENBLT R ERRSEAERRRD. BANAR SRERERSFZN EARNANE R
hiRk. T AERNE—A R EFERANES. K | B AT SE0ARKRERLETHF RN
TH.RE R FRGEEER—BCHEFAHRKE 7 A G0 2mm), HHE YFE 8 H (190, Tmm);
EEAGE BOEREE UGS AGKRSE S mm LT WAL YS WEMFE 10 AGRAE
SELE) 11 H G40 R B T 100mm FREK B X e i5E A B A 4 AR 1) R WA o A AR ORI R R A W i
R LR TR S R M EREERNE A BRE K, U LRE
SR TR AN S RE R RS R RAH R R & RET A 2R A
EMRTK. ER T RAMIE RN, BEYEN S AMBERR S A FHARQ395mml 35%. K
BERFEERENAG CRRZHAKEA DE LRDVERERN BB FIRITBOA B
BEMEABATR. RERHBENZENR XERMEAEROREES. XERRENREMHR
HENHTIRABFFE -2 RURMO%ED . AEKRELHE KFEEESF ETUEERI G REY
TR YMERRHTEHBROFREL.
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