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Characteristics of soil fauna in the Dongjiao coco forest ecosystem in Hainan
TANG Ben-An', TAGN Min?, CHEN Chun-Fu',QIU Peng-Hua', LIU Qiang’ , WANG Min-Ying', LI Cui-E' (1. Hainan

Normal University Resources Environment Graduate school , Haikou 571158, China ; 2. Hainan Normal University Ecology Graduate school , Haikou 571158, China s
3. Central South University , Changsha 410078, China) . Acta Ecologica Sinica ,2006,26(1) :26 ~ 32,

Abstract: From July 2002 to July 2004, we investigated the soil fauna in the Dongjiao coco forest of Hainan Island. The objective
of the project is to examine the soil usage and potential problems in the coco nut production, and provide scientific foundations for
planning of coco nut production in Hainan from a ecological perspective.

The Dongjiao coco forest is located at the Dongjian Peninsula, eastern Wenchang. The peninsula has a flat topology with
elevation below 10 meters. The area has a typical monsoon climate of tropical ocean in north edge, with major climatic parameters
as the following: mean annual average temperature through 24.4°C ; mean annual precipitation 1529.8mm; mean annual sunshine
2026 hours; Active accumulated temperature 8928°C/a, total annual solar radiation 482 kJ/(cm’ - a); mean annual average
relative humidity 85% ~ 88% . The Soil is typical seashore sandy soil with high level of moisture (0 ~ 20cm relative soil moisture
>21.9), and a pH of 6 ~ 7. The environmental conditions are considered as well suitable for coco tree and Syzygium jambos
community. Since the coco trees were first introduced to the area approximately 2000 years ago, the total grow area has increased
to 2% 10°hm’ , and the area has became the primary coco nut production area in China.

The sample sites were determined by the characteristic of the coco forest community. For large size soil animal species,
samples were collected from each 50 x 50cm’ sample sites; difference layers of soil were sorted and collected by hands. For

medium and small size soil animal species, the Tullgren methods and the Baermann method were used. A total of 5378 specimens
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were obtained. To closely represent the community structure, a total of 4033 specimens, which collected in the dry season
(Januray) and wet season (July), were identified and studies. Among them, there were 1253 Nematode and other moisture
dependant species, and 2780 drought tolerant species. These species represented 4 phyla, 12 classes and 27 genera.

(1) All major animal groups presented in a tropical rain forest are present in the Dongjiao Coco woods soil community. The
dominant groups included Acarina, Nematoda, Collembola, together they account for 88.10% of total amount. Other groups,
Hymenoptera ( Antes), Isoptera (Termites), Enchytracidae, and Symphyla, account for 8.67% of total amount. There were 20
rare groups, which only account for 3.23% of total catch, but they represent a large number of species diversity. Therefore, these
rare species may play an important role in the material and energy conversion process and is an important part of the community .

(2) The Dongjiao Coco woods demonstrated typical characteristics of tropical seil animal community . The number of species
and the diversity index (H) increase from the high latitude areas toward the equator; The dominance index (() decrease from the
high latitude areas toward the equator; the ratio of Acarina /Collembola , the percentage value of Hymenoptera ( Antes) along
latitudinal declination increment; a typical member-termite of tropical community, varies from absentence to a dramatic
increasement with the declination of latitude.

(3) Comparing to primary tropical rain forest, the Dongjian coco forest community is relatively low in species diversity, and
has a high dominance index and low diversity index. This may partially due to some characters of the forest: singular tree species,
monsoon climate, seashore location, high pH and salinity of the soil, high soil moisture and other environmental factors. Seasonal
change of community structure occurs but is not obvious.

(4) The Dongjiao coco forest communitys display heterogeneity among various microhabitats. Soil around human residence
has a higher organic material content, and has higher counts of number of specimens and number of species, comparing to other
three sampling sites.

(5) The coco nuts production at the location around human residence is higher than other microhabitat. The high production
is positively correlated with the richness of animal community in the soil .

Key words: soil animal; ecosystem characteristic; ecosystem system of soil; Dongjiao Doco wood of Hainan
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AR LAY K FAIZ M 0em x 50em +FEEFEH . 2 ZRFRFENRE, PARLIEDIYHRERE
Tullgren 3% (F#3F ;) 1 Baermann 35 (R IR 3} %) 4B,
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Table 1 The composition of soil animals in the dongjiao coco woods of Hainan Wenchang

1 I I v
. BRERANY IR FEBEFREVIE IHRBAEX AR
bR T 2 . . . } &R
£ Group Inshore sandy soil area Courtyard su.}rmundmga Not mshore,. courtyard Red bnc.k color soil &3 W E9::d
area soil area sandy soil area area in north > (%) F
ME¥  HEH MNMEE SRR DMERE SER MEE SR
Number (%) Number (%) Number (%) Number (%)
1 W% H Acaring 147 36,21 484 36.36 452 38.87 448 39.54 1531  37.96 + + +
2 WA Nematoda 115 28.33 415 31.18 365 31.38 358 31.60 1253  31.07 4+ + +
3 ®RHE Collembola 97 23.89 258 19.38 212 18.23 202 17.83 769 1907  + + +
4 [ H (9S8 ) Hymenoptera 18 4.43 46 3,46 38 3.27 38 3.35 140 3.47 +
5 %83 H(BW) lsoptera 11 2.71 30 2.25 29 2,49 27 2.38 97 2.41 + ¥
6 RUS|2 Enchytraeidae 9 2.22 22 1.65 16 1.38 12 1.06 59 1.46 + o+
7 H&E Symphyla 3 0.74 23 1.73 15 1.29 13 1.15 54 1.33 + o+
8 B H Coleoptera 2 0.15 2 0.17 2 0.18 6 0.15 +
9 WHH Diptera 2 0.49 3 0.23 4 0.34 5 0.4 14- 0.35 +
10 3%k Araneae 1 0.25 6 0.45 4 0.34 3 0.26 14 0.35 +
11 E#Z Opiliones 2 0.15 1 0.09 1 0.09 4 0.10 +
12 £h%8 B Pseudoscorpiones 1 0.08 1 0.03 +
13 % 2% Lsopopda 6 0.45 4 0.34 3 0.26 13 0.32 +
14 f& R ¥ Diplopoda 3 0.23 1 0.09 1 0,09 5 0.12 +
15 W2 H Diplura 6 0.45 4 0.34 4 0.35 14 0.35 +
16 JRR B Protura 2 0.49 10 0,75 8 0.69 6 0,53 26 0.64 +
17 %3 B Hemiptera 2 0.15 1 0.09 1 0.09 4 0.10 +
18 HMHE Orthoptera 1 0.08 1 0.09 2 0.05 +
19 EME Dermaptera 1 0.08 1 0.09 1 0.09 3 0.07 +
20 ZME Thysanoptera 2 0.17 2 0.05 +
21 ¥ E Lepidoptera 1 0.25 2 0.15 1 0.09 2 0.18 6 0.15 +
22 W B Blatiopiera 1 0.09 1 0.09 2 0.05 +
23 HUR WA E Geophilomorpha 1 0.08 1 0.03 +
24 $4%3K Pauropoda 2 0.15 1 0.09 1 0.09 4 0.10 +
25 BB Eutardigrada 1 0.08 2 0.18 3 0.07 +
26 HE%|2 Opistopora 4 0.30 1 0.09 5 0.12 +
27 ¥E2K Hirudinea 1 0.09 1 0.03 +
KBEYN 11 24 22 23 27
EE3 ) 406 1331 1163 1133 4033
& D(10%ind./m®) 5.31 18.01 15.78 15.41 13.72
EZ: 3081 0 1.515 1.642 1.582 1.567 1.606
¥ EHY C 0.266 0.255 0.264 0.267 0.263

Rt YA RSOR, U EFERR T A S L AR R 144 R A SR RN L S W i R Ol L LU A R TR P AR R
R EEE NI A0 - AW (H ) B RS ® The individual number of soil animals was mainly obtained from separation of 144 samples by
the available sampling on July and on January, and it was complemented by the individual number and taxa (order) of soil animals, which were lack in the available
sampling, from the complementary sampling; 3 Z 8 B D (10%ind. /m’® ) ¥ 20cm JH & + /2 B9 B IE The densities of soil animal (D 10%ind. /m?) were
calculated by 0 ~ 20cm depth of soil layer

P4 AR R B B S A IE I, R 2 AR - O L MY ABRE FHERB(HHT

5B IX R E PR A QM B EHRR(OMBSERRaFELBBEROBHO SHEAN
Ho UG LR R R TE A SRR R R ORARWRIENERE (RS ES
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A AR RS RR AR B LS R VR R T A MR A R B AR HRENSBE (BB R HHEN
2.41% ,8 EF R LB w WKRE, B R AR L S R b R BN B R B A+ ;‘_
B R AL i

®2 EBBHESRFGEMEN TN WEES RIHHEBTIHE
Table 2 Iatitude district characteristic comparison of soil animal composition in dongjino Coco woods and different latitudinal region

B Temperate zone T #8HF Subtropics " B Tropical zone {

HE hem 13=[it 4Rl i ML RS ey i ;
Changbaishan Funiu ountain Hengshan Dinghushan DongjiaoCocowoods Jianfengling Singapore ;

(42°28'N) (33°45'N) (27°11'N) (23°08'N) (19°31'N) (18°52'N) (1°15'N)

%(H) MR No. 17 21 25 2 vy 27 - ;
EREMY B — 1.258 0.93 1.50 1.606 1.82 —
R B C — 0.395 0.306 — 0.263 — —
Acarina/ Collembolo — 1.35 1.66 1.44 1.99 2.83 3.70
Hymenoptera (%) 1.20 1.22 1.2 2.23 3.47 5.19 3.2
Isoptera (%) * % 0.002 0.43 2.41 4.81 — ;

2.3 YR HETI) RIFIL

LR RI, BAARASEEAR T A Y REVE LA O U B R B - R R O RRE (B S A
P A LT ARR UL, FE—ENESDRIE, XMHERFRAERBBAR MR TR LS
SyR b X T IR LT ARSI U + S RS RS S R KR R 27 3, F ARG
(9 32 2 W1RP ZREMEIRB(H ) 1.61, LRI ZREPESR (1) 1. 82 D9 i P36 BE 46 3 ( ©) th R b SR g U
BRI . 8B [ER AW AR SR, B F RIS AL M, Z M PR R, 398 pH (H R 3 B 39 5 T oR ety
s, T EW R — R KR REY BTN, TRV HERTF AR 5 R R Lt T 3
VIR U6 LR B A TS O A .
2.4 TEEY 5/ B I KSE Sy TR AFAE

ERIBHRE, BR TR HAAMRAN SRS H LR, BB THEAR KR ERR SR, AR
R LAWK FESOHROREER —ERNER .

P A AR AP RR AR R (T v AR (B 98 R AU AR AR LA M O B ¥ U MR AR R LSRR AR 4 RN AE
B E R AR T AWK PSS HEB MR BRAR ENERBEFHRGRI).

£3 FEBHRTMIWAELSE
Table 3  Soil animal level distributes of Dongjiao Coco woods

@ Soil quality; @Soil animal distribute characteristic; 3 Average organic matter (% ); @Mechanical constitute of international standard; @ Group number;
®Indiv num ber; @Density (10*ind, /m*)

MEIFLLESY 4 NMNEEFEM pH (HRBE 6 ~ 7, B B ¥ bk 32 A Mgk S s 9 7E R A L
YIRF D HB AR, LA UL & B 5A 0.99 LA L, [t R e 9 J8 2 v 1 MR bk 6] b 2 B i 3R 26 R AE I IO
A R R I BB 24 N (H)Z IR R 1331 H,%E (D)ik 18.01 x 10%ind . /m’ , BRI R
(H')7E 1.642 LA b ; T 3 Y IEVE B0 SE AR AE TR AR X9 W T 3R T W Be 76 U0 B AR b | 5% 21 SRR AR b 55 3T ¥ U

plink: 20 oY RERnY LK FEIEWEREY LK B[4 1J:31%: SN

HEHi Habitat Inshore sandy Courtyard surroundings ~ Not inshore, courtyard Red brick color

soil area area soil area sandy soil area soil area in north

pH 6.7~7.3 6.5~6.8 6.3~6.7 6.0~6.2

R ¥o6 FHAHBL(%)® 0.58 1.18 0.9 0.72
(= B B 8 AR, (rooen/ )@ 2~0.2/82.87 0.2 ~0.02/9.10 0.02 ~ 0,002/4,75 <0.002/3.29

- @ 11 24 22 ]
s 2 :
o M 406 1331 1163 1133 :
EH D(10%ind./m?)® 5.31 18.01 15.78 15.41
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14 EEE . BEARPBRESRELRHYHERLT 31

T EEARHL . AT AR AR B R YLR S B 0.6 LT, ARE A YRR R ZRE /D, [F At B H /55
WHEBE, UL ENYBESHESRALRRE R HIYEBENE 11 £, HERE L5 406 |,
FE (D)RE 5.31 x 10*ind./m® , BHEHIER(H )M 1.515 UF . TIETIE B 75 U £ BBk X K 7% 41 e A
HRERNERENFRERAD LBRR 5080 LBARZE (LEFASEE 0.6 ~0.99), Frbl L33
YWRAES R RS AR I T ENEY,
2.5 TEHYFHTEHE

MFAERATUE 4 BARNEEBRP O L BAYEEAEY LT, FRERBE S MK
BErRAZEHRKEAHEHBETESR, HEEURBESEMEMN 4MAR/DMEEBARPH LR RBRIL, HE
1/1.21 ~ 1/1.382 [8] , B S I BRSO X PR R WEZ ™ 1/1.35 B4 E — 3, 30T R AR A
THRAYNEHERETFERKAR.

24 FHEBHLIMINETEL
Table 4 Soil animal season variety of dongjiao coco wood

: B o Rl b+ X FEBEREL LR | A2 1R (NS
E#gY+X . - . .
. Courtyard surroundings Not inshore, courtyard Red brick color soil
Inshore sandy soil area X . i
M H liem area soil area sandy soil area area in north
HE Lk 2% i B mE L WE
Dry season  Rainy season  Dry season  Rainy season  Dry season  Rainy season  Dry season Rainy season
H Y Group number 7 10 19 23 17 21 16 2
A& ¥ Indiv num ber 169 237 595 736 493 670 456 677

HTFABHEHAR T/ AES I, ZHESENER, TR SR ER LR EYERF K, BT L
MR SEBR R RSN RPN ERELEEHENER, RAEATBALEDY M EREWE WE
HZE 1/1.24 ~ 1/1.49 Z (8], T #4447 1L s WK QUS04 i) B MR B R Y R IK 1/4.57,

2.6 LEFYEE SR REREIEMERE

MR EER =R EFERENM? Z2BFELFAREBERN —THRRE, THASHEMAR W, E
o [ A b (I T SRR 2 30 HE O AR 40 ), UM Mgk DAL, BRI AR BE S AR R (B AR RRLE SR . R R A 7E
WER AR, HAE P R RN A S EEENER, EREAERERAAIL KB ES. EEAEMA
A6 3t X B A AR F RS E HHERA R A

MR T T E SN R T LS R 0D 7 LA EEG
S5+\aBE BHE BhE.co, RE, L EHE A B PSR (6@ SER. L E 1 O
NESBESSHE ETF LR BRIA T HM MK E i;g
HESEK, EXFREBARBR=REMT, /MR 100
REAMTHERESRERMHREEN, FHA "

60

WEMTA A BE AR EFEENRE IR E  ©
T B AR ARBRERRENET S
MR, + RARS B, WL WY EE, -
ESRGERE, NTORIH A= RETFHIK 102 g gpms e ms mass B R2s S REX
AN (B 8) (50 ABA 80 20 200 P80, B AN K50 mem

S,Zj(g{ﬁ]ﬁ Iﬁ]#imﬂﬁ) , f(g% ?ﬁ“‘z(ﬁ?ﬁv@ig 50 Fig.1 Coco wood hang the fruit rate and soil ecosystem system relativity in
MI(B-0) FAIEBE B LK 80 A/ (Rew) LB O e B
LR /N 60 A~/ (B -a) )/ IR 1O B AR 7= 2 3 (B 1) verege YU sub 49 75 Rveroge organic matler DRI R

EE R R R AR E R, LA
HURTE A b & RIS ARBUE K T 100 f5307R , HHERNM Bt DU\ A A7 B 4/ 10 53R 7, 23

anima Individual number; @ Soil anima Group number
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KBFUALRBEET, HE1XFE, [ XK(GEEABIY LK BR=RENBFRE 3 MMEBRRR, ¥
B FE A RSB S R G, S Sh 0 B0 S B A P SR 2 o B I R LE A ,,
3 *
(1) RESEFA L YR 411 12927 MR(H) b RB AR HR R W E BB, 5 88.10%;
BORAKBRME H () S E (), R KR EA2, 4 8.67% : HAKWRA L, VE3. 3%,
(2) FRESEB AR L S YR Tk I LA — AR ok B W BETE (X R AR A S, 7 B — R A T I 2 KL AL
HPEAE BRI M pHE SR ERESESEENEW, B AR RES, REERK(C) RN, 28
HRS A (R )RR OB HE 5 B AR A | |
(3) KA EE BB E L EHYEE, L RESERERT BROE-REYETFHERRN
NS AR, PRIATEARSIARAE S RGP, LB W E ST SR R I B I IR %
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