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Analysis of Community Structure and Diversity of Macro-soil-fauna
in Apple Orchards in Spring

LIU Chang-hai, YUAN Cai-xia, XU Shi-cai, LIAN Fen-na, LEI Guo-qiang
(College of Life Science, Yanan University, Yan’an 716000, China)

Abstract:In April, 2010, a survey on the composition and community structure of the macro-soil-fauna
was conducted in two sample plots in the demonstration orchard and the conventional management orchard in
Luochuan County in spring. 40 soil samples totally were collected, and 152 macro-soil-fauna were taken by
hand-sorting, which belong to 11 orders, 6 classes and 4 phyla. The result of the survey showed that Lumbricida
and Coleoptera were dominant species in the two sample plots, and the numbers of other species differed
obviously in the two sample plots. There was certain surface collection in species and numbers of macro-soil
fauna in each orchard. The diversity index, dominance index and richness index of the demonstration orchard
were greater than those in the conventional-management orchard, but the evenness index was less than that of
the conventional-management orchard. The result of this study may provide information on how to maintain the
health of orchard.
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BEAEN, RBMF !N R R R T RETA, TSI R T R
PYHSMBEERTEAREEE. SHAARAOZRG T RES A THIRENEREFIE, B
R0y 3 B+ AR O BETR IS E AR T AT, BE X RE LB R AR MR MRE. FHit,
HEEZTVEMRBENEZTLRE, AXERMELE)IEERREFABR L EDYWHITENR
GHR. BEARE, STREGREAEEHNESEALZEF —ENESME, VEAFRLEDY
Xt IR BRI~ E R IR LR TR

R P

1.1 FEHhiE#R

DHFURE M R AE AL BRPE A L3R, FERTRIMANE IS, AeBEEE L HEAER, BHAAAKY
ERBREREX, F “FRZ S (%%, KIFHER 1000~1 100 m, HEERK 2200~2300h, 24
FekKE 6219 mm, FEWiR 92 C, BHEE 15.7 'C, TATMA TIys . #£5FE 50188 HN
MERFEEMBERTERNMEREARE, FRLMEAE L, TREH 0.4 hm’. 7R36HE KERK
T 1993 %, DRFECEANE; EMENERMRT 1992—1993 &, LULILEZ.

1.2 E£BH

LR FEFAFHEN KB L REYEITHE, REBRABROBY 15%EE 2 ERE, REE
SMZ-B, A4 H B8 F1 SZ-DM200 iAW B M (E XK RS L NBERAT) T, ZREK AR
TIEFYEATHES K %P, LE S RS g - RAREE, KPS EBR.

1.3 RHEEN AL S & ¢ ‘

2010 4 4 H 53 HIFEH ) 3 Son i A H AR 2 AN AT SRAE B AR R 1A BR 5 AMREDT
B4 0~5 cm, 5~10 cm, 10~15 cm, 15~20 cm 4 2, FEMTEHN 30 cmx30 cm, FMFEHEFE
20 LA, A FHEE KB REY 5 B 5 B R T RSO 55O, 75%IB RS o R A
1.4 BIEAE T

TR BRI LA IR BCR A UL T ARB#ATHE 4

Shannon-Wiener ZHHIEH: H'=-Zn; /Nin(n/N) (D
Pielou 35 E#5%(: E=H'/InS (2
Simpson RHAEIEE. C=x(P)’*RXP: P;=m/N (3
Menhinick F & FE#5%(: D =InS/InN (4)
A on B i MRBERANEE: N ABETIERBEN MR, S BB

2 BRSHH

2.1 TEBYBEE AR BEA R

REBRM KB LRI WA L EMHHUT LB W 152 5, #EB4TI 6411 H, LhR@E4)
HAR, BEBERRSH (R D. AKBTEAWMEEM T XTUE L, SEIHWIILEH, Hi
RE (B) B 72.73%, WA RERE AR HIE M BEHES.
22 TRMHYBENBERAR

XHSERRVE A M HE S AR+ EEh YA AR T IR EA (R 2): FEHHMNEHER 2
RFF IR, T 2 PR BB E ENRHER: 7098 )3 R R K
B+ 105 5, HBT 11 MEE, P MBERLHES B (32.38%), HRH25.71%) M3 H
4 H1(20.95%)3t 5 BAEBA 79.04%, HINHEKBE. BSEEY S, BEH, WPHRE, iR,
WAk B 5 3 5 B ANMEBH 7.62%, 4.76%, 1.90%. 1.90%, 1.90%, X% K#E, Ll F 8 NKBEMRT
BNER SR ET KR SRR B0k, 4 3 R RAMERE 1%L T, WH R,
TTT7E 78 113 SR 5 A A b B 3k KA LB 47 2, BT 7 MEE, P MRS TEE 8
(29.79%), B4 H L2 (27.66%), WER F (17.02%), %58 H 4081 (14.89%) 3L H AR 89.36%, A1k
KR, BEE, iR E, SHESHH AR 2.13%, 2.13%, 6.38%, M WER. UL 7
ANRBEMIER T )R E AR EE AR LIS YR TE 4 3.
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Tab.1 Composition of macro-soil-fauna communities in apple orchards of Luochuan County in spring

31#)17] Phyla # Class B Order (| Family)
B AAEF 1] Mollusca E 2 A R B Styommatophora
4N Gastropoda EEHN IE% B Lumbricida
£ HEY 1] Nemata 2 "H3#Y H Enoplida
Fi BB M ] Arthropoda R % H Araneae
BEN HiR i H Geophilomorpha
B N i B Hymenoptera

X 2 B Diplura
%40 B Isoptera
WA H % & Diptera(L)
%38 E 4h H Lepidoptera(L)
%43 H 41 & Coleoptera(L)
& 8 B} Scarabaeidae
Hi25 1 # Tenebrionidae
H B} Chrysomelidae
WHEL Carabidae
# B B A Coleoptera(A)
Faddikl Staphylinidae
S HEL Carabidae
£ BB} Scarabaeidae
#L:0 F | Tenebrionidae
B Rl Chrysomelidae

£2 BNERFEAEARDEFAH TR WARMBRL
Tab. 2 Composition and quantity of macro-soil -fauna in demonstration garden and in conventional management
garden of Luochuan County in spring

% B FEHLNMA¥E No. of plot BT & & 4 th/%Percentage % ¥ Abundance
Groups A~ DG EMIE CMG A DG EHME CMG FWHE DG HME CMG
1E%| H Lumbricida 34 14 32.38 29.79 e+ +4+
nH3| H Enoplida 27 0 25.71 0 -t
WAE SR
22 7 20.95 14. +++ +++
Coleoptera(L) 89
W E =
.62 0 ++
Lepidoptera(L) 8 0 7.6
R H 5 1 4,76 2.13 ++ ++
Hymenoptera
Be H R
13 1.90 27.66 ++ ++4+
Coleoptera(A) 2
iR H
1 1.90 2.1 ++ ++
Geophilomorpha 2 3
Wik B Araneae 2 0 1.90- 0 ++
X H Diplura 1 0 0.95 0 +
X EH R
95 +
Diptera(L) ! 0 0 0
W H 1 8 0.95 17.02 + 4+
Styommatophora
M H Isoptera 0 3 0 6.38 4+

+++ AR B Dominant community (i 5% & 53 tb The percentage of individual number>10%), ++: % WA #¥
Ordinary community (&7 & ™5 %% 5 43 th The percentage of individual number 1%~10%), +: % & 25 Rare community(dy
HAMEEN E 4 E The percentage of individual number <1%);7 ¥t [i(Demonstration garden, DG ), ¥ #¥t[d(Conventional
management garden, CMG).
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23 T EYBHENEESA
23.1 LEIPARKEHEESA ST (R XYW, B)IFEREEFRELRIYBERN
BEAHEEHERREM: 0~5cm>5~10 cm>10~15 cm>15~20 cm, HiE U 5 #h 0L KA+ %59
MEERBL. REAMIEIVEELSBENE—F¥AF, NEUERETEIPEELIN KL
HH155.24%, HERERE L RIWEE S BN ENS57.45%, EREEHRBEEERENE, MER
el T e R Sy AL %R

®3 BIEREBESRUTEIYRENEES N

Tab. 3 The vertical distribution of quantity of macro-soil-fauna in apple orchards of Luochuan County in spring

THREWem  ruH A o7 P2 o B 73 2 2R % P BB T 2 %
Soil layer DG CMG Percent Percent
0~5 58 27 0.552 4 0.5532
5~10 23 8 0.2190 0.170 2
10~15 13 10 0.123 8 0.2128
15~20 11 3 0.104 8 0.063 8
BH Total 105 47 1 1

232 LB HMABKENELSA NERAARHE T EDVABAENEEIABR(ROERS N,
HEE0~5cmM5~10 cmBEH %, 10~15 cmMZ15~20 cmEMHXM B>, Bt HEx Ll UUE B ¥ERR
RPN RBLEEREGENEE.

T4 BNEREHFES KR FWHYRBLHE DA

Tab.4 The distribution of groups of macro-soil -fauna in apple orchards of Luochuan County in spring

T B IR Soil layer/cm R¥EE DG HFHE CMG
0~5 8 5
5~10 5 5
10~15 3 5
15~20 4 1

2.4 LRHVIBEK B ST

RIE 1.4 FrEIHIEE TR EHEEGH R AKX R0 E W 2 MARRER A LR P RER LA
M. %, MHEMEERHERERS). BIHE)IERFEENEREDEFAYN L RHYBEN L
FEMEFE R, WUE HREEN SRR R T FIE RN 2R E), XU REE R
UHEFE, SHBRER, KEESARYS, B TERFEENESH, #HE, MR EHNME
HEWERZ, 2R ENRBEPRELROBR, U REERSSEREETFRE, BU LR
WATURHERTREEFRALRIMRBFN LT, RAENEEERVERTERE, WS
RUMEFHRE, XRAXRFEENBESHNRERER, ~A52HK.

5 WIXREFRFART MBI

Tab 5 Diversity analysis of macro-soil-fauna in apple orchards of Luochuan County in spring

EHPlot ZRERE (HD  RBERE (O B HIRE (B FERHE (D)
Index of diversity Index of dominance Index of evenness Index of richness
G EDG 0.676 4 0.2243 0.282 1 0.5152
H M ECMG 0.669 8 0.221 4 0.344 2 0.505 4

3 &it5itig

(L@ AT /8 1 TE 851 B AR 2 2 AR08 2508, 0 2 SRAPHB O L R K BECE RO E I
HER.

QREL RV BHEMRBELBAZES M LE—EHRRERE, BERREEMER
HHEREEMEE.

CVERTEEEFAY T RYYRBN LML, RBENEEZELRESTENE, MHHEN
JRTFEME, XRAERFEEHBELEHNEEERTERE.

) FERRCEEF KRB LR RBEEONAM RO T ) R % G 8 R 52 53 4. pH
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B, 4. . FHURSESERNZ®. LEAVEMN, P. KEEETRENNEREGE, £
BWHSREHN LRI YIOR B K, —REBER T, TEFS TR, TENY LB E gL,
WIPERREEURFEGEINE, MANUET R R EEE, et pHE, ReEBEIR
MEAE. B WS ED, FLUREE LR EREEE.

MERS YL X RN EESAROUKRE, B)EREEF KR R YA pEmbE %2
IRT SRS, X EWMARY AESRGF K LB PREE SRR TENNERREEE
SR T INY B EMRBLEE HEE METEREREERAEEE, HRAREEREANRELE
BRA, FETRESWESARE, AR DRSS RS S AR ERE T AF X,

HTE)ERSEEMNEREREERORANE, SR CHEEFAY LR YRERIE LA E
—EMZERME, EAXNKRE, B)IERMEFAE RSN HEMFTEASEEEERESEE, X
S5k FEMGEFNBHO RNV S U ULE, EERETEHARZLY, AHANRAFTHE
X )13 R 8 T B Y BT R, LR RPN . FAh, 3 o A i
EERTAFET HREUREFTAEAARENNE, RETHENTHRUEREZEN TR T AN
wEERE, MWFE—PERABI.
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