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Abstract: [Objective] The aim of this study was to research the relationship between the soil insect community and the 10
types of fertilization treatments (Abandonment., CK, N, NP, NK, PK, NPK, MNPK(fertilizer N : organic N=3 : 7), 1.5 MNPKand
SNPK). The research was conducted at the Station’s Experiment Research Network for Soil Fertility and Fertilizers in Xinjiang gray
desert soil. [Method] Soil insect was collected in 0-20 cm of soil by Modified Tullgren and the ground dwelling soil insect by pitfall
traps. [Result] 4 915 soil insects (128 unknown) individuals belonging to 9 orders and 33 families were collected by two methods.
The result showed that the number of individual and group, the macro fauna both reached their peaks in abandonment, while meso
and microfauna in N and PK respectively. Of the 10 treatments, most dominant of soil insect composition was in MNPK, most
evenness of was N. The result by Kruskal- Wallis test indicated that the distribution of the crop soil insect was significantly impacted

by different fertilizer treatments (X5 o) = 23.38, P<<0.005), soil insect group of the abandonment was significantly different from
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that of others fertilizer treatments. The soil insect community were divided into five group by Non-matric Multi-Dimensional Scaling
(NM-MDS) analysis: (1) NPK, MNPK, 1.5SMNPK and CK, (2) NP and PK, (3) NK and N, (4) SNPK and (5) abandonment.,

indicated that distribution of soil insect was related to the fertilizer characteristic. In the principal component analysis, two factors

explained 98.51% of the total variation among 10 treatments, the factor one explained N and SNPK was positively affected, while

was second factor explained the 1.SMNPK positively affected the soil insect communit y. It showed the diversified fertilizer did not

evenly affect on the soil insect community. [ Conclusion]In Xinjiang gray desert soil area, the soil insect community was effected by

the fertilization types and their characteristics. That effect was not the equilibrium.

Key word: Soil insect; Fertilizer; Non-matric Multi-Dimentional Scaling (NM-MDS); Principal component analysis

0 3l3

QIR =90 Rtk S <)/ IWDigin i ints IDs W 1) d
A BEEAEN, 2w AR R — A KB
T BRI LR oy e R o i R A
M2 B, HIRK AT, TR ey
WA S P O BIESE . U AFFTEERE ]
NERHESE s R AEY) > S RN, S0 T RML RS RS
(¥ L SE S PR RE LGRS, A0 L S RV SR RS AE
AR EZS RGN RAEH], WO E TRI TR W
(FI0 LL R AE SR AT R AR I3 KTl
e BOCHHESN YIRS, FEeRhE, g Rk
WIS HCE NG . BAE A ERN A 2 R R AR
AR OV, RV, LAY
FEPE S AR AE S R G R MM SC R g g i AT
A ORBFFUDIN R Y KU 2 R ) R 5 i
Mol PE L, R YA T R AR — 2K
5, SR 80% 3 AT AE BT .t B L A AL
JRiRZ . WA AL, AR b
EAibEeE JUIBSE RN €V 2P SINPS il IS
B AR T 5 Bt 3T D0 AN [ J A X
AR H 38 B AUV T A AL B, A T s R R
VR W TEZ AL, IR A FRAC S = S 2R
PR R .

1 MRMBLRSMRAZE

1.1 DR

WFFTHAT T BT 88 % B AR TS AL 22 km B Al
BB 7 Bl N, IR 680~920 m, 4b T
5 R TRE AR, R 5~7°C, BAOR
ZEPBIAE 15°CLLE, &F0E0%. FFRKE 150~200
mm, &K 1600~2 200 mm. +3ERETA pPAEE
U L, R AR 2R R BV KR

ZFHEHBE 10 AMRKALEE, /NX IR 468 m?, i

FeDXALHE, PRI AR BRI EE (&N
FARERGR 50 (1) #8258 OGNS AFHE. AR,

Aband.) . (2) XM CRE. AJEAE, CKD) (3D
HEAE (ND « (4 MERBEE (NP) . (5) JEZ
JE (NK) « (6) Jf8AE (PKD (7) s

e (NPKD « (8) Jili WL IE+EHUIE AL (7
HUEFLAE R EEEI G 7 0 3) (MNPK) « (9) &
JEFH S48 0 S0% et A HLIE (1.5 MNPKD (10 4k
JEBCHERSFT (SNPKD o HHLIE AR, FRAEFT4
TR H
1.2 RHETEHNMRESZE

2004 4£ 9 H, HL0~20 cm HkJZ L3t 135 B
HEAT A o FERES /NI A 4% I3 /N, FIHT 100
ml 3£ J15r 0~5. 5~10. 10~20 cm 73 ZH0EE, FIH]
R TR (modified tullgren) 3 (1) 13 R
RN 4] A5 6 10 ANBEBE, ) B BRI
EIEEH R ) &R PR

ZorRBRE, BT R AL e B ik
TR IMECHE S ) o ik R v AR AT R4, OF:
e At e - L A (s IR e A1
1.3 RO

RIS MK SRR 10% L 1
NARAIERE: AT 1%~ 10%2 18] & WIHRE AT
0.1%~ 1% A FAT IHE; 0.1% LU R I8 Wi A7 2K 8. A
SCEHAR AR T WRBEGU I B . Mg St
R HRAT RS A b e 2T

Hix Z A PEFREOCK M Shannon-Weiner $5 45
Pielou #J %] ¥4 #§ 0 A1 Simpson index #& %, B
H'=—§1Pilnpi ~ Is=HA %DC=2(T\‘—ij2 , R, op M
BT B ANMABU L, S S IEBERL, N O EEE
BMREG m NEE AR AMAS SR AEZ ST
53 M1 7715 Kruskal- Wallis #6565 73 A [7] i JIE X 1138
B2z, FFE i HO A AR X 13 B gy



1434 H A& B E 40 %

AT Z EILK .

h BEARESE LA B S0 T U S5 A TR S
B, K SRS Es EAT DU Ik 7 AR AR i J o) 398 B i
VAR AR S B2 4EPRE 7 (non-matric multi-dimentional
scaling, NM-MDS) 7341, XJAS[A)jii JAd 22 358 B ot
BEVEIATHERE . B (EE) EaHritIe s &
HH 1338 B Uit s o i SR ik SPSS11.0 #f ik
,1']1[10]0

2 HREN

2.1 BESgMEZHME

76 10 Pt IE N X, LR RS 90 AN, FARE
100 4, FAE R A 4915 FU CREIFRA 128 J1)
g9 H 33k, WK 1. milH B i T SRR
HE—2D e . Horp R R R E R 26 26, PR RRE
HWE (20.00%) « BB (21.54%) 5 H WAEREA
R (1.54%) « iR (i) (1.54%) BB H
B (1.54%) « FHE (231%) « WiHH (3.08%) .
R () (3.08%) MR (3.85%) . Fa#
Bl (3.85%)  BUFFEL (4.62%) + MISLHRF (6.92%) .
fj R (7.69%) « MHERE (Bhd)  (9.23%) . .
AN IR R 7 2, DA N PR RH(10.74% )
KABE (23.02%) « EBEE (59.37%) 5 & L2k
HAERABEL (2.51%) « BBkEL (3.67%) , H4H
a5 (0.69%) .

B A LA B YE TR D) Re R R AR R 8
B BRI EYE. REEYE. TETE. BEE. metk.
it tE B EtE, AFMEAE N X E IR DR
HALSA R . FEARIT T, EEAA 33 b L
Bilf K (27.03%) , ORI ETE (24.32%) , HIEH
PRI /NX,  Ze B iE IR TR T v (0 Lo A 40 v T4
PR FRINREFI T S LA, B R P R AR IR
Jj Aband. (26.09%) >SNPK (22.22%) =N (22.22%)
>(CK (18.18%) =PK (18.18%) >1.5MNPK (16.67%)
>NPK (14.29%) >NP (12.50%) >MNPK (11.11%)
>NK (10.00%) , TiaeEPENK K PK (72.73%)
>NP (75.00%) =NK (70.00%) =NK (70.00%) >
SNPK (66.67%) =N (66.67%) >NPK (57.14%) >
MNPK (55.56%) >1.5MNPK (50.00%) >CK (45.45%)
>Aband. (26.09%) .

Kruskal-Wallis K587 73 #7 {7, AN 7]t JE AL B
AR HH 8 B IR A AT s ) 25 5 W2 (Ko 05 90 =23.38,
P<<0.005) , FRIIAH T IEZNYSHE o> A 15t NE Ak 2R

xR, ZEMNFEY], Aband./NX 3R RS
Hoe 9 Mk B 22 ik W2 (P<<0.01)

75 10 P HE AT T AR IR AL b /N AR -+ 38
PR DEFNRB R A A B (R D .
REIAR 3B Z P A A BB 2 Aband. > SNPK
> CK >NPK > 1.5SMNPK > NP > NK > MNPK >N >
PK: KBEHK XA Aband. > 1.5MNPK > MNPK >
SNPK >CK>NPK >NK>PK>NP>N; Hi/Nf H
T ISR BB SR E S 8 N>SNPK >PK >
NP> Aband.>1.5MNPK >NPK >MNPK >CK >NK,
PK > NK > N > Aband. > CK > NP > 1.5MNPK >
MNPK >SNPK >NPK

HH T /N g B ORI A A D, DR 1 45 )
YIRS TG A RN R R 2 FEPEFR 2 (3R
2 N 2 TRl WL, LI AN Y) 2 FEPEFR B X MNPK
> NPK > Aband. > CK > NK > PK > NP > SNPK >
LSMNPK>N, “EHRANHAEIREBOEA FAIR, B N
> 1.5MNPK >NPK > PK >MNPK >NP > SNPK >NK
>CK>Aband., ¥J5]PE4REK L CK>Aband.>NK
> NP >NPK >SNPK >PK >MNPK > 1.5MNPK >N,
VW] MNPK b2+ 35 20 it 7, N AGEE 3 5)
Yoy A8 S
2.2 TERHMESLSHRF

EJE R Z bR VL T e RILE 1.
ATRLE Y, AR IR R AT LRI 5 4L, |
NPK. MNPK. HMNPK Al CK h—#{, NP fil PK
—41, NK AN 44, SNPK F1 Aband. (AB) %4
—#. YTy N FEAK Aband.. SNPK P KA
R XS+ 3 B UV I R, 38 —4E Ty 1) 2 BRI
e AT 138 B O TR S A
2.3 MAESHIERREENAR

B 19 R IE N Fp LA WA, %
AR R MR MRS B
A T R A SUe R L A, I
BB RE PRI A ME 27 AT 5 10 it AE Ak 21
AN R AT 04T

TR EIR, BRI 9.464, fif
BT AR 94.67%; 55~ E - FEIEARN 0.384, fif
BT AR R 3.84%, PRI 2 AR i AT
JERE XS+ 3 B RV s g, Wi 20 AL 2 Hral Bl
Fi, T N AT SNPK silkiek, X i W2
— RSy T S D S HL it NRERT SNIPKC ik S 38
B IO B AE s T2 s 1.SMINPK DTk



7 3 MRIEREA B R AR BRI DX 4398 B R ME S 2R 1435

F1 TEHEARLLIERE IR R REFESH

Table 1 ~ Structure of cropland soil insect at different fertilization plots in the grey desert soil (individual)

£ FK Taxa {7 Size  Aband. CK N NP NK PK NPK MNPK [15MNPK SNPK  Perc. Deg. Gu.
#iFE H Collembola
kR Onychiuriclae Meso/micro 91 17 6 6 3 35 1 2 10 3.67 ** O
R B6F} Hypogastruridae Meso/micro 113 2 2 251 ** O
PEEAEL Neanuridae Meso/micro 5 4 325 1 30 3 429 1074 ** O
Bk} Isotomidae Meso/micro 210 58 984 278 71 434 73 58 54 545 59.37 *** O
K AMBPEE} Entomobryidae Meso/micro 15 69 117 145 58 123 140 91 244 70 23.02 ** O
[ A} Sminthuridae Meso/micro 3 4 18 1 1 0.58 0
KA KBER} Orchesellides Meso/micro 1 1 1 2 0.11 0
E3#H Orthoptera
MR EL Acrypteridae Macro 1 0.77 Ph
BRI%ERL Gryllidae Macro 4 2 6 2 1 5 1 2 5 21.54 *** Ph
#3 H Deramptera
1% R} Labiduridae Macro 2 1 1 1 385 ** O
5 HLH Psocoptera Macro 4 3.08 ** S/D
#4# H Thysanoptera
%l L5 %} Thripidae Macro 5 3 1 1 7.69 ** S
[@3# H Homoptera
W5} Aphididae Macro 1 1 1.54 ** Ph
I FE Coccidae %)) larva Macro 4 3.08 ** Ph
I A} Cicadellidae %) larva Macro 1 1 1.54 ** Ph
Wi} Cicadoidea %) larva Macro 1 0.77 Ph
43 H Coleoptera
JE R} Cicindelidae Macro 1 0.77 Pr
ZE L Silphidae Macro 1 0.77 Ca
[ d1 B} Staphylinidae Macro 3001 1 3.85 ** 3
Mk HRL Elateridae Macro 1 2 2 1 2 1 6.92 ** Pr
L H R} Byrrhidae Macro 1 2 231 ** S
% H %} Discolomidae Macro 1 0.77 S
FHFEL Coccinellidae Macro 6 4.62 ** Pr/Ph
FIARFHEF Alleculidae Macro 1 0.77 D
E#i HEl Diphyllidae Macro 1 0.77 S
U5 H R} Tenebrionidae Macro 1 1 1.54 ** Ca
it F &} Chrysomelidae Macro 1 0.77 Ph
H R % H B} Scaphidiidae Macro 1 0.77 F
X H Diptera
5Bl Rhagionidae %)) larva Macro 1 0.77 Co/S
ik} Tabanidae 4 larva Macro 1 0.77 Pr/S
%4 H Lepidoptera
FH#& A} Notodontidae %)) larva Macro 1 0.77 Ph
JE53# H Hymenoptera
% F} Tenthredinidae %) larva Macro 12 9.23 ** Ph
YA} Formicidae Macro 10 2 1 1 1 11 20.00 *** O
MAE Indi. Macro 47 13 5 9 6 4 11 6 9 20
Meso/micro 434 149 1114 456 138 644 214 152 311 1045
AL Group Macro 15 5 3 3 4 4 4 5 8 5
Meso/micro 5 5 6 5 6 7 3 4 4 4
PNl )2 H Collembola (larva) 110
Unkown  fi### H Lepidoptera (larva) 2
53 H Coleoptera (larva) 1
X H Diptera (larva) 2 1
i) H Collembola 3
[7]## H Diptera (larva) 1
411 Unkown 2 4 1 1

Indi: MA%L Individual, Perc.: /Lt Percent, Deg.: %J¥ Degree, Gu.: IIfitJSH Guild, Meso/micro: /M Meso and microfaun, Macro: K7
Macrofauna, Ph: i £ Phytophage, D: Fi £t/ Debris-feeder’s, Ca: /" fr{ Cadavericoles, Co: F&fr{k Coprophages, F: 11 Fungivorous forms,
Pr: fifi &% Predators, S: Ji Xt Saprozoic, O: Z#fr{% Omnivores, *** fL#AJH Dominant group; **%# WISH Common group
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Table 2 The diversity and similarity index of soil insect at different fertilizers treatment

Aband. CK N NP PK NPK MNPK 1.5SMNPK SNPK

H’ 1.6197 1.3983 0.4441 1.0004 1.0590 1.8927 1.9565 0.8170 0.9919

Js 0.5407 0.6073 0.2021 0.4811 0.5003 0.4416 0.4588 0.4353 0.3288 0.4514

C 0.2841 0.3234 0.7843 0.4579 0.4071 0.4905 0.4932 0.4670 0.6111 0.4286
= FLIAMASA RO 0, Iy 23540, K AR B
BN AKCR K BN, FFIEIR RE-2.23415 55 %
15t NP AR A BRI 1132 95 -3 B s A R S B
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g 03 o AR 10 FE AL E R R
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SPK RN 38 R WK A BRI S s, 3
asle L T MBS R B BEOD, A YR
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Dimension |
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Fig. 1 The 2-dimensional NM-MDS ordinal configuration of
the soil insect communities (Stress=0.08953)
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