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Abstract: The effect of different fertilizer treatments on soil insect community at the black soil district in Jilin province was
investigated in Aug. 2003. In 12 types of treatments, namely abandonment( ABAND), no-fertilizer treatment (CK), nitrogen
fertilizer(N) , nitrogen and phosphor fertilizer (NP), nitrogen and potassium fertilizer (NK), phosphor and potassium fertilizer
(PK), nitrogen and phosphor and potassium fertilizer( NPK) , NPK with organic matter( fertilizer N:organic N = 1:2) (M, NPK),
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150% NPK fertilizer with organic matter(1.5 MNPK) ,NPK with straw (SNPK) , Rotation( maize : soybean = 2:1) and the quantity
of fertilizer being the same as(M, NPK) (Rot) , NPK fertilizer with organic matter(fertilizer N: organic N=1:1) (M,NPK) , 144 soil
samples had been collected and 9922 soil insects(187 unkown) individuals, belonging to 9 Orders and 48 families were obtained
by hand-sorting and modified Tullgren methods. The result showed that the number of individual and group, the macrofauna
reached their peaks in abandonment and N treatment, respectively, while mesofauna and microfauna in abandonment and rotation
treatments showed that the distribution of the soil insect was related to fertilizer treatment. Of the 12 treatments, most dominant soil
insect composition of the macrofauna was in 1.5MNPK, while mesofauna and microfauna were in M; NPK, the similarity coefficient
between CK and other treatments was general low, and between rotation and other treatments general greater. The result by
Kruskal- Wallis test indicated that the distribution of the crop soil insect was significantly impacted by different fertilizer treatments
(Xo.0s011) = 10.25,p <0.05), indicating that the soil fauna community was affected by different fertilizer treatments, of which
the rotation had negatively effected, and M,NPK positively effected on the dominant soil insect group, showing the effect of
different fertilizers on inner environment of the soil ecosystem and then proceeded to the soil fauna community. The result by
principal component analysis showed that the diversified fertilizer did not evenly effect on the soil insect, of which the greatest the
number of cropland soil insect individuals, the least evenness of meso- and microfauna.

Key words: soil insect; group character; soil property; principal component analysis
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THGYETRERNRE LRI RE T REER, RIAEFES, ESEHE Y RHE L EHY
WA FREMBERY . - E RSB EMES R EY 2HET RO, TERERS L RS AT
E-EMBRRED B — YRR IS TE L RERATRIAES AR, MEMNERYWER S &M
R KES , HER, EE SR EY SRR RPN SRAE BN L, TR RN L EY
EREENTREEE RN T WA SFTRMBRSFEIEY,

ERBLIEIE S 5 IR B K W R 1990 £ 8 A JF 1F 2\ S i + 38 AR 57 5 BB L 3% 3% K 18 05 ik
BRoMEMEZ —, RERAXBEEMN T, 12 MhH, ABF5TF 2003 £8 AxF 12 FEEAH+
BIYREATRENEM L AAERE T BRI EXN R E L E YR EEWETHN, ET RS
it A XoF 1 398 =1 4 3 75 2 0 O ML o
1 ARMBREWRRAE
1.1 SRR

MRUMTERA TR ERERBE BEBR L LR A S0 R R EE 150 ~ 222m ,
FEHKIRS~6C, EREKER 500 ~ 650mm ,fEKERPAET~8 A, AHLFE 60% ~70% . THEHH 120 -
140d, A XA 2600 ~ 3000C, A—E—~FWHERX, +ESLX LB TEL LR B WHE EBBEL L,

BREHIE 12 MAALE, DN E Y 400m®, IR XAHT, AR EREME, HAEHFH R (1)1
FE (A REAE A BEVE A F4E, ABAND) | (2) %1 BB (R LA HEAR , CK) L (3)FE B (N) L (4) FE A BEAE(NP) . (5) FEA
#FRE(NK) . (6) HEBE 4 AE (PK) . (7) M R B4 L AR (NPK) . (8) FE BB 4P 1L AE + B HLIEAL B (A HL N FI{LAE N @
Bl A 2:1) (M, NPK) . (9) 3 il 50 % FIEfLARECHE A HLAE (1.5 MNPK) . (10) 4k AR BC #E 74 #F (SNPK) L (11) £ XK .
RE2:1 %46, IERR AL 8(Rot)  (12) A BEFILAE + AVLIBALE (FHL N MALIE N WLLE A 1:1)
(M,NPK) . {LAER B AWARARE BRE _SANREBRE, A VUIERARRE, EXRA AR 7500kg/ hn’
(RT)o
1.2 REHAEHAYREF
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2003 4 8 H,H 0~20 cm B2 LN LB AGHTHE. EENMIEMHNAL LRI, 0~55+~
10.10~20 BB, P/IE LB HRER B T4 38 & (Modified Tullgren) , BURE B B 43 #IK 0.1m x
0.1me KETIREBREAFHRE AT 0~5 LR, BUEERIHIN 0.2mx0.2m, WMHFEIERELE
144 1, +HESEBIMEBERYABIBFERETSED .

1.3 HEHEAMF SRS E

ER(ERTBEASENGHEKPEAHFRERAE) . BVAERALNRE(180°HE); 2 N KA
K,S0,-CuSO0,-Se 4k L MBYLRE; & P REAFME- P LA E3 K RA 1mol/L NH,0AC B4&- KX
BEt e A P R Olen B5; P MAERAR I HEARERBITHEE, L HARATKERARE.
pHRARE TN E, BRAFKERABTERE.

1.4 BUESHT
BEVE £ REPE R B3R BB Shannon-Weiner index . Pielou 3] #:5 #( \Simpson index F Jaccard( ¢ ) 8%k, BP :

H = - ZPilnPi

Js= H'/InS
p. _NWN-1)
> ni(ni ~ 1)

g=c/la+b~c)

R, pi AR HAEBLEDEBALG], S RABEL N ABEENEE 0 AT AT, a, b 25
HBETE A BETE B SRR, c APIRBHIH RBY

EBYBER MUBSLWHER 102 L EARBER AT 1% ~ 102 ZMAFEREE AT
0.1% ~ 1% AMBLH 0 1%L THARBERY FAERBRBNERRBET N T RLHE BELH
TR WA KBRS N KR

R R LG T 247 77 3 Kruskal- Wallis S B7E A R AN L RE B0 TR (E0E)
WA 2 MRS ROEE R YHEI MBI RR, A EEET SAS KFHTT.
2 #R
2.1 +|EEHRHR

F 1A, AE KM AEHE MRS L B A A A Rl R . S A 2R 1 SR B A AE O X A o T o
A, 53 AL A VU T LI AL 2R AR S B Dk BUEAREEN

W, L RAEERARD
£1 2000 5 REIXTEMBBFEH T EE LISE
Table 1 Chief traits of black soil applied different fertilizers at 2000

AR A& Volume AKE fLERBE H &} #% 7K Field 4 N Total 4 YL Organic

Treatment Weight( % ) Water capacity( %) Porosity(% ) Water capacity ( % ) pH Nitrogen (% ) matter (%)
A # 1 ABAND 1.35 15.14 44 .89 23.72 7.65 0.1275 2.5923
X8R CK 1.43 17.75 43.03 23.60 7.35 0.1106 2.0208
R N 1.39 15.63 44 .84 23.16 6.78 0.1110 2.0920
i R BEAE NP 1.39 17.60 42.56 22.18 6.15 0.1087 2.1616
HE S5 HE NK 1.36 17.07 45.60 23.95 7.05 0.1173 2.3648
BB 45 BE PK 1.27 18.80 49,40 23.90 6.45 0.1079 2.1418
BB 48 NPK 1.26 17,53 48.78 22.80 6.03 0.1076 2.1834
YL N:4LAE N M, NPK(2:1) 1.18 19.47 52.03 26.23 7.10 0.1811 3.7574
HHLAE:150% LA 1.5MNPK 1.18 19.40 52.61 25.75 7.40 0.1737 3.1476
{EHR + F5HF SNPK 1.37 17.60 44 .31 24.06 7.00 0.1163 2.2224
#4E Rot. 1.17 18.63 53.20 25.80 7.58 0.1570 3.3175
AHLAE : 4LAE M;NPK(1:1) 1.19 19,90 52.23 26,43 7.53 0.1727 3.0041

* T [ the same below
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2.2 RELEEBHEANSRIFE

22,1 RELHBABEAR 7 12RABDPXA, RSB MR R 9922 LCRARA 187 R), K& 9 B
48 B, HPWRE B it T MBS HEBEHETE - HTR(ER ) AR2FTR, AREXLREHKH ‘
TR A 39 R H KB 2 B AR R AR, B AR 17X . 2R BHAR(S) FR L EER HHR

CIRI LN = R Y= 0 N PR S SR S OR B LR e Ll
R4, AR RPME LT E 5 A MEEH 01.32%; F/NEI LR 9 26 (R 4 25 MBLEL .
BRABA AR A, ERAR I KA WEH EME , LHLBME RERTE 55 MEE
) 99.22% ; HABLEITE 0.10% AR, WA SR A K8,
®2 KNIEA MR E R B L MR AR (1)
Table 2 Composition of cropland soil insect at long term fertilization plots in black soil at Jinlin (ind.) ¥
%8| Taxa K/vSie ABAND CK N NK NP PK  NPK M;NPK 1 5MNPK SNPK Rot. M;NPK Perc. Dre.  Gu.
W& H Diplura Meso/micro 20 1 18 5 5 1 10 % 11 36 11 1.55 * % 0
BEH Collembola
BBLF Onychiuridae Meso/micro 783 343 245 36l 276 520 260 139 452 258 377 365 4768 xxx 0
RAME Hypogastruridee  Meso/micro 313 244 160 162 180 198 144 48 238 186 15 152 272 *xxx 0
PR Neanuridae Meso/micro 61 27 1 16 28 13 10 11 5 91 308 255 10.08 *x*x* 0
245 BB} TIsotomidae Meso/micro 38 158 55 65 56 142 330 33 233 98 17 36 B7 xxx 0 ¢
KA BEE Entomobryidae Meso/micro 22 15 23 32 2% 62 3 19 R 2.81 * % 0
B Bk Sminthuridae Meso/micro 5 28 10 6 9 11 2 3 5 7 10 9 1.14 L 0
55 A BEBE Neelidae Meso/ micro 3 1 0.04 0
KA BB Orchesellidae  Meso/micro 3 13 31 19 0.72 0
H# B Orthoptera
BF Acrididae Macro 1 0.18 Ph
B8 Grylliidae Macro 2 0.36 Ph
#5575 Gryllotalpidae Macro 1 0.18 Ph
¥ B Dermaptera
WY Labiduridae Macro 1 1 0.3 0 :
M E Thysanoptern ;
8 D Thripidae Macro 1 1 0.36 S *
# H Homoptera :
¥1#} Aphididee Macro 3 2 2 1 4 2 5 3.44 * % Ph ;
Kt 8B Tetgellidae Macro 1 1 0.36 Ph :
¥ H Hemiptera
% F Pentatomidae Macro 1 1 2 3 2 2 1.99 LS Ph
$ 4B Cydnidae Macro 2 3 1 1 1.27 * x Ph
¥ Anthocoridae Macro 1 1 2 0.73 Ph
K8 Lygacidae Macro 1 0.18 Ph
R Coleoptera
H P H Carabidae Macro 5 1 2 4 4 3 3 1 1 | 6 3 6.16 ® % Pr
R FE Cupedidae Macro 1 2 3 8 1 1 2.89 * % Pr
BHEEH Siphidae Macro 1 1 0.36 Ca
B B Staphylinidae Macro 4 32 31 8 1 2 6 3 16 4 19.89 % %% §
3k BB Elateridae Macro 1 1 7 1.63 * ¥ Pr
WA EH Silvanidae Macro 2 0.36 Ca
£ ¥ P# Biphyllidae Macro 1 0.18 5 ,
&5 B Lathridiidae Macro 1 0.18 Pr
#14 B Tenebrionidae Macro 1 5 1.09 * ¥ Ca ;
&R P B Scarbaeidae Macro 1 3 0.72 $
# e 0P Geotrupidae Macro 1 0.18 Co
4 B E Melolonthidae Macro 2 2 3 1.27 LI Ph ¢
W& BB Rutelidae Macro 1 0.18 Ph :
B B4 Chrysomelidae Macro 1 1 6 1 2 1.9 x =« Ph
£ PH Curculionidae Macro 1 0.18 Ph ;
H R B Scydmaenidae Macro 6 2 1.45 * % Ph :
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¥ 5 BB Paussidae Macro 1 0.18 B

B EFH Cucujidee Macro 2 1 0.54 B/D

HEREEH Scaphidiidae Macro 1 1 3 2 1 1.45 % % F

Pt BB Lagriidae Macro 1 0.18 /S

REH Colydiidae Macro 2 0.36 Ph
38 B Diptera(larva)

# 40 # Rhagionidae Macro 1 0.18 Co/$

X #H Chironomidae Macro 5 1 3 4 4 2 3.44 »x 0

W Muscidae Macro 1 1 2 0.73 Pr

BB Cecidomyiidae Macro 2 0.36 P/F

KB Stratiomyidae Macro 1 5 5 3 2.54 *% S

§1: %} Tabanidse Macro 1 4 6 2 1 1 22 %% Pd§
3 B Hymenopters

H ¥ B Tenthredinidae Macro 1 1 0.36 Ph

BB Formicidae Macro 133 1 2 1 4 2 4 7 2 3 3 202 *xx 0
o5 RE ] Co]eoptem(la.rva)

# R # Carabidac Macro 1 0.18 Pr

B4 8 B} Staphylinidae Macro 5 4 1 2 5 1 5 1 43  »s  PJF

&R FH Scarsbacidae Macro 1 2 3 1.08 %% PhCo

#8488 Melolonthidee Macro 2 0.36 Ph/Co

M H# Chrysomelidae Macto 6 5 1 3 3 3.25 * % Ph

£FH Curculionidae Macro 1 1 0.36 Ph
FH# Unknown

MEH Collembola 11 55

B8 H i, . Coleoptera imago 4 1 2

B8 H 4 H Coleoptera larva 10 1 14 24 11

Wi B4 & Diptera 2 2 6 10 11

B8 Unknown imago 3 1 2 2 6 2

% B Unknown larva 2 1 1 2 1
B3t Total

¥ Individual Meso/micro 1242 816 475 651 586 912 763 406 988 681 802 860

Macro 6 15 72 28 8 3B 25 13 4% 12 42
W Group Meso/micro 7 7 6 7 7 7 8 7 7 7 9 7
Macro 15 8 2001 17 1 1 7 15 6 8 7

Perc. : @ 4 tb Percent; Deg. ;: & & Degree : Gu.: 18835 B Guild; Meso/micro: ¥ /> B Meso and microfaun, Marco: X & Macrofauna; Ph: 1 & #
Phytophage ; D: 4 B ¥ Debris-feeder’ s; Ca: 7 & ¥ Cadavericoles; Co: ¥ R £ Coprophages; F: Fungivorous forms B & #£, Pr: # R Predators; S: J§ fr #
Saprozoic ; 0: 24 B Omnivores; * * * {L¥F ¥ Dominant Group; * * B3 # Common Group

EHBEIRELERERERNBLEHBRENEEEMHEG3.33%) HEE(9.05%)MBEE05.87%) B
HORDCHEMBHERR(1.59%),

FEX BB RPN LAFF, REEFR LR KR MR (G R R R S
MG AR /N KA, A Sy T AE 6 MR HCALSE S HUL R LA X AR E LRI ERBRLENTE
THER ARBESERAYTREETERERA MARBALBEN R AR E LA POGEBRAE, NERX—
AT R L A E e, BB SRR, R v E R E R, Kaom X 2,
2.2.2 EEFE BEWMS, 2HEELEPMEG AR PR E T EE RN MESBMBEBHEKEL
BEA—-B(F2), KELTEE R MEEFIBEHIKIKE ABAND > NP> N> 1.5MNPK > Rot. > PK > NK >
NPK > M,NPK > CK > M, NPK > SNPK, N > NK > ABAND = 1.5MNPK > NP = NPK > PK > CK = Rot. > M,NPK =
M, NPK > SNPK; /Bl + HE B i % | & ABAND > 1.5MNPK > PK > M,NPK > CK > Rot. > NPK > SNPK > NK > NP
> N> M, NPK,Rot. > NPK > ABAND = NP = 1.5MNPK = PK = NK = M,NPK = CK= M,NPK = SNPK >N, R R
M HehYREE I SHACALER X,

MBEERAEEHOESHPATUERGR3), KRB HE R ERAEHERY OB EKRKE
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1.5MNPK > NK > NP > PK > NPK > N > M,NPK > CK > SNPK > M, NPK > Rot. > ABAND .NPK > PK > 1.5MNPK > NK

> M,NPK > SNPK > NP > M;NPK > CK> N > Rot. > ABAND, ¥ & ZR L # 8 #5 55 24 4% , B} ABAND > N > Rot.
> CK > M, NPK > NP > SNPK > M, NPK > PK > NPK > NK > 1.SMNPK, %8 1.5SMNPK Zb Bk Rk i L 8 B sh 4
WA E, NPK 43 4 A7 R 3 55 /N BUAR B - B L 2 R o O 19 50 4 45 UK K2 M, NPK > SNPK >
M,NPK> CK > NP > 1.SMNPK > Rot. > NK > NPK > PK > N > ABAND, M,NPK > SNPK > M,NPK > CK > NP >
1.5MNPK > NK > NPK > PK > Rot. > N > ABAND, ¥ ¥ ZR {fL # & #5 $0{K 'k £ ABAND > PK > N > NK > Rot. > NPK
>NP>1.5MNPK > CK > M, NPK > SNPK > M, NPK, Yt 3] M,NPK St B/ NEIRH + ME S AR R FE , EHHR
¥4, 0% 3.

HTFARBRZE SN+ RE R RS, FH I + B R S BEBCA I 55— 187 R e A ) 9 464
fEH. HF 1.SMNPK 4325 N 4b# 2 [6] A JS B AR L P 0Bk, LK 1.SMNPK AL B85 Rot. 28 L & Rot. 5
ABAND H I8 %, T NP 4b ¥ 5 CK b3 2 W BAHBIIE BB /N (FK 3), KB 1.SMNPK b5 N 4b ¥ 2 (] gy 28
BESAEML, KR 1.SMNPK 403 5 Rot. Z /8] L& Rot.55 ABAND, T NP AbH 5 CK Ab ¥ 2 [8] 4 3S BE AH DL 72
B/,

*3 FEREIE S TR E TR g & R AT 0
Table 3 The diversity and similarity index of soil fauna to different fertilizers

A28 Treatments ABAND. CK N NP NK PK NPK M;NPK 1.5MNPK SNPK Rot. M, NPK

K& Macro H' 0.8542 1.8989 2.1820 2.3200 2.3426 2.3147 2.3006 1.8185 2.5344 1.8637 1.7981  2.0046
D 0.6943 0.2089 0.2326 0.1752 0.1148 0.1185 0.1168 0.1834 0.0926 0.1667 0.2166  0.1424

Js 0.2806 0.7403 0.6866 0.7620 0.8449 0.8547 0.9258 0.7584 0.8460 0.7772 0.6640  0.7816

HHNEL H 1.0530 1.3534 1.0969 1.3504 1.2548 1.1767 1.2163 1.5924 1.2938 1.5214 1.2581 1.3893
Meso/micro D 0.4649 0.3062 0.3934 0.3300 0.3821 0.3940 0.3393 0.2365 0.3246 0.2590 0.3726  0.3027
Js 0.4391 0.5644 0.4764 0.5632 0.5233 0.4907 0.5072 0.6641 0.5395 0.6345 0.4905  0.5794

q ABAND. 0.3214 0.5000 0.3636 0.5000 0.3667 0.3846 0.5000 0.6667 0.5455 0.7647  0.7222
CK 0.3333  0.2857 0.4000 0.3667 0.3846 0.4348 0.4000 0.3600 0.4286  0.4091

N 0.3636 0.6154 0.4828 0.7143 0.5000 0.8421 0.3600 0.5789  0.5500

NP 0.5000 0.3667 0.4400 0.5714 0.4583 0.3600 0.5789  0.4091

NK 0.5769 0.7143 0.5000 0.7500 0.4167 0.6667  0.7222

PK 0.5000 0.5000 0.5909 0.4167 0.5789  0.6316

NPK 0.5714 0.7500 0.3600 0.5789  0.5500

M, NPK 0.4583 0.4167 0.5789  0.4762

1.5MNPK 0.4167 0.7647  0.7222

SNPK 0.5000 0.4762

Rot. 0.5238

2.3 FEAERT AR H TR RRE N

231 RETHEHBES HEBEAMEZEMAXR  Kuskal- Wallis B I 40 BT % B, A 7 A AL 28 30 K
AR EBENITEHERREE(Xww = 10.25,p <0.05), [T B ) 7 i 0 4b BT + 38 48 25 R 45 A 36
W, s RSB AN, MESERA, AR HEAMEB S LI KBEERFNMALX
F(p< 0.001), MELBEKSEE(r=0.5524) . F/KE(r=-0.7658) FLBLE (r = - 0.5109) HEIFF K (r =
-0.6028) .2 N(r= -0.5927) EHHE(r= -0.522)WEBEMHXER (p <0.005); THF SHEE(r=
-0.5674) FLBR & (r = 0.5653) . A K (r =0.6867).pH(r =0.5504). 2 N(r =0.5902) . FHFH(r =
0.6084) R B EMAHERXE (p< 0.001);RRAMKMEFE(r =0.5285) FLERE(r = - 0.5212) MG IR (r =
~0.5218) , AR BB S A KB (r= -0.5597) B BEMMERRXLER(p< 0.005), HAtHXEREE.

2.3.2 FRABENSTERBELHEBHBENER IRIMTEERELELN, EEELIER(HB)E
B2 EMEX N —FETR T T, HENESIHE—4AT B ENEREF IR ZEHEIF(ETHS) L
MBERWG I .

i
;
i

R T e S e M SRR S R
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SRR 12 R AR /D X o 6 AP BB E B H B R MR A R B AL R B KA
DA /R R i KSR N U AE T 5 12 ME AL 2 A B R R HEFT A .

BESTRBRANERL.BE 2 M ERS5 K 12 THERHRELS .

y, =0.3171z, + 0.3175z, + 0.3179z, + 0.3173z, + 0.3096z; + 0.3139z +
0.3172z, + 0.3182z;, + 0.3072z, + 0.3143z,, - 0.0569z,, — 0.0659z,,
y, = - 0.038z, — 0.060z, - 0.0252z, — 0.0163z, ~ 0.04852z + 0.0367z5 -
0.0250z, + 0.0023z; + 0.0983z, + 0.0632z,, — 0.6575z,, + 0.7400z,,

ﬁ‘:f:‘ y Z; = (z” s Zg9tt" ,Z,.,-)'i = (1,2, ,P) » Zy j:"lxi,- ééﬁ—‘@kmﬁﬁoa = (z“ IR E RN ’Zm-)'i = (1,2,-,
p).z; K xy BARUEILHIBUE

EE—-FBYFR y, EXRNF B HFERAEHNENDIBRTIERE 2, .2, WIBRET AR R ER
/N ETE 0.32 BHE , VLB BR X B RN AL B 5 3K (S FE 0 M, NPK) &b, Hofth 10 FhEEAE A B X R Sy ;56
ERAFR y, RFRP R Z, 2. FEH B HEERARK, EASHE, HHASE - LR RPZE
THVER M,NPK X + 3B B e h, B fExt LB R B KB R AR E/EA, T MNPK U BH
Er{ER,BENEEHBEAHE.,

EE - ERANBEENER, F—-FHEMNRALER R MEBREWMER, HIFEMERN 6.9872, K
WX EEMEH B R, HAFER B0 6.8992, R EXT MBkR M m, RiFEm &N 2.0243; 5 - 5
5 AE 7] B A 3 240 B8 2.1034.1.6258.0.9517 , X FEBE A\ H A MBI B B TUBRER K . RAB— LS
12 B AR AL X T B A MER G AR MR D, RREF BN, B BB, X oAb A~ A B
MR R B S RN B E A X BB LR A B R K, R A R 8, R 2 BB, T X
RN T B RSB E/ N, NERERNE B — LR EmE R RN 6.9872, &/MER
- 1.8989, HEL K, B A MW R B L E Y MEBHMER, W /PR LEE R SR mE /N, BH
L BE &b X 4 4 B 2B A VA
3 iTig
3.1 BIXRHTERERSARS BT

RIXKCHTERRARFTESRENRMKHEE MUK EN T3 T BB AERTE L, FRRHE
BHE EERE, B REMBIERENE 2~4d ZB, LEBEMHEMNELA. B TFLHEAFEENRE, HBE
FARZKHTEER , HERAFTEGEBRRMFT A BT, CBUCHE S PR S 4hd, i B2 30
MEGH, UR—EFEGREENBEAMRSESSM L EN - HEBH L EERLE NI HWBEHR AT S
BHMM, KM LEBE A MRS LEESKEN EE A SHRRFKETESEWHEMLERWHEH
TE—H,BRARAEFHMLER S MR ANEE.

12 MBI, EE B 6 4, 53 B (CK) M LG, Bk SNPK .M, NPK 1 M,NPK #h, H:fth 8 F it it 7 B
THEREERARBEBEEE M, KPERG AR @R AR/ B R R AR AR E A
s, R BRAMS MMM ER M ERER MRS 9E 1 FU L, REEEE Collembola BB 7L
W NPK &4, LEBE S E H R B9, /B 78 PK.Rot. \M,NPK F1 1.5MNPK g AE b 2 o , 30 2 BH &2 3% f0
(F2), VAR MAEL X LR RE —F %m0 R o E 5 A A3 A R A =, b #E NPK 1%
BT, E# 28 Collembola 3 B RIZE 165 Bardgett %' X i B NPK {87 B & 1- S 3h ) i T2 38 25 8 Collembola 3
BEMAEE-ENER,

MNYMEEREAEER AVESHERES R L HE R EYBESEE S WA RE LRE R LEERE
PR AR 1.SMNPK 408 /N EUR 23R R B MRS IR AR R M, NPK AL 3 S ey i gy T IR SR AL,
WESERK, FBOMEABE A BEAYS, M ABR M+ BE & NPK 23 E R B,
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Jaccard (@) TE B AT HE AU PR FE HM AT ETEANLREERREEN - THE, H¥E
KNR BRI E Z B AR DR R, B ER R, RATA R Z AL, REZEEY 2 REERE R
HERARCERET AN, BT S, CKAAE S 11 4B [ B EAA R ER/N, KK SNPK, T Rot. 5
Hpr Mz B HEHUBEERA XS HT CK M NKKAME R SR+ MIE N T EE %, EEH
KCKNXFERANTRAER K LB EREE AVFESRBRD, LHE LR BBH L ; Rot. W52 4
R, MBBEHBE M, CHEAE N+ BRE WA,

3.2 AR REN - RE R HRFERER

ROATEATRHERBEY SEHE AVBELA LB FRALEENZ W, LRI AT B S
ANHEERERE,

THRAVRETRER T REERR N SERAVE N RE AR EAR. KEEMNRBRFAR
B BRI MR R A SRS B2 B8 T M B R A VLRI T ALAE X 4 LR & B 0 5 48 hn g 3,
HERWEMES ;SNPK KAENR S BEMB/N. FHRLEAY T EHEBERRHRE S L BAEH TS
A—B HPRE L RE BB A RAMBSHVE(r= -0.5227,0.6084, - 0.5218) M1 2 B E K
HX(p< 0.005), LTELEERKH L EERAMMHRES THANFLRER, X552 E T HE LR
EESIRAVNANSREHRASHMEMERXRHFES ENER,

T pHBEHE XMW A R—REEE, AR XS E TR RRKEEN LR, HmAEED
BEEHER, FERRE LI, B HEREES, LR R BN, B X B TRRPEENER, 5 ;,
XA (pH = 7.65)#H L, 11 M AL/ DR A TR IER IR, AT 6.03 ~7.58 Z 0] AR A5, Bt +
BENZ LR R, HEREA M,

ITHMAEFBMILBEER MR NN ERERMTHRENIERZ —. TEETHRMERNZ LB
R, B2 fmMEX, T ESYERE L EBARANERL BB EES FERNEMN, AE KA
BRE, T BEEENRES T EAREEENAMEAE(r= -0.9860,p<0.005), +HEHS5+HEATURS :
TR ERNREA, LR FEN NSRBI HE AR BFHRURRARB R A FEVBEREMEX(r= {
0.5524,0.5285,p < 0.005) , M SHEBM HHEBEF MR (r= -0.5674,p <0.005) , T =& Z[A] 5 £ ¢ FL L B 5
FAHXXRB S LREENMRRMERL.

3.3 ARMGAELEN FTELH T EEANER

FRAMFHEANZ —BRAABKENER, BLOTEH M. A TENAFHHEAFERIRET
91.65% KA 15 8. R M5 BN 8.35% , (B LB B P T LA $6 4R 43 41 A W e AR AL BB % 4k FE + S B 38
BHEWE, ARATFE-ERSF 0HMEREEY BARTHMEFHHER, BHACHE - FRMET
HE— B, B E TR MER M,NPK Z A% LR B, BE R X L BR AP EREA REER,
MEABENENESH T HEERPHAENERE AN HMNEWHERAE., EEFFMER L, 8~
FHEFI TR EAMEBWEREKR, XY Lindberg £V HBIRER -, NGRS ELESIYHEER
REBAAMAEL, BIFRERMESE—F/5EFXRBEHE ISR/, RERA FRET.
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