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Abstract: During the summer harvest of 2001, field investigations of 90 samples of soil and 6 414 individuals of soil
fauna collected by handsorting and Cobb method from 6 treatments (CK, abandon, NPK, MNPK, 1.5MNPK and SNPK)of 5
types of soil (Loess soil, Fluvo-aquic soil, Paddy soil , Purple paddy soil and Red soil) at the State’s Experimental Research
Network for Soil Fertility and Fertilizers, which belonged to 6 Phyla, 12 Classes, 22 Orders, respectively, were carried out.
The relationship between agricultural soil fauna and soil physicochemical properties was analysed by canonical correlation
analysis based on 6 indexes of soil physicochemical properties and 8 types of soil fauna in the paper, which respectively
include soil organic matter, pH, porosity, field capacity, total nitrogen, volume weight and Nemata, Oligochaeta, Gastropoda,
Araneae, Acariformes, Isopoda, Diplopoda, Collembola, Coleoptera, Hymenoptera, aimed to find major soil factor variables
affecting soil fauna in different treatments of different types of soil. The results indicated that Nemata, Acariformes and
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Coleoptera were affected by the contents of organic matters, total nitrogen and field capacity in soil, especially Nemata and
Acariformes by the contents of organic matters and total nitrogen in soil, while other factors had not much relation with that
pattern of distribution. It was found that 10.79% and 13.00% of the variance of soil fauna in 6 types of soil was respectively
explained by the first and the second canonical variable of soil factor variable, the rest was not interpreted yet.
Key words: Agricultural soil fauna; Soil physical and chemical properties; Canonical correlation analysis
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Table 1 Distribution of chief soil fauna at different type of soil and treatment (Individual-m™)
ik WIELE | Gmam | EER | WIH | WRE  WeH 0 SEH 0 REM 0 ®EH 0 BEH 0 EsH
Soil type Treatments Nemata (ligochaeta  Gastropoda Araneae  Acariformes Isopoda Diplopoda Collembola Coleoptera  Hymenoptera
&+ K 6210. 2 636. 9 0.0 0.0 318.5 0.0 0.0 0.0 318.5 0.0
Fluvo—aquic soil
125 7802.5 2 070. 1 0.0 0.0 0.0 0.0 0.0 0.0 318.5 0.0
Abandon
NPX 22 452. 2 159, 2 0.0 0.0 636. 9 0.0 636.9 0.0 159, 2 0.0
MNPK 20222.9 636. 9 318.5 0.0 318.5 0.0 0.0 0.0 0.0 0.0
NPK 20222.9 1910.8 159. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.5MNPK 11 146.5 318.5 0.0 0.0 636. 9 0.0 0.0 159, 2 0.0 0.0
AR X 29 440. 9 0.0 0.0 0.0 1132.3 0.0 0.0 0.0 0.0 0.0
Red soil EC i 9436. 2 1 509. 8 0.0 0.0 754.9 0.0 0.0 0.0 0.0 0.0
Abandon
NPK 71715 0.0 0.0 0.0 15 097. 9 0.0 0.0 377. 4 0.0 0.0
MNPK 58 126. 9 1887.2 0.0 0.0 8 303. 8 0.0 0.0 0.0 0.0 0.0
SNPK 1132.3 0.0 0. 0 0.0 9813, 6 0.0 0.0 0.0 0.0 0.0
1.5MNPK ~ 9058.7 3019. 6 0.0 0.0 6 039. 2 0.0 0.0 4529, 4 0.0 0.0
[ aw CK 868. 6 39. 5 1711 0.0 118. 5 289. 5 0.0 26. 3 65. 8 855. 5
Loess soil B 401.0 155, 2 258. 7 38, 8 155, 2 297.5 25.9 0.0 155. 2 3725.7
Abandon
NPK 1102.3 95.9 95. 9 35.9 179. 7 47.9 59. 9 24.0 455. 3 046. 6
MNPK 998. 9 720. 7 784. 0 37.9 202. 3 50, 6 101. 2 12.6 923. 1 252.9
SNPK 600. 7 439. 6 58. 6 29, 3 205.1  307.7 175. 8 87.9 761.9 542, 1
.5MPK  3318.0 550, 7 96, 4 13. 8 82.6 13.8 302. 9 82. 6 344, 2 605. 8
KFEL CK 0.0 588. 8 226.5 90, 6 0.0 0.0 0.0 30, 2 90. 6 0.0
Paddy soil B 0.0 1479.6 60.4 - 241.6 0.0 362. 3 135. 9 588. 8 151. 0 0.0
Abandon
NPK 0.0 1932.5 1162.5 0.0 0.0 0.0 0.0 0.0 362, 3 151. 0
MNPK 45. 3 1675.9 120. 8 30, 2 0.0 0.0 15. 1 0.0 15, 1 0.0
SNPK 0.0 1268.2 15, 1 302. 0 0.0 0.0 0.0 921. 0 286.9 0.0
1. SMNPK 60. 4 1 766. 5 4 348. 2 90. 6 5. 1 0.0 0.0 0.0 60. 4 1501. 0
w1 CK 2985. 7 0.0 2.985. 7 0.0 796. 2 0.0 0.0 0.0 0.0 0.0
Purple paddy B 3393, 8 0.0 796. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
soil Abandon
NPK 6 369, 4 0.0 1194.3 0.0 199, 0 0.0 0.0 0.0 0.0 0.0
MNPK 4379, 0 0.0 3184.7 398. 1 0.0 0.0 0.0 0.0 0.0 0.0
SNPK 3 383. 8 0.0 2 587.6 0.0 0.0 0.0 0.0 0.0 0.0 199. 0
l.5MNPK  1592.4 0.0 1393.3 0.0 199. 0 0.0 0.0 0.0 0.0 0.0
2.2 AR MERNFEEWER B, HA RS CRAEHH B R LS
2000~2001 FEAF TR, ARGEAELE T HHESKRIELTIZEDGVMREFEIFE —HEE x;
BMEEEMAMR, WE2. +IZBFENA. pH. FLEBRE. HEFKE. 28, &
Pge2 AR, ARMEAEN REL WS KA 6 RN 5 — R y, R
MEBWEAEREN. 5XEHEL, AFTIALE  BAEERIER. Z3IFH TE 6 X 1A E 1)
AL EERURA TR RS R, BERK  WEFEASRATROIELEXRE (0 UL
BENEAREERAE M, EXHEAENREREKR REHTEx My ERATRE V. UL (B
A, SHFLBRBEAI L o H AR R L ST 5 ERH) (a. b). _
2.3 BBRXHTh THEERSTERE, FINHENTER
RIS RITIE R AR AR (RE) [H] +IERF: U=-1. 1091y +0. 7429y,+0. 3933y,
M—REZTBEWathiEk, RENEIK—AE  +0.9018y,+1. 2828y,+0. 5390y,
IS AE &S5 H—4ds *THU%IEWH , TFPRHZ TIEIYREE: V=-0.4733%, +0. 2639 x,+
[ I AH SIS 2 8K (Eﬂﬂﬁéﬁﬁ-ﬁﬂﬁimﬁ%ﬁéu 0. 1457x,-0. 0712x,-0. 5454x,+0. 1023x,-0. 1291 x,+
KE). BTFLRMEAE BRNAERTHIME 0. 2655x,
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Table 2 Main physicochemical properties of different soil types and treatments in 2000-2001

TIRKRY HEAE 77 X TIEEPR pH FLBRIE H 8 #K & 28 AH
Soil type Ttreatments SOM (g-kg™1) (l:1H20) Porosity (%) Field capacity (%) Total N (g.kg!) Volume weight (g-cm™)

i 11. 10 8. 70 55. 80 18. 80 0. 58 1. 44

Fluvoaquic soil #&3% Abandon 13. 40 8. 60 47. 50 21. 00 1. 01 1. 39

13. 40 8. 70 49. 63 20. 60 0. 63 1. 44

14. 70 8. 70 58. 80 21. 90 0. 84 1. 37

14. 00 8. 65 52. 0 21. 20 0. 88 1. 42

1. 5MNPK 16. 10 8. 60 48. 10 22. 90 0. 90 1. 40

4T3% Red soil 14. 55 5. 64 58. 90* 27. 60* 0. 95 1. 09

7% Abandon 17.79 7.16 51, 70* 23. 70* 1. 24 1.28

17. 94 4. 71 60. 70* 26. 40* 1. 26 1. 04

25. 16 5. 84 55. 10* 25. 00* 1. 25 1. 19

17. 14 4. 83 59. 60* 25. 70* 1.34 1. 07

1. 5MNPK 26. 39 6.15 58. 10* 26. 80* 1. 76 1. 11

#+ Loess soil 12. 53 8. 40 51. 30 21. 02 0.97 1.31

T Abandon 16. 16 8. 36 49. 63 21.12 1.25 1.30

15. 13 8. 38 54, 62 30. 10 1. 18 1. 22

23. 86 8. 22 56. 03 29. 61 1. 75 1. 18

16. 67 8. 36 52. 89 25. 73 1.31 1.26

1. SMNPK 28. 79 8. 13 55. 63 32. 05 2. 01 1.19

7K+ Paddy soil 26. 30 6. 70 60. 32 36. 13 1. 64 1. 07

#2F Abandon 28. 70 6. 60 59. 80 38. 30 1.67 1. 09

29. 70 6. 63 59, 78 39. 40 1.92 1. 07

29. 80 7.15 62. 65 46. 20 1.81 1. 02

31. 60 6. 60 10. 90 58. 50 2. 00 1. 15

1. GMNPK 32. 00 7. 10 64. 38 46. 50 2. 00 1. 00

“Et 20. 63 7.90 47. 70 28. 00 1. 20 1. 39

Purple paddy #£3¢ Abandon 18. 36 7. 80 52. 00 28. 00 1. 09 1. 27

soil 25. 09 7.70 50. 60 28. 00 1. 49 1. 31

25. 44 7.60 48. 50 28. 00 1.53 1. 36

SNPK 28. 08 7.70 49. 70 28. 00 1. 57 1.33

1. 5MNPK 7.48 7. 60* 50. 40 28. 00 1. 42 1. 62

* 41990 £ *1990 data

= 3

Table 3 Canonical

fauna and soil factor

HATE, REEMMSHITERHXERHARRL

correlation variables F statistic and standardized canonical coefficients for the soil

£ 1A FIRA IR FIVi A VLR BV
Canonical variate] Canonical variateil Canonical variate III Canonical variatelV  Canonical variateV Canonical variateVl]

HFIEAR A 2 Eigenvalue A2 0.9161™ 0. 7809 0. 6513 0. 5553 0. 4628 0. 3474
HRUFCEE 0. 8392 0. 6098 0. 4242 0. 3083 0.2141 0, 1207
Canoftfical correlation A |
FitAAE Cumlative 0. 6232 0. 8099 0. 8978 0.9511 0. 9836 1. 0000
BEH(Pr>F Sgnificant 0. 0008 0. 0803 0. 2819 0. 3960 0. 4406 0. 4295

ai vi a’i rvi ai ruri ai vi ai rvi E"i ¥i
£ 2 Nemata( x) —0. 4733 -0. 6697 -0. 7019 ~(. 5457 0. 0830 0, 0283 —0. 3695 -0. 0858 0. 5367 0. 2396 -0.0458 0. 3558
BEEHN Oligochaeta(xg) 0. 2693 0. 0793 0. 2082 0. 1334 0. 4611 0. 4331 0. 3792 0. 0254 -0. 1760 0, 3224 1. 0602 0. 6728
RN Gastropoda(xa) 0. 1457 0. 2869 0. 1110 ~0. 1129 0. 5424 {. 5999 0. 6867 0. 4805 0. 4271 —0. 0402 -0.3213  —0.4376
¥k H Araneae (x,) -0, 0712 0. 1946 0. 1552 0. 1642 0. 5560 0.6628  -0.7979  -0.6088  -0.2856 -0,2165  0.0016 —0. 1468
yede H Acariformes(xs) —{. 5454 -0. 8174 0, 7872 0. 5075 0.1119 0. 0117 0. 3340 0. 1841 -0. 0627 0. 0955 0. 2370 0. 0861
fS5eMN Diplopoda (x ) 0. 1023 0. 1522 —{). 2186 ~. 2951 0.1374 -0, 1509 0. 2007 -0. 0829 0. 1315 0. 3005 0. 3120 0. 2327
HEH Collembola(,r?) -0. 1291 —(). 1842 —0. 0398 0. 3020 0. 0779 0. 3031 -(. 2809 —0. 1355 0. 8867 0. 6058 -0.7418  -0.1001
B H Coleoptera (XE) 0. 2655 (. 5585 0. 3297 0.3009  —0.2858 . 3689 0. 2297 0. 2612 0. 7121 0. 4392 -0.0237 0. 1909

bj uj b.i i bj uj b.i uj b.i uj b.i uj
TIBBHLR SOM ( }’1) -1. 1091 0. 2259 -2. 3347 0. 1936 1. 8809 0.0017 -0. 3474 0. 0669 1. 5983 0. 0456 0. 9994 —0. 0003
pH ( Yy, 0. 7429 0, 5970 —0. 7905 ~0.46564 . -0,0345 -0.2637 —0.3808 —0. 0473 0. 9272 0. 0668 0. 8102 —0. 0582
FLERE Porosity (v, 0. 3933 -0. 1211 0. 1997 0.0517  -0.2350 0. 1143 1. 2594 0. 4764 =, 8234 0. 0559 0. 0369 0. 1540
HERFAKE Fi ty  0.9018 0. 3290 0. 4452 0.2815 0. 1557 0. 4679 0. 4016 0. 1323 -2. 4093 -0.1378  0.0199 0. 0979
(y,)
2% Total N ( ¥,) 1. 2828 0. 3267 2. 4707 0.4352  ~1.0781 {. 4675 0. 6463 0. 0357 —0. 1241 0. 0931 -1.6303  0.0165
AE Volume weight (yﬁ) 0. 5390 0. 1019 0. 6856 -0.5046 0. 2873 -0.2105  1.1283 —0. 0084 -1. 777Y —0. 0301 —1. 75651 -0. 2359
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P AR RECH 0. 8392, HAFHEERRKR, B EXTLRM (x) FIBEBEE (x) BEZWERK. M,
tFE N 62, 32%, TR T I BT E UL S5EGEBIEMHEXREETUER, B5HG) . &
AR | AR V2 AR BEOMXRX () MEE () HRIFOMEER, 5% -0.
ZIHIEE THREEKF (a <0.0008), BEHHTHE 4654, 0. 4352 f1-0. 5046, AJLAFRMRA U FEH
ATH T RBTE U HRANYIRFE | RERE RSB RNESHER: X7 R4
V RWBCK, U, MEEAET, LREIR g, w5 (x) MR () BRIFOMAXR,
(y)~ BIEFKE(r) MR () AR 455213 0. 5075 F1-0. 5457, = EERHR T EE2H]
& -1.1091. 0.9018 A 1. 2828, AIM2tTHHN. woaipEEai., XES T EEHUR—RE, i
B EREARMSEES [ RUSRDEIEE  yowusyzumm, Hidas, wHRHES
A, RERCEROEREUN: TRAVRES | g, sk R KBRS 5 b
A V thii = EE R DIES YR R K K2k > ] A e

Cr,)o SR () FUBEF B8 (r,), A S U R AR SN B PR R 1 T
ERABUR. BIPARMAEN LM, MBRA gy ion AR 0. 5000 U, +8

W BRPIRK. M G SESOROHRR oo s g () LR (r) FIISEK (x) SE
HETUEY, ©5pH(y). HEAFK(y) HER B, HFiX 4 SRFBAAEHE AR ZE, T

(y5) FRIFHIEMR, 5H150.59705 0.3290 ot 5o g e o i 2 2Rk 3K 5% o vy A5 5 0 114 B
f10.3267, RTLAEARN U BB 2 ERUFEE gpmrx=z,
ARG E TR Xt V{’E%UE’Jﬁﬂ‘ﬁ_&ﬂ, EEZ&H 2. 4 BARITT A4

(x). BREESE (&) AEHEE (x,) BERRRIAEIR A3 S P i T T, A e Bt S TR AR S 43 B i R e

R, AN -0.6697, -0. 8174 M10. 5595, BEEEM  gycuisy 2o BRI, Mo E 4%

BT LR W BERNEAE BRINEERW & g a0 i s B0 5B — 2 WA B A T AR L
ZAVUR (7)) AR REERRIE, HHE zX%ﬁi Fl, B—Fho R YA, R E AR

®E, N-1.1091, ATAER, BB ER YRR i A B ST A =TGN SR EEEE /7,
PPERMNED, BA—MHEERRE, PAUCRIES HEB IR 1, 2, NEEFH, HEREFHE I

ARKEM 2R S HEE R, B #E B - I [ RS R T TSz E ERBEE

'I._L

N

R

Z [ BIRTE S 9 10. 79% 1 13. 00%, i H1EEH) £ ERBF ENE
%Hi ;i}'ﬁw 0. 79050 50, 1097, B IEBRAGIRRT LMERR 16. 02070
A % yl— y2 3 3 \z_abf ] .
0. 44525,42. 4707 740, 6856 6. 72%, EE| P 3 S AN RAR I b M S A% L4 T T %
NRIARHA &

TES Y AEE: V,=-0. 7019x,+0. 2082.x,~
0. 1110x,+0. 1552x,+0. 7872x.-0. 2186.x,-0. 0398.x, + {E‘M%”’]gﬂ*ﬁ?@‘ JikE, HEERKS

0. 3279x, [ . FIHABBEXN HIEHYFERBENSEFER

B MRy 0.6008, HAFEEHk, B8 7 CHTMMEEEG D, s [ R
HE AN 80.99%, HREI T AR (xit WK WIRAE T, MARA A

SEEhR B NIRRT E v 2 M EE BEAEXN Wge S, B 1 REDEXNERMMMEHE BEH. B
(0 <0.08), W THEERTFHIMMTE g r+g  TRERENEIEBRRAT —EnmillaEs,

SRR T R R v B K. 7 U Mgk LEWA NG ) TESNYFERFERRME I
&, HIREVURMSE LGRS IR -2. 3347 Al Aﬂﬂuﬁfﬁﬁ%mﬁﬁﬁﬁmﬁmﬁﬁ i 5

2. 4707, TREHWEHUR () AR () 7Es T [ SUERER pH AL, 8 1. IR
RSB S E R, BT ER RN + =X H K 2R TN EE B E, 1R

by L) iy el | M__gf v o A Et’]—-*ig%z;b BEXT T ERAEWMNEE TR ZE, ﬁ,;u:bﬁk%w&
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Fig.1 The analysis of redundancy index of soil factor Fig.2 The analysis of redundancy index of soil fauna
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Table 4 Squared multiple correlations
8/ Variable 1 2 3 4 5 6
LAEHYT Nemata (x,) 0. 3764 0. 5580 0. 5583 0. 5606 0.5729 0. 5882
HEEMN Oligochaeta (x,) 0. 0053 0. 0161 0. 0957 0. 0959 0. 1181 0.1728
IRE4 Gastropoda (x,) 0. 0691 0. 0769 0.2295 0. 3007 0. 3010 0. 3241
¥k H Araneae (x,) 0. 0318 0. 0482 0. 2345 0. 3488 0. 3589 0.3615
4% E Acariformes (x,) 0. 5607 0.7178 0.7178 0. 7283 0. 7302 0. 7311
f& 24 Diplopoda (x) 0.0194 0. 0726 0. 0822 0. 0843 0. 1037 0.1102
R H Collembola (x,) 0. 0285 0. 0841 0. 1230 0. 1287 0. 2073 0. 2085
¥ H Coleoptera(x,) 0.2627 0. 3179 0. 3726 0. 3936 0. 4349 0. 4393
TH|AEPLHE SOM (y)D 0. 0510 0. 0885 0. 4505 0. 4550 0. 4571 0. 4571
pH (y,) 0. 3564 0.5730 0. 6426 0. 6448 0. 6493 0. 6527
FLBRE Porosity (y,) 0. 0147 0.0173 0. 0304 0.2574 0. 2605 0. 2842
MaFEKE Field capacity (y) 0.1082 0. 1874 0. 4064 0. 4239 0. 4429 0. 4525
2% Total N (y) 0. 1067 0.2962 0. 5147 0. 5160 0. 5247 0. 5250
AE Volume weight (y) 0. 0104 0. 2650 0. 3093 0. 3094 0.3103 0. 3660
3 iFie BANYREFEEARRE L RELZ FHIR R,
TSV EEIREE . H R R RAFH
3.1 TIRIISHE Tﬂj:iﬂéiaﬂ;é?- X REX o8 LR RS LR YRRR IR R
TR A B R — KK EDER EwRE, AR —PHR. BN, KRR E
T, één—-%ﬁﬂ%ﬁ WEMEDIEERTE  TEFFFERESN ERYFR. BEMIT A
JIHT o xE’jﬁf&fﬂ?ﬁﬂ'ﬁ_L%tﬁE’]?Kﬁ FRM KAEERTE - ERNRH.
{EER{R%‘ FVINKRR, FEHEZERAZEEEREL 3.2 REATWEBUERNEZELRNVEHENT R
RN DRI LTS o ﬂ’?ﬁ%#ﬁﬁ%mﬁ 2N Gt KIAEALAEX LB B AH RAET — &
R E), LESVISAEE—ENESR, FEF W, EFETEARETOLEAEIR. p. FLEE.
EEHEAYESIHRER, OB YFERPR AIFKE. £8. FEO6NTHE T LEDYIRHE
FTREMBERZ RN ILERE, WLEETR KNEW. SRR, BRI ETRIYREMNE
HOMMER., FERMEH ﬁfi, Hy 85  FEARMH IRHE M i3 2% pH MHEE#FKE,
YiSREE T MASEBUD TR M X8 (<1. 0%) 1+ 3R Ek Du*ﬁ‘@ AERE R, HERM
R AREF (<0. 1%). i KRBl E REX SRT RN IRAFAERE R T A BT B
IERARNBR SR, NE—ERNHALRARSE R, kll:t[ﬁﬁ“‘ R EKEREM, LEPEE)
@ EN, HMBERESSZHEM, FERAK— PRENN, HNEESE—ETEIRIGVEE
R BEE LN E AR, B TEETRS  #md. 2RO pH ERTEIVK—AREIEE
ViRaExt LR ENERE, FERTENAR W, BEF T, FIRERES pH 5TEHYIK
TREBACE R DB T T EEL MBEEEELEMER, XMHEXEESTSEICKRER
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