YL 223 ( Jiangsu J.of Agr.Sci.) ,2022,38(4) :949-957
http: //jsnyxb.jaas.ac.cn 949

TR Z/NE 2 P RRIEVER T S0 R M B S A0 R A AR [ 1) oAb 2441, 2022, 38(4) :949-957.
doi ; 10.3969/].issn.1000-4440.2022.04.011

ARIMERATEMEM L EELNERLAARTHE
23 P HFALE

FFE, FNE, F O, Fam', S$HF, wik', &%, REHK,
&, &LE
CLALPERANL K2 TR NP K 3h 0460005 2. 1Tl A 1 A HLE A RS 62, 107G K JE 030000)

FE. IR R VEAT R 2 il e N0 7 B AN B RV 4 SRR A 0% 5, LA B 1 3 i - A R R OK-R
H 0 (LVZm) S0 - A -0 - 00 (LVCp) R -5 -6 - S0 (LVAh) (R & ih- 5 A -
2 -F B (LVAS) (B30 - A Rk 25 - 3 il (LVAe) (53300 - A - BB 3 i (LVCs) | B & il i
YE(CK) AT G e 375 d | I R AR LS i | 4657 0) R EEER TG PE A 8 B M 2 R, JF 38 3 oy
it R, 45 R B AR AEAL BEXT LR | PR R ARG R L 57 i s A tE 22 5 5 X
JEAH L, LVZm \LVAh LVAf Fil LVCs Ab3 0 2R T - 445 5 B LVAe AL SN, &5 /E AL B3 10 2 P R0~ 10 cm
FJ2<0. 25 mm T BIA SR R T LVAf ARIRAN LVAe A FRAHLR & & S0 IR & AR B3, KA /EL g
MU & AR A 2R M ER AR EE 5 T LVCs AT 4 BRI BAR 20 358 T 8 A R A B Y 8 2
R XTI B LVAe AbRAL , 25 50/ Ab AT 250 RN 5 B0 B i 3 S 3 s T 0 TR S 0 RAH L, 25 e fE AL BE pH AL
SRR W2 BEAR, Do PE R R B IR TR B RN £ 4 28 B Tk X B sl b S R 2o S fb U DRI RN 2R 1 AR AL
AW, A DR 2 R 45 R R TR A 1] O ] RRAT T 1] SRR ] 2B T 1] Dy 25 A B AR T T
4t R 22 B8 1) R 1B A , AT TR R L Subgroup _6 MRE-MERE BB LA RE M ILHHE . REIEREY,
LVZm Zb3EFN LVAS 2b 320 R VR S5 P S AH b1, LVCp Ab 38 5 % Ab A A BF IS S A 22 iR . L4307 (PCA) 45
SRR LVAh A PR FHAAC IR 25 LFTR e fERE T 400 g, B T A R HE IS 254, b DL 2 b 3 i -
G- - BRSO R AT

KW . ofE; BHERS; RHEER; MUY, IR A1

FESES: S641.2 XERFRIZEE. A MEHS:  1000-4440(2022) 04-0949-09

Soil physical and chemical properties and bacterial community composition
in dryland tomato under different rotation patterns

LI Wan-xing', LI Xiao-xia', LI Dan', JIN Kun-peng', HAN Wen-qing', LIU Yong-zhong',
HUANG Xue-fang”, SU Xiu-min', WANG Jiao', CAO Jin-jun'

(1.Institute of Millet, Shanxi Agricultural University, Changzhi 046000, China; 2.Shanxi Institute of Organic Dryland Farming , Shanxi Agricultural Uni-
versity, Tatyuan 030000, China)

Wr#s A #7:2022-03-23

BT : (PR PR I 48 B3 HE U™ 250 H (2021011406- Abstract: In order to study the effects of different
01026) ; B % S & 313205 B (2021YFD1901105-5) ;
1L VE 48 H SR & TR EE 40 H (201703D211002-4-3)

EERN 2T A (1978-) , 5 IVERIE N AR BIFFSE I, F 2N _
AR R BT G S H . (Email) sl vulgaris-waxy corn-dryland tomato (LVZm), dryland to-
wx@ 163.com mato-Phaseolus vulgaris-zucchini-dryland tomato (LVCp) ,

rotation patterns on soil fertility and bacterial community

composition of dryland tomato, dryland tomato-Phaseolus

BIEE . EE %, (E-mail ) 53764135@ qq.com dryland tomato-Phaseolus vulgaris-peanut-dryland tomato



950

TP 42k % 3R 2022 4E 4 38 & 54

(LVAh) , dryland tomato-Phaseolus vulgaris-Allium fistulosum-dryland tomato ( LVAf) , dryland tomato-Phaseolus vulgaris-
okra-dryland tomato (LVAe) , dryland tomato-Phaseolus vulgaris-cucumber-dryland tomato (LVCs) , and continuous crop-
ping of dryland tomato (CK) were used as research objects. The soil bulk density, soil aggregates, soil nutrient content,
soil enzyme activity, bacterial richness and diversity were determined, and the optimal rotation mode was studied by princi-
pal component analysis. The results showed that the effects of different crop rotation treatments on soil bulk density, soil ag-
gregates and soil nutrients were different. Compared with the control, the LVZm, LVAh, LVAf and LVCs reduced soil bulk
density significantly. Except LVAe treatment, every crop rotation treatment significantly reduced the content of aggregates
less than 0.25 mm in 0—10 cm soil layer. Compared with the control, the organic matter contents of all crop rotation treat-
ments increased significantly except LVAf and LVAe treatments. There was no significant difference in total nitrogen and to-
tal potassium. Compared with the control, total phosphorus and alkali-hydrolyzed nitrogen of all crop rotation treatments in-
creased significantly except LVCs treatments. Compared with the control, the contents of usable phosphorus and available
potassium in all crop rotation treatments increased significantly except LVAe treatments. The pH and electrical conductivity
of each rotation treatments decreased or significantly decreased, compared with the control, decreased the alkaline phospha-
tase, urease invertase and cellulase significantly increased, and the variation of catalase, urease and protease was not obvi-
ous. The results of the bacterial community composition showed that Proteobacteria, Actinobacteria, Acidobacteria, Chlo-
roflexi and Gemmatimonadetes were the dominant phyla. Lysobacter, Subgroup _ 6, Sphingomonas and Luteimonas were the
dominant genera. The results of cluster analysis indicated that the bacterial community structures of LVZm and LVAf were
the most similar, and the difference of bacterial community structures between LVCp treatment and the other treatments was
the largest. By principal component analysis, the LVAh treatment was better than other treatments. In summary, crop rota-
tion can improve the soil fertility and change the soil bacterial community structure, and LVAh its the best rotation mode.

Key words: crop rotation; soil nutrient; soil enzyme; soil microorganism; soil bacterial community composition
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1.1 iXIe LR

RIS M A7 T Ll P A IR T A 06 B AR G BE A
(113°22'E,36°19'N) . 2018 4F & 2020 4F 5 # % il
TN RN 367. 1 mm, [k FEERLE
6.7.8 Ay, 4% HFERW D, AT FRAK
WX, 4EZE K2 063 mm, PSR 9.4 °C,— A
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LB BRI M A A 5 0, 2018 AR AE T A,
2019 4EHEAE 6 FiEY) 2020 4F BT A Ak B AR 54
AR LR 1, AP E 3 ANEE HLIX
HHEF ,/NXEFL 52 m*($K 8.0 m, %% 6.5 m) , L8
HRE A28 1.3 m, B/NX 5 28, FRATSE— 0 &
I BRZE it AE D 54 000 kg/hm? |, B AN Az Kt
HRB AR, &/ NX A B —3K

F1 RRMLEIEE

Table 1 Treatment settings for the experiment

by 2018 4F 2019 4F 2020 4E
R AENE (CK) BWFm  BHWEFL REHIEm
PRG-I EA Ek RHFEM
F A (LVZm)
BWFE-EA-VEH A -R G PEET R
A (LVCp)
PHWERMN-GM-AEE-RWE EM 1A BT
Hi(LVAh)
BWFN-TA-A-PHEN G A R
(LVAf)
BT -RCE- R O e R
Mi(LVAe)
BWFMN-TA-HN-2HE OA R B Hb
Hi(LVCs)
14 THXE

2020 4= 5 b B HH AL ET TS N R 4 -
R F LSRR, R0~ 20.0 em RJZE 12
(MR T em) B ERERA, HAAKT 8 A 8,
WRAEZ ), R IR i B 5 3 R FLAR 1Y i 115
AR A R FI0E H 3575, BIBETISBCR
HbZ A S HEAR TR B R -3 ke TR
HTPAREMN RN T (1 mm) 7 2 [ 348N
FHF I RGP AR B b i ( —
IR ) SEAEARTR B R E 2= T4, IR b
HAMRE LW R T BT UKE T PS5 %,
PRAFT-80 °C VKA FH I 140 PR 21 %
1.5 ImMEMNE
1.5.1 X3ERFRARKEHMN T T 2020 FHL
FRATH0~20. 0 cm )2 + 34T CRARIIE) .
A3 L0 ~10. 0 em F110.1~20. 0 em 121 -5, %
FHTE 7800 2 £ HOK R e R A
1.5.2 X FAmmle SIS E S %
- H S pH KA pH N E , LS R P4
Z YIRe i A0 E

1.5.3 BpEwamle 3t AL A b B R
it | TR G UK R 2T A 2 S 1 A I R 275 AR
(0750 R A S T M P R SRR T 4 R A
B2 ) ) S A R0 el 5
1.5.4 LB AEHNE  DNA $#2HUM PCR §~
B OBRE S FEATIR AT, KPR BT, BRI 1,00 g B AF
T AN S DNA 42 JiU% BB DNeasy PowerSoil Kit
(QIAGEN) 05 & A 45 7517, DNA Vi J 4l Ji2 1)
HI NanoDrop2000 # 17 £ il , XF 48 i DNA (1) 16S
rRNA V3-V4 X By 3 @t JF b A7 ik 5 ¢
FIH QUME2 % %54 3 26 AT ( Operational Tax-
onomic Units, OTU ) 7£ [ ] Al & 7K - (97% AL
TR0, WIEFES OTU B E 1T Alpha £
FE4% ( Chaol ,Shannon . Shimpson FEELO) A H
1.6 #HES

K H Excel2007 B4 7F 47 K 4 Ak B {6
SPSS17.0 AT 2250 15 2 1 L8 ( Duncan’ s
HTEW 2L ) | Person AH I BT K6 56 Al 3 54343 Bt
( Principalcomponent analysis, PCA)
2 RS
2.1 e TIERENEAREERZIE

BAEAFEYX LEEREZWAR, fE 1
AL, 5% B %, LVZm  LVAh (LVAf LVCs &b 3
WERAR T RIEAE R N5.43%~7.75% , 1
LVCp LVAe 2L T 345 8 I E 38 fn . Ml LI
FORARE, A HALEL 00~ 1.25 g/em’ T N B 4
A B, LVZm AL ¥ LVAh Ab ¥ LVAS £ BRI
LVCs &b 3 + 3 75 5 38 |0, 0 6F B LVCp Ab 21
LVAe (b BT R T 1.25 g/em’, L3R T &
R SIARREE

.51
b a a
C c [ ¢

g 1o0r
2
il
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B LVZmLVCp LVAh LVAf LVAe LVCs
it

FREFLILFE 1, RFFEFORAEIRELE 0.05 K F2E5FBE,
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Fig.1 Effects of rotation on soil bulk density of dryland tomato
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H 26 2 A1, & Ab B = 0. 25 mm 19 1 52 A B4R
HFEAE0~10.0 cm +)ZH110.1~20.0 em +JZ2H %
o SXFERILAES, LVARh (LVCs 20 B 3 48 5 70~
10.0 em 1+)2=0.25 mm A9+ 5 F RAA & & HAb
SEF 2 RN B LVZm  LVAh 2b 3 B F iR E T
10.1~20.0 cm 1 JZ=0. 25mm )+ 35 A Bk &2,
xR, LVAe 20 FH0~10. 0 em +/2<0.25 mm
) I R AR 22 S AN 3 AR A AR A 3 2
K7 <0.25 mm Y -8 AT R AR i, BEIRH9.01% ~
18.90% ;10.1~20.0 em +JZ,LVZm LVAe LVCs Ab
i B RRIK T <0. 25 mm 0 138 A R AR S B Ay
AR S X IR N B
F2 RIEWEHEH T HAREEHLHBMN

Table 2 Effects of rotation on soil aggregates of dryland tomato

=0.25 mm 4 <0.25mm 143

st HERIR Bt (%) PERAR B i (%)
0~10.0 cm 10.1~20.0 em  0~10.0 cm 10.1~20.0 cm
MR 21.5040.59cd  17.00£0.22cd  26.19+0.26a  23.22+0.24ab
LVZm 23.97+0.57bc 20.18+0.54a  21.24%0.17d 19.10+0.24d
LVCp 24.05+0.28bc 18.24x0.17bc  23.8320.09b 21.73:0.24bc
LVAh 30.1420.21a  19.1320.22ab 23.16+0.19bc 24.09+0.29a
LVAf 21.18+0.31d  17.0120.13cd  22.2120.24cd 23.72+0.08a
LVAe 23.66:0.32bcd 13.54£0.32¢  25.39+0.23a  21.54x0.23c
LVCs 24.75+1.00b 16.15£0.46d  22.49+0.31c  20.8320.60c

FAEBIIER 1, F—FIARR/NG PR 22 57 3 (P<0.05) .

22 BIEMEMEMTIERSBHN

2R3 AT, SRR RE, SX
TR LEHE , LVAF LV Ae AbBE + HEA HLST & 5 0] IR 22
S RE AR AEA B HU & 25 1

R3 BREMEHEMNLEFRSHHM

Table 3 Effects of rotation on soil nutrients of dryland tomato

LVAh b P4 50 7 i 1 35 38, HE Ay b 3 5 %) il 2
ST E, LVCs AbFR 4w i I T X IR, A
R VR A PR A 3 T R o LVAS 4b 4 i
SRR, AR 36.63%, LVZm kb P44 & &
TR LVCs Ab B4 5 B AR T X R
AR S 2 5 A B A5 /R BT A
R T B B 0E 25, 11% ~ 102. 64%, B
LVAe Zb3A 8508 & & W8T X AN, AR &4
VAL AT R0 7 i 38 o 2 v T XTI, LVAe 403
MR A SR A 2 RN B E RS E
b 2= XA, pH (EAS AL 3 1 e S HXT
W KON 8. 63, B4 VEAL A 22 R B 3 . X R+
HERL SN 112. 50 ws/em, 45 #5140 3L I 2 ARG
T R BRI A 18, 13% ~29. 96% , i 45 56
VEAL 3R AT AR ARG 52 b 7 5t I Eh A AR B
2.3 BAEXT T IEEE RN

HZ 4 a0, 55X AH L, LVAh  LVCs &b 353
AR E S T AL SR T 4. 87% N 3. 68% , i
LVAf AbBEREAS T 2 S Ak Sl M R R 3 5
IR 2ZE SN, 5 0 R L, 45 FE A A FRPE
T T T XA 8 T, B4 M 1. 85% ~ 18.38% , S X% IR
HHEE , LVCp \LVAf LVAe 55 X 8 JIR Al 35 1 22 5% A &
2 H R 45 R0 A A 3R A O MR A R TR R v
LVAh JIREG S 2 L HES 34.78% ., £ 50 fEAL B
X EURE LU 87 P 88 5 £F 24 2% il R R it % M 34 R 43
K 22. 14% ~ 102. 86% F121. 43% ~ 122. 86% , 5
FREHLEE  LVCs \LVAh (LVCp 4B 5 28 17 & A
Fil i M R oM 39. 13% ~47. 83%

fb g AL g Bl el B A e R ol HL G
(g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (us/cm)
XHIR 11.1320.12bc ~ 0.93:0.02bc 1 122.74+0.94d 18.04x0.11b  79.45+0.15f  74.80£0.12¢  357.45x0.14d  8.63+0.0la  112.50£0.23a
LVZm 13.44+0.09a 1.10£0.06ab 1 531.53+1.25a 1891+0.0la 127.05+0.49d  85.80+0.10b  385.14+0.26h  8.50+0.01b 92.00+0.58¢
LVCp 132420.16a  1.1020.06ab 1 449.45+28.77b 17.89+0.02b  147.70+0.18b  99.00+0.01a  381.47+021c  850+0.01b  92.10£0.20c
LVAh 13.36+0.18a 1.20£0.01a 1 286.30+0.85¢ 18.02+0.16b 161.00+0.14a  81.10+0.06c  389.21+0.32a  8.49+0.01b 84.50+0.23¢
LVAf 11.99+0.22b  1.0020.10abc 1 534.00£0.00a 18.26+0.05ab 133.0020.37c  79.00+0.18d  388.80£0.42a  8.51x0.01b  94.00+0.25b
LVAe 11.73£0.08b  0.86+0.02¢ 1 276.81+0.75¢ 17.83+0.32b  99.40+0.03¢  68.70+0.12f  357.04+0.55d  8.48+0.02b 87.80+0.27d
LVCs 13.40£0.10a  1.07x0.0labc  779.84x032¢ 16.25:0.06c  77.3520.06g 98.60+0.17a 389.61x027a  849:0.01b  78.800.15f

HAFEIEE 1, R—FIARR/NG FRRR 225 B3 (P<0.05)
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Table 4 Effects of rotation on soil enzyme activilies of dryland tomato

e IR i B e i IR LU R iR B

[ g/ (g« min) ] [ng/(g-h)] [mg/(g - h)] [mg/(g - h)] [ng/(g-h)] [ pmol/ (g« d) ]
popitst 88.38+0.74h 93.74+0.46¢ 0.23+0.01c 1.40+0.08e 0.70+0.03e 0.23+0c¢
LVZm 89.63+0.25h 107.28+3.29a 0.29+0.02ab 2.84+0.07a 1.07+0.02¢ 0.17+0d
LVCp 88.36+0.62b 95.47+1.52¢ 0.25+0.01bc 1.71% 0.07d 1.55+0.02a 0.3220.01b
LVAh 92.66+0.29a 110.97+2.76a 0.31£0.02a 2.3220.10¢ 1.56+0.02a 0.33+0.01a
LVAf 86.69+0.51¢ 97.90+1.55bc 0.24+0.02bc 2.60+0.08b 0.85+0.01d 0.06+0e
LVAe 89.69+0.12b 104.93+2.25ab 0.25+0.01bc 2.62+0.05ab 1.0420.02¢ 0.07+0e
LVCs 91.62+0.28a 108.38+4.50a 0.29+0.01ab 2.500.07bc 1.46+0.02b 0.3420.01a

FAREBIIR 1, F—FIARR/NG PR R 22 57 3 (P<0.05) .

2.4 BAEXTTIEEYE Alpha SR
A5 A AL i B 5 B 4R T 90% , 3Kk 3] 43 B 2
Ko M S AT, R L E, LVCp Ab BRI 2 R
T Chaol 8%0F1 Shannon 841, A A/EALFE Chaol
BAUH Shannon +8 %05 %) R 22 55 N 2% i B A 1E
IR WA T AN TR o B AR, 4R AE
AbPR 5 XF B8 Simpson FE R =2 A B &, KT
0. 998, i W1 4% &b FHLEH TR v D0 44 B voi T 2 REAEATR
x5 BIEXLTIEME Alpha ZHMEH
Table 5 Effects of rotation on alpha diversity of soil bacteria
b Chaol 155k
X IR 6 024.96+298.79a

Shannon 84X Simpson 8%

10.88+0.05a  0.998 748 8+0a

LVZm 5 747.75+164.44ab  10.822+0.03ab 0.998 793 0+0a
LVCp 5150.65+141.83b  10.66+0.02b  0.998 618 3+0a
LVAh 5 800.30+140.38ab  10.78+0.08ab  0.998 285 5+0a

LVAf 6 105.01+179.79a  10.87+£0.04a  0.998 794 5+0a

LVAe 5 825.13+153.82a 10.85+£0.02ab  0.998 850 5+0a

LVCs 6 090.44+49.86a 10.91£0.01a  0.998 838 0+0a
HAFELEE 1, Rl—FIRREVNG FRE:RR 225 8.3 (P<0.05)

2.5 BAEXMTIEMEABEAMMNZN

H P 2 AT, 7 A A S AT B R Ve 2H T A
TE 10 AT T2, 49 228 FE B 1] ( Proteobacteria )
(34.97%~ 39.62%) . il £k B '] ( Actinobacteria )
(23.80%~ 33.79%) . % 75 W '] ( Chloroflexi )
(7.35%~ 10.03%) . & #F & '] ( Acidobacteria )
(5.90% ~9. 60%) . ZF HL MU F ] ( Gemmatimonadetes )
(5.80%~ 8.43%) . #L #F & '] ( Bacteroidetes )
(4.59% ~ 6.69%) ., % &5 40 B '] ( Patescibacteria )
(0.83%~1.82%) JEEEE [ ] ( Firmicutes ) (0.79% ~

2.02%) . P& W 1] ( Verrucomicrobia ) (0.80% ~
1.19%) K fi5 £k 2 Ji€ 1% '] ( Nitrospirae ) (0.60% ~
0.86%) ,3X 10 FPE& (5 Fr 47 B A9 97.67% ~ 98. 51%,
AT AL SRR AR ST - e B 1K T 4548
ZHBLTC R | AL R AR 5 A S

Xt E B HEE AT 6 M EA 1 EAT 22 Sk #r
=R 6 Fr7R , LVCs AbFHARTE A 1] 32 5 B fn 25 e T X
TR, AR AR AL BES5 3 IR 22 5 R 1 3% 5 A e MR AL BRI
LW E T DR (LVAS R FERR AL ) | S R
TR AEAL B 5 X I8 25 5 AN 3 5 A5 AR MR AL BRI T
BT EEERERIN, LVCp AbB 2F s | ] £ 5
JE 30 2 R O R HOURF A ] 3 B A AN B
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Fig.2 Comparison of bacteria groups at phylum level in soils

under different rotation patterns
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Table 6 Effects of rotation on relative abundance of soil bacteria at phylum level

s I W] ST WRFT T PRy LT
(%) (%) (%) (%) (%) (%)
payiist 35.98+1.75b 33.79+2.66a 7.35£0.47a 5.90+0.57¢ 6.40+0.72bc 5.71+0.41bc
LVZm 36.56+0.36b 28.17+0.44bc 8.16+0.42a 8.66+0.43ab 6.44+0.44bc 5.26+0.26¢d
LVCp 34.97+0.91b 25.02+1.15¢d 9.43+0.09a 9.60+0.61a 8.43+0.36a 6.03+0.12b
LVAh 36.15+2.78b 29.76+1.76b 10.03+4.06a 8.46+0.81ab 5.80+0.62¢ 4.59+0.45¢e
LVAf 35.37+1.40b 30.68+2.14ab 8.46+0.43a 8.52+0.49ab 6.72+0.51bc 5.06+0.27de
LVAe 37.24+0.32ab 25.89+1.30cd 8.98+0.39a 9.39+0.70a 6.74+0.53bc 5.38+0.42¢d
LVCs 39.62+0.73a 23.80+2.55d 8.70+0.60a 8.04+0.60b 7.25+0.63b 6.69+0.28a

FAREBIIR 1, F—FIARR/NG PR R 22 57 3 (P<0.05) .

BT BRI A W 2= A DU AR 19 JRy B 468K
LR AT 532832 B BRI PRI 2 R 22 550104 40 T
= 75 NS = < S B T O 51 R N ST < ) e |
74.93% ~77. 85% , 75 CL W J& - & FE R R 9 10
W& R EEFT & ( Lysobacter) | Subgroup _ 6 4
F I R ( Sphingomonas ) T 85 HL 78 7 & ( Lute-
imonas) MNDI /S J& (Aeromicrobium) . KD4-96 .
Gitt-GS-136 it L & ( Nocardioides ) |11 ¥ i J&
(Arthrobacter) , /N[ AL PRXT 4 b6 = & A 5200, 4%
AEAL PR 5 T BB AH L, Subgroup _6 | B PR 0 R
( Luteimonas) \MND1 F KD4-96 =& FERG N , ¥ 2
AR & ( Sphingomonas ) 25 G & ( Nocardio-
ides) AT ¥T & (Arthrobacter) F & FEFEAIK
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OOthers; @ 19 1 [ J& (Arthrobacter), 8 25 i#% R [K I & (Nocardioides);
8 Gitt-GS-136; 8 KD4-96; < (4% )& (Aeromicrobium), mMNDI
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Fig.3 Comparison of bacteria groups at genus level in soils un-
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Fig.4 Comparison of bacteria groups at genus level in the soil under different rotation patterns
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Table 7 Correlation analysis between soil enzyme activities and dominant bacteria genera

HIM FFEIR Subgroup_6 {%%ﬂﬁ %g% MNDI %}% KD4-96  Git-GS-136 E’%% %f}%
1 4 AL AU 0.37 0.13 -0.10 -0.22 -0.19 -0.31 -0.16 -0.68 -0.13 -0.02
T P B R il 0.53 0.22 -0.15 -0.33 0.18 -0.10 0.30 -0.77" -0.21 -0.12
iR 0.36 0.25 -0.34 -0.10 0.16 -0.05 0.05 -0.53 -0.21 -0.08
27 Y K i 0.50 0.27 -0.09 -0.29 0.57 0.13 0.77* -0.55 -0.29 -0.26
JREAE Bl -0.10 0.71 -0.57 0.48 0.20 -0.62 -0.12 -0.13 -0.66 -0.56
AR -0.08 0.13 -0.14 0.28 -0.46 -0.41 -0.74 -0.02 -0.19 -0.09

T FARAE 0. 05 K- LB EAR,
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Table 8 Eigen values of principal component analysis and contri-

bution rate of variance analysis of soil physical and chemi-

cal factors

I S ik R
1 7.608 42.269 42.269
2 3.845 21.363 63.632
3 3.217 17.872 81.504
4 1.706 9.477 90.981
5 1.246 6.923 97.904
30 e

AR ) B B B, R S SR |

®9 TEBUBEFERSBIEREES
Table 9 Principal component score and comprehensive score of soil

physical and chemical factors

(Y
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AhE FL F2 F3 F4 F5 F e

TR -0.831 0.194  0.050 0.045 0.030 -0.513 6
LVZm 0.207 -0.218 -0.026  0.043 -0.003  0.003 4
LVCp  0.101 -0.024 0.345 -0.101 -0.044 0279 3
LVAh  0.496 0.112 0.073 0.107 0.093 0882 1
LVAf -0.161 -0.224 -0.080  0.095 -0.085 -0.455 5
LVAe -0.112 -0.170 -0.172 -0.139  0.079 -0.514 7
LVCs 0299 0.329 -0.190 -0.049 -0.071  0.318 2
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