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1
1.1
pH pH
—  103°10'~103°40'E  24°30'~25°03' N SPSS190  Excel
17.2°C 1 069.4 mm 2010
103°35' ~ 104°40' B 25°53" ~ 26°44/
N 14.9°C 997.2 mm 2
103°35'~104°45'E 23°18'~ |
23°59'N 17.1°C : .-
1255.0 mm'™ (P<0.05) 12.6% ~ 13.9%
1.2 > > (P<0.05)
20.9% ~ 48.7% >
> (P<0.05)
() 14.1% ~ 20.3% >
“s” > (P<0.05)
5 8.8% ~ 18.6% pH > >
3.35x10" hm’ 19.06x10* hm? (P<0.05) 579, ~
6.88x10* hm?!'® 6.1%
144
36 68 (CV) CV=10% 10%<CV<100%
CV=100% (201
( 2m Im 1.5 m)
1 pH
(500 g) CV<10%
£1 AERLBESEE
Table 1  Soil nutrient contents in investigation regions
(g/kg) (P>0s, mg/kg) (K>0, mg/kg) (g/kg) pH
36 1.83+0.25b 23.69+495a 118.67 £20.85b 29.58+£5.51b 6.08+0.55b
144 1.94+027a 16.89+8.23b 141.16 £28.69 a 35.14+5.74 a 6.19 + 0.44 ab
68 1.67+021 ¢ 10.26 £3.30 ¢ 122.75+17.33b 2754+242b 6.31+£036a
P<0.05
2.2 222%  66.7%
70.6%  20.6%
( 2
[21] 89.6%
3 75.0%
25.0% 39.7%
33.3%  25.7% 57.4%
61.1% 86.6%
27.1%
67.4% 75.0%
313%  47.9% 16.7% 85.3%
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Table 2 Classification standard of soil nutrients in 2™ national soil
survey Bartlett
(P 0.00) KMO 0.707
(g/kg) (g/kg) (mg/kg)  (mg/kg)
>40 >2 >40 >200 2.3.1
30 ~ 40 1.5~2 20~40 150 ~200 X1) (X2) (X3)
20 ~ 30 1~15 10~20 100~ 150 (Xy) pH(X5)S ( 4
10~ 20 0.75~1 5~10 50~ 100 pH
6~10  0.5~0.75 3~5 30 ~ 50 pH
<6 <0.5 <3 <30 (P<0.05)
pH
(P<0.01)
2.3
SPSS19.0 0.748
£33 AERXRTEFIERXSKR
Table 3  Classification of soil nutrient contents in investigation regions
(g/kg) (%) (g/kg) (%) (mg/kg) (%) (mg/kg) (%)
43.60 20.1 2.19 31.3 54.27 35 208.70 5.6
(n=144)
36.03 333 1.78 479 27.80 6.9 169.95 27.1
27.68 25.7 1.45 20.8 14.61 89.6 124.02 67.4
18.63 20.8 - - - - - -
41.65 5.6 2.19 22.2 - - - -
(n=36)
34.02 333 1.78 66.7 25.56 75.0 156.36 8.3
26.06 61.1 1.43 11.1 18.08 25.0 121.01 75.0
- - - - - - 89.31 16.7
- - 2.17 8.8 - - - -
(n=68)
32.09 13.2 1.69 70.6 23.66 1.5 153.49 7.4
26.85 86.8 1.43 20.6 13.00 39.7 122.66 85.3
- - - - 8.17 57.4 92.96 7.4
F4 BIREXRNER )
Table 4 Correlation coefficients matrix of soil indexes -1 5
X)) (X2) (X3) (Xa) pH(X5) 1 (PC 1 ) 1.884 2
X 1 0.187  0.182"  0.748"  -0.042 (PC2) 1.221 3 (PC3)
(X2) 1 -0.156" 0.161°  0.212" 1.043 3 37.671%
X) 1 0.265"  0.155" 24.426% 20.858% 82.954%
(X3) 1 0.046 3 82.954%
pH(Xs) 1 3 3
* o kE P<0.05 P<0.01 3
1
2.3.2 5 0.924 0.887 1
2
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0.825 2 x6 EIMNBFNAREER

Table 6 Matrix of principal component score coefficients

X X; X X X

3 0.695 1 . : : °
3 3 PC1 0.513 0.149 0.072 0.504 —0.100
PC2 -0.128 0.371 0.258 0.008 0.806
PC3 -0.040 —-0.599 0.715 —0.001 0.112

1(PC1)> 2(PC2)> 3
RT FTRRXBELEFDERNBAREEES

(PC3)

x5 EHSHHEEE R RRITH

Table 7 Scores and comprehensive scores of soil nutrient
principal components in different regions

Table 5 Eigenvectors and cumulative contribution rates of F1 F2 F3
principal components
-0.224 2 -0.004 2 -0978 3 -0289 2
PC1 PC2 PC3
0857 0000 o283 0.501 1 0.049 1 0141 2 0.231 1
0.204 0.825 0234 -0.943 3 —0.102 3 0218 1 —0.335 3
0.436 —0.356 0.695
0.924 0.000 -0.119
pH 0.107 0.637 0.657 (P<0.05)
1.884 1.221 1.043
(%) 37.671 24.426 20.858 Al A2 AB B
(%) 37.671 62.097 82.954
(P<0.05) AB B
2.3.3 3
(P<0.05)
( 0 Al A2 AB B
Fy 0.513X+ pH
0.149X,+0.072X5+0.504X,—0.100Xs  F, —0.128X,+ AB A (Al A2
0.371X,+0.258X5+0.008 X, +0.806Xs  F;  —0.040X,—
0.599X,+0.715X5—0.001.X,+0.112.X; AB AB B
5 3 3
3 (7 ( 8 Al
F=Xb,F=bFy+byFytbsFyt.. +bFy(b AB
) F 0.37671F+0.24426F,+
0.20858F; F (7
(PCl)  (F1) 2
(PC2)  (F2) > > 3 (PC3) 3
(F3) > 1 (PC1)
2 (PC2) 3 (PC3)
(0231)>  (-0.289)>  (-0.335)
3 > N [22]
2.4
3 ()
(GRS pH
Al A2
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Table 8 Nutrients in different layers of farmland profiles in typical areas of investigation
(cm) (g/kg) (P20s, mg/kg) (K20, mg/kg) (g/kg) pH
Al 0~19.5 1.67 £ 0.06 a 94.56 £ 8.05 a 112.00 £46.50 a 3571 +0.14 a 6.26+0.22 a
A2 19.5 ~34 1.03+£0.15a 1247+ 0.79b 65.90 +8.40 b 2446 +0.35b 6.25+0.01 a
AB 34 ~55 0.60+0.10b 6.48+1.86¢ 41.90+18.20 ¢ 11.24+248¢ 6.09£0.11a
B >55 0.53+0.06 b 5.65+044c¢ 34.13+10.87 ¢ 6.99+295d 6.13+£0.29a
Al 0~20.5 0.73+0.35a 1591+ 13.85a 58.23+10.37a 1228 £8.27 a 557+0.17a
A2 20.5 ~38 0.70+0.20 a 8.84+£521b 37.00+0.40 b 12.07+3.71 a 544+0.01a
AB 38~57 0.30£0.01b 2.16+0.10 ¢ 31.35+245¢ 491£0.13b 527+0.15a
B >57 0.30£0.01b 2.11+£0.05¢ 31.80£4.70 ¢ 3.88+£0.12b 529+038a
Al 0~16 1.20+£0.10 a 14.63+2.56a 132.20 £ 10.10 a 2626+336a 579+023a
A2 16 ~32 1.10+0.10 a 12.27+4.13b 64.35+20.25b 25.14+1.69 a 577+0.19a
AB 32 ~65 0.50+0.01 b 2.06+0.39¢ 29.20+0.90 ¢ 6.94+146b 5.55+0.06a
B >65 0.40+0.01b 1.96 £0.09 ¢ 26.45+1.05¢ 4.94+0.38D 498+0.23a
P<0.05
[23] [24] [25]
(P<0.05) AB A (Al
A2)
[11-14,26] AB AB B
[27] AAl  A2)
AB AB
[28]
[29-30]
[21,35-36]
3
[31]
[11-15,32-34] [12]
[21,38]
pH
(0.231)>  (-0.289)>  (-0.335)
5
3 < < [39]
3 ( > > )
“ »
(35371 Al A2
(P<0.05) Al A2 AB B
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Evaluation of Farmland Fertility of Typical Karst Area in
Central and Eastern Yunnan

FAN Maopanl, ZHOU Fengz, WU Kaixian®, AN Tongxinz, WU Bozhi*

(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;
2 College of Agriculture and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: The karst area is widely distributed in Yunnan Province, the evaluation of farmland fertility in different counties
in karst areas can provide scientific bases for the utilization, improvement and agricultural production layout of soil resources. In
this study, 248 soil samples were collected from farmland profiles in Xuanwei, Shilin and Yanshan in the karst areas of central and
eastern Yunnan, total nitrogen, available phosphorus, available potassium, organic matter and pH of the samples were determined,
and then soil fertilities of farmlands were assessed by the principal component analysis (PCA) method. The results showed that
the determined five soil indexes were moderately variable in tillage layers in the three regions. Total nitrogen, available
phosphorus, available potassium and organic matter were significantly different between AB layers and A (A1 and A 2) layers, but
weren’t significantly different between AB layers and B layers. Three principal components were extracted by PCA which
reflected 82.954% of the original information. The first principal component was organic matter and total nitrogen, the second one
was available phosphorus, the third one was available potassium, the comprehensive scores of soil fertility was in order of
Xuanwei (0.231) > Shilin (-0.289) > Yanshan (—0.335). The above results can provide reference for soil nutrient regulation and
developing plateau characteristic agriculture in karst areas.

Key words: Karst areas; Soil nutrient; Soil profile; Spatial variation; Principal component analysis(PCA)
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