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Analysis of Canonical Correlation Between Soil Physical, Chemical and Soil
Biological Properties in Vegetation Restoration Area of Kunyang Phosphorite Mine

HE Liping, FANG Xiangjing, LI Guixiang, MENG Guangtao, SHAO Jinping, BI Bo
(Yunnan Academy of Forestry, Kunming, Yunnan 650204 ; China)

Abstract: In order to understand the relationship between soil physical and chemical properties as well as biological
charateristics of the various indicators in vegetation restoration area of Kunyang phosphoritemine, apatite plantations
with eight different vegetation restoration years in Kunyang were selected to examine the soil thickness, bulk
density, porosity and capillary porosity, water content, pH value, organic matter, alkali-hydro nitrogen, to-
tal nitrogen, total phosphorus, available phosphorus, available potassium, total potassium and soil microbial
biomass carbon (MBC), microbial biomass nitrogen (MBN), nitrogen mineralization rate, beta glycosidase
enzymes, acid phosphatase, urease, 4 typical variables were obtained through canonical correlation analysis
for the relationship between 13 soil physicochemical property indexes and 6 soil biological character indexes,
and the canonical correlation coefficients were 0. 997 0, 0. 988 9, 0.879 9 and 0. 997 0, respectively, which
have reached very significant level (p<C0.01) . There were significant correlation between soil physical and
chemical properties and biological properties. Organic matter and MBC, MBN were very significantly correla-
ted, urease, effective phosphorus, total phosphorus and nitrogen mineralization rate and MBN, MBC were
significantly correlated, alkali solution nitrogen, pH, MBC, MBN, urease were significantly related to total
nitrogen and beta glycosidase enzymes, MBN, nitrogen mineralization rate were significantly related.
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1 6. 02bc 0. 73cd 1.97f 17. 371 1 5.08f 27.56d 15. 271 156. 811
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0 350. 3+35. 8d 12.6£2. 6¢ 10.3%£2. 1c 2.1340. 31c 22.8+5.5b 0.10%£0.03b
1 503.0421. 1c 14.3%£3. 4c 13.32£3. 1bc 2.30740.52¢ 22.7+3.5b 0.1240.03b
2 558. 7430. 3¢ 35.3%9.8b 15.1+£2. 8bc 3.01%£0. 36bc 22.5%2.6b 0.1540. 05ab
3 723.7443.5b 41.948. 1ab 15.542. 5be 3.7740.65b 30.3+5. 3ab 0.18+0. 03ab
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VE BUE O =R SV S (R bR i 22, 7] — 31 o A [ 52 R R A7 76 22 57 (p<<0. 05) . MBC: SUE Wk . MBN: A A . TR
*6 AEAMSEFEMBEBREMHBIRIEHTN ng/g
6:1 wde 18+ 1 w9c 18+ 2 w6,9¢ 17 :0 10Me 18: 0 10Me 15 : 0 1so 18+ 1 w7c 17 : 0 cyclo
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1 1.9040.34d 8.16%3.5a 1.7720.63c 0.6640.21b 1.0320.37b 2.492£0.75d 4.5940.55ab 1.50£0. 44a
2 2.34%+0.33c  6.73+1.7b 1.9540.58c 0.7140.21b 1.41+0.64ab 3.0040.68c 3.92+0.35b 1.32+0.23a
3 1.73£0.53d  5.5242.3c 2.30%0.43a 1.224+0.27ab 2.37+0.27a 3.1640.67c 3.34740.51b 1.4740. 35a
5 2.59%+0.45¢c 6.41%1.2c 2.572£0.35a 1.232£0.22ab 2.2140.61a 4.06£0.61b 2.994£0.42b 1.26=£0. 26a
10 3.9040.22b 4.41%+1.0d 3.31+£0.50ab 1.3740.27ab 2.3540.22a 4.697+0.40ab 3.17=+0.34b 1.25+0. 26a
24  4.5740.53a 3.94740.7d 4.16%0.52a 1.55+0.13a 2.84740.5la 5.444+0.83a 3.31%+0.54b 1.2940.61a
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5 0.7188 0.3530  23.9528 18 0. 1566
. . . . NI ‘/‘*/\- Q Sps Q Jefen Q et Q Hﬁﬂ‘]#ﬁﬂ
6 0.5194 0.7303 7.2297 8 0.5121 IREGS 1AL 56 2 2158 3 SRS 4 R Rt (U
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PER (A=0.9970" ") (A=0.9889" ") (A=0.8799" ") (A=0.0.8568" ")
m; Ty, m; Ty m; Ty, m; Ty
) 0.0618 0.5338 0. 1860 —0.0132 —0.2348 0.2727 —0.2683 —0.4378
z 0. 0546 0. 8201 0.2461 0. 3042 —0.4330  —0.3119 0.1392 0.0319
x4 0.0919 —0.6199 —0.0756 —0. 1101 —0.0476 0.1037 —0.9174 —0.6647
x4 0. 0598 —0.7097 0. 1880 —0.0884 —0.1192  —0.0446 —0.5411 —0.4488
x5 —0.0916 0.3158 —0.4134 —0. 6349 0.4212 0.2619 0. 3447 —0.3724
x 0.1372 —0. 6644 —0.1654 0. 3872 —2.2412  —0.3356 0. 8831 —0.2120
7 —1.1795 —0. 9809 —2.2626 0.1327 —6.0717  —0.0782 1.0113 —0.1021
s —0.2985 —0.9078 0. 8665 0.1462 6.6234  —0.1730 2.1290 —0.1921
7y 0. 3092 —0.8703 0. 6544 0.1194 —1.5867  —0.3006 —2. 0469 —0.2224
Z1 —0.1255 0. 0780 —2.4677 —0. 6630 —4.0176 0.1918 1. 4021 0.3227
11 0. 0998 —0. 2897 2. 0871 —0. 3605 3.1081 0.4145 —0.9755 0.4463
1 —0.0171 —0.5774 0.5075 —0.1132 1.9957  —0.2041 —0. 9435 —0.2198
1 —0.0249 —0.4722 —0.0702 —0.0937 0.4528 0.3325 0.5072 0. 3422
PR li rvi li rvi li rvi li rvi
i 1.2589 0.9678 0.2163 0.1735 1.4933  —0.1691 —0.6013 —0.0013
Vs —0.1763 0.8615 —0.8913 0. 0326 —1.6028  —0.4423 —1.7453 —0.1794
Vs —0. 0401 0.7762 1.4065 0.5584 0.7868  —0.2356 —2.5739 —0.1250
Vi —0.2996 0.8245 0. 2503 0.4242 —0.5552  —0.3367 3. 8294 0.0853
Vs 0.2276 0.9295 —0.5905 —0.2775 0. 5740 0.1083 0.5710 —0.0412
Vs 0. 0000 0.7661 —0.2491 0.2563 —0.9804  —0.4895 0.5161 0.1185

U, = 0. 06182, + 0. 0546, + 0. 09192, + 0. 05982, —
0.0916 x5 + 0. 13722 — 1. 17952, — 0. 29855 +
0. 30922, — 0. 125521, + 0. 0998, — 0. 0171z, —
0. 024925V, =1. 2589y, —0. 1763y, — 0. 0401y, —
0. 29967, 0. 2276y; +0. 0000y

5 2 AR SR
U,=0.1860x, +0. 2461z, —0. 075625 +0. 18802, —
0.41342; —0. 16542, —2. 26262, +0. 866525 +
0.6544xy—2. 46772y, +2. 08712, +0. 50752,

—0.0702x3

V,=0. 2163y, —0. 8913y, + 1. 4065y, +0. 2503y, —

U

0.5905y; —0. 2491y,
53 dbr LA G -

s =—0.2348x;, —0. 43302, —0. 0476x; —0. 1192,
+0.4212x; — 2. 241225 — 6. 07172, +6. 62342,
—1.5867x¢ —4. 01762, +3. 1081x,, + 1. 9957

X2 +O. 4528113

V,=1.4933y, — 1. 6028y, + 0. 7868y, — 0. 5552y, +

U

0.5740y5 —0. 9804 y;
94 bR EL A G

Vi
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