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Table 2 Physical and chemical properties of substrate materials
" EC
Materids P /US ° an—1 Total Porosity/ % Aeration Porosity/ % Water Retaining Porosity/ %
Cow dropping biogns residue 7.9340.03 1537. 347. 84 66. 21£1.27 5.82+1.48 60.39-+0.38
Vermmialite 8.720.01 62.8£1.0 77.27£1.58 2.68+0. 15 74.59+1.72
Perlite 9.3310. 11 38.6140.72 62. 0010. 85 26.07 +0.98 35.93£1.52
3
Table 3 Physical and chemical properties of substrate formulas
" EC
No. P /PS8 el Total Porosity/ % Aeration Porosity/ % Water Retaining Porosity/ %4
1 7. 9240.03 780.0+39.2 68.73+0.74 6.53+1.3 62.2042.01
2 8. 0140.04 1211.3£10.7 66.37+2.57 8.96+3.9 57.4142.11
3 7. 9940. 00 1 460.3430. 1 64.73£0.75 6.23+1.53 58.50 +1. 39
4 7. 9840.02 1716.745. 4 61.63£1.54 8.91+2.52 52.72 £1.07
5 7. 9540.02 1 119.3£25.1 64.5140.40 3.36+0.35 61.16 10.41
6 7. 9240.01 1 491.3+46.8 63.11£1.54 4.312£0.70 58.80 +1. 56
7 7. 8810.02 1 688.34+31.7 67.06-20. 46 5.04£0.18 62.01 +0.38
8 7. 8140.02 179.34+19.8 62.02-£0.70 564104 56.38 +1.02
8
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Table 4 Correlation coefficients of physical and chemical properties
pH EC . . . . .
Total Porosity Aeration Porosity Water Retaining Porosity
pH 1 —0.3638 0. 1362 0. 4817 —0.1954
EC —0.3638 1 —0.6989 0. 0427 —0.5718
Total Porosity 0. 1362 —0.6989 1 — 0. 0008 0.7789
Aeration Porosity 0.4817 0. 0427 — 0. 0008 1 —0.6278
Water Retaining Porosity —0.1954 —0.5718 0.7789 —0.6278 1
5
Table 5 Correlation coefficients of two groups of variables
pH EC ) ' ! . )
Total Porosity Aeration Porosity Water Retaining Porosity
Cow dropping biogas residue —0.5029 0.9815 —0.6787 —0.0017 —0.5283
Vermiculite 0. 379 —0.9682 0. 6674 —0. 1836 0.6357
Perlite 0. 6946 —0.355 0.2545 0. 8158 —0.3131
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6
Table 6 The canonial correlation coeffidents
Canonica Correlation Adjusted Canonical Correlation A pproximate Standard Error  Squared Canonical Correlation Pe>F
1 0.9989 0.9982 0. 0008 0.9978 0. 0689
2 0.8997 0. 8669 0.0720 0.8095 0.3446
2.3.2 6 , 1.0772—90.0816,3 172 62584+ 115.87675.
1 Vi—W) 0. 989 , ’
° ’ =01 ’ ’
’ ’ ’ ’ 2
° H ) ’
2.3.3 7 1 , 100 .
: V1= 1. 6312x1 +-0. 6349x2; W1=—0.2581ly1+
7 1
Table 7 Typical varable composition coefficients of the first pair
Cow dropping biogas residue Vermiailite Perlite
V1 1. 6312 0. 6549 0
pH EC . . . . .
Total Porosity Aeration Porosit Water Retaning Porosity
/41 —0.2581 1.077 —90.0816 72.6258 115.8767
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Table 8 Correlation coefficients of original variables and typical variabls
Cow droppi H EC Aerati Water Retaini
oW dopping Vermiaulite Perlite P Total Porosity craton alor Helaming
biogas residue Po rosit Porosity
4 0. 9906 —0.9404 —0.5202 —0.5717 0.9669 —0.6699 —0.1230 —0.4454
w1 0. 9895 —0.9394 —0.519% —0.5724 0.9680 —0.6707 —0.1231 —0.4458
3 [2 , ,
. »2008(3); 173-175.
’ ’
[3 , [J-
) 1999, 32(1; 20-25.
T [4 , , . [J.
o ’ , 2007, 35(35): 11549-11550.
’ [3 s , [J. s
R 1999, 17(4). 31-33.
, [ 4 s s [J. s
2009, 26(9): 25.
’
[ s [J-
’ ° ’ » 2008(1): 60-62.
’ (8 [M] . 2 192
o 61-62
[9 , [ M].
[ (M. , 2005 . 2005: 81.
341-359. [ 10] [M]. » 2000: 186.

199



o o ~ =Y -
JbF A 2010015 197~ 200
(11 . Window s SAS 6.12&8.0 [M] . [ 12 . . [M].
, 2001; 528-532. ,2005: 81.

The Canonical Correlation Analysis on Physical and
Chemical Properties of Biogas Residue Artificial Substrate

ZHANG Xiao-gian', CHEN Zhuo', MA Hao-cheng', PAN Wang', PANG Chang-le’, QU Ying-hua'
(1.College of Water Conservancy and Civil Engineering Agricultural University, Beijing 100083;2. College of Engineering Agricultural U niver-

sitys Beijing 100083)

Abstract; T his paper analyzed on substrate formula and physical and chemical properties with the canonical correlation. It

showed that, biogas residue artifidal substrate formula was significantly correlated with their physical and chemical prop-

erties, which was reflected by biogas residue and vermiculite. Water containing pores and conductivity were more impor-

tant among physical and chemical properties. We can take advantage of the relationships between substrate formula and

physical and chemical properties to predict each other.

Key words: biogas residue artificial substrate; biogas residue; phy sical and chemical properties; canonical correlation
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