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Study on the Soil Nutrients and Enzym e A ctivity of Cultivate
G inseng Soil in the Facm land and W ild G inseng Soil under Forest by
Canonical Correltion Analysis
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Abstract The relatbn betw een soil nu trient con tents and soil enzyne activities of different years gnseng soil n
Leshan cultvated fam land and ginseng soil under the forest n the Y an jang countiy w as stud ied by canon ical corre k-
tbns analysis to nvestgated its key soil enzym e activity nutrients and the either relationsh p for ginseng soil fertility
The results showed hat itwas disparate that he mportance of major nutrients and enzymew as n ginseng soll fertility
and the mechanisn between trace element and enzyme between the wo kinds s0i] and n the cultvated fam land the
contents of organic matter and total nitrogen totalphosphoms available phosphorus and available kaliun, Zn had great
relatbn w ith phosphatase actwity, invertase activity and catalase activity and the Cumu lative was 74 2b, while phos-
phatase activity nfluenced the phosphoms foms invertase activily played an inportant betveen the transfom ation of
ogan icmatter and the contents and foms of nitrogen phosphorus and kaliuny Catalase activity accelerated decam pe-
sition transfom atbn of organic matter Only Zn content affected enzyme activity pranotng the activity of phospha-
tasg nvertasg calalase atsane extent the nutrientCu had an effect on the catalase activity The first canon ical corre-
lation ndex n the gnseng soil under foresf the contents of organic mattey total phosphoms available kalum and Fe

content had great relatbn wih soil phosphatase activity, invertase actw ity, urease actwity and catalase actvity and the
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Cunulativew as 58. 0%, however Fe contenthad an nhbiting effect w ith four knds soil enzyme at some extent the
content ofM n and Cu had an activated effect on the nvertase activity W ith the gnseng growth years added integral
soil nutrient factor and integral soil enzym e decreased abng gnseng root systen grow ng directon " Integral soil en-
zyme factor" can be used as a biological index of soil fertility which together with soil nutrients must be considered
when the soil of cultivate ginseng soil fertiliaty was evaliated or mproved

Key words Cultivate ginseng soil in fam land W id ginseng soil under forest Soil nutrient Soil enzyme actv+

ty, Canonical correlation anlysis
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correlatbn analysis)

m n :
U= aXi+ aXo+ -+ a X (1)
Vi=bhYi+ hY,+ ..+ bY, (2)

&, &, -y o X
b, by, -y, h Y , u Vv
’ 1

”»
B

( Canonical correlation coefficient)

, SAS 6.0 ,

Tah 1 Soil nutrients and enzym e activity of cultivated ginseng in the farm land by canonical correhtion analysis

Soil nutrients canonical varate

Soil enzym e canonical varinte

1 2 3 1 2 3
E genvalue 28. 324 7. 029 1. 992 28324 7.029 1. 992
Cum ulative 0. 742 0. 926 0. 978 0.742 0.926 0. 978
a, Coefficieht 0. 620 - 0. 110 - 0. 107
) 0. 687 -0 073 -0 074
a 0. 812 0. 203 - 0. 032
ay 0. 103 -0.011 - 0.454
a 0. 504 0. 441 0. 307
3 0. 753 0. 139 -0 139
& 0. 883 - 0. 066 - 0. 187
& 0. 009 0. 343 -0 126
ay - 0. 085 - 0. 066 0. 114
ay 0. 266 0. 509 0. 01
a, 0. 659 0. 095 - 0. 495
bl 0. 885 - 0.453 0. 07
b2 0.951 -0222 0. 156
b3 - 0505 - 0.817 0. 221
b4 0.871 -0111 0. 478
Vi Va2 Vs, 123
) EREHH "
2 1 1 [13 2
1 s
X (11 x24), U=0.620{,+ 0. 68X, + 0. 812X+ 0. 103X 4+
Y(4x24) U 0. 504X s + 0. 753X + 0. 883X ; + 0.009% 5 — 0. 085Xy
ViU ,V + 0. 266X+ 0. 65%
) X Y X1 Xy X Vi= 0.885Y,+ 0.951Y,+ 0. 871Y; - 0. 505Y,
N P K N :
P K FeMnCu ZnY, Y, V; Y, Uy=-0.110¢, - 0.073Y,+ 0. 203X; - 0. 011X 4
+ 0.441X5 + 0. 13%¢ - 0.066Y; + 0.343X;5 —
SAS 6.0 0. 06@(94‘ 0. 509Xl()+ 0095X11
, X , Y Vo= = 0.453Y,- 0. 222Y,- 0. 111Y5- 0. 817Y,
X X Y s :
. E+ U; = - 0.107X; - 0.074X, - 0.032X; -
genvalue 28.324 7.029 1.992 0. 817 0. 454X, + 0.307Xs — 0. 139X — 0. 187X;7 — 0. 126X
, : 37.345/ + 0. 114Xo + 0. 010X o — 0. 495X,

38. 162 x 100= 97. 8%k 2
U, U, Us

V3= 0.070Y; + 0. 156Y.+ 0. 478Y;z+ 0.221Y,
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Tah 2 M ultivariate statistics and F approxin ations
F 1 2 P> F
Statistics E flec ive value F valie DF1 DF2 >
W iks lanbda 0. 000 8 4.5392 44 36. 386 3 0. 000 1
pilhl’s trace 2956 8 3.0919 44 48 0. 000 1
Hotelling- b ley trace 38 162 6.504 9 4 30 0. 000 1
Roy, s greatest root 28. 3238 30. 898 7 11 12 0. 000 1
1 2 2
0.982 8§ F >
P < 0.01 1 “ 7
, W ik's lanbda “ ” :
U[ Vl B
X1X2X3X5 X6X7X11 N 22
N P N P K SAS 6.0
ZH s X s Y
i Y, , , X Y
NPK E genvalies 10. 591, 4. 658 2. 04Q 0. 980
Zn R R
P K , 17.289/18.269 % 100 = 94. 64% 2
U U, Us
Vi Vo Vs, 123
v (3
40 4 2 « 2 «
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30 1 s
251 T :
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Fig 1 Frist canonical varhble ordnation picture
, 1
0.9357 F
(P<0.01)
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0.454X s + 0. 321X + 0. 536Y; — 0.575Y5 — 0. 061X
+ 0. 180¥10— 0055(11
Vi=0.734Y,+ 1.612Y,+ 0. 754Y; + 0. 904Y,

U= - 0.019% + 017X, - 0.055 ;3 — 0. 263X 4 +
0.267s — 0. 170K — 0. 226X, + 0.233X5 - 0. 711X,
+ 0.460¥,0- 0.318

Vo= 0.268Y,+ 0.599Y, - 0. 381Ys+ 0. 236Y,

Us= — 0.06% ,+ 0.040¥,+ 0. 043Y 5+ 0. 424X,
+ 0. 128¥s + 0. 186 + 0.557K; + 0. 21K s + 0.017X,
+ 0.230¥ - 0. 153X,
V3= 0.611Y, - 0.210Y, - 0. 0125 - 0. 086Y,
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0.9559 F
(P< 0.01),
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Tah 3 Soil nutrients and enzym e activity of ginseng under forest by canonical correlation analysis
Soil nutrients canonical varate Soil enzym e canonical varite
1 2 3 1 2 3
E envalue 10. 591 4. 658 2040 10. 591 4. 658 2 040
Cum ulative 0. 580 0. 835 0. 946 0.580 0. 835 0. 946
a, Coefficieht 0 5454 0.0185 -0.0690
& 0. 3632 01713 0. 0397
a -0 7368 -0 0545 00433
a, -0 1251 -0 2634 0. 4238
as 0. 4535 0.2673 0. 1277
a 0. 3208 -0.1699 0. 1859
& 0. 5359 -0 2255 0.5574
ag -0 5746 0.2332 02140
a -00610 07114 0. 0166
ay 0. 1800 0. 460 4 0. 2301
ay -00551 -0 3177 -0 1528
b, 0.734 0 0.268 3 06112
b, L.6121 0.598 6 -0.2099
b, 0.754 2 - 0.3813 -00118
b, 0.903 6 0.2358 - 00860
4 F
Tah 4 Multivariate statistics and F approxin ations
F 1 2 P> F
Statistics E ffec tive value F vale DF1 DF2 >
Wiks lanbda 0. 0025 5.0863 44 59. 340 75 0. 000 1
pilhi s trace 29030 4.3303 44 72 0. 000 1
Hotelling-bw ley trace 18. 268 8 5.605 2 44 54 0. 000 1
Roy/ s greatest root 10. 590 9 17.330 6 11 18 0. 000 1
\A ” 3
807 0.8233 F
701 (P<0.01)
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Fig 2 First canonical varible ordination picture
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