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Study on soil nutrient and enzyme in hillclosed and afforested
natural secondary Pinus tabulaeform s forest
land in Huanglong mountain

HOU L in,L El Rui-de,WAN G De-xiang, KAN GBo-wen,L U Jian-jun
(College o Forestry,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Soil nutrient and enzyme contents of natural secondary Pinus tabulaef omis forest land
anong 6 hill closed and afforested (H & A) agesw ere analyzed The results show that in the ssmeH &A ,
w ith depth of =il increasing, contents of organic matter (OM ), NO3 N, available phogphor (AP) and
urease decreased regectively. During 30 years beforeH & A, in the depth of 0 to 20 an of wil,with the
increase of H & A, OM decreased continuously. M earw hile, contents of NOz N, NHZ N and urease
demonstrated a trend from increase to decrease How ever, contents of available potassiun (A K),A P and
CA T indicated a reversed trend Furthemore, 30 yearsafter H & A ,w ith the increaseof H & A , contentsof
OM andA K increased continuously. In the sane time, contentsof NOz N,NHz N,AP and CAT showed a
trend increase to decrease On the contrary, content of urease took on a reversed trend Based on principle
components analysis, values of s0il comprehensive factor decreased For the purpose to mprovew hole level
of nutrient in Pinus tabulaegf om is forest land, selective cut should be carried out 30 years after H & A.

Key words Pinus tabulaef omis hill closed and afforested;, il nutrient; enzyme activity; principle
components analysis
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Table1l V ariety of pH and nutrients in Pinus tabulagf omis forest land anong different H & A
. /O'T] S 1 / »/1 »/1
Hillclosed and : (g kg b R e 1 (mg- kg Y (mg- kg Y
afforestated ot PH O rganic (m,\?o.k_gN — (’EQHJ;% ) A vailable A vailable
ages o matter 8 4 potassium phoghorus
0 20 8 4 255 49 22 3 181 6 39
16 20 40 86 87 34 211 99 7 33
40 60 86 7.4 16 19 4 98 3 16
0 20 8 4 20 1 29 17. 8 248 1 43
25 20 40 8 6 74 19 16 4 117 3 26
40 60 8 6 6 5 19 20 3 103 5 22
0 20 83 18 5 80 24 0 175 2 36
30 20 40 85 83 6 2 16 3 116 3 30
40 60 85 56 31 171 115 5 27
0 20 83 23 6 23 135 162 5 38
45 20 40 85 93 18 13 3 127. 9 31
40 60 8 6 87 18 15 2 112 4 28
0 20 82 29 7 27 20 3 164 9 82
60 20 40 8 4 10 4 14 19 2 111 4 81
40 60 8 4 94 12 18 4 114 1 67
0 20 83 342 24 17. 4 190 4 67
75 20 40 8 4 100 14 13 2 181 2 60
40 60 85 65 13 11 2 190 0 28
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Table 2 V ariety @il enzymes in seriesof H & A Pinus tabulagf omiis forest land
- /am / - /am / /
ilicosed Soil (mg kg ) (mol- L- 1) || Hilldlosed Soil (mg- kg Y (mol- L" %)
tated ages depth U rease CAT tated ages depth U rease CAT
0 20 Q 32 1 934 0 20 Q21 1 833
16 20 40 Q23 1 942 45 20 40 Q19 1924
40 60 Q 20 1 927 40 60 Q 19 1 943
0 20 Q34 1 952 0 20 Q 19 1 883
25 20 40 Q 20 1 961 60 20 40 Q 10 1 959
40 60 Q 09 1 965 40 60 Q 08 1 965
0 20 Q 47 1 886 0 20 Q 29 1 814
30 20 40 Q 44 1 948 75 20 40 Q 16 1 954
40 60 Q 26 1 939 40 60 Q 09 1 962
23
1 y 3
3

Table 3 V ariety of @il nutrients and enzyme in upper layer and different H & A Pinus tabulagf omiis forest land

Index of =il nutrient aﬁ'yrléglt%?:danages 16a 25a 30a 4a 60a
25 547"
30 7.83"" 515"
Organic matter 45 148 329 53277
60 420" 18 08" " 22 66" " 597"
75 3 09 532" 6 64" " 473" 597"
25 14 83" "
30 13 36" " 23 99" °
NO3 N 45 18 72" " 550"" 3156
60 18 33" " 225 27. 94" " 467""
75 883" " 1 96 18 21" " Q 49 1 52




3 Continued of Table 3

Index of =il nutrient af}-(')irléglt%idanages 16a 25a 0a 45a 60a
25 18 46" "
30 606" " 3057

NHE N 45 26 56" ° 14 50" " 36 29" "

60 472" 722" 10 59" " 18 76" "
75 548" " Q29 836" 478" 3 38
25 25 63" "
30 Q 80 8 72" "

A vailable potassium 45 32517 43 277" 21
60 22 31" 36 82" " 8 37" 22 80" "
75 458" 18 19" " 185 15 76" " 23 43" "
25 274
30 Q 96 237

A vailable phosphorus R Q58 852"" 109
60 33 58" " 65 29" * 17. 83" " 13 73"
75 760" " 6 87" " 7.34"" 929" " 507"
25 Q 82
30 476" 440"

U rease 45 227 325 489"
60 8 19" " 888" 786" Qo1
75 151 224 505" 187 441"
ne= 12, ns= 12; nao= 15; nas= 21; neo= 15, n7s= 18, * *. (o= 0 01)

Note Soil sanples in different hillclosed and afforested ages, ni6= 12; ns= 12, nso= 15 nas= 21; neo= 15 nz= 18, * *. Extramely
significant difference (o= Q 01).
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Table 4 Principle components analysisof each il nutrient and enzyme index in H & A Pinus tabulaef om s forest land

Na Index Eigenvalae Contribution rate oor?t';liglljtliecl)trierate
R1 Organic matter 529 Q 5559 Q5559
R2 pH 172 Q0 1809 Q 736 8
R3 A vailable nitrogen Q 69 Q1721 Q 908 9
R4 A vailable phophorus Q 47 Q0911 1 0000
R5 A vailable potassium Q 00 Q 0000 1 0000
R6 U rease Q 00 Q 0000 10000

R7 CAT Q 00 Q 0000 1 0000
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