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( 1, ,
1
105 /g + /- 105 /g o+ /- 104 /g o+ /- 100 /g +/-
23.97 7. 31 3. 60 1. 32
N 28.27 4. 30 8. 80 1. 49 8. 91 5. 31 1. 77 0. 45
NP 31.92 7. 95 7. 50 0. 29 6. 44 2. 84 1. 92 0. 60
N PK 31.33 7. 36 8. 09 0. 78 7.72 4. 12 2. 01 0. 69
M 31.56 7.59 8. 62 1. 31 10. 70 7. 10 2. 84 1. 52
MN 34.18 10. 21 13. 04 5.73 11. 08 7. 48 3.20 1. 88
M NP 32.93 8. 96 16. 11 8. 80 12. 10 8. 50 3.99 2. 67
MNPK 35.46 11. 49 14. 45 7. 14 14. 75 11. 50 3. 47 2. 15
+ /-
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5.76  6.92¢/kg, 69.5% 74.4%, 1.50
1.90g/ kg, 18.1% 23.1%
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2
HA/FA
(g/ke) (g/kg) (g/kg) (g/kg) (g/kg)
I1.5 1. 98 0. 48 1. 50 5.67 0.32
N 11.9 2. 28 0. 65 1. 63 6.30 0.36
NP 12.6 2. 26 0. 63 1. 63 5.99 0.38
NPK 13.1 2. 45 0. 60 1. 85 5.86 0.32
M 13.0 2. 58 0. 61 1. 90 5.89 0.21
MN 13.1 2. 45 0. 68 1.77 6.16 0.38
MNP 13.2 2. 40 0.71 1. 69 6.92 0.42
MNPK 13.8 2. 38 0.75 1.73 6.62 0.38
‘HA FA
2.3
(3 )
(0.18g/kg) : NPK MNP MNPK , NPK
(0.23g/kg); , NP (7.7g/kg) ;
, > N M MN
3
N NP NPK M MN MNP MN PK
(s/kg)  0.60 0.70 0.68 0.70 0.66 0.76 078  0.76  0.72
+ /=" -012 -020 -0.04 -0.02 -0.06 0. 04 0.06 0.04
(g/kg) 1.27 1.25 1.44 1. 66 1. 38 1. 21 1.62 1.61 1.43
+ /- -0.16 -0.18 0.22 0.23 -0.05 -0.22 0.19 0.18
(g/kg) 138 139  13.5 148 146 149 143 185 212
+ /- - 7.4 -173 - 7.7 - 6.4 - 6.6 -6.3 -6.9 - 2.7
(mg/kg) 45.2 52.5 50.5 50.5 55.8 60.4 55.6 66. 9 83.5
+ /- -37.8 -30.5 -32.5 -32.5 -27.2 -22.6 -27.4 -16.7
(mg/kg) 17.7 9.8 289 292  19.6 9.2  29.6 269 259
+ /- -8.2 -16.1 3 3.3 -63 -167 3.7 1
(mg/kg) 84.4 78.2 76. 8 79.8 87.0 83.2 80. 2 108 127
+ /- -42.6 -48.8 -50.2 -27.2 - 40 - 43.8 -46.8 - 19
%
, 8.2mg/kg 16. Img/kg 6.3mg/kg 16.7mg/kg NP NPK MNP MNPK
, , Img/kg 3. Tmg/kg
, MNPK 19mg/ kg s s
2 2 >
> NPK
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2.4
2.4.1 \
(r=0.9317""),
0.9078 ~ 0.8511° 0.7729
(r=0.8993""), , 0.855" "
0.8724" 0. 8447~ (r=0.9265"),
0.8843" " 0.8791° , \
2.4.2
Y= — 0.0841+ 0.9008X 1+ 0.0516X3 (R*=0.9117)
Y= 0.4723+ 0.3184X1— 0.5409X 5+ 0.0055Xs (R’= 0.8536)
Y= 0.2815+ 3.2809X 1+ 1. 1431X 5— 0.0248Xs (R’= 0.9193)
X1 X2 X3 X4
, . 9. 17%
85. 36% , 91.93%
2.5
15 ( 4, 4769. lkg/ hm’, N M 9249. 6kg/ hm’
4 (kg/hm?)
N NP NPK M MN MNP M NPK
1981 9376.5 11977. 0 11527.5 12052. 5 9859. 5 1186. 2 12343.5 12303.0
1982 6454.5 9427.5 10222. 5 9540. 0 8821. 5 9538. 5 9369. 0 9540.0
1983 5970.0 13491. 0 13315. 5 13585. 5 6882. 5 14473.0 14365.5 14068.5
1984 3418.0 7965.0 8155.5 8764. 5 4287.0 8514. 0 8128. 5 8773.5
1985 5079.0 10527.0 10833. 0 14490. 5 6990. 0 11632.5 1194. 0 12507.0
1986 8344.5 12585. 0 13258. 5 13157. 5 6910. 5 14977.5 15165.0 15109.5
1987 4734.0 11569. 5 12304. 5 12780. 0 9228. 0 14613.0 14494.0 15358.5
1988 4408.5 10494. 0 11253. 0 12455. 0 6814. 5 12934.5 12444.0 13185.0
1989 4074.0 10693. 5 13593.0 12943. 5 7363.5 13858.5 14340.0 14604.0
1990 3124.5 7993.5 10822. 5 12489. 0 6349. 5 12504.0 12219.0 13779.0
1991 3535.5 8077.5 10823. 0 10587. 0 5550. 0 11850.0 12900.0 13071.0
1992 2058.0 4800.0 9085.5 9000. 0 5331.0 9171.0 10071.0 11056.5
1993 5635.5 7156.5 11464. 0 13093. 5 7221. 0 10629.0 12193.5 13479.0
1994 3699.0 5424.0 9483.0 10794. 0 6462. 0 9426. 0 11074.5 11893.5
1995 4624.5 7441.5 10884. 0 11892. 0 8134. 5 11476.5 11752.5 13453.5
X 4769. 1 9249.6 11135. 1 11641. 6 7079. 0 11830.7 12186.7 12812.1

(%) 93.9 133.5 144.1 48.4 148. 1 155.5 168. 6
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1. 6cm) (48 94 ) (4.5% 7.1%),
(3.3 10.5 ), (1.3 3.6g)
1995 1996 , -
.NPK MNP MNPK 17.5% 19.0% 21.7%
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Effects of Long-term Fertilizer Application
on Soil Microorganisms and Humus Compositions

Zhang Xiang Zhu Hongxun Sun Chunhe
(Soil and Fertilizer Institute, Henan A cademy of Agricultural Sciences, Zhengzhou 450002)
Cao Youjie

(Shangqiu Prefecture Soil and Fertilizer Station of Henan Province, Shangqgiu City)

Abstract By means of 15—year long—term yield experiment, the effects of long—term tertilizer
application on soil microorganism content, humus compositions, crop yield and soil fertility
were studied systematically. The results showed that long-term application of chemical and
organic fertilizes could increase the contents of microorganism, humic acid, fulvic acid and
humin in the cultivated soil horizon and the ratio of HA/FA. It was found that chemical prop-
erties closely related to humus compositions were the total and arailable nitrogen, and fast
phosphorus. No application of fertilizers or single application of N fertilizers or manure dur—

ing long periods would result in the decrease of crop yield and low resistance to stress.

Key words: Long-term fertilization; Microorgnism; Humus compositions; Yield



