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Effects of Long—term Different Fertilization on the Nitrogen Distribution in Manural Loessial Soil

ZHAO Cong'?, CAO Ying—fei'?, LIU Ke'?, YANG Xue—yun'?, LU Jia-long"**

(1.College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.Key Laboratory of Plant Nutrition and Agri—
Environment in Northwest Region, Ministry of Agriculture, P.R. China, Yangling 712100, China)

Abstract: This study had evaluated the effects of long—term different fertilizer treatments including organic manure, chemical fertilizer, and
their combinations on accumulation and movement of NO;-N and alkali—hydrolyzable N in Manural Lessial Soil under wheat—corn rotation
system. The different fertilizer treatments increased the contents of alkali—hydrolyzable nitrogen and nitrate nitrogen in the soil, especially
the available nitrogen in plow layer. The addition of manure had more significant positive effect on alkali-hydrolyzable N in the soil; and the
application of chemical fertilizer had more signficant role in increasing soil NO;—=N. Compared to the control (without addition of fertilizer ),
the addition of manure decreased the accumulation and leaching of NO3; =N in soil profile. The contents of soil nitrogen in fall was higher
than that in summer in the same year. The application of low rate of manure or combining with low rates of chemical fertilizer(M150 t-hm=,
N150 kg-hm™, P 60 kg-hm™) was the effective way to control accumulation of NO;=N in soil profiles and leaching loss.

Keywords: fertilization; soil; alkali-hydrolyzable nitrogen; nitrate nitrogen; different seasons; distribution
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Table 1 Program of organic manure and chemical fertilizer application in the located experiment

QLT Treatments CK N5P2 N8P4 M1 M1+N5P2 M1+N8P4 M2 M2+N5P2 M2+N8P4
M/t-hm?-a™ 0 0 0 150 150 150 300 300 300
N/kg-hm?-a™ 0 150 240 0 150 240 0 150 240

P,0skg-hm™-a™ 0 60 120 0 60 120 0 60 120

7 : M : Organic manure
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Figure 1 Effects of contents of alkali-hydrolyzable nitrogen in different treatments in top soil
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R2 BEEFRLELEEBEREE (mg-kg')
Table 2 Contents of different soil layers alkali—hydrolyzable nitrogen in summer(mg-kg™)
+Z= CK M1 MI1+N5P2 M1+N8P4 N5P2 N8P4 M2 M2+N5P2 M2+N8P4
0~10 em 64.24ab 86.89ab 80.78ab 78.81ab 60.56b 58.47b 83.33ab 100.75a 100.35a
10~20 cm 31.05a 36.95a 42.62a 43.65a 35.28a 34.76a 37.10a 43.97a 44.71a
20~40 cm 24.95a 25.76a 22.86a 26.46a 26.57a 22.20a 22.97a 25.71a 22.19a
40~60 cm 19.06a 20.46a 18.55a 18.61a 21.08a 14.79a 14.94a 19.26a 14.90a
60~80 cm 15.65a 13.45a 15.06a 18.84a 19.18a 14.45a 11.99a 15.69a 21.55a
80~100 ¢cm 15.52a 14.66a 15.78a 18.85a 17.02a 1541a 13.90a 15.68a 19.14a
1 FER— 2 AP Z MR ] Duncan FOBi &M 2515 (a=5%) . T,
Note: Analysis of variance was used with Duncan New multiple range method(a=5% ) in the same layer. The same below.
®3 MEARLELEEBRSE (ng-kg')
Table 3 Contents of differrent soil layers alkali-hydrolyzable nitrogen in autumn(mg-kg™)
+)Z CK M1 MI1+N5P2 M1+N8P4 N5P2 N8P4 M2 M2+N5P2 M2+N8P4
0~10 c¢m 63.54bc 71.66¢ 87.19abc 84.12abc 54.78¢ 61.21bc 109.18a 100.58ab 104.87ab
10~20 cm 40.44abec  40.26abc 42.90abe 44.82abc 3391c¢ 39.13be 57.34a 53.09ab 45.82abc
20~40 ¢cm 27.08abe  28.69abc 29.60abe 27.09abe 24.05¢ 26.60bc 33.71ab 31.92ab 34.27a
40~60 cm 19.20a 18.46a 17.40a 19.84a 17.86a 18.80a 22.14a 20.67a 24.36a
60~80 cm 1991a 21.12a 19.66a 23.17a 17.26a 17.83a 17.70a 18.76a 21.29a
80~100 cm 21.25a 21.88a 19.03a 23.61a 19.60a 20.19a 22.30a 20.78a 22.64a
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Figure 2 Effects of contents of NO;—N in different treatments in top soil
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REGRIGIN, R L IOHUARE N, AR
1 R PSS AR HAm ks . Tk
s A gt A HEAS BB, R AR R
i, BAEY TR, R g v R i R

®4 BEFETEARRREERESE (ng-kg')

Table 4 Nitrate—N concentrations in different lays in summer(mg-kg™")

+)2 CK M1 M1+N5P2 M1+N8P4 N5P2 N8P4 M2 M2+N5P2 M2+N8P4
0~10 ¢cm 6.93b 11.48ab 11.98ab 14.82ab 12.89ab 12.91ab 11.3ab 12.72ab 16.74a
10~20 em 6.83ab 4.92h 5.45b 6.51ab 4.90b 6.70ab 5.86b 4.07b 9.36a
20~40 cm 4.01ab 3.89ab 3.13ab 3.56ab 4.62ab 3.48ab 2.75b 3.21ab 8.20a
40~60 cm 2.52ab 2.45h 1.99b 2.21b 3.23ab 5.34a 2.21b 3.71ab 4.58ab
60~80 cm 3.09b 2.71b 2.52b 2.83b 4.51ab 6.25a 2.86b 2.59b 3.86b
80~100 cm 3.01b 2.50b 1.93b 2.15b 3.18ab 542a 2.27b 2.18b 3.38ab
F5 MELEBERFBRRWEESREE(mg-kg!)
Table 5 Nitrate—N concentrations in different lays in autumn(mg-kg™)
+Z CK M1 MI1+N5P2 M1+N8P4 N5P2 N8P4 M2 M2+N5P2 M2+N8P4
0~10 ¢cm 6.61b 9.96ab 17.19ab 14.80ab 8.82ab 12.58ab 11.46ab 14.64ab 19.53a
10~20 ¢cm 6.50d 8.38bed 9.87abcd 12.30ab 7.54cd 9.95abcd 8.40bed 11.21abe 13.44a
20~40 cm 6.01d 6.60d 7.28cd 10.93ab 6.71d 8.44abc 8.17cd 9.53bc 12.71a
40~60 cm 4.68d 5.28d 5.96¢d 10.58a 5.66d 8.46b 5.48d 7.63bc 10.69a
60~80 cm 4.70¢ 4.89¢ 6.14c 10.46a 5.54¢ 8.52b 4.57¢ 6.12¢ 8.26b
80~100 cm 4.44c¢ 4.67c 6.06bc 10.94a 5.42be 8.97ab 4.64c 5.75be 7.50abe
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