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Influence of applying phosphorus on soil nitrate N and
nutrient uptake and yield of summer maize

DU Hong-xia'?, WU Pu-te"*?, WANG Bai-qun’ , FENG Hao**,MA Jun-yong'*
(1 College of Resources and Environment , Northwester A&F University .Yangling » Shaanxi 712100, China
2 National Engineering Research Center for Water Saving Irrigation at Yangling \Yangling ,Shaanxi 712100, Chinas
3 Institute o f Soil and Water Conservation ,Chinese Academy of

Science and Ministry of Water Resources,Yangling ,Shaanxi 712100, China)

Abstract: [Objective) A field experiment was carried out to study the influence of applying phosphor-
us (P) fertilizer on soil nitrate N (NO;  -N) distribution and accumulation amounts in soil profile, grain
yield of summer maize to provide theoretical direction for applying P fertilizer (APF) to maize. [Method]
Different levels of P fertilizer were used in maize field,0,60,120,180 kg/hm? respectively. [Result] Soil ni-
trate N concentration decreased obviously with the increase of soil depth in 0—110 cm layer,and NO,  -N
concentration in 0—30 cm layer had a larger variation range than that did in 30—110 cm layer. Applying N
mixed with P decreased the amount of NO, ™ -N significantly in soil depth. Firstly there was a decrease and
then increase on NO; -N accumulation amounts in 0— 110 cm layer following maize growth stages,and it
reached lowest in stem elongation stage. NO, -N accumulation amounts of APF were lower than that of

treatment of 60 and 180 kg/hm?* at 120 kg/hm?* during harvest stage in 0—110 cm layer. APF could improve
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sharply grain yield and amount of N taken by grain and N Harvest Index, which were the highest under the

120 kg/hm?® of PFA treatment. [Conclusion]) Based on applying N fertilizer, APF can increase yield clearly,

and promote N absorption by crops,reduce the NO; -N accumulation amounts and translocation of NO; ™ -

N in deep soil.

Key words: applying P fertilizer;soil nitrate N;grain yield; N accumulation amount
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Fig. 1

Effect of applying P fertilizer of different levels on NO; ™ -N concentration in soil

profile in different maize growth stages
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Table 1 Effect of applying P fertilizer on accumulation amounts of NO; ™ -N in soil profile kg/hm®
+EREE /em i Seedling stage K7W Stem elongation stage
Soil layer PO P1 P2 P3 PO P1 P2 P3
0~110 108.41 a 79.06 b 69.39 ¢ 78.97 b 45.55 a 36.16 b 33.99 b 35.46 b
0~50 8l.11a  58.93b 58. 05 b 62.04 b 19.36 a 13.42 b 12.20 b 12.98 b
50~110 27.30 a 20.13 b 11.34 d 16.93 ¢ 26.19 a 22.74 b 21.79 b 22.48 b
+ B R /em HEH W Grouting stage 35 B Harvest stage
Soil layer PO P1 P2 P3 PO P1 P2 P3
0~110 23.21 a 19.59 b 16.91 ¢ 16.79 ¢ 73.40 a 50.03 b 31.51 ¢ 50.70 b
0~50 15.74 a 14.00 a 11.95 b 12.08 b 40.30 a 30.59 b 21.26 ¢ 29.21b
50~110 7.47 a 5.59 b 4.96 ¢ 4.70 ¢ 33.10 a 19.44 b 10. 25 ¢ 21.49 b

T AT B0 5 AR M R 20 4 R 22 5 R B35 (P>>0. 05) . b R ERE 5 380K 22 57 i 3% (P<C0. 05),

Note: Means with the same letters are not significant difference (P>>0. 05) ,different letters are significant difference (P<Z0. 05).
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Table 2 Effect of applying P fertilizer on N accumulation at different growth stages and yield of maize

Tﬁﬁﬁiﬂj:%ﬁfﬁ??éﬂi/(kg + hm™?%) MR AR BB R e
Qb 1 Accumulation amount of N in plants above ground /(kg + hm~?%) ) -, o s
Treatment T L RtR| HE A i 35 1A Amount of N /((kg ) hr.n ld> *EII%?(I—iIA
Seedling Stem elongation Grouting Harvest uptaken by grain T yie
PO 0.96 b 34.53d 58.26 d 70.95 ¢ 43.57 ¢ 4 875 ¢ 63.12 ¢
P1 0.98 b 42.30 ¢ 63.68 ¢ 85.37 b 57.02 b 6 140 b 68.71 b
P2 1.18 a 50.86 b 75.27 b 95.38 a 68. 25 a 6534 a 73.49 a
P3 1.23 a 51.76 a 78.20 a 87.75 b 58.94 b 6 270 ab 69.01 b

T« [R50 B0H 5 AR b R 21 4 R 22 5 R B3 (P>>0. 05) b [R) B 35 80K 25 57 i 3% (P<C0. 05),

Note: Means with the same letters are not significant difference (P>>0. 05) ,different letters are significant difference (P<Z0.05).
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