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Infiltration water nitrogen loss and rice nitrogen accumulation in a paddy field fertilized with a combination

ratio of cow manure and chemical fertilizer

LI Min', WANG Chun—xue', SHU Zheng—wen', WANG Zhao', CHEN Jian—jun', LI Yuan", ZU Yan—qun', ZHANG Ke-qiang’

(1.College of Resources and Environment, Yunnan Agricultural University, Yunnan Engineering Laboratory for Agricultural Environment
Pollution Control and Ecological Remediation, Kunming 650201, China; 2.Dali Scientific Observing and Experimental Station of Agro—En-
vironment, Ministry of Agriculture and Rural Affairs, Dali 671004, China)

Abstract: Field plot experiments with spatial and temporal variations of total nitrogen (TN ), ammonium nitrogen (NH;=N), and nitrate ni-
trogen(NO;-N) in paddy soil at 20, 40 cm, and 60 cm of infiltration water were used to study nitrogen leachate loss and nitrogen accumula-
tion in rice using four different proportions of cow manure and chemical fertilizer. The results showed that the loss of TN, NH;=N, and NO3—
N in all treatments was greater during the tillering stage of rice, in which NH{=N contributed to the greatest nitrogen loss, accounting for
64.3%~76.7% of TN loss. Less nitrogen loss occurred during the later growing period. The TN time—interval weighted average concentra-
tion of infiltration water at 60 cm was higher than that of upper layers at 50%CF+50%MF, whereas all other treatments showed a decrease
with increasing depth. Nitrogen loss was highest for the 50%CF+50%MF treatment at 23.12 kg« hm™, which was significantly higher than

other treatments. Rice yield decreased with an increase of cow manure fertilization but there was no significant difference between the four
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treatments. The 30%CF+70%MF treatment significantly reduced nitrogen accumulation in rice aboveground, which was not conducive to

the absorption and utilization of nitrogen in rice. Therefore, considering the rice yield and nitrogen loss, 70%CF+30%MF is recommended

as the optimal fertilizer and cow manure fertilization ratio.

Keywords:rice; cow manure; combination ratio; infiltration water; loss; nitrogen accumulation
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Table 1 Basic physical and chemical properties of the tested soil

HUE% £ WA N W AL il R
el pH Total N/ Alkaline N/ Total P/ Available P/ Organic matter/ Total K/ Available K/
Soil layer/cm o . o o o o O

’ grkg mg-kg grkg mg-kg g-kg g-kg mg-kg
0~20 7.57£0.26  3.93+0.32 336.81+43.66 1.15+0.11 61.13+0.99 70.47+8.04 21.71+1.22 73.84+13.06
20~40 7.88+0.13  1.01+0.09 83.57+8.11 0.56+0.06 54.10+5.43 24.38+2.24 22.21+0.53 40.23+3.60
40~60 7.77£0.23  0.63+0.05 50.36+3.27 0.54+0.12 29.96+5.71 19.56+3.15 19.24+2.36 42.71£2.20
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Table 2 The amount of cow dung and fertilizer application in different proportions (kg+hm™)

A JENE &t Total amount of fertilizer JIEHE Base fertilizer JBHE Top dressing

S RE WS RME . KA ARME mme ., R W
(N.46.4%) (P.05,16%) (K.0.50%) ' (N,464%) (P.0s.16%) (K.0,50%) @ 72 (N.46.4%)

100%CF 345 419 116 0 115 419 116 0 115 115
70%CF+30%MF 241 419 116 9794 0 419 116 9794 120 120
50%CF+50%MF 172 419 116 16 323 0 419 116 16 323 86 86
30%CF+70%MF 103 419 116 22 852 0 419 116 22 852 52 52
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Figure 1 Concentration changes of TN ,NHi=N and NO3;=N at different depth of infiltration water in rice field
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Continued figure 1 Concentration changes of TN ,NH;=N and NO;-N at different depth of infiltration water in rice field

3 AEHMEAEALE TEK A TN NH-NF1 NO,-N Ky I (8] 8] B i T 29 3R B (A E+ AR EZE  mg- L)
Table 3 Time—-interval-weighted average concentration of TN, NH;=N and NO; =N in infiltration water with different fertilization

treatments ( Mean value+SD,mg-L™")

F8H5 Index R Depth/cm 100%CF 70%CF+30%MF 50%CF+50%MF 30%CF+70%MF

TN 20 3.91+0.15a 2.24+0.13¢c 2.92+0.10b 2.21+0.04¢

40 2.74+0.10a 1.53+0.08¢ 2.16+0.13b 1.17+0.05d

60 1.84+0.01b 1.39+0.05¢ 2.30+0.09a 0.94+0.03d

NH.,-N 20 2.02+0.08a 1.10+0.07b 0.97+0.05¢ 0.75+0.08d
40 1.72+0.09a 0.67+0.04¢ 0.81+0.05b 0.51+0.02d

60 1.03+0.06a 0.58+0.05b 1.09+0.04a 0.41+0.04¢

NO;-N 20 1.77£0.07a 1.02+0.04d 1.47+0.03b 1.23+0.03¢
40 0.92+0.08b 0.69+0.04¢ 1.29+0.05a 0.60+0.02¢

60 0.63+0.01b 0.59+0.03¢ 1.14£0.03a 0.45+0.01d

T [T 4 Bl A b 2 [A1EAT BB 3R 5 28 200, ANl 52 BE R TE 0.05 R - R 22 i3 . Tl
Note: One—way anova was carried out between 4 fertilization treatments in the same row. Different letters indicate significantly different at 0.05 level.

The same below.

XU 5 75 o HH 50%CF+50%MF [ TN \NH;-N F1 NO;-N R &%
23 KIBETBKRERKE S R E FHAB AN PR . T 70%CF +30%MF Fl

FAL PR TN R B3R 5 K/ N 509%CF+50%MF 30%CF+70%MF [) TN T i3 i 2% 88 100%CF 4351 A%
> 100%CF>70%CF+30%MF>30%CF+70%MF ( 3 4) . T 24.58% F148.62%. 30%CF+70%MF {#] TN .NH;~-N
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Figure 2 The yield of rice in different fertilizer treatments
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N 60 cm Ab A 2R FEFR DR R AL = KT B s S

x4 FEFEERLERZETERAE(EHEAREE kg-hm™)

Table 4 Infiltration loss amount of nitrogen under different fertilization treatments (Mean value+SD ,kg-hm™)

R Index 100%CF 70%CF+30%MF 50%CF+50%MF 30%CF+70%MF
TN 18.99+0.10b 14.34+0.52¢ 23.7420.93a 9.70+0.31d
NHi-N 10.63+0.62a 5.99+0.52h 11.25+0.41a 4.2320.41¢
NO;-N 6.50+0.10b 6.09+0.31¢ 11.76+0.31a 4.6420.10d

x5 AEFEERAEXBRERRRE(EHEAREE kg-hm™)

Table 5 Nitrogen accumulation in rice of different fertilizer treatments (Mean value+SD , kg+hm™)

IKFEEBA Different parts of rice 100%CF 70%CF+30%MF 509%CF+50%MF 30%CF+70%MF
F1KE Grain 89.09+14.42a 87.51+19.19a 80.52+8.27ab 59.03+7.31b
250 Stems and leaves 24.37+5.79¢ 40.81+7.03a 35.48+3.63b 22.43+4.56¢
i1 BB Accumulation of aboveground 111.72+16.31a 132.09+27.24a 115.32+7.16a 78.87+8.51b
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