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Effects of Water and Nitrogen Coupling on Nitrogen Uptake of
Muskmelon and Nitrate Accumulation in Soil
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Abstract; A greenhouse muskmelon variety was grown under mulched drip irrigation to investigate the
effects of different water and nitrogen levels on nitrogen nutrient absorption, distribution and yield of
greenhouse muskmelon, soil NO, -N distribution and accumulation, which can provide theoretical basis
for high water-fertilizer use efficiency and the optimal regulation and control of greenhouse muskmelon.
Muskmelon plants were subjected to three irrigation levels and three nitrogen levels, and totally were 9
treatments. Treatments were completely arranged according to randomization. Results showed that the
above-ground dry matter accumulation and amounts of N accumulation were obtained in the treatment of
W, N, and the content of soil NO, -N was the highest in 0 ~ 15 cm soil layer after the muskmelon harvest
and the content of soil NO; -N decreased with the increase of soil depth. The accumulation of 0 ~60 cm
soil NO; -N increased with the increase of nitrogen rate and decreased with the increase of irrigation
amount. The yield of muskmelon increased with the increase of irrigation amount and nitrogen rate except
for the treatment of W, and N,. It was concluded that the irrigation level W, and nitrogen level N, could
be recommended as the best combination of water and nitrogen which can improve muskmelon yield in the
production of muskmelon under drip irrigation with plastic film mulched in the experimental area.
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Fig.1 Layout of drip irrigation pipe and muskmelon

20 cm |

40 cm

cropping pattern
L6 T 2. M 3.0k 4 MU 5 KA 7. &
D

B8 H20 HKZE3 M 1.5 HE
WA N, PR A B Ol 31250 fk/hm? RSk G T AT b
FRAEZ WK 30 mm , R IE 4% 28 + 58 & K S48 1k 2 H
KA, gt — B MW 5 F 8 H 26 H Itk
PRV TR A7 T K b B, — 7 252 3 R 5 B b
SR FH AL PR e 4 28 8 1 Rk B O 5K R
12 WAL T A & BERRAESS 12 ~ 16 51
U= =0 N N TR DTN D) 2 D - A
T R L SR gk R — A, AR W4T 3, 32 & 28 Jrif
[

F1 RBEABEREUREFTHANERE
Tab.1 Treatments of experiment and nitrogen

application rates during growing season kg/hm2

W, (0.7ET.)  W,(1.OET,)  W,(1.3ET,)

N, N, N, N, N, N, N N, N,
8A21H 10 20 30 10 20 30 10 20 30
8A31H 10 20 30 10 20 30 10 20 30
9A10H 20 30 40 20 30 40 20 30 40
9420H 20 30 40 20 30 40 20 30 40
9H430H 5 15 20 5 15 20 5 15 20
0WHAI0H 5 15 20 5 15 20 5 15 20
B 70 130 180 70 130 180 70 130 180
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Tab.2 Reference evapotranspiration (ET,), crop

(2)

coefficients (K, ), crop evapotranspiration ( ET,)
and drip irrigation amount during growth period

of muskmelon

ET,/ ET./ W,/ W,/ W,/
< 3

ER ]

mm mm mm  mm  mm
8 JJ20—25 H 19.40 0.50 9.70 31.58 31.58 31.58
8 H26—30 H 15.73 0.50 7.87 5.80 8.28 10.76
8H31H—9 H4H 12.46 0.50 6.23 4.59 6.56 8.53
9H5—9H 17.53 0.50 8.77 6.46 9.23 12.00
9 7 10—14 H 23.19 1.05 24.35 17.94 25.63 33.32
94 15—19 H 13.10 1.05 13.76 10.14 14.48 18.83
9 7 20—24 H 7.57 1.05 7.94 5.85 8.36 10.87

9430 H—10 H4 H 16.33 1.05 17.14 12.63 18.04 23.46
10 H5—9 H 17.20 1.05 18.06 13.31 19.01 24.71
10 H 10—14 H 17.77 0.75 13.33 9.82 14.03 18.24
10 H 15—19 H 11.11 0.75 8.33 6.14 8.77 11.40
Bt 186.73 151.58 136.12 180.93 225.73
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Fig.2 Effects of different water and nitrogen levels on dry matter accumulation and distribution in plant

organs of muskmelon at different stages
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Effects of different water and nitrogen levels on amounts of N accumulation and distribution in plant

organs of muskmelon at different stages
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Tab.3 Effects of different water and nitrogen levels on yield, fruit appearance and IWP of muskmelon

HEFK Ak 2 R A3 PR/ (t-hm ™?) WA/ mm 42/ mm RIE a5 WKL AR/ (kgem ™)
N, 21.34° 104.17¢ 109. 89 0.95* 25.30"
W, (0.7ET,) N, 23.28° 108. 40" 112. 92 0. 96" 27.59°
N 22.90 106. 46" 111. 68" 0.95* 27.14°
N, 25.14" 109. 23 113.61*" 0. 96" 22. 34"
W, (1.0ET,) N, 25.59° 113.33° 115.92° 0.98° 22.75¢
N, 24.18" 109. 23 113. 86" 0. 96" 21. 491
N, 20. 18" 100. 82 108. 76 0.93" 14.35"
W, (1.3ET,) N, 22. 84 107. 25" 113. 05 0.95° 16. 24°
N, 22,271 105. 28" 112.01" 0.94° 15. 84°
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