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4
2100 ~2 600 mm 2700 ~3 100 h 2013 4 27 8 24
=10TC 2500 ~3200C 6~8C 6 27
36.5C 29°C 2013 5 20 2
130 ~ 160 3.3 m/s 40 ~
50 16
4—S5
65% 10% ( 75% TRIME-3
) 25% 1 TDR 7
1.2
FAO-56
F1 RBEXITIEMER
Table 1 The soil properties of the experimental site
(g/kg) (%)
>lmm  1~05mm  05~025mm  0.25~0.75 mm 0.75 mm (g/em’)
0 2.5 76.6 575.7 3452 1.41 15.43 22.10
1.3 y (kPa/'C)
1.3.1 1.4
3710E
Er SI-111-L20 Trime-PICO32/110mm
K= Ero M TDR RHT2v-02
Penman-Monteith 3525 ENVldata-DT
ENVIdata-DT
ET.
1.3.2
(FAO) Penman-Monteith
PM-ET, (12 cm)
70 sm"
0.23
[2-4]
0.408A(R, —G) + yﬂuz (e, —e,)
ET, = T+273 @ 2
A+y(1+0.34u,)
ETy (mm/d) R, 2.1
(MJ/(m*d)) G (MJ/(m*d)) T 2.1.1 (1)
2m (C) u; 2m (D
(m/s) e, (kPa) e, (kPa) 0.91 1.41 0.4
-y (kPa) A (kPa/'C) 0.20 0.042
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Fig. 1 The daily change of crop coefficient of silage maize during growth period
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(2
( K. 1.02 0.86
K.
x2 EXRBEEMBRBEYNRY
Table 2 The maize crop coefficients of various growth stages
5.20—6.18 6.19—7.31 8.11—8.20 8.20—9.2 5.20—9.2
(d) 30 43 20 13 106
0.77 0.99 1.02 0.86 0.91
2.1.2
3 0.87
( 2 0.85 Doorenbos %1
0.85 ~1.05
6 27 1] (0.81)
[11] [14] (0.85)
K.
*3 EEBEEMBRENRE
Table 3 The alfalfa crop coefficients of various growth stages
4.27—5.10 5.11—5.26 5.27—6.7 6.7—6.26 4.27—6.26
ke 0.68 0.82 1.02 0.97 0.87
6.27—7.14 7.15—8.2 8.3—8.16 8.17—8.24 6.27—8.24
ke 0.73 0.81 0.95 0.89 0.85
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Fig. 2 The change of alfalfa crop coefficients with growth date
2.2
3
[15]
3 [3-5]
( 4
y ke
[16] X
2
(17 2008 k.
2 6 5
[13] 2010 k.
0.83 3
0.74 0.75 6
R?
x4 BREX, ERERMEVREL L SERERY. S5 RERREEIIER
Table 4 The regression models of maize and alfalfa crop coefficient k. with the number of days after sowing, accumulated temperature during
growth period
R P ¥0.01
6 y = 5x10"%° - 2x107"% — 2x107x* + 4x107°x° —
2.1x107°x% + 5.67x10%x + 0.4484 0.72 0.001 0.52
5 y = 4x107% — 3x107"%* + 6x107°%x° — 7Tx107%* +
3.2x107°x + 0.4249 0.67 0.05 048
3 y=2x10"% - 3x10*? + 1.21x102x + 0.8104 0.72 0.04 0.39
6 y = 1x107"% = 9x107%% + 2x107"x* — 2x107%%" +
6x10°%* + 4x10*x + 0.709 0.67 0.01 0.52
3 ET, ET.

[18]
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Study on Crop Coefficients for Silage Maize and Alfalfa
on Maowusu Sandy Land

ZHANG Na', QU Zhongyi'", GUO Kezhen?, WU Jiabin?, XU Bing’, JIANG Menggi'

(1 College of Water Resources and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;
2 Institute of Water Resource for Pastoral Area, Hohhot 010020, China)

Abstract: Crop coefficient is an important parameter to estimate water requirement of crops. It has an important practical
significance for agricultural production. The daily evapotranspirations of the reference crops of the silage maize and the alfalfa
were determined in Maowusu sandy land using automatic measuring system of ENVIdata-DT for grassland transpiration. Then
the daily crop coefficients of the silage maize and the alfalfa were calculated with Penmman-Monteith formula. Results showed
that the mean of crop coefficient of silage maize in the whole growth period was 0.91. The difference of crop coefficient among
different growth stages was small. Crop coefficient of alfalfa was increased with the increasing time in the first and second crops,
and the crop coefficient sharply decreased after the first crop harvest on June 27, and average crop coefficient of the first crop was
0.87, and 0.85 for the second crop. A model was used to fit the crop coefficients of the silage maize and the alfalfa during growth
period day by day with the number of days after sowing and accumulative temperature as independent variables. The results showed
the model fitted the data of the crop coefficients well with the determination coefficient of R? in the range from 0.59 to 0.72.

Key words: Crop coefficient; Alfalfa; Silage maize; Days of after sowing; Accumulative temperature



