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Tablel Physica propertiesfor the experimenta soil
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Fig.l1 Schematic of the dripline lateral installation and Hydra
Probe sensors
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Fig.2 Cumulative amounts of irrigation and nitrogen applied
during the growing season of Chinese cabbage
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Fig.3 Dynamic variations of soil water content, bulk electrical
conductivity and temperature measured by Hydra Probe sensors
during the growing season of Chinese cabbage
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Fig.4 Variations of the mean and uniformity coefficient for plant height during the growing season of Chinese cabbage
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Fig.5 Variations of the mean and uniformity coefficient for head height to diameter ratio during the growing season of Chinese cabbage

#2 BXTHRRERHEFHSZRE Cu
Table2 Mean and uniformity coefficient Cu for dry matter above ground of Chinese cabbage

A BRI} s
FHAEAE
H-H CIN1 CIN2 C2N1 C2N2 C3N1 C3N2
10-03 1231.81 1512.92 1899.72 1325.14 1326.81 1401.94
kgﬁ;’ {hﬁnlq 2 10-18 3427.64 3428.19 3508.06 3637.64 3058.75 3347.78
11-15 5158.16 5611.99 4514.21 5005.31 6017.02 4627.32
10-03 0.71 0.73 0.74 0.74 0.83 0.80
Cu 10-18 0.77 0.81 0.89 0.82 0.79 0.80
11-15 0.85 0.66 0.84 0.81 0.83 0.90
Cu¥ME 0.78 0.73 0.82 0.79 0.82 0.83

1 Cl. C2. C3HR 3N REUKTE, 4251k 0.62. 0.80 fl 0.96; N1 FI N2 i 2 Mg H7KFE, 4514 150 F1 300 kg/hm?, R,
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Fig. 6 Variations of mean and uniformity coefficient for chlorophyll meter readings (SPAD) during the growing season of Chinese cabbage
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Table3 Mean and uniformity coefficient Cu for nitrogen uptake of Chinese cabbage
HFIER 1 e

(R-H) CINL CIN2 C2N1 C2N2 C3N1 C3N2

10-03 50.83 63.18 76.95 55.02 54.23 58.37
( kgigfnlq 2 10-18 137.58 142.89 140.23 150.25 122.68 132.10
11-15 193.64 197.74 164.45 184.50 22091 178.68

10-03 0.70 0.75 0.75 0.76 0.81 0.80

Cu 10-18 0.76 0.80 0.86 0.83 0.79 0.81

11-15 0.82 0.70 0.84 0.78 0.80 0.91

C.¥MH 0.76 0.75 0.82 0.79 0.80 0.84
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Table4 Comparison of the mean and uniformity coefficient between Chinese cabbage yield and emitter discharge rates

e Ab#R
FEAEAY
CIN1 C1IN2 C2N1 C2N2 C3N1 C3N2
B/t - hm?) 129.8 1284 1282 135.6 1322 124.2
P s S KA e /M 1.22 1.36 1.43 1.36 1.29 1.32
Cu 0.87 0.87 0.87 0.87 0.90 0.89
¥IMEIL - h'l) 1.76 1.76 1.69 1.69 1.67 1.67
HEZK A i T KA /M 3.14 3.14 2.60 2.60 1.17 117
WHE Cu 0.62 0.62 0.80 0.80 0.96 0.96
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Fig.7 Variations of Chinese cabbage yield and emitter discharge along a dripline
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Table5 Mean and uniformity coefficient Cu for quality indexes of Chinese cabbage

Ak
FFIEA mh TR
CIN1 CIN2 C2N1 C2N2 C3N1 C3N2
Vc/[mg-(100g)™] 2153 21.97 21.73 20.40 20.57 2210
) BBE% 241 232 2.45 241 2.30 235
i Tl &6/ (mg-kg) 1030.00 1143.67 924.67 1077.33 1044.67 1013.00
HEF4E (%) 11.07 10.06 1157 10.78 10,57 11.07
Ve 0.96 0.97 0.96 0.98 0.95 0.96
ps¥ i 0.99 0.88 0.97 0.94 0.95 0.92
s TR £ 0.98 0.89 0.83 0.86 0.95 0.93
kAR 0.98 0.95 0.89 0.94 0.97 0.97
Cu¥MH 0.98 0.92 0.91 0.93 0.96 0.95
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Effects of drip fertigation uniformity and nitrogen application level on
growth, yield and quality of Chinese cabbage

Li Jiusheng® ?, Yin Jianfeng®, Zhang Hang'?, Li Yanfeng'~
(1. China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. National Center of Efficient Irrigation Engineering and Technology Research — Beijing, Beijing 100048, China;
3. College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract: The effects of drip fertigation uniformity and nitrogen application level on crop growth, nitrogen uptake,
chlorophyll meter reading (SPAD), yield and quality of Chinese cabbage were investigated in a solar greenhouse to
determine the design and evaluation standard of drip irrigation uniformity. Three Christiansen uniformity coefficients of
0.62, 0.80 and 0.96 and two levels of nitrogen applied at 150 and 300 kg/hm? were used. The continuous measurements
using TDR sensors of Hydra Probe demonstrated an approximately similar variation pattern of soil water content and
temperature during the growing season of Chinese cabbage for al the treatments tested. The observed difference of soil
bulk electrical conductivity (EC,) for different treatments could mainly attribute to the difference of the initial ECy
values. Plant height, dry matter above ground, nitrogen uptake and yield with the drip irrigation system demonstrated a
more uniform distribution than those with water and fertilizers applied at fertigation uniformity coefficient equal to or
less than 0.80. It was found that the influence of fertigation uniformity on plant height, dry matter above ground,
nitrogen uptake and yield was insignificant at a significance level of 0.05. The quality indexes of Chinese cabbage,
including vitamin C, total sugar, nitrate and cellulose were aso insignificantly affected by fertigation uniformity at the
same significance level. Increasing fertigation uniformity might not necessarily result in an increased yield and an
improved quality of Chinese cabbage. As no negative influence of fertigation uniformity on crop growth, nitrogen uptake
and yield was observed, it is suggested that lower uniformity values of drip irrigation system below those recommended
by the current standards can be considered.

Keywords: irrigation, soils, moisture, uniformity coefficient, Chinese cabbage, yield, quality



