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Research on irrigation schedule of cotton drip irrigation under plastic
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Abstract: Through the irrigation schedule experiment of drip irrigation cotton under plastic film in Korla Irrigation
Experiment Station, Xinjiang, has obtained the suitable local conventional drip irrigation schedule. In order to further
study the compensation effect of shallow groundwater to the irrigation, we use the Hydrus software to simulate the water
consumption in growing stage of drip irrigation cotton under plastic film with different groundwater table. Through dwaw-
ing into the concept of key point soil water content, put forward the criterion of cotton water stress by the drip irrigation
under plastic film. The results showed that: The ground water has a certain compensating function for the cotton water
consumption, the shallower groundwater table, the smaller irrigation quota required. When the groundwater table was less
than 1.5 m, the drip irrigation quota was 3300 m®*hm~2. When the groundwater table was 2.0 m, the drip irrigation
quota was 4500 m*>+hm~?. When the groundwater table was so biger and no any compensation, the cotton growth totally
rely on the drip irrigation, the drip irrigation quota was 5550 m®+hm~2. Consided the high evaporation potential in the
arid area, it will cause the soil salinity to damage crop growth, the ground water table of 1.5 m to 3.0 m was the desired
depth. This conclusion is not only the complementary and improvement to the conventional cotton irrigation schedule, but
also this proposed method will have the guide and reference role for management and establishing the crop consumption
quota of drip irrigation under plastic film in arid area.
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Fig.1 The planting mode and sample section( Unit: cm)
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Table 1 The conventional irrigation schedule of cotton under film drip irrigation

HEZK B/ IR Ivigation times 1 2 3 4 5 6 7 8 9 10 11 12
A
TWHERT ] Date(m - d) 06-10 06-20 06-30 07-08 07-16 07-24 07-31 08-08 08-16 08-24 08-31 09-07 Tnozji
HEF W Growth stage FE W Bud stage AL Flower and boll stage 224 Boll opening stage
H#EIK Eb Ratio of irrigation/ % 8.5 8.3 8.3 8.3 10 10 10 8.3 8.3 8.3 6.7 5 100
Jpg v )¢ B 3, -2
TR AL/ (" hm ™) 382.5 373.5 373.5 373.5 450 450 450  373.5 373.5 373.5 301.5 225 4500

Volume of drip irrigation
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Table 2 Cotton water consumption in growth stages under film drip irrigation

AT - H) 04-15~06-10 06-10~07-10 07-10~ 08 - 24 08 -24~09-10 e
He =k — . . o = 'L
Growth period(m - d) i3] Y TER I 22 3 Total
Seedling stage Bud stage Flower and boll stage Boll opening stage
Fp&ert1a] Duration time/d 56 30 45 12 143
LE RNy 3
Bt EREE » 0.6 1.8 1.6 1.5 183
Soil evaporation/(mm-d~")
i X FE M
IRPARIX AR it 0.3~2 2~4 4~6~5 5~4 585

ET of root zone/(mm+d~")
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Fig.2  Cotton root distribution under drip irrigation
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Table 3 The lower limit of soil water content in cotton growth period

EEH Hil] ) TEFI] nt 2 1)
Growth period Seedling stage Bud stage Flower and boll stage Boll opening stage
FHXT 5 7K Relative water content 0.55 0f 0. 6(9f 0. 7t9f 0.55 (9f
258 7K # Absolute water content 0.122 0.133 0.155 0.122
HRIHVREE H Depth of wetted soil/cm 20 40 40~ 60 40
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Table 4 The simulation scheme of cotton consumption in growth stages of different groundwater depth
FURTE K HE R KPR Depth of groundwater level/m

Irrigation quantity/(m®+hm~2) 1.0 2.0 2.5 3.0
3300 N v
3900 N,
4500 N N v

b s TR B,
3 BEUEER I

3.1 BRTHEEEBRER 4500 m*-hm 2
PRLAHEWEEHH 4 500 m® - hm ™~ 2], KpA5E40L 25
FAATIE R, e e BT T B L, 7
FARMTBRAAE T R ATIR R 1 b R A A
BB T K B IR AR 7R MR KR R
2.0 m (IE T, ABEADLIEE S T B A FH A 0 PN O d
MRS KRN SR A AR, 45 R & 3 R .

0.25

f=1
3%}
f=}

S
W

G K
Volume water content
.
)

f=1
S
[

0.00 . . 1 . )
06-10  06-30 07-20 08-09 08-29  09-18

1 1H(J1-H) Date(m-d)

—a— /K% LB Water content upper limit
——4500m” * hm”-2.0m

—O0— % 7K % 7 [ Water content lower limit

14500 ' +hm™? = 2.0 m, Z/RHEBE B 4500 ' - hm 2, {1 F
KRR 2.0 mo T A,
Note: 4500 m®+hm~2 = 2.0 m means the irrigation quota is 4500 m’*
hm=2, the depth of groundwater table is 2.0 mo The same as below.
B3 EMEEETXRERLIESKEHS
Fig.3 The dynamics of key point soil content under

regular drip irrigation
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Note: “~/” in the table shows the simulation scheme.
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Fig.4 The dynamics of key point soil content under

optimized irrigation system
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Table 5 The simulation results of cotton consumption under different groundwater depth

SRR AR S FE LA 5

HEK B/ (mhm™2) S iR /KPR Depth of groundwater level/m
Irrigation quota Water scheme 1.0 1.5 2.0 2.5 3.0
HIH General < N * % (23d)
3300 .
fliAt Optimized
HHL General N4 * % (16 d) * % (37 d)
3900 .
Ak Optimized * (10 d)
4500 W General J x(12°d) x % (26 d) * % (37 d)
Ak Optimized *(2d) x % (21 d) * % (33 d)

T TR A, ONEREEA , ¢ R EEIE o S5S O0ECT  Za R R AL

Note: “~/” shows without stress, * shows slight stress, * * shows medium stress. Figures in brackets refer to the number of days affected by stress.
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Table 6 The optimized cotton irrigation schedule of drip irrigation under plastic film

HEKUEL/IR Iirigation times 1 2 3 4 5 6 7 8 9 10 11 12 13 14 i
H# Date(m-d) 06 — 10 06 — 20 06 — 30 07 - 08 07 — 16 07 — 24 07 — 31 08 — 05 08 — 10 08 — 15 08 — 20 08 — 24 08 — 31 09 — 07 izg
HEEH I Growth stage 71 Bud stage TE£5 1] Flower and boll stage 1224 Boll opening stage
WKL Ratio of irrigation/% 6.7 5.8 5.9 9.5 9.8 8 9 9.5 82 5.5 5 3.8 3.5 100

WHEKE/(m’ - hm=?)
Volume of drip irrigation

301.5 261 265.5 427.5 441

360 405 427.5 369 247.5 225 171 157.5 4500

0.25

ERLE K&
Volume water content

000 1 1 1 1 J
06-10 06-30 07-20 08-09 08-29 09-18

[0 #(JI-0) Date(m-d)
—a— %K & [ Water content upper limit
—— N3 IR Great depth
—O— £ 7K % F [l Water content lower limit
Es5 KRERTETEXESLIEAKREDS
Fig.5 The dynamics of key point soil content

under condition of great depth
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