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Effects of drip-irrigated planting modes on soil water,
temperature,salt and cotton growth
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Abstract; The effects of drip-irrigated planting patterns on water-salt transport, soil temperature, growth,
yield and water use efficiency of cotton Nongfeng 133 were analyzed. Test-pit experiments were set under three drip-
irrigated planting mode (M1, M2, and M3) and flood-irrigated planting mode (M4 ) as the control. The results
showed that, M2 mode kept the soil water and salt conservation in root zone and it benefited to cotton growth and
water use efficiency. Modes of M1 and M3 were worse than M2 and M4 was the worst. Except M4, other plastic film
mulching cultivation modes could improve soil temperature quickly and decrease temperature slowly. Water efficien-
cy and yield varied among capillary arrangements, irrigation methods and film width. Water use efficiency and aver-
age yield of M2 were 6 701 kg - hm™ and 1.07 kg « m™’ respectively and were much higher than which of other
modes.The indexes of M4 were only 4 908 kg + hm™ and 0.77 kg + m™’ respectively. These findings suggested that
the super wide film and mechanical picking pattern might be a good choice, especially M2, considering increase ag-
ricultural water resource efficiently and yield.
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Table 1  Plant parameter table for different treatment
Ib g5 AU VIEN Pyl BN SR/ m SR R/ (TR - hm™?)
Treatment Irritate method Mulching Film width Planting density
Ml JHYE Drip irrigation J& Yes 2.05 25.75
M2 YE Drip irrigation J& Yes 2.05 25.75
M3 %% Drip irrigation JE Yes 1.45 22.20
M4 & Flood irrigation 7 No - 22.20
K2 WMESLEFHHEKREEERE
Table 2 Irrigation and fertilization management in the cotton growth stages
EHEM sd mH/(H-H) MK JA/d R UL TEAE U E
Growth stage Time Date/(m—d) Irrigation cycle Irrigation times Fertilization times
B Emergence 12 04-20~05-01 - 1 -
4 Seeding 40 05-01~06-09 - - -
W] Budding 35 06-10~07-04 7 3 3
A Flower boll 53 07-05~08-26 7 8 8
it 23 Boll-opening 59 08-27~10-23 7 - -
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Fig.3 Distributions of soil water contents under different planting modes
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Fig.4 Distributions of soil salt contents under different planting modes
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Table 3 Salt change in root zone before and after irrigation of different planting modes

B AR 2 &R/ (g kg™) W2/ (g - kg™ A/ (g - kg™') iR = %
Planting modes Sowing Boll-opening Variation Ratio of desalinization
M1 2.24 1.88 0.37 16.34
M2 1.74 1.69 0.05 2.68
M3 2.05 2.03 0.01 0.72
M4 1.77 2.09 -0.32 -17.89
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Fig.5 Daily soil temperature in different planting modes
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Table 4 Temperature increments at different period of time
Plﬂﬁ;ﬁd% iﬁﬂi{gm 8:00~12: 00 12: 00~16 : 00 16 : 00~20 : 00 Aﬁfie
5 3.9 2.1 -0.1 1.97
10 2.2 2.4 0.4 1.67
Ml 15 1.0 1.2 0.9 1.03
20 0.3 0.9 0.9 0.70
25 0.3 0.9 0.5 0.57
5 3.2 5.4 -1.1 2.50
10 3.4 4.0 -1.3 2.03
M2 15 0.9 3.6 -0.6 1.30
20 1.0 1.6 0.3 0.97
25 0 1 0.8 0.60
5 3.8 5.1 -1.7 2.40
10 4.0 4.3 -0.7 2.53
M3 15 0.6 2.9 0.5 1.33
20 0.3 1.4 0.6 0.77
25 0 0.7 0.9 0.53
5 7.6 2.7 -2.1 2.73
10 3.2 4.6 -1.2 2.20
M4 15 1.3 3.8 -1 1.37
20 0.6 2.4 0.3 1.10
25 0 1.1 0.7 0.60
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AN TR AR RS XA A6 AR K R T A 1 5 T
AN, B 200 I WA 45 Ak 3 8 R A 7= 1 /K 43
R L, IFRS AT LA Y AR AR I e A A
R, M2 B AR AL TR R KT 3 ML M3
A M4 BRI 6.1% . 11.0% 1 36.5% ., [F) i %f
WUE #F47 T %F He 434, 25 3 3R W1 B R /K e 4
WEATRAH R], (HFE K B AN ], 50K 43 FI SR A7 A
5 M2 BN AR AL A = Y WUE,,, 5% 1.07
kg - m™ M1 Fl M3 B0k 2, M4 BECEAIL, 12 0.77

kg + m™, AL WUE, RIS WUE B4 —
., KSR F 7= 1 MR K &, AR ALY
A FIRE K i 5 AR AR X 5 %M G, 7T /K A
G T, BT M3 AT M4 B oA 25 5 /N 7 — o i
JE FAKR RIS T HE PR, M1 5 M2 #2
SOPME AR AR ], E 2 A A i B R[], 7 M2
B MR AEAR XK 3 43 A B8R FARAE A 1, AR
T BRI, AR AR AR R, SRR 2 g Ak
PR = B P SR AR
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Table 5  Cotton yield and water use efficiency of different planting modes

Pt 1%7J<’}'E1t§: R i (ﬁ(%i%ﬁ #E7K it ET/mm *ﬂ‘%f‘i WUE, WUE,,
Planting modes Change of soil Precipitation/mm Irrigation CYOPA - Seed cotton Ef;eld (kg m) (kg - m™)
water storage/mm quota/mm evapotranspiration  /(kg « hm™)
M1 80.3 110.9 495.0 686.2 6316.00 ab 1.28 ab 0.92 b
M2 15.2 110.9 495.0 621.1 6701.33 a 1.35a 1.07 a
M3 78.6 110.9 495.0 684.5 6037.23 b 1.22 b 0.88 b
M4 32.6 110.9 495.0 638.5 4908.16 ¢ 0.99 ¢ 0.77 ¢

T AR K -7 RRFE K A K 1228 Ak A0 1 5 R E BRI IS M R b i R B T SO RS T AT
Note ; According to the water balance equation, the crop evapotranspiration is the change of soil water storage added to the precipitation and the irriga-

tion quota, the underground supply, the deep penetration and the surface runoff are neglected.
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