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Effect of Different Irrigation Scheduling on Salt
Distribution and Leaching in Cotton Field

Wang Feng Sun Jingsheng Liu Zugui Ning Huifeng Qiang Xiaoman Shen Xiaojun

(Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China)

Abstract: An experiment with two factors randomized block experimental design was conducted based on
the evaporation of standard 20 cm pan to study the effect of different irrigation scheduling on salt
distribution and salinity leaching in soil profile of cotton field with drip irrigation under plastic mulch.
The results showed that to increase irrigation frequency and water amount was beneficial to soil salinity
leaching in horizontal direction. The actual depths of soil salinity leaching for 5 d and 8 d frequency
treatments were 0 to 20 cm and 0 to 30 cm respectively. As the soil depth increased, the soil salinity
content for 5 d frequency treatment showed a first rising and then decreasing trend, while for the 8 d
frequency treatment, it kept an approximately constant value in 0 to 100 cm soil profile. The soil salt
content in 0 to 60 cm soil depth for medium water amount treatment ( T60) was lower than that of high
(T80) or low (T40) treatment. Compared with the soil salt content before sowing, the salt content in 0
to 20 c¢m soil layer at harvest time increased and decreased in 30 to 60 cm soil layer. The salt content
within 0 to 60 cm soil layer showed an increasing trend as a whole. The salt content of medium water
amount treatment ( T60)showed a minimum variation, and the desalting rate was 0. 44% . The irrigation
scheduling had no significant effects on soil salt content in 0 to 100 c¢m soil layer. In addition, with the
same irrigation frequency, applying high or low water amount was not beneficial to boll weight and yield

improvement however. Combining high irrigation frequency (5 d) with medium water amount ( T60)
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treatment acquired the highest seed cotton yield by 9.18 t/hm’, and it was regarded as the optimal

irrigation scheduling for reasonable soil salt distribution, good salt leaching effect, higher yield and

effective water application.
Key words: Cotton field
Yield
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Tab.1 Soil physical properties and mechanical distribution

T2 HHTAEM CHILIES /S Cl-1 /50,2 R o A o B % +
YR/ em B /goem Jem® - em 73 <0.002 mm 0.002 ~0.02 mm >0.02 mm S
0~10 1.52 0.36 0.048 4.65 46.26 49.09 WbiE+
10 ~20 1.58 0.39 0. 052 4.76 47.93 47.32 iR Ze
20 ~30 1.59 0. 40 0. 044 4.67 49.07 46.26 WbHE+
30 ~40 1.58 0.41 0.036 11.62 73.82 14.56 b+
40 ~ 60 1.56 0.43 0. 087 15.71 79. 81 4.48 DR+
60 ~80 1.56 0. 40 0. 054 5.82 47.93 46.26 Wi+
80 ~ 100 1.54 0.36 0.073 3.89 38.86 57.25 A -
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Tab.2 Experiment design
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Fig.1 Cropping spaces of 1 film-2 drip lines-6 rows plantation

model and soil moisture sampling position
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Fig.2 Salinity distribution changes in horizontal direction
from 0 to 100 c¢m soil layer for different
irrigation frequency treatments
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Fig.3 Salinity distribution changes in horizontal direction from 0 to 100 ¢m soil layer for different irrigation amount treatments
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Fig.4 Salinity distribution changes in vertical direction from
0 to 100 cm soil layer for different irrigation treatments
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Tab.3 Changes of soil salinity for different irrigation treatments
o R WA A - KR o IR L /g kg ! —MER RSB %
R /o pidisc e HEOK 5%/ d T 7K 52 AL 1 K H A/ d T 7K 52 LA
/g kg ™! 5 8 T80 T60 T40 5 8 T80 T60 T40
0~20 19. 59 16. 35 15. 44 16. 00 17.02 19. 65 -16.54 -21.18 -18.33 -13.12 0.31
20 ~ 60 10. 60 12.61 14.98 13.75 11.79 12.22 18.96 41.32 29.72 11.23 15.28
60 ~ 100 15.90 14.57 14.25 13.28 15.12 14. 67 -8.36 -10. 38 -16.48 -4.91 -7.74
0 ~60 13. 60 13. 86 15.13 14. 50 13. 54 14. 69 1.91 11.25 6.62 -0.44 8.01
0 ~100 14.52 14. 14 14.78 14.01 14. 17 14. 69 -2.62 1.79 -3.51 -2.41 1.17

[l o 7877 5 A B IR J 1, >R T — 3 K 0 22
T6O Ab FH 1Y B P 44 25 | PR A8 BT FIORF AR 7 i SR A 1Yy
T T80 55 T40 4b3, 4R 5 d #EKM# , T60 4b
BT AR 72O 9. 18 t/hm® 45 T8O FI T40 4b B 43
B 0.53 5 0.29 vhm®, 8805k 6. 1% F1 3.3%
8 d HE K ST F BT, T60 W% T8O 1 T40 43 B4 77 0. 53
50.38 t/hm® , B40E K 6. 2% F1 4. 3% . 1E [ — K
SER,S d WK A AR B R AR S B T 8 d AR B I
T80 . T60 Fl T40 ¥ /K & & Ab # 43 H 4 J5 # 34 7~
0.05.0.05 5 0.24 t/hm”, #4154 0. 59% 0. 55% #
1.56% o VWA 2R I [A] — JE A 0 %6 W K 5 & i 5
TR BN FI F R AR 7™ 100X (7] — V7K 400, e 4

B AR T = e 7 5. 7 2250 B R WL, AN )
TBE ) B Ak B B A A T A R 2 ) 25 R AR
LXK AT RS A AL B AT (R) 25 S KRR R, MUK
SRR, YW KB 20 R B 7K 3 1) R 1
B K i B 980 T HG i, BN, S d T40 AbFR Y E,
H71.56 kg/m’ %5 d T60 F15 d . T8O Ak FH 43 51| 1 i
0.42 50.82 kg/m’ , 15K 21. 3% F152. 7% . 7E[H
— WK E BAL B LS d FE A A K A3 R T & T
8 d AbH, Jy 254 A R WY, 7 [l — K 2 AN [
IKE AL B E, 2 5 B35, [6] — W K 2K SF- A [R] 3 7K
WAL IR 22 S AN . RALH E M RIAMES
E AR —F,

x4 FAEEBREHEKERTE

Tab.4 Evapotranspiration and cotton yield of different irrigation treatments

WA /d WEKER WKE/mm AR /mm PRRAE/ A RATTR/g KT R/thm T E/kgm ™ E/kgem
T80 385.6 555.0 5.65" 5.94* 8.65" 1.56° 2.24°
5 T60 294.8 467. 8 5.91° 6. 03" 9.18" 1.96" 3.11°
T40 204. 0 373.3 5.65° 6.11° 8. 89* 2.38° 4.36°
T80 391. 4 552.0 5.69" 5.92° 8.60" 1.56° 2.20°
8 T60 299.2 467.1 5.86" 6.05" 9.13* 1.95" 3.05"
T40 206. 9 380. 4 5.72° 5.94° 8.75" 2.30° 4.23°

TR RE O 3 AN IE, F— S8R 5 A /NG PR ORTE P <0.05 KFZEREE

3 it

FE BT T VE SRR T K DT Sk A W K T Fi AR
B R B R BRI AR 2 2, TR i — E
M ER 25 ) 40 A o AR, AS (] R i) B X6 7K S
J7 385y s e AR AE 0 ~30 em )23, RIS
Eh i /DB RAR R i Sk T 7 B AT b e 5
WP e 7E 30 ~ 100 em + 2, 3 & £h B 2K OF
Jrinl 22 AN 3 ik g N Ok R Bl K 43 B 4z Bt i
0k N 7 RIS OKE R, — H AR B,
T I, AE B O AR AT g KT HIGHE B A
WA, Eh s B B b gl TR i Sk e,
R/DREME Bk, 2z JC B A 55, BR B) 2% & s 2, R
NREREBEORZ, X5 FBILFNE LM —
L R E LS dREKBIFE O ~ 100 em

JB ot PR S a8 d KSR A A+
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