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Effects of Irrigation Water Salt Compositions on Tomato Growth and Soil Salinization
LI Jingang', HE Pingru', CHEN Jing', ZHANG Na’, DU Bin’, LIU Chuang', ZHOU Mingqiang®
(1.College of Agricultural Science and Engineering » Hohai University » Nanjing 210098, China ;

2. Institute of Water Resources Research of Ningria Hui Autonomous Region s Yinchuan 750021 China ; 3. River
Lake Hydrology and Water Resources Center of Xinjiang Production and Construction Corps» Urumqi 830002, China)
Abstract: [ Objective ] To explore the optimal salt composition and salt concentration of irrigation water
suitable for tomato field cultivation in arid and semi-arid areas. [ Methods | Three salinity levels (1, 2, and 3
g/L) and five Na : Ca molar concentration ratio levels (1, 3, 5, 7, and 9) of irrigation water were used in a
3-year field experiment of drip irrigation under tomato film in Yinbei irrigation district of Ningxia, China.
[Results | The experiment found that with lower irrigation water salinity (1 g/L.), appropriate increases in
the Na : Ca molar ratio of irrigation water were beneficial for the accumulation of tomato plant dry matter
and nutrients. Tomato fruit weight, marketable yield, and total yield decreased linearly with the increase of
irrigation water Na : Ca molar ratios. Moreover, with each increase in Na : Ca molar ratio of irrigation
water, the tomato marketable yield decreased by 5 761.7 to 6 036.7 kg/hm®. Irrigation water with “high
salinity (2, 3 g/L) and low Na : Ca molar ratio (1 and 3)” was more profitable for tomato yield increase than
irrigation water with “low salinity and high Na : Ca molar ratio”. The soil sodium adsorption ratio in 0—40
cm and the amount of soil salt accumulation in 0—100 cm increased linearly with the increase of irrigation
water Na : Ca molar ratio. [ Conclusion ] To alleviate the soil salt accumulation and obtain a relatively high
fruit yield during the growth period of field cultivated tomatoes in Yinbei irrigation area of Ningxia, irrigation

water with salinity of 2 g/L. and Na : Ca molar concentration ratio of 5 was recommended for mulched drip

Y B #:2023-10-01 &8 B #1:2023-11-07 RABEH:2023-12-11 W & B % B 8 (www.cnki.net) : 2024-03-06

FBEITIE :[H K A RBEE S HFETHE (52309046) 5 H 92 1 48 AR BT L 45 9% 4 W1 (B230201053) 5 A 7 44 B A7 375 38 7K 0% U 249 48 249 ) ) 708
SIS T ONE 52 3 4 100 H (HAKF202102)

F—1EH SN 1990 . 5B A5 BN F USRI S AOEHERLIE S E RS, E-mail: lijingang68@163.com

BEESE ATTW994—) &, LW A, EZNF RIS 5 AR5 . E-mail: hepingru68@163.com

http: // stbexb.alljournal.com.cn



424 K AR IR R

5 38 4

irrigation, under the control limit of soil matrix potential at —20 kPa.

Keywords: saline water; mulched drip irrigation; dry matter accumulation; marketable yield; sodium

adsorption ratio
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Table 1 Soil physical properties of the experimental field
+BHEE/cm FEHHE BE/(geem P) HREFFKR/ U LEE/% ¥k % kL % FikL/ %
0—40 g S 1.39 20 56 19 61 20
40—100 0 BT H 1 1.33 17 48 27 8 65
TE DR BB R R AR TR 43 R 0.02~2,0.002~0.02,<C0.002 mm,
2 ABRBATEALEHER
Table 2 Soil chemical properties of the experimental field
T2 . T AHmaE/  EEAE/ A/ HA/ Kk pg/ Na W/ Ca ik, Mg iR/
W/ cm . R (geke™) (mgekg™) (mge+kg ') (mge kg ") (mmol * kg™!) (mmol * kg™?) (mmol * kg™?)(mmol » kg™!)
0—40  8.54 3.47 1.47 51.10 8.20 254.50 1.85 9.17 4.62 2.11
40—100 7.81 3.27 1.22 47.97 3.35 123.50 3.22 6.45 3.13 1.62
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Fig. 1  Dynamics of groundwater depth and salinity in the experimental area
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Table 4 The amount of chemical additive dosage correspond to different irrigation water sources mg/L

TEE W /K U8 Ak 2 CaCl, NaCl HEBEK IR CaCly NaCl HEBK WAL CaCly NaCl
S1R1 407.19 58.82 S2R1 1 062.05 403.95 S3R1 1716.92 749.08
SIR2 187.07 278.93 S2R2 574.51 891.50 S3R2 961.94 1 504.06
S1R3 94.61 371.39 S2R3 369.70 1 096.30 S3R3 644.79 1 821.21
S1R4 43.71 422.29 S2R4 256.97 1209.03 S3R4 470.22 1995.78
S1R5 11.50 454.50 S2R5 185.62 1 280.39 S3R5 359.73 2 106.27
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Tomato planting schematic diagram for the field experiment
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Table 5 The irrigation times and irrigation quota for treatments

2017 4F 2018 4 2019 4F
it WU W TR W WU e
B e amm 0 B e g w0 ER e ey gy R
SIR1 2 4 7 7 400 2 4 7 8 420 2 4 7 7 440
SIR2 2 5 8 7 440 2 5 7 8 440 2 4 6 8 400
S1R3 2 5 7 7 420 2 5 7 8 440 2 5 6 7 400
S1R4 2 6 7 6 420 2 5 7 7 420 2 5 6 7 400
S1R5 2 4 6 7 380 2 4 7 8 420 2 4 6 7 380
S2R1 2 5 6 7 400 2 5 7 7 420 2 5 6 7 400
S2R2 2 6 6 6 400 2 6 6 7 420 2 4 7 7 400
S2R3 2 4 6 7 380 2 4 7 8 420 2 4 6 6 360
S2R4 2 4 5 6 340 2 4 6 6 360 2 4 5 6 340
S2R5 2 3 4 6 300 2 3 4 6 300 2 3 4 6 300
S3R1 2 4 6 6 360 2 4 6 6 360 2 4 5 6 340
S3R2 2 4 7 5 360 2 4 6 6 360 2 3 6 6 340
S3R3 2 3 5 5 300 2 3 5 5 300 2 3 5 5 300
S3R4 2 2 4 4 240 2 2 4 5 260 2 2 4 5 260
S3R5 2 1 3 3 180 2 1 3 4 200 2 1 3 3 180
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Fig. 3  Water consumption of tomato for treatments
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Fig. 4 Dry matter accumulation of tomato plant
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Fig. 5 Accumulation of nitrogen, phosphorus and potassium in tomato plants
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Table 6 The significant levels for the effect of experimental treatment on plants dry matter and nutrient accumulation
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Table 7 Tomato yield traits for experimental treatments

i 2017 4 2018 4 2019 4
AW AV AN MY TY AW AV AN MY TY AW AV AN MY TY

SIR1  268.05h 152.32¢d  18.8¢  11.21e  11.26e  269.30i 152.31c  18.8fg 11.19¢ 11.23e 270.35h 153.26d  18.8g 11.23g 11.2%
SIR2  268.65h 152.05¢d  18.7¢  11.15e 11.18¢  265.851 151.24c  18.5fg 11.11e 11.15e¢ 268.75h 152.17d  18.7¢ 11.15g 11.17¢
SIR3  265.60h 153.35d  18.9e  11.13e 11.15e  266.301 153.46c 18.8fg 1l.1le 1l.14e 271.55h 153.34d 18.5g 1l1.11g 1l.16e
SIR4  254.35g 153.03d 19.5¢  10.94e  11.08¢  255.65h 152.55¢ 19.2g  10.6le 10.87e 264.70h 152.09d  19.0g  11.08g 11.13e
SIRS  218.45d 152.25¢d  19.5e 9.25d  9.47d  213.05e 153.43c  18.1f 8.27d  8.53d  220.45e¢ 151.84d  19.2g  9.22¢  9.38d
S2R1 - 267.75h 150.34cd  17.9d  10.62de 10.65de 270.55i 152.72¢  17.0e 10.27e  10.32e  268.10h 150.73d  17.5f  10.49fg 10.53e
S2R2 - 265.85h 150.11cd  17.7d  10.52de 10.53de 266.451 150.28¢c  17.4e  10.17e  10.28e  266.90h 151.26d  16.7e 9.83¢f  10.03de
S2R3 241,550 150.68cd  19.2e  10.15de 10.19de 246.35g 151.22¢  18.4f 9.83¢  10.0de 247.75g 151.33d  16.8e 9.19¢  9.26d
S2R4 231.75¢ 145.24c  15.2¢ 7.63¢  7.82¢ 222,901 147.64c 15.6d 7.66cd  7.73cd 230.15f 149.12d  15.5d  7.88d  7.91c
S2R5 197.95¢ 145.79¢  14.0b  5.99b  6.15b  187.30c 148.25¢  14.5¢ 5.83b  6.04b 187.40c 148.67d  14.5¢ 5.95b  6.11b
S3R1 - 240.90f 138.62b 13.5b 7.22bc  7.26bc 242.65g 136.44b  13.5h 7.2lcd  7.23¢  241.70g 138.11c  13.5b 7.24cd  7.27be
S3R2 236.85ef 136.43b  13.5b  6.86bc  7.12bc 240.30g 135.87b  13.5b 7.0lbed 7.21c  241.20g 137.34c  13.2b  7.01bed 7.15bc
S3R3 203.05¢  136.34b 15.3¢ 5.61b  6.88bc 200.55d 135.13b  14.9¢ 6.55bc  6.63bc 197.756d  131.49b  15.5d 6.67bc  6.73bc
S3R4  162.95b  94.57a 12.2a 3.08a 4,392 168.95b  95.35a 11.9a 3.13a 4452 168.45b  91.62a  12.0a 3.27a 4.47a
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Fig. 6  Soil sodium adsorption ratio after tomato harvest
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