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1.68 glem?®. 338 T-iE g b R SR 1, 2R 4 (ECo)
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Table 1 Physical and chemical properties of the original soil

OB LR AL A%

ERfem Mechanical composition HRFL HRABRR ECd pHe
Soil depth —0.002 mm 0.002~0.05 mm ~0.05 mm Soil texture Bulk density/(g €m™) (dsm™)
0~10 0.8 79.9 19.3 b 1.34 8.7 7.7
10~20 0.6 79.9 19.6 b 151 9.0 7.7
20~30 0.9 773 21.8 prigs 1.58 10.6 7.7
30~40 0.7 80.7 18.6 L 1.71 122 7.6
40~60 0.3 82.9 16.8 Bt 1.62 17.2 75
60~80 0.6 80.9 18.5 Bt 1.79 21.4 7.4
80~100 0.6 80.6 18.8 Bt 1.62 31.0 7.3

1.2 It

ARI R BANAF S (SR B RUR
IKHERR AL B, FEBI/K L F:E (EC) 737l k3.2, 4.7,
6.2H17.8 dS/m, LUREEIX IR ZH R %K (0.7 dS/m)
FRTHE . AR BEE IR, HISNNX, REUGEA
BEMLIX 4RI Wit . AR H 5 ZE0URK H e X R
JZH R IR KRR JE R K 3% RO [ LL VR A e B
MR, FEWEK ) BB T o K2, AN P&
48m, %4.8m, FIHE6ITE .

40

TS 2B Ry, Z2J5 %520 cm, ZEw20 cm, 22&
FUCMIA B80 om, A2 ZE 0 A B 1K ENT (0.1 MPa
TAEE ST, Wk fo81.38 Lh) , 6=kl FE 430 cm,
Fe PR CE BE B E TS omiz kb, Fli4THES0 cm,
PREE30 em. Fatiam Aoy “E” , 201745 H 141H
TEL) T A 7 % 28 HH 1A o AR 48 F TR) SRR 17 400 24 b 12
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Table 2 lonic composition, electrical conductivity (EC;), pH (pH;), and sodium adsorption ratio (SAR;) of irrigation water

BB F&/(mmol L) lonic content

ECi/(dS m™) pH; SARi/(mmol L.1)°5
ca® Mg Na* K* S0.%
0.7 0.90 031 6.08 0.09 0.33 8.53 6.34
3.2 2,01 2.69 26.52 0.49 178 8.50 12.38
4.7 2.44 4.03 36.99 0.70 255 8.40 14.69
6.2 2.88 5.62 49.28 0.94 3.42 8.36 17.00
78 3.26 7.41 65.26 1.29 4.30 8.08 20.10
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Fig.1 Rainfall and accumulative irrigation water amount
during the growth period of tomato
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Spatial distribution of soil salinity at different growth stages and different treatments in the main distribution areas of tomato root systems
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2.2.3 #d 13 & H-F R

K 4 Rl Ie U RIAIAR 0~100 cm 3L
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Fig.4 Soil salinity at 0~100 cm depth before and after experiment
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ANREFR P35 2B BB T 14.7%F1 13.7%, %) 9
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Fig.6 Leaf area index (LAI) of tomato in different treatments

during the flowering and fruit-setting stage
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Table 3 Biomass of tomato plants in different treatments during the flowering and fruit-setting stage g
[ #5%> Above-ground part 1 #5543 Underground part )
— — - ST R MR E
ECi/ EEEE ES WA W R A 5 & R+ & Fresh Dry
(ds-m™ Stem fresh Stem dry Leaf fresh Leaf fresh Root fresh Root dry ) )
weight weight

weight weight weight weight weight weight
0.7 121.23abc 23.53ab 205.61ab 35.66abc 40.16b 5.43bc 367.00ab 64.62ab
3.2 163.23a 33.20a 294.02a 52.44a 47.23ab 6.81ab 504.47a 92.45a
47 151.38ab 30.03a 292.46a 50.34ab 63.03a 8.41a 506.87a 88.78a
6.2 58.30c 11.70b 129.04b 21.39c 26.51b 3.40c 213.85b 36.49b
7.8 75.52hc 12.58b 164.38ab 26.07bc 27.33b 3.65¢ 267.23ab 42.29ab

T FSIART RN EREE (P<0.05), FH.

Note Different letters in the same column are the significant difference at level 0.05, the same as below.

2.3.2 st & et B ARABARH R
R 4 af 51, FHA LR a =R EC; 1Y

Tnv BEA, Hodr 7.8 dS/m b PR B A% 7K (0.7 dS/m)

ACFR I FRAIK 1 37.5%, 1 Ath A 2 8] (1) 22 57 AN i
% (P<0.05), M4 b . MEERMEMIEHE b
FEYIMAE EC M & E KA, (H& A 8 %
IR o ORI CRE B A R A Y g
(MDA) & 7 () FIHERRE 7 (b) #KA B%
s, A A R R 7 (o) B EC
(3G T S 3 PRI, [F9%/K (0.7 dS/m) AbFEAH L,
3.2, 4.7. 6.2 dS/m 1 7.8 dS/m M- i A] v pEE4) 5
B T 30.4%. 29.1%. 27.6%F1 51.2%.

R4 HFHRERZPIRRALEZE Rt A Tt E az,
A bE, APF L EEhTEEEE
Table 4 Content of chlorophyll a, b, carotenoid and total

chlorophyll content in tomato leaves under different

treatments during the fruiting stage mg/g
HgxaE HEEbE WHEIRLE KPP E
ECi/(dSm™)  Chlorophyll Chlorophyll  Chlorophyll Carotenoid
a content b content content content
0.7 1.2340.09a 0.2040.08a 1.4340.38a 0.3640.09a
3.2 1.0420.06ab 0.1640.05a 1.2040.29a 0.3040.06a
4.7 1.0540.07ab 0.1640.06a 1.2140.34a 0.314.07a
6.2 0.9740.02ab 0.1420.04a 1.1140.29 0.29240.02a
7.8 0.7740.09b 0.1040.04a 0.8740.28a 0.2340.09a
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Table 7 Physiological indicator of tomato leaves in different
treatments during the fruiting stage

2.3.3 BB KA 2t Fn S R 6 h

75 it SR Sz 14 ] M [ R 4 R RN S LR B TR
& EC; FI3 3 in, 5% /K (0.7 dS/m) A EEAH B,
6.2 dS/m F1 7.8 dS/m AbHE m] i VEE P & 2 3 m 1
22.0%F1 23.1% 8 (a). AHREST AT 18.6%
1 32.0%& 8 (b); FEARSLHILEHEREEREE EC
F T BN s, (H &AL F A ) 22 RN B 2
Bl 8 (c); A S SEIHERR LLBE & EC; (1) T+ =y 1 P
K8 (d), 0.7. 3.2, 4.7. 6.2dS/m 11 7.8 dS/m k¥ &
ELi 45 7.4, 7.0. 7.0, 6.6 F1 6.0,

10 r

s | w
07
06
05
04 y=0.026 8x + 0.568 6
03 | R2 =0.868 4
0.2
0.1
0

[
@
®

HHLR %
Organic acid content

0 1 2 3 4 5 6 7 8
WK 3% (dS mL)
Electrical conductivity of irrigation water

(b) HHLEZE Organic acid

F a ab ab
L ab b

y =-0.022 6x? + 0.011 8x + 7.338 6
i R2=0.9704

bR L
Sugar-acid ratio

O R, N W 0Ol O N 0 ©
T

o 1 2 3 4 5 6 7 8
REBK S5/ (dSmD)

Electrical conductivity of irrigation water

(d) ¥EEREL Sugar-acid ratio

B 8 R A& 5 bY Su i 4547
Fig.8 Quality index of tomatoes in different treatments
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Fig.10 Relative yield of tomato in different treatments
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Effects of Water-salt Regulation on Tomato Growth and Quality under Drip
Irrigation with Brackish Water in Coastal Saline-alkali Soil

LI Dan*?, WAN Shugin®, KANG Yuehu'?, LI Xiaobin®
(1.Key Laboratory of Water Cycle and Related Land Surface Processes,
Institute of Geographical Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. College of Resources and Environment, University of Chinese Academy of Sciences, UCAS, Beijing 100049, China)

Abstract: [Background] With the growing demand for agricultural products and the increasing shortage of
agricultural freshwater resources in coastal areas, the development of drip irrigation with brackish water can play a
crucial role in relieving the pressure of agricultural water supply. Because most of the soil in coastal areas have a
heavy texture and high salinity, and therefore crop growth is challenging. Previous studies have shown that brackish
water irrigation can significantly change soil moisture, salinity distribution, and crop quality. However, few studies
have conducted systematic experiments to analyze the effects of drip irrigation with brackish water on the crop
qualities under water-salt regulation methods. Thus, we introduced drip irrigation and a water-salt regulation method
into tomato planting to bridge this gap. This study has potential contributions to urban eco-environment construction,
green agricultural development, and exploitation of brackish water, especially in coastal areas with a large amount of
brackish water available in shallow groundwater. [Objective]l This study aims to investigate the feasibility and
safety of green agricultural production under drip irrigation with brackish water in coastal saline-alkali soil.
[ Method] To research the effect of brackish water irrigation on tomato growth, yield, quality characteristics, and
salinity distribution of the soil profile, we used the conductivity of deep underground water( 0.7 dS/m) as a control
check and conducted four tomato treatments with brackish water of different conductivity (3.2 dS/m, 4.7 dS/m, 6.2
dS/m, 7.8 dS/m). The tomatoes were subjected to saline drip irrigation and ridge cultivation using a water-salt
regulation method. [Result] The salinity of the entire soil did not increase significantly, whereas the salinity of the
soil profile was redistributed when tomatoes were irrigated with brackish water of 3.2 to 7.8 dS/m. There was an
apparent salt leaching zone in the area 10 cm wide and 0~60 cm deep from the dripper. The salinity was mainly
washed down to a depth of 70 cm and the surface of ridges and ditches (0~20 cm) that were 20~40 cm away from
the dripper. With the increase of irrigation water electrical conductivity (EC;), LAI, fresh weight, and dry weight
increase and then decreased, while the plant height and stem thickness gradually decreased. Moreover, all indicators
reduced significantly compared with fresh water treatment(0.7 dS/m) when the conductivity exceeded 4.7 dS/m. No
significant difference in chlorophyll, malondialdehyde (MDA), carotenoid, and proline content under different
treatments, while brackish water irrigation significantly reduced the content of soluble sugar in the leaves. With the
increase of EC;, the contents of soluble solids, reducing sugar, and organic acid in tomato fruits gradually increased,
whereas the sugar-acid ratio and yield gradually decreased. Besides, when EC; exceeded 1.4 dS/m, for every 1 dS/m
increase of EC;, the yield decreased by approximately 9.7% employing formula fitting. [Conclusion] In summary,
the brackish water irrigation with a conductivity of 4.7 dS/m or less can be used to irrigation in coastal saline-alkali
soil where freshwater scarce. Although the yield was reduced, over 300 mm of the water can be saved compared to
freshwater irrigation and the quality of tomatoes was also improved, and the salinity balance across the soil profile
can be maintained.
Key words: brackish water; drip irrigation; growth indicator; physiological indicator; fruit quality; tomato
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