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Effects of brackish water irrigation on soil water and salt
distribution and yield and quality of facility tomatoes

MA Jiaying'*, WANG Xingpeng'*, WANG Hongho'?,
WANG Hairui'?, WANG Xuecheng'?, LI Zhaoyang'"
(1. Institute of Water Conservancy and Construction Engineering, Tarim University, Xinjiang 843300, China;

2. Key Laboratory of Modern Agricultural Engineering, Tarim University, Xinjiang 843300, China)

Abstract: To investigate the effects of saline water irrigation on soil water and salt distribution and the growth
yield and quality of facility tomato plants, this experiment was conducted with facility tomatoes in the southern bor-
der area of Xinjiang. Four irrigation water mineralization levels were set, 2 g - L"'(T1), 4 ¢ - L7'(T2), 6 g - L™
(T3) and 8 g + L7'(T4) , and freshwater irrigation was used as the control group ( CK) to study the appropriate ir-
rigation water mineralization level of facility tomato under the same irrigation quota conditions. The results showed
that the soil water content in different growth stages was basically higher in the 20 ~60 cm soil layer than the surface
and deep soil water content. The soil water content gradually increased with the increase of irrigation salinity. The
average soil water content of the soil layer from 0 cm to 80 c¢m gradually decreased during the growth period and
with the depth of the soil decreased significantly. The soil salinity in the initial stage of the growth period mainly ac-

cumulated at 0~40 c¢m. As the growth period progressed, the soil salinity tended to accumulate and move toward
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the deep layer, mainly in the 0~60 cm soil layer at the end of the growth period. When the salinity was less than 4
g+ L', the 0~20 cm soil layer was desalted. The average desalination rate of CK treatment was 27. 79%, and de-
salination rate of T1 treatment was 17. 07%. Irrigation salinity of 2~4 g + L' promoted the growth of plant height
and stem diameter of tomato plants. Compared with CK, plant height and stem diameter increased by 5.32% ~
7.08% and 8.23% ~9.25%, respectively. Irrigation water salinity of 6 ~8 g + L™ played a significant inhibitory
effect. A mineralization level of 2 g + L™' to 4 g - L' saline irrigation significantly improved fruit quality while ensu-
ring tomato yield, and the contents of soluble solids, nitrate and Ve increased by 14.50%, 119.38% and 98.54%
respectively, compared with CK. No significant effect of 6 g + L™ 'irrigation salinity was found on fruit quality, but
the yield was 51.61% lower than CK. Yield and quality of tomato decreased significantly under 8 g + L' irrigation
salinity. Considering the yield and quality indicators, it is recommended to use salt water with salinity of 2~4 ¢ «

L™" to irrigate protected tomatoes in the southern Xinjiang where freshwater resources are scarce and underground

saltwater resources are abundant.
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Table 3 Quality and yield indexes of tomato under different treatments
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Note: Different letters in the same column indicate significant differences among treatments (P<0.05 ).

EATUEESFE ERKFALE.2TY
REMTERERNXR

WE 6 Fizs , DEKT {0 N A AR &, Wit & in
Fr R FIK 43R FHAR R R R AR S 43 3 37— 0 Ik
WS LA R 5 R4 o A, e RAY
490.9510 , 77 HE FIHE LK R IR ITE 2 ¢ - L VEE
AR SR BINEAE ; T AR R S HE K b B Bt et
FAOG, PE R ECH 0.9987; 13RI R 5K L
EIFMARCOCR e RO 0.9623,

30w

TEFEIK FEMRZRNG | 32 e KRS £h 0
IR s (W) A 25 5 A T 2 N RIS T,
HAMRLAE T — AR G Sh B2 7

2.4

ZRIEME A6 IR 5 3% W R () S K T T 1 4345 ]
SRR AR 25 5 H BRI i Tl K T
FRURRPE , 2R3040k 23 bk e B AR W AR 2R 4311 41 il LA
A NTIAAR B — 2 B R ACR . Al 45 R %
B1,0~80 em +Z2W N LS KRR E - 2R
A1 T 2L 51 186 0 ek 2 B4 A, L IR K TR A
EE SRR T TE A 1 5 7K R S R, 5 5 g a A
WFFE a3 — 20, X0 P Ry Bl 5 HE K0 0 B I 42 v
S R T (BB AR T /E AR R K RE
71, FHOK AR Ge R R M E LR P RLR, 22
FHECU BRI USRS K
ARBHAE T I A A AL, X 5 AR 45 R AR
— 35 ARG Ry SR T R O A 3G I AR
a7, FUREh A B AR I HEAT T E B 40 A, X 5 A B
FEERAEAEZE T ST Ry 2 0 XA T 15 i b



110 TR A T

55 40 45

40000

(A)
| |
_ R
< <~
= 30000f ...
;0 <.
< CREN
= 20000 .
° -
,>; y=—360.33x"+453.74x+34359
5 10000 R*=0.9510
0 . A A A
0 2 4 6 8
W4k FE Mineralization/(g * L ")
= 160 [ (©)
g
S0 Tl
S N
s S .
s % .
i S <
s 40 y=—13.272x+136.48 e,
H R'=0.9987
poz]
0 1 1 1 1
0 2 4 6 8

™4k F£ Mineralization/(g * L)

S
E
L

O
G
’

[

T

’
’

y=—0.1201x"+0.1512x+11.453
R*=0.9510

[o%)
T

(=}

E L K AT 2R IWUE/(kg » m )

2 4 6 8
W4k FZ Mineralization/(g * L ")

f=}

800
(D)
L R
600 . -
2 pad
o = 7
<&
{‘\?E 400 I"
ro = rd
ii; r’
= i L% y=97.348x—115.12
= %200 L’ R*=0.9623
= -
W rd
rd
s n
0 n’ 1 1 1 1
0 2 4 6 8

4k FE Mineralization/(g = L)

6 BIIERSEKTULEZERXER

Fig.6 Relationship between various indexes and irrigation salinity
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