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Effect of irrigation water salinity on soil salinity
and winter wheat yield
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Abstract; In order to make rational and efficient use of saline water resources, field experiments were
conducted to study the effects of irrigation water salinity (1, 2, 4, 6, 8 g/L.) on soil salinity distribu-
tion and winter wheat yield. The results show that, with the increase of irrigation water salinity, soil
bulk density increases and soil porosity decreases in 0 =20 c¢m soil ; compared with the fresh water treat-
ment (1 g/L), the average salt content of 0 — 100 cm soil in the treatment of 2 g/L irrigation does not
significantly increase, and there are no significant differences in leaf area index, plant height, spike
number, grain number per spike, 1 000 grain weight and grain yield per unit area of winter wheat at

jointing , booting and heading stages. When the salinity of irrigation water is more than or equal to 4 g/
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L., the average salt content in 0—100 cm soil is significantly increased, the growth of winter wheat is

significantly inhibited, and the grain yield is significantly decreased. The decrease of spike number is

the main factor leading to the decrease of winter wheat yield under saline water irrigation. In this irriga-

tion mode, the suitable salinity for saline water irrigation of winter wheat is less than or equal to 2 g/L.

Key words: winter wheat ;soil salinity ;saline water irrigation ;soil bulk density ;yield

T AT e o ] o T A /NS A 7
WEFFI K R R R A2 K K e Y Bk, R 2
TG TF R, TR 24T 8K (ORI ) %543
A )32 HAAS B F . 56 32 W R K T LA R
PR R K HE AT A b 9 R R TE — s R
SRR A /INFE IR A3 5 e 1R AL (L[] A £ 43 HE A
T R B A R B, B 2 4 B R AT
WE , 385 B A 1 K o - 8 B A /N3 AR K 1 B
AR SR SR FH A 5 B £ o /A S0 38R 7 3, JRR K o Ji
AR L, W4 35 A 0 5 B 7 9 A
TA, FEA /N PR [ AN S RHIE T A
FIFRT 51ROk LR SR A K R R
(A SETFSE. A BT RIR 2 M T K, AT ARl
P, BT LR AR K B 2, LRSI SR AN A
KX K A3 10 e A 5 3R, (o 46 /N 22 7 A 1 B
K-

R RR K 98 K 54 TF & FR AT T 8 2 0
5%. CHEDLIA 25" fF 5 % B, /K M 25 T 30+ 3%
R, (R R B R 2R, I
T TS S A (R TR RSP 3R R ) LU
oK U G 25 45 PHOGAT 4517 30Ny , -39 bk /30t
Tt S HEE 7K Fi 256 5L T AH 06 56 &L JTANG 26730
g, BEEE A S o 3.2 dS/m XN PR FUK A E
7 T VA S B W R R K AL e A
SEBRZEHCR A K2 )RR 1028 AR T AE R 56
A3 ZHANG 27 BF 58 % B, HEWEK 0 £ B 3k
FI5 g/ LIk, T aEEh oy B BUE FE7 & A h AL
AR I AR 2.47 o/ L B EOK AT
9 afELEWEWE, 0~ 20 em 12 £ 3 A 35 B 5 ALK
ST L m b A BUAR AL (E R X &N
R B, R, AL 2.47 ¢/ L K
PEAT K IUIE 0, A4 9 500™ 5 ) SR i AL R H P
2R R R R A B T, 3R AL B N
2 o/ L BV A 7K Xk /N 32 0 K i1 7 S A AN, %
FIEER N SIASHEAT R W L R Kk A BT
THUR A 9 100 2 A ) . 2 2 2 o B, 244 K
HIALIE g 3.0 g/ L I, 543 ks 3 4 2 /N 22 0
PR T 10% 50245 fbJi 3% 5 5.0 #1 7.0 ¢/L i,

/N2 TR R R B R 28% A7 KUK THE
R0 e IS ENT -Fua {2 UM I PNy
LR 7 FBURRL | A /N A2 — 3070 Wi I3 5% 28 25 5 1 ik
177 BARBIBTTE AR [R) Ak 2 1 | S o | 8
1 B2 % PHE A RS ) 98 TR K A B (A R AR
25t WEFEAIBA A 2006 4 10 H & JEAT K RK &
T R 5, 3CHP A B 2 UK U AR 13—14 4
(2018—2019 4F) , ARl L3 £ 3 AL L K &
N A AR MR AR PR RILE , DA 90T ARG D X = Bk
JZK o ) P AT LI TRE I (4 P S A

1 I T i SH R

11 RIS IR

AHFFEF 2018 4 10 H % 2019 4 6 A #E [t
PMB2E 5 5 7K AR AR T KR K U (115°47'E,
37°44'N) PEAT 3R 6 5 A7 I JUARSFE BRI, T4k
JE21 m, # FOKHEERZY 7 m. il 4F H BRI BN
2509.4 h, ZEFHS R 12.8 °C, T 7 K5
188 d, ZAEFH R /K ik 512.5 mm, B 2= 6—8 H %K
R T0% e 4y AR 78 i 1 785.4 mm, A
TR R A I
1.2 K%t

AW PERANEY N &N, o3 3 AR R B Dy
1,2,4,6,8 /L (HEME /K E 47 HE MR 050 b, 574k
FE R 1 g/ L IR /KE A 24 1R J2 R K, 1 kX
b PRI DX 3R 2 b T Ja K ) A PR 2 R i R 1k K
IKAARIEFE T, oKk H Na® Fi1 C1 5 & f . LG
ARG R 2,4,6,8 /L (1 Kl i 7R )2
T K H AT R RS, AS R AR EE 1S HERE K
BITWRIE IC WaR LR /NESE E K, — W
BCEAEB AL P AT 3 RE A, FEALHES. % T2
by FE R AR 4399 1S A /INAZ R DX TE AR
57 m*(9.5 mx6.0 m) . A FHIBEK 2 (KT KF
TEIKHERE 545 60 mm , K FT1) B ATHERE 2 ¥, IR
BE12 ~ 15 em. 3& BT E MG 525 ke/hm? B R — 4%
(P05 & 46% N &1 18%) , HBREEGH 1 I
KB i 300 kg/hm? JR 2 (N & 5 46%).2018 4F 10

(851 |



852

HEREDUDE T 7741t

55 40 £

H 12 B, & /N 4G Rl Sk 195 ~ 225 kg/hm?,
2019 4F6 J 10 HISHR >R 15 em 84T RE ARG 7
AN A F WK B 133.7 mm, J& K
.2 H YRR Py oA N2 2 Bis B0 78 K01
(B 2006 4F 10 ) ik 2 o HEWESE Al 1, A % 4%
TIELBKEBE 2R 13— 14 AR /N i AR R
AL A0 86 0~ 100 em + 2 H3EEEFF (EC, .5, £k
i bl - SIRRIR ) O 0.25 dS/m.
*1 REAERANETFAR

Tab.1 Ion compositions of irrigation water with
different salinity used in experiment

1S/ 1C/(mmol - 1.71)
(g-L7Y) a2 Mg  K*  Nat  SOT  HCO3 I
1 072 081 015 1073 294 104  7.63
2 086 160 0.8 2562 516 L1l 2145
4 100 230 020 5644 846 121  47.27
6 117 28 023 87.84 1167 131  73.58
8 140 3.3 026 11997 1507 144  100.04
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Tab.2 Rainfall during winter wheat growth period

H45(2018—2019)
31

10 11 12 1 2 3 4 5

Py/mm 3.5 4.2 3.0 0.0 2.4 1.6 674 51.6
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Fig.1 Soil salinity distribution characteristics of winter wheat under different irrigation treatments
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Tab.3 Average soil salinity in 0—100 cm soil layers under different irrigation treatments dS/m
ECy .
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(g-L71 FET HEBEAACT KR BT KRG LEE7E %iNii] HEBA KIS N W
(2018.10.02) (2019.03.15) (2019.03.30) (2019.04.30) (2019.05.15) (2019.06.13)
1 0.28d 0.35¢ 0.35d 0.38d 0.40d 0.35d
2 0.38cd 0.42¢ 0.44cd 0.49d 0.48d 0.43d
4 0.57be 0.61b 0.67c 0.72¢ 0.74c 0.63c
6 0.75b 0.70b 0.94b 0.95b 1.04b 0.85b
8 1.09a 1.02a 1.30a 1.20a 1.34a 1.21a
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Fig.2  Effect of irrigation water salinity on leaf area index and plant height of winter wheat at different key growth stages
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Tab.5 Yield components and yield of winter
wheat under different irrigation treat-

ments
IS/(g - LYY NS/(F - m™2) NG/(ki - F~') TW/g  GY/(g-m2)

1 769.8a 24.92¢d 35.64a 627.15a
2 742.9a 26.80bc 35.26a 584.59a
4 431.1b 30.77a 36.79a 404.10b
6 393.3be 28.63ab 35.63a 345.30bc
8 302.7¢ 22.67d 36.69a 221.48¢
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