2023 512 A
Dec. 2023

TEWEHEK 224
Journal of Irrigation and Drainage

F42% A1
Supp.l Vol.42

XEHS: 1672 -3317 (2023) Supp.1-0018 - 08

BRI B TR E X TR B RIR

IKERENTSFEIE K RIF T

(L&A K
R Ryt

F oW, BEHE? EXMEZ D F2 FRES, REXFY FhE?
F AeAFFEE, LR WS 264025; 2. BALFEIE WS & E G RLIF BAFER
TREASMAERERENAAERTAEIRTEFERE, LA JAE 264003;

JEMEAKRY RITABKFEHRXF IR T EEERE, KA 130118;
4L FR BB IARR LA RTHENSE], LWAR AF 257300)

7 E: (B8] ARETZ AN E R KK IR A RRES LERE A RAFEDER G R, [FE] A
2ot E F-RRBMENFRAN L, FEREEDR. ERFHED AR, RBEE 3 MPBRERIEHERE, 3t
R R (BRARTIE 4gIL &), % (KARFTE 19/l £4) KEBFRERSAA L3 (T243E). 1:1 (T3L
), 301 (T4 432), sboh, HEMGERAR (TLAR) UERAK (To ) EH R, d@dmzEhEF N
B LR ECHE., fHAhER T2, WARKKIBAERENHATZ_ANBR LEREEHERERTEH R, [
1 ORFRELEKRSNEZELHERIES, EEBRERREGE 0, LEAHP)ITE W0, ELERIHE
EBTERY M, SR IIELHRBTER, B4R A, 0~20 cm L ERFH S HF P KETE FRAHIE
KA, T1—T4 %32 20~60 cm £ Z 5 2 T ALY, 55T % 26.14%. 11.61%. 13.17%. 6.43%, M T5 &
NI e 21.26%. @£ E FHE FF A TR F BB KERRE G EK, T2—T4 425 TIARZZHL
BEER, TSI S RTHR~EE T1 REH A 2 F (K 15.54%4 19.69%. @ F K = F M AAK#
BN ERIG e BRI )G IEIRAGAE S, T2 RO E S ER2EST T5 &2, 25 T1, T3, T4 X EFLILE,

T3. T4, T5 &H4 = 55 T1 & H5 A KT 4.33%. 4.58%. 7.87%. [ 2] . F KX FEEMELLA 31
(T4 &32) TRy FERERE, EFLERAFEH,TH, BB TAahEREASE, THEIZTZANETRD

REBREKZIBRRET E.

X B8R MR RSOKAER; KA AN 2REs BEA

hESES: S274

o, EHE, BN, F ORURKREHENREERR

42(Supp.1): 18-25.

XHERFRERS: A doi:

10.13522/j.cnki.ggps.2023176

TREESMEME RO FEBRHAKFIR, 2023,

WANG Qian, DONG Shide, CUI Guangxu, et al. Effects of Alternate Saline and Fresh Water Drip Irrigation on Water and
Salt Dynamics and Crop Growth in Coastal Saline Soil[J]. Journal of Irrigation and Drainage, 2023, 42(Supp.1): 18-25.

035 &5

AT 9 2 S Vit & 30 I ) 389 25 2 26 78 25
B S J5 7 53 2R L 454, AR HE VR R K B R
S, PR AT KA A ORI = AR PN 2R
7 A e R AR R . AR, T = AR K
TSGR, REH T MBUK R E RS, HaeA N
PR K AT M 78 EE, 0B IX T K S G- oK

kS EEA: 2023-04-21 f&EIHHA: 2023-05-04

EEWA: EFXEAPLTRIGH (2021YFD1900902); 11144 HRF
FETH (ZR2022QE208); # = M Z & X B L (2022SZX01)
fEE®M: T (1996-), &, WA, BiEmd, FENFKE
B . E-mail: 1132684374@qg.com

BEEE: % (19799, 5, IWAREEAN. ESR LR, FEMNG
hbLE AR HIRF . E-mail: gmwang@yic.ac.cn

© GEBHIKER) 44838, FFAFREL CC BY-NC-ND Y

18

AR A EER X [t e ] MBUKK B B
VEEE P B 2 b3 v B EAGE,  H AT R R
IKIRA HEWR S B REME AT /K SR 4% o JBUR K 28 B
WEAH bE VR A VR R AT DAYk G2 1l s A 6T 3 AR P AN
RS, FN, EHFEZEACE TR, Bk KA R
SR L g 7K VRS JRE 48 7 2ok SR o R L g R R K
BHEW R FER TR —, HRERIERGIR KA B HEE
TR AR IAE, 2 2 T X 7K 5 i
FRIRGR I, MRURKERE N 1 1, AP
R B AR T 7.0080 13.3%0); 2%
FEAMURK TR RE AN K ke X 138 2 0 sh AT RS, Jak
WK REREATIZE A 2 ¢ 1 I, AR X 2 6 A 5y 69%M),
FERRIE SR, Al fE BT 3. FESR AR
FHRURSOKEEBE, 7EHRT T T i K, AT



mailto:1132684374@qq.com
mailto:gmwang@yic.ac.cn

ERE AR IR KA I VR R K R B A R A KA R

VEY) &A= BRR bR i 055, T HL o] DRI g vk AR 2
AL R Y, A /N2 B SR OB E R S T
KRB — e, BERkKERRET2f~
12.24%, WORHET, BT MKMSE, TS e RER
M, BRIk, R KA B RE AR SR S VR
KA AIRPERY KRS S RN, fEHLIX
FHEBKESR,

[UIANRY Har, RS SRR &Y
FOAE PR A 2R R RO 7K HE K 3R T 7 T AT .
LA v (B i) ] A, SR R 7K A8 B i vt
TEBEME F-TREAEMRLE, FFRAFER. %K
I T REATR S R K R Bh A AE A K PR R
SR, DU A 1 X i /K B 3R RN R At A b AF
PR S

100
%7K &/mm

80 | —o— BikHekRmm

[*2]
o

[ 7K & /mm
S

N
o

0316 0331

0301

0

0415 0430 0515 0530 0614

H 34

1 5 RE

1.1 R XHEER

RIS T 2021—2022 AL E R B 6 1 50
BIF 5 T 35T = A YN ER B AR HH AR 25 R G0 WL A 7 i
(37°18'0.13"N, 118°39'4.64"E) #47. 1Zik50 LMy
AT IR A8 T E KGR E X, a6 X R iR e
TERBEEZE AR, FPSIE 128 C, P8
F7K & 545 mm. BE/K BN 7 A B R R,
HEEERE 6—8 H. 2022 £ 3—5 HEME 74
BN RAFEKE 54.5 mm, HREEK 4K (5 mm);
2022 7 6—9 H T KA H MW & FE/KE 570.7 mm, A
IR 25 . EMIA BN BR/KE WL 1.

700
.............. 600
J £
500 £
1 400 I8
%
4 300 &%
+
4 200 g%
4 100
0

0629 0714 0729 0813 0828 0912 0927

B 1 2022 FEHEFEKRE
Fig.1 Rainfall during the 2022 crop growth period

ZH DRV REBE R K BRI S, HU R K HER
HZ ANRUK, B4R 3~5 g/L. #F/Z 11 (0~40 cm)
B LR AT, AR B 1.46 glem®, A

MU 4 10.01~14.74 g/kg, & &2 A 0.46~0.84 g/kg,
SN 0.47~0.83 g/kg, & 85N 24.33~36.45 g/kg.
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Table 1 Basic physical parameters of soil

T IORORIAT | L%

+ 3R B fem PRFA T & (g em™) EC {8/(uS em™) pH {& R i8]
d<0.002 mm 0.002<d=<0.05 mm d>0.05 mm
0~20 1.43 272 8.49 14.0 78.8 7.2 Kt
20~40 1.48 454 8.45 138 76.9 9.3 Kt
40~60 1.47 528 8.36 136 80.4 6.0 Kt
A Fh d NIRRT E AR
1.2 REGgt FIRE ST, A B E 1 m BB R, DABE A AR5

WE 3 ML RIKEBREBIE, 258 T2,
T3, T4 b3, XFRIPRK BRI LR 4 g/l 24
T RIS b e VA B T KO ¥RK GRZKAT G 1 g/l
FeAis JREREXEEMK) EBRL RN 13,
1:1A13:1. DA T2 A3 M0, FERRR, #EE 1 R
KJG, FRELEERL 3 KIRK, IR IEIR R . [
BB 2 AT TL (SRR T5 AEE (AR
AKO. BAMEEES 3K, 315 MAKPAX . AN
X FH 9 36 m? (6 m>6 m), /MX 2 [ H % E 0.5 m

HH 2 [A) AT BE 7= AE A EL MR RN AR ) 3 AN E
ANXILR 1 B A, AN R G A
BRAEAN I JE AR AR, S HMEEME. BANNX
10 k3T, HHAIAIFEN 0.6 m, JHSKIETE 25 m
JEA7K3k A 1.25 Lih, R58HA RN FE R S8R A
JEikasE -
HKEMEEY N TR, ZHFEFMEEY BT
HF, HoE R 2 s BEREMNE Al
B35 5, AR 2021 4E 10 H, TR4E5 HE
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Fig.2 Details of crop planting in the field
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Fig.3 Dynamics of soil water matrix potential in the growing season of V. villosa and maize
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Table 2 Irrigation amount of brackish and fresh water
fE K B B f’k i'm"; T
TR R K 105 80 50 25 0
(4A21H—5H21H) JRIK 0 25 55 80 105
ORI K 45 30 15 0 0
(7TH30H—8A5H) JRIK 0 15 30 45 45

0
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2 / N =
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23 0
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TKFERT (6 H 18 HD, SACHE 3k 180
BH UK LG RIEL, 57 7 RR AT R R —
(K 4 (¢)), T5 4bFE+3E EC [HfHK, T2—T4 ibFE
Wz, T13E/ N, FRIGRET (9 A 24 HD, T1.
T2. T3, T4 AP35 EC H S5HEMERT (3 H 7 HD
FHECARFEA AR B BT AR, 177 T5 AbRE 35 EC H
Frimr (B4 (D))o WEFE SR AR WKE, T1, T2,
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R K 2 N B, 0 TR 26.14%.
11.61%. 13.17%-. 6.43%, Ifi T5 ALt 21.26%.
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Fig.4 Spatial distribution of soil EC before and after crop growth period
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T3 R, AN T 38 e B B RS A T o
B (R 3). BT P8R 5 K #E
BRI 3G 0 2 Je 50 5 BRI A&, T2 435 T5
AbFR S 3, TS AL T e B R T1 AR FR A
15.54%; B 135140 )50 & B Rl 7 IRE R LG 451 1)
BN B REAG, T1—T4 B EEE 2R, 1 T5
WS T1, T2 A E R R, T5 B TP T~
AL T1 AL FEIK 19.69%.

TREERARE (P>0.05), i T5 AHZET &R
FALT T2 b3 (P<0.05). AR FoK & b snt
PR B 22 e N 2, T T4 AbIE A B R E KT
T2, T3 4bFE (P<0.05). RHE T K& Ab BRI )5
B AR, M T4 22T 58 2 FCT T2.73,
T5 4b¥ (P<0.05), T4, T5 AbFEFET5 & & E KT
T2 4b2 (P<0.05).
k3 BAEETHLENLNE
Table 3  Above ground biomass of the V. villosa under

each treatment

HTORRERI R I 2 o BB AT TRESHAR PR 2 itswuﬁz
BAARMLRINE 4 BT SRR R KR % peahn) P iGoim)
PO AR R PR RO . BRI T2 1654034 3713343 409 6 1424564
HAORZEEE R A 0 2 R AR E, T5 dsnffpe 300 1208 333004416ab 5 718+71ab
o v g T4 17.430.91a 315004 212ab 5 4724211ab
BERT T2 AbE (P<0.05); T4 AERREE & &% TS5 16.621.70a 29 900-1 137b 49752189
KT T2 /b3 (P<0.05). RIS AHEE F oK,

R4 ZUARTERAME
Table 4 Biomass of summer maize under each treatment
EE M Ab 3 226 i 5 kg i I3 e kg e 5T 5 kg ET Ry i i /g T /g
T 0.480.03a 0.1820.01ab 0.2140.01ab 80.7-44.5ab 48.1435a 34.242.3a
T2 0.5420.02a 0.2120.01a 0.2520.02a 92.313.1a 53.041.8a 4413412
R T3 0.510.02a 0.190.01ab 0.22:40.02ab 76.243.6ab 48.241.92 35.043.82
T4 0.5140.02a 0.2040.01ab 0.2240.01b 79.747.7ab 44,942 6a 35.143.4a
TS5 0.4820.03a 0.1740.01b 0.2240.02ab 69.446.3b 44.9432a 34.243.4a
T 0.4520.04ab 0.0940.01a 0.3320.03a 104.348.7ab 3454242 192.0416.0ab
T2 0.520.02a 0.1040.01a 0.3520.01a 124.446.2a 40.242.1a 204.547.6a
W T3 0.510.03a 0.1120.01a 0.3420.01a 122547 8a 39.742.1a 197.747 5ab
T4 0.4240.02b 0.1020.01a 0.2940.02a 94.626.6b 38.341.4a 166.1410.8b
5 0.480.03ab 0.1140.01a 0.2820.03a 122.848.2a 40.422.52 164.0415.3b
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K o B8R HE IR AT 1A 38 0 5 35 5 MR SR AR B (HD,
T1 AP HI e, T2 T3, TAALFRRZ, TS5 4
ik, T5 AbPEER T1 AbEE 3 (K 7.39%.

A5 FRAXBELERFER S EMAEE
Table 5 Yield and yield components of summer maize under different treatments

AbF 77 /(kg hm?) i /em HRLT g HFF %1% kRS
T1 7 791.74206.9ab 19.5:41.1ab 37.84.7a 0.8430.006a 0.48740.016a
T2 7874.1+109.7a 21.140.4a 38.740.7a 0.8430.004a 0.46740.012ab
T3 7 454.74274.7ab 20.840.9ab 37.74.6a 0.83920.006a 0.46526.008ab
T4 7 435.74242.5ab 19.4+1.9ab 38.24 4a 0.84420.016a 0.48140.024ab
T5 7178.7+103.9b 18.541.3b 38.94.5a 0.84720.007a 0.45146.019b
¥ RSIRRNG 8RR RIE P<0.05 KPR 255 83,
3 i i I/ A0% B BLT , PO I B 0 A A BV VR A L
AY

Zhang ZE MR SR, OB HERLAT R M, T
SRS <t Sy N oY ) BEE 22 5 ik 1 S o) BT a1
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K AN DR B2 A2 B2 oK 77 i ) R L
RE R, TRV RN EEER. KA, &%
ACFER (] R B2 AN R (P>0.05), 1% AEEFE
KEHRFEZREE (R 5. KR~ n b
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R MR B R P I v e R P, okl
RIGEURMESE =y, PR, R B INAEY R S
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Effects of Alternate Saline and Fresh Water Drip Irrigation on Water and Salt

Dynamics and Crop Growth in Coastal Saline Soil
WANG Qian*, DONG Shide?, CUI Guangxu?, MA Qian?, LI Hanbo®, SU Shengjia*, WANG Guangmei?®”

(1. College of Life Sciences, Ludong University, Yantai 264025, China; 2. CAS Key Laboratory of Coastal Environmental Processes
and Ecological Remediation/Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences/Shandong Key Laboratory of
Coastal Environmental Processes, Yantai 264003, China; 3. Key Laboratory of Songliao Aquatic Environment, Ministry of Education,
Jilin Jianzhu University, Changchun 130118, China; 4. Shandong Saline-alkali Land Modern Agriculture Co. Ltd., Dongying 257300, China)

Abstract: [Objective] The aim was to study the effects of different frequency of alternating saline and fresh water
drip irrigation on soil water and salt distribution and crop growth in the Yellow River Delta Region.[ Method ] A field
experiment of alternating saline and fresh water drip irrigation for Vicia villosa(V. villosa)-maize(Zea mays L.) in two
seasons was conducted. The experiment was divided into three frequency treatments of alternating saline and fresh
water drip irrigation, and the corresponding irrigation frequency ratios of saline water (salinity of about 4 g/L) and
fresh water (salinity of about 1 g/L) were 1:3, 1:1 and 3 : 1(T2—T4 treatments), respectively. Additionally, a
treatment of fresh water irrigation only (T1 treatment) and a treatment of saline water irrigation only (T5 treatment)
were set as the control. The effects of different frequency of alternating saline drip irrigation on soil water and salt
transport and maize yield in Yellow River Delta Region were explored by measuring soil EC value, crop biomass
and yield during crop growth period.l Result JDSoil water dynamics was mainly controlled by irrigation in non-rainy
season, and soil salinity increased significantly with the increase of saline irrigation frequency. During the rainy
season, soil water dynamics were mainly affected by rainfall, and the salinity in each treatment decreased gradually.
On the whole, annual salinity in the 0-20 cm soil layer was balanced. In T1—T4 treatments, the salinity in the soil
layer of 20-60 cm showed a decreasing trend from the regreening stage of V. villosa to the mature stage of maize,
decreased by 26.14%, 11.61%, 13.17% and 6.43%, respectively, while that in T5 treatment increased by 21.26%.
@With the increase of saline irrigation frequency, the yield of fresh grass and dry matter yield decreased. There was
no significant difference between T2—T4 treatments and T1 treatment, but the fresh grass yield and dry matter
yield of T5 treatment were significantly reduced by 15.54% and 19.69%, respectively, compared with T1
treatment.(®Maize yield increased first and then decreased with the increase of saline water irrigation frequency.
Grain yield for T2 treatment was significantly higher than that of T5 treatment, but there was no significant
difference between T2 and T1 treatment, as well as T3 and T4 treatments. The grain yield of T3—T5 treatments was
4.33%, 4.58% and 7.87% lower than that of T1 treatment, respectively. [ Conclusion] The frequency ratio of saline
and fresh water alternating drip irrigation 3 : 1 (T4 treatment) can reduce the amount of fresh water irrigation,
maintain the annual soil salt balance, and stabilize the biomass of the V. villosa and maize yield, which can be used
as the best saline and fresh water alternating irrigation scheme for saline farmland in the Yellow River Delta Region.

Key words: saline water; alternate irrigation with saline and fresh water; Yellow River Delta Region; soil salinity;
maize
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