5537 &5 1 1 FEREMBEXRLHFR Vol.37 No.1
2019 4 01 H Agricultural Research in the Arid Areas Jan. 2019

X E %S :1000-7601(2019)01-0001-10 doi ; 10.7606/.issn.1000-7601.2019.01.01

(1% i BB 1 6 19 3 780 2 K R B 3= O IR 4 S AT
FEE L IEE, EHE, ERE

(LA P2 B AR 5 YRR ST B il MK (3R S b 3 i P 5 523628, LT 100101
2. PR BE R BEIR 5 PR 2B, dE 5T 100049)

 ERFACRAKEE+EE+BE AR BERARES, FRA R T EE X AT HAEENKEEEHRER
HE R T ZEEREHTARERE RERTAERE(ECw) KB TAE FE(EC) LEMEIRERIEE
FHE(ECe) MAREEMBHERENTAN, EREXW . HARREEHTAEE ECw fr ECe 8 % Bl o 7 K i
PRSP F A AT A AR IR Y ZE K RO AR R B RE K Y B e AN B K B R B M T AR R ECw (ECi K
ECe R FHEK,0~40em L E LB EREER L BTN EE S L B ABEKX T, 2K EFKL P 75.4%, hFE
KB 67.5%, BIFT AR RACHE+5 2+ B B AR H SRS B A AT ST S £ MR R
TR F A 507 3k A DL T R B9 3 T AR B T Ay A i, B e A KA KT U #Z
(R I Kt 0 T AL IR, ECw 1 ECe 0 4 FE 1K,

KRR MERBRHM T ARER  RERTAER M T AR EE BB T AR FE, LEAARLRER
o

hESEE.S156.4;9275.6  XEKERERL:A

Environmental effects of soil water and salinity regulation under drip
irrigation in low-lying severe saline-sodic soil
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Abstract; The study analyzed the changes of shallow groundwater level, electrical conductivity of shallow
groundwater ( ECw) , electrical conductivity of phreatic groundwater ( ECi), electrical conductivity of saturated
paste extract (ECe) , the survival rate and preservation rate of Chinese wolfberry ( Lycium barbarum 1) during the
process of low-lying and severe saline-sodic wasteland utilization in Hetao Irrigation District to provide scientific ba-
ses for large-scale exploitation and utilization of similar saline-sodic lands by using the “saline water drip irrigation
+ high ridge + film mulching” technology mode. The results showed that the shallow groundwater level, ECw, and
ECe in the study area were significantly affected by both rainfall and irrigation in both surrounding areas and the
study area. With the prolongation of wolfberry planting, water consumption by the plants increased, the shallow
groundwater level decreased year by year, and the ECw, ECi, and ECe also decreased. The top 40 cm layer soil
changed from very severe saline soil to heavy saline soil. Under this farming mode, the survival rate of wolfberry
reached 75.4% and the preservation rate reached 67.5%. That is to say, by planting salt-tolerant perennial plants
such as Chinese wolfberry and other salt-tolerant plants, the “saline water drip irrigation + high ridge + film mulc-

hing” practice mode can be adopted to exploit severe saline-sodic lands with shallow and saline groundwater, which
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are usually difficult to be effectively farmed by traditional methods. Through water consumption by plant, the

groundwater level was significantly lowered and the shallow groundwater ECw and ECe also decreased yearly.

Keywords: low-lying saline-salic soil; shallow groundwater area; shallow groundwater level; electrical

conductivity of groundwater; electrical conductivity of phreatic groundwater; electrical conductivity of saturated paste extract
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Fig.3 Spatial and temporal distribution of groundwater level in the study area in 2014 and 2015

212 XRERTREFE(ECw) IHRITH
2014 4 JREH T KB R (ECw) I HARAS &
B HRAR T = 0 AR AR (KT 4) . 456
ROK G AR T A, 2014 4F 5—6 A PR XK E
MR KA TR ECw WA, X E 2 E P 2014 4F
4—5 FIMoAC A b RSB K 2 s R K AT
B K B AR R R Kk e S R ok h, 6—9 H,
B 1R 7K SRR A AN W AR (] 2 FHIEL 3) ECw AN
FEAC (B 4 AL S) |, 3 AR T B8 A PR R 3 K R 7 7K
JZHUFKE S (ECH) B/NT ECw, [F] R 22 1
WAE—EFE LR T ECw, 11 AWIAHES G,
WF5E XV 2 R K A7 i 46 T (1 2 FIEL 3) |, ECw
W R E 19.5dS - m™ (E 4 FIE S5) X EZIEH N
KTEB KWK & WA B R R 28 sk
AYEBIRTEE] T T K R R

2015 4FFH1 2016 ARAE ST X ECw AW AT
[, 2015 4F ECw H1 3 A9 17.0 dS « m ' FEfIKZE 10
HEY6.3dS - m™ KT 62.9% ;2016 4F ECw H 5
HBY11.0dS - m ' [EMEZE 10 HAY3.9dS - m™", FEAE
T 64.8%, M 2014 4EF12015 SFEEANFEIX ECw Y
Bras oA (B S) tn] DLBH B F 2], 5 2014 4F 4
[t ,2015 4ERFSE X Al ECw B EFEIR, 455 058X
Hu R KRR I 25 2345 T (181 3) T LA B, 2014 4 5
A5 B TR, Ho T KRR IR B PE R R, H ECw
B (L 5) , BIFED B AT 018, B9 X T 7K 3R

FRIRIX IR ECw (B AR X 8 55 ; H 2 B 2 AS 7 4k
B2 T /K FERE, b /K SRR A PG R, AR B
(] T KA R AT R B, ECw RGBT B3
M 2014 4EF) 2016 4FAFEBR BB 5E X ECw AS Wt

ARG, o HL2s (8] A8 S 1 BRI (R 4) g¢
2014 4F 5—10 H ECw WFEY{E R 17.5 dS -
2015 4E R4 9.2 dS - m™",2016 4E RN 5.9 dS -
m™ R AR FEAR 5.8 dS - m7, SRR R K
41.6% (&l 4) , FICT D, 7E R K I LXK, FAE
e S i R B 22 A A RS, il ERUHE R KA T R
B, AR 2 R K A7 3 AR, TR 2 M R K
Al E R,
2.1.3 HAKEMRTKEFE APIFERKES
R(EC) K 6 2014 058 XK )2 H T K HL 5
OH 6 HRHLFHEB K i S5 (EC) B2 0 i
5 H 28 H, W55 X 6 HRHLIH ECi FeA—5, - {H
H 8.4 dS - m™t, B EAL TR X R 2 HL T K
ECw(12.1 dS - m™") ;6 HIJE,ECi 725 M0 1 &

Ak, Ko A EC B TR ] X R A (e
REAR AR B ) (H B A G K5 AN AR SF- 35 ECi (B T 5 2
11.8 dS - m™, XA[AEEH T REMPBUEKZH T
IRHEWE , 5| S o 7K A5 9 8 VK 2 R K fE 3R
D516 15 7 2 R K R 4 3K K A K 8 i A TR
FrEk, 9—10 A, 58X ECi 76 X850 15 Tk
T8, FHEHR 102 dS - m!



T XA TS 5537 &

ECw/(dS *m ")

L I L n

0 .
2014-03-02 2014-09-18 2015-04-06 2015-10-23 2016-05-10 2016-11-26
H # (Y-m-d) Date

4 2014—2016 FRARX Tt TREFE(ECw)
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Fig.7 The electrical conductivity ( ECi) of No. 4 well in the study area in 2014—2016
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Table 1  Statistical characteristics of mean ECe at 0~40 c¢m in 2014 and 2015

HI(Y-m) SEY9{E Mean #%/IME Minimun e K[E Maximum AR Standard deviation AR R
Date /(dS - m 1) /(dS-m 1) /(dS+m™") /(dS-m™ 1) Coefficient of variation/%
2014-07 19.4 4.9 41.7 13.9 71.7
2014-08 18.3 5.1 35.0 10.4 56.8
2014-09 17.4 5.6 414 12.7 73.2
2014-10 22.5 5.9 59.3 20.4 90.7
2014-11 21.3 6.2 48.9 13.1 61.4
2015-03 11.0 10.1 11.4 0.4 3.3
2015-04 11.6 10.8 11.9 0.4 3.1
2015-05 11.1 10.8 11.5 0.2 2.1
2015-06 13.9 12.2 15.8 1.1 8.1
2015-07 15.8 12.8 18.3 2.1 13.5
2015-08 16.8 13.8 19.3 1.8 10.9
2015-09 22.2 19.2 35.7 4.8 21.8
2015-10 12.5 11.3 13.4 0.7 5.7
7H July 8H August 9H September

)N\
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Fig.8 Spatial and temporal distribution of mean electrical conductivity of soil saturated paste

extract ( ECe) at 0~40 cm in 2014 and 2015
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Table 2 Survival and preservation rate of wolfberry ( Lycium

chinese) at the end of growing seasons in 2014 and 2015

X 4 2014 4F 15 R/ % 2015 4EPR-AFHR/ %

Area Survival rate in 2014 Preservation rate in 2015
1 53 43
2 17 14
3 72 64
4 84 69
5 82 76
6 80 70
7 93 92
8 95 84
9 96 86
10 82 71

TEAFXTEULEE 1(b).

Note: The partitions are shown in figure 1(h).
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