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Table 1 The salt content levels of irrigation water and indication
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Fig.1 The dynamic curves of the soil moisture and salt content in different soil layers with 0.40 g/L treatment
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Fig.2 The dynamic curves of the volume of water content and salt content in different soil layers with 1.98 g/L treatment
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Fig.3 The dynamic curves of the volume of water content and salt content in different soil layers with 3.56 g/L treatment

bh78,1.98 g/L Ab3E ,3.56 g/L AR I EH 20 em
BEHBERT Ocm LRI HAKBIE,0.40
¢/LAbTE ,1.98 g/L 4b 3 ,3.56 ¢/L AL E7E 20 cm
50cm i, ERNLBESLBHEE KRB
IR T R, KIS 0~ 50 cm TEE R
HAWERBHOKERN, BKERE,0.40 g/L
Ab3,1.98 g/L 4b¥8,3.56 ¢/L AL B 0 ~ 50 em
AHERAL L BRI OEERE, AXKRSEKE
WA HBEHARA, ZERAZRHEE, ZE9 H 30
HRENTBEIHRBTUFE,0.40 g/L 03 ,1.98
gLAEERE 20 cm PWEHLBE 0em L HE
HEBHERK,M3.56 g/L L HHE 20 cm L HEFL
ENTO0emtBELE, ZRVR, BT 3.5 ¢/L
AEFALBIATEEEEFE, AR LEK
SABEMTLIRAREWHL R, T HE IR
e BAMEKANEEIBEINLESR
PEZHE HEZHESERETRET R, Exd
SRS ARATHELR,9 A0 B UETHE
56H28 B EHLBELRRET,

2.1.3 rBARS 5484 HE5 LR L
SRSHATA(ELE2 fE )RS HEALHE
BENEERRN, ERALA N AR, L E
ARBHEL A KENE AT EAE, £
WA R MK B AR B I T B E R
Do EEKMAMEKLEHS, ZHEARISER.E
FEKE, KGBEER RS MNABHEFEREZERE;
TR, EAKREEER, X EET Kbt
T HEEORELHEH, EEEKKREM ¥,
BRABBEMER 4
2.2 THkSHESHEEEN
221 BB BLERFALZEHD LGS S F
HEATUEL, SAELEFTHLEFHAK
BEREREESKER/D. BT 0.40 o/L b FSF, K
EAEL RS KEENOcm U EIE HERED
HMAARBEM, M0 em UTFTEE, L HEEKEH
REFMEMMESEM BB RAL. 0.40 /L &b
HEBRABEESO em URLED, MERE KN
pnmEE i, BREE S0 cm £ AT, HIBEH BB B8



10 FEMBEXRIWHRT

#£28%

mmisd. SLER LB FHEKBEINHE,
0.40 LA B+ REKEEFRAGTERELEED
FHELE XHUEHARERKENERT, L #RE
KEBEK, REH0.40 g/ LUABEHREETHER
BEK, EdBELTHARESN GEELETL
AEHLEEKBEELAME,0.40 /L AL BAEH
BEL, 55 536 mm,3.56 g/L AL B F /> ik Bl 465
mm, REL4BEF-&H#ZMH, LBKEFEREKE
KEGEERBRBRKERE, AWM IBEYEBEER
W, TR BR D KR OR B D, AR
ARASENEB BTHEEBENKILE, BT
0.40 g/LALE R RKEMR , £h 4y bk e, £ K025
BRERD HHEEREANGEERIEZRFRE,
FUBTHEAZENKBERE,T 3.56 /L LH
MR o

138 A K B(m’/m’)
Soil moisture
0.20 0.25 0.30 0.35 0.40
0 T T T =

20
—— 0.40g/1
—— 1.98g/i
——237g/l
== 2.77g/t
—0—12.93g/l
—h— 3.56g/1

40

60

. ¥ B Depth(cm)

80

100 ~

B4 TMEHEAREZEANBLHDH

Fig.4 The average volume of water content in soil layers
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Fig.5 The average salt content in soil layers
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Table 2 The salt content of s0il before irrigation compared with salt content of soil after irrigation
AT (06 - 28) (g/kg) M5 (08 -28)(g/kg)
pis: | Before imrigation (June 28) After irrigation (Aug. 28)
Treatment
0~20cm 0~50 em 0~ 100 cm 0-~20 cm 0~50 cm 0~ 100 cm
0.40 g/L 11.44 12.02 10.87 6.25 7.33 7.98
1.98 ¢/L 11.14 11.93 11.94 6.47 7.43 7.96
2.37 L 10.04 11.03 11.23 8.60 7.719 8.01
2.77 L 10.95 9.88 8.91 8.49 8.55 8.20
2.93 g/L 11.59 11.35 11.09 7.09 7.60 8.19
3.56 ¢/L 10.89 10.63 11.28 9.0l 8.65 8.35
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H2B5%M50%. AR AN,THLEKRTF3.24 g/L
BT ROK AR FIE B AR R £,

%3 FARAKERLABRECRNZEHEN
Table 3 Effects of saline water on cotton yield and quality

bi3: )

Treatment

BEHE(D/g)
Boll weight -

BHEAB(N/H)
Boll number per plant

R (%)
Lint percentage

BB I(%)

Yield decrease

7= & (kg/hm?)
Yield

4.63ab
4.67a

4.58ab
4.63ab

7.53
7.282
7.00a
6.93a
6.33ab
5.43b

0.40 /L
1.98 ¢/L
2.37 /L
2.77¢/L
2.93 ¢/L 4.31b
3.56 /L 4.51ab

0.366a
0.389%
0.378a
0.374a
0.358a
0.370a

5756a

5677a
5289ab
5289ab
4514b

4047b

0
1.38
8.12
2.62

21.59
29.69

B ARANEFBRRSHERBEKT. Note: Diffe

letters indi significant difference at 5% level.
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Effects of irrigation with saline water on soil water-salt
transport features and cotton yield

CHEN Xiu-long"'?, HU Shun-jun'*, LI Xiu-cang''?
(1. Xinjiang Instituze of Ecology and Geography, Chinese Academy of Sciences, Urumgi, Xinjiang 830011, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: As freshwater is becoming increasingly short, it is impending to seek other substitute water resources for
agriculture . Some saline groundwater with degree of mineralization (DOM) at 3 g/L to 5 g/L in shallow underground lay-
er was largely distributed at some regions in Tarim Basin, and the groundwater may be a great potential source for agricul-
ture. However, it is a great challenge about using saline water safely and effectively under the special climate and envi-
ronment of Tarim Basin area. Based on the experiment of mini-plot and drip irrigation under film, we irrigated cotton in
different plots with water of different degree of mineralization, so as to find out dynamic changes of soil salt-water and
cotton yield. The results showed that: (1) The dynamic variation of soil salt is remarkably related to that of soil water.
Moreover, the dynamic variation of soil salt is mainly influenced by climate and irrigation, and the dynamic variation of
soil water is mainly influenced by growth stage of cotton and irrigation; (2) Drip irrigation under film with saline water
has the same leaching effect as that of fresh water; (3) Compared with fresh water, irrigation with saline water has nega-
tive effect on cotton yield, cotton boll number and boll weight, but no influence on lint percentage; (4) Water beyond
degree of mineralization 3.24 g/L, is not fit for agriculture in Tarim Basin area.

Keywords: saline water; drip irrigation with mulch; soil water and salinity dynamics; cotton yield; Tarim Basin



