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Tablel Quality of different sources of irrigation water
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w2k 0.32 8.56 4.25 1141 61.60 6.00 34.77 26.62 165.60 2.06
FHK 1.05 9.89 4.25 88.04 71.40 20.00 48.80 142.30 292.67 14.73
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Table2 Soil salt content and nutrient content under different
sources of irrigation water
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T1 0.26¢ 8.8b 7.2c 11.95a 0.75a 25.9ab
T2 0.42a 9.3a 30.0a 8.75b 0.54c 26.4a
T3 0.3%b 9.1a 20.2b 9.86ab 0.64b 16.2b
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Table3 Soil enzyme activities under different sources of irrigation water

LA ALEE (mg - (1000)Y) LI %M (mg- (109)Y)  BMEREREH (Mg - g WRME/(mg- (100 g)™)  #ALEE/ (ML - g7)

WE LB (ML - g Y

T1 11.4a 52.6¢c 0.61a 0.47c 26.6a 1.38a
T2 10.2¢c 88.3a 0.48b 0.82b 13.1b 0.69b
T3 11.2b 76.3b 0.50b 0.88a 13.2b 1.30a

2.3 ARFERKIELIBMEMENE T

e 4 w50, BUSUKHERE B2 B T R RE Y =
s A (P<<0.05), AN [ 7K Y5 EIE A R 30 A R 7K Rt Ak
B () - S A R S RN R > U R K EIR 7 el
JKHEBE 3 a 1) >0l /K HERE 10 a AbHE 1) YK BEE A
FH ) B E I e s i . 50 ) B AR K R Ak
P 24.4%F1 42.4%. TSR 7 a ) oSO K FEBE R Pk
SR E A Y R AT IR A o AN R KO E
MY R e, HERARE. AV Em
G 1 9 A8 e VB S T A B S R R, e e
I T 2K RBAT I BRI A T R IS A e . AU 1

125 r

120 | o ¢ y==17.663x+14.82 n=15
—.’;ﬁ 115 | R“=0.964
& .
=10 F
—
o0
o
E 9
E 90
85 r .
.
80
5 10 15 20 25 30 35

HA{LIE /%
a bR

SRS A ARG LI 1.

R4 FEFEBRKET HIEMEYMENERIF
Table4 Soil microbia biomass under different
sources of irrigation water
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T1 115.8a 13.4a 6.42a 1.90a 1.80a
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T3 107.0b 11.4b 6.23a 1.87a 1.80a

W: MBC: fEWH; MBN: fZEM=%: MBP: Y=kt SOC:
FIEAHLR: TN: 2%

' y=-10138x+124.88 n=15
R*=0.8868

R/ (kg2

510 15 20 25 30 35
B AL /%

b, AR

Bl HEBEHMET SRS LBEREH TR, REIMAKR
Fig.1 Correlation between soil exchangeable sodium percentage and soil microbial carbon and soil microbial nitrogen
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Effects of long-term irrigation with brackish groundwater on soil
microbial biomassin cotton field in arid oasis

Wang Guodong?, Chu Guixin'?*, Liu Yu'?, Zhang Wangfeng®
(1. Xinjiang Production and Construction Group Oasis Ecological Agriculture Key Laboratory, Shihezi 832000, China;
2. Department of Resource and Environmental Science, Agronomy College, Shihezi University, Shihezi 832000, China)

Abstract: Due to the shortage of fresh water, groundwater is the main resource for irrigation in arid oasia. In the present
study, the impacts of ten-year irrigation with brackish ground water on soil microbial biomass and enzyme activity were
compared to those of fresh water in a cotton farming system. The results showed that total salt content changes were
significantly greater in soil receiving long-term saline groundwater irrigation (P<0.05), compared with fresh water
irrigation, total soil salt content and exchangeable sodium percentage(ESP) increased by 61.5% and 3.2 times,
respectively. In the salt affected soil, total enzyme activities of cellulose, urease, invertase and catalase decreased by
21.3%, 50.9%, 50% and 10.5%, respectively. By contrast, soil alkaline phosphatase and polyphenol oxidase activities
increased significantly (P<0.05) with increasing salinity and sodicity. Long time brackish groundwater irrigation caused
deleterious effects on soil microbial biomass, with biomass carbon and biomass nitrogen decreasing by 24.4% and 42.4%,
respectively. However, no obvious detrimental effect of salinity on soil microbial biomass phosphorus was observed.
Microbial biomass and enzyme activities were closely related to soil fertility in cotton fields. Organic matter and total
nitrogen with the long-term brackish ground water irrigation decreased by 26.8% and 28.0%, respectively. These results
reveal that long-term saline groundwater irrigation not only influences the chemical and physical characteristics of soils,
but also directly affects soil biological properties and, therefore, has important implications for soils health and
sustainability in arid agricultural aress.

Key words. groundwater, irrigation, brackish water, soils, enzyme activity, microbial biomass



