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Abstract: In order to explore the reason of the decline of soil quality caused by salt water irrigation, the field ex-
periment with five levels of irrigation water salinity (1.25, 2.50, 5.00, 7.50 dS*m~" and 10.00 dS*m~"') was con-
ducted. The impact of saline water on soil enzyme activity and soil enzyme kinetics was studied. The results showed that
irrigation with saline water reduced the activities of soil urease, 3 — glucosidase, and alkaline phosphatase. Compared
with the control, they were decreased by 45.5% , 50.8% and 24.9% in 0 ~ 20 c¢m, 37.44% .32.1% and 21.8% in
20 ~ 40 cm, respectively, by 10 dS+m ™' saline water. Irrigation with 10 dS+m ™" saline water affected kinetic characters
of soil enzymes. The maximum reaction rates ( V) of urease, 3 — glucosidase and alkaline phosphatase were decreased
by 47.77% , 44.62% and 15.01% , respectively. The Michaelis constant ( K,,) of urease and alkaline phosphatase de-
creased by 57.12% and 14.64% , while the Km of 3 — glucosidase did not vary significantly. V,,../K,, of 8 — glucosi-
dase was decreased by 39.63% . However, V,,./K,, of alkaline phosphatase and urease did not changed significantly.
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Table 1  The methods used for soil enzyme activity assays

e M (AR L)

Soil enzyme Substrate (concentration) pH

IR Urease JRZE Urea(1 M) 8.0
B - HiH T p - Nitrophenyl - 8 - D - 6.0
8 - Glucosidase glucopyranoside (10 mM)

PR R p — Nitrophenyl 0.0

Alkaline phosphatase phosphate (10 mM)

FIENRAG (pg NH* -h~ oo™ D) Bl 122 S 500
ML 10,50.,100,300 mmol+ L~ 500 mmol - L~ I&4)
WRPEMAE | LAFAA IR 18] P A 80 i 83 51 Sy 4 i
e 5 B — HIHEH T (pamol p — nitrophenol*h ="+ g~ 1) Bl 7
FEHOM 5E PR 1.5.10,20 mmol - L™ 1 30 mmol -
L™ Rk BE I 5 5 B R i (1amol p — nitrophenol -
h=' g™ ) B S R E LR 0.1,0.5.1.0.1.5
mmol* L= ' 1 2.0 mmol - L™= R4 e BE M o >R FH XL
18] B 1F 1 B ok SR I3l ) 22 280 K, il Vo
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Table 2 The effect of long-term saline water irrigation on activities of O ~ 20 cm soil enzymes

JRAKREBEAL BE (HEBEK L5 3) /(dS m ™)

Rl Saline water irrigation (water electrical conductivity)
Soil enzyme
1.25(CK) 2.50 5.00 7.50 10.00

WX Urease/(pg-h='-g™") 77.44 +2.60a 76.46 £5.14a 56.23 +5.37b 55.38+5.37b 42.23 £3.6lc

; T B
B~ WBEHENG/ ol -h ™"+ g71) 1.28+0.33a 1.120.24ab 1.07 £ 0.20ab 0.80 £ 0.06bc 0.63£0.04c
B — Glucosidase

G T i T -l gl
TAEEBERRRR/ (ol b~ g71) 4.30£0.34a 4.09+0.71ab 4.10£0.55ab 4.10£0.67ab 3.23£0.08b
Alkaline phosphatase
T s A P ME, A9 U ) A7 T AN [R] - B AR R A ) b BT AR TR) 7 2000 28 I 45 1A 35 25 5+ (P < 0.05) 3 FIAl,
Note: values are the mean of nine replicates; different letters in the same rows are significantly different at P <0.05; the same below.
R3 KHRBKERST 20 ~ 40 em T1BE T REE RN
Table 3 The effect of long-term saline water irrigation on activities of 20 ~ 40 cm soil enzymes
_ JEKHE B AL S (HE BEK L5 %) /(dS+m ™)
B Saline water irrigation (water electrical conductivity)
Soil enzyme
1.25(CK) 2.50 5.00 7.50 10.00
WRME Urease/(pg-h='-g™") 56.32+1.70a 49.46 +4.11a 43.23 +3.33ab 38.37 £3.29ab 35.23+3.61b
chlegn!

B~ MBS/ (ol -h ™1+ 71) 0.78+0.13a 0.72+0. 14a 0.70+0.10a 0.61+0.04b  0.53+0.04b
B — Glucosidase
L T S R B
WAHLRERRA (jumol b~ -g™) 2.39+0.14a 2.1920.31a 2.12£0.25h 1.99+0.27ab 1.87+0.18ab

Alkaline phosphatase
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Fig.1 Variation of activities of soil urease (A), 8 — glucosidase (B) and alkaline phosphatase (C) with substrate

content variation under long-term saline water irrigation
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Fig.2 Lineweaver-Burk plot of soil urease (A), S — glucosidase (B) and alkaline phosphatase (C) under long-term saline water irrigation
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Table 4  The effect of long-term saline water irrigation on kinetic parameters of soil urease, 3 — glucosidase and alkaline phosphatase

IR soil enzyme Vinax K., Vina” Kin
) X B Control 118.35+10.60 a 31.92+3.30 a 4.62+1.10a
TR Urease
J#7K Saline water 61.82+6.97 b 13.69+1.86 b 4.52+0.90 a
" X HE Control 16.68 +1.30 a 1.50+0.14 a 11.03+1.53 a
B- Gl N B — Glucosidase ,
J# 7K Saline water 9.24+0.99 b 1.52+0.11 a 6.66+0.96 b
N X R Control 34.07+2.60 a 1.50+0.12 a 22.70+2.23 a
B MEERREE Alkaline phosphatase ‘
J&7K Saline water 28.96+1.33 b 1.28£0.09 b 22.96+3.36 a
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