RO IRER 22 2011,30(8):1602-1607

Journal of Agro-Environment Science

e TIEMAE Y R T IEREENSE
BlieT, 2B, kM, XNFF, £E5, BiEH
(iR R B AR S IR R BESLFT, #§ 201106)

A

& B RFSMNESENER SR SR B, WEE T N [R5 B R 3 %o St S A RN SR AR ST RN . SRR T
BRI R AR T, B S - A P AP B A S AR B> R R R R R B, SRR R
5tk DR 240 PR RS P D T o BT B M R B, AL 3 e TR St 2 BT S A0O0E , Bt T g, ARG T 0 Bt 5 i o - 4
TR PR SRR R AU S R A , AP LU R, LA L 51 b s i B S o ) L SRR 26 s 44, IR B 5 A ki
SIEL, BRI a R B , 13 R RIR RS AR 5 17 L LR AN AL R R A VA M AR I B B (SR8 1 g-kg™)
A S 5 ) B, (E R R P 588 B P PN TR, A R Ao A SRS PEAR BRI, 30 R , T PRI ; 3 b ie o B 5 3 i
Bl R B (LB AN AL T S B R B AR ARG, I h R AL (LG S Fh P E R AR S AR ,0.930< | | <
0.993,

SRR ERIURE s A s S R T B SR 0

FESHES Q04578  XEIREM:A X EHS.1672-2043(2011)08-1602-06

Eco-Toxicological Effects of Salt Stress on Microorganisms and Enzymes Activities in Vegetable Soil

ZHOU De-ping, WU Shu-hang", CHU Chang-bin, LIU Fang—fang, JIANG Zhen—fang, FAN Jie—qun

(Institute of Eco—Environmental Protection, Shanghai Academy of Agricultural Sciences, Shanghai 201106, China)

Abstract: Influence of salt stress on microflora and enzymes activities in vegetable soil was studied through artificially adding simulated com—
posites salt (SCS) into natural vegetable soil. The SCS was designed according to components of the saline soil in Shanghai, which com—
prised 14.6% Ca*, 7.9% Na*, 4.0% Mg*, 45.4% NO;, 16.0% SO7%, 12.1% CI-. Compared with the control, bacteria amount decreased, but acti—
nomycete increased in all four different salt—enhanced soils(1, 5, 10, 20 g-kg™) at all five testing intervals. In additions, fungi rose up in all
the salt—enhanced soils at 15" day, and then dropped down at 30% 45% and 70" day. The ratio of bacteria/microorganisms—cultured in soil
(MCS) decreased and that of fungi/MCS increased. There were negative correlation between the activities of four enzymes(urease, protease,
invertase and catalase) and salt content except for invertase, catalase under the low salt stress(1 g-kg™). Correlation analysis indicated that
the activities of soil urease, protease, invertase and catalase were highly negative linear correlation with salt content in vegetable soil. Especial—
ly, the correlations between protease and invertase were high and stable, and the coefficients were between —0.930 and —0.997.
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Table 1 Main physico—chemical properties of soil tested

Y 7 TR T TR T R——
wS-cm mg-kg mg-kg mg-kg
79 382 126.0 27.0 200.0 2.37
1.2 #E#Eh

WRAE -V T 2R AL e A 2 R T HA IS AR
PL3E B %5 4 5 Btk - Ca**14.6% ,Na*7.9% ,Mg**
4.0%,N0545.4%,50%16.0% ,C1"12.1%,

1.3 R HE

RIGIESE 5 M, B—Ab 3 3 REE 4518
CK, X HRZH ; b3 A, BT X T AN IR =R 1
g; Wb B, BT KT LM & R 5 g; 4b B
C, BT AT HSMmEEER & 10 g; 463 D, BT
SERT HAMIIERIE R 20 g,

RIS AEERERENIHT. B EEA
S — WA R (B0 E42 200 mm, JKIHEA
130 mm, & 170 mm) ,4 kg + - #f~, A XNGEK AT +
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Figure 1 Effect of salt stress on respiration in vegetable soil
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g' o HTIEHPAE S —EREE TR R
FEEE TR, inshmEh&= 20 g-kg™ #9 D AbFHRA , K
TR BRI PR TESE 60 d B S5 X) BAHZETTIL
Hb, AT B B S BB AR T X R, I
FPEEXT SR A 9 SN AR SR T4 B R RE , 7ESh
B¥) 15 d A4, DIEREEEE TR, A
HEH 10 g-kg' i C LbFFR S, K 9.50E+04 cfu-g™
T, HERESMEIZERN 5 g-kg™ 9 B ALFHA, K
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YA AP BRI/ A 2SS S 55 T H R B k1
K% (BRERTRE K (15~75 d) 2RI ERN , 3L
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Table 2 Effects of salt stress on the number of bacteria, fungi and actinomycetes in vegetable soil

JoipiE B Ia]/d (GRS CK/cfu-g™ 4 Alcfu-g? + Blcfu-g™ 4 Clefurg™ D/cfu-g* £
15 il 5.20E+05 7.00E+05 4.95E+05 3.50E+05 2.70E+05
G 8.40E+05 2.91E+06 1.80E+06 1.30E+06 7.35E+05
HH 2.30E+04 3.05E+04 6.65E+04 9.50E+04 2.70E+04
30 il 5.40E+07 9.17E+06 5.25E+07 1.81E+07 2.35E+07
G 8.10E+05 1.09E+06 1.42E+06 9.97E+05 5.28E+05
HE 1.17E+05 1.09E+05 4.80E+04 1.47E+05 7.4TE+04
45 4 B 4.10E+07 6.80E+06 1.23E+07 1.90E+07 1.17E+07
G 2.23E+06 1.90E+06 2.47E+06 4.60E+06 1.57E+06
HE 1.02E+05 9.53E+04 9.47E+04 1.63E+04 1.00E+04
60 il 2.00E+07 7.75E+06 1.80E+07 1.60E+07 1.22E+07
G 1.38E+06 2.90E+06 3.13E+06 2.43E+06 1.43E+06
HE 1.01E+05 7.00E+04 9.67E+04 8.07E+04 6.27E+04
75 4 B 1.19E+08 4.53E+07 7.87E+07 5.35E+07 2.80E+07
G 1.43E+06 2.03E+06 2.90E+06 1.29E+05 9.10E+05
HH 9.20E+04 7.60E+04 8.86E+04 9.40E+04 8.46E-+04
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Figure 2 Transition analysis of microbe number in vegetable soil

¥, 5515 d BAMnEEE R 1.5.10.20 g-kg™ (9 A B,
C.D ZHBHE S H 0% R Ay 0.98.0.78.0.58 #10.45, 7
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5.10.20 g-kg™ f A B.C.D 5 LRI 251k X} BR
i) 1.03.0.98.0.94 1 0.85, 1 E AL EUHGIE 43 71 Jy o) R
f 1.00,0.97.,0.84 F10.83,
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Table 3 Analysis of relation between slat stress and microbiology,

enzymes activities in vegetable soil

S ELR | 15d 30d 45d 60d 75d
ikl -0917 -0.437 0357 0.146 -0.608
G -0.927 -0.838 -0.096 -0.947 -0.590
HE -0.149 -0.090 -0.871 -0485 0.333

B/ E YA -0.190 03011 0.028 0298  0.041
HE/MEY REY -0171  -0171 -0.568 -0425 0911
HMERHE/IEREL -0.504 -0207 0.646 -0.148 -0.507

Jirdis -0.957 -0.849 -0990 -0.979 -0.938
& Ol -0950 -0971 -0.994 -0.997 -0.937
=20 -0.930 -0.960 -0983 -0.960 -0.993
SEALR R -0.880 -0.933 -0921 -0.959 -0.886
e I TS (O
3 Zig

(D JE B S ME s, TRARAERR
BRI R AR LT, R R
FREAIH B I B, (B B R [ S K 2 B
FRONL, R T W, AT 0 s s T B SR A M R
ThE 5 , A0 HO B, BB H ] BT B AR
Bo B AR BRE SRR 10 g-kg!
I TR TR LB HOAE TR B AR, X SR R B R
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Figure 3 Effect of salt stress on activities of enzymes in vegetable soil
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(2) 3338 Je - S PR Tl 40 2 9 AR5 44 52 B 40
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