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Abstract: Soil microorganisms and enzyme activities are important indicators of soil ecosystem responses to environmental stresses. The im—
pacts of salt and emamectin benzoate—chlorpyrifos mix on soil enzyme activities and microorganism population in a vegetable soil was exam—
ined using the orthogonal experimental design and pot culture. Results showed that the activities of soil urease, sucrase, dehydrogenase and
catalase were inhibited in varying degrees by salt and emamectin benzoate—chlorpyrifos mix in a dose—effect mode. Similarly, the populations
of soil bacteria, fungi, and actinomycetes decreased with increasing stresses. As time passed, the pesticide degraded gradually, thus reducing
its toxicity and restoring the soil microbes to the control level. However, soil enzyme activities and microorganism quantities were inhibited all
the time under co—existence of salt and pesticide. These results suggest that salt stress is the controlling factor of soil enzyme activity and mi-
croorganism inhibition by pesticides.
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Table 1 Basic physic—chemical characteristics of tested soil

K RadheE B TN/ T TP/ £ BT Organic matter/ P8 st CEC/ Jo it
pH H,0/% Total salt/% g kg g kg g kg cmol -kg™! Texture
7.2 3.85 0.21 0.75 0.83 36.9 11.13 e+
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Table 3 Urease and dehydrogenase activities in soil treated with salt and emamectin benzoate—chlorpyrifos mix

xBTS Urease a(rtivity/mg-kg"

T S T R Dehydrogenase activity/mg- kg™

pisdil

H5d 2 10d % 15d %25d %354d F5d % 10d % 15d %25d %35d
A B, 23.28ab 24.24a 26.63a 23.10ab 25.34ab 146.69b 172.13ab 204.42ab 231.96ab 261.31a
AB, 20.28abc 20.23ab 21.57ab 22.43ab 137.31b 159.52b 198.30ab  207.17abc 253.52a
AB; 15.39abe 15.20ab 18.24ab 20.64abc 115.68b 126.55b 161.67b 195.29abe 261.63a
A,B, 16.36abc 15.23ab 17.88ab 15.42abce 18.32ab 123.71b 154.32b 176.79b 195.54abe 231.63ab
AsB, 12.35bc 13.24ab 15.36ab 13.15abc 17.22ab 109.74b 131.54b 152.19b 167.33bc 193.68ab
AsBs 8.43¢c 9.23b 11.41b 11.69bc 16.88ab 104.68b 103.15b 124.33b 142.43bc 173.78b
AsB, 11.18be 10.12b 13.23b 13.78ac 15.36ab 105.59b 127.50b 148.07b 164.43bc 210.78ab
A;B, 8.26¢ 8.30b 10.35b 11.35bc 13.33ab 98.44b 115.33b 129.95b 145.90bc 185.37ab
A;B; 6.36¢ 7.23b 8.92b 9.24¢ 86.38b 96.93b 106.21b 121.62¢ 169.86b
X R 27.16a 26.31a 27.27a 24.49a 278.98a 270.24a 276.6%a 269.19a 265.53a
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Table 4 Catalase and sucrase activities in soil treated with salt and emamectin benzoate—chlorpyrifos mix

fhm A EALARFHEYE  Catalase activity/mL-kg™ TEMETRE Y Sucrase activity/mL-kg™!

#5d % 10d F15d % 254d % 354d $5d 10d F15d 225d %35d
AB, 360a 368a 342ab 322ab 325ab 39.26ab 37.44ab 40.16a 39.29a 41.23ab
AB, 336ab 347ab 349a 325ab 329a 36.47abc 35.34ab 39.62a 38.92a 41.83a
ABs 304ab 321ab 357a 336a 331a 32.59abed 33.26ab 36.40ab 38.22ab 42.46a
ALB, 306ab 319ab 302abc 304abc 308abc 37.51abc 36.49ab 37.88ab 36.88abc 39.90abc
A,B, 291abe 302abce 308abc 309abe 311labe 32.43abed 3491ab 35.49ab 37.99ab 39.66abc
A,B; 270abc 285abc 315abe 315abe 318abce 28.44bed 30.58abc 37.09ab 38.55ab 40.20abc
AsB,; 272abc 280abc 264bc 275bc 279bc 31.34abed 32.11abc 33.29ab 31.11¢ 34.33bc
AsB, 220be 241bc 253¢ 264c 271c 26.44cd 28.31bc 30.30b 32.39bc 33.76¢
AsBs 186¢ 207¢ 247c 265¢ 276bc 21.61d 23.29¢ 28.29b 34.45abc 34.07be
POl 315ab 324ab 319abe 312abe 323ab 42.55a 39.87a 41.67a 39.61a 42.02a
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Table 5 Microorganism population in soil treated with salt and emamectin benzoate—chlorpyrifos mix(cfu-g™)
5d 10d 15d 25d 35d
SRR gmpg o Ap o deRm ME BB G M FUM ORI A UM ORI Al M R
(x10°)  (x10*) (x10%) (x10°) (x10%) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°%)
AB, 84lab 10.5lab 19.25a 9.56a 11.18a 20.02a 10.05ab 11.8lab 21.85a 11.24a 12.74a 21.72a 11.13a 12.62a 21.62a
AB, 6.33abed 9.14abc 17.83ab  7.78ab  9.93ab 18.18ab 9.87ab 11.33ab 20.05ab 11.03a 12.17ab 21.55a 11.08a 12.46a 21.48a
AB;  4.90abed 7.22abe 13.54ab 5.09abc 7.58abc 15.85ab 9.04abc 10.57ab 18.32ab  10.17a 11.58ab 20.94ab 10.96a 12.14a 21.37a
AB;  7.3labe 9.26abc 17.08ab  7.33ab  9.51ab 17.23ab 8.12abc 10.02ab 17.97ab 8.94ab 10.83ab 18.33a 9.54ab 11.20a 19.67a
AB,  3.90bed  4.23b  14.45ab 4.46abc 6.37abe 15.11ab 4.98abed 6.89abe 15.73ab  5.36ab  8.09abe 16.39abe 6.13ab  9.14ab  17.21a
AB; 1.85cd  2.84c 12.13abec 1.95be  3.79bc 12.88abe 2.46cd  3.95be 13.3labc 2.89b  4.83bec 14.15abc 3.58b  5.59ab 14.63ab
A;B,  5.37abed 7.56abe 15.23ab 5.52abe 7.16abe  16.07ab 6.91abed 7.66abe  16.58ab  6.96ab  8.08abe 17.16ab  7.80ab  8.83ab  17.37a
AsB,  2.76bed  3.77be  9.85bc  2.97bc  3.95bc  9.36bc 3.18bed 4.25be  9.37bc  3.7lab  4.91bc  9.85be  4.72ab  5.86ab 10.54ab
AsBs 0.70d 1.63¢  3.64c  0.84c 1.72¢  393¢  0.97d 1.83¢  4.2l¢ 1.35b  242¢ 5.67c 2.88b 3.71b  6.09b
Control  10.52a 12.56a 21.51a 10.34a 12.52a 21.76a 10.66a 12.6la 21.92a 11.09a 12.67a 21.64a 11.05a 12.48a 21.45a
xR 6 TIEMENMHBENHTESN
Table 6 Variance of analysis of microbial population in soil
WiH AT % Bacteria FLA#E Fungi JUER R Actinomycetes
Source TZ?%qIEaf;m Sl\(/;z::e K Sig. T?f)cSqIEai?sm Sl\(/;z::e K Sig. Tz?%q]]&aizusm Sl\(/;z::e Sig.
A 227.478 2 113.739 98.495%* 0.000  273.845 2 136.923 125.844 5%*% 0.000  647.221 2 323.610 82.770** 0.000
41.572 36 1.155 39.169 36 1.088 140.750 36 3910
B 139.525 2 69.763 60.412*%* 0.000 152.513 2 72256  70.087*%% 0.000 310.514 2 155.257 39.710%*% 0.000
41.572 36 1.155 39.169 36 1.088 140.570 36 3910
Day 53.211 4 13303 11.520% 0.000 47.461 4 11.865 10.905* 0.000  56.824 4 14204 3.633  0.014
41.572 36 1.155 39.169 36 1.088 140.750 36 3910
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