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Effects of Monosulfuran on Respiration, Hydrogenase and Invertase Activity in Soil
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(1.The Research Institute of Elemento—Organic Chemistry ,Nankai University, Tianjin 300071, China; 2.College of Life Science,
Nankai University, Tianjin 300071, China)

Abstract ; Effects of monosulfuron, a novel sulfonylurea herbicide, on respiration, hydrogenase and invertase activity of the soil
were studied in lab. In the treatments of 0.16 and 0.8 g+ g™, a slightly stimulative effect on soil respiration was observed at early
stage of the experiment (0~7 days) and the effect disappeared afterwards. High concentrations of monosulfuron (higher than 4.0
pg-g™) inhibited activity of soil microorganisms significantly and the highest inhibition percentage of carbon dioxide emission
was as much as 26.55%. The soil respiration activity recovered after incubation for 12 days. In the treatment of 25 pg- g™, an ob—
vious inhibition on soil invertase and hydrogenase was observed, and the inhibition percentage of enzyme activity was 5.53%~
51.72% and 16.06%~21.76%, respectively. The treatment of 0.025 g+ g™ monosulfuron inhibited the activity of invertase in the
early stage (the inhibition percent was as much as 20.23%), but had no effect on hydrogenase. In the treatments of 0.25 and 2.5
pg-g™, the activity of the enzymes were inhibited or increased during different period of test. Monosulfuron inhibited invertase
activity obviously on the 8th day, and there was a positive correlation with the dosage of monsulfuron (r=0.95). The influence of
monosulfuron decreased at the end of the experiments. It is therefore concluded that the herbicide monosulfuron in normal use
may not cause persistent and significant effect on respiration and activity of invertase and hydrogenase of the soil.
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Table 1 Changes of CO, emission from the soil (x10?mg- g™ dry soil)

FlE/vg e g 0~2d 2~4d 4~7d 7~10d 10~12 d 12~17d At
100 53.66%* 54.65% 79.83% 80.447 57.72%% 11238 438.69
4 59.49% 60.18%* 90.27% 81.61%* 5834 112.07 461.95
0.8 76.76% 74.92 95.18% 84.13 63.25 112.99 507.23
0.16 75.53% 74.30 100.09 84.74 63.32 113.60 511.60
0" 73.08 73.08 99.48 83.51 63.13 11238 499.93
0 74.30 74.30 100.09 84.93 62.94 114.22 510.79

TE % P<0.05;%%P<0.01, 0 78 FIABR A S5t 28 07K 5 0" 35 B0 B, A T 5 B e Y0 Aol P 194 8 70 ( — Yk Y I g ) AR 3L £ 51

(Tween20)
®2 BMEREEX TED CO, BMEMNHIINHEE, KUNANSBFBERATTR)
Table 2 Effects of Monosulfuron on CO, emission from the tested soil (Inhibition percentage, compared with
the soil containing DMF and Tween 20)

FlE/pg - g’ 0~2d 2~4d 4~7d 7~10d 10~12d 12~17d il
100 26.55 25.21 19.75 3.68 8.56 0.00 13.07

4 18.57 17.65 9.26 2.28 7.59 0.27 8.46

0.8 -5.04 -2.52 432 -0.74 -0.19 -0.55 -0.51

0.16 -3.36 -1.68 -0.62 -1.47 -0.29 -1.09 -1.38

0" 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 -1.68 -1.68 -0.62 -1.69 0.29 -1.64 -1.22

LWL R 1,

TEER S8 d B A T AR AL R N S T
TG BT, 7E 12 d BPRIR AL B 4 49— Ok B4 = K
SEIFHEAE G, B R RIS AR 2.5 peeg B
WEREREADIE RS ) AR PEFERT 4 d BERLE T,
MG TR FESS 8 d i i AR T ARAN I + 1 | 2 )5 il
PR IR 12 d BEA R K, AR B
X HERTR] AR, 76 12 d VUG, %A B A 4 AL B 6
A S, JFAE 02 o s v T A b B
HE, 25 pgegt BAMRRE AN S 1 5 b L AL R G PR IR
ZARTARAC IR A1 | BER R 1) A5 b i 35 5 HoAph ik
JE AR FRARRL AR 8 d BTZE 12 FEAR , i i b ok 44
A58,
2.3 BANERERE XS T RN S BRI BT

9 S o B i XoF 9 R S 4 1 S )

i 3 BR, ARSI, A2 1 S5 A4 I SRS
PETET L =R IR S | R 2.0~3.5 pg-g! 103
FEI N B84k, 56 4 d B8 S S Pk B e s 1
R, 2= 8 d I HEAIRA 19 d I B T4 1 g
{ELAYR 06, 0.025 pg- gt BLMER AL S + 1l
AEFE AR G R B AL, 2R AR,
{UAE 4 d F1 19 d 2 A WA I A ARG T R Ah 3+ 3 11
L, 0.25 pg-g ! FREEREREALF S | - SR SRS T
AR E R AE 19 d BTG PE—ELANAE 19 d L)
JETEE T RE, 24 d BT S R PE A Y, 2.5 pe-
g BB AL PR S FERT 8 d TR A SRR T
R TS 1 PEZE S ETFT 19 d Ik BEAE , HIG(E M
F TR A3 | 2 JE TR R BT R T AR AL -
e, 25 ngeg! BAMEREFEAL PR e U TG M R



o5 24 B4 61 & b R B

B

1179

BFERT AR+ 5 b 25 78 8 d I
IRFNEEDFIF G TS, 2 19 d TR RFTE R —7K
AT, B TR TR

3 itig

RIS SRR W] s e R A 5 2B K 90 d DU
1) - SFE F J00 St T ALl T DR I 1 LA S 2
YEZRIMRRE ) AR S T R G B A X
A A SO RN R, Fe oA
FE AU, (]S, R AN 52 | it S5 A v 17 4 T 1)
RS FEALF R, ASCRAT 0.16,0.8,4.0 J 100
pge g MR BERBIE | 43 Sl AH >4 T SR itk B EH [R] 4 77
FHFIERRY 7 .35 175 F1 4 375 4% M) 570 & (60 g-
hm?, 10 em & L2 EF W R 23 pg-g™) 5
B A 6T - SRR () A Sy TS T A P ik

600
500
400
300

200

CO, BB/} 102 mg - ¢!

100

0 5 10 15 20
TId

B 1 BEEspERS L1 CO, BRI

Figure 1 Effect of monosulfuron on total CO, emission from soil
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Figure 2 Effect of Monosulfuron on soil invertase activity
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Figure 3 Effect of Monosulfuron on soil dehydrogenase activity
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Table 3 Effects of monosulfuron on CO, emission from the soil (Inhibition percentage, compared with the soil containing distilled water)

F i ugeg” 0~2d 2~4d 4~7d 7~10d 10~12d 12~17 d [Eaa
100 27.78 26.45 20.24 529 8.29 1.61 14.12

4 19.93 19.00 9.81 391 731 1.88 9.56

0.8 331 -0.83 491 0.94 -0.49 1.08 0.70

0.16 -1.66 0.00 0.00 022 0.60 0.54 0.16

0" 1.64 1.64 0.61 1.67 030 161 2.13

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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BT3RS0 H FFE AR . AT T AR & B, 39 v e
TR ARV BE N 2 2 32 fis IR, 7EFA T
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Table 4 Effects of monosulfuron on soil invertase activity

(Inhibition percentage, compared with the untreated soil)

Flit/ugeg'  0d 4d 8d 12d 19d 25d
25.0 1024 2069 5172 2346  5.53 11.16
2.5 8.64 -1668 3343 9.36 881  -535
0.25 503 482 2479 476 -5.95 1.65

0.025 0.69 6.89 20.23 2.92 -6.14 3.01
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Table 5 Effects of monosulfuron on soil dehydrogenase activity

(Inhibition percentage, compared with the untreated soil)

Flt/ugeg! 0d 4d 8d 12d 19d 25d
25.0 19.51 20.76 16.06 18.33 21.16 18.54
2.5 222 21.47 9.00 -0.02 -6.21 -22.53
0.25 7.29 18.59 -4.88 4.61 524 2.30

0.025 -3.05 2.86 2.70 0.38 7.04 -0.37

TR AN [ ik EOH X 1 49 158 Sl il 1% A S T8O e
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