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Table 1 Physical and chemical properties of the tested soil
- e ] ke

APLA AR ) . . . .
N EHLT Readily Rk A biag A (A

+ 45 Organic Available pH
Organic matter available Field moisture Clay Silt Sand

Soil . nitrogen phosphorus (H,0)
( mg kg~ ) . . potassium holding capacity (%) (%) (%)
(mgkg™") (mgkg™") o
(mgkg™") (%)
e

Brown 17.6 132.3 18.4 125.7 18.5 7.6 10.4 57.7 31.9

soil

1.3 EWigit

FRELE0.42 mmi B A7 E AT YL B8, ARG X
A2 E H M (37.5~52.2 ¢ hm™) Zr B4
WR g BEE AT PR 2GR EE B 1. 5.0 10
mg kg™, [FIEF I EINA R SRR R 206 1Y 25 (1 Ab 2
JXF R, REANAREES AR . T TR A 1
BEABBUNL keRHN, T RIEMK > & 2
FEFEKE60%, BET (25+1) CHEMHFTF
TR 5 T4 N AT IE SR WA SR TC K DU AR 3K
S EmtEE . TR0 3.0 5. 10, 15FI20K
B SERE i, AR 3 IR e B B R R
D ol A A s PN - SR TG P, 48 R D) R 20
d, RREZREHERL K100 ¢,
1.4 11 UK B 0E B 2 ERAN N ZE

VB PR B HERE 520,00 g, JA250 mlH %
=M. 100 mlZNE, 2 miEEAiK, HURIR

Pl ho FERIRBUR S A IRw g, %A1
K B TR A 1) B T T S 20 8 22250 mIPF R BE R
TEREEZE AL (50 + min™' 50°C ) W45 E3 mlZE
o SampliQ C g[8 AHZEWU/IMESE S ml H bk
ANEE, FEAS mIZEIRK HIM 2= KRS R A
dr, 30 ml B (BRINAS ml) LAl ml min™' 3
HPEMLRE S, BCRVERI, AT, ZIEERE
10ml, Ph0.22 p mAAHUAHBERG I, ¢ AR, IR
dnELE IR AT EE0.05 ~ 10.0 mg kg, A%
H181.73% ~ 89.05%, 55 AR 2455k B AT oK o

e &1 Agilent 11008 BORAH AT (5
AMEEIES ) 5 CfaiEfE: 5 um, 25 cm x 4.6 mm;
WA 2 © K=40:60 (V/V) ; WH: 1.0
ml min™"; FIFHEEK: 359 nm; FEJE: 30 C ;
HEFE: 10 pl; RAAMRZ 2 &, 240 E
0.5x107 ~2.5%x 107 g.
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Fig. 1 Degradation dynamics of IPP in the soil
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Fig. 2 Effects of IPP on number of bacteria in the soil relative to

5 20

application rate of the substance
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Table 2 Parameters of degradation model of different concentration paichongding in the soil

Application rate

Wit figp 3l 254U 5 O 7R

Degradation equation

K& K iy

Half-life (d)

Correlation coefficient

(mgkg™)
1 C=0.976 2¢ ") 0.987 3 11.28
5 C=4.510 8e """ 0.958 9 9.73
10 C=9.614 3¢ " 0.976 4 7.30

AUSZME QNP 3. B3 RTAT, R HLE o - 8 L I Y 5
Wi 2% B SEfe e A A4, 2 )RS AN, TR
HUsEfE O TR AR B, LA SR Ak BN
XM ZE R A . 10 dJa RIS H A SR, Bk
JE o AU o P AR, e e R 2 RO i A P 2 S
F, KPR — HIEZE B 20K

R RAE R P ATAR T, SRR . AL
B AT YR F BTG BRI R AR, AR ER)
MR R WE X - S R L R R AN [T 4.y (R4 0] T

20

Lo a
18k ocK 81 mg kg

B RCR

Nnumber of fungi cfu (10°g™" soil)
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b
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A Y

v [T

0 15

3 s
] Time (d)
B3 AN [ e A IR L W o) - 398 T 1 11 5 i)

Fig. 3 Effects of IPP on fungi in the soil relative to application

rate of the substance
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WIR P X - 8 1 Ml 1 il 9 P ) 2 i n LS
P ST AT, R HE X 48 v R M 1 1R il LA B B
FIAMEER, 2553 d, 10 mg kg™ AbHEANH A
bR Z M HA WA 2E Sk, SXTRA L, ER Ik
R B G PR D T 19.5%; 5 ~20 d, A e EE A
FRZ AT B 2 1) 22 5 3, {H PR o e Ak B 22 [
Tl 25 5 o U I v VAR B ) WR I XoF 3 v R
BT il EL A 1D Sl A AR P, B v e ) R e
X IERUE Y BT — o R EE R .

Wik H W X - H8 v il 2 R 1R 5 R EOR A B — AR, R
T S VS A o 2SR 2 hUR HOE X
T A A BOEVE  R EE A BRI R
) 25 5 W3 . A3 dJF, WRHUE T 4R 3 1 A 4 rpoik
LR, FLR B S I R . BB 10K
HF, it 24 b B A IR AL B 2 (] 22 3 2, 1 mg kg
S mg kg 'AbFEZ (B 225N 3, 20K, Mk
JE A BGRR[0 0 i 2 25 T g VAR R A BRI
MZ 225 0.

60 - OCK 81 mg kg™!
o5 mg kg @10 mg kg"a
50 F @
a
40 + "
bp
30 F

PEAR
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20 +

10

AN

A Y

0

3

5 0
Af ] Time (d)
P4 ASTR] e B 10 R H I X - H8 ik £ TR 1) 52 )
Fig.4 Effects of IPP on actinomycetes in the soil relative to

application rate of the substance
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Fig. 5 Effect of IPP on activity of acid phosphatase in the soil

P T RIS 14 Activity of acid phosphatase
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Fig. 7 Effect of IPP on activity of urease in the soil

W HL i o - 198 R0 S0 I 3% 1 1) 5 e an 118 o Pl I
STIH, FERLZGMIEE3R, AN [A] vk BE A9 WR HLBE X £
38 o8 SR TE e LA B S E R, 10 mg kg Ak
FRANGTARAR L, TG PEIE N T24.2%, 851212 M Pk
52 10 dJ it 2 b BRAT BEAE e 5 AT 2 A
M, RIE R E , 220K, ANFEALLPZE
TohFH 2R T SCHRRIES0 mg kg™ Ab B Atk H1 bk
252 dJe Xt e B R R 23.0% 5 FhR

=10

500 |
400 H B
300 |-
200 |
100

%

(p-nitrophenol pg g™ soil)

AR

(TS s

AN gies

5 10
R Time (d)

PG IR HHL I T M el P e TR O 41 14 5 1

Fig. 6 Effect of IPP on activity of alkaline phosphatase in the soil

. (I

— I

0

DR EBEBRGE 4 Activity of alkaline phosphatase
wn
(3]
(=}

RHLBR TS B g — R 1M80 mg kg™ AbBRAYNE
KA RE 25 )52 % AR B 4R 8930.5%
0.4 mg kg 'F12.0 mg kg "AbHEAG ML HMRAE21T dAN
28 dIFA B E B BIEVEH, 10.0 mg kg™ Ak HUBf AL
PRAET dFI14 dAsF - 58 v R P 0 1 0 3 e T R BEOK
S SRR AR 25 BB AR HL, WR HE X 3
g it £ 52 ) BH O [) HOG  E AE ) P
BAK.

25 -
3 oCK

81 mgkg!
o5 mg kg
10 mg kg™

[N
S

raaaa
b5

—
W
T

aaa

b
7

(TPF ¢! soil)
=

N’ S

AMMMMHIMIIMIDIIII00230

WA EEIEE Activity of dehy drogenase

1

3 0

f ] Time (d)
P18 WIR M Xk - 198 Ao S il 1% A 11452 1)

Fig. 8 Effect of IPP on activity of dehydrogenase in the soil
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Fig. 9 Effect of IPP on activity of catalase in soil
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Degradation Dynamics of IPP in Soil and Its Effects on Soil Microorganisms
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(1 College of Resources and Environment, Shandong Agricultural University, Taian, Shandong 271018, China)
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Abstract IPP or Paichongding is a new type of neonicotinoid insecticide, high in effectiveness and
broad in spectrum, developed jointly by the Jiangsu Kesheng Group Company Limited and the East China
University of Science and Technology, it is intended to be used to control pests of fruit trees, vegetables,
wheat, soybean, rice, corn and some other crops. It is, therefore, very important to study degradation
dynamics and eco-toxicity of the pesticide to soil microorganisms. For that end, an in-lab simulation
experiment was performed, using the SPE-HPLC ( solid phase extraction and high efficiency liquid
chromatography ) method to determine residue of IPP in the soil; the dilution plate counting method to detect
changes in number of soil microorganisms as affected by IPP; the p-nitro phenyl phosphate disodium salt
hex hydrate method to determine phosphatase activity of the soil; the TTC ( triphenyltetrazolium chloridel )
method to determine dehydrase activity; the phenol sodium chromatometry method to determine urease
activity; and potassium permanganate titration method to determine catalase activity.

Results show that after the pesticide was applied at a rate of 1 mg kg™', 5 mg kg™' and 10 mg kg',
separately, its degradation rate in the soil reached 22.3%, 26.7% and 25.7% respectively, 3 days later and
up to 50.5%, 47.2% and 64.3%, respectively, 10 days later; its degradation process in the soil could be
well described with the first order kinetic equation; and its half life in the soil was found to be 11.28 d, 9.73
d and 7.30 d, respectively.

Once applied into the soil, the substance did have some toxic effect on soil microorganisms and the
higher the application rate, the more obvious the toxic effect. Its effect on actinomycetes was quite similar to
that on bacteria, promoting firstly and then inhibiting. Two hours after its application, the substance began
to stimulate propagation of bacteria and actinomycetes and the effect in the treatment high in application
rate was very significant as compared with CK. However, 3 days later, it started to turn from stimulating
to inhibiting growth of bacteria and actinomycetes, and the higher the application rate the more obvious the
inhibitory effect. Twenty days after it was applied, its effect was not significant at all in the treatment low in
application rate as compared with CK, but very in the treatment high in application rate. The effect of the
pesticide on fungus was quite similar, promoting first and inhibiting afterwards. Within the first 5 days after
its application, the pesticide stimulated growth and propagation of fungi and the effect was very significant in
the treatment high in application rate, but 10 days later, the substance began to inhibit the growth of fungi,
and the effect increased with rising application rate and became very significant when the rate was high as

compared with CK.

http: //pedologica. issas. ac. cn



240 + 1 2% Eile 53 %

IPP, once applied into the soil, also had some effects on soil enzymes in activity. Soil alkaline
phosphatase was more sensitive to the substance than acid phosphatase, and the effect on the former was
significant 2 hours after the application. The activity of alkaline phosphatase was reduced by 24% in the
treatment applied with 10 mg kg™ of IPP. Three days after the application of the substance, the activityof acid
phosphatase varied sharply between the treatments, and reduced 19.5% in the treatment applied with 10 mg
kg™ of IPP. This inhibitive effect lasted on till the 20" day. Urease activity was inhibited during the initial
period of the experiment, and the effect increased with IPP application rate, but during the period from
the 5"to the 10" day, no significant difference was observed between these treatments and CK. However,
the inhibitive effect became obvious again during the period from the 15" to the 20" day. The experiment
demonstrates that IPP does have some inhibitive effects on acid phosphatase, alkaline phosphatase and urease
in activity, and some stimulating effect on dehydrogenase, and the higher the applicationrate, the more
obvious the stimulating effect. Besides, the pesticide has some weak stimulating effect on catalase activity. To
sum up, IPP is relatively short in half life, and hence belongs to the readily degradable kind of pesticide. It
has some toxic effects on soil microbes even when only 10 mg kg™ is applied.

Key words Paichongding; Degradation dynamics; Soil microorganisms; Soil enzyme
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