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Synergistic Regulation of Combining Intercrops with Biological Agent on Chemical Pesticide Residues and
Physicochemical Characters in Pear Orchard Soil

HE Kai', ZHANG Jian-she?, ZHAO Yin—yong? LIU Xu-xiang?, HUA Ri-mao', WU Hou—zhang"

(1.School of Resources and Environment, Anhui Agricultural University, Hefei Scientific Observing and Experimental Station of Agro—Envi-
ronment, Ministry of Agriculture, Hefei 230036, China; 2.Dangshan County Provincial Natural Reserve Office of Germplasm Resources of Suli
Pear, Dangshan 235300, China )

Abstract: Application of chemical pesticides is the main cause that leads the soil pollution in Dangshan pear orchard. This research tested
systematically the spatial and temporal distribution of chemical pesticide residues and evaluated quantitatively the synergistic regulation of
combining intercrops with biological agent on physicochemical characters and chemical pesticide residues in pear orchard soil. We examined
the detectable rates and residues of main chemical pesticides in the depth of 0~20, 20~40 ¢cm and 40~60 cm soil both in spring and autumn.
The manipulating experiment was designed as: (Dlntercropping Trifolium repens+0.3%SAVONA1200X+1% Phenazino—1-carboxylic acid
2000X substituted 50% of the amount of routine application of chemical pesticides; @Intercropping Platycodon grandiflorum+0.3%SAVON-
A1200X+1% Phenazino—1—carboxylic acid 2000X substituted 50% of the amount of routine application of chemical pesticides; 3)Control:
manual weeding+the routine application of chemical pesticides. Each of treatments was repeated three times. The results demonstrated that
the orders of the detectable rate and residue of main chemical pesticides were 0~20 cm>20~40 ¢cm>40~60 ¢cm and autumn>spring, which
showed the soil contamination of chemical pesticides was concentrated in the depth of 0~40 cm soil and caused mainly by chemical agent of
current season application. After 2 years of the manipulation experiment, the residue of difenoconazole in the depth of 0~40 cm soil in treat—

ment (D and @) was 17.00+0.82, 5.67+1.25 pg- L™ respectively, which were significantly lower than 57.67+1.70 pg+L™" in the control. The
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residue of chlorpyrifos in the depth of 0~40 cm soil in treatment (D and @) was 3+0.00, 2+0.00 pg- L' respectively, which were significantly

lower than 4+0.00 wg+ L™ in the control. The residue of imidacloprid in the depth of 0~40 c¢m soil in treatment (D and ) was 103.331.70,

180.00+4.08 g L™ respectively, which were significantly lower than 401.67+13.12 pg- L™ in the control. Platycodon grandiflorum had a sig—

nificant effect on assimilating nitrogen in the soil. Trifolium repens had a significant effect on fixation of nitrogen. Both Platycodon grandiflo—

rum and Trifolium repens had an apparent effect on intercepting phosphorus in the soil. The water content of soil examined in sunny day was

significantly higher in treatment (D and @) than in the control. The temperatures of surface soil examined at 12:30 and 15:30 on July 26",

2014 in treatment (D and (2) were significantly lower than in the control.

Keywords: Trifolium repens; Platycodon grandiflorum; pear tree; intercrop; biological agent; physicochemical characters of soil; pesticide

residue in soil
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Table 1 The detectable rate and residue of chemical pesticide in soil in different depths and seasons (2012)

42 Pesticide SKEEIREE Depth/em 4 Spring BKZE Autumn
G 2% Detectable rate/% 5% 345 Residue/pg-kg™  #5 Hi2% Detectable rate/% %% B4 &t Residue/pg ke
pp'-DDE 0~20 100 63.10 = 0.05a 100 161.30 £ 0.02a
20~40 60.00 47.10 £ 0.16b 100 171.50 £ 0.02a
40~60 20.00 7.70 £ 0.02¢ 90.00 43.00 + 0.02b
op'-DDT 0~20 0 0 66.67 9.30£0.01a
20~40 0 0 50.00 7.80+0.01b
40~60 0 0 0 Oc
ZEHEM Chlorpyrifos 0~20 0 0 8333 8.70 = Ob
20~40 0 0 100 11.20 £ 0a
40~60 0 0 0 Oc
TRE 5T Deltamethrin 0~20 0 0 66.67 36.50 £ 0.01a
20~40 0 0 16.67 36.10 £ 0.02a
40~60 0 0 0 Ob
UL Fenvalerate 0~20 0 0 100 34.70 £ 0.06a
20~40 0 0 83.33 2.70 £ 0.01b
40~60 0 0 0 Oc

T R B V3 R n e 22 5 IR SR S AT AR NG PR R 2257 A .35 (P>0.05) . RIS,

Note: Data in the table are mean+SD; Means in the same column followed by the same letter are not significantly different at P>0.05. The same below.
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Table 2 Effects of different treatments on residue of pesticide in soil (2014)

HR B4 Residual quantity/pg kg™

AL Treatment
FE Mk FH BRI Difenoconazole 2% Chlorpyrifos i s ok Tmidacloprid BRI SAREE Beta—cypermethrin
A T %5 Manual weeding 57.67 + 1.70a 4.00 + 0a 401.67 + 13.12a 0
FEHE T. repens 5.67 +1.25¢ 2.00  Oc 180.00 + 4.08h 0
[1 =ML P, grandiflorum 17.00 + 0.82h 3.00 £ 0b 103.33 = 1.70b 0

3 AEAEX TIEEMAR 8 GEEE GVRESEMRM(2014 45 ) (mg-kg™)
Table 3 Effects of different treatments on Alkaline—N, Total N, Avail P, Organic materials in soil (2014 ) (mg-kg™)

+ 457 4) Nutrients AbFE Treatment 45 26H SH10H 6J16H TH6H 816 H
WA Alkaline-N A T.BfH. Manual weeding 33.95 £ 3.86a 37.76 £ 4.01b 47.87 + 1.75b 34.72 + 3.44h 49.83 £ 1.57a
FEHE T. repens 41.72 + 10.88a 44.00 +8.31b 29.99 + 4.62¢ 30.51 + 0.84¢ 34.10 £5.13b
[ =N P. grandiflorum 42.63 £6.99a 60.78 £ 5.18a 97.17 £0.91a 49.81 £ 1.87a 51.16 +2.15a
4% Total N N TBEE Manual weeding 0.44 £ 0.02a 0.51+£0.13a 0.59 +0.08a 0.38 £0.01b 0.42+£0.07a
TR T. repens 0.46 £ 0.04a 0.40 £ 0.05b 0.39 £ 0.02b 0.39 £ 0.04b 0.37 £0.02b
[ =M% P. grandiflorum 0.36 £ 0.02a 0.50 £0.01a 0.51 £0.09a 0.48 £ 0.04a 0.43 £ 0.08a
SR Avail P AT Manual weeding 35.40 + 1.88b 23.06 + 3.15¢ 23.06 £ 2.47¢ 28.16 + 1.04c 38.23 £9.61a
FEHE T. repens 41.07 £2.61a 71.11 £2.24a 31.07 +3.44b 3433 +1.92b 30.69 + 1.19a
I =I5 P. grandiflorum 41.45 £2.89a 65.54 £2.71h 45.82 £ 1.70a 46.59 £ 1.31a 3583 +1.17a
HHLT 0. M N TBEE Manual weeding 8.91 +0.34a 8.09 +2.67a 11.98 + 1.49a 7.71 £0.33b 8.56 + 1.34a
FEHFE T. repens 9.11 +£0.87a 10.21 +0.98a 7.94 +0.54h 7.90 +0.79h 7.64 +0.39a
=M% P. grandiflorum 7.24 +1.52b 9.87 £0.28a 10.21 + 1.88a 9.62 +0.74a 8.81 = 1.60a

x4 AELEXEMEEMI LIEESKE(%)FIRE (g em™)BIZZI (2014 4F)

Table 4 Effects of intercrops in different treatments on water content (% ) and bulk density (g*cm™) in soil (2014)

5K Sunny day K Rainy day
S5H 10 HEKE /458 7H 6 HEKiE /458 4126 HEKE /458 6] 6 HEKiE /458

Kb P Treatment .
8 J1 6 HEKiE /45

1.45+£0.59¢/1.43 £0.09a 1.29 £0.86b/1.19 + 0.12a 14.13 £3.06a/1.13 £ 0.17a 4.89 +0.44a/1.38 + 0.12a 4.68 + 1.16a/1.20 + 0.07a

PN
Manual weeding
it
T. repens
=
P. grandiflorum

2.50 +0.50b/1.35 £0.08a 1.91 +£0.39a/1.15 £ 0.06a 11.82 +0.31a/1.27 +0.18a 3.70 + 0.84b/1.36 +0.0la 4.74 +0.72a/1.28 £ 0.12a

3.30+0.22a/1.37 £0.08a  2.54 +0.40a/1.12+0.11a 11.18 + 1.42a/1.04 £ 0.16a 3.96 + 0.68b/1.31 +0.11a 4.26 + 0.45a/1.05 + 0.09a
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Table 5 Effects of different treatments on soil

surface temperature (°C) (2014)

[ [a] Time
AbF Treatment
12.30 15:30
N T B Manual weeding 4223 +1.12a 36.68 + 0.35a
FEHE T. repens 37.73 £ 0.54h 35.50 £ 0.31h
=MEL P. grandiflorum 36.35 £ 0.54h 33.93 £ 0.23¢
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