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The influence of phorate residue on soilmicrobial activities

PENG Zhen-baqa ZHAO Sifeng WEI Chang—zhou* ,  HOU Z hen-an
FENG Y an-yan KONG Fanm ing

(College of Agriculural Key Laboratory of Oasis Ecological Agriculure, X n jiang Production and C onstuction G oup,
Shhezi University, Shhezi 832003 Xinjiang U ygur Autonomou s Region, China )

Abstract Influence of phorate on the quantities of so ilm icrobes m icrobial biam ass C, b bm assN and
enzym e activities under the laboratory control condition w as studied Phorate was added to soil at
dosages of 2 8§ 20 mg/kg respectively The results show ed that after he applicatbn of phorate the
nun ber of fungi and actinomyces decreased slihtly but then recovered quikly to the levels of CK.

Bacteria communily w as inhibited sgnificantly and he nhbiting effect was more obv bus w ih the
concen tratbn of the phorate ncreased The average nhbiting rate of bactera by three concen tratbns of
phorate were 17 o, 35 %% and 48 Fb, respectively. Soilm icrobnl biomass C and N decreased

senificantly w ih the ncreasng of concentraton of the phorate Compared w ith CK, soil microbial

biom ass C and N decreased n average by 20 &%, 34 8%, 39 2% and 19 1%, 28. 2%, 36 1%,
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respectvely after treated by 20 § 20 mg/kg phorate The activites of the soil sucrasg so il poteasg and

alkalne phosphatase n soils treated w ith the same concentratbn of phorate were all nhibited
rem atkably, the average nhibitng rates w ere 28 0%, 23 6% and 9 &%b; 12 %, 13 @b and 23 8%;

13. Yo, 16 1%

and 26. 3o, respectivel. Compared with CK, the soil SMB-C/SOC decreased by

13. 1%, 28. 6% and 25. 0%, respectively, when phorate was added b soilat dosages of 2 8 20 mg/kg

30 days later Conclision The m icrobrl comm wnity structure changed and the microbial actw ity

reduced when phorate w as added to soil

Key words phorate 0 ilm icrobg soil enzym ¢ resdue
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Table1 Effect of phorate on numbers of so il bacteria ( % 10 /g), actinomy cetes ( % 10* /g)
and fungi( x 10° /g)

Numbers ofm icrobes

Soilm icrobes phorate /(m g /kg) 1d 3d 7d 14d 30 d
Backeria 0 6L 07 6 a 62 316, 8 a 70.016. 6 a 66 3+8 5a 73 3%5. 5 a
2 50 3F3.1b $B.3%X35h 5. 718 4 ab 70 0X3 6a 57 7F4. 5 a
8 46 742 b 40 7%7. 8 be 44.7%1 2b 45 0*14.9b 36 7360 d
20 337F25¢ 36 334, 7 ¢ 3. 732 4 ¢ 25 04 6 ¢ 46 713 5 ¢
27 812 2 a 29 6X2. 1 a 28513, 4 a 25 4%1 2a 2 4%L2b
A ctinom ycetes 2 25.6%3 1 ab 27 3%3. 1 ab 27.932 3 a 23 5%1 5a 25 6X1. 1 a
8 23F21b 2502 3b 25 7%1. 2 ab 24 81 3a 20.9F1.3b
20 21 6XL 1b 2. 0%23b 24,332 4 ab 23 9*3 4a 216X 4b
Fungi 0 20 81 2a 21 3% 1a 22 7%2 4a 18 71 5a 16 3%2 2 ab
17 7£1.3 b 18 6%2 6 ab 2.7 %1 6 ab 19 0X1 9a 173%L 1a
18 1£1. 4D 19 3%1 4 ab 20 7 %1 4 ab 18 11 1a 18 2%1. 3 a
20 19.4%2 3 ab 20 7L 1a 19.7 %31 ab 18 01 3a 16 5%1. 3 ab

3 + , (P < Q05)

Note A 1l data are means £SD of triplicate ssmplks V alies of different treatments followed by the same letter in the sm e colmn are not

significandly different (P < 0. 05 ) from . contwol
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212 MEEFHAEAYEELS S B M ENE (20 m g/kg)
30d 21 2%, 50  35. 1%,
2 : 20 1%, 48.9%  35. %,
0d , (2mg/kg) (8mg/kg)
2 30 d

Table2 Effect of phorate on soilm icrobial community structure 30 days after phorate was added to soil

pho rate/ B acteria/ Actinom ycetes/ Fungi/ Towl/
(mg/kg) (*x10°/g) (x 10 /g) (103 /g) (x 10° /g)
0 73.3 a 227 a 13 3b 757 a
2 57 7b 26 7 ab 17 3b 6. 5b
8 36 7d 17.3 b 28.0 a 387d
20 46 7b 17.3 b 16 0b 48 6d
= + + ; 3 R (P <0 05)

Note bl= bactera+ actnomyceles+ fungi A ll data arem eans of triplicate smples V alies of different treaments folbwed by the sam e leter n

the sm e colmn are not significandly different (P < 0. 05) fran contiol
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Fg 1 Effectof phorate on soilm icwobial bian ass-C(A) and N (B)
: (P< 0 05)
Note V alues of different tream ents fo low ed by the sane lktter in the sane colunn
are not significandly different(P < 0. 05) fran control
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13. %, 28 %%, 24 & 16 Yo, 37 &b, 32.6%;
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3 30d
Table 3 Effectof phorate on SM B-C and M B-N 30 days after phorate w as added o so il

phorate/ SOC / TowlN / SM B-C / M B-N/ SM B-C /M B-N
SMB-C /SOC
(mg/kg) (g/kg) (g/kg) (mg /kg) (mg/kg) M B-N /TN
0 78 a 0.853 a 114 42 a 16 43 a 0.0145 a 00193 a 6 96 c
2 78 a 0. 848 a 98 46 b 13.70 b Q026D 0016 2b 7.19b
8 78 a 0. 861 a 81 27 ¢ 10 37 ¢ 0.0103 ¢ Q0120c¢ 784 a
20 78 a 0. 851 a 86 06 c 11 07 ¢ 0.0109 ¢ 00130c 778 a
3 . P<005)

Note All data arem eans of triplicate smples V alues of different treaments folbwed by the sane letier n the same colunn are not significand ly

different (P < 0 05 ) fran contwol
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Fr 2 Effectof phorate on the activities of the sucrase(A), soil pwotease(B),

and akalne phosphatase(C)
(P< 0 05)

Note V alues of different tream ents fo lbow ed by the sane lktter in the sane colunn

are not significandly different (P < Q 05) from control
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