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Effects of Insecticides on the Activities of Polyphenol O xidase and
Carboxylesterase in Cotton Seedlings

WANG Yexia SHIXueyan , LIANG Pei GAO Xiwu
(D eparment of Entomology, China Agricultural University, Beijing 100094 Chia)

Abstract The effects of omethoate m dacloprid and cabosulfan on the activites of polyphenol
oxidase (PPO) and carboxylesterase (Caft) in cotton seedlings w ere investizated after treated for
different period of tine The results show ed that the effects on PPO and Cailll actw ities n cotton
seedIngs rehited not only to the insecticides used but also to he concentration of the insecticides and
the treated tme The activities of PRO n cotlon seedlngs decreased by 21 &% after treated w ith
400m g/L omethoate for24 h A fier treated w ith 50 m g/L. in dacbprid for 120 h, the PPO activities
ncreased by 47 3% . U sing 200m g /L. carbosulfan treated the cotton seedIngs for 72 h  the activities
of PPO mncreased by 73 Po. The activites of Call n cotton seed lings decreased by m ore than 70

after reated with 10Q 200 and 400 m g/L. am ethoate durng the period of 120 h. U sing 50 m g/L
m dacbprid treated cotion seedlings for 120 b the Carlll actwities increased by 3Q 7. But the
Cail activities of control and he seedlings treated w ih 50 100 and 200 m g /L carbosulfan show ed
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no skgnificant d ifference at all the treated tin e
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Table 1 Effects of msecticiles on the actwities of po lyphenolox dase (PRO ) in cotton seed lings
— C on cen tration The activities of PO in coton seedlings/(OD * min™ '+ mg™ ' pro)
/(mg/L) 2 h 48 h 72h 96 h 120 h
Om ethoate CK 0.274%10 014 a 0 198%0.033ab 0 165%0 036 a 0 120£0008 a  Q 124 £0. 019 a
100 0.310£0 019 a  0255%0.042a  Q180%0 047a 012200102  Q 164 £0. 050 a
200 0226%0.024b 0 172£0.013ab Q15140 026 a 0 14310024 a 0 149 +0. 034 a
400 0.202+0 02 ¢ 0155+0.032b  0134%0025a 0155200242 0 13310054 a
I i achprid CK 022310 008 a  0281%0.073a  0351%0 008a 0 222+0.051b 0 349%0 078D
125 0.217£0 065 a 0 291F0 029 a 036610 021a  0269t0 049 ab  0.492%0 041b
25.0 0.171£0 067 a  0350%0.089a  0396+0079a  0.360£0031a  0.479%0 039 b
50.0 02155009 a 037310068 a  0346%0 048a  0.363%£0011a 0 5140079 a
Carbosulfan CK 0.345£0 067 a 0 302%0.059a  0.318£0 070 b 05020 042 ab 0 270 £0. 058 a
50 0.240%0 08%4a  031240.092a 0357£0 035ab 0 498330059h 0 32430100 a
100 0.271£0 097 a 0 411£0.083a  0519%0 095a 0685100202  Q 259 +0. 033 a
200 0.312£0 037 a 0 434%0.069 a  0559+0 061 a  0.709%0 119a  Q 272£0. 097 a
Note Thedam show ed in he table arem eanTSE, different snall ktiersm ean significant diference (P < 0. 05). The sm e as in table 2
50 mg/L 120 h 50 100 200 mg/L
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, 100 200 m g/L 72 h
2
2 2
, 25.0 50.0 mg/L 96 h
Table 2 Effects of insecticides on the activ ities of caiboxy ksterase (Catl) n cotton seed lngs
. Concentration The activities of Call in cotion seedlings/ (OD* min™'* mg ! pw)
Insecticide
/(mg/L) 24 h 48 h 72 h 96 h 120 h
Om ethoate CK 0.923%0 098 a 0 703 0. 037 a 0. 772%£0. 053 a 0.647 10 044 a 0 640 £0. 065 a
100 0.200t0 052b 0 066+0 007b 00690 007b 004210 005b 0 0520 012 b
200 0. 1250 009 b 0 053%0.014b 0. 0590 005 b 0 040 £0. 006 b 0. 044%0. 004 b
400 0. 086 0 005 b 0 057 0. 007 b 0. 0480 005 b 0 0370 012 b 0. 046£0. 007 b
In dacbprd CK 0.687 X0 015 b 0 8720 015 a 0. 911%0 077 a 0 884 F0. 061 b L 015£0. 078 b
12.5 0.791%0 041 a 0 9340 041 a 0. 9160023 a 0 9150 047 b 1 198£0. 128 b
25.0 0.789%0 013 a 1 024 %0 013 a 0. 918%£0.063 a 095520 056 ab L 291£0. 171 b
50. 0 0.780%0 045 a 1 003 X0, 045 a 0. 888%+0. 052 a 1. 075%0 023 a 1 32710043 a
Carbosu fan CK 0. 8290 056 a 1 125 %0 053 a 1. 546£0. 164 a 1. 72520 069 ab 1 068 £0. 081 a
50 0.959%0 120a 1 297%0.253a 1 664£0.226a 1 412%0.077b 1 02410223 a
100 0.945%0 073 a 1 208 +0. 132 a 1. 73810 145 a L 6620 177 ab 0 963+0. 168 a
200 L 101£0 240 a 1 351 %0 180 a 1. 700%0. 317 a 1. 994 %0 190 a 0 93410168 a
[4] WANG Hon g liang( ), WANG Q mng-lan( ).
[J]. J Henan Vocation—
Technical TeachersCollege ( ), 2001, 29
120 h (2): K2

[5] LIYueqing( ), SHENG Chen g-fa( ).

) ) [ J]. Aca Entomobgica
Smica ( ), 2004, 47( 6): 780-786

[6] Inckdon B J Hall J] C. Enzymatic deesterificaton of

xenobitics in phnts [ A]. Regulaton of Enzymatic Sy stan s
, , 50 mg/L D etoxifyng X enobiotices m Plants [C ]. Dordrecht Klw er
A cadem i 1997, 37 67-82

[7] Haslm R, Ravion M, ColeD J et al The identification and
properties of apophstic catboxy ksterase from  wheat that
cataly se deeserificaton of herbicides [ J]. Pestic Biochen

P Physiol 2001, 71: 178-189.

[8] CanalM J S nchez Tan sR, Fem ndez B. Pemwxidase and
po lyphenol oxidase activites i cypems esculenus leaves
folbw ing glypho sate application [ J]. Physiologyia P lntarum,
1988 74 125-130

’ [9] YoungmanRR, LeighT F, Kethy TA, etal Pesticides and
) coton: effecton phosynthesis, grow h, and fiuitng [ J]. J
Econ Entanol 1990, 83(4): 1549-1557

[10] Sayed T A R, BehlM H, GuptaG. Photosynthesis nhibition
of sybean laves by insecticdes [ J]. Envionmental
Pollution, 1991 74 245250

[11] Johnson M W. Letuce yiekl reductons correlaied w ith methy 1

. parathion use [ J]. J Econ Enomol 1983 76 (6): 1390-
[1] Ludkm C T, Felon G W, Duffey S S Phnt defenses 1394
chbrogenic acid and polyphenol oxidase enhance toxicity of [12] LIANG Pei( ), MENG Feng—x i ( ), GAO Xiwu
Bacillus thuringiensis subsp. Kustaki o Helo this zea [ J]. J ( ). [ J]. Acta
Chan E“"IL 1991 17 1): 217-237 . Entomo bgica Sinica ( ), 2003, 46( 5): 553-557
[2] WU Xuehong( ). LIFeiwu( ). ZHANG W en- [13] van Asperen K. A study of housefly esterase by means of a
hua( ), etal sensitive colbrmetricm ethod [ J]. JInsect Physiol 1962 8§
[ J]. Acta Phybpathobgica Smica ( 401-416,
), 2004, 34( 6): 531-535. [14] Bradford M M. A mpid and snsive method for te
[3] ZHUANG Jinghua ( ), GAO Zeng-gui( )s quantificaton of m kcrogran quantities of proten using the
YANG Chang-cheng( ), etal T23 principle of proteindyebinding [ J]. AnalBiochen, 1976, 72
[J]. Acta 248-254.

Phybopatho logica Sinica (
183

), 2005, 35(2): 179-

(Ed. TANG ])



