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Effects of Imidacloprid and Carbendazim on the Growth of Tomato

DONG Guo-zheng, YANG Jun—cheng", JJANG Hui-min, ZHANG Jian—feng, LI Ling-ling, LI Shu—shan, PAN Pan, LU Chao

(Institute of Agricultural Resources and Regional Planning, CAAS, Beijing 100081, China)

Abstract: Effects of insecticide imidacloprid and fungicide carbendazim whether in single use or their combinations on the growth, physiolog—
ical and biochemical characteristics of two tomato varieties i.e. Zhongza No.9 and 106 which were widely cultivated in Shouguang, Shandong
Province were investigated in the laboratory. The results showed that the two varieties performed different tolerance to imidacloprid and car—
bendazim, which was higher for Zhongza No.9 than that of Zhongza No. 106. Regardless of single or complexes application, plant fresh weight
and chlorophyll content of two tomato varieties demonstrated facilitation within 0~0.07 mg* L™ of imidacloprid and 0~0.4 mg-L™ of carben—
dazim. With the concentration improvement of single or complexes application, the inhibition of plant fresh weight and chlorophyll content of
two tomato varieties were more and more obvious beyond 0.14 mg- L™ of imidacloprid and 0.8 mg- L™ of carbendazim. Under high concentra—
tion of complexes application, the plant fresh weight of Zhongza No.106 was significantly low (P<0.05), e.g. B,gD;s was only 20% of
BowsDoz; the chlorophyll content of Zhongza No.9 and 106 was significantly decreased(P<0.05), e.g. B,gD; s was only 8% of CK. The per—
oxidase activity of the two tomato varieties was significantly increased along with imidacloprid concentration increasing( P<0.05 ), while car—
bendazim concentration had no significant effects on it. The catalase activity of Zhongza No.9 was significantly increased (P<0.05) with the
two pesticides either single or complexes application. Effects of pesticides application on catalase activity of Zhongza No.106 were not signifi—
cant, because CK was already at high level. Malondialdehyde content and cell membrane permeability of two tomato varieties were so high
that effects of pesticides application were less prominent. The free proline concent of Zhongza No.106 was significantly increased to 2.4, 2.4
times and 2.6 times respectively than that of CK with B,g, D¢ single application and B,D, s complexes application.
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Table 1 Experimental design and pesticides concentrations

b o e R/ LR R E/mg- L
mg- L™ 0 0.2 0.4 0.8 1.6
0 BoDo* BoDoo* BoDos* BoDos BoDy6*
0.035 BussDo*  BowsDor*  BogsDos  BoowDos  BogsDic
0.07 BasDo  BogDee  BogDos  BogDos*  BogDis
0.14 BoaDo* BowDoz  BowDos* BowDos  BouDis®
0.35 BoasDo BosDo2  BosDos* BosDos  BossDis*
0.7 BoDi*  BoDox  BuDos  BuDes*  BoDis
1.4 Bi4Do B1Doo* B14Dos B14Dos* BiDis
2.8 BuD*  BuDp  BaDo*  BuDps  BuDyg

o NBHF TR ERER BE AL,
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Different letters above bars mean significant at 5% level. The same symbol is used for other figures
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Figure 1 Effects of single application of imidacloprid and carbendazim on the tomato plant fresh weight
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Figure 2 Effects of single application of imidacloprid and carbendazim on chlorophyll content in tomato leaves
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Table 2 Effects of single application of imidacloprid and carbendazim on tomato physiological and biochemical index

TG B

iz

[ty
POD activity/wg*g™ *min™  CAT activity/mg-g”*min™ MDA content/pmol-g” Cell membrane permeability/% Free proline content/pg-g™

AR IR IR A

Treatments

k95 H106 5 HA9 5 HAk106 5 H95 1065 95 Hi 1065 95 Hit 1065
CK 354.3+x11.7¢  460.8+10.7¢ 1.4+0.1c  1.5+0.1b 8.3+l.4bc  6.8+0.8¢c 90.9+1.5ab 85.1+2.1c 7.2+1.6a 5.1+0.6d
Bogs 514.8+18.7ab 406.8434.3d  1.4+0c 1.5£0.1b  6.0+04c  6.6+0.1c 95.9+0.7a 92.0+0.2b  7.4+l.4a 5.0+1.2d
Bou 530.0+£12.5ab  492.5£12.0b  1.4+0bc 1.5+0b  83+l1.4bc  8.1x1.9¢ 86.3+1.7b 84.8+0.1c 7.1+2.5a  8.8+1.7bed
Bos 575.8435.7a  550.5+7.4a  1.5+0abc 1.6+0ab  16.0+8.3a  8.4+2.6¢c 97.5+1.2a 94.4+43ab  9.5+5.0a  7.5+0.2¢d
B.s 218.0£24.7d  189.0+1.4e 1.6+0a 1.740a  17.6+0.5a 16.3+1.8a 97.2+3.8a 97.2+13a  12.9+0.5a 12.3+1.4ab
Do2 431.3+24.4bc  482.0+10.6bc  1.4+0bc 1.6+0ab  7.7+3.6bc 10.0+0.6bc 94.1+3.5a 94.1+1.9ab  8.3x1.0a  10.9+0.1abc
Doa 440.8+25.1bc  483.0+6.4bc  1.4+0bc 1.6+0ab  14.6+1.6ab 9.4+1.1bc 94.4+4.7a 84.7+0.6¢ 9.9+4.5a  12.1x1.8ab
Dis 406.8£105.7bc 475.3+2.5bc  1.5+0.1ab  1.6£0ab  16.2+1.8a 12.7+0.9b 94.1+2.4a 96.8+0.2a  11.3+3.1a  13.5+3.6a

BB AR TFRFRRZE A 5% BEKY, TR

Note: Values followed by different letters mean significant at 5% level. The same symbol is used for other tables.
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Figure 3 Effects of complexes application of imidacloprid and carbendazim on the tomato plant fresh weight
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Figure 4 Effects of complexes application of imidacloprid and carbendazim on chlorophyll content in leaves
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Table 3 Effects of complexes application of imidacloprid and carbendazim on tomato physiological and biochemical indexes

e A E Y RETE R LSRG [ty 0 B FEHEREE

Treatments POD activity/wg*g™ *min™  CAT activity/mg-g”*min® MDA content/pmol-g” Cell membrane permeability/% Free proline content/pg-g™
HBROES  HR106%5 IG5 1065 TS5 HR1065  FRIT 81065 HA95  HR 1065

CK 159.0+0fg  333.5+46.0cd 1.4+0.1de  1.6+0abc  6.2+0.3e  8.7x0.le 88.3+0.8de  92.0+0.2ab  7.8+2.0cd  6.0+0.1cde

BoosDo2  59.5+12.0h 38.0+7.1f  1.5#0cde  1.5+0.1c 5.9+0.7¢  8.3+0.le 89.3+2.0cde 86.2+0.3¢  6.3+x1.0d  7.1+0.4cde

BiDo.  490.0+41.7bc  166.0+7.8¢  1.4+0.1e 1.7+0ab  4.5+0.3e  8.2+2.1e 83.5+3.7e 90.2+1.0bc  9.7+1.8¢  5.9+0.4cde

BowDos  138.8#37.1g 316.0+55.2d 1.5+t0abed  1.7+0ab  5.7+1.0e  9.2+1.9de  90.6+1.4bcd 90.2+0bc  7.2+1.6cd  4.0+2.0e

BossDos  197.3+21.6f 426.5£86.3¢ 1.6+0.1abc  1.6+0abc  7.0+2.6de  7.6+1.8e 95.0+2.6abc  93.2+5.0ab  13.6£0.2b  8.0+2.0Obcde

BysDos  467.3x13.1c  509.0+12.5ab  1.7+0.1a 1.7+0ab  14.6+1.6a 19.1+0.6ab 96.6+0.1a 97.1£2.7a  14.8t1.4ab 13.0+7.6ab

BogDos 184.5+0fg  316.0£60.8d 1.4+0de 1.6+0.labc 7.8+1.5cde  9.0+0.5e 87.6+0.8de  95.2+0.9ab  10.1x1.8¢  5.1+0.6de
BoDos  369.8+22.3d  349.2+7.9cd  1.6+0abc  1.6+0.1abc 7.2+2.2de 10.6+4.5de  94.9+1.8abc ~ 96.9+1.7a  8.6+0.6cd 9.6+0.4abcde
BiDos  494.3+9.5bc  492.5+12.0ab  1.7+0a 1.7+0ab  12.7#2.2ab 13.1+2.1cd  95.2+1.3ab 96.8+2.7a  14.2+0.7b  11.3+0.1abc
BowsDis  267.5+0.7e  141.849.5¢  1.6+0ab 1.6+0bc  10.3+0.3bcd  9.5+0.2de 87.8+t1.2de  93.9+2.0ab  13.7+0.5b 9.0+0.2abcde
BouDis  514.8+18.7b 371.3346.3cd 1.5+0bed  1.7+0ab  8.6£0.9cde 9.3+0.6de  92.3+5.4abcd 90.4+1.7bc  12.9+1.3b 8.8+2.labcde
BossDis 521.8+6.0b  520.0+22.6ab  1.7+0a 1.6+0abc  11.6+2.5abc 16.3+1.8bc 84.7+4.6e 95.7+4.4a  14.0£1.8b 10.5+0.4abcd

BysDis  579.2423.9a 545.5+38.9a 1.4+0.1de 1.7+0a  15.0£3.0a 20.4+2.4a 97.5+1.2a 97.0+14a 17.1xl.1a  14.4+0.3a

Dy KPS, HAe 9 SH|ATHE R MK, LHZ
BasDis AL FREHE LR R 1.41 mg-g™-min?, 55X} EEAL
PR B 25, IR R AT BB Atk B R 25 5 R [R] B it
PR E I —E R R, BT AL R R Z BB
M2 CAT B3 2 TR, XPEARIER A K E
MHER

MDA & & X 4% 9 SH/ANM S, BR T Z B R
JEIKFEH Do b, HAALFRR) MDA S 2¥ 8% & T
Xof B AR B (P<0.05) , Dy AL BRI, I - MDA & B 7R
HBRAK LY 0.035~0.14 mg- L™ 2B, 1E
0.14~2.8 mg- L™ I VLRI 2 IEE(F 3), X
Z% 106 S&EMN T, TEZHRWEEIKFEA Do F1 Dos
Bk, MDA {5 58 56 5 it R v B8 185 i T R ZE 2 1
RUREEIKNEHA Dos F1 Dy B, MDA 75 5 0] B 5 Ntk HL
e BE RSN TG, 3 H. BooDys 407 MDA 5 BB 3%
= X R AL (P<0.05)

R E N PRSI A A R R TR R 2
RUBEEIKF-N Doy S IR ot BB B2 B4 384 fim T 184
(R 3) o BEBABR Doz K51, it BB AN 2 187 R [R] it it
PRV BB, Bl B 20 R RO (H el T
Z 9 SEMA S AR, it Hb A 2 1 R 7]
Pkt PR Ak 38 ) 3 700 200 A2 1 5 ) R AR A 2
2 , Uk BH Atk H A 2 TR R[] B it 7 1o v 1 R
M 548 i A LB o 2% 106 528 7l 40 Bz 1
AEXFE/IS, B340 R A4 7 A 40 R /N T 0 B Ak
B, {H AR B 2 MK, B b R bk R 25 B R [

Bt F X FR 4% 106 53 Al 9 4 MU R & M MR B B 3%
Mo X F RV Do KR 218 R At FH BT, 40 i
JIES 375 P I b R B B2 ) 385 i 2 IR B AR AR AL, oML
W —2P A5

IR ER S & . PIMEN IR HER S &
Wi i e b T 22 1 R ) Bt P o ) B i 3 , 2
TS IR 2R & B3 T AR I (3R 3), X=X i
SRt A8 — e A JERTE I A SOV o
3 g

MR REN , RGHEY A K BHA W E
BN, BEA fR#EAE AN, A M RIE R, AT
368 3 00 A AR i B VR TEIMAOK ST b 3R A5 bt Lk
22 TR 72 Bt AR ] Bt PR X e A AR R A A B 5 25
SR, Wbk H b 25 TR 2R 43 1) B it ) o P %o v 4
9 SEAMEMREE T WA K, UL 4% 9 SF/AXT
Ttk R 22 B R A i 32 B R TR 4 106 S & il
& 3 AT AFE H,0~0.07 mg- L™ ¥ BE G Fl P4 A4 Ak H bk
1 0~0.4 mg- L™ ¥ B FE N A9 £ 1 R R B+ e AT LA
PR F AN AR B, SAEAR AR AR K — R R
YER . FHIC, i B bRFN 22 B 2R /=5 MR BE (AN BosDy ) (R BF
Jiti, 55 5% BEURED L U S 2 AU T 200 O AEL R B B, AL
B IMARA R Z 2

YRS ERIE Bk b &9 , a4
Kigfitpe R, Mk REYHTEEER MM,
e R MRS ERP RO S AR HaE
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T RERIEMYIICAEFARES WEEER , Kt
YA K B BB R L R EGIE D —FPSNE A
W&, ARG S5 R AERERY R R AR
T R M B A S M A B A A R A A Al e
T sk Rl A i e R A R R
SEMg FHRBEREHERA TR 10 d J5 , BRI 4R & 2%
KT 31.50%; ) BHER BR, 109% A9 5 H B K Sk
BEMBREPTEH RS RR & B A RS
0.1 mg- L7 S5 A BKREHRER T AR E
BTG R . ARIBIT R , Bt ol [F] it
T AR 2535 BE RRAR T Bt P R &, e
%% 106 57 BasDis ALIRAY L R & B AU X B AL
HIK) 8%, 3 I Z WA WA B E GRS EEE
Tt P I B R A A3 2R B T R S B S AR R
TRRAE , AR B T HObo T A AR AR A B A S AR
K, EEMIMELEBERR T BRI SRR R,
Uk B AR 245 X546 40 9 B VR R FEARL AR M AOK O B3R
PUAFAEME S5 BN, DR e SE A 7= P (U L Ve
RY BN ERAE FHWR R TR, FEHE—B N
WRIZR I TR ST

RN, R T2 KRGS — R — B
HEFH, ERAFERT MY RERIE RN PR
TRB DRGE, P= A A AL B, B B B AR 24 e i =
A1 A AL R . BRTE AMPTELEFE B A
e AL (SOD) i AL P (POD ) Finid 4 Ak S
(CAT)®, SeFRZG Wb FEYI BT EALEEA R , BE
R AR B AR 25 )5 , /NE SRR POD,CAT ()
TEVE L BEA BT  ; SRR B ER 25 )5
Mt POD CAT &M — @ RRERAE “BIEH
27 AT A POD 1 M 32 B2 37 0k bk B 114 52
i), it FF 25 B R LR AN A, Bt bk RS, A 2% 9
S FAh POD V5 P i ntt bR B A 384 0 -5 %o BERE L S
EHEIN, 240 bk B iR B Bos KT, 2% 106 &
F AL IEE R ZBIRER, 5574 POD KIRE
TR ARIRZAL 3R], 2% 106 S CAT 1&
PE2EFAK, I HAT AL BE CAT 3E I A, X AT BE
R AEMA G CAT &S, KREGHEAGFEK
P CAT 2 LATHBR B XA E, NI F3
AbFERIZE RN

WP TEFELAM T S ERBREER, EHER
TRZ55) i R 440 M P9 A 3 SR AV RSB AR P A
T MDA U2 40 3 B A B AL BB AR B 7=, B4
B AR 40 O A RS , IR R f R B I R A

B, RN ERG, Hik MDA 52 REAS
ZHENEEGREZ—, TERARES RN A
f6br. APFRRY, LIEHEEKRZ B FIEEME G
MDA & EBEN R, HEABIKRERR, 42101
MDA & 578 15 2 W it 4 S ] 4 {1 9 3% it - MDA
SR, AR REAMEM MDA & &
B, RAGELZRIEE X MDA & & MA K,
HhZ% 9 SR Fr 1) 40 MBS MR, Bt B[R] B it
FAARZ Ja FL A M R B 2 R F X B A 3, (B b 3L ) 22
FABE 2 106 SFA A A LH BB AR X AL
/N, RV B} it PR AR 25 ), BR 22 T R AE Do ¥R K S ik
R FEI B RE AL, HA A BEARES KT 4T B A B, 5
ZRIANBE , ULIAARIRIAR 245 Mk B AR SC 0 Y5 FE X
Feh A ML 5 A LB

IEEARKFMT YRR S & —
MRS BRI R T AR R, RN
FRER T 1R A 4 MR N B & AT W B Ab , iR TERG E
RSG50 AR AN MR R RR R B A SR
RE B PRI Y9 40 R AR R 445 Jr TR AR o A
RN IRER & BEE—CRE LB T YT,
PR ) 2 A 2R 1 B VT DIV R & btk B A i A 3
e, WEoTFRI, BAt Mt B v /N E AR
TR IR R & B AP 5KV R SRR BB R 24
J&, /NESRAR TR IR R R & B L B TR .
AR IR 24 78 SC 6 o Rl PN B i (R et it P 2 S 3%
AR PRS2 BR 2 A3 0, I LR ik FR R 22
PR R VR BE (3G I, W S B R & B S % BR A Hth B 3
BTN, AN B Bos BEHE Dy LA K FIETHE A BasDis Ji
%% 106 SEMMTER AR & ' B ERS , 202X
BEALTHAYG 2.4 2.4 £570 2.6 £i5, FHILFERH , A6 it
ol [7] B} it FF b R R 22 B R 5 W B B R S AR
AR BT e A 0T 3 B A ) — A 3EE

4 Zig

3 13 B b R RR AT 2 B 2R i) Bt A ) e i
X H 4k 9 S FIHZY 106 575 5 AE bk 8 2 i 75 A B
HACFE PR, 45 R .

(1)0~0.07 mg~ L~ ¥ & 15 Rl P A4 itk S kAT 0~0.4
mg - L™ ¥R BE S Bl N 19 22 18 R (RISt it AT AR 8 e it
AR AR B B, R B 7EAR IR BV AR A VR AE K A2
HEFEFH 52.8 mg- L™ fmt SOk 1.6 mg- L7 (I R
Tove Bt o [R] B it FH AR B B & PR B A R R
&, BRI XHEYE R I HITER
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(2) Bt B[R] et e it RN 208 R 5, IR
AR AR POD CAT Y& A A RIFLE IR, i
%% 9 S Bos Fl BysDys A0FRAY POD 1EM: 43 Il 2 Xt
FRALFH Y 1.6 £5A1 3.6 %, UEBIARZG A SBCE
RN RIEER B B AR, POD IEEMIRE &N
TIEBRIEVER A A, w S R A AR B E R

(3) Bt B[R] et e b MR 208 R 5, IR
AN IR IR R & B A AR E RSN,
Z 106 53 ili Dis F1 BysDy e AL BH A7 B Il 2R 5 B
Sy AT BRALEERY 2.6 f5FN 2.4 £F, RUARKERZ
R P S B A A N RS IR IR AR B, HAE 4
RN B E TP, SR BB

(4)SEFRA: 7 s 2 A il R 2 Rl &, fik
HTE 0~0.07 mg- L™ MK EEVE RN (FH 24 TRy W HEHF
&7 0~0.3 kg-hm?) F1Z H R7E 0~0.4 mg L™ ¥ EE{E
(2 TRy A HEFE R 0~1.8 kg hm™) 4 [R] I} f FH
FABIAERA — BRI/ & T 0.14 mg- L7 (4H
LT RMETEE ERK 2 M4) ik RkfET 08
mg- LMY TR SRR ERM 25 ERT
Vo B I o P X 0 4 A R — R R4
Mo
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