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Temporal-spatial variation in efficacy of Bt cotton leaves against Helicoverpa armig-

era (Hiibner) and effect of weather conditions

MENG Feng-Xia,» SHEN Jin-Liang” » CHU Shu-Pin (Key Lab of Monitoring and Management of Plant Diseases and In-
sects; Ministry of Agriculture; Nanjing Agricultural University> Nanjing 210095, China’

Abstract: The temporal-spatial variation in efficacy of transgenic Bt cotton leaves from different nodes of the main stem
and in different growth stages against neonate larvae of the cotton bollworm» Helicoverpa armigera (Hubrner) were deter-
mined using the leaf-feeding method. The effects of leaves from both lateral branches of cotton in the field and seedlings
in laboratory grown under different weather conditions on the neonates of the cotton bollworm were examined. Results
show that efficacy of the leaves from the 2nd to 10th nodes on the main stem of Bt cotton Ry-137 was the highest- killing
97.0% — 100% of larvae after 5 d feeding with 1.0 - 1.1 grades of leaf damage; the efficacy of the leaves from the 11th
to 16th nodes decreased significantly with mortalities of 35.6% — 67.6% > and survivors mainly in the 2nd instar. When
the leaves from lateral branches of cotton in late July and late August were tested> mortalities of 30.9% — 44.9% and
10.0% - 30.0% occurred respectively- indicating further decline of the contwl efficacy. The experiments also show
significant. influence of weather conditions, under which the Bt cotton grews on the control efficacy of its leaves. The pos-
sible reasons for temporal-spatial variations in efficacy of Bt cotton leaves against the cotton bollworm and the importance
of weather conditions in Bt cotton application were discussed .
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Table 1 Performance of neonate larvae of the cotton bollworm (SUS, ) on the leaves from stem

of the Bt cotton Ry-137 for 5 days at 27°C

AR R s R (%) 0t i = 4 B
Cotton R Leaf FELE (%) Instar of survivors Grade of
Date Mortality
variety location 15t 2nd 3rd Ath leaf damage
Rys-137 6.17 2 100 a 0 0 0 0 1.0£0a
6.17 3 100 a 0 0 0 0 1.0£0a
6.17 4 100 a 0 0 0 0 1.0£0a
6.17 5 100 a 0 0 0 0 1.0£0a
6.17 6 100 a 0 0 0 0 1.1+0.1 ab
6.17 7 100 a 0 0 0 0 1.1£0.2 ab
6.24 8 100 a 0 0 0 0 1.0£0a
6.24 9 97.0+ 3.8 a 100 0 0 0 1.0+0.1a
7.04 10 07.0x 1.0 a 3.6 68.4 0 0 1.1+0.1 ab
7.04 11 67.6+ 4.1b 26.9  65.4 7.7 0 1.4+0.1 be
7.04 12 458+ 3.7 be 12,1 80.8 7.1 0 2.020.3 de
7.04 13 35.6+13.0¢ 0 6.0 4.0 0 2.1x0.4e
7.18 14 52.0+21.1 cd 3.1 76.9 0 0 1.7+ 0.4 de
7.18 15 55.2+11.0 cd 7.4 7.6 0 0 1.5+0.1 ¢f
7.18 16 46.7+ 6.7d 333 556 111 0 1.5+0.2 ¢f
FrHR 12 (CKO 6.17 2 120£17.9 a 0 63,2 36.8 0 3.620.5 ab
Sumian 12 6.17 3 2.0£11.0a 13,0 39.1 479 0 3.020b
6.17 4 8.0211.0 a 0 7.4  82.6 0 3.320.5ab
6.17 5 16.0+16.7 a 4.3 0 95.2 0 3.220.8 ab
6.17 6 15.0+19.7a 4.5 4.5 41.0 0 3.020a
7.03 7 0a 0 6.7 03.3 0 3.6+0.5 ab
7.03 8 4.0+ 8.9a 0 0 05.8 4.2 4.0+0a
7.03 9 4.0+ 8.0a 0 4.8 70.4  14.8 4.0+0a
7.04 10 4.0+ 8.9a 0 16.7  83.3 0 3.220.4 ab
7.04 11 12.0417.9a 0 13.0  87.0 0 3.0£1.0a
7.04 12 Oa 0 3.8 96.2 0 4.0£0a
7.04 13 12.0+11.0a 0 0 100 0 3.820.4 ab
7.18 14 8.0211.0a 0 0 100 0 3.820.4ab
7.18 15 20.0£20.0a 0 9.5 90.5 0 3.220.4 ab
7.18 16 20.0216.3 a 0 1.1 88.9 0 3.020a

RPHEEFIE « iiEE, HWEEIATEERRERLEE (P<0.05, HEREH®), J5M Daa are mean + S7, means followed by

different letters are significantly different at P=0.05 by Duncan’s mutipole range test. The same for the following tables.
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Table 2 Efficacy of leaves from lateral branches of the Bt cotton Ry, -137 against the neonate larvae of cotton bollworm { SUS, )

BIERR A% 6 4 TR EE (%) Rt 5 4 5
Cotton Branch EEE (%) Instar of survivors Grade of
variety location Mortalty 1st and ard dth leaf damage

7H 28 Ruly22

Ry-137 2 3832 2.9a 0 100 0 0 2.820.3a

3 36.1216.4 a 4.9 95.1 0 0 2.720a

4 30.3% 5.6a 3.6 96.4 0 0 2.620.3a

5 30.2+15.3 2 10.9 87.3 1.8 0 2.6x0.4a

6 30.9+14.3 2 11.5 88.5 0 0 2.9+0.4a

7 403+ 6.7a 12.5 85.7 1.8 0 2420.2a

8 33.8+ 6.0a 8.2 01.8 0 0 2.920.1a

9 30.8+11.7a 6.2 00.8 3.0 0 2.7+0.2a

10 38.3212.4 2 6.0 91.4 1.7 0 2.7+0.2a

11 4.9+ 9.1a 4.1 95.0 0 0 2.920.1a

12 38.7+15.8 a 2.4 95.1 2.5 0 29204 a

13 44.4+16.8a 13.0 82.6 4.4 0 2.7x0.3 a

#4812 (CKD Sumian 12 7~ 11 3.0+ 5.3 6.5 58.0 35.5 0 3.4+0.5

8 A 22 B August 22

Rys-137 14 30.0+26.5 a 0 87.5 12.5 0 3.020a

15 11.0£10.2 a 0 84.8 15.2 0 2.820.3a

16 10.0£10.0 a 7.0 81.4 11.6 0 3.020.3a

17 17.7£10.2 a 2.4 92.7 4.9 0 3.020.6a

18 30.0+17.3 a 4.5 05.5 0 0 3.320.3a

P48 12 (CKD Sumian 12 14 20.0+20.0 a 0 0 69.2 30.8 3.0x1.0a
15 10.0£10.7 a 0 6.3 75.0 18.7 3.4+090a

16 7.5+10.4a 0 3.4 04.6 0 4.0+0a

17 6.7+11.5a 0 0 71.4 28.6 3.7+0.6a

18 6.7+11.5a 0 0 100 0 4.0£0a

% A% BYTE A EZEIT4T Location of the nodes on the main stem where the lateral branches grew.
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Table 3 Weather data of Jiangpu County, Nanjing during July 15 - 28, 1997

B[] SHE () FAFHEE (%) HEREBE (1) FEITHE (b BiPEWE (mm)
Time Air temperature RH Ground temperature Sum of sunlight Curmlative rainfall
7.15~21 28.6+1.2a 84.4+0.4a 30.5+1.8a 45.2 374
7.22 ~28 203+0.9a 76.2+2.1h 35.1+2.95% 59.8 11

Fa4 EARSERETERKEN BEHREREI DY
Table 4 Performance of neonate larvae of the cotton bollworm on the leaves of

Bt cotton exposed to different weather conditions for one week

HHA fant FET-E (%) EHREEE (%) Instar of survivors Rt 38 2 4% B
Date Cotton leaves Mortality 1st Ind 3rd Grade of leaf damage
7.22 Bt #% Bt cotton 28.0£24.5a  35.0210.8a 65.0+10.8 a 0a 2.7+0.6a
47 12 (CKD Sumian 12 12.0+17.9a 0b 11.6+3.2b 88.4+3.2 b 3.5+0.6a
7.20 Bt #% Bt cotton 51.5+23.1b  35.8210.1a 65.2+10.1 a 0a 2.8+0.6a
P8 12 (CKD Sumian 12 16.7+ 9.8 a 0b 79.7+1.9 a 203+1.9¢ 3.6+0.7a

TE 27°C TR s K, MRS BEFHRE 3 Feeding 5 d at 27°C: see table 3 for the weather condition.

&S5 RN Bt iREE 33" MR REREN 3 X, 2770
Table 5 Effect of temperature on resistance of the Bt cotton (33®) leaves to neonate
larvae of the cotton bollworn within 3 days at 27°C

RBE 0 "EEH [ e FETTHE () =

Temperature n Total larvae tested Maortality
25+ 1°C 3 330 04.3+1.9a
23+ 1°C 3 130 71.9+3.4hb

« TEREHNBEER 18 Al aovivors were Ist instar larvae.

3 Wi

HAif: e =FAEr AR EIF 24 CaMv 35
A, ATARFTALYERE, FHiE e L
TERRERATTAA AR, BANE Bt BE G ARHKE.
AT SRR E WA AR & 41 # W, Bt
EEAMBETRESKEANREENDEL, MWTE
TR HH L R M I S AR

T Bt & HAR IR (T =R 4k, B4R 1R
BHARERBEMSE, TR MR B EE T
ML 2R ST HEAR S AU EE A6 TE . T AR R R
BA R & RE SRS R iE . AHBUR
AAERE LR S, RS TSRS AR AR, &

SONHABRERIUN AR AT, (BEL) R
FERVFRLE (A L AL T, B ke, &,
. BEARALANMEEER, TRIAEFTHT
REENEREE, WERNATSNE, FHitk
MU BB AL ERBE A . AT RERE
MmN, a0, FHAREREGFHEREKR,
WRAFEE X WK ERT Z #HAT# Bt
BB MAE, RSBk B 2 E R
P 2 P AL, AR R AR B AR AR A
frie.

Bt Sl EARL R F Rk E A XA
ATBERE T HER, &FRLRFARLE 47
SE BRI AR AT AR F DA AR, AR



304 B HEWR Aca Enomolagica Sinica 46 &

T AR TRAERAEA KA EA,
2 £ ¥ @t (References)

Chen 5s Wu J'Y: Zhou B Ls Hang J Qs Zhang R X, 2000. The temporal
and spatial expressions of Bt toxin protein in Bt transgenic cotton. Acta
Gossypii Simica» 12 (4): 189 - 193 [FRi2, R#E, ARR, &
BB, MEEE, 2000, B OB EER p ERERRZBONTEMN.
WRIEFAR, 12 (4): 180 - 193]

Cui J J» Xia JY, 1999, Studies on the resistance dynamic of the Bt trans-
genic cotton on cotton bollwerm.  Acta Gossypii Sinica» 11 (3): 141 -
6. DER®E, ZHIR, 1990, B p BEERITEES R IR X
EENE . MRS, 11 (30 141 - 146]

Fitt G P» Mares C L» Csiro D J L, 1994. Field evaluation and potential eco-
logical impact of transgenic cottons in Australia. Blocontral Science and
Technology, 4: 535 - 548.

Meng F X, Shen J L, Zhou W J; Gao € F» Tang € M, 2000. Swdies on
the bioassay methods for resistance of transgenic Bt cotion to Helicoverpa
armigera ( Hobner ). Joumnal of Nanjing Agricultral Uneersity. 23
(1: 109-113. [(RRE. WER, FEE, &S, AL,
2000. 2 B BEMRI B B EEIE SR WA Rk

REEAR, 23 (1): 109 113]

Perlak F J: Deaton R W, Ammstrong T A» Fuchs R L, Sims S R» Greenplate
J'Ts Fischhoff D A5 1990. Insect resistant cotton plants. Bio/ Technol-
ogy> 8: 030 - 043,

Rui C H: Fan X L» Dong F 5 Guo S D> 2002. Temporal and spatial dy-
namics of the resistance of transgenic cotton cultivars to Helicoverpa ar-
migera (Mibner ). Acta Entomologica Sinicas 45 (3): 567 — 570.
[FE#, M, FHFI, H=H, w0 FRARERAR
AR B3 B FEnE. REFR, 45 (5): 567 -570]

Shu € E: Sun HW, S YW, Bo L X, Huang J €, Li 3, 1998, Toxic re-
sponse of cotton bollwarm to various parts of Bt-transgenic cotton in dif-
ferent growing stages. Acta Gossypii Sinica, 10 (3): 131 -135. [FH&F
g, PhREL, PhEASD, FASELAN. WRAREE, ZFEE, 1003, WEEA
o BIERIE N S B AIRSE BAF. BEAREW. 17
fE24R, 10 (3): 131 - 135]

Tan F J, 1987. Methods for resistance monitoring in agricultural insects.
Journal of Nanjing Agricultral Unversity, 4 (Suppl. ): 107 — 122, [18
w1987, RAFHRMAMEI T E, BRRIERESR, 4
CETD: 107 - 122]



