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Effects of combination of cineole with heptanal on oviposition
choices of the potato tuber moth, Phthorimaea operculella
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Abstract The potato tuber moth (PTM), Phthorimaea operculella is one of the major pests causing severe dam-
age to potatoes. Plant secondary metabolites were used to regulate the oviposition of PTM, in order to understand
the regular pattern of push-pull combinations and their influencing factors. The oviposition choices of PTM on po-
tato tubers treated with different single concentrations and push-pull combinations of cineole with heptanal were meas-
ured under laboratory conditions (274+1C, L/D=14 h//10 h, 50% —70% RH). The results indicated that cineole at-
tracted the oviposition of PTM at low concentrations from 6 mg/L to 12 mg/L, but repelled it at higher concentrations
from 18 mg/L to 30 mg/L. Heptanal had a significant repellent effect on the oviposition at the concentrations from
6 mg/L to 30 mg/L. By combining cineole with better pull effect (3 mg/L, 6 mg/L. 12 mg/L) with heptanal with
better push effect (12 mg/L, 18 mg/L, 24 mg/L) to oviposition of PTM, the combination of heptanal (12 mg/L)
with cineole (3 mg/L) showed the best push-pull effect (36.6%) on the oviposition. The results suggested that the
best push-pull combination to oviposition of PTM was the combination of the lowest pull concentration (3 mg/L
cineole) with the lowest push concentration (12 mg/L heptanal). The oviposition index or push-pull effect had no
relevance to the mating rate as well as the deposited eggs per female, but the mating rate and the eggs laid per fe-
male will change with the changing concentration.
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Table 1 Push-pull combinations of heptanal with cineole

HeE PRI (B /mg « L1 AR (5] 55) /mg « L1
Combination Heptanal (push) Cineole (pull)

HG 24 3
HGC; 24 6
HGC; 24 12
HC, 18 3
HCs 18 6
HCs 18 12
HC; 12 3
HCg 12 6
HCy 12 12

1) HC ~HCy K758 P 5 h% - A R B 2H 4
HC,; —HCyindicate different push-pull combinations of heptanal
with cineole.
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Table 2 Effects of cineole on oviposition choices of Phthorimaea operculella on potato tubers

Xof HE R =5 75 D /s

FRLHE R B /R

WeSE/mg « L1 PRI O /R . SR/ Y R/ % . PO REAE A/ %
N . . Eggs laid on . Deposited eggs R
Concentration Eggs laid on tubers Response rate Mating rate Oviposition index
control tubers per female
6 (451. 5+61. 8)ab (164. 8428. 1)c (67.4+12. 7)ab (65.0£2.9b (105. 3£5. Da (27.7%4. Da
12 (535. 3%£67. 1)ab (239.5428.6)c (75.2£10. 2)ab (75.0=£5.0)ab (94. 1£4. 8)ab (10.3£2.8)b
18 (406. 0490. 8)b (264. 3+64. 7)bc (63.1416. Db (80.0£7. Da (81.1£4.8)b  (—33.5%3.6)d
24 (649. 54+91. 9a (376.3426. 1Dab  (91.4+7.Da (82.5+2.5)a (86.3+5. Db (—16.042.0)c
30 (671.3479. 2)a (410. 8433. 6)a (89. 645.4)a (82.5+2.5)a (90. 1£8.0)ab  (—23.944. ed

D) R BRI ARER (n= 1), [{— 1 P AR ] P REROR AL B35 28 57 (P<0. 05) . T 3R]

The data in the table are mean®=SE (n=4). Different letters in the same column indicates statistically significant differences at P<C0. 05;

the same below.
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Table 3 Effects of heptanal on oviposition choices of Phthorimaea operculella on potato tubers

X BB 2R D/

FRLHEFE B /R

Wi /me s L gm0 e SREK /% s/ R i
Concentration Eggs laid on tubers Response rate Mating rate Oviposition index
control tubers per female
6 (595. 3428. Dab (330.8+15.4)b (70. 545. Dbc (70.0%4. Da (121.1£5. Da (—11.1£1. 2)a
12 (673.3493. a (407.8437. Da (89.847.3)a (75.0%2.9Da (97.4411.9)ab  (—23.5%5. Na
18 (346.8438.4)b (215.3%21. e (63.416.6)c (60. 044. Db (95.1£12. Db (—25.6%8.5)a
24 (365.3423.2)b (226.8412. 3)c (65.0110. 4)c (70.0%0. 0)a (80.843. Db (—24.7%6.2)a
30 (495. 0431. 6)be (293. 3428. 6)bc (82.84=7.5)ab (72.5+2.5)a (82.243. Db (—23.240.8)a
*4 BRESEMHERRE-SIFESTDRERZH~INEEN I
Table 4 Effects of push-pull combinations of heptanal with cineole on oviposition choices of
Phthorimaea operculella on potato tubers
o e On S gy st/ R b g
Concentration Eggs laid on tubers Response rate Mating rate Push-pull effect
push tubers per female
HC, (389. 3440. 3)c (168.5+16.9)b (48.3%8. e (75.0%2.9)a (107.3+1.8)a (15.6+5. Db
HC, (658.3430. Na (269.0+17. 4)a (85.645.5)a (72.5£2.5)ab  (106.5%1.8)a (13.0%5. 3)b
HCs (609. 0£50. 9ab (265.5421.5)a (78.549. 8)a (65.042.9ab  (119.1£6.4a (16.14=7.0)b
HC, (494. 3420. 4)abc  (200. 3£16. 4)ab (74.2411.3)ab  (70.0=£4. Dab (98.4+11.9ab  (18.4£3.9b
HGs (554. 0£67. 3)abc (258.3430. Da (76.8+11. )ab  (75.045.0)a (96.5+6. 9 ab (11. 845. )b
HCs (390.5+32. 4)c (177.5+15.6)b (77.343.6)ab (65.042. 9ab (78.1£6.6)b (7.1£2.2)b
HC, (610. 5+78. 9ab (194. 5428. Dab (84.243.9a (75.0%2.Da (96.1£10.6)ab  (36.6+2.3)a
HCs (495. 0466. 3)abc  (216. 3=£33. 3)ab (63.5+11. Db (72.542.5)ab  (107.8+£10. 1)a (9.7£3. Db
HC, (489. 5438. M bc (216. 5415. 9ab (72.046.8)ab (62.542.5)b (109. 0%3. 6)a (8.5+2.1b
D Ferh AL A LA 1

The combinations in the table have been shown in table 1.
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