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Effect of oleanolic acid on the growth and reproduction of the pea aphid

TANG Shijuan, MIAO Jinbei, CHEN Yanlin, SHAO Ya, LU Kang, WANG Senshan
(College of Plant Protection, Gansu Agricultural University / Biocontrol Engineering Laboratory of
Crop Diseases and Pests of Gansu Province, Lanzhou 730070, Gansu, China)
Abstract: Oleanolic acid, a triterpenoid, has antifeedant, lethal, and avoidance effects on herbivorous insects. This study
aimed to clarify the effects of oleanolic acid on the physiology of two color morphs of pea aphid (Acyrthosiphon pisum). For
this, the pure artificial diet film feeding technology was applied and 5 groups of artificial diet, with different concentrations
of oleanolic acid, were prepared to rear the green and red morph pea aphids in incubators. The following parameters were
measured: survival rate, growth rate of relative daily average weight, ratio of winged phenotype, and percentage of
reproducing individuals. The results showed that oleanolic acid had inhibitory effects on the growth and reproduction of the
green morph, but did not affect the red morph. In the range of 0.1~2.0 mg~mL71, all the measured parameters (except the
ratio of winged phenotype) of the green morph decreased with the increase of the oleanolic acid concentration, and the lowest
data was obtained at 2.0 mg~mL71. The ratio of winged phenotype gradually increased with the increase of the oleanolic acid
concentration and reached a maximum at the concentration of 1.0 mg-mLﬁl, but then gradually decreased. These results will
lay a technological and theoretical foundation for further studies on the physiological and behavioral mechanisms of how

oleanolic acid affects the development and reproduction of the pea aphid.
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Table 1 Effect of the different concentrations oleanolic acid on the growth and development of green pea aphid

FIBR BRI 1735 % Survival rate/% HIe ¥ 26 e o 5 e 2
Oleanolic concentration EAPN HBI2KR 20K Growth rate of relative Rate of aphid
treatmenU(mgmL']) The 6th day The 12h day The 20th day daily average weight/% with wings/%
0 (CK) 96.7+3.3a 60.0 +5.8a 33.3+33a 0.29+0.01a 3.3+33¢
0.1(Cy) 96.7+3.3a 66.6 +3.3a 26.7 + 6.6a 0.26 £ 0.01abc 26.7+3.3b
0.5(Cy 96.7+3.3a 66.6 +3.3a 20.0 = 10.0a 0.27£0.01ab 40.0 £ 5.7ab
1.0 (Cy) 96.7 + 3.3a 533+3.3a 20.0 £ 5.8a 0.23 +0.01cd 56.7 + 6.6ab
1.5(Cy) 93.3+6.6a 56.7 + 8.8a 0.0 £ 0.0b 0.24 £0.01bc 50.0+5.7a
2.0 (Cs) 93.3+3.3a 50.0+5.7a 0.0=0.0b 0.21 =0.00d 50.0+11.5a

AN PRI E — SR AR AN R IR R 22 573 B3 (P <0.05). FAE.

Different lowercase letters indicate significant difference between different concentrations of the same index at the 0.05 level; similarly for the following

tables and figures.

®2 FARREREFERBEMICREBITHE KL THZIT

Table 2 Effect of different concentrations oleanolic acid on the growth and development of red pea aphid

AR R BRI L A# i % Survival rate/% GERSNSBOLLN: R NS EEpliES
Oleanolic concentration EIPN F12K 20K Growth rate of relative Rate of aphid
treatment/(mg-mL ") The 6th day ~ The 12th day  The 20th day dailyaverage weight/% with wings/%
0 (CK) 833+6.6a 53.3+33a 10.0£0.0a 0.21£0.00a 10.0 £ 0.0c
0.1(Cy) 833+33a 46.7+33a 6.7+3.3a 0.23+£0.01a 20.0 £ 0.0bc
0.5(Cy) 80.0+0.0a  40.0+10.0a 3.3+0.0a 0.22+0.01a 20.0 £+ 5.7bc
1.0 (Cy) 80.0+5.7a 433+ 14.5a 33+33a 0.22 +£0.00a 33.3+8.8a
1.5(Cy 80.0+5.7a 433+ 14.5a 47+33a 0.22+0.01a 10.0£5.7¢
2.0(Cs) 73.3+6.6a  40.0+0.0a 3.6 +0.0a 0.21£0.00a 13.3 +8.8bc
e e BRI 2 2 = = y
Iiliaximun icundity Average ffcundity 2.4 % i?ﬂ % E§ S(TJ- g\I @ gﬁ BTS2 Qﬂ: Fz ﬂﬂ: = E"] ?5 urﬁ.l
20
L B RGP RFR AL BB G0, TR SRR R R
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= L b - . 2
L R (P>005), #AFTEE %R . LB
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S R ) K T AL,

Different concentrations of oleanolic acid

E1 ARIREFHREBNFEEGE I =TSN

Figure 1 Effect of different concentrations oleanolic acid
on green pea aphid fecundity

CK, no oleanolic; C;, 0.1 mg-mL 1; C,, 0.5 mg-mL 1; C;, 1.0 mg'mL 1;

Cy4, 1.5 mg'mL ' Cs, 2.0 mg'mL ' similarly for the following figures.
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Figure 2 Effect of different concentrations oleanolic
acid on red pea aphid fecundity
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Figure 3 Effect of different concentrations Oleanolic acid on
fecundity rate of green pea aphid
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Figure 4 Effect of different concentrations oleanolic acid
on the fecundity rate of red pea aphid
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