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Effects of continuous UV-B stress on biological characteristics of green pea aphid

YUAN Weining, LYU Ning, SUN Xiaoling, LIU Changzhong

(Pratacultural College of Gansu Agricultural University / Key Laboratory of Grassland Ecosystem of Ministry of Education /
Grassland Engineering Laboratory of Gansu Province, Lanzhou 730070, China)

Abstract Ozone depletion resulted in enhanced UV-B stress in middle and high latitude regions in the northern and southern
hemispheres. This situation had generally been a key factor of pea aphid’s genetic divergence. Pea aphid (Acyrthosiphum pisim)
which transmiting many different plant viruses is a main species of harmful pests. It can cause significant loss to agriculture,
particularly the production of alfalfa (Medicago spp.), pea (Pisum sativum), vicia faba (Vicia faba) and other crops. To determine the
effect continuous UV-B stress on the development and population parameters of pea aphid and to provide theoretical basis for
ecological heredity and population succession and integrated pest management, 8 generations of green pea aphid nymph born for 12 h
were treated by UV-B 40 W. The treatment included 6 times per generation, once per day, 6 days per generation, and respectively 20
min, 30 min, 40 min, 50 min and 60 min per treat. The life parameters of the intrinsic rate (,,), net reproductive rate (R,), mean
generation time (7) and finite rate of increase (1) were determined for reared singles. The results showed that nymph development
duration increased with added radiation time or generation, with the longest duration of 8.11 d. The lifetime of adult aphid extended
initially and then shortened. Compared with the control, the lifetime of the eight generation (Fg) was only 6.71%—-21.27% of the
control. Net reproductive rate increased and then decreased, with Fg of 0.20%—-22.32% of the control. The intrinsic rate of Fgdeclined
obviously, with the high of 11.05% of the control. The finite rate increased and then shortened, with Fg of 0.90%-22.14% of the
control. Mean generation time of Fg shortened by 8.54%-21.11%, compared with that of the control. Based on development and
population parameters of the tested green pea aphid under continuous UV-B stress, green pea aphid grew well at its 4™ generation
irrespective of the period of time of UV-B stress treatment. However, the more was the generation added, the more was the increase
in the process time of the same generation and the more was the inhibiting effect on the development and reproduction of green pea
aphids, eventually slowing the increase in population growth.
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Table 1  Effects of different time periods UV-B stress on development duration of green pea aphid nymph and lifetime of adult d
Treatment time (min)
Ttem Generation 0 (CK) 20 30 40 50 60
F, 6.84£0.51aAB  7.66:0.16aA 7.30£0.57aAB  6.55+0.09bB 6.61£0.20cB  6.92:0.08bAB
dur];?zzlggrfyegphs F, 7.04£0.17aAB  6.01+0.04cC 6.57+0.07bB 6.62+0.26bB 6.7740.12cAB  7.24x0.11bA
Fe 7.28£0.26aAB  7.06:0.09bB 7.3240.26aAB  7.73x0.23aA 7.29+0.04bAB  7.00+0.03bB
Fy 6.79+0.24aA 7.2840.11bAB  7.28+0.15aAB  7.65+0.08aBC  7.78+0.20aBC  8.11%0.15aC
F, 13.2120.39aA  11.3520.64aA 9.10+0.18aB 8.51x0.75aB 9.20£0.25aB  8.96x1.03aB
Lifetiz;eh‘i’;ad”“ F, 12.22+0.39abA  11.55£0.72aAB  10.97+1.13aAB  10.0120.15aAB  11.28+0.59aAB  9.94+0.54aB
Fo 11.65+0.19bA 9.3740.73aAB  10.67£0.44aAB  8.95+0.50aB 11.25+1.30aAB  3.96£0.57bC
Fy 11.3320.71bA 2.41+0.75bB 2.61+0.45bB 2.88+0.63bB 1.06£0.17bC  0.76+0.24cC
CK: , ; (P<0.05), (P<0.05),F2 F4 F6 F8

s CK is the control of incandescent light. Different lowercase letters mean significant difference at 5% level among

different generations. Different capital letters mean significant difference at 5% level among different treatment times. F2, F4, F6 and F8 mean the
second, fourth, sixth, and eighth breeding generations of aphid. The same below.
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Table 2  Effects of UV-B stress on net reproductive rate, mean generation time, intrinsic rate and finite rate of increase of green pea aphid

Item

Generation

Treatment time (min)

cK 20 30 40 50 60
F 70.5743.73aA  62.94:1.35abB  61.29+42.14aBC  55.07£0.99abCD  51.05:2.85bDE  47.15%1.29bF
Netreproductiverate 79.0143.17aA  77.27+5.41aA  64.23£2.70aB  63.08£6.10aB  62.69+2.83aB 58.8+1.84aB
Fs 79.3842.10aA  59.524831bB  53.56+1.67aB  48.60+3.58bB  47.86+0.48bB 19.52:64.48¢C
Fy 72.0042.41aA  16.07+2.41cB 11.774131bB  5.22+1.83¢C 0.5320.28¢D 0.19+0.19dD
F 13.18£0.18aA  13.6240.38aA  13.56+1.39aA  12.20:0.27bA  11.74+0.32bcA  14.80+1.88aA

Mean generation time

i F, 13.83£0.41aA  12.094031aB  12.14+0.16aB  12.32+0.16bB  13.4140.51aAB  12.11+0.53abB
Fq 13.96+0.13aAB  12.26£0.17aAB  13.05+1.50aAB  14.55£0.23aA  12.48+0.45abAB  10.70+0.10bC
Fs 12.9840.75aA  12.98+0.72aA  10.24+2.01bA  11.88+0.48bA  10.50+0.36cA -
F, 1.6740.04aA  1.53+0.01aA 1.68+0.10aA  1.51+0.04aA 1.47+0.08aA 1.17+0.11aB
Intrinsic rate F. 1.74£0.07aAB  1.85+0.07aA 1.6640.04aAB  1.6240.09aAB  1.54+0.08aB 1.58+0.07aB
Fs 1.7440.03aA  1.56£0.14aAB  1.4240.09aAB  1.20+0.07aAB  1.35+0.04aB 0.60+0.26bC
Fs 1.7240.092A  0.1940.14bB  0.14+0.23bB — — —
F 535£023aA  4.62+0.04bA  5.43£0.54aA  4.52+0.17aA 4.37+0.36aA 3.27+0.35bB
Finite rate of increase 5.7340.38aAB  6.40+0.48aA  5.29+0.19aAB  5.11+0.44aB 4.70+0.38aB 4.89+0.37aB
Fq 5.6940.17aA  4.84+0.62bAB  4.19+0.38aBC  3.34£0.23bBC  3.84+0.15aC 1.93+0.43cD
Fq 5.6040.52aA  1.24+0.18cB 1.45£0.40bB  0.45+0.17cC 0.05+0.03bD -
“— “—" means without this value.
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