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ZHANG Tongqiang'?, CHENG Yunxia®*, ZHANG Lei*, LUO Lizhi*, ZHANG Baogin'*, JIANG Xingfu®*

(1. Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China;
2. State Key Laboratory for Biology of Plant Diseases and Insect Pests. Institute of Plant Protection ,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract The population dynamics of Loxostege sticticalis Linnaeus on different host plants was studied by using
age-stage two-sex life table at constant temperature of (2241)C, humidity of 70% +5% and photoperiod of L//
D=16 h//8 h. The results showed that the developmental durations of egg and larva of L. sticticalis fed on pig-
weed were shorter than those of L. sticticalis fed on soybean, sunflower and wheat, respectively. The male and
female pupa weights of L. sticticalis fed on pigweed were significantly heavier than those of L. sticticalis on
wheat, and the longevity of male and female L. sticticalis was longer than that of those on sunflower and wheat,
indicating that the pigweed is the best host plant for L. sticticalis, followed by soybean, sunflower and wheat. L.
sticticalis fed on pigweed had a shorter pre-oviposition duration, a longer period of oviposition, and laid more
eggs than that fed on sunflower and wheat. The pre-oviposition period of females fed on pigweed was significantly
longer than that of females fed on soybean, but there was no significant difference in oviposition period and fe-
cundity. The larval survival rate calculated by using age-stage sex life table was 90% for the group fed on pigweed,
which was significantly higher than other groups. The net reproductive rate, intrinsic rate of increase and finite

rate of increase for the population fed on pigweed was 84.01, 0.111 and 1.117, respectively, which was significantly
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higher than those of the other groups. The mean generation time of the group fed on pigweed was 55.44 d, which

was significantly shorter than that of L. sticticalis fed on other hosts. Based on the life table parameters, the

population dynamics within 90 days was predicted, suggesting that the pigweed was the most beneficial host plant

for L. sticticalis population growth.
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Table 1 Effects of host plants on developmental durations and pupal weight of Loxostege sticticalis

A EHY) Hi#/d Development period i 5 /mg Pupa weight 754w /d Longevity

Host plant bp Egg 41l Larva i Pupa i it Female HfE 1 Male gk Female Ttk Male
#E C. album (3.03740.46)c (13.95+0.82)d (14.88+0.61)c (43.6947.11)a (40.93+4.71)b (19.8944. 44)a (17.95+5.04)b
K& G. max (3.14740.54)c (15.73£0.75)b (15.61£0.49b (39. 7644.92)b (42.58+3.35)b (19.7143.81)a (21.50+4. 49)a

M H¥ H. annuus (3.3520.51)b (14.8720.74)c (12.99£0.92)d (42.61£5.03)a (47.0647.64)a (17.81+3.45)b*(15. 3244. 70)c

INFZE T. aestivum

(3.9140.62)a (23.6240.99)a (18.77%2.29a (22.78=+1.51)c (22.96+2.12)c (12.54%2.40)c (12.44=£3.29)d
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Data are presented as mean®SE, and means in the same column followed by different letters are significantly different (P<Z0. 05). The

same below. In the same treatment group, the difference in pupal weights and the lifespan between the female and male moths were tested

by independent ¢ test. The symbol
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* indicates significant difference between male and female.
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Fig. 1 Age-stage specific survival rate of Loxostege sticticalis on different host plants
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Table 2 Effects of host plants on the fecundity of Loxostege sticticalis

2 FAEY) HEPE L 7T /d 7RI/ d PRI SR o M
Host plant Female ratio Pre-oviposition Oviposition period Fecundity
#i Chenopodium album 0. 493 (5.38+1.19b (10. 3243. 45)a (226.03£63.08)a
K& Glycine max 0. 437 (6.58=+1.45)a (9.06£2.45)a (199. 58+48. 71a
] H %% Helianthus annuus 0. 464 (5. 8842.56)b (7.09£2.83)b (167.06+72.38)b
INE Triticum aestivum 0. 419 (5.697£2.21)b (4. 622£0.56)c (69. 62421. 26)c
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Table 3 Population parameters of Loxostege sticticalis on different host plants, calculated by using the
two-sex life table and the female life table
A EAY) B Ry PEHI S 7, AR R T/d JEI R A
Host plant Net reproductive rate Intrinsic rate of increase Mean generation time Finite rate of increase
#i (84.01£11.08)a* (0. 1114=0. 003)a (39.96+1.16)c” (1. 11740. 004)a
Chenopodium album (75.27£12.51) (0. 11940. 002) * (37.7841. 35) (1. 25140. 003) *
Ke (61.9449.41)b (0. 09240. 003)b* (44.8742.15)b (1. 096=+0. 004)b*
Glycine max (70.97+10. 26) * (0. 087=40. 003) (46.13+1.62) " (1. 0474-0. 002)
[a] H %% (41.55+6.1Db* (0. 096==0. 004)b (39.65+2.13)c* (1.1014=0. 004) b
Helianthus annuus (36.9045. 71) (0. 10240. 002) * (37.32+1. 85) (1. 22640. 005) *
INFE (9. 0542, 41)c* (0. 039740. 005) ¢ (53.4446.58)a (1. 04140. 005) ¢
Triticum aestivum (8.17+3.19) (0. 043=£0. 003) * (52.9145.12) (1. 0472=0. 004)
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Data are presented as mean &= SE. Data in the first row are related to the age-stage two-sex life table, and in the second row related to the

age-stage female life table for each cultivar. Means in same column followed by the different letters are significantly different (P<C0. 05).

The population parameters of the two life tables of Loxostege sticticalis on the same host plants are compared by independent # test, and

the star indicates the significant difference at 0. 05 level.
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Fig.3 Prediction of the population dynamics of Loxostege sticticalis on different host plants over 90 days
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