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Effects of coccidian parasites ( Apicomplexa: Eimeriiade) on reproduc—
tion in plateau pika

YANG Yanbin' > DU Yin'? CAO Yifan' DU Shouyang '> BIAN Jianghui'"

(1 Northwest Institute of Plateau Biology Key Laboratory of Adaptation and Evolution of Plateau Biota Chinese Academy of Sciences

Xining 810001 China)
(2 University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: The effects that parasitism on host reproduction depends on a trade-off between the host’ s current reproductive
success and its residual reproductive success. Coccidian parasites are microparasites and the effect of microparasites on
current reproductive success is greater than that on residual reproductive success. We tested the hypothesis that coccidian
parasites ( Apicomplexa: Eimeriiade) would impact on current reproduction of plateau pikas. In field observations 170
plateau pikas were trapped in early— middle— and late-breeding seasons. For infection rate there were significant differ—
ences in breeding seasons. In the mid—period of breeding non-infective females had a higher pregnant rate than infective fe—
males and non—pregnant females had a higher infection intensity than did pregnant females. However no effects were found
in the other two breeding periods. No significant relationships between infection intensity or infection rate and testis and epi—
didymis index were found in males in any breeding period. There also were no significant differences in testis or epididymis
indices between infective and non-infective males. In addition the field observation experiment results show that the infec—
tion with coccidia significantly decreased embryo weights. It was consistent with the results in the field infection experiment
in this study. Our results demonstrated parasite infection influence on embryo development. Our results suggest that the sex—
biased effects on plateau pika reproduction may be related to hosts modifying their reproductive strategy to optimize fitness
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Table 1 Infection intensities and infection prevalence of females and males during different breeding periods in plateau pikas

Infection prevalence Infection intensity

Male Female Male Female
EBP 25. 00* 25.92¢ 0.47 £0.17° 0.49 £0. 14*
MBP 42. 86" 46. 87" 0.98 +0. 28" 1.22 +0. 19"
LBP 90. 00° 95.00° 1.46 +0.33" 1.59 +0.23"
1g10( x +1) + ( Bonferroni ); EBP.
MBP  LBP .. 3 ) : EBP 40 ( 54 ( ); MBP 14 ( ) 32 ( ); LBP 10 ( )
20 ( )

Infection intensities in the table are transformed data by using 1gl0( x + 1) and they are expressed as mean + SE. Data sharing the same letters are statisti—

cally equivalent. EBP MBP and LBP indicate early middle and late breeding periods. Sample size: EBP 40 males and 54 females; MBP 14 males

and 32 females; LBP 10 males and 20 females
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Fig. 1  Pregnancy rates of infected and uninfected females in differ—
ent breeding periods for plateau pikas. Numbers above the bars show
the number of samples; EBP  MBP and LBP indicate early middle

and late breeding periods. * P < 0.05; ns means not significant at

the level 0. 05
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Fig. 2 Infection intensities of pregnant and non-pregnant females in

different breeding periods for plateau pikas. Numbers above the bars
show the number of samples; EBP  MBP and LBP indicate early
middle and late breeding periods. * P < 0.05; ns means not sig—

nificant at the level 0. 05
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Fig.3 Testis (a) and epididymis ( b) indices of infected and uninfected males in different breeding periods for plateau pikas. Numbers a—
bove the bars show the number of samples. EBP MBP and LBP indicate early middle and late breeding periods. ns means not significant at

the level 0. 05
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Fig. 4 Effects of coccidian parasites on embryo weight( a) and litter size ( b) in EBP and MBP as well as on embryo weight distribution in
EBP( ¢) and MBP( d) . Numbers above the bars show the number of samples; EBP and MBP indicate early and middle breeding periods. NFT

and FT indicate non-infected and infected. * P < 0. 05; ns means not significant at the level 0. 05
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Fig. 5 Litter size (a) embryo weight (a) and embryo weight distributions ( b) for unmarked female pikas in treatment and control groups

in a field infection experiment. Numbers above the bars show the number of samples. ns means not significant at the level 0. 05 for litter sizes
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Fig. 6 Litter size (a) embryo weight (a) and embryo weight distribution ( b) for marked female plateau pikas in treatment and control
groups in a field infection experiment. Numbers above the bars show the number of samples. * P <0.05; ns means not significant at the level

0. 05 for litter sizes
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2
Table 2 Infection intensity of marked and non-marked plateau pikas in a field infection experiment
Marked Non-marked
Males Females Males Females
Treatment 1.66 £0.28 (13) 1.830.22 (22) 0.46 0. 18 (27) 0.47 £0. 15 (35)
Control 0.93 +£0.28 (13) 0.65 +0.24 ( 18) 0.49 £0.25 ( 13) 0.41£0.23 ( 16)

IglO( x +1) +

Data in the table are transformed infection intensity by using Igl0( x + 1) and they are expressed as mean * SE. The value in Parentheses indicat e sample

sizes. Marked individuals’ infection intensity in treatment group is significantly higher than it in control group
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