Detection of estrus in endangered species of Lion-Tailed Macaque: Behavioural, faecal hormones and urinary volatiles evaluation
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Abstract
Lion-Tailed Macaque (LTM) (Macaca silenus) is one of the most endangered species of primates and endemic to the Western Ghats, Southern parts of India. Over the last two decades surveys have documented that LTM population was declined in their own habitat. Therefore, it is very urgent to need for conservation on their habitats. The determination of the reproductive status is one of the most important factors for effective wild/captive animal’s conservation and management, and effective use of assisted reproductive techniques. In this context, the present study was undertaken to assess the reproductive behaviours and urinary volatiles during estrus and non-estrus periods of LTM in the conservation and breeding center of Arignar Anna Zoological Park, Vandalur, Chennai. When the female reached the heat, shining vaginal swellings has been recorded as a signal for sexual receptivity and ovulation of the female. During the receptive period, the male macaque inhaled the volatile substances from the urine and vaginal region by sniffing and licking and exhibited mounting behavior and subsequently started to show courtship behaviour. A total of 20 different reproductive behaviour patterns were observed during the estrus and non-estrus periods. The one-way ANOVA with post hoc comparison (Duncan’s Multiple Range Test) test showed that the average reproductive behaviours were signiﬁcantly (p < .05) higher during estrus period than non-estrus period. Male showed a more extensive behavioural repertoire (11 patterns) than females (5 patterns). The female macaques exhibited bared-teeth display more frequently during the non-estrus period towards male macaques. Non-breeding males exhibited signiﬁcantly higher frequencies of total masturbation behaviours (i.e., masturbation, masburbation with ejaculation followed by sniffing and licking the semen and squeeze penis followed by grasp with hand) during estrus period. In addition, the average faecal oestrogen concentration was significantly higher (p < 0.05) during the estrus period than the non-estrus periods. Thirty one volatiles were identified in both estrus and non-estrus urine samples of female LTM. Among these, E-3,7-dimethyl-2,6-octadien-1-ol, 1-chloro-3-phenylacetone and Hexadecadien-1-ol were specific to estrus urine.  It is remarkable to note that the compounds 4- propyl-benzaldehyde and 2-methyl-dodecane were present both estrus and non-estrus urine sample and that compounds have decreased abruptly during the period of non-estrus (peak area & height). It concludes that the female monkey in estrus phase released specific volatiles compounds in the urine, which is instrumental in provoking the manifestations of premating behaviours in male monkey. The present study suggest that the reproductive behaviours, faecal steroids and estrus-specific urinary volatiles could serve as good indicators for detection of estrus in Lion-Tailed Macaque. 
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