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Introduction: Nutritional compensation is an efficient feeding strategy that improves feed utilization and holds potential for Gangba sheep in forage-limited areas of the Qinghai-Tibet Plateau. However, its effects on this indigenous breed remain poorly studied.
Objectives: This study evaluated the effects of feed intake–regulated nutritional compensation affects Gangba sheep’s growth, serum parameters, nutrient digestibility, gastrointestinal morphology, and rumen microbial communities.
Methods: Ninety-six male lambs were randomly assigned to four feeding groups: ad libitum (ALF), low restriction (LRF, 85% of ALF), medium restriction (MRF, 70% of ALF), and high restriction (HRF, 55% of ALF). The trial included a 30-day restriction, and 60-day compensatory feeding. Feces were collected during the final week of each phase. At the end of each phase, six lambs per group were fasted for 24 hours before blood collection and slaughter, after which rumen fluid, rumen epithelium, and jejunal tissue were sampled for analysis.
Results: During restriction, increasing feed limitation linearly reduced body weight, average daily feed intake, and average daily gain (P < 0.05), with HRF showing the highest feed-to-gain ratio (P < 0.05). During compensatory phase, LRF exhibited a lower feed-to-gain ratio (P < 0.05). Restricted feeding decreased serum total antioxidant capacity and immunoglobulins A and M, but increased malondialdehyde and growth hormone-releasing hormone (P < 0.05). Apparent digestibility of crude protein and ether extract declined under restriction, whereas crude protein digestibility improved in LRF and fiber digestibility increased in MRF and HRF during compensation (P < 0.05). Restricted feeding also reduced rumen papillae and jejunal villus height, volatile fatty acids, and enzyme activities, accompanied by decreased microbial diversity; compensatory feeding partially restored fermentation and structural functions.
Conclusion: Moderate restriction at 85% of ad libitum intake enhances feed efficiency, maintains physiological balance, and supports sustainable production of Gangba sheep in high-altitude regions.
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