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Effects of water deficit coupled with nitrogen application at different growth stages on

photosynthetic characteristics and quality of peanut
Yuya Liu Wei Yao

Shan County Longwangmiao Town Agricultural Comprehensive Service Center Heze 274300, Shandong Province
Abstract: In 2021 and 2022, experimental plots were designed in the local test site to explore the effects of nitrogen application
and water deficit on peanut quality and photosynthetic characteristics at different growth stages. The study investigated the impact
of deficit irrigation (maintaining the field water content at 55% to 60% of the field capacity during flowering and pod filling
stages) and full irrigation (maintaining the field water content at 70% to 75% of the field capacity) under three nitrogen
application levels: 0 kg/ha (NO), 50 kg/ha (N50), and 100 kg/ha (N100). The study examined the transpiration rate, photosynthetic
rate, and quality of peanuts under these treatments. The results showed that during the flowering stage, deficit irrigation resulted
in lower transpiration and photosynthetic rates compared to full irrigation. However, after rehydration during the pod filling stage,
a compensatory effect was observed, and deficit irrigation resulted in higher transpiration and photosynthetic rates compared to
full irrigation. When peanuts were at the flowering and pod filling stages, deficit irrigation combined with 100 kg/ha nitrogen
application effectively increased the transpiration and photosynthetic rates. Comparing with previous water and nitrogen
treatments, deficit irrigation combined with 100 kg/ha nitrogen application resulted in higher levels of oleic acid, oil content,
linoleic acid, protein content, and oil-to-linoleic acid ratio in peanuts, indicating better storage quality and oil yield under these
conditions. Based on these findings, deficit irrigation with a nitrogen application rate of 100 kg/ha can not only increase water
productivity but also improve peanut quality. Therefore, it is worth promoting in peanut cultivation in arid and semi-arid regions.
Keywords: different growth stages; Water deficit; Nitrogen application rate; Photosynthetic characteristics of peanut; Peanut
quality; influence
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