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Extended abstract

Introduction

Cowpea (Vigna unguiculata L.) is an important legume ¢rop in tropical and subtropical regions because
of its high nutritional value and good adaptability to environmental conditions. It also plays an
important role in sustainable crop production..However, water scarcity is a major limiting factor
affecting cowpea growth and yield, as it can reduce production by decreasing photosynthesis and
altering physiological and biochemical processes. Appropriate irrigation management and the use of
efficient nutrient sources, particularly biofertilizers, can improve plant growth and enhance drought
tolerance. Therefore, this study investigated the effects of different irrigation intervals and fertilizer
treatments, including biofertilizers and chemical fertilizers, on the physiological and biochemical traits,
grain yield, and yield-related traits of cowpea.

Materials and'methods

A field experiment was conducted to investigate the effects of different irrigation intervals and fertilizer
treatments, including organic and chemical fertilizers, on the physiological, biochemical, and yield-
related traits of cowpea (Vigna unguiculata L.). The experiment was arranged in a split-plot design
within a randomized complete block design, with three replications. The experiment comprised three
irrigation interyals as the main-plot factor (7, 9, and 12 days) and five fertilizer treatments as the subplot
factor (control, Barvar-2 phosphate biofertilizer, Peta Barvar biofertilizer, phosphorus fertilizer, and
potassium fertilizer). Seeds of a local cowpea cultivar were sown on May 12 at a row spacing of 30 cm
and a planting density of 20 plants m™2. Irrigation was initiated at sowing, and the assigned irrigation
intervals were applied from the five-leaf stage onward. After surface sterilization with sodium
hypochlorite, the seeds were pretreated with the respective phosphorus- and potassium-solubilizing
biofertilizers for 4 h, using gum arabic as an adhesive agent, and subsequently air-dried under laboratory
conditions. At the flowering stage, young, fully expanded leaves were sampled from each treatment to
evaluate physiological traits. Physiological and biochemical traits, including chlorophyll a and b
contents, carotenoid content, leaf area, total leaf protein, proline, anthocyanin, and antioxidant enzyme
activity, were measured, along with grain yield. Analysis of variance and statistical calculations were
performed using SAS software, version 9.1, and treatment means were compared using the least
significant difference (LSD) test at the 5% significance level.
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Results and discussion

The results showed that increasing irrigation intervals significantly reduced chlorophyll a and b
contents, leaf area, and total leaf protein content, whereas carotenoid content and antioxidant enzyme
activity exhibited an increasing trend. Among the fertilizer treatments, Barvar-2 phosphate biofertilizer
was associated with higher chlorophyll content and leaf area, whereas Peta Barvar biofertilizer showed
a positive association with total leaf protein content. However, the differences between these treatments
and the other fertilizer treatments were not statistically significant. The interaction between irrigation
interval and fertilizer source significantly affected biochemical stress indicators, including proline and
anthocyanin. The highest proline and anthocyanin contents were observed under the 12-day irrigation
interval combined with potassium fertilizer application, suggesting that these compounds may
contribute to osmotic regulation and enhance plant resistance under water-deficit conditions, whereas
the lowest values were recorded in the unfertilized control treatment. Furthermore, grain yield
decreased as the irrigation interval increased. The highest grain yield (1,434.95 kg.ha™1) was obtained
with the 7-day irrigation interval combined with Barvar-2 phosphate biofertilizer, whereas the lowest
yield (320 kg ha™1) was recorded with the 12-day irrigation interval and no fertilizerapplication. Overall,
the application of Barvar-2 phosphate biofertilizer improved 'some physiological indicators and
alleviated the adverse effects of water deficit, thereby contributing to the maintenance of grain yield
under water-limited conditions.

Conclusion

These findings indicate that integrated water and nutrient management strategies can play an important
role in promoting sustainable agriculture in water-limited regions by improving plant resistance to
drought stress and enhancing crop production efficiency. Therefore, combining appropriate irrigation
management with suitable plant nutrition practices can bean effective approach to mitigating water
resource limitations and improving the sustainability of erop production while enhancing plant growth
and yield.
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Fig. 1. Interaction effect of irrigation interval and fertilizer source on proline content. Means with similar

letters in each column are not significantly different at the 5% level based on the LSD test.
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Table 3. Comparison of mean effects of irrigation intervals on physiological and biochemical traits of cowpea

Gkl H9o adg s b fdg,ls }
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Similar letters indicate nonsignificance based on LSD test at the 5% probability level
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Table 4. Mean comparison of fertilizer source effects on physiological and biochemical traits of cowpea
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Similar letters indicate nonsignificance based on LSD test at the 5% probability level.
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Fig. 2. Interaction effect of irrigation interval and fertilizer source on anthocyanin content. Means with similar letters
in each column are not significantly different at the 5% level based on the LSD test.
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Fig. 3. Interaction effect of irrigation interval and fertilizer source on grain yield. Means with similar letters

in each column are not significantly different at the 5% level based on the LSD test
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