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Abstract:

Pollen fertility is a critical factor for the success of seed production, particularly in maize inbred lines,
which often exhibit inbreeding depression and environmental sensitivity. This research aimed to evaluate the
efficacy of foliar boron application on enhancing pollen viability and to study its effects on physiological traits and
plant growth. The experiment was laid out in a Factorial Randomized Complete Block Design (RCBD) with 3
replications, consisting of two factors: 1) foliar boron application (treated and untreated) and 2) four maize inbred
lines (Neid92024, Nei512008, Keil618, and Kill). The results revealed that foliar boron application significantly
increased the percentage of pollen viability (P<0.05), with an average of 72.44%, which was higher than the
untreated control (59.69%), representing an increase of 12.75%. Analysis showed no significant interaction effect
between genotype and boron application (P>0.05), indicating a stable response to boron across all inbred lines.
Regarding phenotypic variation, Nei512008 and Neid92024 exhibited the highest viability (73.17% and 72.90%,
respectively), whereas Kill recorded the lowest value (54.58%) but showed the highest tendency to respond to
boron treatment. Physiologically, a key observation was that boron application highly significantly reduced leaf
greenness (P<0.001); untreated plants averaged 46.70 SPAD units, whereas treated plants averaged 34.89 SPAD
units, indicating phytotoxicity that caused chlorosis and marginal leaf burn. The severity of these symptoms varied
among the inbred lines, suggesting different levels of sensitivity to boron toxicity across genotypes. However, these
symptoms did not affect vegetative growth. Results showed no statistical difference (P>0.05) in plant height at the
tasseling stage (VT) between treated and untreated plants (198.17 cm and 203.08 cm, respectively). Therefore, this
study concludes that although foliar boron application induces foliar stress, it remains an effective method for
enhancing pollen quality in maize inbred lines, directly benefiting seed yield improvement.
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