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Abstract

Cowpea and yard long bean are local legumes that are consume widely in Thailand. Most
of the cultivated areas are in Northern and Northeastern of Thailand, where low boron (B) soils
are common. Boron deficiency is commonly found in crop plants, such as black gram, green
gram, soybean, peanut, wheat and barley. Boron deficiency symptoms and severity differ among
species and varieties, and may be differently expressed in vegetative and reproductive stages,
including seed quality. However, there is as yet no report of B deficiency in cowpea and yard
long bean. This study was conducted to evaluate the response to B during different growth
periods and seed quality of cowpea and yard long bean. The study was conducted at Multiple
Cropping Center and Agronomy Department, Faculty of Agriculture, Chiang Mai University
during October 2001 to June 2004. Four sand culture experiments were carried out usiné two
varieties of cowpea and two of yard long bean.

The first experiment was conducted to evaluate the effect of B on seed yield and seed B
concentration. Two varieties each of cowpea and yard long bean were grown in three {evels of
added B (0, 1, 10 LM B) to nutrient solution. Wilted flowers and failure of pod set of all varieties
were found in severe B deficiency when no B was added to the nutrient solution. At 1| UM B,
cowpea and yard long bean could produce yield but number of pods and seed, seed yield of two

yard long bean varieties were lower than cowpea. Moreover, when the B level was increased to



10 UM B, yield of yard long bean 1 increased 42% whereas yard long bean 2 increased only 22%.
Boron application at 1 UM B was sufficient for yield production of two cowpea varieties because
added B higher than 1 to 10 UM B did not increase yield.

In experiment 2, seeds from the first experiment were evaluated for germination test and
seedling growth in sand culture with 0 and 10 WM B added to the nutrient solution. When the
seed produced in 1 and 10 UM B from the first experiment (designated SB1 and SB10) were
germinated in sand, percentage of germination and growth of seedling was related with B
concentration in the seeds. The SB1 seed had lower percentage of germination and normal
seedling (complete unifoliate leaf) than the SB10 seed when germinated in low B sand. However,
increasing the external B application could increase the percentage of normal seedlings from SB
1 seed, though not to the same extent as SB10 seed with higher B concentration combined with
external B application of 10 UM B.

In experiment 3, the effect of B on yield production of cowpea was studied with the two
cowpea varieties that were grown in sand culture with 1 UM B added to the nutrient solution until
first flowering (R, stage), and then supplied with 0, 0.05, 0.1, 0.5 and 1 UM B in the nutrient
solution.

The two cowpea varieties showed different responses to varying level of B after the
onset of the reproductive stage. With 1 UM B throughout the experiment, non significant
different on seed yield between two cowpea varieties occurred. Both cowpea varieties could
produce equal yield when B added to nutrient solution was reduced after beginning of
reproductive stage. The level at which B became deficient was, however, different between the
two cowpea varieties. At lower B concentration (0-0.5 UM B), after R, stage, seed yield of
cowpea 1 decreased 25-39% whereas yield of cowpea 2 did not decrease at 0.05-0.5 ]J.M but
decreased by 50% at 0 UM B. In addition to flower and pod production, boron also affected
differently on seed set of each varieties.

In experiment 4, the two varieties of cowpea were evaluated in sand culture with
different levels of B added to nutrient solution applied from V4 to V8 stage to study B uptake
efficiency. There were 3 treatments: plants receiving no added B (B0-0) and 1 (B1-1) UM B in
the nutrient solution throughout the experiment; and plants receiving 1 UM B in the nutrient

solution until V4 and no added B from V4 to V8 (B1-0). Total dry weight at V8 stage of cowpea



1 in the treatment B1-0 and B1-1 increased 40 and 30% respectively from B0-0, For cowpea 2, no
response to B level found in dry weight. Boron application at the beginning of seed germination
to V, stage was sufficient to increase B content in both cowpea varieties. As mentioned, the
remaining of B application after V, stage did not increase B content in cowpea.

From this study, genotypic variation in responses to B was found in cowpea and yard
long bean. In term of seed yield production, yard long bean required more B than cowpea. Within
species, if B was applied equally, seed yield of yard long bean 1 was higher than yard long bean 2
and cowpea responded to B deficiency vegetative stage differently between genotypes. In
addition different response to low B was found between the cowpea varieties when deficiency
occurred during both vegetative and reproductive stages. For seed germination, low B sand,
cowpea 1 and yard long bean 2 were sensitive to B deficiency more than cowpea 2 and yard long

bean 1.



