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Abstract

The aims of this study were to evaluate responses to boron (B} in mungbeans, green gram
(Vigna radiata (L.) Wilczek) and black gram (Vigna mungo (L.) Hepper), and determine the
range of B efficiency in the two species. The study was carried out at Muttiple Cropping Center
and Agronomy Department, Faculty of Agriculture, Chiang Mai University during June 2000 —
August 2002,

Three experiments were conducted. In the first experiment, 16 genotypes of black gram
and 70 genotypes of green gram were screened for B efficiency in sand culture without added B.
Responses to B in the genotypes were determined by score of seedling at 3 weeks after
germination compared to two standard genotypes, a B inefficient black gram cv. ‘Regur’ and a
moderately B efficient green gram cv. Kamphaengsaen 1 (KPS1). Genotypes were classified into
four categories of B efficiency, namely, inefficient, moderately inefficient, moderately efficient
and efficient. In black gram, 81% of the genotypes were rated as inefficient, 12.5% as moderately
inefficient and only one genotype as efficient. In the green gram, 23% of genotypes were rated as

inefficient, 53% as moderately inefficient and 24% as moderately efficient.. Three black gram



genotypes; M1 (efficient), Regur (inefficient), CPI179563 (inefficient) and three green gram
genotypes; KPS1 (moderately efficient), VC2755 (moderately efﬁcient),' VC1163 (moderately
inefficient) were chosen for further tests in experiment 2 and 3.

In experiment 2, six mung bean genotypes (selected from experiment 1) were evaluated
in the field at 4 levels of B, The B levels were arranged by applying lime at 320 kg lime/rai (BL),
nil (B0), applying B by 0.16 kg borax/rai and 1.6 kg borax/rai. Yield and yield components of all
genotypes did not respond to B levels in the field. However, B concentration in the seed of all
genotypes was increased by increasing B levels. Seeds of each genotype collected from each B
level were sown in sand culture with 2 levels of applied B (0, 10 LIM) to the nutrient solution.
Seedlings were largely normal in B10. Without added B to the nutrient solution, seeds coliected
from the lowest B treatment in the field (BL) produced more abnormal seedlings than seeds
collected from higher B levels. In without added B condition, the highest number of abnormal
seedlings was recorded in Regur, followed by those from CPI79563, and the lowest number was
found in KPS1. The percentage of abnormal seedlings produced by M1 seeds, VC2755 seeds and
V1163 seeds were between those produced by CPI79563 seeds and KPS1 seeds. -

In experiment 3, the response to B of the standard genotype (Regur) was tested in sand
culture with 8 levels of applied B (0, 0.1, 0.5, I, 1.5, 2, 10 and 20 UM B). The results suggested
that 1.5 LLM B applied to the nutrient solution was enough for growth and yield production of
Regur. Therefore, six genotypes (from experiment 1) were evaluated in sand culture with 4
levels of applied B (0, 0.5, 3 and S [LM). Seed yield and number of pod/plant of Regur, CP179563
and VC1163 genotypes were limited by B deficiency when they were grown in without added B. |
Shoot dry matter, seed yield and number of pod/plant of M1, KPS1 and VC2755 genotypes were
not limited by B deficiency but number of pod/plant and sced yield of M1, KPSland VC2755
genotypes were limited when grown in high levels of B (=3 LM B for M1 genotypes: 5 UM B
for KPS1 and VC2755 genotypes}. Boron deficiency also depressed number of seed/pod of all the
genotypes. Boron concentration in Youngest Fully Expended Leaf (YFEL) and seed were
increased by increasing B levels. In B0, B concentration in YFEL of M1 genotype was the
highest. Seeds of each genotype collected from each B level were sown in sand culture with 2
levels of applied B (0, 10 [AM B). Critical concentration of seed B for growth of seedling was 10

mg B/kg. It was shown that abnormal seedlings more than 50% were found from samples



containing seed B concentration less than 10 mg B/kg.. Number of abnormal seedlings of M1,
Regur, KPS1 and VC1163 genotypes could be eliminated by applying 10 LLM B to nutrient
solution, Applying 10 LAM B could not eliminate abnormal seedlings emerged from CP179563
and VC2755 seeds with low concentrations of B, (4.71 and 6.25 mg B/kg, respectively).

Frorn these experiments, geneﬁc variation of B efficiency was found in black gram and
green gram genotypes. Seed yield of Regur, CP179563 and VC1163 genotypes was depressed by
B deficiency in without added B. Therefore, they were ranged as inefficient genotypes. In M1,
KPS1 and VC2755 genotype, seed yield was not depressed by B deficiency even they grown in
without added B. Therefore they were ranged as efficient genotypes but seed yield of efficient
genotypes was depressed in high B condition. It was shown that these genotypes might be
sensitive to B toxicity. The positive relationship between B efficiency of six mungbean genotypes
and seedling score from experiment 1 was found. Seed yield of inefficient and moderately
inefficient genotypes from experiment 1 (Regur, CP179563 and VC1163) was depressed by B
deficiency in without added B in experiment 3. Seed yield of efficient and moderately efficient
genotypes from experiment 1 (M1, KPS1 and VC2755) was not depressed by B deficiency in

experiment 3. Seedling score in low B condition might be used as a preliminary screening for B

efficiency.



