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ABSTRACT

Grain set failure of wheat (Triticum aestivum L..) caused by
boron (B} deficiency is.a widespread problem in south and southeast

Asia.

An informal survey was undertaken during March - April of
1993 in Chitwan, Sunsari and Morang districts of Nepal aiming at
assessing the severity and possible causes of the grain set failure
in farmers' field and research stations. The grain set index (GS8I)
in UP-262, Seto and NL-251 were low indicating severe grain set
failure whereas, RR-21 and NL-297 showed high GSI wvalues (normal
grain set}. Farmers indicated that, severity of the problem also.
varied with weather conditions. For example, c¢ool foggy winter
weather with high humidity during anthesis for early and water
stress for late planted rainfed crop were noted as possible stress

conditions.
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A field experiment was conducted in order to examine effect
qf water stress on the B r98ponse'of wheat genotypes in the low B
soils (0.087 ppm HWSB} of Chiang Mai, Thailand (180 45'N, 99l E)
during Novembef, 1993 to March, 1994. The eXxperiment consisted
three factors arranged in split - split plot design with two levels
of irrigation: water stressed (I ) and irrigated (I in main plots,
two levels of B: 0 kg (8" and 1 kg (Bh) ral as Borax in sub plots
and four wheat genotypes (SW-41, BL-1022, UP-262 and Sonora-64) in
sub - sub plots. Water stress was applied by discontinuing

irrigation in I treatments after double ridge stage.

In all genotypes, above ground biomass was decreased by
water stress, but not by B deficiencies. Effects of B on
reproductive growth was different with genotypes. Sonora-64 and

UP-262 did not show any response to B. But, SW-41 and BL-1022
strongly responded to B deficiency in term of symptoms at anthesis,
grain set and grain yield. In these genotypes, GSI, grains ear’! and

total grain yvield were found increased with B application.

For SW-41 and BL-1022, the results also revealed significant
interaction between B and irrigation in some of the vyield

attributes such as grains earq, ears m

whole ear stérility and
total grain yield. In these two genotypes, grain yield in 18’
treatment (0.6 - 0.7 tonne haﬂ), was significantly increased by
applyving B or irrigation. Highest grain vield (2.87 - 3.22 tonnes

ha*) however was obtained when both irrigation and B were applied.

Tissue B concentration of leaf and ear increased with the B

level in all genotypes. The average B concentration in developing

iii



ear at booting stage was 4.0 mg }{g'1 dry matter (DM) or less in B!
and 5.0 mg kg“1 DM or more in B' treatments. Increased tissue B
concentration under B’ treatments was associated with significant

1 ana total grain vield only in 8W-41

increase in GSI, grains ear’
and BL-1022. Effect of irrigation was nonsignificant for tissue B
conéentration mg kg'1 DM but higher total B uptake under 1t as
indicated by total biomass confirmed the effect soil water on B

uptake.

The B genotype interactions were observed consistent with
previous studies. Besides, result of this experiment showing
interaction between B and irrigation for grains earq, ears mq,
whole ear sterility and total grain vield signifies the influence

of water on B response of wheat genotypes.
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