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Abstract

Yield and its component studies were conducted for semi-dwarf Fg wheat breeding material.
Sixteen genotypes and two checks viz., Sarsabz and Kiran-95 were selected for these studies. The
data recorded for days to heading, plant height, spike length, number of spikelets per spike, number
of grains per spikelet, number of grains per spike, grain yield of main spike, 1000-grain weight, and
plot grain yield. In this yield comparison line 16 had the highest grain yield than the remaining
genotypes and varieties. Subsequent lines which had the higher grain yields were 9, 7, 13, 15, 1 and
5. The possible reasons for high grain yield in line 16 could be due to mid-maturing, tall-dwarf
plant height, increased number of grains per spike, higher main spike grain yield and increased
number of grains per spikelet than the check variety Sarsabz. The high grain yield in line 9 could
be due to increased number of gains per spike and spikelet and higher main spike yield. The high
yield in line 7 could be due to increased grain weight. The high grain yield in line 13 may also be
due to its increased 1000-grain weight (39.84 g). High grain yield in line 15 may be due to its
increased spikelet fertility. High grain yield in line 01 may be due to its earliness in days to
heading, higher main spike grain yield and increased spikelet fertility. The high grain yield in line 5
may be due to its earliness and tall dwarf plant height.

Introduction

The worldwide adoption of the Norin-10 semi-dwarfing genes in wheat varieties was
proceeded in the early 1960, with no precise physiological explanation of their effects on
yield. It is clear, however, in winter wheats at least, that in addition to their effects on straw
strength, which limit losses due to lodging, the Rht; and Rht, genes have additional
beneficial effects on yield via an increase in grain number per ear (Gale & Youssefian,
1985). The semi-dwarf genotypes became particularly important with their concurred
response to high doses of chemical fertilizers without lodging. Waddington et al., (1986)
who studied more recent semi-dwarf cultivars (released after 1975) pointed out the
importance of increased kernels per spike and indicated that most recent progress appeared
to raise from increased biomass and not increased harvest index. Zhou et al., (2007)
reported that the most significant increase in grain yield occurred in the early 1980s, largely
because of the successful utilization of dwarfing genes and the 1B/1R translocation.

The pleiotropic effects of semi-dwarf (Norin-10) genotypes include gibberellic acid
insensitivity, cell size and number, root weight, coleoptile length, leaf size, grain yield,
yield components, biomass, harvest index, protein content and disease reaction (Gale &
Youssefian, 1985, Jamali, 1991). The relative effects of Rht; and Rht, (semi-dwarf)
genotypes and other agronomic traits would be particularly important to plant breeders.

The objectives of this study were to evaluate the effects of semi-dwarfism on grain
yield, yield components and several other important agronomic traits.
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Materials and Methods

Sixteen Fg best genotypes derived from a range of different crosses were evaluated
for yield and yield component studies. Two check varieties were used for comparison
viz., Sarsabz and Kiran-95. The genotypes were planted into six rows each with row
length of 3 meters. The genotypes were grown in a randomized complete block design
with three replicates. The characters recorded for these studies were days to heading,
plant height, spike length, spikelets per spike, number of grains per main spike, grain
yield of main spike, 1000 grain weight and plot yield. The data of field experiments were
subjected to analysis variance (Steel & Torrie, 1980). Association among some of the
characters was examined by pooled correlation analysis.

Results and Discussion

In this yield comparison line 16 had the highest plot grain yield over the remaining
genotypes and varieties. The possible reasons for the higher yield in line 16 could be due
to its mid-maturity, the tallest plant height (tall dwarf) and better number of grains per
spikelet. Plant height has positive effects on grain yield up to certain extent. These results
agree with the earlier findings of Law et al., (1978) in which yield was positively related
to plant height within major dwarfing gene group. However, Busch & Rauch (1993)
reported the lack of a positive correlation between plant height and grain yield.
Subsequent lines which had the higher grain yields were 9, 7, 13, 15, 1 and 5. The higher
grain yield in line 9 could be due to its increased number of grains per spike and spikelet
and higher main spike yield. The high grain yield in line 7 could be due to tall dwarf
plant height, increased number of grains per spikelet and higher 1000-grain weight. The
high grain yield in line 13 may also be due to its increased grain weight. High grain yield
in line 15 could be due to its higher number of grains per spikelet. High yield in line 01
may be due to its earliness in days to heading, higher number of grains per spikelet and
increased 1000-grain weight.

Combined correlation analysis studies are presented in Table 2. These studies show
that plant height was negatively correlated (r = —0.161) with spike length at P= 0.05 level.
These results suggest that an increase in plant height may reduce the spike length. Our
results agree with those reported by Villareal et al., (1992), that plant height had negative
non significant correlation with number of grains per spike. However, plant height had
non significant association with number of spikelets per spike and also grain yield of
main spike. Our results agree with the previous findings that plant height had non-
significant association with number of spikelets per spike and number of grains per spike
(Jamali et al., 2003). The character spike length was highly and positively correlated (r
=0.55) with number of spikelets per spike and number of grains per spike (r =0.27). Our
results contradict the findings reported by Villareal et al., (1992), wherein they have
shown that spike length had no correlation with grain number per spike with different
groups of dwarfing genotypes. However, spike length was not significantly associated
with grain yield of main spike and grain number per spikelet. The positive correlation
results suggest that an increase in spike length may also increase the number of spikelets
per spike and number of grains per spike. Number of spikelets per spike was positively
and significantly correlated (r =0.31) with number of grains per spike and grain yield of
main spike (r =0.169), however, it was negatively associated with number of grains per
spikelet (r = —0.34). These results suggest that an increase in number of spikelets may
also increase the number of grains and grain yield per spike. The negative correlation of
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spikelets per spike with number of grains per spikelet suggest that there may be
competition for assimilates between the grains that may cause sterility. Number of grains
per spike had positive and significant association (r = 0.756) for main spike grain yield
and grains per spikelet (r = 0.778). Number of grains per unit area is one of the yield
components. The increase in number of grains per main spike can also increase final
yield. Grain yield of main spike had positive association (r = 0.613) with number of
grains per spikelet.
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