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ABSTRACT

Yielding ability and its attributes among different cultivars of wheat (Triticum aestivum L.) namely
PBW-154, PBW-343 and PBW-138 were investigated under field and pot culture conditions. At harvest, the
tagged mother shoots were collected and observations were recorded on yield of grains (g), number of
productive tillers, number of grains per ear, 1000 grain weight (g), number of spikelet, number of grain per
spikelet, total dry matter and harvest index. The data infer that the variable yield performance of a variety
could be traced to specific parameter(s) e.g., PBW-343, which out-yielded to the extent of approximately 14
and 8 percents higher than PBW-138 and PBW-154 respectively, had significantly a higher number of grains
per ear. The PBW-343 also had a significantly higher number of grains per spikelet as compared to other two
cultivars, which plausibly, contributed it with a higher grain numbers spike-1 in long term. By restricting the
experimental observations only to the mother shoots in pot cultures trials, the findings unveiled consistency
in variations amongst different varieties in their yielding abilities as well and the same could be linked to grain
number per mother shoot and/or grain weights. There was an insignificant difference in PBW-343 grain weight
as compared to PBW-154 which of course possessed significantly higher grain weight than PBW-138. The
results of the present investigation surmise that the grain yield in wheat, whether under field or pot cultures
conditions, was steered by a set of components like number of tillers M-2, grain number per ear and grain
weight which contribute mutually towards the total build-up of the yield. 
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Introduction

In order to enhance wheat production, first of all
it is important to identify realistic yield expectations
and its barriers. Concerning this, Cook and Veseth
[1] have categorized yield in following four ways. (i)
the absolute yield - a produce by the crop where the
only limiting factor is its genetic potential. (ii) the
attainable yield - a possible outcome for a given
environment, location and year and is limited by
factors beyond human control (climate, depth of soil,
etc.). (iii) the actual yield - the total production from
any given field and is the product of a crop's

response to various biotic and abiotic stresses and
lastly (iv) the affordable yield which considers the
economic costs of inputs in relation to the net
income or return to the grower. It has been suggested
that under ideal growing conditions the absolute yield
of wheat is 20 t ha-1 [2]. To date, the highest
attainable yields are close to 14 t ha-1 [1].
Unfortunately, the world's average actual yield is
much less (approximately 2 t ha-1) [3]. In many
countries, and especially those classified as
developing, the discrepancy between actual yields,
achieved on experimental stations by the progressive
farmers and the same available by the majority of
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farmers in the surrounding area is enormous [4]. For
a wheat breeder, concerned with enhancing grain
yields, the focus must be on actual and affordable
yields and reducing the ratio between actual and
attainable yield while maintaining profitability and
environmental sustainability and it is in this context
that a holistic approach by breeders, physiologists,
biotechnologists and agronomists will eventually pay
off in the next decade. The present investigation is
planned to evaluate the yielding ability and its
attributes among different cultivars of aestivum wheat
under field and pot culture conditions.

Materials and methods

Fresh seeds of common bread wheat (Triticum
aestivum L. Emend Thell) varieties PBW-154,
PBW-343 and PBW-138, were grown under field and
pot culture conditions. The experiments were laid out
in randomized block design with four replications. In
the field experiment, nine rows allotted for each
replicate were spaced 30 cm apart in between the
rows and 10 cm within the rows. At sowing all plots
were given equal doses of fertilizers (80 Kg N, 40
Kg P2O5 and 20 Kg K2O on hectare basis) and
were irrigated five times during the growth period.

At harvest, the tagged mother shoots were
collected and observations were recorded on yield of
grains (g), number of productive tillers, 1000 grain
weight (g) and harvest index. In the pot culture, eight
seeds were sown in 28 cm × 30 cm (12" diameter)
circular earthenware pots containing approximately 15
kg of the mixture of clay, sand and manure in the
ratio of 1:1:1 under conditions of optimum water and
nutrient supply. The depth of sowing was kept
constant with the help of wooden blocks. Similarly
the plant to plant distance was also regulated by
using a circular card board of 30 cm in diameter
having 8 equidistant holes for the seeds placement.
The pots were watered immediately after sowing.
Hoagland's nutrient solution [3] was applied twice to
the pots at the rate of 10 ml per pot on 20th and
50th days after sowing. All other cultural practices
viz. irrigation, weeding and pesticide applications
were normally followed. The data were analyzed
statistically using analysis of variance and critical
differences (CD) at 5 percent level were computed.

Results and discussion

The accomplishment of three varieties with
respect to yield and its parameters under field trials
is summarized in Table 1. The findings reveal, in no
uncertain terms, the existence of differences in their
yielding ability as well as adjunctant characters
amongst them. A look into the data reveals that the
economic yield was built-up by three components
namely, number of tillers M-2; number of grain

spike-1 in mother shoot and lastly by the weight of
individual grains in all the three cultivars. As
apparent from the data, the yield performances of
varieties varied which could be traced to specific
parameters e.g., PBW-343, which out-yielded to the
extent of 14.8 percent higher than PBW-138 and 8.2
percent more than PBW-154, had significantly a
higher number of grains per ear. There were
insignificant differences amongst the three cultivars
with respect to the number of tillers M-2, number of
spikelets per ear, 1000 grain weight as well as
biological yield. A noteworthy feature of the present
data was that PBW-343 also had a significantly
higher number of grains per spikelet (fertility index
of individual spikelets) as compared to other two
cultivars, which plausibly, contributed towards a
higher grain numbers spike-1 in this variety in long
term. The field-trial data on harvest index revealed
that this character was highest in PBW-343 (11.6 and
10.1 percents higher than PBW-154 and PBW-138
respectively), while there were insignificant
differences between the other two varieties namely,
PBW-154 and PBW-138. An interesting revelation
worth mentioning herein was that PBW-138, despite
having low biological yield also had a significantly
low harvest index than PBW-343, which probably
resulted in its poor grain yield.

The performance of above mentioned varieties,
with respect to their growth parameters was also
studied under pot cultures wherein only the growth
behavior of the mother shoot was compared at
inter-varietal levels. The different values, with respect
to yielding potential and its various components, are
represented in Table 2. The data also reveal the
existence of varietal differences in yielding ability in
mother shoots, amongst cultivars belonging to
aforementioned double gene dwarf types. A look into
the Table 2 depicting the yielding behavior of mother
shoots of different cultivars, under pot culture
conditions, by and large reflected a picture which
was a reminiscent of Table 1. A comparison of three
cultivars reveals that, PBW-343 took the front first
position in its yielding capacity followed by
PBW-154 and PBW-138 (higher in PBW-343 by
10.7 and 20.7 percents over PBW-154 and PBW-138
respectively). As was the case under field conditions,
PBW-343 also had the highest number of grains
spike-1 in mother shoot. Moreover, the fertility index
in individual spikelets was also maximum in this
cultivar (4.3 and 10.0 percents higher than PBW-154
and PBW-138 respectively). There was an
insignificant difference in its 1000 grain weight as
compared to PBW-154. Of course, PBW-154 also
possessed significantly higher 1000 grain weight than
variety PBW-138. Though the total biological yield
was lowest in PBW-138 its harvest index, could not
exceed any other cultivar because of its poor
economic yield.
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Table 1: Yield performance of three wheat (Triticum aestivum L.) varieties under field conditions (data expressed per mother shoot).
Varieties Grain yield (g) No. of tillers No. of grains 1000-grain No. of No. of grain Total dry Harvest 

per m2 per ear weight (g) spikelet  per spikelet matter (g) index
PBW - 154 1.94 294.3 44.3 43.69 18.4 2.41 4.41 0.440
PBW - 343 2.10 285.6 49.2 42.72 19.7 2.50 4.28 0.491
PBW - 138 1.83 289.2 44.6 41.10 19.3 2.31 4.08 0.448
CD at 5% level 0.29 6.5 2.4 3.00 2.2 0.07 0.45 0.077

Table 2: Yield performance of three wheat (Triticum aestivum L.) varieties under pot culture conditions (data expressed per mother shoot).
Varieties Grain yield (g) No. of grains 1000-grain No. of No. of grain Total dry Harvest 

per ear weight (g) spikelet  per spikelet matter (g) index
PBW - 154 2.05 42.2 48.54 18.1 2.33 4.50 0.456
PBW - 343 2.27 48.8 46.44 20.1 2.43 4.49 0.506
PBW - 138 1.88 43.4 43.26 19.6 2.21 4.18 0.450
CD at 5% level 0.31 2.3 3.20 2.3 0.06 0.46 0.079

The harvest index of mother shoots was
maximum in PBW-343 followed by PBW-154 and
PBW-138 (higher by 10.9 and 12.4 percents over
PBW-154 and PBW-138 respectively). As is well
known, through the innumerable reports and findings,
the genotypic variation in grain yield of wheat drives
from the interaction between potential storage
capacity or volume and realization of this potential
[5]. The variation is also the result of interaction
between the availability of assimilates to the grain,
metabolism of intermediates and synthesizing
complex [6]. The results of the present study surmise
that the grain yield in wheat, whether under field or
pot cultures conditions was steered by a set of
components like number of tillers M-2, grain number
per ear and 1000 grain weight which contribute
mutually towards the total build-up of the yield. A
change in any of the above attributes may alter the
yield and a conjecture, spontaneously surfaces, that
an improvement in one or more of the above
parameters is a road map to improve the yield
potential in a cultivar and the success of its
accreditation will, by and large, depend on the
isolation of determinants which act as limiting factors
determining its course. 
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