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ABSTRACT

A field experiment was conducted to study the performance of five wheat (Triticum
aestivum L.) genotypes at two different sowing windows under irrigated condition during
rabi season of 2016-2017 in Peninsular Zone at Experimental Research Farm, MACS-
Agharkar Research Institute, Pune (MS).The experiment was laid out in a split plot design

Keywords with three replications. The treatment consists of five wheat genotypes viz. DBW 168,

MACS 6478, MACS 6222, GW 322 and UAS 304, were sown during two sowing
Sowing window, windows, as timely (45 SMW) and late (48 SMW).Statistical analysis revealed that effect
Genotype, Date of of sowing dates was found significant on days to heading, days to maturity, plant height,
sowing, Yield, spikelets spike™, effective tillersmeter? grains spike™, harvest index. However, effect of
Wheat various genotypes was also found significant on all traits except spikelets spike™. In case
Article Info of interaction effect of sowing windows and genotypes, the days to heading, days to

maturity, plant height and grains spike™ were found significant. Due to favorable climate,
Accepted: the timely sown wheat was shown highest grain yield (54.93 gha™) over late sown wheat
07 March 2018 (50.86 gha™) and the percent increase was 8%. Whereas, among different genotypes, the
Available Online: higher grain yield (57.45 gha™) was recorded by MACS 6478, which was found at par with
10 April 2018 GW 322 (54.90 gha) and significantly superior to remaining three genotypes UAS 304,

MACS 6222 and DBW 168. On mean basis, in timely and late sown condition, the MACS
6478 produced maximum grain yield (59.16 and 55.74 gha™, respectively) compared to
rest of genotypes. Whereas, all the growth, yield attributes and yield were found maximum
under timely sown condition over late sown condition in peninsular zone.

Introduction cereal (CIMMYT, 2002). Wheat is the second

important food crop after rice in terms of both
Wheat (Triticum aestivum L.) belongs to area and production in India. In India, during
family Poaceae and is very important crop as  2015-16 the area under wheat cultivation was
it contributes major portion of staple food for ~ 30.23 mha with an average productivity of
world’s population and provides more calories  30.93 g ha™. In Maharashtra, it occupies an
and protein in the world’s diet than any other —area of 6.29 lakh ha with an average
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productivity of 12.05 q ha™ (DES, MoA and
FW, India 2015-16). In peninsular zone,
sowing of wheat is done in first week of
November to late December. The important
reasons for low productivity in India are
delayed sowing, aberrant weather conditions,
weed infestation, inadequate use of balanced
fertilizers and improper irrigation schedule.

Time of sowing is important as sowing date
could be adjusted so crop can escape from
period of high humidity combined with high
temperature (Wall, 1991) so sowing time
significantly influences growth and vyield
attributes of wheat crop. Selection of crop
cultivar is also important factor in production
as the wheat cultivars could not perform
equally in timely and late sowing condition,
Singh et al., (1998). In late planting, the wheat
variety should be short duration that may
escape from high temperature at the grain
filling stage (Phadnawis and Saini, 1992).
Ansary et al., (1989) reported that delay
sowing suppressed the vyield, caused by
reduction in the yield contributing traits like
number of tillers, number of grains spike™,
and grain vyield. Rajput and Verma (1994)
observed that normal sowing gave higher
grain yield than late sowing.

To minimize the adverse effect of temperature
by adjusting sowing time to an optimum
sowing window and to find out heat tolerant
genotypes, which are suitable for changing
climatic conditions to ensure high grain yield.

The newly developed varieties need to be
evaluated for their agronomic performance
under different environmental conditions.
Therefore, the present study was undertaken to
evaluate the performance of new wheat
genotypes under different sowing windows to
find out the suitable genotype for optimum
and late sown condition, heat tolerant and heat
sensitive genotype and optimum sowing time
for a specific genotype.

Materials and Methods

An experiment was conducted at Experimental
Research Farm, MACS-Agharkar Research
Institute, Pune (MS), during rabi-season 2016-
17. This is one of the main coordinating
Centre of AIll India Coordinated Research
Project on Wheat (ICAR) in Peninsular Zone
of India.

Experimental site

The experimental farm is located at 18°04°N;
74021’E; 549 m above mean sea level at Hol,
Baramati, Pune district, India. It falls under
the agro ecological region Deccan Plateau, hot
and semi-arid climate (AER-6) and agro
climatic Zone AZ-95 i.e. scarcity zone of
Maharashtra. The long term average annual
rainfall is 560 mm and this is restricted to
south west and retreating monsoon.

Climate

The average weather parameters during
cropping period at experimental site were
maximum temperatures 31.5°C and minimum
temperature was 11.8°C, minimum relative
humidity 38.4% and maximum was 88.2%

(Fig. 1).
Soil characteristics

The experimental soil was black cotton with
silt 48.8%, sand 9.6%, clay 24.2%, bulk
density 1.38 Mg m™, organic carbon 0.9%,
available nitrogen, phosphorus and potash
were 216, 7.61 and 284 kg ha™, respectively.
However, the soil pH and EC were 7.83 and
0.77, respectively (Table 1).

Treatment
The experiment was laid out in split plot

design with three replications. The main plot
treatment comprising of two sowing windows
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namely normal (i.e. during 45" SMW) and
late (i.e. during 48"SMW). Whereas, the sub
plot treatments were five bread wheat
genotypes viz., DBW 168, GW 322, MACS
6222, MACS 6478 and UAS 304. Total area
of the subplot was 14.40 m? each subplot
consists 9 rows of 8 m length and 20 cm
spacing between two rows.

At maturity, two outer rows for each plot, 50
cm from each end of the plots were left as
borders and the middle 7 rows were harvested.
The recommended agronomic practices were
followed for good crop and competitive crop
stand.

The crop was fertilized with 120:60:40 kg
NPK ha™ out of which 40 kg N, 60 kg P,Os
and 40 kg K,0O was applied as basal dose and
the remaining 80 kg N was given as top
dressing in two splits i.e. half at first irrigation
(21-25 DAS) and half at second irrigation (40-
42 DAS).

The yield parameters and yields were recorded

and analyzed with Statistical Tool for
Agricultural Research (STAR) software
(IRRI).

Sampling and data recording

The data were recorded during the experiment
viz. days to heading, days to maturity, plant
height, effective tillers m™, grains spike™,
spike length, spikelets spike™, thousand grain
weight, biomass and grain yield.

For recording effective tillers m? a quadrate
was marked in one square meter area and
measured number of productive tillers.

For recording characters such as spike length,
spikelets and grains spike™, ten random spikes
were harvested from each subplot. Thousand
grain weights were calculated by counting
1000 grain from harvested grain yield.

Results and Discussion
Effect on growth attributes
Days to heading

Data regarding days to heading are presented
in Table 3. Statistical analysis of the days to
heading indicated that the differences among
wheat genotypes were significant. Sowing
during 45" SMW headed 4 days later than
wheat sown during 48" SMW. Among
genotypes, mean of the data revealed that
maximum days to heading were taken by
genotype DBW 168, followed by genotype
MACS 6478.

Minimum days to heading were taken by
MACS 6222. Keeping the results of days to
heading of all genotypes these can be ranked
as early MACS 6222, GW 322, UAS 304 and
latet DBW 168 and MACS 6478.The
interaction effect of sowing windows and
genotypes was also found significant (Table
2). These results are line up with the results of
Wajid et al., (2006).

Days to maturity

Effect of sowing windows was found
significant to maturity days (Table 2). 45"
SMW sown wheat matured 5 days later than
48™ SMW sown. Delayed sowing significantly
decrease days to maturity similar results such
as gradually decreasing days to maturity have
been reported by Connor et al., (1992);
Dokuyucu et al., (2004). The genotype of
wheat had significant effect on days to
maturity, among the varieties MACS 6222 and
GW 322 (106.67) was found early and DBW
168(110.33) was late (Table 3). Average days
required for maturity was 108days, which
ranged from 104 to 113 days (Table 2).
Interaction effect of sowing windows and
genotypes was significant at 5% level of
significance (Table 2).
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Plant height (cm)

The statistical analysis of data indicated that
sowing windows, genotypes and interaction of
both had significant effect on plant height
(Table 2) these results are line up with
Shahzad et al., (2007) state that height of the
crop is mainly controlled by the genetic
diversity of a genotype and it can also be
affected by the environmental factors. Plant
height was reduced in 48" SMW sown
(90.73cm) than 45™ SMW sown (98cm).

Genotype was significant for plant height
these results were line up with results of VVahid
et al, (2010) stated that cultivars were
significantly different for plant height also
cultivar and sowing date interaction was
significant for plant height. UAS 304 (99cm)
produce taller plant and MACS 6478 (91.67)
shorter, average plant height observed was
94.37 cm (Table 3), these different could be
due to genotypic differences among the
genotypes.

Spike length (cm)

Statistically the effect of genotypes was found
to be significant for spike length (Table 2)
these results are similar to those of Vahid et
al., (2010). The average spike length was 9.67
cm which ranged from 8 to 12 cm. The spike
length was shortest in DBW 168 (8.83 cm)
and longest in MACS 6478(10.50 cm),
followed by MACS 6222(10.17 cm) and UAS
304(9.50 cm) (Table 3).

Spikelets spike™

The average spikelet spike™was 19.10 which
ranged from 17 to 21(Table 3), Sowing
window has significant effect and genotype
had no significant effect on spikelets spike™
(Table 2). Spikelet spike™ was higher in 45™
SMW (19.60) than 48"SMW (18.60) (Table
3). These results were similar to those of

Hossain et al., 2017. Spikelets spike™ was
lowest in varieties GW 322(18.83), UAS
304(18.83) and highest in MACS 6222

(19.33), MACS  6478(19.33), DBW
168(19.17).

Effect on yield attributes and yield

Effective tillers meter™

Effect of sowing window was found

significant for effective tillers meter? (Table
2).The average number of effective tillers
meter was 343 which ranged from 240 to 410
(Table 3). Effective tillers meter™ of 45" SMW
(366) sown was found comparatively higher
than 48™ SMW (320) sown (Table 3).

These results are according to those of
Dokuyucu et al., (2004), Vahid et al., (2010)
observed that delayed sowing decreased the
number of effective tiller per plant.

The genotypes of wheat had significant effect
on effective tillers meter? (Table 2). The
effective tillers meter? of UAS 304 genotype
was found lowest (309) and GW 322 (333)
than genotypes MACS 6478 (369), MACS
6222 (353) and DBW 168 (351). These results
are in accordance with those of Aslam et al.,
(2003), Khalig (2004) and Wajid et al.,
(2006), stated that differences in number of
tillers per square meter among varieties might
be attributed to their genetic diversity.

Grains spike™

The average number of grains spike™ was
48.70, which was ranged from 29 to 67 (Table
3). Statistically effect of sowing windows,
genotypes and interaction effect of sowing
window and genotype had significant effect on
number of grains spike™ (Table 2). Number of
grains spike® is an important yield
contributing parameter and has a direct effect
on the final grain yield of wheat.
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Table.1 Soil characteristics of the experimental field situated at research farm of Agharkar Research Institute, Pune

Soil Characteristics Soil type/ Value

Sand (%)

Clay (%)

__

Organic carbon, (%)

Available P,Os, kg ha™

pH (1:2)

P Na (Meflit.)

Iron (ppm)

Y Zine (ppm)
__
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Table.2 Analysis of variance (ANOVA) for growth, yield and yield attributes of wheat under different
Sowing windows and wheat genotypes

SOURCE df DH DM PH SL/Sp. ET/m Gr./Sp. TGW Biomass Gr. Yld. HI %
BEVS Days cm g g/ha g/ha

2 1.03 1.03 7.43 0.30 332.50 15.60 3.03 416.28 45.18 2.81
1 90.13* 154.13%* 396.03** 7.50* 15870* 1809.63** NS NS NS 22.77*
2 1.43 0.23 1.03 0.10 167.50 12.13 3.23 88.62 16.81 0.61
1.76 0.45 1.08 1.66 3.77 7.15 4.38 6.82 7.75 2.03
1.83 1.76 3.56 0.49 20.33 6.03 NS NS NS 1.22
4 49.21** 18.20%* 48.53** 0.38 3111.66* 174.36** 28.53** 306.58* 59.63** 42.24%*
4 3.38* 4.46* 26.03** NS NS 72.80%* NS NS NS NS
16 1.02 1.25 5.10 0.61 778.12 12.28 3.42 80.42 10.49 7.00
1.49 1.04 2.40 411 8.13 7.20 451 6.49 6.12 6.88
1.75 1.94 3.91 NS 34.14 6.06 2.26 10.97 3.96 3.23
67.93 108.13 94.37 19.10 343.00 48.70 41.03 138.10 52.89 38.44

(DH: Days to heading; DM: Days to maturity, PH: Plant height, SL/SP: Spikelets spike™; ET/m? Effective tillers m?; GR/SP: Grain spike™; TGW: Thousand
grain weight; Biomass: Biomass/ha; Gr. Yld.: Grain yield and HI: Harvest Index; *: Significant at 5%; **: Significant at 1%; NS: Non-significant)

Table.3 Effect of various sowing windows and genotypes on growth, yield attributes and yield of wheat under
Semi-arid tropics of Western Maharashtra

Treatment DH DM PH SPKL SL/Sp. ET/m? Gr./Sp. TGW Biomass Gr. Yld. HI %
EVS DEVS cm cm 0 g/ha g/ha

Sowing window (MP

69.67 110.40 98.00 10.0 19.60 366 56.47 42.00 140.46 54.93 39.31
66.20 105.87 90.73 9.30 18.60 320 40.93 40.07 135.75 50.86 37.56
1.83 1.76 3.56 NS 0.49 20.33 6.03 NS NS NS 1.22
72.67 110.33 93.67 8.80 19.17 351 48.33 41.67 146.82 50.40 34.33
66.33 106.67 94.83 9.30 18.83 333 50.33 37.67 136.19 54.90 40.42
65.50 106.67 92.67 10.20 19.33 353 56.67 43.00 127.49 50.40 39.57
68.50 107.33 91.67 10.50 19.33 369 42.17 42.67 141.55 57.45 40.58
66.67 109.67 99.00 9.50 18.83 309 46.00 40.17 138.49 51.31 37.29
1.75 1.94 3.91 0.90 NS 34.14 6.06 2.26 10.97 3.96 3.23
67.93 108.13 94.37 9.70 19.10 343 48.70 41.03 138.11 52.89 38.44
[Range P 104-113 86-107 8-12 17-21 240-410 29-67 33-45 111.53-158.88 40.55-63.65 29.74-43.77

(Gr.YId.: Grain yield; DH: Days to heading; DM: Days to maturity, PH: Plant height, SL/SP: Spikelets spike *;ET/m? Effective tillers m™?, GR/SP:Grainspike™;
TGW: Thousand grain weight; and HI: Harvest index; SMW: Standard Meteorological Week)
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Table.4 Mean comparison of various sowing windows and genotypes for grain and biomass yield and harvest index of wheat

Normal(45"SMW) 53.40 55.31 52.46 59.16 54.29 54.92
Late(48"SMW) 47.39 54.49 48.33 55.74 48.34 50.86
Normal (45" SMW) 150.68 132.86 128.71 140.13 149.93 140.46
Late (48" SMW) 142.96 139.52 126.26 142.96 127.04 135.75

SEREAEEACA I (Normal (45" SMW) 35.58 41.71 40.84 42.23 36.21 39.31
Late (48" SMW) 33.07 39.13 38.30 38.98 38.37 37.57

SMW: Standard Meteorological Week

Fig.1 Weekly average temperature, humidity and rainfall during crop growth period (November 2016 to March 2017

Weekly average temperature. humidity and rainfall duringcrop
growth period. (November 2016 to March 2017).
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Grains spike™ of 45" SMW (56.47) was found
comparatively higher than 48" SMW (40.93)
(Table 3), these results are accordance of
Shahzad et al., (2002), Tahir et al., (2009)
stated that less number of grains spike™in late
sowing was due to less production of
photosynthates due to shorter growing period.
Among the genotypes MACS 6222(56.67)
produced significantly more number of grains
spike™ followed by GW 322(50.33).

Thousand grain weight (g)

Genotypes had significant effect on thousand-
grain weight. The average thousand grain
weight 41.03 g which was ranged from 33 to
45 g, among the Genotypes MACS 6222(43Q)
produced maximum thousand grain weight
which is statistically at par with MACS 6478
(42.67g), minimum thousand grain weight
(37.67 g) was produced by GW 322 (Table 3).
Delay the sowing of wheat decreased the
thousand-grain weight similar results were
line up with Marasini et al., (2016).

Biomass yield (q ha™)

Genotypes had significant effect on biomass
of wheat (Table 2). The average biomass was
138.10 gha™. The biomass was found highest
in Genotype DBW 168(146.82 gha™) which
was at par with MACS 6478(141.55 gha™)
followed by UAS 304(138.49 gha™'), GW 322
(136.19 gha’) and MACS 6222(127.49
gha ™) (Table 4).

Higher straw yield in DBW 168 and MACS
6478 can be attributed to more number of
tillers m and more plant height; these results
are similar with those of Matuz and Aziz
(1990).Higher straw yield in early sowing was
mainly due to more number of tillers m™ and
more plant height Donaldson et al., (2001),
they were reported that early sowing resulted
in higher straw yield due to more number of
tillers.

768

Grain yield (q ha™)

Sowing window had non-significant effect on
grain yield but wheat sown during 45" SMW
(54.93 gha™) produces higher grain yield than
sown during 48" SMW (50.86 g ha™) (Table
3) and the percent increase was 8%, these
results were reported earlier by Vahid et al.,
(2010). Decrease in the grain yield was due
lower the effective tillers merter?, less grain
spike™®, low thousand grain weight, these
results were similar to those of Spink et al.,
(2000), Aslam et al., (2003) and Tahir et al.,
(2009). Statistical analysis revealed that
genotypes had significant effect on grain yield
(Table 2). The average grain yield was
52.89gha™*, which ranges from 40.55 to 63.65
gha™ (Table 3). The higher grain yield (57.45
gha™) was recorded by MACS 6478, which
was found at par with GW 322 (54.90 gha™)
and significantly superior to remaining three
genotypes UAS 304, MACS 6222 and DBW
168 (Table 3). On mean basis, under timely
and late sown condition, the MACS 6478
produced maximum grain yield (59.16 and
55.74 gha™, respectively) compared to rest of
genotypes.

Harvest index (%)

Statistically sowing windows and genotypes
both had significant effect on harvest index of
wheat (Table 2). Harvest index during
45"SMW  (39.31%) sown wheat was
significantly  higher than sown during
48"SMW  (37.56%). Harvest index of
genotype  MACS  6478(40.58%)  was
significant and which was followed by GW
322 (40.42%) and MACS 6222(39.57%).

Sowing windows had significant effect on
growth parameters (days to heading, days to
maturity, plant height, spikelets spike™ except
spike length) and yield attributing characters
(effective tillers meter?, grains spike™,
harvest index except thousand grain weight,
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biomass and grain yield). Maximum number
of effective tillers meter, grains spike™, 1000
grain weight, biomass and grain yields were
found with normal sowing window i.e. sown
during 45" SMW (5 to 11 Novemberz
compared to late sown wheat i.e. during 48"
SMW (26 November to 2" December).
Genotypes had significant effect on all growth
parameters except spikelets spike™ and all
yield  attributing  characters. ~ Among
genotypes, MACS 6478found superior with
maximum spikelets spike™, effective tillers
meter? and grain yield. The interaction of
sowing windows and genotypes was
significant over days to heading, days to
maturity, plant height and grains spike’
! Therefore, from above investigation it was
concluded that normal sowing window i.e.
during 45" SMW (5 to 11" November) was
the most optimum time for wheat planting
under peninsular zone.
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