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A field study was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural
University, Mymensingh to investigate the effect of sowing date on the performance of wheat
varieties. The experiment, laid out in RCBD with three replications, comprised four sowing
dates viz.,15 November, 30 November, 15 December and 30 December, and four varieties of
wheat viz. BARI Gom 25, BARI Gom 26, BARI Gom 27 and Shatabdi. The results suggested that
the highest plant population m?(58.17) and the highest plant height (89.59 cm) were
obtained in 15 November sowing. BARI Gom 25 produced the highest plant population m™
(50.33) and the highest plant height (86.32) while the same trend was observed in the interac-
tion of BARI Gom 25x15 November sowing. The lowest performance of these two parameters
was observed in the interaction of Shatabdi x 30 December sowing. The highest grain yield
(2.18 ha™) was found in the interaction of BARI Gom 25 x 15 November sowing as contributed
by its highest number of effective tillers hill'*(4.73), the highest number of spikelets spike™
(17.77), the highest number of grains spike’(37.89) and the highest 1000-grain weight
(29.99g). The individual effect of the BARI Gom 25 and 15 November sowing on those parame-
ters was also observed as the highest. The lowest grain yield (1.5 t ha™!) was found in the inter-
action of Shatabdi x 30 December sowing because of the poor performance of the yield compo-
nents of this treatment combination. The variety BARI Gom 25 and BARI Gom 26 both gave
better yield when sown on 15 November. Therefore, BARI Gom 25 and BARI Gom 26 should
be sown on 15 November rather than late sowing to obtain better performance and grain yield
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INTRODUCTION

Wheat (Triticum aestivum L.) holds the second position among
the cereal crops in Bangladesh. With the introduction of high
yielding varieties, the area and production of wheat has been
increased substantially. In recent time, wheat had gained much
popularity among the farmers of Bangladesh due to its lower
cost of production than that of rice (Boro rice) grown in the
same season. The annual production of wheat in 2012-2013 was
12.55 lakh tons obtained from 4.16 lakh hectares of land with an
average yield of 3.01 t ha*(BBS, 2013). Among the production
factors, sowing time is the most important factors deciding its

productivity. Zia-ul-Hassan et al. (2014) observed that Wheat
yield is far below than the potential yield due to many factors of
which sowing time being most important. Generally the time of
sowing of wheat varies with the climate of the region and the
variety used. The duration of growing period of wheat is narrow.
Therefore, date of sowing is the most crucial factor affecting the
growth and yield of this crop to a great extent. Saini et al. (1986)
reported that with rise of 1°C temperature above the optimum
level during grain filling stage, the grain weight decreased by
about 232.56 mg plant™® day™. Variety is another important
factor playing a crucial role in producing high yield of wheat.
Different varieties respond differently for their genotypic char-
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acters, input requirement, growth process and the prevailing
environment during growing season (Sultana et al., 2012). The
growth process of wheat plants under a given agro-climatic con-
dition differs with variety (Anonymous, 1990). In addition, iden-
tification of variety with specific date of sowing is essential for
better yield of the crop. Hence, the purpose of the present field
study was to investigate the response of new high yielding
wheat varieties released by BARI against varying sowing times.

MATERIALS AND METHODS

The experiment was conducted at the Agronomy Field Labora-
tory, Bangladesh Agricultural University, Mymensingh. The soil
of experimental land is loamy in texture with moderately acidic
in nature having pH 6.8. The experiment was laid out in a Ran-
domized Complete Block Design (RCBD) with three replica-
tions. The experimental treatments included i) four Sowing
dates, 15November (S;), 30November (S,), 15December (Ss)
and 30 December (S,) and ii) four wheat varieties viz. BARI Gom
25 (V4), BARI Gom 26 (V,), BARI Gom 27 (V3) and Shatabdi (Va).
There were 48 plots each of 4 m x 2.5 m i.e. 10m? After land
preparation, the field was uniformly fertilized with 220 kg urea,
160 kg triple super phosphate (TSP), 100 kg murate of potash
(MoP) and 110 kg gypsum ha™, respectively. One-half of urea
and entire amount of other fertilizers were applied basally at
the time of final land preparation and the remaining % portion of
urea was top dressed at crown root initiation stage. Seeds were
collected from Bangladesh Agricultural Research Institute
(BARI), Joydebpur, Gazipur and were sown @120 kg seeds ha™
at four different sowing dates as stated in the treatment. Care
was taken to protect the seedlings from birds upto 12 days after
sowing. The experimental plots were irrigated three times. First
irrigation was given at crown root initiation stage (17-21 days
after sowing), the second one at early booting stage (45-50 days
after sowing) and finally, third one was given during grain for-
mation (75-80 days after sowing).

Growth study was continued from 7 days after sowing (DAS) to
60 DAS. Five plants samples plot*were selected randomly for
taking data on yield components. The crop was harvested from
1m? at full maturity i.e.; after 80% maturity of the crops of each
plot. The harvested crop was bundled separately from each plot
then tagged and taken to the harvesting floor. The grains were
separated from straw and were sun dried carefully for 4-6 days
up to 14% moisture content. Finally, grain and straw yields per
plot were recorded and converted to t ha’. Grain yield at 14%
moisture content was calculated by using the following formula:

Grain yield at 14% moisture content = {{100 - Sample moisture
content) / 86} x Weight of grains at sample moisture content.

Data recorded for different parameters were compiled and tab-
ulated in proper form for statistical analysis. The recorded data
on various plant characters were statistically analyzed using of
MSTAT and mean difference among the treatments were
adjudged with Duncan’s Multiple Range Test (DMRT) as

described by Gomez and Gomez (1984).
RESULTS AND DISCUSSION

Effect of sowing date

The effect of sowing date on all the crop parameters studied in
this experiment was significant (Tables 1, 2). Among the four
sowing dates, 15 November sowing gave the better perfor-
mance in most of the growth and yield parameters. The highest
plant population m™ (58.17) was found on 15 November sowing
followed by decreasing trend at the later sowing dates reaching
the lowest plant population m? (36.92) on sowing in 30 Decem-
ber (Table 1). There was an increasing trend of plant height for
all the sowing dates from 30 DAS up to harvesting. The highest
plant height was obtained in 15 November sowing for all the
recorded date of sowing up to harvest whereas, the lowest plant
height was found in 30 December (Table 1).

The results showed that the highest number of total tillers hill™
(4.89), the highest number of effective tillers hill™(4.15), the
highest number of total spikelets spike™ (15.68), the lowest
number of non-effective spikelets spike’1 (1.64), the highest
spike length (10.13 cm), the highest number of grains spike™
(35.43), the lowest number of sterile grains spike™ (1.39) and
the highest 1000-grain weight (27.47 g) were found on 15
November sowing. The highest wheat grain yield (2.00 t ha™),
the highest straw yield (5.22 t ha™®) and the highest biological
yield (7.23 t ha) were also found on 15 November sowing
(Table 2). The highest harvest index (31.66%) was recorded in
30 December sowing and the lowest (27.70%) was found in 15
November sowing. In fact, the highest performance of the yield
components of wheat in 15 November sowing resulted in the
highest yield in the same sowing date. On the other hand, the
lowest grainyield (1.58 t ha*) was found in 30 December sowing
because of the lowest performance of the yield contributing
characters. Date of sowing on 30 November and 15 December
showed the intermediate performance producing grain yield of
1.76 and 1.64 t ha (Table 2). The yield reduction due to delay in
sowing might be due to reduction in spikes plant™, spikelets
spike™®, grains spike™ and 1000-grain weight. Akhtar et al. (2006)
and Shah et al. (2006) found that the number of effective tillers
reduces by delayed sowing. The result of the present investiga-
tion is in close conformity with that of BARI (1990) which
reported yield reduction due to delay in sowing due to reduction
in number of spikes m?, grains spike™? and 1000-grain weight.
Similar results were also obtained by Hossain and Alam (1986).

Effect of variety

The varietal differences exerted a significant effect on all the
crop and yield characters (Tables 1, 3). The wheat variety BARI
Gom 25 produced the highest number of plant population m™
(50.33) and the lowest plant population m?(38.75) was found in
the variety Shatabdi (Table 1). BARI Gom 25 also gave the
highest plant heights at 30, 45, 60 DAS and upto harvest and the
lowest plant heights were found in variety Shatabdi for all the
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recorded dates upto harvest. It was observed that plant height
increased with increasing the age of the plant (Table 1). The
highest number of total tillers hill™}(4.65), the highest number of
effective tillers hill™>(3.84), the highest number of total spikelets
spike? (15.63), the highest length of spike (9.99 cm), the highest
grains spike* (33.62), the highest 1000-grain weight (27.35) but
the lowest number of grains spike'1(1.56) and the lowest number
of non-effective spikelets spike'1 (1.88) were found in BARI Gom
25 (Table 3). The highest grain yield (1.85 t ha™) was found in
variety BARI Gom 25, which was statistically similar to that of
BARI Gom 26 (1.81 t ha™®). The lowest grain yield was recorded in
variety Shatabdi (1.63 t ha™®). BARI Gom 27 produced intermedi-
ate (1.69 t ha®) yield (Table 3). The highest straw yield (4.84 t ha
') and the highest biological yield (6.70 t ha™®) were found in BARI
Gom 25 but the highest harvest index (30.27%) was recorded on
variety BARI Gom 26 (Table 3). Differences of grain yields among
the varieties might be due to the inherent quality of varieties.
Vaishya and Singh (1981) reported that varietal differences
exhibit significant effect in the grain yield of wheat.

Interaction effect of sowing date and variety

The effect of interaction between variety and date of sowing on
the growth and yield parameters of wheat was significant
(Tables 1, 4). The highest plant population m™? (65.67) was
obtained from the interaction between variety BARI Gom 25
and 15 November sowing followed by BARI Gom 26 x 15
November sowing, BARI Gom 27 x 15 November sowing and
BARI Gom 27 x 30 November sowing while the lowest plant
population m? (31.00) was found from the interaction of variety
Shatabdi x 30 December sowing (Table 1). The highest plant
heights at 30, 45, 60 DAS and at harvest were recorded in the
interaction of BARI Gom 25 x 15 November sowing. The lowest
plant height at 30, 45, 60 DAS and at harvest were obtained
from the interaction of variety Shatabdi x 30 December sowing

(Table 1). Rahman et al. (2015) stated that initial plant popula-
tion, spikes m™ and grain yield of wheat were significantly influ-
enced by the interaction of sowing time and variety. The highest
number of total tillers hill"? (5.40), the highest number of effec-
tive tillers hill’? (4.73), the highest number of total spikelets
spike? (17.77), the highest spike length (10.79 cm), the highest
(37.89) number of grains spike™, the highest 1000-grain weight
(29.99 g), and the lowest number of non-effective spikelets
spike™? (1.33) and the lowest number of sterile grains spike™
(1.15) were found in the interaction of variety BARI Gom 25 x
15 November sowing (Table 4, 5, 6). As the performance of the
crop characters as well as the yield contributing characters was
found superior in BARI Gom 25 x 15 November sowing, it
resulted in the highest grain yield of 2.18 t ha™®. Similar findings
were also produced by Aslam et al. (2003), Bajwa et al. (1987)
and Chaudhry etal. (1992).

The second highest grain yield of 2.07 t hawas found in the
interaction of BARI Gom 26 x 15 November sowing. The lowest
grain yield of 1.50 t ha™ was observed in the interaction of Shat-
abdi x 30 December sowing because of the lowest number of
effective tillers hill™ (1.83), the lowest number of grains spike™
(26.42) and the lowest (22.63g) 1000-grain weight (Table 4).
Rahman et al. (2015) also found that the yield of Shatabdi was
significantly declined due to late sowing on December 10 as
compared to sowing on November 20. The highest biological
yield (7.72 t ha}) was obtained from the interaction of BARI
Gom 25 x 15 November sowing and the lowest biological yield
(4.67 t haY) was obtained from the interaction of Shatabdi x 30
December sowing. The highest harvest index (33.68%) was
obtained from the interaction of BARI Gom 27 x 30 December
sowing which was statistically identical to the harvest index
(33.23%) found from the interaction of BARI Gom 26 x 30
December. The lowest harvest index (26.74%) was found in the
interaction of BARI Gom 27 x 15 November sowing (Table 4).

Table 1. Effect of sowing date on plant population and plant height at different days after sowing.

Plant height (cm
Treatments Plant population (m?) ight (cm)
30DAS 45DAS 60DAS Harvest
15 November 58.17a 2717 a 45.67 a 67.83a 89.59a
30 November 46.92b 24.33b 4400b 6342b 82.82b
15 December 39.67c 22.77c 37.17c 59.17c 79.75¢
30 December 36.92d 20.08d 33.58d 52.17d 71.49d
Slg IeVeI *% Kk Kk *k *k
CV (%) 1.38 3.02 171 3.22 0.92
Table 2. Effect of sowing date on yield and yield attributes of wheat.
No. of .
'j(';:lf ef';':c't‘i’\fle ';';’,;;’If non- spike  No.of ggn‘l’z Z}’i:)ggé Grain Straw  Biological Harvest
Treatments tillers tillers spikelets effective length grains grains grain yield yield yield index
. o -1 = -1 -1 -1 )
hill ™t hill "t spike ! ssplgli(lc(e(lf'gs (cm) spike spike ! (&) (tha™) (tha™) (tha™) (%)
l%livember 489%a 415a 15.68a 1.64d 10.13a  3543a 139c 2747a 200a 522a 723a 27.70d
l:il?)vember 447b 357b 14.74b 197c 9.67b 33.17b 1.64b 26.11b 1.76b 442b 6.19b 28.54c¢
Ileecember 3.99c 299c 13.23¢ 231b 9.29c¢ 3124c 174b 2473c 1l64c 3.94c 559c 2947b
gcc)ecember 348d 2.38d 12.25d 2.64a 8.38d 27.76d 210a 2387d 158d 341d 4.99d 31l.66a
Slg IeveI *k *% *% *% *% *% *% *% *% *% *% *%
CV (%) 0.8 1.08 074 15 1.08 201 745 1.83 227 11 0.88 219
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Table 3. Effect of variety on plant population and plant height at different days after sowing.
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Plant height (cm)
Treatments Plant population (m™)
30 DAS 30DAS 30 DAS 30DAS
BARI Gom 25 50.33a 26.00a 43.08 a 64.08 a 86.32a
BARI Gom 26 48.25b 23.67b 41.67b 62.25b 81.15b
BARI Gom 27 44.33c 23.00c 39.25c¢ 58.50c 78.95c
Shatabdi 38.75d 21.69d 36.42d 57.75c 77.23d
sig. |eve| %k *xk *k *k k%
CV (%) 1.38 3.02 1.71 3.22 0.92
Table 4. Effect of variety on yield and yield attributes of wheat.
No.of  No.of No. of No. of No.of  Weight
0.0 0.0 0.0 non- Spike No. of 0.0 cls Grain Straw Biological Harvest
. . total effective total . L sterile  of 1000 . N . R
Varieties . R . effective length grains . . yield yield yield index
tillers tillers spikelets ikel ike-1 grains -grain hat hat hat %
hilkt  hillt spiket  SPikelets {em) - spike™ - Guon o N (that) o (that) o (thaT) %)
spike
oARl o 465a  384a  1563a  188d  999a 3362a 156c 27352 185a 484a  670a  2769c
ARl o 433b  346b  1368b  209c  954b 3258b 162c 2555b 18la 417b  599b  3027a
oAl _ 413c  318c  1328c  220b  898c 3135c 176b  2499c 169b  407c  577c  2931b
Shatabdi 3.74d 2.61d 13.32¢c 2.39a 8.94c 30.05d 1.93a 24.28d 1.63c 3.91d 5.55d 29.53b
sig. Ievel k% *k *% *% *% %k %k %k k% k% *%k *%k
CV (%) 0.8 1.08 0.74 1.5 1.08 201 7.45 1.83 2.27 11 0.88 2.19
Table 5. Interaction effect of variety and sowing date on plant population and plant height at different days after sowing.
Plant height (cm)
Treatments Plant population (m)
30DAS 30DAS 30 DAS 30 DAS
V1S, 65.67 a 29.33a 47.33a 70.00 a 95.57 a
V1S, 47.33fg 26.33 bc 46.67 a 64.34 b-d 87.08c
V1S3 46.33g 24.33d 40.00e 64.00 b-d 85.67d
V1S4 42.00h 24.00d 38.33f 58.00 ef 76.95 gh
V5S4 63.00b 27.00b 47.00a 69.67 a 90.66 b
V,S; 47.67 f 24.33d 4400c 66.67 ab 82.21e
V,S3 41.67 hi 23.33de 40.67 de 57.00f 7947 f
V1S, 40.67 ij 20.00fg 35.00g 55.67f 72.27i
VsS, 53.67 ¢ 26.67 bc 45.33b 67.00 ab 86.64 cd
VsS, 52.33d 24.00d 4400c 61.00de 81.87e
V3S3 37.33k 22.33e 36.00g 58.00 ef 7775¢g
VsS4 34.00i 19.00g 31.67h 48.00¢g 69.54 ]
V4S, 50.33e 25.67 ¢ 43.00c 64.67 bc 85.49d
VS 40.33] 22.67 e 41.33d 61.67 cd 80.12f
V4Ss3 33.33i 21.11f 32.00h 57.67 ef 76.13h
V4S4 31.00m 17.33h 29.33i 47.00¢g 67.18 k
Sig. |eve| *k *k *k *k * %
CV (%) 1.38 3.02 1.71 3.22 0.92
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Table 6. Interaction effect of sowing date and variety on yield and yield attributes of wheat.

Teament ol ofece o oo e Do dale WS Gmh St Seleginl e
combinations tillers tillers spikelets spikelets Nt grains L 1, -1 -1

hill "2 hill "X spike ! spike ! (cm) spike spike ! grain (g) (tha™) (tha™) (tha™) (%)
V1S, 540a 4.73a 17.77 a 1.33k 10.79a 37.8%9a 1.15i 29.99a 2.18a 5.53a 772a 28.32 ef
V1S, 5.00b 425b 16.60b 1.75i 10.53b 34.08 cd 1.56fg 27.73b 1.89c¢ 5.10b 6.99¢c 27.03gh
V1S3 440e 3.53e 1447 ¢ 2.10ef 9.88d 33.21d-f 1.60e-g 26.38de 1.74d 4.67d 642e 27.22f-h
V1S4 3.80j 2.85i 13.67h 2.33c 8.78h 29.29i 1.93cd 25.29gh 1.60f-h 407f 5.67h 2821e-g
V2S1 5.00b 4.30b 15.20¢ 1.66j 10.33¢ 35.77b 1.31hi 27.30bc 207b 547a 7.54b 27.48f-h
V2S, 4.66d 3.81d 14.36f 1.90g 9.76d 34.34cd 1.54fg 26.14d-f 1.86¢ 4.37e 6.23f 29.85cd
V,S;3 400h 3.10g 13.03i 2.13de 9.52e 32.11fg 1l.64e-g 24.74hi 1.67 d-f 3.56i 524k 32.02b
V2Sa 3.66k 2.66]j 12,12k 2.66b 8.57i 28.10jk 1.99bc 24.03j 1.64e-g 3.30j 4.94i 33.23a
VS, 4.93c 4.18¢c 15.00d 1.75i 9.90d 34.78 bc 143gh 26.77 cd 187c 5.13b 7.00c 26.74h
VsS, 4.33f 343f 1407g 205f 9.11g 3257 e-g 1.67 ef 25.48f-h 1.69de 433e 6.02g 28.00e-g
V3Ss3 3.93i 2.93h 12.73j 2.33c 8.76h 30.81h 1.74d-f 24.21jj 1.61e-h 3.73h 5.35j 30.24c
V3Sa 3.331 2.181 11.31m 2.66b 8.17] 27.23kl 2.19ab 23.52j 1.58gh 3.11k 4.69m 33.68a
V4S1 426¢g 341f 14.76e 1.83h 948e 33.28de 1.68 ef 2581e-g 187c 477 c 6.65d 28.25ef
V.S, 3.90i 2.80i 13.95¢g 2.16d 9.28f 31.68gh 181c-e 25.10gh 1.63e-h 3.90¢g 5.53i 29.54cd
V4S;3 3.66k 241k 12.69j 2.66b 9.00g 28.81ij 197c¢ 23.57j 1.55hi 3.80h 5.35j 28.97 de
V4Sa 3.16m 1.83m 11.891 2.90a 8.02j 26421 228a 22.63k 1.50i 3.17k 4.67m 32.11b
Sig. level ok % o % ok * * * - o *x *x
CV (%) 0.8 1.08 0.74 15 1.08 201 7.45 1.83 1.82 11 0.88 219

In a column, figures having same letter do not differ significantly as per DMRT. **= Significant at 1% level of probability,*= Significant at 5% level of probability
V1: BARI Gom- 25, V,: BARI Gom- 26, V3: BARI Gom- 27 and V4: Shatabdi; S1: 15 November, S,: 30 November, S;: 15 December, S4: 30 December.

Conclusion

The results of this investigation concluded that the highest
plant population m? (58.17) and the highest plant height

(89.59 cm) were recorded in 15 November sowing. BARI
Gom 25 produced the highest plant populationm? (50.33)
and the highest plant height (86.32 cm) whereas the same

trend was noted in the interaction of BARI Gom 25 x 15 No-
vember sowing. The lowest performance of these two param-
eters was recorded in the interaction of Shatabdi x 30 De-
cember sowing. The highest grain yield (2.18t hal) was

found in the interaction of BARI Gom 25 x 15 November
sowing as contributed by its highest number of effective
tillers hill'*(4.73), the highest number of spikelets spike™
(17.77), the highest number of grains spike™(37.89) and the
highest 1000-grain weight (29.99g). The individual effect of
the BARI Gom 25 and 15 November sowing on those param-
eters was also noticed as the highest. The lowest grain yield
(1.5 t ha'') was observed in the interaction of Shatabdi x 30
December sowing due to the poor performance of the yield
components of this treatment combination. The variety BARI
Gom 25 and BARI Gom 26 both gave better yield when sown
on 15 November. Consequently, BARI Gom 25 and BARI
Gom 26 should be sown on 15 November rather than late
sowing to obtain better performance and grain yield of
wheat. Thus, the present study suggested that the varieties
BARI Gom 25 and BARI Gom 26 when seeded on 15 Novem-
ber produced the highest yield under and usually dependent
on the existing field conditions.

Open Access: This is open access article distributed under the
terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any
medium, provided the original author(s) and the source are
credited.
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