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ARTICLE INFO ABSTRACT

The local production of oilseeds in Pakistan contributes 0.507 million tons out of a
total of 3.255 million tons, while 2.748 million tons are imported. Pakistan focuses
on major oilseed crops such as sunflower, canola, rapeseed, mustard, and cotton. The
study aims to investigate the impact of planting dates on the growth and seed yield
of sunflower, recognizing its multifaceted importance in promoting digestion,
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Keywords cardiovascular health, and cognitive function. The trial was carried out during the
Sunflower spring season of 2020 at the Experimental Farm of the Department of Agronomy,
Varieties Sindh Agriculture University, Tandojam. Sunflower varieties, namely HO-1 and
Sowing dates Suncrop 555, were studied. The findings indicated that sowing sunflower crops on
Yield February 15th led to the highest values in various growth and yield parameters,
0il contents including plant height (177.67 cm), flowering days (97.50), maturity days (109.17),
RCBD stem girth (29.83 cm), seeds per head (1007.7), seed weight (88.50g), head diameter

(17.83 cm), seed index (700.83g), seed yield (483.50 kgha-l), and oil content
(38.00%). The planting date of February 15th demonstrated optimal crop
development and yield characteristics. Furthermore, the variety "Suncrop 555"
exhibited significantly higher crop yield compared to the "HO-1" variety.
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INTRODUCTION

The sunflower (Helianthus annus L.) is an important crop
cultivated worldwide for food and oil purposes. In
Pakistan, the major oilseed crops are sunflower, canola,
rapeseed, mustard and cotton. The total availability of
edible oils during 2019-20 remained at 3.255 million
tons of which local production contributed 0.507 million
tons and the import share of edible oil/oilseeds was

2.748 million tons (Adhikary et al, 2016). Sunflower
seeds are either eaten directly or processed for cooking
oil and other purposes. Sunflowers are primarily grown
for oil purposes. Vitamins, minerals and nutrients such
as iron, magnesium, selenium, zinc, and potassium are
rich in sunflower seeds. Sunflower seeds stimulate
digestion, the functioning of the cardiovascular system
and the capacity of the brain (Anisuzzaman et al., 2018).

29


file:///E:/Journal/2024/Published/10.33687/ijae.012.001.4985
file:///C:/Users/user/Downloads/finalvol9issue32021ijae26articles/Available%20Online%20at%20EScience%20Press%20International%20Journal%20of%20Agricultural%20ExtensionISSN:%202311-6110%20(Online),%202311-8547%20(Print)https:/esciencepress.net/journals/IJAE
file:///C:/Users/user/Downloads/finalvol9issue32021ijae26articles/Available%20Online%20at%20EScience%20Press%20International%20Journal%20of%20Agricultural%20ExtensionISSN:%202311-6110%20(Online),%202311-8547%20(Print)https:/esciencepress.net/journals/IJAE
file:///C:/Users/user/Downloads/finalvol9issue32021ijae26articles/Available%20Online%20at%20EScience%20Press%20International%20Journal%20of%20Agricultural%20ExtensionISSN:%202311-6110%20(Online),%202311-8547%20(Print)https:/esciencepress.net/journals/IJAE
file:///C:/Users/user/Downloads/finalvol9issue32021ijae26articles/Available%20Online%20at%20EScience%20Press%20International%20Journal%20of%20Agricultural%20ExtensionISSN:%202311-6110%20(Online),%202311-8547%20(Print)https:/esciencepress.net/journals/IJAE
mailto:manzoorbushra45@gmail.com
https://esciencepress.net/journals/IJAE
https://crossmark.crossref.org/dialog/?doi=10.33687/ijae.009.03.3369

Int.]. Agr. Ext. 12 (01) 2024. 29-34

The sunflower reacts to differing sowing times
differently but delayed sowing affects both seed yield
and seed quality adversely. Therefore, it is very
important to determine the cultivation of the sunflower
variety for a specific area, depending on prevailing
ecological practices,
particularly the sowing period (Ahmed et al, 2015).
Since sowing time is a key factor in influencing
sunflower seed yield as well as oil content, it is of
primary importance to find an optimal sunflower sowing
date. Too early or late sunflower seeding may have
adverse effects on crop output (Anjum et al, 2012).
When the sunflower is sown later than the prescribed
dates, lower seed emergence contributes to reduced
growth of seedlings and crop yields. Under conditions
where the growth of the sunflower at the rosette stage is
not optimal before the onset of extreme winter, the
seedlings may not survive under frost conditions (Bhatti
etal, 2018).

The delayed sunflower sowing resulted in poor crop
production to seed yield and oil content in studies
(Bughio et al,, 2019). Past studies on similar elements
have shown that delayed sowing has decreased yields in
most crops (Bagheripour et al,, 2017 & Erdogan et al,,
2017). Even if the cultivars are grown in the same
ecological environment, seeding dates may display
differences. Since sunflower cultivars have distinctive
features and yield potential of their own (Ismail, 2019),
they have significant variations in yield and quality
characteristics. Therefore, the selection of cultivars and

conditions and cultivation

sowing dates broadly influence sunflower development.

MATERIALS AND METHODS

The study was conducted at ‘Student Farm’ SAU
Tandojam during the year 2019-20. The experiment
design was a randomized complete block design (RCBD)
with factorial arrangements having three replications.
The net plot size of 15 m2. Four planting dates 15th Feb,
25th Feb, 06th March and 16th March among two
sunflower cultivars i.e. HO-I and Suncropp-555. The crop
was sown using the hand drilling method. All the cultural
and agronomic practices and other intercultural
operations were done when required. The data was
analyzed in Statistix-8.1, a specialized software for
statistical analysis. The difference of variations among the
data from the plots was analyzed using ANOVA, and the
treatment means significance was calculated by LSD test,
wherever it was found to be necessary.
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RESULTS AND DISCUSSION

Plant height (cm)

The maximum plant height of 177.67 cm was recorded
when the sunflower crop was sown on 15% February,
followed by the crop sown on 25t February and 6t
March resulting in the average height of the plant
(156.50 and 132.67 cm), respectively. However, the
minimum plant height (112.33 c¢cm) was observed in the
sown crop (16t March). In the case of varieties, the
height of the plant was higher (167.42 cm) in the “HO-I”
variety than in the “Suncrop555” variety having 122.17
cm. The interactive effect of the 15t February x variety
“HO-1" resulted in the taller height of the plant (215.67
cm), and the dwarf height of the plant (103.33 cm) was
obtained in the interaction of 16t March x variety
“Suncrop555”. According to DMRT (Ducan’s Mean Range
Test), there were significant (P<0.05) differences in the
height of plants among planting dates and cultivars
(Table 1).

Days to flowering

The minimum days to flowering of 97.65 was recorded
when the sunflower crop was sown on 16t March,
followed by the crop sown on 6% March and 25t%
February resulting in average days to flowering of 99.78
and 100.83, respectively. However, the minimum days to
flowering (102.50) were observed in the sown crop (15t
February). In the case of varieties, the days to flowering
were lower (97.76) in the “Suncrop555” variety than in
the “HO-1" variety having 102.78 days to flowering. The
interactive effect of the 15 February x variety “HO-1”
produced the maximum days to flowering (105.00), and
the lowest days to flowering (95.16) were obtained in
the interaction of the 16t March x variety “Suncrop555”.
According to DMRT (Ducan’s Mean Range Test), there
were significant (P<0.05) differences in flowering days
among planting dates and cultivars (Table 1).

Days to maturity

The minimum days to maturity of 105.17 was recorded
when the sunflower crop was sown on 16t March,
followed by the crop sown on 6% March and 25t%
February resulting in average days to maturity of 106.50
and 108.00, respectively. However, the minimum days to
maturity (109.17) were observed in the sown crop (15t
February). In the case of varieties, the days to maturity
were lower (109.00) in the “Suncrop555” variety than in
the “HO-1” variety having 117.11 days to maturity. The
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interactive effect of the 15t February x variety “HO-I”
produced maximum days to maturity (119.67), and the
lowest days to maturity (103.00) were obtained in the
interaction of the 16™ March x variety “Suncrop555”.

DOI: 10.33687/ijae.012.001.4985

According to DMRT (Ducan’s Mean Range Test), there
were significant (P<0.05) differences in maturity days
among planting dates and cultivars (Table 1).

Table 1. Different Planting Dates, Growth and Productivity of Different Varieties of Sunflower.

. = § 1 =) "og o
£ 8 %¢ %2 ¢85 £8 o % E  gw E8

S = 28 S g g 2 3 22 3 32 =

~ = 2 v A

15 Feb 21568 104.01 118.68 24.67 1501 8848 8734 59801 397.64 40.01
25 Feb T 18634 103.68 117.34 24.01 1234 7321 63.01 47434 28051 39.44
06 March = 14634 102.34 11525 2267 934 6751 4134 21734 23481 38.77
16 March 12134 10014 113.20 22.01 734 4034 3434 9834 199.71 37.15
15 Feb - 139.68 100.01 114.68 33.01 1867 11288 87.67 799.68 56538 36.01
25 Feb ) 126.68 98.68 110.15 31.67 1567 9741 71.67 618.68 45331 35.37
06 March § 119.01 97.25 10823 30.67 1334 817.1 49.01 442.68 326.81 34.80
16 March A 10334 95.17 103.01 29.67 1034 6351 2434 29834 23241 34.17

Stem girth (cm)

The maximum stem girth of 29.83 cm was recorded
when the sunflower crop was sown on 15% February,
followed by the crop sown on 25% February and 6t
March resulting in an average stem girth of 28.83 cm and
27.66 cm, respectively. However, the minimum stem
girth (26.83 cm) was observed in the sown crop (16%
March). In the case of varieties, the stem girth was
higher (32.25 cm) in the “Suncrop555” variety than in
the “HO-I” variety having a 24.33 cm stem girth. The
interactive effect of the 15% February x variety
“Suncrop555” produced the maximum stem girth (34.00
c¢m), and the lowest stem girth (23.00 cm) was obtained
in the interaction of the 16t March x variety “HO-I".
According to DMRT (Ducan’s Mean Range Test), there
were significant (P<0.05) differences in stem girth
among planting dates and cultivars (Table 1).

Head diameter (cm)

The maximum diameter of the head of 17.83 cm was
recorded when the sunflower crop was sown on 15t
February, followed by the crop sown on 25t% February
and 6th March resulting in an average diameter of the
head of 15.00 cm and 12.33 cm, respectively. However,
the minimum diameter of the head (9.83 cm) was
observed in the sown crop (16t March). In the case of

varieties, the diameter of the head was higher (15.50
cm) in the “Suncrop555” variety than the “HO-1” variety
having 12.00 cm. The interactive effect of the 15t
February variety “Suncrop555” produced the
maximum diameter of the head (19.66 cm), and the
lowest diameter of the head (8.33 cm) was obtained in
the interaction of the 16% March x variety “HO-I".
According to DMRT (Ducan’s Mean Range Test), there
were significant (P<0.05) differences in the diameter of
the head among planting dates and cultivars (Table 1).

X

Seeds head!

The maximum seed head! of 1007.7 was recorded when
the sunflower crop was sown on 15% February, followed
by the crop sown on 25% February and 6t March
resulting in an average seed head! of 854.0 and 746.5,
respectively. However, the minimum seed head! (520.2)
was observed in the sown crop (16t March). In the case
of varieties, the seeds head! was higher (889.42) in the
“Suncrop555” variety than the “HO-1” variety having
674.75 seeds headl. The interactive effect of the 15t
February x variety “Suncrop555” produced maximum
seeds head! (1129.7), and the lowest seeds head
(404.3) were obtained in the interaction of the 16t
March x variety “HO-1". According to DMRT (Ducan’s
Mean Range Test), there were significant (P<0.05)
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differences in seed head! among planting dates and
cultivars (Table 1).

Seed weight head! (g)

The maximum seed weight head! of 88.50 g was
recorded when the sunflower crop was sown on 15t
February, followed by crop sown on 25t February and
6th March that resulted in an average seed weight head!
of 68.33 g and 46.16 g, respectively. However, the
minimum seed weight head! (30.33 g) was observed in
the sown crop (16t March). In the case of varieties, the
seed weight head! was higher (59.16 g) in the
“Suncrop555” variety than the “HO-1” variety having
57.50 g seed weight head1. The interactive effect of the
15t February x variety “Suncrop555” produced
maximum seed weight head-! (88.66 g), and the lowest
seed weight head! (25.33 g) was obtained in the
interaction of 16t March x variety “Suncrop555”.
According to DMRT (Ducan’s Mean Range Test), there
were significant (P<0.05) differences in seed weight
head-! among planting dates and cultivars (Table 1).

Seed index (g)

The maximum seed index of 700.83 g was recorded
when the sunflower crop was sown on 15% February,
followed by the crop sown on 25% February and 6t
March resulting in an average seed index of 548.50 g and
332.00 g, respectively. However, the minimum seed
index (200.33 g) was observed in the sown crop (16%
March). In the case of varieties, the seed index was
higher (541.83 g) in the “Suncrop555” variety than in
the “HO-I” variety having a 349.00 g seed index. The
interactive effect of the 15% February x variety
“Suncrop555” produced the maximum seed index
(801.67 g), and the lowest seed index (100.33 g) was
obtained in the interaction of the 16% March x variety
“HO-I". According to DMRT (Ducan’s Mean Range Test),
there were significant (P<0.05) differences in seed index
among planting dates and cultivars (Table 1).

Seed yield (kg ha'1)

The maximum seed yield of 483.50 kg ha! was recorded
when the sunflower crop was sown on 15t% February,
followed by crop sown on 25% February and 6% March
that resulted in average seed yield of 368.90 kg ha-! and
282.80 kg ha'l, respectively. However, the minimum
seed yield (218.05 kg hal) was observed in the sown
crop (16t March). In the case of varieties, the seed yield

DOI: 10.33687/ijae.012.001.4985

was higher (396.47 kg ha1) in the “Suncrop555” variety
than in the “HO-I” variety having 280.16 kg hal seed
yield. The interactive effect of the 15t February x variety
“Suncrop555” produced the maximum seed yield
(567.37 kg ha'1), and the lowest seed yield (201.70 kg ha-
1) was obtained in the interaction of the 16t March x
variety “HO-I1". According to DMRT (Ducan’s Mean Range
Test), there were significant (P<0.05) differences in seed
yield among planting dates and cultivars (Table 1).

0il content (percent)

The maximum oil content of 38.00percent was recorded
when the sunflower crop was sown on 15% February,
followed by the crop sown on 25t February and 6t
March that resulted in average oil content of
37.39percent and 36.77percent, respectively. However,
the minimum oil content (35.65%) was observed in the
sown crop (16t March). In the case of varieties, the oil
content was higher (38.8%) in the “HO-1" variety than in
the “Suncrop555” variety having 35.08% oil content. The
interactive effect of the 15t February x variety “HO-1"
produced maximum oil content (40.00%), and the
lowest oil content (34.16%) was obtained in the
interaction of the 16t March x variety “Suncrop555”.
According to DMRT (Ducan’s Mean Range Test) there
was a significant (P<0.05) difference in oil content
among planting dates and cultivars (Table 1).

DISCUSSION

In this study, the planting date of 15t Feb. produced
optimum crop growth and yield characters. The variety
“Suncrop555” resulted in significantly higher crop yield
as compared to the variety “HO-1". However, the oil
content percentage was detected higher in the sunflower
variety “HO-1". These results were further supported by
Ismail (2019) compared two hybrids (i.e. Suraj and
Roshan) that were sown at the National Agricultural
Research Centre, Islamabad, in 2009, on different dates
to check their performance. The soil is mostly clayey
keeping organic material but showing low availability of
phosphorus and micronutrients. Data on different
parameters, i.e. number of seeds/head and weight of
seed per head (g) were collected. The hybrids (Soraj and
Roshan) sown early (mid-July) showed outstanding
performance by producing a seed weight per head19.60
and 23.4 g as compared to the hybrids (Soraj and
Roshan) sown late (end of August) having seed weight
per head of 11 and 12.1 g. (Nasim et al, 2012) revealed
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that the highest plant height (151.18 cm), 1000-seed
weight (51.72g), crude oil content (46.18percent), seed
yield (2.55 t ha-1) and oil yield (1.18 t hal) were
obtained on the second sowing date (20th of April) while
the highest ratio of dehulled/hulled seed weight
(70.04percent) and head diameter (20.49 cm) was
obtained on the first sowing date (10th of April) in 2012.
(Ozer et al, 2018) studied the grade factor in 3 levels
(Record = V1, Zaria =V2, Golshid =V3) and the planting
date factor was studied in four levels (July 15 =D1, July
30 =D2, August 14 = D3, August 29 = D4). The obtained
results showed that the effect of grade and planting date
on the diameter of circular flower of Helianthus annuus,
thousand seed weight and seed yield was meaningful,
but the mutual effect of planting date and grade on
above mentioned cases was not meaningful. The highest
yield of seed and oil was 3523 and 1713 kg h-1.
(Vermorel et al., 2017) concluded that crop growth and
yield were significantly improved by the 1st April
planting date in comparison to the 15th and 30th May
planting dates. (Yazdifar et al., 2018) showed that all the
characteristics of crops are influenced significantly by
planting dates. Numerically high values of height of the
plant, the diameter of the head, seed weight/head, 1000
seed weight and yield were observed when the crop was
planted on Nov. 20t than the rest of the planting dates.
However, lower values of height of the plant, the
diameter of the head, seed weight/head, 1000 seed
weight and yield were observed when the crop was
planted on Dec. 20t%. They concluded that sunflower
crops would be sown on Nov 20% to obtain optimum
crop yield.

CONCLUSION

It was concluded that the planting date of 15th Feb.
produced optimum crop growth and yield characters.
The variety “Suncrop555” resulted in significantly higher
crop yield as compared to variety “HO-1” and detected
higher oil content percentage. Farmers could have
sunflowers cultivated on 15th February because plant
growth and yield are higher as compared to other dates
of cultivation of sunflowers. The drill method could be
used for sunflower cultivation its more efficient for
production.

REFERENCES
Adhikary, B.H., M.S. Ghale, C. P. Dahal and D.B. Ranabhat
2016. Effects if Different Level of Boron o

DOI: 10.33687/ijae.012.001.4985

sunflower botrytis curd production on acid soil
Malepatan Pokhara. Nepal Agriculture Research
Journal, 5(4.): 65-59.

Anisuzzaman, M., M. Ashrafuzzaman, M.R. Ismail, K.
Uddin and M.A. Rahim. 2018. Planting time and
mulching effect on sunflower development and
seed  production. African  Journal of
Biotechnology, 3 (2): 412-416.

Ahmed, B., M. Sultana, ]. Zaman, S. K. Paul, M. Rahman, R.
Islam and F. Majumdar. 2015. Effect of sowing
dates on the yield of sunflower. Bangladesh
Agronomy Journal, 18(1): 1-5.

Anjum, A. S., S. Muhammad, M. Imran and M. Arshadullah
2012. Performance of early and late sown
sunflower hybrids under organic farming
system in rainfed area. Science Techology and
Development, 31 (1): 26-28.

Bhatt, V. K,, P. T. Patel and R. K. Bhatt. 2018. Effect of
methods and dates of sowing on yield of green
sunflower under North Gujarat conditions.
Indian Journal of Horticulture, 64(4): 475-476.

Bughio, Z. U. R. 2019. Fate of sunflower production in
Pakistan. https://ypard.net/2019-04 23/fate-
sunflower-production-Pakistan.

Bagheripour, M., A. A. Behrouz and A. M. Mahdi. 2017.
Study the effect of varieties and planting date on
sunflower production. Annals of Biological
Research, 4(1): 41-46.

Erdogan, O., T. Polat and M. Sezek (2017). The effect of
sowing date and nitrogen fertilizer form on
growth, yield and yield components in
sunflower. Turkish Journal of Field Crops, 22
(1): 143-151.

Government of Pakistan. 2022. Pakistan economic
survey. Finance Division, Government of
Pakistan.

Ismail, D. 2019. The effects of sowing date on growth,
seed yield and oil content of sunflower
(Helianthus annuus L.) cultivars under rainfed
conditions. Fresenius Environmental Bulletin,
28 (9): 6849-6857.

Nasim, M., A. Ahmad, A. Bano, R. Olatinwo, M. Usman, T.
Khaliq, A. Wajid, H. Mohkum, M.M. Hammad, M.
Hussain. 2012. Effect of Nitrogen on Yield and
0il Quality of Sunflower (Helianthus annuus L.)
Hybrids under Sub Humid Conditions of
Pakistan. American Journal of Plant Sciences, 3:
243-251.

33


file:///E:/Journal/2024/Published/10.33687/ijae.012.001.4985
https://ypard.net/2019-04%2023/fate-sunflower-production-pakistan
https://ypard.net/2019-04%2023/fate-sunflower-production-pakistan

Int. ]. Agr. Ext. 12 (01) 2024. 29-34 DOI: 10.33687/ijae.012.001.4985

Ozer, T., AR Alamzadeh and S.G. Mamghani. 2018. glucosinolates. Journal of the Science of Food
Response of foreign and Iranian cultivars to and Agriculture, 37: 1197-1202.
different various pesticides and bolting in Shahin, Y. and Valiollah, R. 2009. Effects of row spacing
sunflower. Agronomy Journal, 21(4): 176-182. and seeding rates on some agronomical traits of
Vermorel, M., RK. Heaney and G.R. Fenwick. 2017. spring canola (Brassica napus L.) cultivars.
Nutritive value of rapeseed; Effect of individual Journal of Central European Agriculture, 10(1),
115-121.

Publisher’s note: EScience Press remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
= permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made. The images or other third-party material in this article are included in the article’s Creative Commons
license, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license

and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

34


file:///E:/Journal/2024/Published/10.33687/ijae.012.001.4985
http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

