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SUNFLOWER GROWTH AND YIELD IN RESPONSE TO COMBINED
APPLICATION OF FARMYARD MANURE AND INORGANIC
FERTILIZERS (NITROGEN AND PHOSPHORUYS)

Abstract

The research was conducted in 2022 in the
Agronomy Student's Experiment Farm at
Sindh Agriculture University Tando Jam. It
used a complete block design with
randomization. The main goal was to
evaluate how much adding different amounts
of FYM and nitrogen-phosphorus affected
the growth and seed production ability of
sunflowers. The research had five different
FYM options and nitrogen-phosphorus
levels. The HO-1 variety was given these
treatments. The assigned treatments were as
follows: T1 = control (no FYM, 0 kg/ha
nitrogen and 0 kg/ha phosphorus); T2 =
adding a small amount of farmyard manure
plus some extra nutrients in the form of
nitrogen at a rate of 30kg per hectare, along
with an additional quantity of 15 kg per
hectare. The best results were seen in T5 (5
tons of farm FYM + fertilizers, with 120 kg
per hectare of nitrogen and 50 kg per hectare
of phosphorus). This method resulted in the
most plants on a square meter (9.11), the
tallest plant growth at about 248.8 cm high;
T5 was closely followed with good results (a
lot of FYM plus 120 kg per hectare nitrogen
and 50 kg phosphorus). The research
indicates that the optimal combination for
enhancing sunflower growth and vyield
includes applying 120 kg ha-1 of nitrogen, 50
kg ha-1 of phosphorus, and incorporating 5
tons of FYM.

Key words: sunflower, growth, yield,
nitrogen + phosphorus, farmyard manure.

1. Introduction

Sunflower (Helianthus annuus L.) is a
significant oil seed crop known for its high
oil quality (Nasim et al., 2011; Khan et al.,
2014). In  Pakistan, its cultivation
commenced on a limited scale in 1960 and

currently covers approximately 9% of the
cropped area annually (FAO, 2013).
Globally, sunflower ranks as the fourth-
largest oil seed crop, following soybean,
palm oil, and canola (Ahmad et al., 2011).
Growing sunflowers is fun because their
seeds have a lot of oil (36-52%) and protein
(28-32%). Also, you can grow them twice in
one year. This makes it even better! (Source:
Rosa et al., 2009). The nation contends with
a critical shortage of edible oil, primarily
driven by relentless population growth,
which has heightened demand. Domestic
production in Pakistan considerably lags
behind the escalating demand, creating a
substantial disparity between production and
consumption (Nhundu et al., 2022; Murad et
al., 2023) The incorporation of farmyard
manure boosts the organic matter content in
the soil, serving as a reservoir for water and
nutrients while preventing compaction and
surface crusting (Simansky et al., 2019). In
sunflower cultivation, nitrogen fertilizer is
applied judiciously to enhance yield and
quality. Nitrogen (N) plays a vital role as a
mineral nutrient essential for plant growth
and development. It promotes vegetative
growth, increases the rate of photosynthesis,
imparts a green color to the plants, and is a
constituent of chlorophyll (Brady and Well,
2005). Nitrogen (N) is indispensable for plant
biochemical processes, contributing to the
synthesis of proteins and the augmentation of
biomass (Lawlor, 2002; Kaleri et al., 2023).
Maintaining optimal soil nitrogen content
during both the vegetative and reproductive
stages is crucial for producing high-quality
grains (Muhammad, 2006). Likewise,
phosphorus (P) is vital for biological
processes. Although soils may harbor a
substantial amount of phosphorus, its
availability to plants is hindered by the
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sources of application and/or soil pH (Shenoy
and Kalagudi, 2005).  Additionally,
phosphorus plays a crucial role in flower
formation, seed production, and the overall
maturity of crops (Osman and Awed, 2010).
Optimal  phosphorus (P) levels were
associated with increased grain weight and
number, as reported by Khan et al. (2014).
Alongside nitrogen (N) and phosphorus (P),
they play a significant role in enhancing seed
oil content, according to Tandon and Messick
(2002). Furthermore, it improves the
utilization efficiency of both nitrogen and
phosphorus, as indicated by Najar et al.
(2011). The study wanted to make the best
use of nutrients in farm crops; lower farming
costs, and protects nature. It focused on
finding out how much nitrogen and
phosphorus are needed for growing
sunflower plants well together. Over the
years, fertilizer use has contributed to
increased yields, but it has also led to issues
such as soil fatigue, desertification, and a
decline in vitality over time. Consequently,
farmers have shifted towards the adoption of
organic fertilizers to enhance the physical
and chemical structure of soils and facilitate
nutrient absorption. With the growing
demand for organic agriculture, expanding
the use of organic fertilizers becomes
imperative to  mitigate environmental
pollution, promote  sustainable  soils
(Khodaei-Joghan et al., 2018), and reduce
reliance on inorganic (nitrogen and
phosphorus) fertilizers.

2. Material and Method
In autumn 2022, an experiment was done at a
farm in Tandojam to test how sunflower
plants grow and produce using natural yard
waste manure along with nitrogen and
phosphorus fertilizers. A  “randomized
complete block design was used for this study
on plots that had sizes of six meters by five
meters (30 square meters). As with the right
way for growing sunflowers, machines were
used to make a good place and get it ready
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well. The test was done three times. The
treatments were as follows: T1 is the control
(O-ton farmyard manure, no nitrogen or
phosphorus added); T2 uses 5 tons of
farmyard manure plus 30 kg ha-1 nitrogen
and 15 kg ha-1 phosphorus. Also present are
T3 with an extra bounty using the same
amount but adding more nitrogen at 60 in
each testing area. We picked five plants when
they were fully grown. We measured things
like the population of the plants (measured in
square meters), how tall and wide their stems
were, the size of the heads on top, the number
of seeds on one head, as well as the weight of
only that head—all while considering
thousands or more seeds per gram! This
helped us get a better understanding of seeds.

3. Statistical analysis
The ANOVA analysis of the collected data
was conducted using the Statistix-8.1
computer program (Statistix, 2006).

CHARACTERISTICS OF SOIL

Characteristics Units Value (2020)
Soil depth (cm) 0-15

15-30
Texture (Class) Sandy clay loam
pH 7.5

1.7

(ds

EC m-1) 231

2.36
Organic matter (%) 0.50

0.60
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Characteristics  Units Value (2020)
Total nitrogen (%) 0.041
0.038
(mg
Available P kg—1) 05
1.0
4. RESULTS

The results confirmed a significant difference
(p < 0.05) in sunflower performance among
various treatments involving farmyard
manure, nitrogen, and phosphorus. Treatment
T5, which received 5 tons of farmyard
manure, 120 kg ha-1 of nitrogen, and 50 kg
ha-1 of phosphorus, demonstrated the highest
values across multiple parameters: maximum
plant population (9.6) square meters, plant
height (248.8 cm), largest plant girth (11.5
cm), head diameter (48.10 cm), highest
number of seeds per head (1978.3), heaviest
seed weight per head (70.5 g), seed index
(34.16 g), and maximum seed yield (2730.7
kg ha-1). Similarly, Treatment T4,
comprising 5 tons of farmyard manure, 80 kg
ha-1 of nitrogen, and 45 kg ha-1 of
phosphorus, showed notable performance,
recording values such as plant population m-
2 (8.5), plant height (230.1 cm), stem girth
(11.5 cm), head diameter (48.10 cm), number
of seeds head-1 (1978.3), seed weight head-1
(70.5 g), seed index (1000 seeds wt., Q)
(30.8), and seed yield (2451.7 kg ha-1).
Conversely, the minimum values for plant
population (5.99) square meters, plant height
(188.0 cm), largest plant girth (6.98 cm),
head diameter (22.1 cm), highest number of
seeds per head (1360.0), heaviest seed weight
per head (31.97 g), seed index (23.98 g), and
maximum seed yield (2050.5 kg ha-1) were
observed in Treatment T1, which served as

July-December, 2023

the control without fertilizers (0-ton farmyard
manure + 0 kg ha-1 nitrogen + 0 kg ha-1
phosphorus).
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Table. 1 Growth and Yield Characteristics of Sunflower with Integrated Farmyard
Manure and Nitrogen + Phosphorus Fertilization

Treatments

Plant
populati
on (m?)

Plant
height
(cm)

Stem
girth
(cm)

Head
diamet
er (cm)

Number of
seeds
head

Seeds
weight
head™
(9)

Seed

index
(2000-
seeds
wt., 9)

Seed yield
kg ha!

T1-Control
(O-ton
FYM+0 kg
ha! (Nitrogen
+0 kg hal
Phosphorus),

5.99

188.0

6.98

22.1

1360.0

31.97

23.98

2050.5

T2-05, ton
FYM+30 kg
ha! Nitrogen
+ 15 kg ha-1
Phosphorus),

6.8

199.6

8.2

34.2

1500.5

35.2

23.66

2266.5

T3-05, ton

FYM + 60 kg
ha! Nitrogen
+ 30 kg ha-1
Phosphorus),

7.5

218.1

9.1

41.90

1580.0

43.20

26.2

2310.6

T4-05, ton

FYM + 80 kg
ha! Nitrogen
+ 45 kg ha-1
Phosphorus),

8.5

230.1

10.1

43.5

1711.7

53.2

30.8

2451.7

T5-05, ton
FYM + 120
kg ha!
Nitrogen + 50
kg ha-1
Phosphorus),

9.11

248.8

115

48.10

1978.3

70.5

34.16

2730.7

SE.

0.277

2.4131

0.1215

1.325

21.612

3.6022

0.7012

55.770

P value

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5. DISCUSSION
In the discussion, T5 demonstrated the
highest outcomes across various parameters,
including plant population (9.6 plants per
square meter), plant height (248.8 cm),
largest plant girth (11.5 cm), head diameter
(48.10 cm), highest number of seeds per head
(1978.3), heaviest seed weight per head (70.5
g), seed index (34.16 g), and maximum seed
yield (2730.7 kg ha-1). Conversely, T1
(control with no fertilizer) exhibited
minimum results, with plant population (m-
2) at 5.99, plant height (cm) at 188.0, stem
girth (cm) at 6.98, head diameter (cm) at 22.7,
number of seeds per head at 1360.0, seed
weight per head (g) at 31.97, seed index at
23.98 g, and seed yield at 2050.5 kg ha-1. Sial
et al. (2022) similarly observed that
sunflower growth and productivity, including
seed output and other agricultural features,
were constrained in treatments without
balanced fertilizer. This suggests that a well-
balanced fertilizer application surpasses the
efficacy of separate treatments, impacting
sunflower vyield significantly. The study
recommends the use of well-balanced
fertilizer to enhance sunflower vyield and
overall productivity. The discussion also
delves into the influence of farmyard manure
on sunflower development and vyield, as
explored by Nouraein et al. (2019). Farmyard
manure, which is a great source of organic
stuff that plants need to grow, gives soil the
necessary food and makes it better at holding
water, so the plants don't die if there isn't
much rain. Alzamel et al. (2022) noted that
the application of farmyard manure
contributes to increased crop Vyields,
including sunflower, aligning with similar
findings in other studies. Various studies,
such as those by Ozer et al. (2003) and
Sefaoglu (2021), have reported varying head
diameters in sunflower, while Gunay (2014)
highlighted that organ mineral fertilizers not
only increased sunflower yield and quality
parameters but also enhanced nitrogen,

phosphorus, and potassium  contents.
(Beyyavas et al. 2011 and Kaleri et al., 2019)
found significant effects of fertilizer
applications on grain weight, emphasizing
the impact of nitrogen in combination with
low-protein fertilizers on grain weight. The
quantity of farmyard manure applied is
determined by crop nutrient needs, soil type,
and other factors, with soils deficient in
essential nutrients benefiting significantly
from increased farmyard manure application.
However, caution is necessary to avoid
excessive use, which may lead to nutrient
imbalances and associated problems, as
highlighted by Kalaiyarasan et al. (2019).
Additionally, the discussion notes the impact
of organic manure on flower size, suggesting
a positive response in  agronomic
characteristics linked to yield. The increase in
flower size is attributed to potential
improvements in photosynthetic efficiency
during the vegetative phase, resulting in
increased head dry matter (Khan et al., 2022
and Soomro et al., 2023). Mehrparvar et al.
(2021) also endorse the use of T5, which
consists of 5 tons of farmyard manure, 120 kg
per hectare of nitrogen, and 50 kg per hectare
of phosphorus. They say this mix can help
sunflowers grow faster while increasing seed
yield. This approval makes it a very helpful
habit for nearby farmers.

6. CONCLUSIONS

The results concluded that different levels of
combined application of farmyard manure
and inorganic fertilizers (nitrogen and
phosphorus) had positive and significant
effects on the growth and yield of sunflower.
However, conclusions can be drawn from the
finding that the best growth and yield of
sunflower were obtained at 05 ton FYM +
120 kg ha-1 Nitrogen + 50 kg ha'
Phosphorus., which are the best levels for
better growth and yield of sunflower.
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