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ABSTRACT

This paper highlights the importance of sunflower, and its current status, giving the prospects of improving
its production through intercropping it with sunn hemp legume. The review focuses on Tanzania, where
smallholder farmers mainly produce sunflower as a cash crop and a source of vegetable oil. The crop’s
production is threatened by decreased soil fertility, attack by pests and disease, limited rainfall, and the
high cost of inputs like fertilizers and chemicals. This calls for adopting farming systems that can meet
the increasing demand for sunflowers. Intercropping sunflower with a legume such as sunn hemp is
an environmentally friendly technique for increasing and sustaining the productivity of the farmland.

HIGHLIGHTS

@ Sunflower is a critical raw material in producing edible vegetable oil, as biodiesels, cosmetics,
lubricants, paints, and drugs, besides being a source of livestock feeds.

@ Factors affecting sunflower production include decreased soil fertility, attack by pests and disease,
inadequate rainfall, and high cost of inputs such as fertilizers.

@ Integrating sunn hemp into sunflower cropping systems can boost crop production while contributing
to soil fertility.
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Sunflower, which is botanically referred to as
Helianthus annuus is an annual crop characterized
by a large inflorescence flowering head. It’s called
a sunflower because its head takes the shape of
the sun (Scherr and McNeely, 2008). Sunflower is
characterized by an irregular stem that is hairy
with coarsely notched leaves, with a circular head
with approximately 1000 to 2000 flowers connected
by only one receptacle base (Malézieux et al. 2009).
Based on the variety, the crop can grow up to the
height of 4.5 m, with the head measuring up to 30
cm in diameter (Muok et al. 2010). Like palm oil
and groundnuts, sunflower is taken as one among

the potential substitute source of the old fangled
vegetable oil in the tropics (Ogunremi, 2000).

Even though sunflower is grown on every continent,
the largest crop producers include Argentina,
Eastern Europe, the European Union, the United
States of America (USA), India, and China. Between
1997 and 2002, the USA accounted for about 10%
of the global sunflower production (Oil et al.
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2014). Between 1997 and 2004, sunflower ranked

fifth behind soybeans, rapeseed, cottonseed, and
peanuts. In 2015, the global sunflower production
was roughly 40 million metric tons (FAOSTAT,
2015). Tanzania is rated position 10 worldwide
among the major producers of sunflower seeds and
second in Africa (Salisali, 2012; FAOSTAT, 2015). In
Tanzania, sunflower is produced in fifteen regions:
Singida, Iringa, Dodoma, Manyara, and Rukwa,
with capacities of 40, 13.83, 12.35, 11.91, and 11.18%,
respectively (URT, 2012).

Sunflower is considered one of the drought-tolerant
crops because of its deep, extensive taproot system,
which can extend beneath the average rooting
depth of most annual crops to extract water and
nutrients (Acland, 1971). Garcia-Vila et al. (2012)
showed that this crop is cultivated under both
arid and semi-arid climatic conditions whereby
it can be under irrigation or rainfed. When under
irrigation, normally sprinkler and furrows irrigation
methods are the crop’s most preferred and common
irrigation practices. It is worth noting that this crop
requires only a limited amount of water (~ 50 mm)
as supplemental irrigation (Casadebaig et al. (2011).

Given that most farmers cannot afford fertilizers,
sunflower ought to be intercropped with legumes
that offer many benefits, including mitigation of
greenhouse gas emission, atmospheric N fixation,
and contravention of pests and weeds cycle (Lemke
et al. 2007). Henceforward, to maintain the food and
nutritional security and sustain the agricultural
activity, legume inclusion in cropping systems
should be considered. Meena et al. (2015), Panda
et al. (2020), and Raza et al. (2021), in their studies,
reported multiple benefits of legume intercropping,
which include enhancement of soil fertility by
solubilization of fixed phosphorus and nitrogen
fixation besides being able to decrease different
abiotic and biotic stresses in the cropping systems
like weeds, pests, and diseases. The use of legumes
reduces the over-dependence on agricultural
chemicals, and this is important in organic farming
and a sustainable production system (Verma et al.
2015; Maitra et al. 2021).

Compared to monoculture, the addition of legumes
in agricultural production can help to overcome the
high price of agricultural inputs like fertilizers since
such companion crops increase the accessibility and
availability of nitrogen, potassium, and phosphorus
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in the soil (Huang, 2007; Stagnari et al. 2017). The
reduction of tillage and fertilizers needs is essential
in reducing the emission of greenhouse gases,
lowering the problem of soil acidification and
eutrophication in water bodies (Clark et al. 2013),
and increasing soil Carbon sequestration (Reckling
et al. 2014). Legumes have a significant role in
increasing system productivity and enhancing
resource use efficiency compared to pure stand
(Faridvand et al. 2021; Jena et al. 2022). Sousa et
al. (2022) in their study explained that sustainable
agriculture involves the use of technologies that
aim at increasing the availability of N, in which
legumes and particularly beans were highlighted
as key contributors to the ecological and economic
sustainability of production systems.

There are different cropping systems in sunflower
production, which can take both relay, row, and
strip intercropping systems (Robinson, 1984).
Compared with sole crops, intercropping sunflower
with legumes is often regarded as highly important
because it increases land productivity. For instance,
intercropping sunflower with soybeans was shown
to improve the productivity of the soil, and that
phenomenon was attributed to the complementary
use of resources among the two companion species
(Andrade et al. 2012; Echarte et al. 2011).

SUNFLOWER PRODUCTION AND
DISTRIBUTION IN TANZANIA

Tanzania is one of the nations that produce
sunflowers in the world. The crop is used to
produce edible cooking oil, which is cholesterol-
free; after processing, the by-product is used as
feed for livestock. Currently, about 13% of edible
oil in the world is from sunflowers. The sunflower
was brought to Tanzania by colonialists during
the colonial era. It adapts and grows well in
approximately all parts of the country, as opposed
to other sources of vegetable oil crops such as palm
oil that are location specific (Fernandez-Luquefio
et al. 2014). Fascinatingly, compared to other crops
like wheat and maize, a sunflower grows well in
the semi-arid areas, including the Central regions
of Tanzania. Sunflower is grown by small farmers
to improve their living standards.

Though there is a high production of other oilseeds
like sesame and groundnuts, there has been low oil
production from such crops. Most farmers prefer
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to sell raw sesame and groundnuts for other uses
instead of processing them for oil. Since the crops
mentioned above have various uses compared to
sunflower, makes sunflower oil remains the most
vital vegetable oil produced in Tanzania (Fernandez-
Luqueno et al. 2014). Rathore (2001) reported that
oil derived from sunflower is called premium oil
since it has a high level of unsaturated fatty acid,
containing up to 60% of polyunsaturated fatty acid.
Such an attribute makes sunflower oil the most
preferred vegetable oil used in diets since it helps
reduce cholesterol levels in the blood.

Due to decreased soil fertility and the high price of
farm inputs like fertilizers, sunflower production
in Tanzania can not keep up with the rapidly
growing population and external markets. In that
case, innovations like intercropping sunflower with
legumes such as sunn hemp can increase sunflower
production and utilization of natural resources
(Andrade et al. 2012; Echarte ef al. 2011).

Economic importance of sunflower

Sunflower is one of the vegetable oils crops, with
many benefits, such as being a source of nutritional
food for humans and having its seed cake involved
in animal feed preparations as an ingredient
(Malik et al. 2017). Of essence to note is that after
processing, 36% by mass of sunflower cake and
meal contain about 45-50% protein content (Oliveira
et al. 2016; Malik et al. 2017). Sunflower meal is
comprised of minerals, vitamin B, and amino acids,
besides being characterized by a high antioxidant
content, which is captivating nutritious food meant
for humans and the ingredients for animal feeds
like chicken and pigs (Wanjari and Waghmare,
2015). As one of the promising protein sources in
food preparation, sunflower seeds can be prepared
as a substitute for soybeans, whose production
is limited (Oliveira et al. 2016). Its seeds can be
processed into various forms like flour, roasted,
baked, or boiled as a composite functional meal
(Wanjari and Waghmare, 2015; Grasso et al. 2019).
The oil obtained from sunflower seeds is being
consumed by many households. In addition, it is a
raw material in food industries for making butter,
snacks, margarine, and bread (Kottapalli et al. 2020).

Several parts of sunflowers have been diagnosed
to be competent in traditional medications in the
treatments of various health problems such as
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sores, dysentery, diarrhea, cough, and skin rashes

(Mohiuddin, 2019). Processed sunflower seeds
contain dietary fiber, fatty acid, high protein,
vitamins, and minerals, and it’s the source of
antioxidants with low carbohydrates (Shahbaz et al.
2018). The nutritious components of the sunflower
oils determine their functional characteristics,
and they are also active in avoiding human
illnesses like coronary heart disease, cancer,
hypercholesterolemia, hypertension, and diabetes
(Katsarou et al. 2015).

Sunflower is not only involved in the production
of edible vegetable oil, but it is also a source of
raw materials in the production of many products
such as biodiesels, cosmetics, lubricants, paints, and
drugs (Rocha-Filho et al. 2016). In addition, Muok
et al. (2010) reported that sunflower oil is useful in
making varnishes and paints since its oil has a better
drying feature which does not have any effect on
the color of the polished surface.

Factors affecting sunflower production

Sunflower production is being hindered by many
factors, which can be biotic or abiotic. In general, its
production challenges include decreased soil fertility,
lack of improved seed varieties, unpredictable
rainfall, low rainfall, undependable markets, price
fluctuations, and the high price of agricultural
inputs (such as fertilizers and chemicals). Others are
pests, diseases, poor agricultural extension services,
lack of awareness, absence of farm machinery,
attacks by birds, competition from edible oil
imports, and extreme weather conditions (Adeleke
and Babalola, 2020).

During the cultivation period of sunflower, various
diseases such as leaf spots, rusts, stem rots, head
rots, root rots, and white blisters can emerge.
Still,they can be eliminated easily using different
farm practices such as crop rotation, biopesticides,
and irrigation (Ebrahimian et al. 2019). Climate
change is another factor causing significant effects
on sunflower production and yields. That is, due to
inadequate rainfall, the water supply to the crops
is limited, which ultimately results in low yields.

Lack of knowledge and information involving
sunflower cultivation, processing, and marketing
creates many difficulties for farmers. More and
adequate information about planting, seed rate,
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the type and quantity of fertilizers to be applied,

disease and pest control, and marketing availability
is vital to attaining optimal yield in sunflower
farming (Gupta, 2014). Birds, insects, and rodents’
attacks might lead to vast loss to the sunflower in
the field. Human beings can also cause the loss of
sunflower outputs by plucking the flowers due to
their captivating and beautiful look, resulting in
both quantity and quality yield loss (Adeleke and
Babalola, 2020).

GENERAL INFORMATION ABOUT
SUNN HEMP PRODUCTION

Sunn hemp, botanically referred to as Crotalaria
juncea, L. is one of the tropical legumes that
originated in India about 400 B.C. It was first
introduced in Europe by the years 1791 and 1792.
The world’s largest producers of sunn hemp
include China, India, Bangladesh, and Brazil. It’s
also produced in other countries like Romania, the
United States, Russia, CIS countries, Korea (DPR),
and Pakistan (Chaudhury et al. 1997). Cook and
White. 1996 reported that the first research in the
United States involving sunn hemp was done in the
1930s. The tropic sunn was introduced in the U.S.
to be used as a green manure crop or warm-season
cover crop (Mansoer et al. 1997).

Sunn hemp has long taproots with lobbed nodules
and a stem almost 2 cm in diameter. It’s characterized
by an open raceme inflorescence, with its flowers
containing five hairy sepals and deep yellow petals.
The crop matures between 60 and 90 days after
planting, producing small flattened, dark grey to
black seeds. Within sixty days it can grow up to the
height of 6 feet, producing a lot of organic matter
up to 4 tons per ha. The crop can fix nitrogen and
transfer the residual potash and phosphorus from
the deeper soil layers to the upper horizons. Sunn
hemp grows well in dry regions with well-drained
sandy soils characterized by a pH of 5-8.2 (Acland,
1971). It adapts well to soils that range from coarse
to fine-textured, as well as to both infertile and
fertile soils. In addition, this crop adapts well to
variable amounts of rainfall.

Economic importance of sunn hemp

Sunn hemp is generally utilized as green manure
to improve soil fertility because it can produce high
amounts of biomass within a few days, between 60
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and 90 days, by which the plant can reach a height
of 4 to 6 feet (USDA, 1999). As a legume, sunn
hemp fixes typically a large amount of nitrogen,
making the soil more fertile. Rotar and Joy (1983)
and Mansoer et al. (1997) reported that sunn hemp
adds about 140 and 126 pounds of N per acre,
respectively, after 60 to 70 days of its growth. Thus,
this is an indication that a large amount of N is
being produced hence a crop like a sunflower ought
to follow sunn hemp to exploit the symbiotically
fixed N. The study that was conducted by Mansoer
et al. (1997) showed that 38% of the N in biomass
continued to be available for maize that was planted
16 weeks after mowing the sunn hemp.

Sunn hemp gives a similar advantage to grass cover
crops, which consist of increasing organic carbon
contents, improving water infiltration, erosion
control, the addition of nitrogen by biological
nitrogen fixation, and cooling soil temperatures
(Reeves, 1994), The nitrogen provided by the
sunn hemp can decrease nitrogenous fertilizers
requirements (Ebelhar et al. 1984; Holderbaum et
al. 1990).

Ribas et al. (2003) reported that sunn hemp
intercropped with okra demonstrated higher
productivity than the non-intercropped okra. The
study conducted by Oliveira et al. (2007) revealed
that intercropping taro with sunn hemp increased
the amount of nitrogen in the system, whereby
211 kg ha of N was observed, correspondingly
sunn hemp indorsed the cycling of nutrients to an
average of 17, 85, 151 and 27 kg ha* of phosphorus,
potassium, calcium, and magnesium, respectively.
This tropic legume can produce huge amounts
of biomass and symbiotic nitrogen in an eight
to twelve weeks’ frost-free period (Wang et al.
2011). Compared with other cover crops such as
velvet bean (Mucuna pruriens) and cowpea (Vigna
unguiculata), sunn hemp accumulates a high amount
of phosphorus (P) and nitrogen (N) because it
produces a high amount of biomass (Wang et al.
2011).

Sunn hemp can also as serve as a cover crop
preventing soil erosions and improving soil
properties hence conserving soil water and nutrients.
Rotar and Joy. (1983) reported that Sunn hemp can
equally be used as a forage crop, used in making
paper fiber, and a substitute for fuel crops. In India,
the crop is reported to be drought-tolerant, adapting

Online ISSN : 2454-9541



Current Status and Prospects of Improving Sunflower Production in Tanzania Through... k¢

to various soils. It improves and modifies the soil
condition, adds nitrogen to the soil, produces huge
organic matter, which is beneficial to the soil, resists
root-knot nematodes, and suppresses weeds. It is
not an alternate host of diseases and pests affecting
commercial crops and producing high seed yields
(Rotar and Joy, 1983).

IMPORTANCE OF SUNFLOWER-SUNN
HEMP INTERCROPPING

Intercropping refers to the concurrent cultivation
of at least two kinds of crops grown in an area
in which there is optimal use of resources (water,
nutrients, carbon dioxide, light, etc) throughout the
season or part of their growing season (Madani et
al. 2018; Gitari et al. 2020). According to Baumann.
(et al. 2001), it is a component of sustainable
agriculture in which the degree of biodiversity is
high with resultant biological stability. As opposed
to monocropping, which is normally practiced in
large-scale agriculture, and involves heavy use of
machines, smallholder farmers prefer intercropping
as they target to produce food to sustain their
families (Ochieng et al., 2021; Mwadalu et al., 2022).
Intercropping practice is essential since it produces
stable yields, with only a few inputs for nutrients
additions, pest and disease control are required. Yet,
it has an ultimate goal of maintaining soil fertility
(Maitra et al., 2021).

Gitari et al. (2018b, 2020), Jena et al. (2022), and
Nyawade et al. (2019a, b) have reported that
legume intercropping is one of the climate-smart
cropping practices useful to small-scale farmers
with high climatic related risks diversification. In
their studies, Nyawade et al. (2020), reported that
intercropping legumes reduces soil and nutrients
loss besides enhancing ground cover establishment
and increasing crop yields. Saudy and Elmetwally
(2009) reported that one tactic to increase field
crop yields is intercropping. Under intercropping,
the companion crops use nutrients, water, and
light more efficiently (Babec et al. 2020; Zhang and
Li, 2003; Gitari et al. (2018a). Cover crops under
intercropping improve not only the chemical
properties but also the biological properties of
the soil, with resultant high production of the
subsequent crop (Batista et al. 2019). Intercropping
is good for weeds, diseases, pest suppression, and
soil erosion control (Batista et al. 2019).
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When intercropped with legumes such as sunn

hemp, there are many benefits, including soil
erosion control, enhanced water infiltration, and
improved soil fertility (Reeves, 1994; Balkcom and
Reeves, 2005). High yields can be attained when
crop species are intercropped than when the crops
are cultivated under monoculture (Beckage and
Gross, 2020). Multi-cropping systems which involve
legumes can lead to symbiotic nitrogen fixation and
a rise in crop yield through better and more efficient
use of a resource such as water, light, and nutrients
(Jena et al. 2022; Gitari et al. 2020; Nyawade et al.
2020; Maitra and Gitari 2020). Most the legumes
increase organic matter quantities, which support
biological activity in the soil, hence raising the
nutrient availability (Batista et al. 2019; Nyawade et
al. 2019¢). Nonetheless, from various literature and
to the best of our understanding, the intercropping
between sunflower and legumes, particularly sunn
hemp, is quite rare. Given that various merits are
associated with such a cropping system, as noted in
this review, farmers ought to adopt the practice of
integrating sunn hemp into their sunflower farming.

CONCLUSION

This review has disclosed challenges encountering
the production of sunflowers in Tanzania, which
include decreased soil fertility, lack of improved
sunflower seeds varieties, unpredictable/low rainfall,
undependable markets, price fluctuations, the high
price of agricultural inputs (such as fertilizers,
chemicals, and machinery), pests, diseases, and poor
agricultural extension. Sunflower is grown mainly
by poor smallholder farmers who cannot afford the
fertilizers to replenish the decreased nutrients in
the soil. Therefore, intercropping sunflower with
legumes like sunn hemp provides a sustainable crop
production option. Intercropping with legumes such
as sunn hemp is cost-effective and doesn’t support
pest attack and disease establishment besides
having the legume fixing a considerable amount of
nitrogen, which can decrease nitrogenous fertilizers
requirements.
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