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ABSTRACT
The turnip (Brassica rapa) is an important plant from genus Brassica which is mostly
cultivated as a vegetable crop. Usually, it is grown in the season when the
temperature is low. The current review focuses on the importance of turnip due to its
pharmacological importance and high phytochemical profile. Using different types of
fertilizers can directly affect the growth and production of turnip. While growing turnip,
inorganic and organic fertilizers can be used for the sake of higher yields. Among
organic fertilizers, well rotten farmyard manure, poultry manure, and peat moss can
be used. Whereas, Nitrogen (urea), Phosphorus (DAP) and Potassium (SOP) can
be used in combinations as inorganic fertilizers to obtain good results. While using
the organic fertilizers higher growth rate, yield, improved soil structure, low erosion,
lower soil temperatures, soil aeration, help in developing healthy roots, facilitation in
seed germination and increased soil water retention capacity can be observed.
However, through inorganic fertilizers fast growth and easy availability to the crop
can be obtained; moreover, inorganic fertilizers are convenient, affordable and can
OPEN 8 ACCESS be provided in ample amounts. Literature review has revealed that the application of
organic or synthetic fertilizers is necessary for the better growth of turnip plants.
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Growing turnips are a good example of root crops that have their own standards of nutrient inputs that have to be
provided in order to get the best yields possible. Nitrogen, phosphorus, and potassium are the basic nutrients required
for the growth of turnip but in varying proportions. Nitrogen supports growth of the leaves and buds and it is essential
in synthesis of chlorophyll that determines photosynthesis as well as the well-being of the plant (Smith et al., 2024).
Phosphorus helps in the growth of roots and transportation of energy in plant, whereas potassium helps the plant to
endure stress and from diseases (Jones & Brown, 2024).

Also several factors such as soil type, climate and methods used in efficiency and/or application of fertilizers can affect
the nutrient uptake and nutrient utilization in turnips. Several past studies have shown that, proper application of
fertilizers especially when taken in moderation will enhance yields and quality roots. For example, it has been
demonstrated that high levels of nitrogen increase turnip mass without encouraging lush growth that is
counterproductive to root formation (Lee et al., 2024). To the same extent phosphorus and potassium are essential in
encouraging healthy root development and enhancing the general productivity of crops.

From an economical point of view, purchasing fertilizers is one of the largest expenses of farmers. Hence, efficiency
and effectiveness of fertilizer not only touches on yield and quality of the crops but also revenues of growers in turnip
farming business. Soil sampling as well as variable rate fertilizer application methods have been developed as sound
approaches to enhancing the efficiency of use of fertilizers. These approaches assist in fertilizing at the right time and
in the right amount and the right place hence reducing wastage and costs (Taylor et al., 2024).

Area and Production

In various districts of Punjab (Pakistan), turnips are generally cultivated for human food, fodder and seeds. Turnips are
grown on 15,660 hectares; with a total yield of 273,408 tones (GOP, 2015). A variety of factors impacts seed yield and
quality; however, optimal plant spacing, planting material, nutrition, mother plant health, and root size are the critical
ones. According to the most recent global studies, soil fertility has declined due to erosion and heavy use. It is believed
that mineral nutrient shortage restricts development in 60% agricultural land (Cakmak et al., 1996). Mineral elements
serve a vital function in improving plant resilience to environmental stressors.

History

Turnip was originated in middle and eastern Asia and first cultivated in Galicia - a region in northwestern Spain. Turnips
were originally grown during the 1500's and are native to Siberia and certain regions of Eastern Europe, according to
historical records. According to the historical records, the Romans had also utilized turnips as food. Migrating
Americans from Europe (Mostly France), introduced turnips into American land in the 17t century. It was first grown in
Virginia in 1609, and in Massachusetts in 1622. Turnip was first reported (Zohary & Hopf, 2000) in Canada in 1541.
During the 18" century, experts discovered that turnip roots are a wonderful source of energy for farm animals. Due to
their high protein contents, turnips have been used to increase the weight of farm animals particularly during the
fodder's off-season; as turnips have the durability to withstand various climatic conditions (Undersander et al., 2015).
Pharmacological Importance

Turnips have a great importance regarding the medicinal aspects as it has been using for the treatment of many
malignancies in ancient times. The roots of turnip are rich in fats and considered beneficial in curing the breast cancer.
Turnips are also importance in the ailments of kidney and liver diseases (Gairola, 2014). The powdered form of seed
claimed to be a folk cure for cancer. The root is useful for breast tumors; when cooked with lard, moreover, an unguent
produced from the flower is useful in cure of skin cancer (Cao et al., 2021). The crushed ripen seeds have also been
used as a burn wrapping (Foster & Duke, 1990). Furthermore, turnip extract can help reduce uric acid and remove
rental stones (Cao et al., 2021). It improves visual acuity and is used to cure night blindness. Turnip syrup helps to
improve memory (Javed et al., 2019). In Arab region and in Unan territory, conventionally turnip is also used for various
disorders like; cholecystolithiasis, constipation, chronic gastritis (Javed et al., 2019). In a study in which antihepatic
and antioxidative role of turnip was explored by pre-treating rats with CCls (Carbon tetrachloride) to damage livers and
due to Nonprotein-sulfhydryl activities, the damage was drastically reduced (Bhinu et al., 2009). Turnips are also used
for improving the health due to presence of antioxidants (Javed et al., 2019). Antimicrobial role of turnip in
pharmacological studies has also been investigated (Hong & Kim, 2008). Besides this, turnip also has efficacy as
antitumor (Hong & Kim, 2008), anti-inflammation (Shin et al., 2011), antidiabetic (Yu et al., 2004), analgesic and
nephroprotective (Mohajeri, 2013).

Chemical Profile

Turnip is rich in different types of chemicals; investigations of phytochemicals present in the turnip publicized that
lucosinolates (1t020), flavonoids (37to71), volatiles (111t0188) (Paul et al., 2019), Glucosinolates (Padilla et al., 2007),
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indoles (Wu et al., 2012), phenolics (Cartea, 2011) and sulfur compounds (Fernandes et al., 2007). Glucosinolates and
isothiocyanates are distinguished chemicals; present in turnip and have medicinal importance against various
diseases. A common structure of glucosinolate is established on basis of CeH110sS, which can be further divided into
two categories i.e. aliphatic (which include valine, alanine, isoleusine etc.) and aromatic (Tyrosine and phenylalanine).
This division is on the basis of amino acids from which they are constituted (Clarke, 2010). The bitter taste of turnip is
due to the presence of glucosinolate; which is increased with the plant maturity (Jones et al., 2007). The leaves of
turnip are bitterer than the other parts of plant due to the presence of comparatively higher number of glucosinolates
in leaves. High percentage of volatiles is also a constituent of turnip and due to these volatiles less number of insect
pests attack on turnip (Kessler & Baldwin, 2002). Flavonoids are among the major compounds of turnip; these are
present in the form of glycosides, kaempferol, quercetin, and isorhamnetin along with other 35 types, however,
kaempferol and isorhamnetin are the most common flavonoids that have been reported in turnip (Llorach, 2003; Vallejo,
2004). Two types of volatile compounds (involved in the plant defense) are also found in turnip i.e. direct and indirect
volatiles. Direct volatiles are those which are inherently present in the plants while indirect are those which are
developed in the plants as a result of herbivorous attack. When herbivorous attack on the turnip plant, indirect volatiles
are released which are further transferred to the neighbor plants for giving signals of defense (Engelberth, 2004).
Production and Quality Determining Factors for Turnip

Several factors influence turnip production and quality; including soil type, weather, irrigation water, insect-pests,
diseases, nutrient availability, and so forth. It is estimated that mineral nutrient shortages restrict development in 60%
of agricultural land (Camak, 2002). In this sense, inorganic fertilizers play a critical role; chemical fertilizers provide the
initial push that new plants require. The amount of inorganic and organic fertilizers applied to the crops affect both
vegetative and reproductive development (Opena et al., 1986).

Factors Responsible for Low Yield

Improper cultural practices, lack of information, availability of sources, attack of various pests, low quality seed and
environmental conditions may play a role for rancher's low yield. Proper culturing frameworks improve air circulation,
water transmission, root development and supplement take-up (Ojeniyi, 1992; FAO, 2000). The pattern of growing a
specific crop is also responsible for affecting the yield as Ennin et al. (2007) reasoned that planting on edges is best
as it prompts increment in the harvest's yield because of expanded plant populace thickness that encourages weed
concealment and lessen crop-weed rivalry. Janssens (2001) explored that hill planting gives positive conditions to the
arrangement of tuberous root, along these lines it tends to be presumed that developing on hills is superior to the
developing on edges, especially in overwhelming soils. Additional, Genotypes contrast altogether in capacity to endure
phosphorous pressure and the degree to which their physio-morphological development is influenced by phosphorous
inadequacy (Fujita et al., 2004; Yong-fu, 2006). The application of fertilizers without potassium not only affected the
potassium adversely uptake but also affected uptake of nitrogen and phosphorous (Singh et al., 2009). Application of
potash (P) is very compulsory for rapid tubers growth and for attaining a good yield. It is the main part of the necessary
nutrients required for better plant growth and also assists to enhance early crop growth. Energy transfer is also
influenced by this fertilizer which is vital for metabolic processes within the plant.

Importance of Fertilizer and Manure

Mineral fertilizer has been proposed for crop cultivation in recent years in order to improve the poor intrinsic potency
of soils. However, it is now widely acknowledged that the usage of mineral fertilizer has not been beneficial in industrial
agriculture because it is often correlated with decreased crop production, soil acidity, and nutrient imbalance. However,
to correct the nutrient imbalance in infertile soils, adequate mineral fertilizer application, especially nitrogen and
phosphorus is needed (Peter et al., 2015).

Due to a continuous increase in the size of human population; the demand of food stuff has also been increased. To
meet the ever increasing demand of vegetables, various cultivars are being developed and along with using the most
promising cultivars; application of proper fertilizers and using modern cultural practices can enhance the production
significantly (Haider et al., 2012).

Application of NPK at proper time with right dose is necessary to fulfill the nutritional requirements of the crop. In the
current scenario, farmers are using inorganic fertilizers as a main source of NPK as photosynthetic activities and soil
fertility can easily be enhanced by applying the NPK (Mokrani et al., 2018). Anyhow, the use of fertilizers in excess can
be harmful for environment and can also deteriorate the soils. Furthermore, injudicious use of fertilizer may lead
towards the deficiency in the number of tubers; which ultimately reduces the crop yield and also provide the chances
for diseases and insect pests attack.

https://doi.org/10.55627/zoobotanica.002.02.0600 123


https://doi.org/10.55627/zoobotanica.002.02.0600
https://ift.onlinelibrary.wiley.com/doi/full/10.1111/1750-3841.14417#jfds14417-bib-0071
https://ift.onlinelibrary.wiley.com/doi/full/10.1111/1750-3841.14417#jfds14417-bib-0020
https://ift.onlinelibrary.wiley.com/doi/full/10.1111/1750-3841.14417#jfds14417-bib-0035

For good production and promising turnip yield, calcium (Ca), potassium (K), boron (B), magnesium (Mg), chlorine (CI),
sulphur (S), copper (Cu), iron (Fe), molybdenum (Mo), manganese (Mg), carbon (C), oxygen (O), hydrogen (H),
nitrogen (N), phosphorus (P) and zinc (Zn) etc. are all necessary. Some micronutrients like silicon are not mandatory
for the growth of turnip; anyhow their application can enhance the yield. As a result, a proper nutritional balance is
required to grow healthy plants. Plants require comparatively high amounts of Mg, K, S, N, P, and Ca; that are referred
to as macronutrients, however, the remaining elements are referred as micronutrients.

The integrated plant nutrients' system improves soil productivity by combining chemical fertilizers, soil nutrients, and
organic sources of plant nutrients, such as nutrient transfer via agro-forestry systems and bio-inoculants, and is
adaptable to farming systems in both irrigated and rainfed agriculture (Singh et al., 2012). According to the FAO (2000),
integrated nutrient management takes into account the underlying connections between economic feasibility, plant
nutrients and environmental quality. Integrated nutrient management is more crucial for seasonal or yearly cropping
system rather than the individual crop (Hussain, 2016). Integrated nutrient management system emphasizes on the
sustainable agricultural productivity under which the main concern is to retain the soil productivity rather than the soil
fertility. This system is responsible for soil conservation to enhance the organic matter in the soil and maintain the soll
productivity (Singh et al., 2012).

Manures play an important role in agricultural production by lowering the cost of artificial fertilizers and also enhancing
soil conservation (Kumar & Trehan, 2012). Manure's nutritional components are accessible to plants for an extended
period of time. Besides the nutrients given by manures, the organic material offered by them enhances soil structure
and aids in the availability of other fertilizer components to the plant.

Nitrogen

Nitrogen is very important macro nutrient required for stimulating the plant's vegetative growth and ultimately improves
the yield (Shah et al., 2024). Nitrogen use efficiency can be described in different ways (Fageria et al., 2005). It is
critically of great importance for plants to give appropriate yield in response of taking sufficient amount of nutrients.
The circulation of applied nitrogen fertilizer in the plant enhances the morphological characteristics of plants that are
responsible for giving good yield (Fageria et al., 2009). The effect of different nitrogen levels was examined by K. Sutluj
variety in terms of different growth and other parameters. It was observed that with an expansion in the portion of N
resulted in yield enhancement. Application of nitrogen fertilizer at some critical stages of the crop can enhance the
yield as 15 kg/ha on a daily basis (Kumar & Trehan, 2012). The nitrogen application caused an increase in the dry
matter content in tubers and starch by 1.29% and 0.45%, respectively.

Fertilizing the soil, a procedure of controlled natural disintegration of natural deposits into somewhat humified material
is utilized to change over natural waste into reasonable structures for land applications (Shaharoona & Arshad, 2003).
Hogland et al. (2003) depicted the vigorous procedures in a little scope fertilizing the soil and assessed how these
procedures could be upgraded. The advanced fertilizing the soil procedure had a generally short turn after some time
for natural issue simultaneously the temperatures of about sixty degree Celsius diminished the issues with pathogen
and weed in the develop manure. The fertilizer had a high healthy benefit, with high groupings of particularly N, K and
P, while the defilements by overwhelming metals and other harmful substance were extremely low. Cheuk et al. (2003)
examined the fertilizers produced using nursery squanders and founds to have high supplement esteems and great
physical properties and could be utilized as top-notch developing media. The completed manures were tried in a
nursery against the traditional development media (Sawdust) and brought about a ten percent yields increment by
utilizing the fertilizer.

The application of compost increases the yield which is monetary beneficial (Fageria, 2009). The nutrients accumulated
in the soil are supplied to the plant determine the agronomic efficiency; that develop the soil crop root framework
(Roberts, 2008). The examination of plant tissues can determine the uptake of nutrients by plants. So the amount of
nitrogen that a plant absorbs can enhance the health and chlorophyll contents in the plant (Fageria et al., 2009).
Applying the correct dose of N manure at time and spot is crucial for a crop. So, it should be ensured the availability of
the N in any form for getting a promising yield (John et al., 2009). Noura Ziadi et al. (2016) uncovered in their
investigation that the technique for utilizing controlled-discharge N manures, for example, polymer-covered urea (PCU),
could decrease N misfortunes and increment N use efficiency (NUE) which ultimate increase the yield of crop.
Although nitrogen accounts for less than 1% of the total dry matter of a mature turnip plant; it performs an equally
significant function as C, O, and H that accounts for more than 90% of the dry matter. Nitrogen shortage is frequent in
sandy soils but rare in organic soils (Bingham & Cotrufo, 2016). Nitrogen has the most impact on cane ripening of any
nutritional element. When nitrogen is restricted 6 to 8 weeks before harvest, sugarcane retains a larger percentage of
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sucrose. In terms of an idea and a farm management strategy, an integrated plant nutrition system embraces and
transcends single-season crop fertilization efforts in favor of long-term planning and control of plant nutrients in crop
cycles and agricultural systems for enhanced productivity, profitability, and sustainability (Vetayasuporn, 2006).
Phosphorus

The second most common plant nutrient to be limited is phosphorus. This component is a central component for both
plants and animals with deoxyribonucleic acid (DNA), a genetically engineered and ribonucleic acid (RNA) seats.
Phospholipids the group of uniformly essential phosphorus-bearing compounds are crucial functions in cellular
membranes. For the general health and vigor of all plants, therefore, phosphorus is necessary. Any particular growth
factors associated with phosphorus have: stimuli in the development of the root, increased strength of the stalk and
stems, improved floral forming and seed yield, improved uniformity of and earlier crop maturity, increased legume N
fixation ability, improved crop quality, increased plant disease resistance and development of the plains over the entire
life cycle (Kochian, 2004).

Among the macronutrients phosphorous exist at second position after nitrogen. This nutrient is involved in many vital
activities occurring in the plant like; respiration, photosynthesis, cellular energy transformation, transferring of
phospholipids and phosphorylates sugar (Plaxtons & Carswell, 1999). The loss of phosphorous from the soil is low as
compared to the nitrogen because it's mobility is low, so its accessibility to the crop is also challenging (Kochian et al.,
2004). The plants which are grown in the soil that is deficient in phosphorous level their leaf area and growth is affected
(Lynch et al., 1991; Plenet et al., 2000). Many studies indicate the interception of light by the crop that are very important
factors involving buildup of biomass underneath the variable phosphorous resource (Plenet et al., 2000). The role of
phosphorous also has been reported in root development, seed formation and determining the number of leaves at
initial stage (Alvarez-Sanchez et al., 1999). Deficiency of phosphorous reduce the yield of crops (Dechassa et al.,
2003). Many metabolic processes, root development and enhancing the germination of seed are correlated with
phosphorous nutrient (El Sayed Hameda et al., 2011). Although the application of phosphorous is necessary for plant
development, contrary massive use of this nutrient can change the structure of soil and remained unavailable for plant
(Marschner, 1995). Inspire of phosphorous fascination, some inventors include Were et al. (2003), Hassan et al. (2005)
had seen the encouraging reactions of yam to consumptions of phosphorous manures. The yields of tomatoes increase
with an increase in P gives to the plants into a large amount, so this large amount causes in the reduction of the weight
of tubers by speeding up the tubers weight and tubers size becomes lesser (Zamil et al., 2010).

Lynch et al. (1991) evaluated the most important last leave from the lower side in the phosphorous treated one and
the non-phosphorous treated one, that at last effect the all leaf zones (Colomb et al., 2000). Reduction in the numbers
of leave in the plants that face the phosphorous deficiency plant that attributed to leaf that decrease the commencing
and growth of the shoot meristems (Chiera et al., 2002). However, decrease in the size of individuals leave can be
caused by weakened cell divisions rate (Assuero et al., 2004) on the other hand decreases in plants epidermal cell
extension that greatly affects the leaf development rates.

Decreases in plant biomass creations or advancement rates under phosphorous inadequate condition may attribute to
any restricts measures of incorporated photosynthetic dynamics radiations (PAR) (Colomb et al.,1995) and to a low
capable change of the captures radiations (Plenet et al., 2000). There is evidence that demonstrates a decline the
photosynthesis in plants rejected of P (Yong-fu, 2006; Fujita et al., 2004). Though, phosphorous fertilizers recovery
phosphorous remain low and range can be less than from ten percent up to thirty percent depends upon sail,
managements and crops factor. Rock phosphate is enormously accessible in the insoluble from TCP changes the
insoluble forms to soluble form a big challenge to the increase in the growth rate

Insoluble rock phosphate (RP) is widely accessible (tri-calcium phosphate). Changing the insoluble form to the soluble
form at a substantially quicker pace remains a significant problem (Chien, 2004). Aside from chemical and physical
modifications, biologically modified (Blum et al., 2002; Arcand and Schneider, 2006) rock phosphate was tried for faster
phosphorous release.

Potassium

Potassium (K) is the plant's 3" most important element. Plants require more potassium than other minerals, omitting
nitrogen and phosphorus. Potassium is a mineral element that is essential for plant life and survival under
environmental stress. K is required for physiological functions, such as assimilation into sinks, cell turgor maintenance,
enzyme activities, photosynthesis, and reducing extra sodium and iron ion absorption in saline and torrential soils.
Under both conditions; water stress and non-stress circumstances, potassium treatment improved suppressed yield
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by up to 15% -25%. (Khan et al., 2004). They found the most siliquae per plant in treatments that got a larger quantity
of potassium.

Pervez et al. (2013) previously reported on increasing the number of sills per plant by increasing the quantity of
potassium. Itis critical for demonstrating drought and disease tolerance, since it has synergistic effects with phosphorus
and nitrogen. Although potash is not an organic molecule, it governs the transfer of photosynthetic and enzymatic
activity (nearly 60 enzymes require K to be activated). They found the most siliquae per plant in treatments that got a
larger quantity of potassium. Pervez et al (2013) also reported that the number of silique per plant also increase by
increasing the quantity of potassium.

Cakmak et al. (1996) noted that when plants are deficient in potassium, their sensitivity to environmental stress
decreases, and active oxygen radicals are activated in the plants. According to Sharma (2007), potassium is required
for biophysical processes and the production of osmolytic materials in order to eliminate the effects of environmental
stressors. According to the study, consuming potassium improved rapeseed production by up to 25% under water-
stress and non-stress conditions.

Role of Fertilizers in Growth of Plants and Soil Nutrients Improvement

Fertilizing the soil, a procedure of controlled natural disintegration of natural deposits into somewhat humified material
is utilized to change over natural waste into reasonable structures for land applications (Shaharoona & Arshad, 2003).
Hogland et al. (2003) depicted the vigorous procedures in a little scope fertilizing the soil reactor and assessed how
these procedures could be upgraded. The advanced fertilizing the soil procedure had a generally short turn after some
time for natural issue simultaneously the temperatures of about sixty degree Celsius diminished the issues with
pathogen and weed in the develop manure. The fertilizer had a high healthy benefit, with high groupings of particularly
N, K and P, while the defilements by overwhelming metals and other harmful substance were extremely low. Cheuk et
al. (2003) examined the fertilizers produced using nursery squanders and founds to have high supplement esteems
and great physical properties and could be utilized as top-notch developing media. The completed manures were tried
in a nursery against the traditional development media (sawdust) and brought about a ten percent yields increment by
utilizing the fertilizer.

Coordinated utilization of substance manures and reused natural waste might be a methodology for economical
creation of yields. This may improve the effectiveness of synthetic manures and in this manner lessen their utilization.
Incorporated utilization of natural and inorganic manures can improve crops profitability and support soil wellbeing and
richness (Satyanarayana et al., 2002). The incorporation of natural wastes and compound manures enhances harvest
yield, natural carbon, soil pH, and accessible N, P, and K in sandy topsoil soil (Rautaray et al., 2003). Biostimulants
help in the application of nutrients and protect plant against environmental stress such as soil salinization and water
deficit, exposure to sub-optimal growth temperatures. As a result, ultimately yield of a crop increases (Jardin, 2015).
Benefits of Compost

A few writing surveys have shown that potatoes delivered with natural practices are more beneficial than potatoes
created utilizing customary strategies. Natural potato contains fewer nitrates (Lairon, 2009) than potatoes created with
ordinary practice.

Bio-compost utilizing mycorrhiza and Azospirillum was founds to decrease nitrates and nitrites substance of potatoes
tuber (Abou-Hussein et al., 2002). Bio-manures, along these lines, can be helpful in natural vegetable creation. Yazdani
et al. (2009) talked about advantages of utilizing bio-manures, which remember impact for the take-up of plant
supplements, for example, phosphorus (Abou El-Khair 2010) and K (Sheng et al., 2002).

Organic Fertilizers

Organic fertilizers can improve the soil's macro and micronutrients (Marculescuu et al., 2002). Growth and development
of organic stuff can be increased by using organic fertilizers. Shafeek et al. (2003) investigated about radish and
discovered that increasing the rate of organic manure up to 40 m3/ application resulted in the highest overall crude
proteins and yield.

Organic manures (i.e. FYM and compost) have essential role in soil-water-plant interactions, soil water and nutrient
retention capacity, and nitrogen release over time (Makaraviciute, 2003). In most tropical area soils, organic matter is
believed to be the ultimate source of soil fertility. This demonstrates the significance of using organic manure for
seedling growth. The addition of the poultry manure to soils has a significant favorable impact on soil fertility retention
(Rayne & Aula, 2020).
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Organic matter

Organic matter is considered a good source of nitrogen that enhances soil structure and bio-activity in ways that
inorganic fertilizer sources cannot (Zhao et al., 2016). Mixture of organic and in-organic fertilizer sources can boost up
soil fertility and enhance production and quality of crop. Organic manures have been used by farmers for millennia to
preserve soil fertility. In reality, each nutrient supply serves a distinct purpose, and no one source is sufficient or can
substitute for another. Integrated application of plant nutrients is considered important regarding the improving the
plant health and nutrition. Organic sources (farmyard manure, crop waste, etc.) enhance the physical characteristics
of the soil in addition to supplying nutrients. These materials reduce plant nutrient losses due to leaching and
volatilization while avoiding nutrient fixation by soil components (Jadon et al., 2016). Sugarcane, as a high feeder crop,
depletes soil nutrients quickly.

Inorganic fertilizers are the quickest and most reliable means to enhance crop output, but their high cost and restrictions
prevent farmers from utilizing them in the appropriate quantities and proportions. The constraints associated with
various plant nutrient sources are frequently overcome when they are utilized in sensible combination, which is not just
complimentary but synergistic in the long run (Jadon et al., 2016). Fertilization procedures differ considerably based
on location (Robert, 2008). Imbalanced fertilizer usage appears to be one of the causes contributing to the consistently
poor cane yield. Crop growth is regulated by a variety of variables, one of which being plant nutrition.

A large number of animal excreta produced annually in Pakistan that is estimated 314.9 million tons which is equal to
69.1 million tons of dry manure. This manure is rich in macro nutrients as comprising of 1.44, 1.10, 0.34 million tons of
nitrogen, phosphorous and potassium, respectively. It also contained trace amount of micro-nutrients and minerals.
Farmers do not utilize this bulk source of nutrients in a proper way, so almost 83% of organically produced nitrogen is
wasted (Chen & Graedel, 2016). The soil which was receiving the livestock manures, sugarcane cake and poultry
manures was tested regarding the biological and chemical properties of the soil and results revealed that all treatments
improved soil organic C, total N, P, and K status except chemical fertilizer application (Ren et al., 2014).

CONCLUSION

Turnip is an important horticultural crop that is mostly used as vegetable. This crop has great medicinal importance
and has been used for treatment of various diseases since the ancient era. To achieve a high turnip yield, fertilizer
application is critically important. Different organic and inorganic fertilizers i.e. nitrogen, phosphorous, potassium,
composts, and manures can be utilized to obtain the promising results in turnip crop. It can simply be concluded that
appropriate fertilizer at proper time with proper dose rate can enhance the turnip production significantly.
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