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coats by mustard byproducts in wheat
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Abstract

Urea applied to soil was leached out or vaporize to an extent of 60%, which can be reduced by
nitrification inhibitors. The study was conducted to know the byproduct utilization of mustard as urea
coating material in turn studied soil properties and additional effect on weeds in wheat. It was found that
addition of botanical byproducts like mustard and karanj had increased the N (2.33%), P (0.14%) and K
(1.21%) content. However, each nutrient enhancement was different in different products. N content
recorded highest in coat with mustard and karanj (2.33%), P content in coat with mustard byproduct
(0.16%) and K content recorded highest in coat neem oil and karanj byproduct (2.30%). The coated urea
also recorded to enhance the organic matter content ranged from 1.21 to 2.30%. Per cent organic carbon
was highest in coat with neem oil and karanj byproduct (1.03%). The application of urea coated with
botanical byproducts and neem oils has an influence on weed, Eragrotis tremulo. The least weeds were
observed in urea coated with mustard byproduct (26.60 weeds per plot).
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Introduction

The mustard belongs to family Brassicaceae. It is mainly used in food as a mixture of seeds
from two or more species of Brassicaceae, viz., Sinapis Alba L. (White/yellow
mustard), Brassica nigra (black mustard) and Brassica juncea L. (Brown/oriental mustard).
Mustards are functional foods having useful physiological effects in humans. These are having
wide range of active components, including iso-thiocyanates, phenolics, di-thiolthiones and
dietary fiber . Due to the presence of higher erucic acid and glucosinolates, rapeseed and
mustard oil is not used as ordinary cooking oil. Glucosinolates are sulfur containing
compounds that occur widely in Brassica spp. These substances can lower rapeseed cake
palatability and thus produce a range of nutritional disorders in farm livestock 21, Though the
plant is cultivated as oilseed crop, the leaves of new plants are used as vegetable and they are a
good source of vitamin A, vitamin C, Calcium and iron. Mustard seed contains about 24-40%
oil, 17-26% protein and 19% hull. Seeds are processed for oil extraction and the residue
obtained is called mustard cake. Mustard cake, about 60% of the seed, is generated as by-
product during extraction of the oil. India holds third position in the world for the production
of mustard cake (5.7 Mt every year) 'l Mustard is used to prevent microbial growth of food
spoilage bacteria and increase the shelf life of processed food due to their antioxidant
properties. Antimicrobial components include a broad range of glucosinolates as well as
proteins which have the ability to hinder bacterial growth in foodstuffs. Antioxidant
components such as quercetin, catechin, vitamin C and vitamin E in mustard suppress the
formation of hydrogen peroxides, superoxides, peroxynitrites and thus reduce the rate of food
oxidation [> €l

Like mustard, Azadirachtin of Neem oil is a famous natural anti-fee dent, growth regulator and
Ovi-positional repellent for insects, as a major active ingredient, which make it a perfect
substitute for chemical pesticides. Generally, neem is coated on urea to make slow release
formulation. Nitrogen from Urea is discharged into the soil and water and leached by the
activity of nitrifying bacteria Nitrobactor and Nitrosomonas . These bacteria turn nitrogen
into nitrite and then nitrate, which are highly liquid in nature when present in soil. 60% of
nitrogen leached out or vaporize which can be reduced by these coats. The use of slow or
controlled release fertilizers can effectively reduce nutrition loss, and one important type is
coated fertilizer ¥1. Coated fertilizers are prepared by coating granules of conventional
fertilizers with various materials that reduce their dissolution rate. The release and
disintegration rates of water-soluble fertilizers depend on the coating materials [*%. Neem has
nitrification inhibition properties. So, it slows down the process of nitrogen release from urea.
Neem coated urea can slow down the process of nitrification of urea and its enhance the yield
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by 48% B, Likewise, allyl isothiocyante, a bitter element in
mustard can be separated and used for many purposes. With
the hypothesis a study was conducted to know the byproduct
utilization of mustard as urea coating material inturn studied
soil properties and additional effect on weeds in wheat.

Materials and methods
a. Experimental site: experiment was laid out using wheat
cultivar PBW43. Seeds were procured from local market.
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Plots were prepared (3 x 3 ft) and crops were raised using
standard practices. The soil type of the site was sandy loam.

b. Treatment details: Urea was taken under study and the
treatments were implemented in different combinations.
Three botanical byproducts were mainly used. The details are
given below,

Treatment details

Treatment

Details (quantity per 100g of soil)

1

Urea alone (5g)

Urea coated with mustard byproduct (1g)

Urea coated with Neem oil (1ml)

Urea coated with Karanj byproduct (1g)

Urea coated with Mustard (0.5g) and karanj (0.5g) byproduct

Urea coated with Mustard (0.5g) byproduct and neem oil (0.5 ml)

Urea coated with karanj (0.5g) byproduct and neem oil (0.5 ml)

OoN|oO|OIR~lW|IN

Urea coated with neem oil (0.3 g), karanj (0.3 g) and mustard (0.3 g) byproduct

Control without urea

c. Coating method: the botanical byproducts were sprayed
soon the urea granules and were shade dried. Approximately
5¢ of urea per 100g soil. Different combinations of botanicals
were used based on compatibility. In mixing treatments, all
botanicals were mixed and then sprayed. Water was used at
very low quantity to proper spraying for urea coats.

d. Observations: different soil parameters like N, P, K
content, organic matter, organic carbon, conductivity and pH
were analyzed using standard protocols. In addition, a
common weed (Ergarotis tremula) count was recorded in
wheat after 20 days of application.

e. statistical analysis: the experiment was conducted using
randomized block design with 3 replications. In total 9
different treatment combinations were used. The analysis was
done using standard web agri stat package (a freeware). In
case of weed observations a simple percentile calculations
was done to check the efficiency.

Results and Discussion

During the studies, it was found that soil treated with mustard
byproduct brought the effective changes in soil compositions.
The soil samples were prepared by mixing desired quantity of
mustard byproducts, karanj byproducts and neem oil on the
weight basis in separate cups of 150 ml capacity. The soil
samples were analysed by M/s Shriram Research Industrial
Institute, New Delhi. Results are presented in Table 1. The
results were found that additional of botanical byproducts like
mustard and karanj had increased the N (2.33%), P (0.14%)
and K (1.21%) content. However, each nutrient enhancement
was different in different products. N content recorded highest
in coat with mustard and karanj (2.33%), P content in coat
with mustard byproduct (0.16%) and K content recorded
highest in coat eith neem oil and karanj byproduct (2.30%).
The coated urea also recorded to enhance the organic matter
content ranged from 1.21 to 2.30%, highest was found in coat
with karanj and neem oil (2.30%). Per cent organic carbon
was highest in coat with neem oil and karanj byproduct
(1.03%).

The results were in line with the studies of Hou et al (2014)
[71 prepared four kinds of new developed urea, some of which
were amended with biological inhibitors and coated and some
of which were only coated with inorganic materials, were
prepared by coating conventional granular urea (nitrogen
46.0%) and found that, decreased NO3 —N content by
46.56% as compared to conventional urea treatment. Similar
studies were also conducted using Karanja seed cake and its
isolates, Karanjin, afurano-flavonoid from Karanja seed,
Azadirachta indica, A. juss cake and its isolates; Citrullus
colocynthis cake; Madhuca indica (syn. Bassia latifolia) cake;
Vegetable tannin, waste tea; Nimin, Mint essential oil
[9,11,15,18,19,20].

Table 2 revealed that the application of urea coated with
botanical byproducts and neem oils has an influence on weed,
Eragrotis tremulo significantly in wheat plots. The least
weeds were observed in urea coated with mustard byproduct
(26.60 weeds per plot). It was followed by plots applied neem
coated urea. The highest weeds were observed in control plots
(51.00 in wheat). All treatments were found to differ to each
other significantly. Interestingly, the plots received urea only
had relatively lower weeds than in control. The probable
reason that the germinating weed seeds might have come in
contact with urea granules and resulted in mortality of
germinating seeds under the soil surface 34, Studies in this
area are meagre, however coating of urea with nitrification
inhibitors is getting popular and will be soon under in depth
study.

Conclusion

Nutrient efficiency of urea can be managed by using the
coting methodology. Although there are several chemical
nitrification inhibitors were present but still the natural or
botanical byproducts to be used as nitrification inhibitors for
the slow release of nitrogen. In our study, it was found that
the different soil composition was altered by using of coated
urea with neem, mustard and karanj byproducts. In addition, it
also found reducing the weed population. Thus, these
products are further studied for the commercialized
utilization.
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Table 1: Soil composition after application of urea coated mustard byproducts and neem
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. N P20s Organic Organic Conductivit PH (30
Soil sample (100 g each) %) | () | %) matter (%) carbon (%) (pmho/cm)y gm/75( ml)
1 Urea alone (@5g/100 g) 1.64| 0.12 1.73 0.72 0.42 168 7.0
2 UR (5g) + MB (1 g) 1.75| 0.16 | 176 1.00 0.60 271 6.8
3 UR (5g) + NO (1 g) 165| 013 | 152 0.71 0.41 300 6.9
4 UR (5g) + KB (1 g) 151| 015 | 176 1.36 0.80 301 74
5 UR (50) + MB (0.5 g) + KB(0.5 g) 233] 014 | 1.22 1.23 0.70 342 6.7
6 UR (5g) + MB (0.5 g) + NO(0.5 g) 137| 015 | 1.56 1.19 0.70 275 6.7
7 UR (5g) + NO (0.5 g) + KB(0.5 g) 1.64] 014 | 230 1.78 1.03 336 7.1
8 UR (5g) + NO (0.3 g) + KB(0.3g) + MB(0.3g) |1.92| 015 | 1.93 1.20 0.71 217 7.0
9 No urea control 0.64| 0.14 211 0.73 0.42 89 8.8

Note: UR: Urea, MB: Mustard byproduct, KB: Karanj byproduct, NO: Neem oil

Table 2: Effect of population of weed Eragrostis tremula (L) in wheat

Trt. No. Soil treatment (@5g by wt. per 100 g of urea) NE%FR:/ZESQ of E. trem:;l: dFl)Jec;ngﬁto(\/le?::erffl;o?.8)/?)1]:)
1 Urea alone 38.80 23.92
2 Neem coat 30.80 39.61
3 Mustard coat 26.60 47.84
4 Control 51.00 -
Mean 36.80 -
LSD at 0.05 13.527 -

References against acetaminophen-induced hepatotoxicity in HepG2

1. Hendrix KM, Morra MJ, Lee HB, Min SC. Defatted cells. Pharmacology and Biology. 2015; 53:975-984.
mustard seed meal-based biopolymer film development. 12. Nielsen PV, Rios R. Inhibition of fungal growth on bread
Food Hydrocolloids. 2012; 26:118-125. by volatile components from spices and herbs, and the

2. Majumdar D, Kumar S, Pathak H, Jain MC, Kumar U. possible application in active packaging, with special
Reducing nitrous oxide emission from rice field with emphasis on mustard essential oil. International Journal
nitrification inhibitors, Agriculture Ecosystems and of Food Microbiology. 2000; 60:219-229.

Environment. 2000; 81(3):163-169. 13. FAO. Production Year Book. (Food and Agricultural

3. Parmar BS, Sahrawat KL and Mukerjee SK. Pongamia Organization of United Nations, Rome), 1994.
glabra: constituents and uses, Journal of Science and 14. Prem Baboo. National Fertilizers Ltd., India, Technical
Industrial Research. 1976; 35:608-611. paper, 2014.

4. Sahrawat KL, Karanja (Pongamia glabra Vent) as source 15. Jarosiewicz A, Tomaszewska M. Controlled-release NPK
of nitrification inhibitor, Fertilizer News. 1981; 26(3):29- fertilizer encapsulated by polymeric membranes. Journal
33. of Agricultural and Food Chemistry. 2003; 51:413-417.

5. Majumdar D. Suppression of nitrification and N20 16. Wu L, Zhou MZ, Ling R. Prepartion and properties of a
emission by karanjin—a nitrification inhibitor prepared double-coated slow-release NPK compound fertilizer
from Karanja (Pongamia glabra Vent.), Chemosphere. with superabsorbent and water-retention. Bioresource
2002; 47(8):845-850. Technology. 2008; 99:547-554.

6. Reddy RNS, Prasad R. Studies on mineralization of urea, 17. Randall GW, Vetsch JA, Huffman JR. Nitrate losses in
coated urea and nitrification inhibitor treated urea in soil. subsurface drainage from a corn-soybean rotation as
Journal of Soil Science. 1975; 26:305-312. affected by time of nitrogen application and use of

7. Hou Jun, Yuanjie Dong, Zhenyi Fan. Effects of Coated nitrapyrin. Journal of Environmental Quality. 2003;
Urea Amended with Biological Inhibitors on 32:1764-1772.

Physiological Characteristics, Yield, and Quality of 18. Di HJ, Cameron KC. Reducing environmental impacts of
Peanut. Communications in Soil Science and Plant agriculture by wusing a fine particle suspension
Analysis. 2014; 45:896-911. nitrification inhibitor to decrease nitrate leaching from

8. Illdiko SG, Kla'ra KA, Marianna TM, Agnes B, grazed  pastures.  Agriculture  Ecosystems  and
Zsuzsanna MB, Ba’lint C. The effect of radio frequency Environment. 2005; 109:202-212.
heat treatment on nutritional and colloid-chemical
properties of different white mustard (Sinapis alba L.)
varieties. Innovative Food Science and Emerging
Technology. 2006; 7(6):74-79.

9. Cuhra P, Gabrovska D, Rysovéa J, Hanék P, Stumr F.

ELISA Kit for Mustard Protein Determination: Inter-
laboratory Study. Journal of AOAC International. 2011;
94(2):605-610.

10. Bhattacharya S, Vasudha N, Murthy KSK. Rheology of
mustard paste: a controlled stress measurement. Journal
of Food Engineering. 1999; 41:187-191.

11. Parikh H, Pandita N, Khanna A. Phytoextract of Indian

mustard seeds acts by suppressing the generation of ROS

~ 1150~


http://www.phytojournal.com/

