Role of micronutrients in few crops
Lucknow region (U. P.), India
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Abstracts: Accumulation of nutrients like Ca, Mn, Cu, N, P, and K were determined in root, stem, and leaves of
different crops. The selected crop is uses for different nutrients for the body growth, in all of the six crop plant were
selected like Cajanus cajan (Arhar-A) Pisum sativum (Pea-B), Solanum tuberosum (Potato-C), Brassica juncea
(Mustard-D), Cicer arietinum (Gram-E), and Triticum aestivum (Wheat-F). The present study indicated that the con-
centration of Cu highest in the potato leaf (9.6 mg/kg), Arhar stem (9.6 mg/kg) and Gram leaves (8.8 mg/kg). The
concentration of cupper was found toxic to human health. The objective of this study was to investigate the concen-
tration of nutrients specially cupper maximum in leaf of potato. These nutrients deficiencies in crop are not only ham-
pering the crop productivity but also are deteriorating produce quality. High consumption of cereal based foods with
low contents of nutrients is causing health hazards in humans. The contents of nutrients in food can be elevated
either by supplementation, fortification or by agricultural strategies i.e., biofortification and nutrients containing fertil-

izers.
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INTRODUCTION

Macronutrients obtained from the soil include niga
(N), phosphorus (P), potassium (K), calcium (Ca),
magnesium (Mg), and sulphur (S). The remaining es

sential elements are known as micronutrients, whicht

are required in trace amounts; although these rare i
small quantity. They include boron (B), chlorinel)(C
copper (Cu), iron (Fe), manganese (Mn), molybdenu
(Mo), and zinc (Zn). Micronutrients are the essanti
elements that are used for the growth and regulatio
the plant’s vital physiological activities. (Bhaxgaet

al., 2001) Agriculture micronutrient’ market growth

has increased progressively because of increase

global micronutrient deficiency in soil and shrigka
in the world’s agricultural land. The deficiency of
micronutrients has increased worldwide due to inten
sive cropping pattern, extensive use of chemiadil-fe
izers, mining of micronutrient reserves, and extens
irrigation facilities. Plant growth and developmemay

be decelerated if any of these elements are ladking
the soil or are inadequately balanced with otherinu
ents. To replenish the crop’s micronutrients reguir
ment, micronutrients are applied to crops. Thecadyi
ture micronutrients market has gained worldwide im-
portance in the recent past due to its effectiveres
quality and productivity of crops (DRI (2001).

Pulses in India have long been as a source ofiprote

Pulses are grown on 22-23 million hectares of area
with an annual production of 13-15 million tonnes
(mt). India accounts for 33% of the world area and
22% of the world production of pulses. Pulse preduc
tion is affected by a number of biotic and a bidéc-
ors including others like inadequate marketinglifac
ties and less recovery of pulses due to use ofleteso
rocessing machines. Pulse are sources of supplemen
ary protein to daily based, cereals and starchy for
a predominantly vegetation population and for those
who cannot afford expensive animal protein. Putses
there for often regarded as poor man meat they also
rovide energy, essential, vitamins and several-com
@ound conceded beneficial for good health. Thdlii-cu
vation enriches soil by adding nitrogen and impeove
the physical, chemical and biological soil propesti
(Anonymous, 2002).
The pea is most commonly the small spherical seed o
the seed-pod of the pod frd#isum sativum. Each pod
contains several peas. Peapods are botanically a
fruit, since they contain seeds developed from the
ovary of a (pea) flower. The name is also usedeto d
scribe other edible seeds from the Fabaceae suitie as
pigeon Cajanus cajan), the cowpea\(igna unguicu-
lata), and the seeds from several speciekatifyrus.
P. sativumis an annual plant, with a life cycle of one
year. It is a cool season crop grown in many pafts
the world; planting can take place from winter &olg
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summer depending on location. The average pedliet. In general people starting at the age ofticulkl
weighs between 0.1 and 0.36 grams. The potato wasonsume approximately 6-7 ounces of grains per day,
first cultivated in South America between three andhalf of which should come from whole grains
seven thousand years ago, though scientists believéMalakouti, 2000). One ounce of grain, in geneisl,
they may have grown wild in the region as long asequal to one slice of bread, one cup of ready-to-ea
13,000 years ago. The genetic patterns of potatoi-di cereal, or one-half cup of cooked rice, pastaomked
bution indicate that the potato probably originabed cereal. Protein premiums for high quality hard sgri
the mountainous west-central region of the continen wheat have producers concerned with maximizing
The most probable place of origin of potatoes is lo grain protein levels to capture higher prices
cated between the south of Peru and the northofast (Feldman,1995). The aim of study to determine the
Bolivia (Brown, 2000). concentration of micro and macronutrient in seasona
Mustard is the third important oilseed crop in the crops near Lucknow reagion. These nutrients deficie
world. It contributes about 28.6% in the total edds  cies in crop are not only hampering the crop préutc
production in India, where it is the second mogtém ity but also are deteriorating produce quality.

tant edible oilseed after groundnut sharing 27.8% i

India’s oilseed economy (Shekhawet al., 2012). MATERIALSAND METHODS
Rape/Mustard has been an important crop to India foStudy area: Lucknow is the capital city of the state
a long period of time. At an average India producesof Uttar Pradesh, India. A major metropolitan cif
around 5 million tons of rape/mustard annually.idmnd  India, Lucknow is the administrative headquartefs o
mustard,Brassica juncea is predominantly cultivated the eponymous district and division. It is the &tst

in Rajasthan, UP, Haryana, Madhya Pradesh, and Gugopulous city of India and the largest in Uttard&ish.
jarat (Shekhawatt al., 2012). Many insect pest spe- Lucknow has always been known as a multicultural
cies are found infesting mustard crop of which $igw  city that flourished as a North Indian cultural aartls-
(Athalia lugens proxima), flea beetle Rhyllotreta cru- tic hub and seat of Nawab power in the 18th andh 19t
ciferae), leaf feeders like diamond back motutella centuries. It continues to be an important centie o
xylostella), pod borer Crocidolomia binotalis), cab-  government, education, commerce, aerospace, finance
bage butterfly Rieris brassicae), aphids Lipaphis pharmaceuticals, technology, design, culture, sooyi
erysimi, Brevicoryne brassicae and Myzus persicae) music and poetry. The Gomti River, Lucknow's chief
are important. Aphids are most common and destrucgeographical feature, meanders through the city and
tive pests of brassicaceous crops across the Wamittl, divides it into the Trans-Gomti and Cis-Gomti reawio
often cause heavy losses in yield (Shyleghal., Situated in the middle of the Indus-Gangetic Pl&ie,
2006). Among aphids, mustard aphitd, erysimi city is surrounded by rural towns and villages,dhehard
(Hemiptera: Aphididae) is predominant and is a keytownof Malihabad, Kakori, Mohanlalganj, Gosaingan;,
pest of rapeseed and mustard causing 35-73% reduchinhat, and Itaunja. To the east lies Barabanls- Di
tion in yield and 5-6 % reduction in oil content trict, to the west Unnao District, to the south Bareli
(Shylesheet al., 2006). District,while to the north lie the Sita-
AmongVigna group, in economic terms, green gram is pur and Hardoi Districts. Lucknow city | s locatéd

the most important pulse crop. It has strategiétipots ~ a seismic zone Ill. Lucknow has a humid subtropical
in Southeast Asian countries for nutritional seguri climate with cool, dry winters from November to Feb
and as a sustainable crop. Improved green graria cultruary and dry, hot summers from April to June. The
vars have a narrow genetic base that limits yielp- rainy season is from July to mid-September, when th
tial and they are poorly adapted to varying groedgh- city gets an average rainfall of 896.2 millimetres
ditions in different agro-ecological conditions. €fh (35.28 in) from the south-west monsoon winds. The
genetic potential of landrace germplasm accessions present study area near Lucknow city as Kakori, Un-
gene banks therefore needs to be better exploitedlao, Barabanki, Malihabad, Bakshi ka Talab and Lak-
(Bisht et al., 2004). India is the highest producer as heempur. The soil of this area was more fertile ined
well as consumer of pulses in the world and contrib former different types of crop produce in the omary
utes 25.5% of total global pulse production (GOI, for the seasonally. The crop is very important kayp
2013). Greengram (Vigna radiata L.) is the third im its role in farmer economy. Collection of crop sde&sp
portant pulse crop of India grown in nearly 8 pentc A, B, C, D, E, and F was directly in the field.

of the total pulse area of the country. In Odigiv@en-  Analysis of plant

gram is cultivated in an area of 0.836 million hhva  Dry digestion: Dry ashing can be used for sample
production of 0.362 million tonnes and productivity ~ preparation in the determination of potassium,ioai¢
only 434 kg ha-1 (OAS, 2011). It is grown mainly in magnesium, copper, manganese and iron in plant tis-
rabi and summer seasons after harvest of rice.-Ricesue. It may also be applicable to other elements. A
greengram cropping system is the most importantwveighed amount of plant material is placed in aieru
cropping system in vogue in North Central Plateauble and digested (ashed) by heating it in a mutfte
Zone of Odisha. nace for several hours. The ash residue is then dis
Wheat is one of the most important foods in a be@dn  solved in an acid solution, filtered and dilutechtspe-
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Table 1. Nutrient concentrations in different parts of crop.
SN. Crop Crop Nitrogen Phosphorus Calcium Fe Mn Cu K
parts % mg/kg mg/kg mg/kg mg/kg mg/kg ~ mg/kg
Stem 1.7 802.7 296.9 51.4 9.6 6.6 2971.6
1. Arhar (A) Root 1.3 - 225.9 206.5 18.7 4.8 3635.8
Leaf 4.4 16.0 984.2 800.7 124.6 6.3 162.7
2. Pea Stem 0.2 - 3334.1 93.8 16.1 43 5008.9
(B) Root - - - - - -
Leaf 5.0 196.2 8505.3 254.8 52.4 43 7248.7
3. Potato Stem 2.7 44.9 - - - - -
© Root 23 - - - - - -
Leaf 5.9 186.9 10382.1 1309.2 96.6 9.2 20227.4
4, Mustard Stem 24 75.5 7985.7 55.2 13.0 3.8 8465.9
(D) Root 4.4 142.1 21.3 517.9 11.3 2.0 5194.9
Leaf 7.0 411.4 36212.6 175 64 6.0 10628.8
5. Gram Stem 3.4 357.2 403.3 112.4 12.7 5 6601.4
(E) Root 3.4 95.6 114.4 693.2 36.2 2.1 6256.6
Leaf 5.8 71.8 2675.1 288.9 97.2 8.8 5871.0
6. Wheat Stem 4.1 48.4 1253.5 67.7 23.7 2.9 44347.5
F) Root 0.9 282.1 - - - - -
Leaf 7.5 121.9 3241.8 127.7 29.9 3.3 -
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Fig. 1. Concentration of nutrientsin Cajanus cajan (Stem, Fig. 4. Concentration of nutrientsin the Brassica juncea
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Fig. 2. Concentration of nutrients in the Pisum sativum Fig. 5. Concentration of nutrientsin the Cicer arietinum
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Fig. 3. Concentration of nutrients in the Solanum tuberos

(Leaf of potato).

Fig. 6. Concentration of nutrientsin the Triticum aestivum
(Sem, leaf of wheat).
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cific volume. Dry ashing provides good precisiomdan which elements are being adequately absorbed by the
is an easy, rapid digestion method requiring mihima roots. Pea and mustered had the least numbexkiof to
analyst attention. An additional benefit is thatsth metals in high concentration and contained moshef
method is relatively free from reagent contamimatio macronutrients in optimum to high concentrations,
The main disadvantage of this procedure is theait ~ while coriander had micronutrients and toxic metals
not be used for the determination of elements éhat  along with macronutrients in optimum to high concen
volatile below the ashing temperature. The vesseldrations.
used for ashing range from porcelain to platinum Copper is an essential substance to human lifeitdut
dishes. The sample weight used is between 0.5 #nd 2critical doses can cause anaemia, acne, adrenalt-hyp
g depending on the expected concentrations oflére e activity and insufficiency, allergies, hair lossthaitis,
ments to be determined. The temperature used fier as autism, cancer, depression, elevated cholestessl, d
ing ranges from 475 °C to 600 °C, and the timelwan pression, diabetes, dyslexia, failure to thriveigize,
from 4 to 12 hours depending on the sample weightfears, fractures of the bones, headaches, heaokatt
and sample type. The ash residue is usually disdolv hyperactivity, hypertension, infections, inflamnaoet;
in a nitric or hydrochloric acid solution and dédt to kidney and liver dysfunction, panic attacks, stigke
volume with deionized water. When determining cal- tooth decay and vitamin C and other vitamin deficie
cium and magnesium, the final sample dilution stioul cies (Kabata and Pendias, 1993).
contain 1% lanthanum to overcome potential anioniclron is an important element in human body metabo-
interferences. An alcohol-4® mixture is sometimes lism which acts as a catalyst and is present iatgre
used to dilute the sample to an appropriate voldine. amount than any other trace element. Iron (Fe)-func
the concentration of the element of interest isltog, tions as a component of a number of proteins, @iclu
the metal can be complexed and extracted into an oring enzymes and haemoglobin . The RDA for both
ganic solvent such as MIBK to increase its cone@entr male and female is ®g/day and the tolerable upper
tion (10). Weigh 1 g of dried, ground plant tissared intake level for adults is 4fg/day of Fe, which is
place it in a porcelain crucible. Place in a coalffte based on gastrointestinal distress as an advefset ef
furnace and ash at 500 °C overnight. Cool and bisso (DRI, 2001). There is no guideline value sets ferif
the ash in 5-mL of 20% HCI, warming the solutiahn, i drinking water by (WHO, 2011).
necessary, to dissolve the residue. Filter thetisslu The metal accumulation was observed to be highnest i
through an acidwashed filter paper into a 50-mluvol followed by potato. These samples had higher concen
metric flask. Wash the filter paper. Dilute theuimn trations of almost all metals evaluated in the gtud
to volume with deionized water and mix well. This can be seen in the relative abundance resits
lated from Table 1. Copper was present in all #ra-s
RESULTSAND DISCUSSION ples in low concentrations (2.0-9.2 mg/kg), while n
The present study indicated that the concentragion trogen, calcium, manganese and potassium were pre-
micronutrients in the selected crop (A, B, C, Daiifl sent in moderate to high concentrations in allvibge-
F) root, leaf, stem. Analysis is more useful ingies-  tables.
ing mineral deficiencies and toxicities in tree so
than soil analysis. Copper is an essential eleedts
always present in food and crop in animal liverjolsh  The present studies indicate that the concentraifon
are the major contributors to dietary exposuredp-c  micro and macro nutrients in selected crop A, BDPC,
per (Uauyet al., 1998; DRI 2001). Cu acts as a reluc- E and F was present in soil as organic waste; the o
tant in the enzymes superoxide dismutase, cytooliromganic components play an important role in the fplan
oxidase, lysyl oxidase, dopamine hydroxylase, andplant uptake organic compound as a nutrient. Impro
several others oxidises that reduce molecular axyge ing crop yield and quality with micro and macro it
It is transported in the organism by the proteiruee ents: Micronutrient deficiency can greatly distptant
loplasmin (Stern, 2010). The recommended dietaryyield and quality, and the health of domestic aféma
allowance (RDA) for adults is 0rfg/day. The present and humans. The current findings indicate that the
study indicated that the maximum concentration ofvegetable plant used for various types of ailmemist
copper in the crop (Arhar, Pea, Potato, Mustarén@r be checked for heavy metals contamination in otaer
Wheat, 6.6, 4.3, 9.2, 6.0, 8.8, 3.3 mg/kg showfign  make it safe for human consumption. In other words,
1- 6. The macronutrients, i.e., Ca, Mg, and K werefor vegetable crops uses, it should be sown irathas
present in high concentrations in potato leaf, amgst not contaminated with heavy metals. The currerdystu
leaf and wheat leaf represented in Table 1. Theeraln  will also provide useful reference data for thensta
composition of a leaf is dependent on many factorsdardization of metal concentration in plant matsria
such as its stage of development, climatic conualtio
availability of mineral elements in the soil, ratistri- REFERENCES
bution and activity, irrigation, etc. Leaf sampiese- Anonymous (2002). Reducing risks, promoting heallfg;.
grate all these factors, and provide an estimate of  World Health Organization, Geneva, Switzerland2gf.

Conclusion
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