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Abstract : The present investigation was conducted in net house with 12 levels of zinc (0, 10,20,30,40 and 50 kg Zn /
ha soil application) with and 6 levels without foliar spray during Rabi season of 2019. Zinc levels had significant effect
on nutrient content and uptake during investigation. The nutrient content recorded maximum with 30kg Zn ha + 0.5%
ZnS0, spray, whereas uptake with 30 kg Zn ha! + 0.5% ZnSQ, spray. Nutrient content and uptake was enhanced by
zinc levels and recorded maximum with 30 kg N ha'. However, zinc uptake recorded in grain with 30 kg Zn ha'* + 0.5%
ZnS04 spray was statistically at par with 40 kg Zn ha'* + 0.5% ZnSO4 spray and 50 kg Zn hat + 0.5% ZnSO.. Therefore,
application of zinc @ 30 kg Zn ha* + 0.5% ZnSOy4 spray is to be recommended to get higher nitrogen and protein content
in grain.
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1.INTRODUCTION

Wheat (Triticum aestivum L.) is considered one of the most important cereal crops not only in India but also in the world
and grown under diverse agro climatic conditions. Its importance comes from using its grain as a main food source for
human and its straw as feed for livestock. The world production of wheat figures over 670 million tons annually [1]. The
largest producer of wheat in the world is the European Union followed by China, India and United States of American
[1]). The total wheat production of the world is slightly concentrated and is clear from the fact that these four producers
contribute to around 60% of the total production. Zinc plays a significant role in various enzymatic and physiological
activities and performs many catalytic functions in plants besides transformation of carbohydrates, chlorophyll, nitrogen
metabolism, protein synthesis [2] and synthesis of tryptophan, which is precursor of indole acetic acid [3]. The
bioavailability of Zn in cereal grains is relatively low due to the presence of anti nutritional compounds such as phytic
acid and phenolic compounds [4]. Zinc mobility in phloem is relatively high, at least in wheat [5,6]. Loading of Zn into
developing wheat grain occurs mostly in phloem with the transfer from xylem to phloem in the rachis and the peduncle
[7]. Zinc is essential for all humans, animals [8] and plants [9]. It is vital for the proper functioning of the immune system
and crucial for healthy growth, physical and mental development of children. Recently, micronutrient deficiencies in
plants are becoming increasingly important globally. Among micronutrients, zinc deficiency affects one third of the
world’s population [10] and widespread in India and contributes about 50% to 75% in pregnant women [11,12] and
around 40% to 75% in children [13,14] showed that in 2011, 1.1 billion people were at risk of zinc deficiency due to
inadequate dietary supply. Between 1992 and 2011, global risk of deficiency of Zn decreased from 22 to 16%. The
application of macro and micronutrients fertilizer in the cultivation zone may not be fulfilling the crop requirement. The
alternative approach is to apply these nutrients as foliar sprays. Soil plus foliar applications of micronutrient have been
reported to be equally or even more effective as soil application [16].Foliar application lead to increase in grain yield
components in wheat showed increase in yield components by application of micronutrients [17]. In general zinc have
main role in synthesis of proteins, enzyme activating, oxidation and revival reactions and metabolism of carbohydrates.
By utilizing of fertilizers contain zinc and other micronutrients, performance on quality of crops is increasing and with
shortage of this elements due to decline in plant photosynthesis and destroy RNA, amount of solution carbohydrates and
synthesis of protein decreased and then performance and quality of crop will be decreased [18]. The fertilization
approach is a quick and complementary strategy, which maintains and builds a pool of zinc for translocation and uptake
[19]. Zinc has moderate phloem mobility [5], so its application as a foliar feed alone or as a combination of soil plus
foliar application markedly increases grain zinc content [19].Furthermore, grain zinc concentration is severely affected
by the availability of a physiological pool of zinc in vegetative tissues as a result of foliar application [20], the latter can
substantially increase zinc concentration in wheat endosperm [20,21]. On the other hand, soil application of zinc is less
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effective in increasing grain zinc concentration because of poor zinc mobility and its rapid absorption in alkaline
calcareous soils [2].
2. METHOD AND MATERIALS

The experiment was conducted with 12 treatments having zinc levels (0,10,20,30,40,50 kg Zn / ha soil application)
and zinc + foliar spray (0,10,20,30,40,50 kg / ha soil application+0.5 %foliar application) in alluvial soil during 2019.
Treatment are T1-0 kg Zn / ha soil application , T, -10 kg Zn / ha soil application, T3-20 kg Zn / ha soil application, T -
30 kg Zn/ ha soil application,Ts-40 kg Zn / ha soil application, T¢-50 kg / ha soil application, T7-0 kg Zn/ha soil application
+0.5 % foliar application, Te-10 kg Zn/ha soil application + 0.5 %foliar application,Te-20 kg Zn/ha soil application+0.5
%foliar application,T10-30 kg Zn/ha soil application+0.5 %foliar application,T1:-40 kg Zn/ ha soil application +0.5%
foliar application,T12-50 kg Zn / ha soil application+0.5 % foliar application. Soil moisture was maintained the field
capacity by regular weighing the pots. Irrigation was given throughout the experiment period to keep the soil moist.
At maturity clean plants were harvested by cutting at above the soil surface by using a stainless steel scissors. The
dried top samples were then finely ground in a grinder for laboratory analysis. Total N and protein content was
determined by semi micro-kjeldhal method and plant samples were digested with di-acid method [22].Total phosphorous
and potassium in plant digest were determined by Vanadomolybdate yellow colour method and flame photometer
method [23].

3. RESULTS AND DISCUSSION

3.1 Nitrogen content in grain (%)

Critical assessment of data (Table 1) revealed that zinc levels proved significant improvement in nitrogen content in
grain during both years of study. Maximum nitrogen content in grain was noted with treatment T10 (30 kg Zn ha + 0.5
% ZnSO4 spray) as 1.71%, Te (20 kg soil Zn ha* + 0.5% ZnSO, spray) as 1.62%, Ts (10 kg soil Zn ha* + 0.5% ZnSO,
spray) as 1.58% and minimum with control Ty (0 kg soil Zn ha) as 1.54%. However, treatments receiving foliar
application of zinc with and without basal dose proved superiority over control T (0 kg soil Zn ha™?).

3.2 Phosphorous content in grain (%o)

It is clear from the data (Table 1) that P content in grain was not affected significantly owing to zinc levels, maximum
phosphorus content (0.244%) was recorded with treatment T1o (30 kg soil Zn ha* + 0.5% ZnSQO, spray) followed by To
(20 kg soil Zn ha* + 0.5% ZnSO4 spray) as 0.683%, Tg (10 kg soil Zn ha + 0.5% ZnSO, spray) as 0.567% and minimum
with control T1 (0 kg soil Zn ha?) as 0.540%. The results showed that increasing the Zn rates in the form of zinc sulphate
also increased the NPK uptake by wheat crop, over control and highest uptake was observed with 16 kg Zn ha'* combined
with recommended NPK.

3.3Potassium content in grain (%0)

It was observed that the data(Table 1) that potassium content in grain was significantly influenced by levels of zinc and
significantly maximum potassium content in grain was noted with treatment T1o (30 kg Zn ha' + 0.5% ZnSQ, spray) as
0.244%, Tg (20 kg soil Zn ha + 0.5% ZnSO, spray) as 0.234%, Ts (10 kg soil Zn ha + 0.5% ZnSQ, spray) as 0.229%
and minimum potassium content in grain control with T1 (0 kg soil Zn ha') as 0.193%.

3.4 Protein content in grain (%)

Application of zinc levels treatments had marked effect on protein content of grains, all zinc levels treatments were at
par to each other but proved significantly superiority over control. Maximum protein content was recorded with
treatment T1o (30 kg Zn ha* + 0.5% ZnSOy4 spray) as 10.69%, T (20 kg soil Zn ha* + 0.5% ZnSQO, spray) as 9.94%, Ts
(10 kg soil Zn ha't + 0.5% ZnSOy4 spray) as 9.65% and minimum protein content was recorded with control T1 (0 kg soil
Zn ha'l) as 8.98%. However, application of treatment T1o (30 kg Zn ha! soil + 0.5% ZnSO, spray) proved superiority
over control Ty (0 kg soil Zn ha't).

However, each zinc levels at par with each other but significantly superior over control. Applied zinc might have
enhanced synthesis of proteins, nucleic acid and utilization of NPK present in soil which favoured greater absorption
and translocation of nutrients to different plant parts resulting into higher concentration of macro and micro especially
N and zinc. The protein content and protein yield being the function of nitrogen content and its uptake also increased
with increase in nitrogen content. These results are in close conformity with the findings of [24,25,26.27,28].

The results revealed that foliar Zn application significantly increased protein  in wheat grains compared with no Zn
application in both seasons. Highest protein and Zn content in wheat grains was achieved with foliar Zn spray content
in both seasons. This result is in good agreement with the studies in wheat in which grain Zn concentration was increased
by foliar Zn application up to three times compared with no Zn application [29.30.31,32] . The positive effect of Zn
foliar application on increasing grain protein content was reported by [33] and [34]. In this context [8] reported that one
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of the well-documented functions of Zn is related to its effect on protein synthesis and protein functions. Also, [35]
reported that there is a close positive correlation between grain protein and Zn concentration. [36].

CONCLUSION

The results concluded that all the treatments of soil and foliar applied zinc affected significantly (P<0.05) total nitrogen,
phosphorous, potassium and protein content in  wheat. Application of 30 kg Zn ha* soil + 0.5% ZnSO. spray produced
maximum nitrogen content and protein content closely followed by Foliar applied Zinc 0.5% with 40 kg Zn ha!
as a basal dose.

Table.1. Effect of zinc levels on total nitrogen content (%), phosphorous content (%) potassium content (%) and
protein content in wheat grain

. Phosphor | Potassium .
Nitrogen Protein
Treatment content ous content Content
content
(%) (%) (%) (%)
T 1.54 0.540 0.193 8.98
T2 1.54 0.617 0.228 9.42
Ts 1.55 0.627 0.235 9.60
T4 1.58 0.640 0.240 9.90
Ts 1.69 0.603 0.243 10.40
Ts 1.67 0.580 0.246 10.35
T7 1.47 0.577 0.202 9.21
Ts 1.58 0.567 0.229 9.65
To 1.62 0.683 0.234 9.94
T1o 1.71 0.690 0.244 10.69
Tu 1.71 0.667 0.243 10.31
Ti2 1.67 0.660 0.242 10.40
SEm+ 0.07 0.021 0.011 0.29
CD (at 5%) 0.14 0.043 0.023 0.59

Figure 1: Effect of zinc levels on total nitrogen content (%) in wheat grain
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Figure 2: Effect of zinc levels on total phosphorus content (%) in wheat grain
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Figure 3: Effect of zinc levels on total potassium content (%) in wheat grain
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