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Influence of Spacing and Zinc Application on Growth and Productivity of Baby Corn

(Zeamays L.)

Abstract

The present trial was undertaken at Crop Research Farm, Department of Agronomy,
SHUATS, Prayagraj, Uttar Pradesh during the 2021 summer season (Zaid). The test was a
Randomized Block Design having three replicates. A total of nine treatments were designed
with different levels of spacing and quantity of zinc application. The cultivation land was
uniform with sandy loam soil with pH neutral. The soil had low level of organic carbon
(0.72%), medium level of available nitrogen (278.28 kg ha™) and potassium (233.24 kg ha™)
and higher level of phosphorus (27.80 kg ha™). Amongst all the treatments, Tg having 60 X
20 cm spacing and 25 kg/ha ZnSO,4 had the maximum plant height (168.13 cm), number of
leaves per plant (13.25), dry plant mass (90.96 g/plant), number of cobs per plant (2.37),
length of the cob per plant (18.77 cm), cob weight with husk (47.92 g), cob weight without
husk (22.70 g). Further, the maximum crop growth rate (30.45 g/m?/day), cob yield with husk
(14.63 t/ha), cob yield without husk (5.09 t/ha) and green fodder yield (28.83 t/ha) was
observed for T3 having 40 X-x 20 cm spacing and 20 kg/ha ZnSQO,.
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1. Introduction

Baby corn has become one of the most sought-after crops at the global level with great
processing and export possibilities. Known by different names such as young corn, mini corn
or candle corn, baby corn is maize (Zea mays L.) cob or ears harvested early from the female
flower without any fertilization while the stalks are undeveloped. At present. China and
Thailand are the leading producers and its widespread used has increased in India (Singh et
al., 2015) as well since it can be grown at any point in the year and marketable as a vegetable
crop (Dass et al., 2008). Different regions of Meghalaya, Uttar Pradesh, Maharashtra,
Karnataka, Andhra Pradesh and Haryana are the major players in the production of baby corn
(Rani et al., 2017).
Based on the endosperm of grain, maize is defined into eight groups of which baby corn is

utilized for vegetable purposes. It is the immature maize cob or ear harvested before the



pollination of the flower or when there is surfacing of the baby corn silk=silk. For better
marketability, yellow-coloured cobs with row array being regular having 10-12 cm spacing
and 1-1.5 cm broadness is preferential. Globally, this crop is harvested in Thailand, Taiwan,
Sri Lanka, Myanmar, Guatemala and South Africa. In India, for a growth area of 8.49 m per
hectare, the production and yield rate are 21.28 m per tonnes and 2507 kg per hectare
respectively. Diversification to this high-value crop is beneficial to the Indian farmers due to
low financial risk and economic wellbeing ((Pandey et al., 2002).

The metabolic reactions in plants are driven by an important mineral, Zinc. Zinc deficiency
results in poor production of chlorophyll, carbohydrates, proteins, auxins and hindrance in
growth and development of maize (Marschner, 1995). It has an indispensable part in
regulation of RNA and DNA structure and certain enzymes such as hydrogenase and
carbonic anhydrase (Tisdale et al., 1995 or 1984??).

The plant yield is affected based on the density population since optimum spacing promotes
resourceful usage of resources such as water, soil, nutrients and sunlight (Monneveux et al.,
2005). Optimal growth is obtained through ideal spacing though the productivity results vary
depending on cultivar and environment (Bruns and Abbas, 2005). Plants in closed spacing

results in overcrowding and poor yield and plant growth (Gozobenli et al., 2004).
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2. Materials and Methods

The present trial was undertaken using Super Goldy variety at Crop Research Farm,
Department of Agronomy, SHUATS, Prayagraj, Uttar Pradesh (25.57°N, 87.19°E, 98 m)
during the 2021 summer season (Zaid). The test was a Randomized Block Design having
three replicates. Different levels of spacing and quantity of zinc application were set and nine
treatment were obtained- T;: 15 kg/ha ZnSO4 + 40 cm x 20 cm, T,: 20 kg/ha ZnSO4 + 40
cm x 20 cm, T3: 25 kg/ha ZnSO,4 + 40 cm x 20 cm, T4: 15 kg/ha ZnSO4 + 50 cm x 20 cm, Ts:
20 kg/ha ZnSO,4 + 50 cm x 20 cm, Te: 25 kg/ha ZnSO,4 + 50 cm x 20 cm, T7: 15 kg/ha ZnSQO,
+ 60 cm x 20 cm, Tg: 20 kg/ha ZnSO4+ 60 cm x 20 cm, Tg: 25 kg/ha ZnSO4 + 60 cm x 20
cm.

The cultivation land was uniform with sandy loam soil with pH neutral. The soil had low
level of organic carbon (0.72%), medium level of available nitrogen (278.28 kg ha™) and
potassium (233.24 kg ha™) and higher level of phosphorus (27.80 kg ha™). The fertilizers



used included urea, DAP and MOP at basal level during sowing. The data was recorded for
the following growth parameters during harvesting: plant height, number of leaves and dry
plant mass. The yield parameters included: number of cobs per plant, cob length (cm), cob
mass, green cob productivity (t/ha), green fodder yield (t/ha). The collected data was
--- (Gomez K.A. and Gomez A.A. 1984).

subjected to analysis of variance (ANOVA) ]using

3. Results and Discussion

3.1 Growth attributes

3.1.1. Plant Height

Amongst all the treatments, the maximum height was observed for Tg (168.13 cm) with 25
kg/ha zinc application and 60 X 20 c¢cm spacing. Two treatments, Tg (167.57 cm) and Ts,
(167.13 cm) showed comparable results to To. Wider spacing resulted in better plant height as
there was less competition for nutrients, water and sunlight whereas closed spacing leads to
decrease in stem circumference. Overcrowding brings out less light to the plant population
and the lower internodes have restricted extension. The present results are in line with that of
Neupane et al. (2011). Along with spacing, application of zinc was directly proportional to
plant’s height. Increase in zinc promotes photosynthesis and formation of chlorophyll and
carbohydrates; regulation of stomata and enzyme activities. These results are akin to Arab et
al. (2018).

3.1.2. Number of Leaves per Plant

Amongst all the treatments, the maximum number of leaves per plant was observed for Ty
(13.25) with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg (13.15)
and Tg, (13.07) showed comparable results to To. The amount of zinc was directly
proportional to the number of leaves per plant. With increment in applied zine—therezinc,
there is promotion in growth and development hormone auxin, cell division and plant
metabolism. The current results are in accordance to that of Tariq et al. (2014).

3.1.3. Dry Plant Mass (g/plant)

Amongst all the treatments, the highest dry plant mass was observed for Tq (90.96 g/plant)
with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg (90.81 g/plant)
and Ts, (90.46 g/plant) showed comparable results to To. Smaller spacing results in reduced
photosynthesis due to poor sunlight and CO; level whereas wider spacing improves the dry
matter accumulation from 20 to 80 DAS. These results are related to that of Sumeria et al.
(2007). The quantity of zinc applied also had positive effect on the biomass of the plant. The
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higher quantity of zinc applied inflated the dry plant mass as well. In addition to this, other
growth attributes such as plant height, stem girth and weight of roots affected the dry plant
mass (Palai et al. 2018).

3.2. Yield Attributes

3.2.1 Number of Cobs per Plant

Amongst all the treatments, the maximum number of cobs per plant was observed for Tq
(2.37) with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg(2.34) and
Ts, (2.17) showed comparable results to To. These findings are in accordance to Anjum et al.
(2017) where it was stated that zinc plays a vital role in regulation of growth hormones such
as auxin, promotes synthesis of carbohydrates, protein as well as pollen which in turn results
in higher number of cobs.

3.2.2. Length of Cob per Plant (cm)

Amongst all the treatments, the maximum cob’s length was observed for Tg with 25 kg/ha
zinc application and 60 X 20 cm spacing. Two treatments, Tg and Tg, showed comparable
results to To.

3.2.3. Cob weight (g)

3.2.3.1 With husk

Amongst all the treatments, the highest weigh of cob (with husk) was observed for Tg (47.92
g) with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg (47.43 g) and
Te, (46.87 g) showed comparable results to To.

3.2.3.2 Without husk

Amongst all the treatments, the highest weigh of cob (without husk) was observed for Tq
(22.70 g) with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg (22.20
g) and T, (21.72 g) showed comparable results to T.

The yield and its attributes are the sum of both the photosynthates as well as their
translocation from source to their sink and this is affected by the presence of minerals.
Minerals aid in production of enzymes and co-enzymes which in turn have an influence on
photosynthetic pathways. One such mineral, Zinc, promotes synthesis of chlorophyll,
metabolites, growth-related hormones such as auxin. Zinc is having a productive role over
photosynthesis and other metabolic activities elevating growth and development of plant and
thus, more yield. The results of our present findings are in accordance to those ef—Arabof
Arab et al. (2018) and Naik et al. (2020).



3.2.4. Cob yield (t/ha)

3.2.4.1. With husk

Amongst all the treatments, the maximum cob yield (with husk) was observed for Tg (14.63
t/ha) with 25 kg/ha zinc application and 60 X 20 cm spacing. Two treatments, Tg (14.24 t/ha)
and T, (13.67 t/ha) showed comparable results to To.

3.2.4.2 Without husk

Amongst all the treatments, the maximum cob yield (without husk) was observed for T3 (5.09
t/ha) with 25 kg/ha zinc application and 40 X 20 cm spacing. Another treatment, T, (4.77
t/ha) showed comparable results to Ts.

The amount of spacing contributes towards competition of nutrients, light and moisture
amongst the plant crops. Lowering the plant density has a positive effect on the yield of
seeds. With more competitiveness, reduced sunlight hinders the growth at vegetative phase
and ultimately the reproductive stage is not achieved which results in low yield. As
concluded by Ariraman et al. (2021) the reduced yield could be because lesser plants
achieved reproductive phase.

Along with spacing, zinc application influenced the yield of seed as well. Zinc directly effects
the synthesis of tryptophan and auxin which sequentially impacts the seed yield and its
attributes such as cobs per plant, length and weight of seeds. Additionally, zinc contributes
towards nutrient metabolism, biological activity and growth and development since enzyme
activity is improved as well. This results in more cob yield. Similar findings were noticed by
Naik et al. (2020).

3.2.5. Green fodder yield (t/ha)

Amongst all the treatments, the highest green fodder yield was observed for T3 (28.33 t/ha)
with 25 kg/ha zinc application and 40 X 20 cm spacing. Two treatments, T, (27.87 t/ha) and
Te, (27.50 t/ha) showed comparable results to Ts.

Zinc has an important role in plant growth and metabolism. It has a positive effect on
physiological processes such as synthesis of chlorophyll, carbohydrates and protein as well as
forms a vital part in gas exchange through stomata, plant biomass accumulation and starch

utilization. The conversion of ammonia to nitrate is regulated via zinc as well. Parellel
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| continue to add a paragraph that summarizes the importance, usefulness and social
relevance, contemporary of the study, specifically pointing out the Impact, Benefit and Social
Projection, something like this (for example):

Various researchers have reported that the concentration of total Zn in soils is around 55« —

mg.kg-1 (ppm), where the typical range ranges from 10 to 300 ppm (Olivares et al. 2020;

Olivares, 2022). This total content is distributed in three fractions. These are: soluble Zn

(present in the soil solution); exchangeable Zn (adsorbed to colloids); and fixed Zn (Castillo-

Gonzalez et al. 2018). An inadequate supply of zinc can result in a significant decrease in

crop vield and guality (Olivares, 2016; Olivares et al. 2022). Of the three fractions, only the

one that is in soil solution and the one that can be easily desorbed is available to plants (4 to

270 pg.L ™), but it is also easily leached as it happens in tropical soils with high rainfall.
(Olivares and Hernandez, 2019a).

The soil factors that affect the availability of Zn in the roots are: high level of carbonates

(CaCO3) (Olivares et al. 2021a), high pH, clay soils, low content of organic matter, low soil

moisture and high levels of Fe and Al oxides (Olivares et al. 2021b). The high contents of

phosphorus and low contents of Zn cause a severe deficiency of the latter. The efficiency of

crops in transforming solar energy into chemical energy is a function of various factors,

among which planting distances (Bertorelli and Olivares, 2020), plant populations and

genotypes are of fundamental importance (Olivares and Hernandez, 2019b; Olivares et al.

2020).
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Table 1: Effect of levels of Zinc and Spacing on growth attributes of Baby corn. [Comment [A2]: they are not mentioned in the }
text

Treatments Plant height No. of Dry weight
(cm) leaves/plant (g/plant)
1. 15 kg/ha ZnSO4+ 40cm x 20 cm 161.40 12.13 86.02
2. 20 kg/ha ZnSO4+ 40cm x 20 cm 162.77 12.25 87.18
3. 25Kkg/ha ZnSO4+ 40cm x 20 cm 164.27 12.70 88.20
4. 15 kg/ha ZnSO4+ 50cm x 20 cm 163.70 12.52 87.84
5. 20 kg/ha ZnSO4+ 50cm x 20 cm 166.30 12.93 89.83
6. 25 kg/ha ZnSO,4+50cm x 20 cm 167.13 13.07 90.46
7. 15Kkg/ha ZnSO4 + 60cm x 20 cm 165.80 12.75 88.67
8. 20 kg/ha ZnSO,4 + 60cm x 20 cm 167.57 13.15 90.81
9. 25kg/ha ZnSO,4 + 60cm x 20 cm 168.13 13.25 90.96
F- test S S S
S.Em (%) 0.34 0.09 0.09

C.D. (P =0.05) 1.03 0.27 0.27




[Table 2: Effect of levels of Zinc and Spacing on yield attributes and yield of Baby corn

Treatments No. of Length of the  Cob weight (g) Cob Yield(t/ha) Green

cobs/plant cob (cm) fodder

With Without With Without With Without Yield

husk husk husk husk  husk husk (t/ha)

1. 15 kg/ha ZnSQ, + 1.24 13.20 7.30 41.02 1764 12.39 3.77 26.15
40cm x 20 cm

2. 20 kg/ha ZnSO4+ 1.43 14.47 7.60 42.05 18.14 14.24 4,77 27.87
40cm x 20 cm

3. 25 kg/ha ZnSO4+ 1.72 15.93 7.83 4415 1935 14.63 5.09 28.83
40cm x 20 cm

4. 15 kg/ha ZnSO,4 + 1.61 15.20 7.67 43.47 18.38 10.98 3.25 24.97
50cm x 20 cm

5. 20 kg/ha ZnSO,4+ 1.95 17.20 8.20 4557 2085 12.89 4.09 26.94
50cm x 20 cm

6. 25 kg/ha ZnSO4+ 2.17 17.77 8.27 46.87 21.72 13.67 4,53 27.50
50cm x 20 cm

7. 15 kg/ha ZnSO4+ 1.83 16.63 7.90 4469 20.46 9.60 2.83 23.78
60cm x 20 cm

8. 20 kg/ha ZnSO4+ 2.34 18.07 8.50 4743 2220 10.01 3.02 24.12
60cm x 20 cm

9. 25 kg/ha ZnSO4+ 2.37 18.77 8.58 4792 2270 11.82 3.43 25.71
60cm x 20 cm

F test S S S S S S S S
S.Em (2) 0.07 0.31 0.07 0.39 0.34 0.32 0.20 0.31
CD (P =0.05) 0.20 0.94 0.21 1.17 1.01 0.97 0.61 0.94

{

Comment [A3]: they are not mentioned in the
text

J




4, Conclusion

Amongst all the treatments, Ty having 60 X 20 cm spacing and 25 kg/ha ZnSO, had the maximum plant
productivity and its attributes such as plant height, number of leaves per plant, dry plant mass and cob’s
properties. Further, the maximum crop growth rate, yield and yield attributes such as cob yield and green
fodder yield. It can be concluded that wider spacing and increased zinc application has positive effect on

plant productivity and growth attributes as well.

REFERENCES

| suggest the authors update the bibliography, many of the citations are more than 15 years old, therefore |

suggest adding recent references which address the issue in guestion. Suggested citations are for genuine

scientific reasons that emphasize the current topic of study in context.

N [Formatted: English (United States)

Anjum, S. A., Saleem, M. F., Shahid, M., Shakoor, A., Safeer, M., Khan, I., Faroog, A., Ali, I. and Nazir,
U. 2017. Dynamics of soil and foliar applied boron and zinc to improve maize productivity and
profitability. Pakistan Journal of Agricultural Research 30(3): 294- 302.

Arab, G.M., Dina A. Ghazi and El-Ghamry, A.M. 2018. Effect of zinc application on maize grown on
alluvial soils. Journal of Soil Science and Agricultural Engineering, Mansoura University 9(9):
419-426.

Ariraman, R., Selvakumar, S., Mansingh, M.D.l., Karthikeyan, M. and Vasline, Y.A. 2021. Effect of zinc



application on growth, yield parameters, nutrient uptake, yield and economics of maize.

Agricultural Reviews 10: 1-6.

Bertorelli, M., Olivares BO. 2020. Population fluctuation of Spodoptera frugiperda (J.E. Smith) (Lepidoptera: <« { Formatted: English (United States) ]
: : P : : : | Formatted: Body Text, Indent: Left: 0",
Noctuidae) in _sorghum cultivation in Southern Anzoatequi, Venezuela. Journal of Agriculture Hanging: 0.5", Right: 0.12", Line spacing: I'SJ
University of Puerto Rico 104(1):1-16. https://doi.org/10.46429/jaupr.v104i1.18283 lines

[Formatted: Indent: Left: 0", First line: 0" J

Bruns HA, Abbas H. K. Ultra-high plant populations and nitrogen fertility effects on corn in the *
Mississippi Valley. Agronomy Journal 2005; 97(4):1136.

Formatted: Indent: Left: 0", Hanging: 0.5",
spacing: 1.5 lines

Castillo-Gonzalez, J., Ojeda-Barrios, D., Herndndez-Rodriguez, A., Gonzalez-Franco, A. C., Robles- * {Right: 0.08", Space Before: 10 pt, Line

Hernandez, L., & Lopez-Ochoa, G. R. 2018. Zinc metalloenzymes in plants. Interciencia, 43(4):

242-248.

Dass, S., Yadav, V.K., Kwatra, A., Jat, M.L., Rakshit, S., Kaul, J., Parkash, O., Singh, 1., Singh, K.P. and
Sekhar, J.C. 2008. Baby corn in India. Technical Bulletin, Directorate of Maize Research, Pusa
Campus, New Delhi. 6: 1-45.

Gozobenli H, Kilinc M, Sener O, Konuskan O. Effects of single and twin row planting on vyield and
yield components in maize. Asian Journal of Plant Science 2004; 3:203-206.

Marschner, M. (1995). Mineral Nutrition of Higher Plants. 2nd Edition Academic Press, London, New
York, ISBN-10:0124735436, pp: 200-255

Monneveux. P, Zaidi P. H, Sanchez. C. Population density and low nitrogen affects yield. Associated Traits in
Tropical Maize. Crop Science 2005; 45(2):103-106.


https://doi.org/10.46429/jaupr.v104i1.18283

Naik, C., Meena, M. K., Ramesha, Y. M., Amaregouda, A., Ravi, M. V. and Dhanoji,
M. M. 2020. Morpho-physiological impact of growth indices to Biofortification on growth and
yield of sweet corn (Zea mays L. Saccharata). Bulletin of Environment, Pharmacology and
Life Sciences 9(3): 37-43.
Neupane, M. P., Singh, R.K., Rakesh, K. and Anupma, K. 2011. Response of baby corn (Zea mays L.) to
nitrogen sources and row spacing. Environment and Ecology 29(3):1176-1179.

Olivares, B. 2016. Description of soil management in agricultural production systems of sector hammock in

Anzoatequi, Venezuela. La Granja: Revista de Ciencias de la Vida. 23(1): 14-24.

Formatted: Spanish (Spain, International Sort)

https://doi.org/10.17163/lgr.n23.2016.02

Formatted: Spanish (Spain, International Sort)

Olivares, B. 2022. Determination of the potential influence of soil in the differentiation of productivity and

in the classification of susceptible areas to banana wilt in Venezuela. UCOPress: Spain, pp. 89-111,
https://helvia.uco.es/handle/10396/22355

Olivares, B., Hernandez, R. 2019. Anélisis regional de zonas homogéneas de precipitacion en Carabobo,
Venezuela. Revista Lasallista de Investigacion 16(2):90-105. https://doi.org/10.22507/rli.v16n2a9

AT

Formatted: Spanish (Spain, International Sort)

Field Code Changed

Formatted: Spanish (Spain, International Sort)

)
)
)
)
)

[Formatted: English (United States)

Olivares, B., Hernandez, R. 2019. Ecoterritorial sectorization for the sustainable agricultural production of

[Formatted: English (United States)

potato (Solanum tuberosum L.) in Carabobo, Venezuela. Agricultural Science and Technology.
20(2): 339-354. https://doi.org/10.21930/rcta.vol20 num?2 art:1462
Olivares, B., Hernandez, R., Arias, A, Molina, JC., Pereira, Y. 2020. Eco-territorial adaptability of tomato

crops for sustainable agricultural production in Carabobo, Venezuela. lIdesia 38(2):95-102.
http://dx.doi.org/10.4067/S0718-34292020000200095

[Formatted: Portuguese (Brazil)

Olivares, B., Paredes, F., Rey, J.. Lobo, D., Galvis-Causil, S. 2021a. The relationship between the

normalized difference vegetation index, rainfall, and potential evapotranspiration in a banana



https://doi.org/10.17163/lgr.n23.2016.02
https://helvia.uco.es/handle/10396/22355
https://doi.org/10.22507/rli.v16n2a9
https://doi.org/10.21930/rcta.vol20_num2_art:1462
http://dx.doi.org/10.4067/S0718-34292020000200095

plantation of Venezuela. SAINS TANAH - Journal of Soil Science and Agroclimatology, 18(1), 58-64.
http://dx.doi.org/10.20961/stjssa.v18i1.50379

Olivares, B., Rey, JC., Lobo, D., Navas-Cortés, JA., Gémez, JA., Landa, BB. 2021b. Fusarium Wilt of
Bananas: A Review of Agro-Environmental Factors in the Venezuelan Production System Affecting
Its Development. Agronomy, 11(5):986. https://doi.org/10.3390/agronomy11050986

Formatted: Spanish (Spain, International Sort)

Formatted: Spanish (Spain, International Sort)
" | Field Code Changed

Olivares, BO., Araya-Alman, M., Acevedo-Opazo, C. et al. 2020a. Relationship Between Soil Properties and<«

Banana Productivity in the Two Main Cultivation Areas in Venezuela. J Soil Sci Plant Nutr 20 (3):

Formatted: Spanish (Spain, International Sort)

(
(
[
I
2512-2524. _https://doi.org/10.1007/s42729-020-00317-8, [ Cormotees: ngent: ot 0 g 05
(

Formatted: Font: 14 pt, No underline, Font
color: Black, Spanish (Spain, International Sort),
Pattern: Clear

Space After: 0 pt, Line spacing: 1.5 lines
Qlivares, BO., Calero, J., Rey, JC., Lobo, D., Landa, BB., Gomez, JA., 2022. Correlation of banana

productivity levels and soil morphological properties using reqularized optimal scaling regression.

 Formatted: English (United States)

|, ) \— ) W AN E— ) —

Catena 208, 105718. https://doi.org/10.1016/j.catena.2021.105718

Palai, J. B., Sarkar, N.C. and Jena, J. 2018. Effect of zinc on growth, yields, zinc use efficiency and

economics in baby corn. Journal of Pharmacognosy and Phytochemistry 7(2): 1641-1645.

Pandey, A. K., Mani, V. P., Ved, Prakash, Singh, R. D. and Gupta, H. S. 2002. Effect of varieties and plant
densities on vyield, yield attributes and economics of baby corn (Zea mays). Indian Journal of
Agronomy 47(2): 221-226.

Reena-Rani_Reena., Sheoran, R.K., Pooja Gupta Soni., Sakshi Kaith and Arpita Sharma. 2017. Baby corn:
A wonderful vegetable. International Journal of Science, Environment and Technology 6(2): 1407-
1412.

Singh, G., Kumar, S., Singh, R. and Singh, S. S. (2015). Growth and yield of Baby Corn as influenced by

varieties, spacings and dates of sowing. Indian Journal of Agriculture Research 49(4): 353-357.

Sumeriya, H. K., Singh, P., Nepalia, V., Sharma, V. and Upadhyay, B. 2007. Response of elite sorghum


http://dx.doi.org/10.20961/stjssa.v18i1.50379
https://doi.org/10.3390/agronomy11050986
https://doi.org/10.1007/s42729-020-00317-8
https://doi.org/10.1016/j.catena.2021.105718

genotypes to planting geometry and fertility levels. Research on crops 8(2): 312- 315.

Tamil Amutham, G., Karthikeyan, R., Thavaprakaash, N. and Bharathi, C. 2019. Agronomic bio-
fortification with zinc on growth and yield of babycorn under irrigated condition. Journal of
Pharmacognosy and Phytochemistry 8(3): 434-437.

Tarig, A., Shakeel A., Anjum., Mahmood, A., Randhawa., Ullah, E., Naeem, M., Qamar, R., Ashraf, U.
and Nadeem, M. 2014. Influence of zinc nutrition on growth and yield behaviour of maize (Zea
mays L.) hybrids. American Journal of Plant Sciences 5: 2646-2654.

Tisdale, S.L.; Nelson, W.L. and Beaten, J.D. (1984 _or 1995?7??). Zinc In soil Fertility and Fertilizers.
Fourth edition, New York: Macmillan Publishing Company.



