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Abstract 
An investigation entitled “Effect of potassium, zinc and FYM on content and uptake of micronutrients by 
forage maize (Zea mays L.) grown on loamy sand soil” was carried out during summer season of the year 
2015 at B. A. College of Agriculture, Anand on loamy sand soil. The present pot trial consisting of 18 
treatment combinations involving with three levels of K2O (0, 30 and 60 kg ha-1) and Zn (0, 10 and 20 kg 
ha-1) and two levels of FYM (0 and 10 t ha-1) were tried in FCRD with three replications. The 
experimental results revealed that the significantly maximum Zn content was recorded under zinc 
application of 20 kg ha-1 over the rest of treatments at 30 DAS and at harvest. In uptake study, application 
of K2O @ 60 kg ha-1, Zn @ 20 kg ha-1 and FYM @ 10 t ha-1 recorded significantly the highest uptake of 
Fe, Mn, Zn and Cu by crop at harvest. 
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Introduction 
Micronutrient deficiencies are becoming increasingly common in agriculture as a result of 
higher levels of removal by ever-more-productive crops combined with breeding for higher 
yields, at the expense of micronutrient acquisition efficiency (Havlin et al., 2014) [4]. 
Increasing evidences indicate that food grown by applying adequate NPK fertilizers on soils 
with low levels of trace elements not only reduce the crop yield but, may also provide 
insufficient human dietary levels of certain elements, even though the crop plants themselves 
show no signs of micronutrient deficiency (Karak et al., 2006) [7]. For, all these reasons, 
increasing attention is directed towards management of micronutrients in the soils. 
Potassium activates many enzymes and plays an important role in the maintenance of electrical 
potential gradients across cell membranes and the generation of turgor in plants. It regulated 
for photosynthesis, protein synthesis and starch synthesis (Mengel and Kirkby, 1996) [9]. It is 
also the major cation for the maintenance of cation-anion balances. Potassium aids plant in 
resisting disease, insect, cold weather and drought. Zinc deficiency is prevalent worldwide in 
temperate and tropical climates. Nearly, 47 per cent of Indian soils are deficient in Zn element 
(Veeranagappa et al., 2010) [15]. Moreover, among the cultivable soils of Gujarat, 24 per cent 
are Zn deficient (Dangerwala et al., 1994) [1]. It is a major component and activator of several 
enzymes involved in metabolic activities. Zinc deficiency continues to be one of the key 
factors in determining maize production in several parts of the country. Zinc deficiency in rice 
is characterized by brown spots, which appear first on the younger leaves and later in the lower 
leaves. 
FYM is the principle source of organic matter in our country and it is a source of primary, 
secondary and micronutrients to the plant growth. It is a constant source of energy for 
heterotrophic microorganisms, help in increasing the availability of nutrient quality and quality 
of crop produce. The entire amount of nutrients present in farmyard manure is not available 
immediately but about 30 per cent of nitrogen, 60 to 70 per cent of phosphorus and 70 per cent 
of potassium are available to the first crop, while remaining amount of nutrients will be 
available to succeeding crop (Kaihura, 1999) [6]. The application of FYM also enhanced the 
availability of plant nutrient present in soil. While, FYM applied with Zn and K increased the 
uptake of deficient nutrients as well as improving the soil chemical, biological and physical 
properties of soil.  
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FYM is a store house of nutrient, which contain all essential 
plant nutrients. It is beneficial as apply fertilizer like Zn and K 
in combination with FYM (Nawab et al., 2011) [10]. 
Among the various cereals, maize (Zea mays L.) is one the 
most important economic crops and is almost an ideal cereal 
forage crop because of its quick growing nature, high yield, 
palatable nutritious quality and lactogenic effect. Moreover, 
its wider adaptability over a range of environmental 
conditions and cropping season signifies as a good forage 
crop and provide nutritious fodder throughout year under all 
management practices. Maize is used as green fodder, straw, 
hay or silage. It can be safely fed at any stage of crop growth. 
In addition to this, maize is a C4 in nature and it is highly 
adaptable to subtropical climate and can grow well even at 
high temperature. Maize grows well in wide range of pH (5.5 
to 8.0). 
 
Materials and Methods 
For achieving the objective of present investigation, a pot 
experiment entitled, “Effect of potassium, zinc and FYM on 
content and uptake of micronutrients by forage maize (Zea 
mays L.) grown on loamy sand soil” was carried out during 
summer season of 2015. The experiment was conducted in the 
net house of the department of Soil Science and Agricultural 
Chemistry, B. A. College of Agriculture, Anand Agricultural 
University, Anand. The experiment was laid out in a 
completely randomized design (factorial) with three 
repetitions. The three levels of K2O (0, 30 and 60 kg ha-1) and 
Zn (0, 10 and 20 kg ha-1) and two levels of FYM (0 and 10 t 
ha-1) were selected in the experiment.For conducting the pot 
experiment, the soil from surface layer (0-15 cm) was 
collected, after collecting the required quantity of bulk fill up 
the earthen pot of fifteen kg capacity. In each pot, treatment 
wise eight seeds of maize were sown. After germination, 
maize plants were thinned to five plants per pot. The 
recommended full dose of phosphorus was applied at the time 

of sowing, while half recommended dose of nitrogen were 
applied at sowing and half of the nitrogen was applied at 30 
DAS. The K2O and Zn were applied in the form of KCl 
(muriate of potash) and ZnSO4 (zinc sulphate). After 
germination, maize plants were thinned to five plants per pot. 
Pots were regularly watered and weed free condition was 
maintained till 60 DAS required for tasseling stage of maize 
crop. Top dressing of 50 % N in the form of urea was done at 
30 DAS. When the maize was at tasseling stage (60 DAS), the 
plants were uprooted carefully. The fresh and oven dry weight 
of shoot and roots were recorded from each pot. The soil of 
experimental site was Typic Ustochrepts having loamy sand 
soil texture, slightly alkaline in reaction (pH-8.05), EC (1:2.5) 
(0.18 dS m-1), Organic carbon contents (0.35%), available N 
(197 kg ha-1), available P2O5 (28 kg ha-1) and DTPA- Zn (0.39 
ppm) were low in status. While available K2O (228 kg ha-1) 
was medium in soil. All the data recorded during the study 
period were statistically analyzed by using standard methods 
as suggested by Steel and Torrie (1982) [13]. 
 
Result and Discussion 
Content  
An appraisal of data showed in table clearly indicate that the 
potassium and FYM treatments was found non-significant on 
plant content of Fe, Mn, Zn and Cu at 30 DAS and harvest. 
The perusal of data given in Table 1 indicated the zinc 
treatment had significant influence on plant content of Zn, 
whereas Fe, Mn and Cu not significantly influence by Zn 
application at 30 DAS. Significantly the highest content of Zn 
was found with Zn3 (20 kg Zn ha-1) over the rest of treatments. 
Shukla et al. (1978) [12] reported that Zn was involving in the 
metabolic activity, controlling auxin levels and nucleic acids 
in plants thereby contributing toward increase in growth and 
nutrient content in maize plant. Similar result conforms with 
Patel and Patel (1994) [11] in sorghum.  

 
Table 1: Influence of potassium, zinc and FYM on micronutrients content in forage maize at 30 DAS and harvest 

 

Treatments 
Micronutrients content (mg kg-1) 

Fe MN Zn Cu 
30 DAS 60 DAS 30 DAS 60 DAS 30 DAS 60 DAS 30 DAS 60 DAS 

[A] Potassium levels
K1 : 0 kg ha-1 263 251 21.1 17.4 31.4 28.9 6.09 5.25 
K2: 30 kg ha-1 264 252 21.4 17.3 31.8 29.1 6.16 5.34
K3 : 60 kg ha-1 263 251 21.6 17.8 31.9 29.6 6.13 5.25 

S.Em ± 2.96 3.20 0.47 0.37 0.49 0.45 0.06 0.06 
C.D. (0.05) NS NS NS NS NS NS NS NS 

[B] Zinc levels
Zn1 : 0 kg ha-1 263 252 20.9 17.2 26.0 23.4 6.04 5.17 

Zn2 : 10 kg ha-1 265 253 21.6 17.6 31.7 29.4 6.14 5.36 
Zn3 : 20 kg ha-1 262 250 21.6 17.7 37.5 34.8 6.20 5.30 

S.Em ± 2.96 3.20 0.47 0.37 0.49 0.45 0.06 0.06 
C.D. (0.05) NS NS NS NS 1.41 1.28 NS NS 

[C] FYM levels
F1 : 0 t ha-1 260 248 20.9 17.3 31.3 28.9 6.07 5.23 
F2 : 10 t ha-1 267 255 21.9 17.8 32.1 29.4 6.18 5.33 

S.Em ± 2.41 2.61 0.38 0.30 0.40 0.36 0.05 0.05
C.D. (0.05) NS NS NS NS NS NS NS NS 

 
Uptake 
Significantly the highest uptake of Fe, Mn, Zn and Cu was 
found with K3 (60 kg K ha-1) and Zn3 (20 kg Zn ha-1) over the 
rest of treatments. This might be due to the Zn plays 
important role in biosynthesis enzymes and resulted in 
favorable effect of zinc on metabolic reaction within the 
plants which provide more uptakes of nutrients for plant 

reported by Dwivedi et al. (2002) [2]. Jain and Dahama (2005) 

[5] noticed that the uptake of Zn was increased with the 
increasing level of Zn in maize crop. Similar findings were 
also obtained by Meena et al. (2013) [8] in maize. 
The application of FYM @ 10 t ha-1 recorded significantly 
higher nutrient uptake of Fe, Mn Zn and Cu by maize at 
harvest as compared to no application of FYM. The increase 
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in Fe (20.54 %), Mn (20.68 %), Zn (19.46 %) and Cu uptake 
(18.86 %) by maize were observed with FYM @ 10 t ha-1 

treatment over no application of FYM, respectively. This may 
be due to increase in microbial activity in soil and 
improvement in physical and chemical properties of soil 

which resulted in better utilization of nutrients as compared to 
no FYM reported by Totawat et al. (2001) [14]. The results are 
in line with earlier findings reported by Walia and Kler (2010) 

[16] and Faujdar et al. (2014) [3].  

 
Table 2: Influence of potassium, zinc and FYM on micronutrients uptake by forage maize at harvest 

 

Treatments 
Micronutrients uptake (mg pot-1) 

Fe MN Zn Cu 
[A] Potassium levels

K1 : 0 kg ha-1 12.73 0.89 1.49 0.266 
K2: 30 kg ha-1 13.68 0.94 1.62 0.289 
K3 :60 kg ha-1 14.98 1.06 1.81 0.314 

S.Em ± 0.40 0.03 0.05 0.008 
C.D. (0.05) 1.14 0.08 0.14 0.024 

[B] Zinc levels
Zn1 : 0 kg ha-1 11.52 0.79 1.07 0.236 
Zn2 :10 kg ha-1 13.84 0.96 1.61 0.294 
Zn3 :20 kg ha-1 16.04 1.13 2.23 0.338 

S.Em ± 0.40 0.03 0.05 0.008 
C.D. (0.05) 1.14 0.08 0.14 0.024 

[C] FYM levels
F1 : 0 t ha-1 12.51 0.87 1.49 0.265 

F2 : 10 t ha-1 15.08 1.05 1.78 0.315 
S.Em ± 0.32 0.02 0.04 0.007 

C.D. (0.05) 0.93 0.07 0.11 0.020 
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