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ABSTRACT 
Background Deficiency of some micronutrients is very common in cultivated 
soils of Pakistan due to its alkaline and calcareous nature. Among 
micronutrients, zinc (Zn) deficiency causes significant losses in crop yield and 
quality. Iron (Fe) deficiency causes chlorosis and yield reduction in plants. It 
is, therefore, important to alleviate the detrimental effects of deficient Zn and 
Fe in crop plants. One possible approach is the foliar application of these 
nutrients to improve the status of nutrients in plant.  
Methodology The effects of foliar application of Zn and Fe on yield and seed 
quality of mungbean were evaluated at the Agronomic Research Farm, 
University of Agriculture Faisalabad, Pakistan. The experiment was laid out 
using randomized complete block design (RCBD) with factorial arrangements 
having three replications with a net plot size of 1.5 m × 5 m. The experiment 
was comprised of the following treatments [T1: Control (untreated), T2: Water 
alone, T3: Zn @ 1.5 kg ha-1, T4: Fe @ 1.5 kg ha-1 and T5: Zn + Fe @ 1.5 kg 
ha-1 each] and applied at two times during crop growth (i.e. 30 and 45 days 
after germination). The collected data regarding yield and quality parameters 
were analyzed statistically using the Fisher’s analysis of variance technique 
and difference among treatment’s means were compared by least significant 
difference test (LSD) at 5% probability level.  
Results Analysis of variance showed that the application of Zn and Fe 
produced significantly (p ≤ 0.05) maximum pods per plant (13.70), 1000-seed 
weight (45.50 g), seed yield (1243.43 kg ha-1), biological yield (7823 kg ha-1) 
and harvest index (15.89%). However, foliar application of Zn and Fe at both 
time intervals showed non-significant (p ≤ 0.05) effect on plant height. The 
Zn and Fe contents in seed were significantly (p ≤ 0.05) increased with foliar 
application of Zn + Fe @ 1.5 kg ha-1 each at 30 days after germination. 
Conclusion Better mungbean yield and seed quality can be achieved by foliar 
application Zn and Fe @ 1.5 kg ha-1 each after 30 days of germination.

INTRODUCTION 
 
Mungbean (Vigna radiata L.) is an important grain 
legume crop of summer season in Pakistan. It is 
mainly cultivated in southern Punjab and in many 
districts of Sindh. It is a drought tolerant and short 
duration crop (Usman et al. 2007). It gives an 
extraordinary response under both irrigated and rain-
fed conditions. During 2010, the total area under 
mungbean crop was 140.8 thousand hectares with total 
production of 93 thousand tones. About 4% decline in 
area was recorded during 2013 with total area 136.1 

thousands hectares and production of 89.3 thousands 
tones (Anonymous 2013). Pulses are the necessary 
component of our diet which provide bundle of protein 
at very cheap rates. The grains of mungbean contain 
carbohydrate (51%), protein (26%), vitamin (3%) and 
moisture (10%). It has better digestibility and more 
protein content as compared with other pulses (Arshad 
et al. 2008). A major feature of the mungbean is its 
ability to create a symbiotic association with specific 
bacteria, setting up the biological nitrogen (N) fixation 
in root nodules that supply the plant's needs for N 
(Kaisher et al. 2010). The residues of mungbean crop
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increase the fertility of the soil and can be used as 
animal feed (Asaduzzaman 2008). 

The production of mungbean is very low in 
Pakistan due to many reasons such as poor fertilizer 
application methods, improper fertilizer source and 
quantity, non-availability of high yielding varieties 
and poor crop stand. A marked increase in the 
production of mungbean can be made by using 
balanced fertilizer and effective application method. 
Foliar application of micronutrients such as zinc (Zn), 
manganese (Mn) and iron (Fe) is very effective 
method of overcoming crop nutritional deficiencies. 
Foliar application fulfills crop nutrient needs when 
edaphic factors fail to do so (Cakmak 2008). 

Zinc is an essential micronutrient required for 
crop production (Khan et al. 2016). Zinc is an 
important component of various enzymes that are 
responsible for driving many metabolic reactions in all 
crops. Growth and development would stop if specific 
enzymes are not present/active in plant tissues. In 
black gram Zn application could significantly affect 
the growth, dry matter content, number of pods and 
final seed yield (Pandey et al. 2013). Moreover, 
application of Zn to mungbean plants increased the 
plant height, number of branches, growth parameters 
as well as yield and yield components (Thalooth et al. 
2006). Foliar application of Zn could be of great 
significance to plants grown under sandy soil 
conditions as most sandy soils suffer from nutrient 
deficiency including microelements such as Zn. Sandy 
soils in many semiarid regions are known to have Zn 
deficiency. Gobarah et al. (2006) reported that foliar 
application of Zn had a significant effect on groundnut 
growth, yield and its components as well as seed 
quality under sandy soil conditions. 

Iron performs different functions in plants bodies 
such as production of carbohydrates, chlorophyll 
synthesis and cell respiration. Iron helps in the transfer 
of energy between the different parts of plant body. A 
large portion of enzymes and proteins is made up of 
Fe (Allen et al. 2007). Iron is an important part of 
enzymes, which regulates the process of 
photosynthesis and N fixation. Deficiency of Fe is a 
major reason of lower crop yield in some soils 
(Valadimir and Thomas 2009). The large amount of 
bicarbonates in soil and irrigation water may cause the 
deficiency of Fe in soil (Havlin et al. 2005). 

The availability and uptake of micronutrients can 
be increased by providing the fertilizers directly to the 
leaves through foliar application. Since, most of 
Pakistani soils are alkaline in reactions which is a 
major cause of low availability of micronutrients. 
Therefore, under such conditions micronutrients 
efficiency can be improved through foliar application 
(Godsey et al. 2008). The substances supplied to 
leaves are absorbed by the stomata and cuticle of 

leaves (Yong et al. 2008). Additionally, the availability 
of Fe and Zn using foliar application may reduce the 
drought effects. The accessibility of Zn and Fe to the 
grains through the foliar application is really a 
profitable and reliable working method. Therefore, the 
present study was conducted to evaluate the effects of 
foliar application of Zn and Fe on yield and quality of 
mungbean. 
 
MATERIALS AND METHODS 
 
The research was carried out at the Agronomic 
Research Farm, University of Agriculture Faisalabad 
(UAF), Pakistan. The experiment was laid out in 
randomized complete block design (RCBD) with 
factorial arrangements using three replications and a 
net plot size 5 m × 1.5 m. The study was comprised of 
five treatments [T1: Control (untreated), T2: Water 
alone, T3: Zn @ 1.5 kg ha-1, T4: Fe @ 1.5 kg ha-1 and 
T5: Zn + Fe @ 1.5 kg ha-1 each] and applied at two 
times during crop growth (i.e. 30 and 45 days after 
germination). Soil sampling was done before sowing 
of crop according to method suggested by Chapman 
and Pratt (1961). The soil analysis showed that the soil 
was sandy loam having the pH 8.2, organic matter 
0.75%, N 0.052%, phosphorus (P) 3.9 mg kg-1, 
potassium (K) 185.5 mg kg-1, Zn 0.61 mg kg-1 and Fe 
3.2 mg kg-1. Fungicide treated seeds of mungbean 
variety (cv. NIAB-2011) obtained from Nuclear 
Institute for Agriculture and Biology (NIAB) 
Faisalabad, Pakistan were used in the experiment. The 
seedbed was prepared by cultivating the soil two times 
with tractor-mounted cultivator to a depth of 12 cm, 
each followed by a planking. The crop was sown at 30 
cm row to row distance using seed @ 30 kg ha-1 by 
hand drill. The N, P and K fertilizers were applied @ 
23, 58, 30 kg ha-1, respectively. The sources of N, P 
and K were urea, single superphosphate (SSP) and 
sulfate of potash (SOP), respectively. Entire dose of P 
and K and 1/2 N was applied at the time of sowing. 
Remaining N was applied at time of first irrigation. 
Four irrigations were applied according to the 
requirements of the crop. The crop was harvested 
when more than 90% of pods had reached the maturity. 
Harvested crop was sun dried for 7 days. The pods 
were removed from the dry stalks and threshed 
manually at about 12-14% grain moisture content. All 
other agronomic operations except under study were 
kept same and uniform. Data regarding plant height, 
number of pods per plant, 1000-seed weight, seed 
yield, biological yield, harvest index, seed Zn content 
and seed Fe content were determined using standard 
procedures. For Zn and Fe determination, wet 
digestion method using HNO3-HClO4 was followed as 
described by Jackson (1973). The data collected was 
statistically analyzed using Fisher’s Analysis of 
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Variance Technique and the treatment means were 
compared by employing least significant difference 
(LSD) test at 5% probability level (Steel et al. 1997). 
 
RESULTS AND DISCUSSION 
 
Plant height 
Plant height reflects the vegetative growth behavior of 
crop plant in response to applied inputs. Balanced 
plant nutrition ensures good plant height and increase 
in plant height improves the nutrients use efficiency of 
crop. Data indicated that there was no significant 
difference in plant height among all levels of Fe and 
Zn applied at 30 and 45 days after germination of 
mungbean (Table 2). Data regarding application of Fe 
and Zn at different stages of mungbean also showed 
non-significant effect on plant height. Interaction 
between the stages and Zn and Fe treatments was also 
found non-significant to plant height. These results are 
in line with the findings of Ebrahimian et al. (2010) in 
Sunflower and contradictory with Ali and Mahmoud 
(2013) in mungbean. 

 
Number of pods per plant 
Number of pods per plant is one of the major yield 
contributing parameter. More number of pods per 
plant, more will be the final yield that is our prime 
goal. Data regarding number of pods per plant of 
mungbean as affected by application of Zn and Fe at 
different stages of crop revealed that there was 
statistically significant  (p ≤ 0.05) difference in number 
of pods per plant among all levels of Fe and Zn applied 
at 30 and 45 days after germination of mungbean 
(Table 1). Maximum pods (12.90) were observed 
where Fe and Zn were applied at the rate of 1.5 kg ha-1 
each while minimum was observed in control (10.36). 
Results regarding foliar application of Fe and Zn at 
different stages of mungbean also showed significant 
(p ≤ 0.05) effect on pods per plant. Maximum number 
of pods (11.77) was observed when Fe and Zn were 
applied after 30 days of sowing. Interaction between 
stages and Zn and Fe treatments was found significant 
(p ≤ 0.05) to number of pods per plant. Maximum 
number of pods per plant (13.70) was recorded when 
1.5 kg ha-1 Zn + Fe each were applied at 30 days after 
germination of crop, which was followed by 12.10 and 
12.06 pods per plant when 1.5 kg ha-1 Zn + Fe each 
were applied at 45 days after germination of crop. 
While, minimum value (10.36) was found in control 
plot. Both Zn and Fe are involved in carbohydrate and 
protein synthesis, thus their application increased the 
production of pods and seed formation in plant. The 
present results are coincided with Ali and Mahmoud 
(2013) and Thalooth et al. (2006) in mungbean, 
Pandey et al. (2013) in black gram, El-Habbasha et al. 
(2013) in groundnut. 

 
1000-seed weight 
Seed weight has a direct bearing on final seed yield of 
a crop. The yield potential of crop is determined by the 
mean grain weight. 1000-seed weight is also an 
important yield component, contributing to the grain 
yield. Data regarding 1000-seed weight of mungbean 
as affected by application of Zn and Fe at different 
stages of crop are presented in Table 1. Result 
indicated that there was statistically significant 
difference in 1000-seed weight among all levels of Fe 
and Zn applied at 30 and 45 days after germination of 
mungbean. Maximum 1000-seed weight (44.88 g) was 
observed where Fe and Zn were applied at the rate of 
1.5 kg ha-1 each while, minimum was observed in 
control (40.83 g). Data regarding application of Fe and 
Zn at different stages of mungbean showed non-
significant (p ≤ 0.05) effect on 1000-seed weight. 
Interaction between stages and Zn and Fe treatments 
was also found significant to 1000-seed weight. 
Maximum 1000-seed weight (45.50 g) was found 
when 1.5 kg ha-1 Zn + Fe each were applied at 30 days 
after germination of crop while minimum 1000-seed 
weight (40.83 g) was found in control plot. 

The increase in 1000-seed weight may be due to 
balanced and proper timing of plant nutrition which 
increased the seed size and weight. The results of 
present investigations are in accordance with the 
results of Ali and Mahmoud (2013) in mungbean and 
Pandey et al. (2013) in black gram. Ebrahimian et al. 
(2010) revealed that foliar application of Fe 
significantly (p ≤ 0.05) increased the sunflower seed 
weight as compared to control treatment. Increase in 
1000-seed weight caused by Fe and Zn spray might be 
due to the increase in carbohydrate synthesis. 
Ebrahimian et al. (2010) concluded that Zn enhanced 
the absorption of Fe in sunflower and thus increased 
the 1000-seed weight due to more N metabolism. High 
N metabolism and higher photosynthates assimilation 
in seed caused the higher seed weight (Hejazi and Ali 
2014). 
 
Biological yield 
Biological yield indicates the relative growth rate of 
plants as considered to net assimilation rate. It is the 
total biomass produced by a crop from a unit area. 
Data regarding biological yield of mungbean as 
affected by application of Zn and Fe at different stages 
of crop are presented in Table 1. The results revealed 
that there was statistically significant (p ≤ 0.05) 
difference in biological yield among all levels and 
stages of Fe and Zn application in mungbean. 
Maximum biological yield (7747.3 kg ha-1) was 
observed where Fe and Zn were applied @ 1.5 kg ha-1 

each, while, minimum was observed in control (6220 
kg ha-1). Maximum biological yield (7109.3 kg ha-1)



http://www.jea.com.pk                                                                                                                                        Tahir et al. (2017) 

198 
 

Table 1 Effect of foliar application of zinc and iron on mungbean yield and yield components 

Treatments Number of 
pods plant-1 

1000-seed 
weight (g) 

Biological 
yield (kg ha-1) 

Seed yield   
(kg ha-1) 

Harvest 
index (%) 

Foliar levels  
Control (untreated) 10.36b 40.83b 6220.00d 889.80d 14.33bc 
Water spray 10.61b 41.46b 6686.70c 923.60d 13.82c 
Zn @ 1.5 kg ha-1 11.58b 42.80ab 7289.20b 1088.90b 14.94ab 
Fe @ 1.5 kg ha-1 11.40b  42.70ab 7135.80b 1028.90c 14.43bc 
Zn + Fe @ 1.5 kg ha-1 each 12.90a  44.88a 7747.30a 1217.60a 15.71a 
LSD value (p ≤ 0.05) 1.22 2.67 279.88 51.81 1.01 
Time interval  
30 Days after germination 11.77 a 42.92ns 7109.30a 1055.70a 14.81ns 
45 Days after germination 10.97b 42.14  6922.30b 1003.80b 14.48   
LSD value (p ≤ 0.05) 0.77 1.69 177.01 32.77 0.64 
Foliar levels × Time interval (30 days after germination) 
Control (untreated) 10.36b 40.83b 6220.00f 889.76g 14.33bcd 
Water spray 10.70b 42.00ab 6540.00ef 915.30fg 14.01cd 
Zn @ 1.5 kg ha-1 12.06ab 43.56ab 7540.00ab 1141.63bc 15.15abc 
Fe @ 1.5 kg ha-1 12.03ab 42.73ab 7423.33bc 1088.43cd 14.66a-d 
Zn + Fe @ 1.5 kg ha-1 each 13.70a 45.50a 7823.00a 1243.43a 15.89a 
LSD value (p ≤ 0.05)      
Foliar levels × Time interval (45 days after germination)  
Control (untreated) 10.36b 40.83b 6220.00f 889.76g 14.33bcd 
Water spray 10.53b 40.93b 6833.33de 931.93fg 13.64d 
Zn @ 1.5 kg ha-1 11.10b 42.03ab 7038.33cd 1036.10de 14.73a-d 
Fe @ 1.5 kg ha-1 10.76b 42.66ab 6848.33de 969.40ef 14.19bcd 
Zn + Fe @ 1.5 kg ha-1 each 12.10ab 44.26ab 7671.66ab 1191.76ab 15.53ab 
LSD value (p ≤ 0.05) 1.73 3.78 395.80 73.28 1.43 

Column means followed by the same letter are not significantly different at 5% probability level; ns = Non significant 
 
was observed when Fe and Zn were applied after 30 
days of sowing. Interaction between application stages 
and Zn and Fe doses was also found significant (p ≤ 
0.05) to biological yield. The data showed that the 
maximum biological yield (7823 kg ha-1) was found 
when 1.5 kg ha-1 Zn + Fe each were applied at 30 days 
after germination of crop, which was followed by 
7671.6 and 7540 kg ha-1 when 1.5 kg ha-1 Zn + Fe each 
were applied at 45 days after germination of crop and 
1.5 kg ha-1 Zn was applied at 30 days after germination 
of crop, respectively. While, minimum value (6220 kg 
ha-1) was found in control plot. Singh and Bhatt (2013) 
concluded that Zn spray significantly increased lentil 
biological yield when compared with control plot. 
These results are in close agreement to the findings of 
Thalooth et al. (2006) who reported that application of 
Zn had a positive effect on yield and yield components 
of crops. El-Habbasha et al. (2013) found that foliar 
application of Zn either at flowering or seed filling 
stages of groundnut significantly increased biological 
yield compared to control treatment. Ali et al. (2014) 
found that maximum biological yield of mungbean 
was produced when Fe was applied at both branching 
and flowering stages as compared with control.  

 

Seed yield  
Seed yield is an ultimate product of many physiological 
and morphological processes taking place in plants 
during growth and development. The final seed yield 
per unit area is formulated by the accumulated effects 
of individual yield components like number of pods 
per plant, pod bearing branches, number of seeds per 
pod and 1000-seed weight which are mainly 
influenced by genetic makeup of a cultivar, various 
environmental conditions and agronomic practices. 
Seed yield is an important parameter used for the 
evaluation of effectiveness of any treatment because 
grain production is the ultimate objective of sowing of 
most of the crops. The results indicated that there was 
statistically significant (p ≤ 0.05) difference in seed 
yield among all levels of Fe and Zn applied at 30 and 
45 days after germination of mungbean. Maximum 
seed yield (1217.6 kg ha-1) was observed where Fe and 
Zn were applied @ 1.5 kg ha-1 each, while, minimum 
was observed in control (889.8 kg ha-1). Data 
regarding application of Fe and Zn at different stages 
of mungbean also showed significant effect on seed 
yield. Maximum seed yield (1055.7 kg ha-1) was 
observed when Fe and Zn were applied after 30 days 
of germination. Interaction between stages and Zn and 
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Fe treatments was also found significant (p ≤ 0.05) to 
final seed yield. The data presented in the Table 1 
showed that the maximum seed yield (1243.4 kg ha-1) 
was obtained at 1.5 kg ha-1 Zn + Fe, each were applied 
at 30 days after germination of crop which was 
followed by 1191.7 and 1141.6 kg ha-1 when 1.5 kg 
ha-1 Zn + Fe, each was applied at 45 and 30 after 
germination of crop, respectively. But minimum seed 
yield (889.7 kg ha-1) was found in control plot. 

Iron is involved in chlorophyll and plant growth 
regulators synthesis within the plant body, thus 
increased the process of photosynthesis and 
transportation of photosynthates to the sink, which 
finally increased the seed yield. Singh and Bhatt 
(2013) concluded that Zn spray in lentil significantly 
increased the seed yield when compared with control 
plot. Ebrahimian et al. (2010) revealed that application 
of Fe in sunflower significantly increased the seed 
yield as compared with control treatment. These 
results are similar with the findings of Singh and Bhatt 
(2013) who recorded16.2% increase in grain yield 
with Zn application in lentil. Similar response to Fe 
application was reported by Ebrahimian et al. (2010) 
in sunflower. El-Habbasha et al. (2013) found that 
foliar application of Zn to groundnut at either 
flowering or seed filling stage significantly increased 
seed yield compared to control treatment. El Habbasha 
et al. (2013) concluded that Zn spray at both flowering 
and seed filling stages of chickpea has a significant 
effect on seed yield against the control plot. Ali et al. 
(2014) reported maximum mungbean seed yield when 
Fe was applied at both branching and flowering stage 
as compared with control. Ebrahimian et al. (2010) 
concluded that Zn and Fe in combined form 
significantly increased the seed yield of sunflower as 
compared with control and other treatments. These 
results are in accordance with Ali and Mahmoud 
(2013) in mungbean, Gobarah et al. (2006) in 
groundnut, Yong et al. (2008) in rice and Habib (2009) 
in wheat, Pandey et al. (2013) in black gram. 
 
Harvest index 
Harvest index is the productive efficiency of a crop. It 
determines the amount of photosynthates being 
translocated to the economic parts of plant. The 
productive efficiency will be more if the harvest index 
is higher. Data regarding harvest index of mungbean 
as affected by application of Zn and Fe at different 
stages of crop are presented in Table 1. The results 
indicated that there was statistically significant (p ≤ 
0.05) difference in harvest index among all levels of 
Fe and Zn in the present study. Maximum harvest 
index (15.7%) was observed where Fe and Zn were 
applied @ 1.5 kg ha-1 each while, minimum was 
observed in water spray (13.8%). Data regarding 
application of Fe and Zn at different stages of 

mungbean showed non-significant effect on harvest 
index. Interaction between stages and Zn and Fe 
treatments was also found significant to harvest index. 
The data presented in the Table 1 showed that the 
maximum harvest index (15.89%) was found when 1.5 
kg ha-1 Zn + Fe each were applied at 30 days after 
germination of crop while, minimum harvest index 
(13.64%) was found in water spray plot at 45 days 
after germination of crop. 
 
Seed Zn content 
Data regarding Zn content of mungbean seed as 
affected by application of Zn and Fe at different stages 
of crop are presented in Table 2. The results revealed 
that there was statistically significant (p ≤ 0.05) 
difference in seed Zn contents among all levels of Fe 
and Zn applied at 30 and 45 days after germination of 
mungbean. Maximum Zn content (2.57 mg 100 g-1) 
was observed where Fe and Zn were applied @ 1.5 kg 
ha-1 each while minimum was observed in control 
(1.40 mg 100 g-1). Data regarding the application of Fe 
and Zn at different stages of mungbean also showed 
significant (p ≤ 0.05) effect on seed Zn content. 
Maximum Zn content (2.09 mg 100 g-1) was observed 
when Fe and Zn were applied after 30 days of 
germination. Interaction between stages and Zn and Fe 
treatments was also found significant to Zn content. 
Maximum Zn content (2.68 mg 100 g-1) were found 

when 1.5 kg ha-1 Zn + Fe each were applied at 30 days 
after germination of crop which was followed by 2.46 
and 2.35 mg 100 g-1 when 1.5 kg ha-1 Zn + Fe each 
were applied at 45 days after germination of crop and 
1.5 kg ha-1 Zn alone was applied at 30 days after 
germination of crop, respectively. While, minimum 
seed Zn content (1.4 mg 100 g-1) was found in control 
plot. Zinc application significantly (p ≤ 0.05) 
increased grain Zn contents in maize as reported by 
Tariq et al. (2002). But results of present investigation 
are in accordance with the results of Habib (2009) in 
wheat and Pandey et al. (2013) in black gram. 
 
Seed Fe content 
The result indicated that there was statistically 
significant difference in seed Fe content among all 
levels of Fe and Zn applied at 30 and 45 days after 
germination of mungbean. Maximum Fe content (6.61 
mg 100 g-1) were observed where Fe and Zn were used 
@ 1.5 kg ha-1 each but minimum was observed in 
control treatments (4.71 mg 100 g-1). Results about 
foliar application of Fe and Zn at different stages of 
mungbean also showed significant (p ≤ 0.05) effect on 
seed Fe content. Maximum Fe content (5.80 mg 100 g-1) 
were observed when Fe and Zn were applied after 30 
stages and Zn and Fe doses was also found significant 
(p ≤ 0.05) to seed Fe content of mungbean in the 
present study. Maximum Fe content (6.78 mg 100 g-1)   
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Table 2 Effect of foliar application of zinc and iron on plant height and seed quality of mungbean 
Treatments Plant height 

(cm) 
Seed Zn content Seed Fe content 

(mg 100 g-1) 
Foliar levels 
Control (untreated) 42.40ns 1.40e 4.71e 
Water spray 43.65 1.77d 5.31d 
Zn @ 1.5 kg ha-1 45.05 2.25b 5.85c 
Fe @ 1.5 kg ha-1 44.88 2.05c 6.25b 
Zn + Fe @ 1.5 kg ha-1 each 46.30 2.57a 6.61a 
LSD value (p ≤ 0.05) 

 
0.09 0.15 

Time interval 
30 Days after germination 44.84ns 2.09a 5.80a 
45 Days after germination 44.07 1.92b 5.68b 
LSD value (p ≤ 0.05) 

 
0.06 0.09 

Foliar levels × Time interval (30 days after germination) 
Control (untreated) 42.40ns 1.40g 4.71g 
Water spray 44.30 1.95e 5.25f 
Zn @ 1.5 kg ha-1 45.70 2.35b 6.00d 
Fe @ 1.5 kg ha-1 45.40 2.10cd 6.30bc 
Zn + Fe @ 1.5 kg ha-1 each 46.40 2.68a 6.78a 
LSD value (p ≤ 0.05)    
Foliar levels × Time interval (45 days after germination)  
Control (untreated) 42.40ns 1.40g 4.71g 
Water spray 43.00 1.60f 5.38f 
Zn @ 1.5 kg ha-1 44.40 2.15c 5.70e 
Fe @ 1.5 kg ha-1 44.36 2.00de 6.20cd 
Zn + Fe @ 1.5 kg ha-1 each 46.20 2.46b 6.45b 
LSD value (p ≤ 0.05) – 0.13 0.21 

Column means followed by the same letter are not significantly different at 5% probability level; ns = Non significant 
 
were found when 1.5 kg ha-1 Zn + Fe each were applied 
at 30 days after germination of crop which was 
followed by (6.45 and 6.30 mg 100 g-1) when 1.5 kg 
ha-1 Zn + Fe each were applied at 45 days after 
germination of crop and 1.5 kg ha-1 Fe was applied at 
30 days after germination of crop, respectively. While, 
minimum value (4.71 mg 100 g-1) was found in control 
plot. The results of present study are in accordance 
with the results of Habib (2009) in wheat crop. 

 
CONCLUSION 
 
It is concluded that the foliar application of Zn and Fe 
were significantly (p ≤ 0.05) improved mungbean 
growth, yield and yield components. However, 
application of Zn + Fe @ 1.5 kg ha-1 each at 30 days 
after germination was most effective in improving 
mungbean seed yield and quality. 
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