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Abstract 
Seed treatment with fungicides and micronutrients provides an opportunity to control various seed borne 

diseases and boosts the yield of many crops in a cost effective and better way as compared to the foliar 

application. Thus, an experiment was conducted to explore the effects of fungicidal and micronutrients 

seed treatment on groundnut crop at the Research Farm of PMAS-Arid Agriculture University, 

Rawalpindi (Pothowar Pleatue) Punjab, Pakistan during the kharif season 2016. Groundnut variety BARI-

2011 was subjected to 12 different treatments i.e. control, zinc (1% solution in distilled water), boron 

(0.1% solution in distilled water), Radomil gold @ 2.5 g, Topsim-M @ 2.5 g, Puslaan @ 3 g (all in 1 litre 

of distilled water), and the combinations of both micronutrients with 3 fungicides at same concentrations. 

A randomized complete block design (RCBD) with 2 factors factorial arrangement having 3 replications 

was implemented in the field. Results indicated that seed treatment with the combination of 1% zinc and 

Radomil gold @ 2.5 g/litre solution in water resulted in the maximum plant height (45.89 cm), number of 

pods per plant (50 Nos.), 100 kernel weight (64.39 g), kernel weight (1908 kg/ha), pod yield (2778 

kg/ha), biological yield (4590 kg/ha), harvest index (41.56%), shelling percentage (68.69%). Moreover, 

the crop was least infected by the seed borne diseases (3.27%). These results suggest that seed treatment 

with the combination of 1% zinc and 2.5 g/litre of Radomil gold had effectively controlled the seed borne 

diseases as well as boosted the yield of groundnut by improving the yield components.  
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Introduction   

Groundnut (Arachis hypogaea L.) is an 

oilseed crop of leguminoseae family grown 

in tropical and subtropical regions of the 

world due to its high oil (50%) and protein 

(25%) contents [1]. China, the United States 

and Argentina are the major groundnut 

producing countries in the world whereas 

Pakistan occupies 7th position. In Pakistan, it 

is cultivated mainly in rain-fed and irrigated 

areas of Punjab and KPK, respectively. 

About 85% of total area under groundnut 

cultivation in Punjab lies in the Pothowar 

tract, producing 71% of the country’s total 

production [2].  

In 2012-13, the average yield of groundnut 

in Pakistan was 995 kg/ha which is far less 

than the potential yield i.e., 4000 kg/ha. As 

groundnut is grown on sandy to sandy loam 

soils which are generally deficient in 

available nutrients, the average yield 

remains very low (about 75% less than the 

potential yield) [3]. Beside macronutrients, 

Pakistani soils are deficient in 

micronutrients, especially in zinc, iron, 

boron and copper which are the key factors 

in such low yield of groundnut [3]. 

Micronutrients are essential for satisfactory 

crop growth and production and the 

deficiencies of micronutrients can limit the 

metabolic and physiological processes even 

if the plants need only a small amount of 

micronutrients [4]. Zinc plays a vital role in 

the germination and crop growth [5, 6]. It 

can improve the stand establishment, crop 

emergence and subsequent growth and yield. 

Moreover, higher seed zinc contents 

improve the resistance against soil-borne 

pathogens during germination and seedling 

development which result in good crop 

stands and ultimately better yield [7]. Beside 

zinc, boron application promotes the 

absorption of nitrogen by the groundnut crop 

and increases the plant height, the total 

number of pods and plant dry weight [8].  

Another reason which drastically decreases 

the yield of groundnut is the spread of some 

diseases in the groundnut crop especially 

seed borne diseases. Many fungicides are 

reported to be useful against the seed borne 

diseases like collar rot disease of groundnut 

[9]. 

In crop plants, seed invigoration is a broader 

term and has been used in 2 different ways, 

i.e., seed priming and foliar application [10]. 

Seed priming with micronutrients improves 

the germination speed, minimizes the time 

between sowing and emergence, enhances 

seedling emergence and vigor, crop 

establishment and uplift yield [11-14]. 

Moreover, seed dressing with fungicides can 

be a handy technique for healthy seedling 

emergence by controlling seed borne 

diseases [15]. 

In the light of the importance of 

micronutrients and seed dressing with 

fungicides, the main objectives of the 

present study were:  

To improve the health of seed by providing 

essential micronutrients for good crop stand 

establishment and yield of groundnut. 

To control the disease with the help of seed 

treatment with micronutrients and 

fungicides. 

To identify the best fungicide for the control 

of seed borne diseases. 

Materials and methods 

Groundnut variety BARI-2011 was sown in 

April, 2016 to investigate the effects of seed 

priming with 3 fungicides (Radomil Gold, 

Topsim-M and Puslaan) and 2 

micronutrients (Zinc and Boron) at Research 

farm of PMAS-Arid Agriculture University, 

Rawalpindi, Pakistan. The farm is situated in 

the Pothowar pleatue which is considered as 

a rain-fed area. The rainfall in this area is 

more than 800 mm/annum, so a plenty of 

rainfall water is available for the crop. The 

soil of the farm is loamy type with a slightly 

alkaline nature. The seeds were collected 

from Barani Agricultural Research Institute, 
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Chakwal, Pakistan. Four ploughings 

followed by planking were done for the 

preparation of fine seed bed. Sowing was 

done in rows using hand drill at the depth of 

2.5 to 3 cm. Row to row distance @ 45 cm 

and plant to plant distance @ 10 cm were 

kept for the groundnut crop. RCBD design 

with 2 factors factorial arrangement 

(Fungicides and Micronutrients) was laid 

out for 12 treatments with 3 replications. 

The total field area was 14 marlas which 

was divided into 3 blocks each containing 

12 plots of size 2.70 m × 2.70 m. Three 

fungicides, viz. [Radomil gold @ 2.5 g/litre 

of water, Topsim-M @ 2.5 g/litre of water 

and Puslaan @ 3 g/litre of water] 2 

Micronutrients, viz. [1% solution of zinc and 

0.1 % solution of boron in distilled water] 

and combination of these levels of 

micronutrients with same levels of all 3 

fungicides were applied to groundnut seeds 

before sowing. One plot in each block was 

left untreated as a control for comparison. 

All the solutions were prepared in 11 

beakers and the seeds were soaked in these 

solutions for 10 hours during night and 

sowing was done in the next day early 

morning. Fertilizers (NPK) were applied @ 

20, 80 and 100 kg/ha respectively, at the 

time of sowing. The crop was dependent 

only on the rainfall during the whole 

growing period. All other cultural practices 

were followed according to the standard 

recommendations. 

The studied parameters were number of 

plants (m-2), plant height (cm), number of 

pods per plant, 100 kernel weight (g), kernel 

weight (kg/ha), pod yield (kg/ha), biological 

yield (kg/ha), harvest index (%), shelling 

percentage and percent disease. The harvest 

index, shelling percentage and percent 

disease were calculated using the following 

formula: 

Harvest Index = Grain yield × 100 

                      Biological yield 

Shelling percentage=Kernel weight x 100 

                                    Pod weight 
Percent disease= Number of infected plants×100 

                                Total number of plants  

Statistical analysis  

The mean values recorded for various 

parameters were subjected to analysis of 

variance technique as suggested by Steel & 

Torrie [16]. Means were further separated 

using Tukey’s honest significant difference 

(HSD) at the 95% confidence level using 

Statistics 8.1 software.  

Results  

The number of plants (m-2) counted at 

maturity was non-significant for all the 

treatments and their combinations. The plant 

height was significantly affected by the seed 

treatment with various fungicides and 

micronutrients (Table 1). The maximum 

plant height (39.69 cm) was observed in zinc 

treated seeds followed by the seeds treated 

with boron. The control resulted in the 

minimum plant height (24.11 cm) among all 

treatments. 

The combinations of zinc and boron 

solutions with all the 3 fungicides depicted 

significant results for plant height as 

compared to the control (Table 2 and 3). The 

combination of zinc with Radomil gold 

resulted in the highest plant height (45.89 

cm) followed by the combination of zinc 

with Topsim-M and Puslaan. Similar trend 

was also noticed in the combination of 

boron with all the 3 fungicides.  

The results of seed treatment with 

fungicides, micronutrients and their 

combinations for yield and yield 

contributing parameters were significant as 

compared to the control (Table 1, 2 and 3). 

The seeds treated with zinc produced more 

number of pods per plant (45.33) and 100 

kernel weight (54.35 g) followed by boron 

and Radomil gold. The control resulted in 

the minimum number of pods per plant 

(30.33) and 100 kernel weight (38.24 g) 

(Table 1).  

The maximum number of pods per plant (50 

nos.) and 100 kernel weight (64.39 g) 
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produced by the combination of zinc and 

Radomil gold among all the treatments and 

their combinations (Table 1, 2 and 3). 

Furthermore, similar trends were noticed in 

the combination of boron with all the 3 

fungicides for number of pods per plant and 

100 kernel weight. 

The yield parameters i.e., kernel weight, pod 

yield and biological yield were significantly 

higher in zinc treated seeds as compared to 

the control (Table 1). The seed treatment 

with zinc produced the higher kernel weight 

(1658 kg/ha), pod yield (2590 kg/ha) and 

biological yield (4303 kg/ha) followed by 

boron and Radomil gold treated seeds.  

The combination of zinc with Radomil gold 

produced the highest kernel weight (1908 

kg/ha), pod yield (2778 kg/ha) and 

biological yield (4590 kg/ha) among all the 

treatments and their combinations (Table 1, 

2 and 3). The combination of zinc and 

Puslaan produced the 2nd highest results for 

the kernel weight, pod yield and biological 

yield. The control depicted the lowest values 

for kernel weight, pod yield and biological 

yield among all the treatments. Moreover, 

all the 3 yield parameters were significantly 

higher for the seeds treated with 

combination of boron and radomil gold as 

compared to the control (Table 3). 

The maximum results for the harvest index 

(41.56%) and shelling percentage (68.69%) 

were obtained for the seeds treated with 

combination of zinc and Radomil gold 

followed by the combination of zinc and 

Puslaan (Table 1, 2 and 3). The lowest 

values of harvest index (29.71%) and 

shelling percentage (54.30%) were noted in 

the control. 

The seed treatment with fungicides, 

micronutrients and their combination 

produced the significant results for percent 

disease (Table 1, 2 and 3). The percent 

disease was lowest (3.27%) in the plots 

where seeds were treated with the 

combination of zinc and Radomil gold 

preceded by the plots in which the seeds 

were treated with the combination of zinc 

and Puslaan. The controlled plots showed 

the maximum values of percent disease 

among all the treatments. 

Table 1. Effects of seed treatment with fungicides and micronutirents on the various 

studied parameters 

Treatments NOP 

(m2) 

PH 

(cm) 

NOPP KW 

(kg/ha) 

100 

KW (g) 

PY 

(kg/ha) 

BY 

(kg/ha) 

HI 

(%) 

SP 

(%) 

PD 

(%) 

Control 42.75 24.11 30.33 968 38.24 1782 3256 29.71 54.30 21.21 

Radomil gold (2.5 

g/litre) 

50.69 29.70 36.67 1306 43.28 2190 3692 35.37 59.60 10.94 

Topsim-M (2.5 

g/litre) 

47.67 25.71   32.33 1112 40.81 1986 3402 32.66 56.09 14.44 

Puslaan (3 g/litre) 48.67 27.60 35 1214 42.04 2096 3502 34.67 57.97 12.31 

Zinc (1% solution) 50.97 39.69 45.33 1658 54.35 2590 4303 38.55 64.03 8.08 

Boron (0.1% 

solution) 

46.01  31.71 38 1380 44.91 2294 3762 36.69 60.17 13.05 

CV (%) N.S 1.80 4.31 116.55 2.48 139.54 122.9 3.47 3.84 6.08 
 NOP= Number of plants, PH= Plant Height, NOPP= Number of pods per plant, KW= Kernel Weight, 100 KW= 

100 kernel Weight, PY= Pod Yield, BY= Biological Yield, HI= Harvest Index, SP= Shelling percentage, PD= 

Percent disease 
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Table 2. Interaction effects of seed treatment with the combination of zinc and 3 fungicides 

on various studied parameters 

Treatment NOP 

(m2) 

PH 

(cm) 

NOPP KW 

(kg/ha) 

100 

KW (g) 

PY 

(kg/ha) 

BY 

(kg/ha) 

HI 

(%) 

SP 

(%) 

PD 

(%) 

Control 42.75 24.11 30.33 968 38.24 1782 3256 29.71 54.30 21.21 

1% Zinc x 2.5 g/litre 

Radomil gold 

51 45.89 50 1908 64.39 2778 4590 41.56 68.69 3.27 

1% Zinc x 2.5 g/litre 

Topsim-M 

46.5 41.71 47 1728 57.33 2654 4358 39.66 65.10 5.93 

1% Zinc x 3 g/litre 

Puslaan 

48 43.71 45 1800 61.14 2686 4452 40.44 67.02 4.16 

CV (%) N.S 2.05 5.71 124.48 4.96 108.28 73.62 3.25 3.47 5.94 
NOP= Number of plants, PH= Plant Height, NOPP= Number of pods per plant, KW= Kernel Weight, 100 KW= 100 

kernel Weight, PY= Pod Yield, BY= Biological Yield, HI= Harvest Index, SP= Shelling percentage, PD= Percent 

disease 

Table 3. Interaction effects of seed treatment with the combination of boron and 3 

fungicides on various studied parameters 

Treatment NOP 

(m2) 

PH 

(cm) 

NOPP KW 

(kg/ha) 

100 

KW(g) 

PY 

(kg/ha) 

BY 

(kg/ha) 

HI 

(%) 

SP 

(%) 

PD 

(%) 

Control 42.75 24.11 30.33 968 38.24 1782 3256 29.71 54.30 21.21 

0.1% Boron x 2.5 

g/litre Radomil 

gold 

48.55 37.81 44.67 1586 52.18 2528 4168 38.04 62.74 9.18 

0.1% Boron x 2.5 

g/litre Topsim-M 

44.45 33.70 42.33 1454 48.04 2348 3932 37.01 61.98 10.01 

0.1%Boron x 3 

g/litre Puslaan 

46.80 35.67 41.67 1514 50.68 2442 4072 37.19 62.01 10.23 

CV (%) N.S 2.08 7.58 134.36 2.87 143.2 54.24 3.61 4.22 6.22 
NOP= Number of plants, PH= Plant Height, NOPP= Number of pods per plant, KW= Kernel Weight, 100 KW= 100 

kernel Weight, PY= Pod Yield, BY= Biological Yield, HI= Harvest Index, SP= Shelling percentage, PD= Percent 

disease 

Discussion 

Seed treatment triggers cellular, sub-cellular 

and molecular changes in seeds and 

increases seed vigour during germination 

and emergence that results in the good stand 

establishment and finally better yield of the 

crop [17, 18]. In the present study, seed 

treatment with fungicides, micronutrients 

and their combinations restricted the disease 

infestation considerably and enhanced the 

plant height, yield and yield contributing 

parameters. This suggests that seed 

treatment is an important technique for 

boosting the overall yield of groundnut. 

Increase in plant height of groundnut may be 

attributed to zinc because it improves crop 

emergence, stand establishment and 

subsequent growth of the crop [5, 6]. 

Kernels of the treated plots with the 

combination of zinc and Radomil gold were 

healthier with vigorous growth and larger in 

size which resulted in the increase of 100 

kernel weight, kernel yield and shelling 

percentage, whereas, kernels of control plots 

were smaller due to the stunted growth of 

plants. These results are in line with Sekhar 

and Sekaran [19] who reported that the 

application of various fungicides show 

positive results in controlling seed borne 

diseases and increase 57% dry pod yield, 

considerably enhance 100 kernel weight and 

shelling percentage. Similarly, Marschner 
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[7] reported that higher seed zinc contents 

improve the resistance against soil-borne 

pathogens during germination and seedling 

development resulting in good crop stands 

with healthy kernels. 

In our study, the highest pod and biological 

yield of groundnut was noted in the plots 

treated with zinc and Radomil gold 

combination. This may be attributed to the 

increased number of pods per plant of 

groundnut due to the seed priming with zinc 

and Radomil gold. However, the increase in 

pod yield of groundnut may be attributed to 

Radomil gold which is useful fungicide in 

controlling seed borne diseases and helps in 

the better growth of crop with healthy pods 

thereby increasing dry pod yield [19]. The 

improvement in the biological yield of 

groundnut may be attributed to seed priming 

with zinc which is responsible for the better 

crop emergence, seedling vigor, yield and 

biomass of the crop [20].  

Seed treatment with the combination of zinc 

and Radomil gold also showed the better 

harvest index and shelling percentage as 

compared to the control. The highest harvest 

index and shelling percentage with zinc and 

Radomil gold seed treatment might be due 

to more economic yield, i.e., healthy kernels 

with no empty pod. Ali and Seyyed [21] 

reported the results which are very close to 

our findings that micronutrients seed 

treatment produced the higher number of 

fertile flowers, mature pods, 100-seed 

weight and shelling percentage resulting in 

the increased pod yield and ultimately high 

harvest index (%) of groundnut crop. 

The present study also showed the minimum 

disease percentage in seed treatment with 

zinc and Radomil gold combination. This 

may be due to both zinc and Radomil gold 

as reported by Marschner [7] that higher 

seed zinc contents improve the resistance 

against soil-borne pathogens which results 

in good crop stands with healthy kernels. 

Deeb et al. [22] also reported that treating 

groundnut seeds with fungicides reduces the 

disease percentage of groundnut which 

ultimately results in the increased pod yield. 

Findings of this study suggest that seed 

treatment with the combination of (1%) zinc 

solution and (2.5 g/litre of water) Radomil 

gold resulted in the better growth and yield 

of groundnut (variety BARI-2011). These 

research findings have an implication for 

enhancement of yield of groundnut which 

can be further implied on other leguminous 

crops. Finally, these findings will help 

motivate our farmer to adopt seed treatment 

technique to apply micronutrients and 

fungicides to tackle the diseases efficiently 

and to boost the yield. 
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