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Effect ofmicronutrients on productivity and profitability of pea (Pisum sativum sub sp.

hortense)

Abstract

A field experiment was conducted to investigate the effects of micronutrients on
productivityand profitability of pea (Pisum sativum sub sp. hortense)at the Vegetable
Research Farm, Department of Horticulture, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi, during the winter season of 2019- 2020. The experiment was
laid out in the Randomized Block Design comprising of 9 treatments including control
with different concentrations of boron and zinc applied to the pea crop viz., Control, Boron-
20(0.06%), Boron-20(0.09%), ZnSo4 (0.03%), ZnSo4 (0.05%), Boron-20(0.06%) +
ZnS04(0.03%), Boron-20(0.06%) + ZnS04(0.05%), Boron-20(0.09%)+ ZnSo04(0.03%) and
Boron-20(0.09%)+ZnSo4 (0.05%)which were replicated thrice. Garden Pea variety
“AzadPea-3" was sown at row to row spacing of 30 cm x plant to plant spacing of 10 cm. The
crop was uniformly fertilized by 20 kg N, 40 kg K,0 /ha P,0s, 40 kg K,O /ha through urea
and diammonium phosphate and muriate of potash. However, Zinc and boron was applied
through zinc sulphate and borax as per the requirement of the treatments.The results indicated
that the application B-20(0.09%) + ZnS04(0.05%)recorded thehighest quantity of seeds per
pod (9.27g) number of pods per plant (25.63), yield per plant (64.23g), fruit yield (135.37
g/ha) which was closelyfollowedby application of B-20(0.09%)+ZnS0O4(0.03%).
Further, application B-20(0.09%) + ZnS04(0.05%)recoded higher B: C ratio (4.06) as

compared to control(2.72). Thus, application of B-20(0.09%) + ZnSO4(0.05%)was found to
the best treatment among all the treatments in improving the productivity of garden pea for

the resource poor farmers of India

Keywords: Garden pea, Growth, Zinc, Boron, Yield and Economics

Introduction

India is the world’s largest producer and consumer of pulse crop. It contributes about

a quarter to the world’s total pulse production. While one-third of world’s total acreage
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under pulses is in India, pulses play a vital role in Indian food chain particularly for
vegetarians and contribute about 14 per cent of the total protein of average Indian diet.
Among the pulses, which is also taken as vegetable is Garden pea scientifically known as
Pisum sativum L.(2n=14) belongs to the family leguminosaeis a herbaceous plant that
blooms once ayearinwinter. Theplantissemi-erect,butithasatendency
toclimbonsupportifavailableis the world's third most important legume crop(Timmerman-
Vaughan et al., 2005). Garden pea is mainly grown in the states of Uttar Pradesh, Bihar,
Haryana,Punjab,HimachalPradesh,OrissaandKarnataka(Shukla and Behra, 2019).The area
and production of pea in India during 2019-20 were estimated to be563 thousand hectares

and 5703 million tonnes respectively, with a productivity of 10MT/ ha (NHB, 2018).

Pea is highly rich in proteinand carbohydrate. It alsohas a good amount of lysine and
tryptophan,fibre, sugar, salt, potassium, iron, zinc, vitamin along with fair amount of
vitamins Aand C. (Bele and Thakur, 2019).1t has a variety of health benefits such as
prevention stomach
cancer,arthritis,diabetesandboostimmunity.Apartfromthehumanbody,beingaleguminouscrop,
it fixes atmospheric nitrogen into the soil and improved the soil fertility. But there exists a
vast gap between potential productivity and actual productivity of pea. So to meet it, proper
fertilization of micro nutrient along with major nutrient is essential. Among micro-nutrients,
zinc is an important micronutrient in crop nutrition since it is involved in avariety of
physiological ~ functions and  enzyme  activities, including  protein  and
auxinproduction,glucosemetabolism,cellularmembranemaintenanceandpollengeneration.Unf
ortunately,zincdeficiencyaffectsroughlyhalfofindiansoils(Singhand
B hatt,2013)whichcausesthestuntedgrowth,chlorosis,reducedleaves, spikelet sterility and
increased susceptibility to high light temperature and fungalinfections which are observable
problems in plants. However,theintensecroppingmethodandhighyielding varieties deplete
soil zinc, making zinc shortage a severe issue across thecountry. Zinc insufficiency has risen
from 44% to 48% and it is anticipated to rise t063 percent by 2025 (Umesh and Shankar,
2013). Because of the low efficiency of soilzinc delivery, the yield is affected. As a result,
variousapproaches have been explored and used (Adhikaryet al., 2018). Foliar application

isone such option that is appropriate for micronutrients. A very effective strategy thatmay



yield the best results with a low rate is multiple applications at the proper time ofgrowth

period.Zinc treatment is required forhealthy cropgrowth andincreasedyields.

Boron is one of the critical micronutrients and is required for most
plantsoptimalgrowthofmanyplants.Itisrequired  forthestructuralintegrity  of  theplasma
membrane.Boron increases K* ion absorption and membrane bound ATPase activity,
causinghyperpolarization of the plasma membrane. It improves the opening and shutting
ofstomata.In legume crops, boron improves grain and strawyield, nutrient content,nutrient
uptake and quality. The thick growth, brittle and outward curled juvenileleaves are among the
indications of boron deficiency. The toxicity symptoms in planthave been observed as
significant reduction in growth. The old leaves show marginalnecrosisalong withdrastically
reductionin size ofLaminaaccountof excessiveboron.Considering all these aspects, a research
study was carried out to study the effect of micronutrients on productivity and profitability of

pea (Pisum sativum sub sp. hortense).

Material and Methods

A field experiment was conducted at the Vegetable Research Farm, Department of
Horticulture, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, during
the winter season of 2019- 2020. The experimental site is situated at 25°31 N latitude at an
elevation of 123.23 m above mean sea level falling in the sub-tropical region of India. The
climate of this place is bestowed with hot and dry summers followed by cold and dry winters.
The soil of the experimental field was sandy loam in texture, with good drainage and uniform
texture,slightly alkaline (pH 7.68) in reaction, low in organic carbon (4.5 g/kg) and available
nitrogen but medium in available phosphorus and potassium with electrical conductivity in
the safer range. The experiment was laid out in the Randomized Block Design using
different concentrations of micronutrients comprising 9treatments combinations (viz.,
Control, Boron-20(0.06%), Boron-20(0.09%), ZnSo4 (0.03%), ZnSo4 (0.05%), Boron-
20(0.06%)+2ZnS04(0.03%), Boron-20(0.06%)+ZnS04(0.05%), Boron-
20(0.09%)+ZnS04(0.03%) and Boron-20(0.09%)+ZnSo4 (0.05%)which were replicated
thrice. For experimental purpose, Garden Pea variety “AzadPea-3” was sown at row to row
spacing of 30 cm x plant to plant spacing of 10 cm and it was uniformly fertilized by 20 kg
N, 40 kg P,0s and K,O /ha through urea, diammonium phosphate and muriate of potash.
However, zinc and boron was applied through zinc sulphate and boric acid as per the
requirement of the treatments.The crop was managed as per regional recommendations of the

crop. 3



Data pertaining to yield attributes and yield was obtained at harvest.For pod yield,
from the individual plot, net plot was harvested and subsequently, the pod yield thus obtained
were weighed and expressed in kg ha’.Among economic parameters, net return per ha was
calculated by deducting cultivation cost from gross returns. Benefit cost (B:C) ratio was
calculated by dividing net returns with total cost of cultivation to evaluate the economic
viability of treatments. The mean values for all the characters in each replication were
subjected tostatistical analysis in the computer program SPAR-11 developed by IASRI, New
DelhiSignificant difference ofsources of variation was tested at the probability level 0f0.05.
The standard error of the mean (SEmz) and the CDvalue were indicated in the tables to

compare the differencebetween the mean values.
Result and Discussion

The data presented in Table 1 with respect toyield attributes and yield of garden pea
revealed that the application of levels various treatmentsof boron and their combination
have been significant effect on quantity of seeds per pod, number of pods per plant, yield
per plant and fruit yield. The highest quantity of seeds per pod (9.27g) number of pods per
plant (25.63), yield per plant (64.23g), fruit yield (135.37 g/ha) was recorded with the
application ~ of  B-20(0.09%)+ZnS04(0.05%)  which  was  closelyfollowedby
application of B-20(0.09%)+ZnS04(0.03%). Further, Combined application of
boron— 20 @ 0.09% and+ ZnSO4at 0.05% gave8.27%morenumber of seeds per pod,
40.07% increase in number of pods per plant and 35.87%increase in fruityield overcontrol.
This may be due to fact that When Zn and B were applied jointly, yield of garden pea seed
wasfound to be higher than their individual application. Micronutrients (boron and zinc)may
have boosted soil fertility and microbial multiplication as a result which there
ishighernitrogenfixation,improvedsugartransportandimprovedplantuptakeandassimilationofa
vailablenutrients. Foliar application of borax 0.2 per cent atvegetative and
floweringstagessignificantlyenhancedtheseedyieldinmungbeancomparedtocontrol(Praveena
et al.,,2018).Similar findings have been reported by Salih et al. (2013)intomato and Aslam
etal. (2002)andZahoor et al.,(2013).

Table 1: Effect of zinc and boron on yield attributes and yield of pea

Treatments Seedweight |Number of No ofpods  [|Yield per  |Yield(g/h
perpod(g) [seeds perpod Perplant |Plant(g) a)




T,—Control 2.44 7.26 15.36 41.55 99.63
T,—B-20(0.06%) 2.47 8.11 19.83 50.51 103.70
T,—B-20(0.09%) 2.50 8.16 21.28 51.79 106.53
T,~ZnS04(0.03%) 2.53 8.19 21.36 53.02 111.54
T—ZnS04(0.05%) 2.58 8.27 22.12 54.12 116.23
T,—B-20(0.06%)+ZnS04(0.03%) 2.66 8.31 22.24 56.13 119.03
T,-B-20(0.06%)+ZnS0O4(0.05%) 2.73 8.36 23.69 58.95 128.70
T,—B-20(0.09%) +ZnS04(0.03%) 2.82 9.10 24.27 60.43 133.43
T,—B-20(0.09%)+ZnS04(0.05%) 3.07 9.27 25.63 64.23 135.37
S.Em(t) 0.046 0.046 0.074 0.28 0.80

C.D 0.139 0.14 0.224 0.84 2.40

Relative economics:

The relative economics of the different concentrations of micro-nutrients treatments
are presented in Table 2, revealed that the highest gross return of Rs. 338425/ha, net return of
Rs. 271534/ha and benefit: cost ratio of 4.06 was realized with the application of B-
20(0.09%)+2ZnS04(0.05%) which was closelyfollowedby application of B-

20(0.09%)+ZnS04(0.03%). The minimum gross returns, net returns was recorded in the
control. This is because of the reason that increase in the fruit yield. Thus, resulting in better
net returns and B: C ratio in micro-nutrient treatments as compared to other treatments.
Kumar et al (2018) also reported that micro-nutrient treatments resulted in highest net returns
and B: C ratio as compared to control. Similar results were reported by Sharma et al., 2021,
Sanjida et al., 2020 and Chatterjee andBandyopadhyay (2017).

Table 2: Effect of zinc and boron on relative economics of pea

Treatments Total Gross Net B:C
costofculti return return( ratio
vation(/ha (/ha) /ha)

)
T1— Control 66880 249075 182195 2.72
T>—B-20(0.06%) 66883.5 259250 192366 2.88
T3—B-20(0.09%) 66885 266750 199865 2.99




T4-2ZnS04(0.03%) 66883.6 278850 211966 3.17

Ts—ZnS04(0.05%) 66884.9 290575 223690 3.34

Te—B-20(0.06%)+ZnS04(0.03%) 66886 297575 230689 3.45

T7-B-20(0.06%)+ZnS04(0.05%) 66887.4 321750 254862 3.81

Ts—B-20(0.09%)+2ZnS04(0.03%) 66890.5 333575 266684 3.99

To—B-20(0.09%)+ZnS04(0.05%) 66891 338425 271534 4.06
Conclusion

It is concluded that application B-20(0.09%) + ZnS04(0.05%)recorded thehighest quantity
of seeds per pod (9.27g) number of pods per plant (25.63), yield per plant (64.23g), fruit
yield (135.37 qg/ha) which was closelyfollowedby application of B-
20(0.09%)+2ZnS04(0.03%). Further, application B-20(0.09%) + ZnS04(0.05%)recoded
higher B: C ratio (4.06) as compared to control (2.72). Thus, application of B-20(0.09%) +
ZnS04(0.05%)was found to the best treatment among all the treatments in improving the

productivity of garden pea for the resource poor farmers of India
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