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Abstract

Brinjal is one of the widely grown vegetable with high nutritive value responsive to applied Zn and B in
deficient soils. With this background, a pot experiment was conducted at College of Horticulture Farm to
study the effect of FYM, zinc and boron on yield and agro-morphological characters of brinjal where two
levels of FYM (0 and 5 t ha't), four levels of Zn (Zno: No Zn, Zn1: 5.0 kg Zn ha'? as basal, Zn2: 10.0 kg
Zn ha as basal and Zn3: 5.0 kg Zn hal as basal + Foliar spray of Zn twice @ 0.5% ZnS04.7H20
solution) and three levels of B (Bo: No B, B1: 1kg B ha! and B2: 2 kg B ha') were applied in factorial
completely randomized design. The application of Zn and B significantly influenced the fruit yield and
other agro-morphological parameters viz., number of fruits per plant, plant height, fruit diameter and fruit
length of brinjal. The highest increase was found with the conjoint application of soil + foliar application
of Zn and highest dose of B i.e. 2.0 kg B ha* along with FYM. On average, fruit yield of brinjal varied
between 0.92 to 1.31 kg pot™ with a mean value of 1.12 kg pot. Zinc application @ 10.0 kg ha* through
basal (Zn2) as well as soil + foliar application of Zn (Zns) significantly enhanced the fruit yield of brinjal
over the application of 5.0 kg Zn ha'! as well as over the control. Application of Zn fertilizers along with
FYM enhanced the brinjal fruit yield to the extent of 10-24% over the control under different treatment
combinations of Zn (either soil application or through soil plus foliar application), whereas, application
of B increased the fruit yield to the tune of 12 to 17% compared to no B application. The interaction
between FYM and Zn and well as between FYM and B had also shown significant positive effect
towards fruit yield of brinjal.

Keywords: Brinjal nutrition, boron, farm yard manure, fruit yield and zinc

Introduction

Agricultural intensification resulted in a serious depletion in micronutrients reserve in soils
and degradation of environment, along with many other pitfalls. Following such
intensification, widespread deficiencies of micronutrients particularly zinc (Zn), boron (B) and
iron (Fe) in soils are reported across the globe. And it causes a serious depletion in their
loading in edible parts of crops affecting not only crop yield but also its quality. Brinjal
(Solanum melongena L.) is highly productive and usually finds its place as poor man’s crop. It
is an important vegetable due to its nutritive value, consisting of minerals like iron,
phosphorus, calcium and vitamins particularly ‘B’ group (Mahmoud, 2000) . Analysis of soil
and plant samples has indicated that 49% soils in India are potentially deficient in Zn, 12% Fe,
5% Mn, 3% Cu, 33% B and 11% in Mo (Singh, 2008) [*®!. Basal application to soil and/or
foliar sprays of Zn, B and Mo and foliar sprays of Fe and Mn have been recommended as the
most suitable methods for correcting such deficiencies in crops (Shukla et al., 2016) 51,
Micronutrients like iron, zinc and boron are necessary for plant development and metabolism
and also play a positive role in increasing fruit yield and as well as fruit quality in brinjal.
Various responses were observed in growth and yield in crop species and in cultivars to trace
elements deficiency (Fageria, 2009) M. Plants take zinc in the ionic form (Zn**) or in a
complex type with a chelating substance e.g., EDTA. Salts or complexes of zinc can be simply
absorbed straight through leaves.
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Foliar spray of micronutrients facilitates efficient
consumption of nutrients straightly through leaves, the effect
of which can show its importance soon (Sharma and Brar,
2008) 4. Response of brinjal as well as other high value
vegetable crops to soil as well as foliar application of Zn and
B has been reported by several workers in India. However,
reports and literatures on application of those nutritionally
important micronutrients along with the application of farm
yard manure (FYM) in vegetables and in particular brinjal is
scanty. Under these circumstances, it is hypothesized that
yield and yield attributing traits (viz. plant height, number of
fruits per plant, fruit dimensions like fruit girth and fruit
length) of brinjal is influenced by its micronutrient nutrition
through different modes of application along with the FYM.
As such we studied the effects of different doses and methods
of application of Zn, different doses of B in conjugation with
FYM on growth (yield related agro-morphological
parameters) and fruit yield of brinjal.

Materials and Methods

Administration of treatments

A pot experiment was conducted at Nalanda College of
Horticulture, Bihar Agricultural university, Noorsarai,
Nalanda, India located at 25°25°N latitude and 85°15°E
longitude to study the effect of FYM, zinc and boron on yield
and yield related agro-morphological attributes of brinjal as a
test crop (var. Navkiran) for the consecutive two years (2012-
13 and 2013-14) where two levels of FYM (0 and 5 t hal),
four levels of Zn (Zne: No Zn, Zn;: 5.0kg Zn ha™ as basal,
Zn,: 10.0kg Zn ha? as basal and Zns: 5.0kg Zn ha! as basal +
Foliar spray of Zn twice @ 0.5% ZnSQO..7H,O solution) and
three levels of B (Bo: No B, B;: 1kg B ha™ and B,: 2kg B ha™)
were applied in factorial RBD. Half of N along with the full
amount of P and K were applied during the time of final land
preparation and the rest half of N was given into two equal
splits-50% at 30 DAT and another 50% at 45 DAT. Zinc was
applied at 0.5% concentration (in the form of zinc sulphate
heptahydrate) as foliar spray twice at 45 and 60 days after
transplanting of brinjal seedlings.

Yield and yield related characters

The total fruit yield per pot of brinjal were recorded after
harvesting. Various yield attributing parameters like plant
height, fruit length and fruit diameter, number of fruits per
plant were also recorded during crop growth and/or after
harvesting. Each observations were taken in triplicate to
minimize the replication error.

Initial soil properties

Initial soil samples were collected at 0-20 cm depth. They
were analyzed for pH, bulk density, organic carbon (Jackson,
1973) B available N (Subbaiah and Asija, 1956) 71, P (Olsen
et al., 1954) 19 K (Hanway and Heidel, 1952) I, Fe, Mn, Cu
and Zn (Lindsay and Norvell, 1978) [, B (Wolf, 1971) 81,

Results and Discussion

Initial physico-chemical properties of the soil

Initially, the experimental soil was neutral in reaction; soil pH
was 6.72. Bulk density of the soils ranged from 1.21 to 1.31
Mg m3 with a mean of 1.24 Mg m=. Soils were medium in
organic carbon content; the value of which is 0.69%. On an
average, available N, P and K status of the initial soil was
310.3, 16.9 and 156.2 kg ha™, respectively which indicated
that the soil was medium with respect to available N, P and K
content. Soils were low in available B content and the value
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of available B was 0.57mg kg, whereas, DTPA extractable
available Fe, Mn, Cu and Zn content of the initial soil was
45.3,7.9, 2.4 and 0.61mg kg* respectively.

Fruit yield and yield attributing characters of brinjal
Fruit yield

Results showed that on an average, fruit yield of brinjal varied
between 0.92 to 1.31 kg pot™? with a mean value of 1.12 kg
pot? (Table 1). Zinc application @ 10.0 kg ha™* through basal
(Zny) as well as soil + foliar application of Zn (Zns)
significantly enhanced the fruit yield of brinjal over the
application of 5.0 kg Zn ha?l as well as over the control.
Application of Zn fertilizers along with FYM enhanced the
brinjal fruit yield to the extent of 10-24% over the control
under different treatment combinations (Fig. 1a). FYM and
Zn application together showed a significant positive
interaction towards the yield increment of brinjal. Results also
revealed that Boron application @ 1.0 kg ha* as well as 2.0
kg ha® significantly enhanced the brinjal fruit yield to the
tune of 12.0 and 17.0% respectively, over the control (Fig.
1b). These results were in conformity with those of Pandav et
al. (2016) ™ in brinjal as well as in other vegetable crops.
Ravichandran et al., (1995) % reported the highest brinjal
fruit yield with soil application of 25 kg ha-1 ZnSO, along
with 2.5 per cent foliar spray of ZnSO, at 30 days after
transplanting on zinc deficient salty clay loam soil of
Annamalai Nagar in Tamil Nandu. Similarly on alluvial soils
in different parts of the country, soil application of ZnSO,
corrected Zn deficiency symptoms and significantly increased
fruit yield (Raj et al., 2001; Sharma and Brar, 2008) [*2 141,

Table 1: Fruit yield (kg pot!) of brinjal upon application of FYM,

Zn and B.
Treatments Zno Zn Zn2 Zns Mean
Bo 0.92 0.95 1.09 | 1.08 1.01
B1 0.96 1.09 1.21 | 1.30 1.14
FYMo g 101 | 111 124 | 127 1.16
Mean | 0.96 1.05 1.18 | 1.22 1.10
Bo 0.96 0.97 1.08 | 1.09 1.03
B1 0.97 1.13 1.24 | 1.26 1.15
FYMu B2 1.06 1.22 1.35 | 1.31 1.23
Mean | 1.00 1.11 1.22 | 1.22 1.14
Bo 0.94 0.96 1.09 | 1.08 1.02
overall B1 0.97 1.11 1.22 | 1.28 1.15
B2 1.03 1.16 1.30 | 1.29 1.19
Mean | 0.98 1.08 1.20 | 1.22 1.12
FYMx | FYM x | Zn x | FYM x Zn x
FYM| Zn | B 7n B B B
SE(xm) |0.009/0.013/0.012] 0.019 0.016 |0.023 0.033
CD(0.05)[0.026/0.037/0.032] 0.053 0.046 |0.065 0.092
= 12 mmm Fruityield —m— no.of fruits per plant 8 -
= 7 =
21 °
- 6 =
= 10 =
2 -
= 09 4 £
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Fig 1a: Fruit yield and no. of fruits per plant upon application of
FYM and Zn
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Fig 1b: Fruit yield and no. of fruits per plant upon application of
FYM and B

Number of fruits per plant

On an average, number of fruits per plant of brinjal varied
from 5.67 to 7.0 across the treatments with a mean value of
6.47 (Table 2). Application of Zn through soil (Zn,) as well as
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soil plus foliar (Zn3) along with FYM increased the number of
fruits per plant to the extent of 12.5 and 15.4% respectively
over the control (Fig. 1a). The maximum number of fruits per
plant was recorded under soil plus foliar application of Zn
(Zn3) in combination with highest dose of B application (B>)
along with FYM, whereas lowest number of fruits per plant
was recorded under control. Thus, it can be opined that soil
plus foliar application of Zn had an edge over the sole
application of higher dose of zn fertilizers in enhancing
number of fruits per plant of brinjal and in turn yield of the
crop. Results also revealed that application of B had only little
effect at higher doses (B) as compared to lower dose (B;) of
B, although both the treatments significantly increased the
number of fruits per plant as compared to without B
application (Fig. 1b). Results are in line with the findings of
Modi et al. (2019) !,

Table 2: Number of fruits per plant of brinjal upon application of FYM, Zn and B.

Treatments Zno | Zn Zn2 Zn3 Mean
Bo 5.67 | 6.00 6.33 6.83 6.21
B:1 5.83 | 6.33 6.67 7.00 6.46
FYMo B: | 6.17 | 6,50 6.83 7.00 6.63
Mean | 5.89 | 6.28 6.61 6.94 6.43
Bo 5.67 | 6.17 6.67 6.50 6.25
B1 6.00 | 6.67 6.83 6.83 6.58
FYMu B2 6.33 | 6.67 6.83 7.00 6.71
Mean | 6.00 | 6.50 6.78 6.78 6.51
Bo 5.67 | 6.08 6.50 6.67 6.23
Overall B1 5.92 | 6.50 6.75 6.92 6.52
B2 6.25 | 6.58 6.83 7.00 6.67
Mean | 5.94 | 6.39 6.69 6.86 6.47
FYM n B FYM X Zn FYMx B nxB FYMXx Znx B
SE(xm) 0.08 | 0.11 | 0.10 0.16 0.14 0.20 0.28
CD(0.05) 0.23 | 0.32 | 0.28 0.45 0.39 0.55 0.78

Plant height

Results showed that plant height of brinjal varied widely upon
application of different treatment combinations. On an
average, it varied from 83.2 to 88.2 cm with a mean value of
86.0 cm across the treatments. Brinjal plant attained
maximum height of 88.2 cm upon conjoint application of 2.0
kg B ha® and soil plus foliar application of Zn along with
FYM while the lowest plant height was recorded without
application of Zn and B (Table 3). When the mean effect of
each of Zn, B and FYM treatments as well as interaction of

FYM with Zn and B were compared along with control, it was
observed that application of Zn and B increased the brinjal
plant height to the tune of 18.4 and 10.4% respectively over
the control. This might be due to zinc is involved in
chlorophyll formation which might have favoured cell
division, meristematic growth in apical tissue, enlargement of
cell and synthesis of new cell wall (singh et al., 1989). These
results are in line with the conformity with Ingel et al. (2003),
who accounted that tallest plant was observed with increased
level of zinc.

Table 3: Plant height (cm) of brinjal upon application of FYM, Zn and B.

Treatments Zno Zn1 Zn2 Zn3 Mean
Bo 83.17 | 83.62 83.57 83.08 83.36
FYM B1 84.75 | 86.36 86.34 86.07 85.88
0 B2 85.35 | 87.15 87.39 86.75 86.66
Mean | 84.42 | 85.71 85.77 85.30 85.30
Bo 83.99 | 85.63 84.59 86.93 85.28
FYM: B1 85.21 | 87.96 87.25 88.08 87.12
B2 86.70 | 88.37 88.10 88.17 87.83
Mean | 85.30 | 87.32 86.65 87.72 86.75
Bo 83.58 | 84.63 84.08 85.00 84.32
B1 84.98 | 87.16 86.79 87.08 86.50
Overall
B2 86.02 | 87.76 87.74 87.46 87.25
Mean | 84.86 | 86.52 86.21 86.51 86.02
FYM Zn B FYM X Zn FYMx B Znx B FYMx Znx B
SE(xm) 0.16 0.23 0.20 0.32 0.28 0.39 0.56
CD(0.05) 0.45 0.63 0.55 0.90 0.78 1.10 1.55

~13~


http://www.chemijournal.com/

International Journal of Chemical Studies

Fruit dimensions

Results showed that irrespective of treatments, on an average,
fruit length and girth of brinjal varied from 7.43 to 7.90 cm
and 5.98 to 7.91 cm with mean values of 7.68 and 6.91 cm,
respectively (Table 4 and 5). The maximum fruit length (7.90
cm) and fruit girth (7.91 cm) was observed with the combined
application of Zn through soil plus foliar spray (Zns) and soil
application of boron at higher doses (B2) along with FYM,
whereas the minimum fruit length (7.43 cm) and fruit girth
(5.98 cm) was recorded with control treatment, respectively.
When the mean values of each of Zn, B and FYM treatments
were compared along with control, it was observed that both
application of Zn and B treatments recorded higher fruit

http://www.chemijournal.com

length and girth than that of control treatment. On an average,
application of higher doses of B had little effect on length and
girth of fruits as compared to lower dose of B; however when
it was compared with control, there was a positive effect of B.
Thus it indicated that application of 1 kg B ha is beneficial
for obtaining higher fruit dimensions and in turn, yield of
brinjal, while application of 2 kg B ha™ is not economical for
the purpose. Results also revealed that soil plus foliar
application of Zn (Zn3) could save a substantial amount of Zn
compared to sole application of higher dose of Zn (Zny) in
obtaining higher fruit dimensions. Results are in line with the
findings of Khedr et al. (2004) [ and Gogoi et al. (2014) 1,

Table 4: Fruit length (cm) of brinjal upon application of FYM, Zn and B.

Treatments Zno Zn1 Zn2 Zns Mean
Bo 7.43 7.57 7.52 7.44 7.49
B1 7.60 7.59 7.71 7.78 7.67
FYMo B2 7.68 7.74 7.76 7.81 7.75
Mean | 7.57 7.63 7.66 7.68 7.63
Bo 7.44 7.52 7.49 7.55 7.50
B1 7.64 7.75 7.89 7.89 7.79
FYM: B. | 7.84 | 7.8L 7.93 7.90 787
Mean | 7.64 7.69 1.77 7.78 7.72
Bo 7.43 7.54 7.51 7.49 7.49
Overall B1 7.62 7.67 7.80 7.83 7.73
B2 7.76 7.78 7.84 7.86 7.81
Mean | 7.60 7.66 7.72 7.73 7.68
FYM Zn B FYM X Zn FYMx B ZnxB FYMx Znx B
SE(xm) 0.041 | 0.065 | 0.062 0.102 0.094 0.104 0.179
CD(0.05) 0.146 | 0.19 | 0.174 0.272 0.229 0.351 0.46
Table 5: Fruit girth (cm) of brinjal upon application of FYM, Zn and B.
Treatments Zno Zn Zn2 Zn3 Mean
Bo 6.0 6.2 6.6 6.5 6.3
B1 6.0 6.8 7.4 7.6 6.9
FYMo B2 6.2 6.9 74 76 7.0
Mean 6.0 6.6 7.1 7.2 6.8
Bo 6.4 6.4 6.7 7.1 6.6
B1 6.5 6.8 7.7 7.7 7.2
FYMu Bo 6.5 6.9 7.9 7.9 73
Mean 6.5 6.7 7.4 7.6 7.1
Bo 6.2 6.3 6.6 6.8 6.5
Overall B1 6.3 6.8 7.6 7.7 7.1
B2 6.3 6.9 7.6 7.8 7.2
Mean 6.3 6.7 7.3 7.4 6.9
FYM Zn B FYMxZn | FYMxB ZnxB FYMx Znx B
SE(+m) | 0.047043 | 0.066528 | 0.057615 | 0.094085 0.08148 0.11523 0.16296
CD(0.05) | 0.131726 | 0.186289 | 0.161331 | 0.263452 | 0.228156 | 0.322661 0.456312

Conclusions

The application of Zn and B significantly influenced the fruit
yield and other agro-morphological parameters viz., number
of fruits per plant, plant height, fruit dimensions etc. The
highest increase was found with the application of soil +
foliar application of Zn and highest dose of B i.e. 2.0 kg B ha
1, The soil plus foliar application of zinc and basal application
of boron in addition to recommended doses of FYM can be an
effective practice as compared to the routine practices to deal
with low productivity of brinjal due to zinc and boron
deficiency of the studied area, and in turn enhance the
farmers’ income.

References
1. Fageria NK. The use of nutrients in crop plants. Edn 1,
CRS Press, Taylor and Francis Group, 2009, 1-448.

2. Gogoi S, Das MR, Bora P, Mazumder N. Effect of foliar
application of nutrients on fruit and seed production of
brinjal (Solanum melongena L.). Indian Journal of Assam
Agricultural Sciences. 2014; 2(1-2):23-217.

3. Hanway JJ, Heidel H. Soil analysis methods as used in
lowa State College Soil Testing Laboratory. lowa
Agriculture. 1952; 57:1-31.

4. Ingle VG, Thakre AU, Badhe SB, Khan MAH. Effect of
foliar spray of auxins, micronutrients with urea on fruit
drop and yield of chilli cv. CA-960. Punjabrao Krishi
Vidyapeeth Research Journal. 1993; 17:142-145.

5. Jackson ML. Soil Chemical Analysis. Prentice Hall Inc.
India Pvt. Ltd., New Delhi, 1973, 498.

6. Khedr ZMA, Fathy ELE, Moghazy AM. Effect of some
nutrients and growth substances on productivity of
eggplant (Solanum melogena var. esculentum) growing

~14~


http://www.chemijournal.com/

International Journal of Chemical Studies http://www.chemijournal.com

under high temperature conditions. Annals of
Agricultural Sciences. 2004; 42(2):583-602.

7. Lindsay WL, Norvell WA. Development of a DTPA soil
test for zinc, iron, manganese and copper. Soil Science
Society of America Journal. 1978; 42:421-428.

8. Mahmoud HAF. Effect of sulphur and phosphorus on
some eggplant cultivars under calcareous soil conditions.
Bulletin of Faculty of Agriculture, University of Cairo.
2000; 51(2):209-225.

9. Modi DJ, Patil LM, Vasava HM, Patel MM. Effect of
zinc and boron application on vyield of brinjal (Solanum
melongena L.) in Bharuch district of Gujarat. Asian
Journal of Agricultural Extension, Economics &
Sociology. 2019; 32(4):1-6.

10. Olsen SR, Cole CV, Watanabe FS, Dean LA. Estimation
of available phosphorus in soils by extraction with
sodium bicarbonate. US Department of Agriculture
Circular, Washington, DC: US Department of
Agriculture. 1954; 939:19.

11. Pandav AK, Nalla MK, Aslam T, Rana MK, Bommesh
JC. Effect of foliar application of micronutrients on
growth and vyield parameters in eggplant cv. HLB 12.
Environment and Ecology. 2016; 35(3):1745-1748.

12. Raj GB, Patnaik MC, Reddy IP and Rao AP. Response of
brinjal (Solanum melongena L) to zinc and iron.
Vegetable Science. 2001; 28(1):80-81.

13. Ravichandran M, Jerome JJ, Srirama Chandrasekharan
MV. Effect of zinc and copper on yield and quality of
brinjal. Annals of Agricultural Research. 1995;
16(3):282-285.

14. Sharma SP, Brar JS. Nutritional requirements of brinjal
(Solanum melongena L.)-A Review. Agricultural
Reviews. 2008; 29(2):79-88.

15. Shukla AK, Tiwari PK, Pakhare A and Prakash C. Zinc
and iron in soil, plant, animal and human health. Indian
Journal of Fertilisers. 2016; 12(11):133-149.

16. Singh MV. Micronutrient deficiencies in crops and soils
in India. In: Alloway B.J (eds) Micronutrient
Deficiencies in Global Crop Production. Springer,
Dordrecht, 2008, 93-125.

17. Subbiah BV, Asija GL. A rapid procedure for the
determination of available nitrogen in soils. Current
Science. 1956; 25:259-260.

18. Wolf B. The determination of boron in soil extracts, plant
materials, composts, manures, water and nutrient
solutions. Communications in Soil Science and Plant
Analysis. 1971; 2:363-374.

~15~


http://www.chemijournal.com/

