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Abstract

Eggplant being a long summer vegetable crop, needs a continuous amount of nutrients for the production of
higher yield and quality. Therefore, a field experiment was undertaken to study the qualitative attributes of
eggplant cultivars as affected by organic manure and inorganic fertilization. A Randomized Complete Block
Design (RCBD) with split plot arrangement was adopted having eight treatments and replicated thrice. Organic
manure (Farm Yard Manure, Poultry Manure, Spent Mushroom Compost at 25:5:10 tons ha™") and Inorganic
fertilizers (NPK at 100:50:50 kg ha™") were subjected to the main plots while cultivars (Namli-F1, Black Boy-F1,
BSS-513 and Meiyingienquan) were assigned to the subplots. Obtained results revealed that the quality of all the
cultivars were significantly (p<0.05) affected by the growing regimes. Cultivar Namli-F1 produced early fruiting,
maximum yield plot”, fruit firmness and percent titratable acidity. Highest fruit length and pH were observed in
cultivar Black boy F1. BSS-513 had maximum fruit length. While cultivar Meiyingienquan had maximum days
to 50 % fruiting, fruit diameter and volume. Between the growing condition, early fruiting, maximum fruit
length, diameter, volume and yield plot” were detected in plants grown under organic regime. No significant
differences were observed in fruit firmness, pH and percent titratable acidity of eggplant fruits under fertilization
regimes. Present studies concluded that cultivar Namli-F1 and Meiyingienquan produced better quality under the
organic fertilization, but to reduce cost of production Namli-F1 is recommended to grow.
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1. INTRODUCTION

Eggplant (Solanum melongena L.) is one of the most important herb among vegetable crops belongs to
Solanaceae family; usually have a semi-spreading habit. There is a wide variation in the fruit shape and color
among the various varieties of eggplant. Eggplant is thought to be originated from India (Kashyap et al., 2014)
considerably most popular and commercially important crop of Asia (Sihachkr et al.,1993). In Pakistan, eggplant
is grown over 9044 hectares area with the estimated production of about 91126 tones (MINFAL, 2013). Fruits of
eggplant are supplemented with sufficient amount of starches, proteins, minerals, vitamins, dietary fibers and
low-fat content (Zenia and Halina, 2008) high phenolic compounds (Cao et al. 1996). Fruits are mainly used for
cooking and pickling which aids in digestion, lowering high blood pressure, prevents constipation while its green
leaves are the good aphrodisiac, laxative and effective tonic for liver problems (Kashyap et al., 2014). Eggplant
is a summer vegetable crop which grows throughout the year under the optimum temperature of 22-30°C, while
at 17°C its growth is inhibited (Adamczewska-Sowinska and Krygier, 2013). Its performance is successful on
well drained and wide range of soil types having 5.5-6.5 pH (Abbas et al., 2011). Fertility of the soil declines
with soil erosion, insufficient fertilizer inputs, leaching, continuous cropping and nutrients losses during harvest.
Therefore, application of both artificial and natural fertilizers in appropriate amount, proportion, at correct time
and available form are required for the optimum production of eggplant due to their positive impact on the
phyto-nutritional attributes of a crop (Dumas et al., 2003). Appropriate amount of inorganic fertilizers containing
Nitrogen, Phosphorus and Potassium are necessary for the plants vegetative and reproductive growth (Rao and
Subramanian, 1994). Inadequate proportion of agro-chemicals including synthetic fertilizer adversely affected
plants physiological process (Cooke, 1972) whereas excess of which have some negative impacts on human
health, secondly chemical fertilizers are cost effective therefore eco-friendly agriculture products should be used
which are reliable and easily assessable. Many investigators (Kashyap et al., 2014; Moraditochaee ef al., 2011;
Suge et al., 2011) have studied the effect of organic and inorganic fertilizers on the vegetative growth, yield and
quality of eggplant. Organic farming strictly excludes the use of inorganic fertilizers and growth regulators and
largely depends on natural resources. Organic manures play a direct role in soil fertility, microbial population,
improves plant growth by providing micro and macro nutrients in available form, which eventually increased
productivity (Shahein ef al., 2015). Concerning the organic manure, many researchers have found that addition
of organic manure had a positive impact on the growth, quantitative and qualitative attributes of eggplant (Agbo
et al., 2012; Sarhan et al., 2011; Christo et al., 2011). Vegetables are consumed both fresh and cooked; in order
to avoid them from the residual effects of chemical fertilizers. Organic nutrition should be preferred for
improving food quality and provide health security to the people. Organic manures like FYM, Poultry manure
and spent mushroom compost improve growth, yield and quality of eggplant (Rehman et al, 2015). In light of the
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above facts, a thorough study was therefore carried out in the field with the objective to evaluate the qualitative
attributes of eggplant cultivars under both the organic and inorganic regime.

2. MATERIALS AND METHODS
Field experiment was held at the Ornamental Horticulture Nursery, The University of Agriculture, Peshawar,
during the long rainy season of 2015.

2.1 Experimental design

Experiment was arranged in Randomized Complete Block Design (RCBD) with split-plots arrangement which
was replicated thrice and each was assigned with eight treatments. Eight experimental plots (each having area of
3 x 4 m’) were made for the farming of eggplant cultivars.

2.2 Application of treatments

Eight treatments were presumed, viz; regimes (Organic regimes (O) = Farm yard manure (25 tons ha™) + Poultry
manure (5 tons ha) + spent mushroom compost (10 tons ha™) and Inorganic regimes (I) = NPK (100:50:50 kg
ha™") incorporated in main plots while cultivars (Namli-F1, Black Boy-F1, BSS-513 and Meiyingienquan) were
grown in Subplots.

2.3 Seedlings raising and transplantation

Seedlings of four different eggplant cultivars were raised in pots containing leaf molds and garden soil which
were irrigated frequently till germination. Seedlings after attaining a height of 15 cm were transplanted into the
well-prepared field beds after 40 days with plant and row spacing of 50cm and 75cm, respectively. All the
agronomic practices were retained throughout the experiment.

2.4 Analysis of Soil and organic materials

Table a and b shows properties of experimental soil and organic materials, tested in the Soil Science Laboratory,
Department of Soil & Environmental Sciences at The University of Agriculture, Peshawar.

Table a: Physico-chemical properties of soil at the experimental site before transplantation

Depth 15-30 cm Soil texture Silty loam
Clay (%) 9.60 EC (ms cm™) 0.16

Silt (%) 73.2 O.M (%) 0.21

Sand (%) 17.2 Total N (%) 0.32

Ph 7.65 P (mg kg™) 2.80

Lime (%) 9.26 K+ (mg kg™) 950

Table b: Nutrients composition of used manures, under organic regime.

Organic regime N% P,05% K,0%
Farm yard manure 0.66 0.32 0.93
Poultry manure 0.62 0.31 0.83
Spent mushroom 0.47 0.23 0.85
compost

2.5 Measurement of crop variables
On the following variables data were recorded by selecting five plants randomly from each subplot and their
average was calculated.

Days to fruiting were calculated from the transplantation date to the fifty percent fruiting in every tagged
plant. Fruit length was measured without pedicel with a help of measuring (Hasan, 2012). Fruit diameter was
measured by using Vernier caliper, according to Waseem et al. (2013).

Fruit volume was determined by water displacement method (Bozokalfa and Kilic, 2010). Fruits samples
were dipped separately in graduated cylinder with known volume, noted as initial reading. The amount of water
displaced after dipping of fruit were collected in a beaker and then reading from the cylinder were noted as final
reading.

Fruit volume (ml) = Initial reading --- final reading

Fruit yield per plot of eggplant was calculated from average fruit weight per plot and their mean was

calculated (Kashyap et al., 2014). Fruit yield plot” (kg) was calculated by using the following formula;
_ Production per plot

Fruit yield plot " (kg) B Area per plot
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Hand Penetrometer (Effigi, 8mm probe) was used to record fruit firmness. Eggplant fruit was held in hand
firmly. A small section of fruit was peeled with a razor to expose the flesh of the fruit. Penetrometer was reset to
zero held in one hand between forefinger and thumb, pressed gradually into the peeled portion. The probe was
penetrated gradually with increasing force and readings from the dial were noted as the probe notch touched fruit
flesh (Pocharski et al., 2000).

Data pertaining to fruit pH was observed by using electronic pH meter (Model no INOLAB, pH-720) which
was standardized with Buffer solution before determination. pH meter electrode was dipped into the juice of
eggplant fruit for a while (2-3 mins). Readings of five fruits samples collected from each treatment were noted
after the digital dial stopped at one-digit value on the meter screen and mean was recorded (Jan et al., 2012).
Total titratable acidity (%) was determined by titration with a standard solution of NaOH as described by
(Kandoliya ef al., 2015). Procedure: Fruit sample was first blended to extract juice, filtered in a beaker, 10 ml
from which was taken and poured in another beaker which was then filled with distal water upto the mark of 100
ml. 10 ml from this 10% juice sample was taken in a beaker, 1-2 drops phenolphthalein indicator were added and
titrated it against 0.1 N solution of NaOH which was taken in the burrete. After titration, a light pink color was
appeared in the juice sample which was the end point of the reaction. Burrete readings were noted and titratable
acidity in percent was calculated by using the following formula;

N » T » F h 4 10
Percent titratable acidity (%) = D xS x 100
Where, N = Normality of NaOH

T = mlof 0.1 N NaOH used

F = constant acid factor 10.0064

D = ml of sample taken of eggplant juice

S = ml of diluted sample taken for titration

2.6 Statistical Analysis

Data regarding qualitative variables of eggplant was subjected to ANOVA to find out significant variation
among eggplant cultivars, fertilizers regimes and their interactions. Experiment was run in Randomized complete
block design with split plot arrangements and replicated thrice. Eggplant fruit samples were taken for laboratory
analysis as they were laid-out in the field into the laboratory and analyzed as such. Statistical software Statistix-8
was used for data analysis while the means of the treatments were compared by applying LSD test at p<0.05 (Ali
etal., 2014).

3. RESULTS AND DISSCUSIONS

3.1 Days to 50 % fruiting

Days to 50 % fruiting of eggplant cultivars is given in table 1. Its statistical analysis showed that there was a
significant variation found in both regimes and among cultivars at (p< 0.05), however their interaction was non-
significant. Maximum days to 50 % fruiting (46.00) were recorded for all the cultivars grown under inorganic
regime, while minimum days to 50 % fruiting (44.65) were taken by the cultivars grown under organic growing
regime (Table 1).

Table (1) also showed significant variations among all the studied cultivars of eggplant. Cultivar
Meiyingienquan took maximum days to 50 % fruiting (49.08), followed by BSS-513 (45.71) which was
statistically identical with cultivar Black boy-F1 (45.54), while cultivar Namli-F1 took minimum (40.96) days to
50 % fruiting. Early fruit setting by cultivar Namli-F1 might be due to minimum number of days to 50 %
flowering, or its efficient utilization of the available resources due to its adoptability with the local environment.
Whereas the increase in the number of days to 50 % fruiting under the inorganic regime could be the increased
amount of nitrogen that delayed flowering in eggplant which significantly increased number of days to fruit
setting (Sat and Saimbhi, 2003). Similarly, Rahman et al. (2015) also stated that early fruit setting in eggplant
under the organic regime could have been the availability of increased microbial action which promotes soil P, N
and also increased the uptake of N by plant, leading to enhance chlorophyll and carbohydrate synthesis that
fasten the fruit development process. Moreover, Shashidhara, (2000) in eggplant and Sutagundi, (2000) in chilli
also observed early fruit setting under the organic condition.

3.2 Fruit length plant™ (cm)

Fruit length plant™ of eggplant cultivars is depicted in Table no 1. The Statistical analysis for fruit length clearly
revealed that there was significant variation in both regimes and also among cultivars at (p< 0.05), however their
interaction was non-significant. Maximum fruit length (24.87cm) was recorded in all the cultivars grown under
organic regime, while minimum fruit length (23.00cm) was noted under inorganic regime (Table 1). Significant
variations observed among the studied cultivars of eggplant showed that Black boy-F1 have maximum fruit
length (27.58cm) which was statistically identical with cultivar BSS-513 (26.79cm), while least response was
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observed in cultivar Namli-Fland Meiyingienquan with 21.09cm and 20.29cm fruit length accordingly which
were statistically alike. Increase in the fruit length of cultivar Black boy-Fland BSS-513 might be due to their
genetic makeup or more nutrient uptake. The increment in fruit length under organic condition by all the
cultivars may be due to more nutrients availability that helped in improving optimum vegetative growth that
resulted in production of more photosynthates, more cell elongation and thus increased length of fruits. Results
of present investigation are in analogy with Ullah ef al. (2008) who reported that the increase in fruit length of
eggplant could be due to combined application of organic manures. Moraditochaee et al. (2011) found that the
use of vermicompost significantly amplified fruit length by supplementation of optimum nutrients that helped in
improving growth and yield attributes of eggplant. Federico et al. (2007) in tomato and Sarhan et al. (2008) in
potato also recorded the same reports.

3.3 Fruit diameter (cm)

The Statistical analysis of fruit diameter in table 1 clearly revealed that there was significant variation in both
regimes and among cultivars at (p< 0.05), however their interaction was non-significant. A similar trend of
results was also obtained in fruit diameter (cm) as was recorded in fruit length (cm). Maximum fruit diameter
(4.18cm) was recorded for all the cultivars grown under organic regime, while minimum fruit diameter (4.06cm)
was noted under inorganic growing regime. Similarly, among all the studied cultivars of eggplant,
Meiyingienquan have maximum fruit diameter (6.89 cm), followed by cultivar Black boy-F1 (3.70 cm) which
was statistically alike with cultivar BSS-513 (3.31cm), while least response (2.58 cm) fruit diameter was
observed in cultivar Namli-F1(table 1). Increased fruit diameter of cultivar Meiyingienquan might be due to its
maximum fruit volume, fruit weight or its genetic makeup. While the maximum fruit diameter recorded for
cultivars grown under organic regime could possibly be the profound effect of organic manure on the eggplant
fruit growth and development. The data obtained by Ghasem et al. (2014) regarding fruit diameter in cucumber
is supported by the recent result who studied the effect of organic fertilizers on cucumber yield. Present results
are also in conformity with the early findings of Ullah et al, (2008) who reported a positive impact of the
combined form of organic fertilization on the fruit diameter of brinjal. Similarly, Suge ef al. (2011) found a
significant effect on the fruit diameter of eggplant under the organic condition.

3.4 Fruit volume (ml)

Fruit volume of eggplant was significantly (p<0.05) influenced by the combined effect of different cultivars and
growing conditions, however their interaction was non-significant. Maximum fruit volume (285.14 ml) was
recorded for all the cultivars grown under organic regime, while minimum fruit volume (277.06 ml) was noted
under inorganic growing regime (Table 1). Fruit volume varied significantly among the different cultivars of
eggplant. Meiyingienquan have maximum fruit volume (556.35 ml), followed by cultivar BSS-513 and Black
boy-Flwith 239.03 ml and 188.73 ml, respectively. while minimum fruit volume was recorded in cultivar Namli-
Fland with 140.29 ml. Highest fruit volume found in cultivar Meiyingienquan might have been due to its
maximum diameter and fruit weight or more nutrients uptake. Similarly, the increased in the fruit volume under
the organic regime could be the fact that organic manure is a rich source of both micro and some secondary
nutrients (S, Mg, Fe, Cu) and is an important substitute for chemical fertilizers in term of nutrients availability,
thus plants receiving more nutrients would have fruits with increased volume (Delate and Camberdella, 2004).
Our results also resemble with the previous finding of Waseem et al. (2013) who reported that application of
poultry manure + FYM resulted in increased volume in brinjal fruit. Results of previous investigators such as
(Aujla et al., 2007; Aminifard et al., 2010) are in good accordance with the data obtained here who reported that
higher rates of nutrients increased fruit volume in eggplant.

3.5 Yield plot™ (kg)

The statistical analysis of yield plot' of eggplant showed highly significant differences (p< 0.05) among
cultivars, growing conditions as well as in their interaction (table 2). The interaction (fig 01) between cultivars
and growing regimes both organic and inorganic stated that under organic regime highest fruit yield plot™ (8.51
kg) was observed in cultivar Namli-F1, whereas minimum fruit yield plot”! was observed in Meiyingienquan
(5.39 kg) under inorganic regime. Highest fruit yield plot” found in cultivar Namli-F1 might have been due to
more number of fruits per plant or could be its better compatibility with the existence environment. Whereas, the
reason for highest yield obtained under organic regime condition by various cultivars could be attributed to
better biological and physical properties of the organic manure resulting in improved supply of nutrients to the
plants (Ekwu and Nwokwu, 2012). This result is supported by the early observations of Devi et al. (2002) in
eggplant, Jablonska (1990) and Hosmani (1993) in tomato, chilli and pepper who reported that the combined
form of organic manure resulted in highest yield. Moreover, Ojeniyi ef al. (2007) also quoted that crop residues
when amended with poultry manure increased fruit yield in tomato.
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3.6 Fruit firmness (kg cm™)

Data about mean values of fruit firmness for both the factors i.e. regimes (organic, inorganic) and different
cultivars are indicated in Table-2. Mean values stated that there was a highly significant variation among various
cultivars of eggplant, while a non-significant variation for regimes and interaction at p<0.05. Maximum fruit
firmness (kg em’) was recorded for Namli-F1 (2.09 kg cm™), followed by Black boy-F1 (1.38 kg cm™), while
minimum was recorded for cultivar BSS-513(0.88 kg cm’) and Meiyingienquan (0.74 kg cm®) which were not
significantly different from each other. The variation in firmness of different eggplant cultivars is attributed to
the differences in their pectin composition. This trend is comparable with the results of previous researchers
(Billy et al., 2008; Jan et al., 2013) in apple. Maximum fruit firmness of cultivar Namli-F1 might be due to the
low surface area of the fruit, slow rate of respiration and evapo-transpiration that ultimately reduce losses of
water and solutes (Ghafir et al., 2009) or it could be depended on the genotype of the cultivar. Comparable
results of the present study were also found by Shahein ef al. (2015) who reported that fruit firmness of bell
pepper was not significantly affected by various organic fertilizers treatments.

3.7 Fruit pH

Mean Data on fruit pH in relation to the effect of regimes on eggplant cultivars is indicated in Table-2. The
analysis of variance table of the data pertaining fruit pH showed that different cultivars had a highly significant
effect on fruit pH, while non-significant differences were recorded for regimes and their interaction (p<0.05).
Keeping in view the mean data for cultivars a significant variation was recorded, highest fruit pH value (5.87)
was noted in cultivar Black boy-F1, followed by cultivar BSS-513 and Meiyingienquan with pH of 5.77 and 5.55,
while lowest fruit pH value was observed in cultivar Namli-F1 (5.47). Maximum pH of the fruits of cultivar
Black boy-F1 could be due to its low percent acidity and also a considerable range of genetic diversity in the
composition of the eggplant fruits among its cultivars (Hanson et al., 2006). Findings of Raigo et al. (2010) are
also similar with the results of current study who found significant differences in the fruit pH among eggplant
cultivars. Whereas, fruit pH of eggplant did not show significant variations under the fertilizer treatment, which
suggests that the Nitrogen translocation ability of the plants and qualitative attributes of fruits were not
influenced by the fertilizer type (Leogrande et al., 2014).

3.8 Percent titratable acidity (%)

Once again, a similar trend of result (table 2) was obtained for percent titratable acidity (TA) as was recorded in
fruit pH of eggplant cultivars depicted in table 2. There was only significant variation in percent titratable acidity
among the fruits of different cultivars of eggplant at (p< 0.05). The highly significant result showed differences
among all the cultivars of eggplant. Namli-F1 contained highest percent titratable acidity with the value 1.07 %
that may be due to its low fruit pH, or high fruit firmness, followed by BSS-513 (0.78 %), Black boy F1 and
Meiyingienquan with 0.66 and 0.61 % titratable acidity accordingly which were statistically alike. The changes
in the TA among various cultivars is due to differences in their metabolic rates (respiration), taking more organic
acid and decline acidity (Rivera, 2005; Jan et al., 2012). Moreover, Kandoliya et al., 2015 also studied
significant differences in titratable acidity among various eggplant varieties. Whereas, TA of eggplant fruits
were non-significant under the fertilizer treatment, which suggests that the Nitrogen translocation ability of the
plants and qualitative attributes of fruits were not influenced by the fertilizer type (Leogrande et al., 2014).

4. CONCLUSION

The qualitative variables of the present study are purely depended on the cultivars of eggplant. The analysis of
principal components of the eggplant illustrated that its variability was influenced more by cultivar differences
than by growing regimes. Cultivar Namli-F1 produced maximum yield plot”, fruit firmness, percent titratable
acidity and early fruiting. Meiyinqienquan recorded maximum fruit diameter and volume while highest fruit
length and pH were observed in Black boy F1. Under organic condition, early fruiting, maximum fruit length,
diameter, volume and yield plot”’ were detected. Therefore, Namli-F1 followed by Meiyingienquan should be
cultivated under organic condition, due to its superiority for better quality over other cultivars. But to reduce
production cost Namli-F1 is recommended.
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Table 1:- Days to 50% fruiting, Fruit length, Fruit diameter and Fruit volume of eggplant cultivars under
organic and inorganic regime.

Characters Days to 50% fruiting  Fruit length(cm) Fruit diameter(cm)  Fruit volume(ml)
Treatments Cultivars(C)
Namli-F1 40.96 ¢ 21.09b 2.58¢ 140.29d
Black boy-F1 45.54 b 27.58 a 3.70b 188.73 ¢
BSS-513 4571b 26.79 a 331D 239.03 b
Meiyingienquan 49.08 a 20.29b 6.89 a 556.35a
LSD 1.86 1.69 0.44 36.98
Regimes(R )
Organic 44.65 24.87 4.18 285.14
Inorganic 46 23 4.06 277.06
Interaction
CxR NS NS NS NS
LSD NS NS NS NS

Table 2:- Fruit yield plot™, Fruit firmness (kg cm™), Fruit pH and Titratable acidity (%) of eggplant
cultivars under organic and inorganic regime.

Characters Yield plot'1 (kg)  Fruit firmness (kg cm™) Fruit pH Titratable acidity (%)
Treatments Cultivars(C)
Namli-F1 22.05a 2.09a 547d 1.07 a
Black boy-F1 19.41b 1.38b 5.87a 0.66 b
BSS-513 18.16 be 0.88 ¢ 5.77b 0.78 b
Meiyingienquan 17.62 ¢ 0.74 ¢ 5.55¢ 0.61b
LSD 1.93 0.27 0.05 0.26
Regimes(R )
Organic 21.22 1.25 5.67 0.77
Inorganic 17.41 1.29 5.65 0.79
Interaction
CxR woE NS NS NS
LSD 2.44 NS NS NS

Mean values followed by different letters are not significantly the same at (p<0.05) according to LSD test. NS:
Non-significant, ** highly significant.
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Figure 01: Interaction effect of cultivars and regimes on yield plot'l.
REFRENCES

Abbas, M.A., S.D.M. Elamin and E.A.M. Elamin. 2011. Effects of chicken manure as component of organic
production on yield and quality of eggplant (Solanum melongena L.) fruits. J. Sci & Tec. 12(4): 8p.

Adamczewska-Sowinska, K. and M. Krygier. 2013. Yield quantity and quality of field cultivated eggplant in
relation to its cultivar and the degree of fruit maturity. Acta Sci. Pol. Hortorum Cultus. 12(2): 13-23.

Agbo, C.U., P.U. Chukwudi and A.N. Ogbu. 2012. Effects of rates and frequency of application of organic

112



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,l
Vol.7, No.17, 2017 Ils E

manure on growth, yield and biochemical composition of Solanum melongena L. (cv. ‘Ngwa local’) fruits.
J. Ani & PL. Sci. 14(2): 1952-1960.

Ali, M.B., H.I. Lakun, W. Abubakar and Y.S. Mohammed. 2014. Performance of tomato as influenced by
organic manure and sowing date in Samaru, Zaria. Inter. J. Agron & Agricul. Res. 5(5): 104-110.

Aminifard, M.H., H. Aroiee, F. Hamide, A. Atefe and S. Karimpour. 2010. Response of eggplant (Solanum
melongena L.) to different rates of nitrogen under field conditions. Journal of Central European Agriculture.
11(4): 453-458.

Aujla, M.S., H.S. Thind and G.S. Buttar. 2007. Fruit yield and water use efficiency of eggplant (Solanum
melongena L.) as influenced by different quantities of nitrogen and water applied through drip and furrow
irrigation. J. Sci & Horti. 112: 142-148.

Billy, L., Mehinagic, G. Royer, C.M.G.C. Renard, G. Arvisenet, C. Prost and F. Jourjon. 2008. Relationship
between texture and pectin composition of two apple cultivars during storage. Post. Biol. & Technol. 47:
315-324.

Bozokalfa, M. K. and M. Kilic. 2010. Mathematical modelling in the estimation of pepper (Capsicum annuum L.)
fruit volume. Chilean Journal of agriculture research. 70(4): 626-632.

Cao, G., E. Sofic and R. L. Prior. 1996. Antioxidant capacity of tea and common vegetables. J. Agri & Fd
Chem.44: 3426-3431.

Cooke, G.W. 1972. Fertilizer for maximum yield. Great Britain: Granada Publishing Limited. pp. 465.

Christo, L.LE., H.A. Okorie, C.C.I.LE. Njoku, H.A. Okorie and N.C. Chikere. 2011. Performance of eggplant
(Solenum gilo L.) as affected by manure types and rates. Glob. Res. J. Sci. 1: 43-47.

Delate, K and C. A. Camberdella, 2004. Agro-ecosystem performance during transition to certified organic grain
production. Agron. J. 96(5): 1288-1298.

Devi, H.H., T.K. Maity, N.C. Paria, U. Thapa. 2002. Response of brinjal to different sources of nitrogen. J. Veg.
Sci. 29(1): 45-47.

Dumas, Y., M. Dadomo, G.D. Lucca and P. Grolier. 2003. Effects of environmental factors and agricultural
techniques on antioxidant content of tomatoes. J. Sci. Fd. Agric. 83: 369-382.

Federico, A., G. Miceli, J. Borraz and J.A.M. Molina. 2007. Vermicompost as a soil supplement to improve
growth, yield and fruit quality of tomato. Bioresource Technol. 98: 2781-2786.

Ghafir, S.A.M., S.0. Gadalla, B.N. Murajei and M.F. El-Nady. 2009. Physiological and anatomical comparison
between four different apple cultivars under cold-storage conditions. Afric. J. P1. Sci. 3: 133-138.

Ghasem, S., A.S. Morteza and T. Maryam. 2014. Effect of organic fertilizers on cucumber (Cucumis sativus L.)
yield. Intl J Agri Crop Sci. 7(11): 808-814.

Hanson, P.M., R.Y. Yang, S.C.S. Tsou, D. Ledesma, L. Engle and T.C. Lee. 2006. Diversity in eggplant
(Solanum melongena L) for superoxide scavenging activity, total phenolics, and ascorbic acid. J. Food
Compos. Anal. 19: 594-600.

Hasan, M.D.M. 2012. Interaction effect of phosphorus and sulfur on yield, yield attributes and quality of brinjal.
MS Thesis, Bangladesh Agricultural University Mymensingh. 113p.

Hosmani, M. M. 1993. Chili Crop (Capsicum annuum L.). 2nd Edition. Mrs. S.M. Hosmani, Dharwad, kalkatta.

Jablonska, C. R. 1990. Straw as an organic fertilizer in cultivation of vegetables. Part II. Effect of

fertilization with straw on the growth of vegetable plants. Hort. Abstr. 63: 244.

Jan, I., A. Rab, M. Sajid, A. Ali and S.T. Shah. 2012. Response of apple cultivars to different storage durations.
Sarhad. J. Agric. 28(2): 219-225.

Jan, 1., A. Rab and M. Sajid. 2013.Influence of calcium chloride on physical characteristics and soft rot
incidence on fruit of apple cultivars. J. animal & plant sci. 23(5): 1353-1359.

Kandoliya, U.K., V.K. Bajaniya, N.K. Bhadja, N.P. Bodar and B.A. Golakiya. 2015. Antioxidant and nutritional
components of eggplant (Solanum melongena L.) fruit grown in Saurastra region .Int. J. Curr. Microbiol.
App. Sci. 4(2): 806-813.

Kasyap, S., S. Kumar, S. Maji and D. Kumar. 2014. Effect of organic manures and inorganic fertilizers on
growth, yield and quality of brinjal (Solanum melongena L.) cv. Pant Rituraj. Inter. J. agric. Sci. 10(1): 305-
308.

Leogrande, R., O. Lopedota, C. Vitti, D. Ventrella and F. Montemurro. 2014. Effects of irrigation volumes and
organic fertilizers on eggplant grown in Mediterranean environment. Acta Agriculturae Scandinavica,
Section B — Soil & Plant Science. 64(6): 518-528.

MINFA. 2013. Agricultural Statistics of Pakistan. Ministry for Food, Agric & Livest. Govt. of Pakistan.

Moraditochaee, M., H.R. Bozorgi and N. Halajisani. 2011. Effects of vermicompost application and Nitrogen
fertilizer rates on fruit yield and several attributes of eggplant (Solanum melongena L.) in Iran. World Appl.
Sci. J. 15(2): 174-178.

Ojeniyi S. O., M. A. Awodun and S. A. Odedina, 2007. Effect of animal manure amended spent grain and cocoa
husk on nutrient status, growth and yield of tomato Middle-East Journal of Scientific Research 2 (1): 33-36.

113



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,l
Vol.7, No.17, 2017 Ils E

Pocharski, W.J., D. Konopacka and J. Zwierz. 2000. Comparison of Magness-Taylor pressure test with
mechanical, nondestructive methods of apple and pear firmness measurements. Int. Agrophysics. 14: 311-
31.

Raigon, M., A. Rodriguez-Burruezo and J. Prohens. 2010. Effects of organic and conventional cultivation
methods on composition of eggplant fruits. J. Agric. Food Chem. 58(11): 6833-6840.

Rao, M.H. and T.R. Subramanian. 1994. J. India Soc, Soil Sci. 42(4):565. (C.F. Hort>Abst. 65(11): 9621.

Rehman, A., M. Shahid, A.A. Malik, S. Khan and Zakaria. 2015. Effect of organic and inorganic fertilizers on
brinjal cultivars under the Agro-climatic conditions of Mansehra. J. Biol. Agril & Healthcare. 5(11): ISSN
2224-3208.

Riveria, J. 2005. Cutting shape and storage temperature affect overall quality of fresh cut papaya cv. Maradol. J.
Food Sci. 70 (7): 488-489.

Sarhan, T.Z. 2008. Effect of biological fertilizers, animal residues, and urea on growth and yield of potato plant
cv. Desiree (Solanum tuberosum L.), Ph.D. Thesis, Horticulture Sciences and Lanscape Design (Vegetable),
College of Agriculture and Forestry, University of Mosul.

Sarhan, T. Z., G.H. Mohammad and J.A. Teli. 2011. Effects of humic acid and bread yeast on growth and yield
of eggplant (Solanum melongena L.) J. Agril Sci and Tech. 1: 1091-1096.

Sat, P. and M.S. Saimbhi. 2003. Effect of varying levels of nitrogen and phosphorus on earliness and yield of
brinjal hybrids. J. Res. Crops. 4(2): 217-222.

Shahein, M.M., S.F. El Sayed, H.A. Hassan and S. Abou-El-Hassan. 2015. Producing sweet pepper organically
using different sources of organic fertilizers under plastic house conditions. Inter. Conference on Advances
in Agricultural, Biol & Enviro. Sci.

Shashidhara, G. B. 2000. Integrated nutrient management for chilli (Capsicum annuum L.) in Alfisops of
Northern Transition Zone of Karnataka. M. Sc. (Agri.) Thesis. University, Agricultural, Sciences. Dharwad,
Karnataka, India

Sihachkr, D., M.H. Chaput, L. Serraf and G. Ducreux. 1993. Regeneration of plants from protoplasts of eggplant
(Solanum melongena L.). In: Bajaj, Y.P.S. (Ed.), Biotechnology in Agriculture and Forestry, Plant
Protoplasts and Genetic Engineering. Springer, Berlin. pp. 108-122.

Suge, J. K., M.E. Omunyin and E.N. Omami. 2011. Effect of organic and inorganic sources of fertilizer on
growth, yield and fruit quality of eggplant (Solanum melongena L.). Arch. Appl. Sci. Res. 3(6): 470-479.

Sutagundi, R. B. 2000. Effect of mulches and nutrient management on growth and yield of chilli (Capsicum
annuum L.). M.Sc. (Agri.) Thesis. University, Agricultural, Sciences. Dharwad. India.

Ullah, M.S., M.S. Islam, M.A Islam and T. Hague. 2008. Effects of organic manures and chemical fertilizers on
the yield of brinjal and soil properties. J. Bangladesh Agril. Univ. 6(2): 271-276.

Waseem, K., A. Hussain, M.S. Jilani, M. Kiran, Ghazanfarullah, S. Javeria and A. Hamid. 2013. Nutritional
management in brinjal (Solanum melongena L.) using different growing media. Pak. J. Sci. 65(1): 25p.
Zenia, M. and B. Halina. 2008. Content of. microelements in eggplant fruits depending on nitrogen fertilization

and plant training method. J. Elementol. 13(2):269-274.

114



