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ABSTRACT 

 

The yield depends upon several production factors. Among these proper, 

balanced nutrition plays a significant role. Nitrogen is considered as one of the 

essential macronutrients required by the plants for their growth, development and 

yield (Singh et al., 2003). Moreover, nitrogen is the main constituent of all amino 

acids in proteins and lipids that acting as structural compounds of the chloroplast 

(Basela and Mahadeen, 2008). Nitrogen deficiency generally results in stunted 

growth and chlorotic leaves caused by poor assimilate formation that leads to 

premature flowering and shortening of the growth cycle. The present review, 

therefore, helps in planning the research on the nutrition requirement especially 

nitrogen to the researchers.   

 

INTRODUCTION 

The yield depends upon several 

production factors. Among these 

proper, balanced nutrition plays a 

significant role. Nitrogen is considered 

as one of the essential macronutrients 

required by the plants for their growth, 

development and yield (Singh et al., 

2003). Moreover, nitrogen is the main 

constituent of all amino acids in 

proteins and lipids that acting as 

structural compounds of the 

chloroplast (Basela and Mahadeen, 

2008). The productivity of eggplant is 

highly responsive to N fertilization. Pal 

et al. (2002) reported that eggplant 

fruit yield increased with increase in N 

up to 187.5 kg N/ha. Sat and Saimbhi 

(2003) observed that increasing the 

nitrogen significantly delayed 

flowering of eggplant and increased 

the number of days taken to fruit 

setting of eggplant. Nitrogen fertilizer 

affected seed number, fruit pH, crude 

protein, total solid and ascorbic acid of 

eggplant; and nitrogen deficiencies 

reduced both physical and chemical 

properties (Akanbi et al., 2007). 

Takebe et al. (1995) reported that 

increments in the leaf dry weight may 

be due to a combination of nitrogen 

with plant matter produced during 

photosynthesis such as glucose, 

ascorbic acid, amino acids and 

proteins. It was found that the increase 

of the N concentration in the nutrient 

solution stimulated dry mass 

accumulation, stem elongation and leaf 

expansion rate, but decreased the root: 

shoot dry weight ratio and root whole 

weight of eggplant (Balliu et al., 

2008). Wange and Kale (2004) 

observed significant improvement in 

plant height, number of leaves and 

yield (74%) of eggplant over 

recommended rate of N fertilizer with 

the application of 75 kg/ha. Devi et al. 

(2002) found better fruit girth, fruit 

weight and fruit yield level of eggplant 

with the application of 120 kg nitrogen 
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per hectare. It is a well known that 

adequate nitrogen is required by 

eggplant for satisfactory growth, 

development and high yield. Thus, an 

adequate level of nitrogen is very vital 

to increase the production and yield of 

eggplant.  

Effect of nitrogen on plant growth, 

yield and its components  

Plants treated with higher dose 

of nitrogen exhibited better growth in 

terms of plant height, dry matter 

production and leaf area index as 

compared to lower dose. The plant 

height, number of branches and leaves 

were observed highest at 90 kg N/ha in 

brinjal grown under Nagpur 

conditions, but early flowering was 

recorded by application of 67.5 kg 

N/ha (Patnaik and Farooqui, 1964). 

Mertia and Chauhan (1970) found that 

plant height, number of leaves per 

plant, number of flowers per plant, 

number of fruits per plant, fruit length, 

fruit diameter and individual fruit 

weight were increased with the 

increased nitrogen level. Under 

Ludhiana conditions, growth and yield 

of brinjal fruits were significantly 

increased by increasing the level of 

soil application of nitrogen up to 75 

kg/ha. However, application of 

nitrogen beyond 75 kg/ha found to be 

uneconomical (Singh and Sandhu, 

1970). The increased nitrogen levels 

resulted in to increase in plant height 

due to increased cell division and cell 

elongation (Singh and Sandhu, 1970 

and Ingle et al., 2000). 

According to Gnanakumari and 

Satyanaryana (1971), brinjal cultivar 

Pusa Purple Long supplied with 224 kg 

each of N, P and K bloomed 27 days 

earlier than control gave significantly 

better yield. Application of 280 kg/ha 

each of N, P and K gave the highest 

number and maximum weight of 

brinjal and consequently the highest 

yield of 59.9 t/ha along with higher 

contents of vitamin A and C. Umarani 

and Khot (1972) obtained the highest 

yield per hectare at 112 kg N/ha. 

Determining the effect of NPK 

fertilizer in conjunction with "Spartin" 

on the growth and yield of brinjal, 

Chandrasekhram and George (1973) 

found that the highest level of nitrogen 

(125 kg N/ha) gave the highest number 

of flowers and yield than the two lower 

levels, 75 and 100 kg N/ha). Higher 

nitrogen level also increased the fruits 

per plant and size of fruit. 

A linear increase in yields of 

brinjal cultivars, Pusa Purple Long, 

Pusa Purple Round and Pusa Kranti, 

was found when nitrogen was applied 

from 50 to 150 kg/ha under Agra 

conditions. Yield contributing 

characters such as fruit weight per 

plant and length, diameter, volume and 

specific gravity of the fruit were 

gradually improved. Among the 

varieties, Pusa Purple Long gave the 

highest fruit yield (Verma et al., 1974). 

Under Kanpur conditions, 160 kg N/ha 

was found to be beneficial for 

exploiting the yield potential of hybrid 

brinjal (Lal and Singh, 1976). Addae-

Kagya and Norman (1977) reported 

that the effect of different nitrogen 

levels on flowering, fruit set and yield 

was, however, not significant. Nitrogen 

fertilization did not affect fruit size and 

pH, but it significantly influenced per 

cent TSS, per cent titratable acidity and 

the ascorbic acid content of the fruits. 

Gupta et al. (1978) reported that 

application of nitrogen and phosphorus 

increased plant height, fruit size and 

fruit yield. The highest yield was 

obtained at 150 kg N/ha, whereas 120 

kg N/ha was found to produce 

optimum yields. 

Kalyanasundaram and 

Sambandam (1979) found that the 

variety Annamalai showed the best 

response to nitrogen followed by SM-2 

and SM-50A. The number of fruits per 
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plot increased with increasing nitrogen 

rate, except in SM-2 at 150 kg/ha. A 

similar trend was noted with regard to 

fruit weight per plot. The fruit bearing 

of Annamalai was appreciably longer 

than in the other two varieties. Rastogi 

et al. (1979) reported that 45 kg N/ ha 

at a spacing of 45 x 30 cm or 60 x 30 

cm gave the highest fruit yield. They 

also reported that high dose of nitrogen 

increased the number of fruits per plant 

and the length of the fruit, but the 

diameter of the fruit was decreased. 

The absence of N in nutrient solution 

significantly and negatively affects 

stem and new leaves growth in brinjal 

(Haag and Homa, 1981). Razia and 

Islam (1981) reported that different 

nitrogen levels significant increasing 

the yield of brinjal cv. Singnath. The 

highest nitrogen level of 150 kg/ha 

produced the highest yield of 11973 

kg/ha. Nitrogen was applied at the rate 

of 0, 30, 60, 90, 120 and 150 kg N/ha 

in form of urea. 

Osman (1981) reported that 

fertilization of eggplant with N @ 30 

to 120 kg/fed, significantly increased 

vegetative growth, fruits yield and 

yield components. He also mentioned 

that plant height and fresh and dry 

weights per plant of eggplant, 

increased with N application @ 80 - 

120 kg N/fed. The number of fruits per 

plant and average fruit yield per ha in 

brinjal cv. Pusa Kranti were increased 

with increasing N level, with best 

results being observed at 162.50 kg 

N/ha (Hanchinamani, 1983). Subbiah 

et al. (1983) reported that increase in 

plant height was obtained with 

application of nitrogen in brinjal crop. 

They also reported that the application 

of 12.5 t/ha of FYM plus 50 kg of N/ha 

gave the highest yield. In two year trial 

with Pusa Purple Cluster variety 

growing on sandy loam soil, Gupta and 

Rao (1984) found highest yield of 

239.6 q/ha with 150 kg N/ha. 

Srivastava and Singh (1985) obtained 

maximum net profit in cv. Pant 

Samarat with 100 kg N/ha, whereas 

Pusa Purple Long responded only up to 

50 kg N/ha. In trials with brinjal 

cultivars Black Beauty, Florida 

Market, Local Long Black and Local 

Long White, El-Shal et al. (1986) 

reported that yields increased with 

increasing N rates up to 215 kg N/ha.  

Jose et al. (1988) reported that 

substrate application of half N (50 kg) 

as poultry manure and half N (50 kg) 

as urea increased the dry matter and 

uptake of N, P, K, Ca and Mg. There 

was also higher plant height. The 

plants supplied with inorganic form of 

N showed early flowering, when 

compared to organic sources or their 

combination. The highest yield of 

51.03 t/ha of fruits was recorded by the 

plants supplied with 50 kg N as poultry 

manure and 50 kg N as urea followed 

by plants supplied with 50 kg N as pig 

manure and 50 kg as urea (45.80 t/ha). 

Vadivel et al. (1988) recommended 

300 kg N/ha for getting maximum 

yield (28.5 - 29.6 t/ha). Selvaraj and 

Ramamoorthy (1990) obtained highest 

brinjal fruit yield (17.4 t/ha) with 150 

kg N/ha in cultivar PKCM-l at 

Bhavanisagar in Tamil Nadu. Singh 

and Maurya (1992) reported that 

growth and yield of brinjal variety 

Pusa Kranti was increased significantly 

with increasing rate of NPK fertilizer 

under Varanasi condition. The 

significantly highest yield was 

obtained with 120: 30: 60 kg NPK per 

ha. Subramanian et al. (1993) stated 

that plant height and quality were 

increased with increasing rate of N 

application. They obtained the highest 

yield with 150 kg N per ha. The levels 

used were 0, 5, 100 and 150 kg per ha. 

Lopez-Cantarero et al. (1997) 

reported that regardless of the P rate 

applied, an increase in the N fertilizer 

increased NO3- assimilation as well as 
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total and commercial yield. Villora et 

al. (1998) concluded that excessive N 

applications lowered the yield quality 

and quantity, thereby substantially 

diminishing commercial profits, while 

appropriate rates increased the 

biological yield. They confirmed that 

the economical optimum N rate was 4 

g/m
2
, especially due to the presence of 

organic matter. While studying the 

effect of nitrogen application on 

brinjal, Ingle et al. (2000) reported that 

the number of branches per plant and 

dry matter content was increased up to 

the application of 100 kg N/ha in 

brinjal cv. Aruna under Akola 

condition. 

Khattak et al. (2001) found 

maximum number of branches (7.84), 

leaves (285.38), fruits per plant 

(13.67), stem thickness (1.19 cm) and 

yield (17674.91 kg/ha) were noted for 

the plants receiving 125 kg N/ha, while 

minimum number of branches (6.37), 

leaves (280.77) and fruits per plant 

(11.08) in control treatment and 

minimum stem thickness (1.01 cm) 

and yield (14062.41 kg/ha) were found 

when 50 kg N/ha was applied. 

Maximum number of branches (7.47), 

number of leaves (342.91), fruit 

thickness (3.64 cm), plant height 

(63.46 cm) and yield (17287.96 kg/ha) 

were recorded for cultivars Long 

Purple, while minimum number of 

branches (6.63), leaves (127.41), plant 

height (58.81 cm) and fruit thickness 

(3.32 cm) were noted in cultivars 

Black Bahar, whereas stem thickness 

(1.06 cm) and yield (14365.74 kg/ha) 

were noted for Long Purple and 

Neelam Long, respectively. Devi et al. 

(2002) reported that combined 

application of organic manure, 

biofertl1izers and 50 per cent reduction 

in chemical fertilizer increased the 

growth, yield attributes and fruit yield 

of brinjal as compared to sole 

application of chemical fertilizer or 

chemical fertilizer at low dose in 

association with biofertilizer. The 

treatment 50% N + 25% PM + SF 

recorded a maximum fruit yield of 

27.51 t/ha. Kamili et al. (2002) 

observed that each increment in the 

level of chemical nitrogen resulted in 

significant increase in plant height and 

yield and a maximum of plant height 

(61.13 cm) and fruit yield (180.40 

q/ha) was recorded at 100 kg N/ha.  

 Nitrogen significantly 

increased average fruit weight as well 

as number of fruits per plant and were 

recorded maximum at 187.5 kg N/ha. 

Both marketable and total yield 

increased significantly with increase in 

nitrogen level (Pal et al., 2002). Shahi 

et al. (2002) found that the yield 

response of applied nitrogen revealed 

that increase in N levels from 50 to 

150 kg/ha enhanced yield of brinjal 

fruit, while further addition of nitrogen 

reduced it in both Pusa Hybrid-5 and 

Pusa Hybrid-6 varieties. Pusa Hybrid-5 

had higher yield as compared to Pusa 

Hybrid-6 at all levels of nitrogen. Sat 

and Saimbhi (2003) observed that 

increasing the nitrogen significantly 

delayed flowering of eggplant and 

increased the number of days taken to 

fruit setting of eggplant. Bobadi and 

Van Damme (2003) got the best results 

with nitrogen supplied at 200 kg N/ha 

and produced significantly the highest 

number of flowers per plant, fruits per 

plant and yield (32.24 ton/ha) over 

control plants. Nitrogen application at 

150 and 175 kg N/ha showed 

comparable results with nitrogen 

applied at 200 kg/ha. Wange and Kale 

(2004) found significant improvement 

in vegetative characters such as plant 

height, number of leaves and shoot dry 

weight. Significantly more (74%) yield 

of brinjal was recorded over the 

recommended dose of nitrogen 

fertilizer due to inoculation with 

mixture of Azotobacter + Azospirillum 
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+ 75kg nitrogen per hectare. The 

results further revealed that reducing 

nitrogen rate to 50 kg while using these 

biofertilizers did not help in achieving 

yields at par with recommended 100 

kg nitrogen per hectare. Thus, only 

25% nitrogen saving through the use of 

biofertilizers can be achieved with 

increase in yield over recommended 

100 kg nitrogen per hectare. 

Feleafel (2005) reported that 

increasing N applied rate was 

accompanied with significant increases 

in vegetative growth characters; i.e. 

plant height, number of branches and 

leaves, leaf area and dry weight per 

plant. Moreover, early and total fruits 

yield, fruits numbers per plant and 

fruits firmness as well as leaf N, P and 

K contents were significantly increased 

with increasing N applied rate up to 

120 kg N/ha. Increasing number of 

split N applications up to six equal 

split doses, significantly increased the 

previous mentioned vegetative growth 

characters as well as total yield, fruits 

numbers per plant and average fruit 

weight. Under 175: 100 kg of 

NP/ha, the earliest flowering was 

obtained during kharif (36.95 days 

from planting) as well as rabi (35.85 

days from planting) season. The total 

yield per hectare was significantly 

increased with increasing doses of N 

and P. The highest yield was obtained 

from 200: 100 kg NP 

/ha during kharif as well 

as rabi seasons (Prabhu et al., 2006). 

Aujla et al. (2007) found that fruit 

yield increased significantly with 

increasing N level up to N150 in each 

furrow as well as in alternate furrow 

irrigation, although yield was 

significantly higher in each furrow 

irrigation. The highest yield under drip 

was obtained under D0.75 at N120, which 

was 23 per cent higher and obtained 

with the saving of 25 per cent water 

and 30 kg N/ha as compared to 

maximum yield obtained under each 

furrow irrigation at N150. The marked 

effect of nitrogen on yield might be 

due to the cumulative stimulating 

effect of nitrogen on the vegetative 

growth characters which form the base 

for flowering and fruiting. Chauhan et 

al. (2007) reported that application of 

each incremental dose of nitrogen 

significantly increased number of 

fruits, weight of fruit, yield per plant, 

circumference of fruit and volume of 

fruit. Each incremental dose of 

nitrogen was noted positive increase in 

length of fruit, but it was at per.            

Jilani et al. (2008) found that 

nitrogen application @ 100 kg/ha 

produced significantly maximum 

survival percentage (95.66 %), fruit 

length (16.45 cm), fruit diameter (9.25 

cm), fruit volume (601.7 cm
3
), fruit 

weight (257.4 g) and yield per hectare 

(42.6 t). However, 150 kg N excelled 

in plant height (91.3 cm), number of 

leaves (16.23) and days to flowering 

(49.98). Aminifard et al. (2010) found 

the highest lateral stem number and 

leaf chlorophyll content were obtained 

in plants receiving 150 kg N/ha. 

Nitrogen fertilizer affected flower 

number and days to first flowering. It 

was observed that fertilization with 

100 kg N/ha resulted in the highest 

average fruit weight and fruit yield. 

The growth, dry matter and 

yield of eggplant under varying levels 

of NPK 15:15:15 were evaluated in 

both pot and field trials by Kehinde et 

al. (2011). Results from the pot trial 

showed a significant enhancement in 

fruit yield with increasing fertilizer 

level up to 200 kg/ha, while other 

shoot’s characteristics (leaf number, 

branch number and stem length) were 

favoured up to 300 kg/ha. 

Unexpectedly, a significant branch 

number increment at 300 kg NPK/ha 

did not lead to a significant yield 

increase. Field trial’s results showed 
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that growth, yield and other shoot’s 

characteristics greatly increased up to 

200 kg NPK/ha application, after 

which there was either insignificant 

increment or a decline. Increment of 

dry weight towards maturity suggests 

that there was no cessation in eggplant 

growth even when partitioning of 

assimilates towards fruit development 

took place. The study concluded that 

200kg NPK/ha is adequate for 

optimum growth, dry matter 

production (pre-anthesis and anthesis 

stages) and yield in both field and 

greenhouse conditions. Moraditochaee 

et al. (2011) reported that the effects of 

nitrogen usage on all studied traits 

were highly significant. Comparison of 

mean between nitrogen fertilization 

rates showed that the highest amount 

of fruit yield (35.03 t/ha), number of 

fruits per plant (6.34), fruit length 

(26.61 cm) and plant height (118.2 cm) 

were recorded from N4 treatment. 

Oloniruha (2011) observed that F0 and 

F1 had comparably poor vegetative 

growth. Application of 130 kg N/ha 

had consistently highest plant height 

and number of leaves. Fruit yield was 

however better with 70 kg N/ha.  

Al-Solimani and Byari (2012) 

reported that nitrogen fertilizer 

significantly increased all plant traits 

compared to control (50 kg N/ha). 

Plant height significantly increased 

from 48.03 cm with 50 kg N/ha to 

68.28 cm with 125 kg N/ha, leaf area 

per 5 plants from 1960.43 to 3688.25 

cm
2
, number of fruits per plant from 

16.45 to 30.77 and yield from 

20153.66 to 27052.48 kg/ha at 50 and 

125 kg N/ha, respectively during the 

2009 season. Also fruit yield per ha 

increased from 18002.1 to 24129.41 

kg/ha at 50 and 125 kg N/ha, 

respectively in 2010 season. Amiri et 

al. (2012) illustrated that plants 

received 120 kg N/ha produced the 

highest fruit yield and yield 

determining traits than those in the 

control treatment. In addition, 

regarding the interaction effects 

between irrigation intervals and 

nitrogen fertilizer, it could be 

concluded that irrigation of eggplants 

every 6 days and application of 120 kg 

N/ha resulted in the highest yield and 

yield attributes. Results of interaction 

effects comparison indicated that WUE 

varied from 4.36 to 11.6 kg m
3
 and the 

highest amount of WUE was recorded 

in plants irrigated every 6 days and 

received 120 kg nitrogen per hectare. 

Azarpour et al. (2012) reported that the 

effect of foliar humic acid spraying on 

all measured traits had highly 

significant differences. Also, effect of 

nitrogen fertilizer management on fruit 

yield, number of fruits per square 

meter, plant height, fruit length and 

fruit width was highly significant and 

on number of branches per plant was 

significant. Interaction effect of foliar 

humic acid spraying and nitrogen 

fertilizer management on fruit yield 

was highly significant and on number 

of fruits per square meter, plant height, 

fruit length and fruit width was 

significant and on number of branches 

per plant was non-significant. The 

highest fruit yield was obtained from 

use of 50 mg/l humic acid spraying and 

also from 80 kg/ha nitrogen fertilizer.  

Bozorgi (2012) reported that 

application of nitrogen and iron 

fertilizer showed highly significant 

effects on all studied traits. Interaction 

effect of nitrogen and iron on fruit 

yield, number of fruits per plant, plant 

height and number of branches per 

plant showed significant differences. 

Between nitrogen treatments, 

application of 60 kg/ha nitrogen and 

between nano iron treatments, foliar 

spraying of 2 g/l nano iron chelate 

recorded the highest yield of 34.63 and 

38.03 t/ha, respectively than other 

treatments in this study. El-Nemr et al. 
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(2012) observed that the vegetative 

growth parameters (plant height, 

number of leaves and branches, fresh 

and dry weight of leaves and branches) 

and fruit yield of eggplant as well as 

fruit quality and nutritive value were 

improved by fertilized eggplant with 

100% Super Veit (SV) followed by 

using 100% Lant Fort (LF). However, 

using 50% Lant Fort (LF) gave the 

lowest values. Oliveira et al. (2012) 

reported that nitrogen levels above 5 

g/plant did not increase fruit yield of 

eggplant. The agronomic efficiency of 

nitrogen is reduced with increasing 

dose of nitrogen. 

 Latha et al. (2014) observed 

significant differences in all 

parameters like, plant height, number 

of leaves, leaf area and number of 

branches due to the combined 

application of microbial fertilizer and 

chemical fertilizer. Maximum plant 

height (94 cm) was well as maximum 

values for number of flowers per plant 

(36/plant), number of branches per 

plant (12/plant), pod weight (1133.3 

mg) and number of leaf (33/plant) in 

treatment T10 containing urea, super 

phosphate, murate of potash, 

Azospirillum, Phosphobacteria and 

potassium mobilizer (each 5g / pot). 

Lima et al. (2014) found that 

application of nitrogen had significant 

effect on all variables except stem 

diameter. The dose of 100 and 150 

kg/ha of nitrogen provided the best 

results. Oyewole et al. (2014) showed 

that the application of organic, 

inorganic and the mixture of both had 

significant influence on the parameters 

measured compared to the control. 

However, inorganic nutrient source 

influenced the best performance, thus, 

recommended. Due to the high cost of 

Agro-chemicals and access to 

fertilizer, the use of organic source of 

nutrient can be adopted at 300 kg N + 

177 kg P2O5 for the production of 

eggplant. Tanko (2015) reported that 

fertilizer application significantly 

increased the yield of the two varieties. 

However, NC-2 (green variety) 

appears to respond more to higher N-

application (up to 200 kg N/ha) as 

compared to NC-1 (off white variety). 

Also, fertilizer had significant effect on 

vegetative characters, yield and some 

yield components. The yield was found 

to be statistically at par. 
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