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ABSTRACT

Cape gooseberry (Physalis peruviana L.) commonly known as Rasbhari is an important minor tropical Solanaceae 
fruit crop of India. An experiment was conducted at Horticulture Research Farm, Babasaheb Bhimrao Ambedkar 
University, Lucknow during winter season 2016-2017, to study the impact of integrated nutrient management on 
growth and physical attributes of fruits in Cape gooseberry. The experiment comprised six treatments T1 (control)), 
T2 ((NPK 100 % RDF), T3 (FYM 100%) T4 (vermicompost 100%), T5 (50% NPK + 50% FYM) and T6 (50% NPK + 50% 
vermicompost) and was laid out in randomized block design with three replications. The observation revealed that 
the application of 50% vermincompost+50% NPK (T6) was better for improvement of plant height (34.55 cm), stem 
diameter (8.4 cm), number of leaves per plant (49.5), number of branches per plant (13.5), leaf length (8.7 cm) and 
leaf width (6.5 cm) along with the fruit physical attributes i.e. fruit weight with husk (7.0 g), fruit weight without 
husk (6.7 g), fruit size (3.2 cm equatorial diameter), fruit size (3.1 cm polar diameter), fruit volume (6.9 ml) and fruit 
specifi c gravity (1.2) which were found to be increased with the treatment.   
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INTRODUCTION 

Cape gooseberry (Physalis peruviana L.) of family Sola-
naceae is an important minor tropical fruit crop of India. 
It is commonly known as Rasbhari, resembles tomato 
in shape (Girapu and Kumar, 2006) and is native to the 
Andes region of South America. It is used in making 
jam, sauce, pies, puddings, chutneys and ice cream and 
is eaten fresh in fruit salads and cocktails. It is an excel-
lent source of Vitamin A and C among other nutrients 
(Chaves et al., 2005). However, its cultivation is restricted 
to a limited area in India due to low production poten-
tial, poorly developed package of practices, etc. Thus, 
fertilizer application plays an important role in harness-
ing optimum and good quality fruits in Cape gooseberry. 
Although chemical fertilizers, particularly nitrogenous 
and phosphatic fertilizers, contribute a lot in fulfi lling the 
nutrient requirement of plants but continuous use of these 
fertilizers affects the soil health adversely and deterio-
rates physicochemical properties of soil. Hence, organic 
manures may increase soil fertility and thus, the crop pro-
duction potential possibly by changes in soil physical and 
chemical properties including nutrient bioavailability, soil 
structure, water holding capacity, cation exchange capac-
ity, soil pH, microbial community and activity etc. Some 
organic sources can increase crop yields due to nutrient 
release during decomposition and mineralization. They 
may also improve soil physical properties such as mois-
ture retention, bulk density and aeration (Singh et  al., 
2013, Sharma et al., 2013 and Gond et al., 2017). 

Organic materials, besides enhancing P availability, 
even supply some P. This is because of their high tis-
sue concentration of N compared to other nutrients. The 
objective of the present study was to assess the impact 
of integrated nutrient management on growth and fruit 
physical attributes in Cape gooseberry. 

MATERIALS AND METHODS 

The experiment was conducted at Horticultural Research 
Farm, Department of Applied Plant Science, Babasaheb 
Bhimrao Ambedkar University, Lucknow during Novem-
ber 2016 to May 2017. The soil type of the experimental 
plot is estimated as being saline having pH 8.2 and low 
organic carbon (Dwivedi et  al., 2012). It is located at 
26o50’N latitude and 80o52’E longitudes. The experiment 
comprised six treatments T1 (control)), T2 ((NPK 100 % 
RDF), T3 (FYM) 100%) T4 (vermicompost 100%), T5 (50% 
NPK + 50% FYM) and T6 (50% NPK + 50% vermicom-
post) and was laid out in randomized block design with 
three replications. Organic manures were incorporated 
in the experimental plots before transplanting. Stand-
ard package of practices for Cape gooseberry (Chatto-
padhyay, 1996) were followed for the entire crop sea-

son. The observation on vegetative and fruit parameters 
growth was recorded as per standard methods on three 
plants selected randomly in each treatment. Fruit size 
(equatorial diameter in cm), fruit size (polar diameter 
cm), fruit volume (ml) and fruit specifi c gravity were 
recorded following the methods described by (Rangna 
1986) taking fi ve fruits selected randomly from fruits 
harvested from three plants from each replication. The 
observed data were analyzed statistically using analysis 
of variance as formulated at 5% level of signifi cance 
(Sahu and Das, 2014). 

RESULTS AND DISCUSSION 

The plant height and stem diameter increased signifi -
cantly by application of organic and inorganic fertiliz-
ers as compared to control (Table.1). The maximum plant 
height (34.5 cm), stem diameter (8.4 cm), number of leaves 
(49.5) per plant, number of branches (13.5) per plant, leaf 
length (8.7 cm) and leaf width (6.5 cm) were recorded 
in plants treated with 50% vermicompost and 50% NPK 
(T6) followed by 50% NPK+ 50% FYM (T5). Vermicompost 
has high microbial activity due to presence of fungi, bac-
teria and actinomycetes (Tomati, et al., 1988) and these 
microbes are reported to produce plant growth regulators 
(PGRs) such as auxins, gibberellins, cytokinins, ethylene 
and abcisic acid (Frankenberger and Arshad, 1995). 

Syntheses of these plant growth hormones are known 
to regulate growth process which affect plant (Singh 
and Singh, 2009) viz, number of leaves, leaf length, leaf 
width and leaf area which may be due to the cell division 
caused by cytokinins. N being a constituent of protein 
and chlorophyll plays a vital role in photosynthesis. It 
enhances accumulation of carbohydrates which, in turn, 
increase growth of plants, while phosphorus is known to 
promote cell division as well as photosynthetic activity 
and fl owering (Mahmoud and Amara, 2000). Vermicom-
post and FYM both provide high amount of N (148 kg/
ha) as compared to other organic sources (Dwivedi et al., 
2015). Higher nutrient availability and increased nitro-
gen from organic manures infl uence in mobilization of 
the nutrients upon addition of the compost which is fur-
ther enhanced physical, chemical and biological proper-
ties of the soil. 

The fruit weight with husk (7.0 g), fruit weight with-
out husk (6.7 g), fruit size (equatorial diameter 3.2 cm 
and polar diameter 3.1 cm), fruit volume (6.9 ml) and 
fruit specifi c gravity (1.2) were recorded highest by the 
application of 50% vermicompost and 50% NPK (T6) fol-
lowed by treatment comprising of 50% NPK+ 50% FYM 
(T5) as shown in Table 2. Similar results were obtained 
by (Yadav et al., 2010 and Shukla et al., 2009) in tomato. 
This increase in fruit size and weight during the present 
investigation might be due to the increase in photosyn-
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Table 1. Improving  vegetative growth trough integrated nutrient management in Cape gooseberry

Treatment Plant 
height (cm)

Stem diameter 
(cm)

Number of 
leaves/plant

Number of 
branches/plant

Leaf length 
(cm)

Leaf width 
(cm)

T1 (Control) 26.8 5.1 37.5 10.5 6.5 6.5

T2 (RDF 100%) 28.9 5.4 38.9 12.1 6.9 5.2

T3 (FYM 100%) 34.5 6.0 40.1 10.9 7.7 5.5

T4 (Vermicompost 100 %) 32.6 5.6 42.4 10.9 7.4 5.2

T5 (50% NPK+FYM 50%) 32.2 8.1 48.0 12.8 8.1 6.0

T6 (50% vermincompost+50% 
NPK)

34.5 8.4 49.5 13.5 8.7 6.5

SE (m) ± 0.45 0.39 0.65 0.36 0.23 0.22

CD (P=0.05) 1.38 1.19 1.99 1.11 0.72 0.68

Table 2. Improving fruit growth trough integrated nutrient management in Cape gooseberry

Treatment Fruit weight 
with husk (g)

Fruit weight 
without 
husk (g)

Fruit Size 
(equatorial 
diameter in cm)

Fruit Size 
(polar 
diameter cm)

Fruit 
volume 
(ml)

Fruit 
specifi c 
gravity

T1 (Control) 4.5 3.9 1.7 1.9 4.4 0.9

T2 (RDF 100%) 6.3 4.7 2.4 2.0 5.3 1.0

T3 (FYM 100%) 5.4 4.6 2.9 2.1 5.9 1.1

T4 (Vermicompost 100 %) 6.6 5.4 2.7 2.4 5.6 1.1

T5 (50% NPK+FYM 50%) 6.1 5.7 3.0 2.8 6.1 1.1

T6 (50% vermincompost+50% NPK) 7.0 6.7 3.2 3.1 6.9 1.2

SE (m) ± 0.44 0.42 0.14 0.11 1.40 0.17

CD (P=0.05) 1.34 1.28 0.42 0.35 0.46 0.08

thetic activity of plants fertilized with vermicompost, 
azotobacter and inorganic fertilizer, which in turn might 
have favored an increased accumulation of dry matter. 
Fruit size, weight and berry volume are highly correlated 
with dry matter content and application of organic and 
inorganic fertilizers and might have balance the level of 
hormone and nitrogen fi xers known for accumulation of 
dry matter and their translocation (Kachot et al., 2001). 
Similar results were obtained by (Yadav et al., 2010 and 
Shukla et al., 2009) in tomato. 
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