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Abstract

The present study was conducted to evaluate the “Effect of organic manures and biofertilizers on
physico-chemical composition of cape gooseberry (Physalis peruviana L.)” was carried out at the Main
Experiment Station, Department of Horticulture, Narendra Deva University of Agriculture &
Technology, Narendra Nagar (Kumarganj), Ayodhya (U.P.) during the years 2014-15 and 2015-16. The
experiment was laid out in Randomized Block Design with 13 treatments and 3 replications. The detail of
treatments were as Ti- FYM 10 t/ha, T2-Vermicompost 5 t/ha, Ts- Pressmud 10 t/ha, Ts- FYM 10 t/ha +
Azotobacter 10 kg/ha, Ts- Vermicompost 5 t/ha + Azotobacter 10 kg/ha, Te-Pressmud 10 t /ha+
Azotobacter 10 kg/ha, T7- FYM 10 t/ha + PSB 10 kg/ha, Ts-Vermicompost 5 t/ha + PSB 10 kg/ha, To-
Pressmud 10 t/ha + PSB 10 kg/ha, Tio- FYM 10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha, Tu-
Vermicompost 5t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha, Ti2- Pressmud 10 t/ha + Azotobacter 10
kg/ha + PSB 10 kg/ha and Tis- Control. The maximum total soluble solids (13.64 and 13.78 °Brix),
ascorbic acid (45.20 and 46.90 mg/100g pulp), reducing sugars (5.25 and 5.40 per cent), non-reducing
sugar (3.99 and 4.11 per cent), total sugars (9.24 and 9.51per cent) and minimum acidity (1.24 and 1.22
per cent) were recorded with application of vermicompost 5t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha
(T11) during years 2014-15 and 2015-16, respectively. However, the minimum values of all characters
except acidity were recorded under the control.
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Introduction

The cape gooseberry (Physalis peruviana L.) is annual herbaceous plant belongs to family
Solanaceae, bearing globular fruit, each include in inflated calyx, which become pepary on
maturity and look like Chinese lantern. It is also commonly called as Poha or poha berry in
Hawaii, Golden berry in South Africa and Rashbhari, Makoi or Tepari in India (Gupta and
Roy, 1980, Morton, 1987, Sarangi et al., 1989) [* 12 18 The Cape gooseberry is reportedly
native to Peru and Chile and has been widely introduced into cultivation of other tropical, sub-
tropical and even and temperate areas. In recent past, the cape gooseberry is gaining
importance in several countries including India. It is second highest fresh fruit export in
Columbia because of its, nutritional and medicinal attributes. Columbia is the top producer of
cape gooseberry world-wide followed by South Africa. In India, it is grown successfully in
states like Uttar Pradesh, West Bengal, Madhya Pradesh, Haryana, Punjab, Nilgiri hills and
other parts of the country.

Cape gooseberry is a potential underutilized fruit crop which is grown in tropical (as perennial)
and subtropical (as annual) regions of the world (Morton, 1987) 4, It is herbaceous in nature
and reaches 2 to 3 feet in height under favorable growing conditions. The fruit is a berry with
smooth, waxy, orange yellow skin (Legge, 1974) Pl and is rich in Vitamin A, B1, B2, and B12
and thus, has potential nutraceutical and pharmaceutical properties (Ramadan and Morsel,
2007) . The herbaceous nature of the plant permits its pot cultivation and presence of
important bioactive molecules in fruit assign an important nutraceutical potential to the plant
because of which it can be suitably exploited for peri urban culture. The plant is useful for
income, food, and medicinal applications

The name “cape gooseberry” is most probably derived from the name of “Cape of God Hope”
of South Africa, where it was commercially grown (Chattopadhyay, 1996) 1. The importance
of cape gooseberry is not less than any other fruit crops. The edible portion of berry contains
11.5% carbohydrates, 1.8% protein, 0.2% fat, 3.2% fibre, 0.6% mineral matter and 49 mg.
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ascorbic acid per 100 g. edible portion of fruit (Khan and
Gowder, 1955) [, The fruit also contains carotene (as vitamin
A 2380 1U) (Anonymous, 1969) [, pectin 0.9% (Majumder
and Bose, 1979) 1% and bioflavonoides (Hayes, 1966). The
ripe fruit are taken as such and use in making excellent
quality of jelly, sauces and particularly jam, for which it is
called as the “Jam fruit of India” (Majumder, 1979) 10,

The organic farming has an important role to play in ensuring
stability and sustainability of food production. Organic
materials such as FYM, vermicompost, pressmud etc. offer
sustainable and ecologically sound alternative for meeting the
nutrient requirement of the crop, particularly nitrogen.The
management of nutrients through organic manures and
biofertilizers can improve physical condition and general
health of the soil medium. The organic manures influence the
physico-chemical as well as biological properties of the soil
which improve soil fertility, structure, porosity, aeration,
drainage and water relation capacity. Biofertilizers help in
improving biological activities of desirable microorganisms in
the soil and also improve the crop yield and quality of
produce. The microorganisms like Azotobacter are considered
important not only for their nitrogen fixing efficiency, but
also for their ability to produce antibacterial, antifungal
compound and growth regulators. Likewise, some phosphate
solubilising microbes like PSB are found to be effective in
improving phosphorus use efficiency. Moreover, traditional
organic manures release the nutrients slowly, hence their
effect is exhibited not only on the instant crop but it is also
reflected on the performance of the other succeeding crops
(Kumar and Srivastava, 2006) 1. Use of organic manures
along with biofertilizers fertilizers as a cheap source of
available nutrient to plants has resulted in beneficial effects
on growth, yield and quality of various fruit crops. Therefore,
use of organic manures and biofertilizers is the only answer
for the production of good quality fruits without any ill effect
on soil health and ecology.

Materials and methods

The present investigation entitled “Effect of organic manures
and biofertilizers on physico-chemical composition of cape
gooseberry (Physalis peruviana L.)” was carried out at the
Main Experiment Station, Department of Horticulture,
Narendra Deva University of Agriculture & Technology,
Narendra Nagar (Kumarganj), Ayodhya (U.P.) India, during
the years 2014-15 and 2015-16. The experiment was laid out
in Randomized Block Design with 13 treatments and 3
replications. The detail of treatments were as Ti;- FYM 10
t/ha, T-Vermicompost 5 t/ha, Ts- Pressmud 10 t/ha, T4- FYM
10 t/ha + Azotobacter 10 kg/ha, Ts- Vermicompost 5 t/ha +
Azotobacter 10 kg/ha, Te-Pressmud 10 t /ha+ Azotobacter 10
kg/ha, T7- FYM 10 t/ha + PSB 10 kg/ha, Ts-Vermicompost 5
t/ha + PSB 10 kg/ha, To- Pressmud 10 t/ha + PSB 10 kg/ha,
Ti0- FYM 10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha,
T11- Vermicompost 5t/ha + Azotobacter 10 kg/ha + PSB 10
kg/ha, T1o- Pressmud 10 t/ha + Azotobacter 10 kg/ha + PSB
10 kg/ha and Ti3- Control. The experimental field was
ploughed first prepared up to the depth of 20-25 cm with the
help of cultivator. The field was kept open to sun for at least
15 days for destroying the weeds and eggs of insects by
repeated ploughing followed by planking to obtain fine tilth.
Required area was marked and prepared according to the
layout. The organic manures viz., FYM, Vermicompost and
Pressmud as well as biofertilizers viz. Azotobacter and PSB
were applied as basal dose in their respective plots during last
preparation of field and mixed thoroughly in soil. When the

seedling attained height of about 20-30 cm, the transplanting
was done by khurpi at spacing of 75x75 c¢cm. and just after
planting, watering was done by use of watering cane. The
quality characters TSS (°Brix), acidity (per cent), ascorbic
acid (mg/100g pulp), reducing sugars (per cent), non-reducing
sugar (per cent) and total sugars (per cent) of fruit observed
by using the procedure of Rangana (1991) [*51. However, the
ascorbic acid (mg/100g pulp) was observed by method
(A.0.A.C. 1980) [l The statistical analysis of data was
carried out as per method prescribed by Panse and Sukhatme
(1985) 41,

Results and discussion

The data of physico-chemical composition of cape gooseberry
fruit were affected by different treatments (Table-1). The data
of TSS are determined that application of the treatments
significantly increased the TSS over the control. The
maximum TSS content (13.64 and 13.78 °Brix) were found
with application of vermicompost 5t/ha + Azotobacter 10
kg/ha + PSB 10 kg/ha (T11) followed by pressmud 10 t/ha +
Azotobacter 10 kg/ha + PSB 10 kg/ha (T12) during the years
2014-15 and 2015-16, respectively. However the minimum
TSS content (9.82 and 9.50 °Brix) were noted during both the
years 2014-15 and 2015-16, respectively. It was found that
combined application of organic manures and biofertilizers
increased the TSS content of cape gooseberry fruit. An
increase in TSS content with vermicompost, Azotobacter and
PSB application might play a role in quick metabolic
transformation of starch and pectin into soluble compound
and rapid translocations of sugars from leaves to the
developing fruits. These findings are in agreement with the
results of Tomar et al. (2014) [ and Sharma et al. (2016) [/
in mango, Tripathi et al. (2015) % and Kumar et al. (2015) [
in strawberry.

The acidity content was found significantly higher (1.62 and
1.64 per cent) in control (T1) during 2014-15 and 2015-16,
respectively. Minimum acidity (1.24 and 1.22 per cent) were
recorded with soil application of vermicompost 5t/ha +
Azotobacter 10 kg/ha + PSB 10 kg/ha (Ti1) followed by
pressmud 10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha
(T12) during the year 2014-15 and 2015-16, respectively. The
nutrients application significantly reduced the acid content in
cape gooseberry fruit over control. The maximum reduction
was noted with the combined application of application
vermicompost 5t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha
closely followed by pressmud 10t/ha + Azotobacter 10 kg/ha
+ PSB 10 kg/ha Similar finding were reported by Singh et al.
(2004) 181 in cape gooseberry, Tomar et al. (2014) 1 and
Sharma et al. (2016) ™ in mango, Tripathi et al. (2015) 2%
and Kumar et al. (2015) [V in strawberry.

There was significant effect of treatments on ascorbic acid
content of fruits during the both years of study. The maximum
ascorbic acid (45.20 and 46.90 mg/100g pulp) were found
with application of vermicompost 5t/ha + Azotobacter 10
kg/ha + PSB 10 kg/ha (T11) followed by pressmud 10 t/ha +
Azotobacter 10 kg/ha + PSB 10 kg/ha (T12) during 2014-15
and 2014-15, respectively. The minimum ascorbic acid (39.25
and 38.67 mg/100g pulp) was recorded in control (T13) during
2014-15 and 2015-16, respectively. The respective increase in
ascorbic acid content might be due to increased efficiency of
microbial inoculants to fix atmospheric nitrogen, increase in
availability of phosphorus and secretion of growth promoting
substances which accelerate the physiological process like
carbohydrate synthesis, etc. Similar results have been also
reported by Tomar et al. (2014) 1 and Sharma et al. (2016)
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71 in mango, Tripathi et al. (2015) I and Kumar et al.
(2015) Min strawberry.

The reducing sugars content significantly increased in all
treatments over the control. The highest reducing sugars
content (5.25 and 5.40 per cent) were recorded with
application of vermicompost 5t/ha + Azotobacter 10 kg/ha +
PSB 10 kg/ha (T11) which was statistically at par with FYM
10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha (T10) and
pressmud 10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha
(T12) during the years 2014-15 and 2015-16, respectively.
However the minimum reducing sugars content (4.17 and
4.05 per cent) were recorded in control (T13) during the years
2014-15 and 2015-16, respectively. An increase in reducing
sugar content with vermicompost, Azotobacter and PSB
application might be due to the quick metabolic
transformation of starch and pectin in to soluble compounds
and rapid translocation of sugars from leaves to the
developing fruits viz., it is occurring due to impact of sugar
metabolism. Similar finding also reported by Tomar et al.
(2014) 91 and Sharma et al. (2016) 1 Tripathi et.al. (2015)
201 jn mango, and Kumar et al. (2015) [ in strawberry.

All the treatments were significantly increased the non-
reducing sugar content as compared to control during the both
the years of study. The maximum non-reducing sugar content

(3.99 and 4.11 per cent) were found with vermicompost 5t/ha
+ Azotobacter 10 kg/ha + PSB 10 kg/ha (T11) followed by
pressmud 10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha
(T12) during the years 2014-15 and 2015-16, respectively.
While, the minimum non-reducing sugar content (3.40 and
3.48 per cent) were recorded in control (T13) during the years
2014-15 and 2015-16, respectively. This was also being due
to rapid translocation of sugars from leaves to the developing
fruits. Similar finding also reported by Tomar et al. (2014) (¥
and Sharma et al. (2016) ' in mango, Tripathi et al. (2015)
(20 and Kumar et al. (2015) [V in strawberry.

The maximum total sugars (9.24 and 9.51per cent) were
found with the use of vermicompost 5t/ha + Azotobacter 10
kg/ha + PSB 10 kg/ha (T11) which was at par with pressmud
10 t/ha + Azotobacter 10 kg/ha + PSB 10 kg/ha (T12) during
the year 2014-15 and 2015-16, respectively. Minimum total
sugars content (7.57 and 7.53 per cent) were recorded in
control during the years 2014-15 and 2015-16, respectively.
The vermicompost, Azotobacter and PSB increase the
reducing and non reducing sugars which ultimately increased
the total sugars content of cape gooseberry fruit. These results
close conformity with by Tomar et al. (2014) 9 and Sharma
et al. (2016) 1 in mango, Tripathi et.al. (2015) 9 and
Kumar et al. (2015) Il in strawberry.

Table 1: Effect of organic manures and biofertilizers on physico—chemical composition of cape gooseberry (Physalis peruviana L.).

. - Ascorbic acid Reducing Non reducing | Total sugars
0, [0)
Treatments TSS (*Brix) | Acidity (%) (mg/100g pulp) sugars (%) sugar (%) (%)
2014-]2015- | 2014- | 2015- 2014- | 2015-
e |16 | “15 | “{g | 2014-15 | 2015-16 [2014-152015-16|2014-15 | 2015-16| < 11 [
T FYM 10 Uha 10.83]10.84| 1.45 | 1.44 | 41.72 | 4210 | 443 | 446 | 364 | 3.66 | 8.07 | 8.12
T2: Vermicompost 5t/ha 1156|1159| 1.42 | 1.41 | 4255 | 4292 | 448 | 452 | 366 | 369 | 8.14 | 8.21
T: Pressmud 10 t/ha 1120|11.24| 1.44 | 143 | 4246 | 4282 | 445 | 448 | 365 | 3.68 | 8.10 | 8.16
Ta: FYM 10 tha + Azotobacter 10 kg/ha | 11.83 | 11.87| 1.41 | 1.40 | 42.80 | 43.30 | 450 | 455 | 3.68 | 3.72 | 8.8 | 8.27
Ts: Verm'comp‘l’gtlf’gyhhaa +AZOWODACIer | 15 55119 09| 138 | 1.36 | 4344 | 4410 | 456 | 462 | 371 | 377 | 827 | 8.39
Te: Pressmud 10|:/g r}ﬁ; Azotobacter 10 |15 15119 94| 140 | 1.39 | 4317 | 4375 | 453 | 458 | 369 | 374 |822 | 832
T, FYM 10 Uha + PSB 10 kg/ha | 12.42|12.49| 1.37 | 1.36 | 4348 | 4414 | 478 | 484 | 3.76 | 382 | 8.54 | 8.66
Te: Vermicompost 5 thha + PSB 10 kg/ha| 12.90 | 13.00| 1.31 | 1.30 | 4454 | 4536 | 4.94 | 502 | 3.79 | 3.86 | 8.73 | 8.8
To: Pressmud 10 t/ha + PSB 10 kg/ha | 12.86 |12.95| 1.32 | 1.31 | 43.98 | 44.74 | 4.91 | 499 | 3.75 | 3.82 | 8.66 | 8.81
Tio: FYM 10 tha + Azotobacter 10 kg/ha) 15 54 13 99| 197 | 126 | 4450 | 4538 | 514 | 524 | 394 | 404 | 908|928
+ PSB 10 kg/ha
Ti1:Vermicompost 5t/h + Azotobacter 10
alha ¢ PSB 10 kgha 13.64(13.78| 1.24 | 1.22 | 4520 | 4690 | 525 | 540 | 3.99 | 411 | 9.24 | 951
T12: Pressmud 10 t/ha + Azotobacter 10
Ka/ha + PSB 10 ko/ha 13.44(1356| 1.25 | 1.23 | 4480 | 4623 | 520 | 533 | 3.96 | 4.07 | 9.16 | 9.40
T12: Control 9.82 | 950 | 1.62 | 1.64 | 39.25 | 38.67 | 417 | 405 | 3.40 | 3.48 | 7.57 | 7.53
SEm + 0.26 | 0.16 | 0.01 | 001 | 0.88 057 | 0.06 | 0.09 | 0.04 | 0.09 | 0.07 | 0.05
CD at 5% 081 | 049 | 0.03 | 0.05 | 2.64 174 | 018 | 028 | 0.14 | 028 | 0.24 | 017
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