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ABSTRACT : Field experiment was carried out to ascertain the effect of integrated nutrient management
on plant growth, fruit yield and quality of phalsa. Eleven treatment combinations of nutrient resources
were tested on phalsa var. Sharbati. The maximum plant growth and fruit yield (5.06 kg per plant and
5.23 kg per plant ) in both the year, respectively was obtained with treatment T closely followed by
treatment T_. The physical character of fruitsviz, fruit length (1.13 and 1.15 cm), fruit breadth (1.37 and
1.35cm), weight of fifty fruits (38.63 and 39.10g) and juice per cent (51.11 and 51.92%) and pul p/stone
ratio (1.60 and 1.62) were recorded maximum with treatment T during both the years, respectively.
Chemical character of fruit viz., TSS (27.64 and 27.91%), reducing sugars (19.38 and 19.40%), non
reducing sugars (2.37 and 2.38%) and total sugars (21.74 and 21.78) were obtained with treatment T,
during both the years, respectively. The minimum acidity (2.24 and 2.20%) and maximum ascorbic acid
(38.51 and 38.21 mg/100 ml juice) was also obtained with treatment T, during both the yearsrespectively.
On the basis of performance treatment T, FYM +75 per cent NPK+ Azotobacter+ PSB+ ZnSO,(0.4%)
may be applied for better growth, yield, quality and sustainability of phalsa crops.
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extensively damage the beneficial microbesin the soil
but also causeill effects on human health as well as
environment hazards and reduce soil fertility (Macid et al.,
2007). The new approach to farming often referred to as
sustainable agriculture, seeks to introduce agricultural
practices that are ecofriendly and maintained the long term
ecological balance of the soil ecosystem. The judicial use of
beneficial microbial inoculants (biofertilizers) along with
organic manureisconsidered asthe alternative source to meet
the nutrient requirement of crop.
Phalsa (Grewia subinaequalis D.C.) is subtropical fruit
and has high nutrition value containingiron, vitamin A and C.
Itsfruits possess high medicinal properties. Itisacrop of arid
and semi arid regions because of its hardy nature. It comes
under minor fruit crops but it is a valuable fruit. Because of
these, phalsa produces often use very large amounts of

l 'se of chemical pesticides and fertilizers not only

synthetic mineral nutrients which is not sustainable duetoiill
effects on soil and environment vis., avis., much involvement
of non renewable energy in production input used, attempt to
improveyield and quality of crop. Keepingin view the above
facts, the present experiments was conducted to study the
effect of integrated nutrient management on plant growth, fruit
yield, quality of fruits and phalsa production.

RESEARCH METHODS

The experiment was carried out at main experiment
station, department of horticulture, NarendraDeva University
of Agriculturte and Technology, Kumarganj, Faizabad (U.P)
for two consecutive years (2007-08 and 2008-09). Cultivar
Sharbati was used to evaluate the influence of eleven
treatments comprising different combinations of nutrient
resources. The nutrient composition of was FYM with 1 per
cent N, O, 0.5 per cent P,O, and 1 per cent K,O. The amount of
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respective nutrient resources was calibrated on basis of
different dosesviz., 100 per cent NPK, 75 per cent NPK and
50 per cent NPK. Theexperiment waslaid out in Randomized
Block Design with three replicationsin the month of January,
2008. Two plants were taken as unit per plot. Fifteen year old
uniform phalsaplants, planted at 3x2 m apart weretaken. The
recommended dose of fertilizers (100g N, 125g P, 100g K per
plant) and dose of FYM was 15 kg per plant.

For estimating the yield and quality characters of the
phalsafruitswas donejust after the picking of thefruitsinthe
second fort night of May.

RESEARCH FINDINGS AND DISCUSSION

Different treatment combinations of nutrient resources
influenced the plant growth, fruit yield and quality significantly
(Table1). Treatment T, FY M +75 per cent NPK+ Azotobacter +
PSB+ZnS0,(0.4%) recorded highest length of shoots, number
of shoots per plant, number of leaves per shoots, intermodal
length and pruned wood weight per plant. The maximum shoot
length was recorded with application of sametreatment during
both the years, respectively (2.65 and2.68cm). this treatment
was al so effective for number of shoots per plant (117.33 and
118.67). Theseresults are in conformity with the findings of
Bopaiah and Khader (1989). Rani and Sathimoorthy (1997)
have also reported an increase in plant height and growth
enhancement of black pepper and papaya, respectively with
the application of biofertilizers. The maximum number of leaves
and intermodal length was obtained with T and closely
followed T, [FYM +75 % NPK+ Azotobacter+ PSB+ FeSO,
(0.4%)] Yadav et al. (2008), also reported better vegetative
growthwith FYM + NPK+ biofertilizersin phalsacrops.

Available results showed (Table 2) the maxi mum number
of fruits(15.93 and 16.23) and number of fruiting nodes (25.12
and 24.76) was recorded with the application of T6 followed
by T.. All the treatments significantly increased the number
of fruiting node per shoot in comparisonto T, (FY M+ 100 %
NPK). The maximum fruit yield was recorded during both the
years (5.06 and 5.23 kg per plant, respectively) and juice per
cent and pul p/stone ratio was al so maximum recorded during
both the years with the treatment T, FYM +75 % NPK+
Azotobacter+ PSB+ ZnSO,(0.4). Smilar findingstally in phalsa
with the results of Yadav et al. (2008).

Physical characters of fruit viz., length, breadth and
weight of fifty fruits (Table 3) werefound significantly higher
with the application of T, FYM +75 per cent NPK+
Azotobacter+ PSB+ ZnSO,(0.4%) in both the years,
respectively for better development of physical quality infruits
may be attributed to use of appropriate biofertilizers, organic
manures and micronutrients. Ram and Raj poot (2000) reported
amaximum increase in physical charactersin fruits of guava
was obtained with the application of Azotobacter. Similar
resultswere al so reported by Kumar and Shanmugavelu (1980
and 1988) in banana. Micronutrients like zinc is known as
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growth promoting element, playing a significant role in
development of fruits. Same results were also observed by
Kumar et al. (2004) inlitchi and Singh et al. (2007) in aonla.

An observation recorded on chemical quality and
composition of phalsa fruits, determining the quality due to
effect of organic manure, biofertilizers and micronutrients
showed a significant improvement in quality of fruits (Table
4). The TSS content were significantly influenced by
application of FYM +75 per cent NPK+ Azotobacter+ PSB+
ZnS0, (0.4%). Integrated nutrient management stimul ated the
function of number of enzymesin physiological process. The
acids have either been converted into sugar and their
derivatives by the reaction evolving reversal of glycolytic
pathway or might be used into transpiration or both. The
above findings are in agreement with the work of Suresh and
Hasan (2001) in banana.

Integrated nutrient modul es significantly increased total
sugars, reducing and non reducing sugar contents during
2007-08 and 2008-09, respectively. This improvement with
sugar contents of fruits is helpful in the process of
photosynthesis, which ultimately lead to the accumulation of
carbohydrates, which help in increasing the sugar contents
of fruits. Increase in sugars by the foliar spray of zinc might
bedueto their stimulatory effect on increasing photosynthetic
efficiency and metabolic activity in plant system, which might
have helped the translocation and accumulation of chemical
metabolitesin mature fruits. Similar resultswere al so reported
by Vermaet al. (2009) in aonla. Many resultswere also reported
by many scientistsin different crops Kumar and Shanmugvelu,
(1980) in banana, Rathi and Bist, 2004 in pear.

It is evident from the both year of data (Table 4) that
maximum reduction in acidity was found with the use of FY M
+75 per cent NPK+ Azotobacter+ PSB+ ZnSO, (0.4%) followed
by T, FYM +75 per cent NPK+ Azotobacter+ PSB+ FeSO,
(0.4%). Thedecreased acidity was noticed with the application
of Azotobacter which is supported by the findings of Kumar
and Shanmugvelu (1980) and maximum ascorbic acid content
was found (38.51 and 38.20mg/100ml juice) during both the
years, respectively by the application of treatment T,.. Urea
stimulated the functioning of number of enzymes in the
physiological process which probably increased the ascorbic
acid content in fruits. Similar results were also reported by
Dey et al. (2005). Ahlawat and Yamdagani (1981) reported that
accumulation of TSS, ascorbic acid and total sugarsin fruits
of guava was found to be enhanced with increase dose of
nutrients.

On the basis of above findingsit may be concluded that
use of organic nutrient and inorganic nutrient resources,
micronutrient and biofertilizers enhance the soil fertility which
ultimately increase the plant growth, fruit yield and quality of
fruits. Which can also maintain and sustain the crop
productivity and soil fertility.
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