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ABSTRACT

Field experiment was conducted to assess the effect of nitrogen and farmyard manure (FYM) on
leaf content of pear cv. Punjab Beauty. The 15 treatments comprised of nitrogen levels i.e. 0, 200,
400, 600 and 800 g per plant and farmyard manure i.e. 30, 60 and 90 kg/plant. The nitrogen leaf
content of pear increased with increasing doses of nitrogen whereas phosphorus and potassium leaf
content decreased. The pear leaves nitrogen content was 2.43% with 800 g nitrogen/plant. The
nitrogen, phosphorus, and potassium nutrient content of leaves increased with increasing doses of
FYM. The maximum leaves nitrogen 2.41%, phosphorus 0.20% and potassium 1.37% nutrient
content with application of 90 kg of manure/plant. The interaction between nitrogen and FYM is
positive impact on leaves nutrient content. The nitrogen 2.51%, phosphorus 0.19% and potassium
1.35% was recorded with 600 g nitrogen and 90 kg/plant. Further, regression analysis revealed that
leaf nitrogen content (R2 = 0.979) influenced the fruit yield and fruit weight significantly. It is
concluded from this study that 600 g nitrogen along with 90 kg FYM was optimum doses for
Japanese pear for better leaves nutrient status, higher fruit weight, and yield of pear fruit crop.
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1. INTRODUCTION

Pear is the most important pomes fruit after
apple and belongs to family Rosaceae [1]. It is
mainly grown in temperate regions. However,
there is also limited acreage in sub-tropical
areas. Pear is considered as the third deciduous
fruit and fourth important fruit among all fruit
crops throughout the global market [2]. Punjab
Beauty is a semi-soft variety of pear, usually
upright in growth forms. This cultivar requires low
(150-200 h) chilling hours and growers are more
enthusiastic to grow due to its regular bearing
and high yielding traits. The yield and quality of
pear primarily depend on type of -cultivar,
pollination, and fertilization level [3]. Natural soil
fertility and nutrient sources such as manures,
organic amendments, and chemical powders can
change fertility management strategies. To
sustain soil fertility and retain productivity for a
longer period, it is essential to enrich soil using
chemical fertilizer along with sufficient organic
fertilizer. Moreover, fruits are considered to have
better shelf life grown with FYM alone [4]. The
alternative crop management systems are being
promoted on the basis that they are more
environmentally benign and specifically enhance
soil and water quality relative to conventional
practices. Nitrogen, phosphorus, and potassium
are most indispensable of all mineral nutrients for
growth and development of the plant as these
are the basis of fundamental constituents of all
living matter [5].

Nitrogen is required in relatively greater amount
by fruit plants. The integrated use of mineral
manures with chemical fertilizers improves
physico-chemical properties of soil besides
improving the efficiency of applied chemical
fertilizers, which helps in the improvement of
yield and other components [6]. The growth and
fruitfulness of a plant depends on nutrient status
of the leaf. Leaf constitutes a vital organ in plants
and accomplishes important metabolic functions
relating to the maintenance of growth and
reproductive processes. It is the donor organ
from which nutrients and other assimilates are
translocated to various sinks to support activities
and considered, as a most important index tissue
to assess the nutrient status of a plant. Thus,
analysis of leaves for elemental composition is a
better tool to assess the fertilizer requirement by
trees [7]. Literature pertaining to use of organic
manures alone or in combination to fulfill the

nutrient need of pear is very scanty. If correct
sampling is adopted, the leaf analysis offers the
most accurate and reliable diagnostic strategy for
examining the nutritional status of trees [8].
Hence, the present study was undertaken to
evaluate the effect of different combination of
nitrogen and organic manure on leaf nutrient
content of Japanese pear (Pyrus pyrifolia) cv.
Punjab Beauty.

2. MATERIALS AND METHODS

The present investigation was carried out at CCS
Haryana Agricultural University, Hisar, India
during 2012-13 and was aimed to find out the
effects of the nitrogen and farmyard manure
doses on fruit quality of pear cv. Punjab Beauty.
The study was conducted on 11 years old pear
plants, uniformly grown with all optimal cultural
practices. The study area is located at 29° 10' N
latitude and 75° 46' E longitude with an elevation
of 215.2 meters above mean sea level. The
climate of the region is semi-arid and sub-tropical
having cold winter and hot summer. Monthly
metrological data were recorded during the
period of experimentation of 2012 by Department
of Agricultural Meteorology, CCS Haryana
Agricultural University, Hisar (Fig. 1). The soil of
the orchard was sandy loam in texture with
organic carbon 0.37 per cent, pH 7.8, electrical
conductivity 0.48 dSm™, nitrogen 83 kg ha™,
phosphorus 17 kg ha” and potassium 348 kg ha
', The soil fertility status of experimental orchard
field was determined before the start of the
experiment. The available N (kg/ha) in soil was
determined with the help of alkaline
permanganate method as suggested by [9]. The
available P (kg/ha) in soil was determined with
the help of Olsen et al. method [10] and available
K (kg/ha) in soil was determined with the help of
flame photometric method as suggested by
Jackson (1973). Urea as the source of nitrogen
were applied to the plants.

FYM characteristic

Nutrients Content
Nitrogen % 0.57
Phosphorus % 0.23
Potassium % 0.52

The experiment has conducted in completely
randomized block design. The experiment has 15
treatments in which nitrogen levels (0, 200, 400,
600 and 800 g) and farmyard manure 30, 60 and
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Fig. 1. Monthly metrological data recorded during the period of experimentation of 2012
Source: Department of Agricultural Meteorology, CCS Haryana Agricultural University, Hisar

90 kg/plant. Basal dose of 2 kg single super
phosphate and 1.5 kg murate of potash and full
FYM per tree and half dose of nitrogen was
applied in December and remaining nitrogen in
April. For the determination of N, P and K, a
ground leaf sample of 0.5 g was placed in a
conical flask and 12 ml of diacid mixture (H>SO,:
HCIO, in 9:1 ratio) was added and digested on a
hot plate following the method described by [11]
for determination of nitrogen. The leaves
phosphorus content was determined by using
Vanado-molybdo phosphoric acid yellow colour
method of [12] and expressed in percent. The
potassium content was determined from the
digested extract on Flame photometer. The
contents were calculated and expressed in
percent on dry weight basis. The obtained results
were statistically analyzed by analysis of
variance for RBD using IRRISTAT data analysis
package (IRRI 2000) at a significance level of a
= 0.05.

3. RESULTS AND DISCUSSION

The nitrogen content of pear leaves increased
with increasing doses of the nitrogen fertilizer
application. It was observed that maximum
nitrogen leaves content was 2.43% with 800 g
nitrogen/plant, and minimum in control 2.15%.
The nitrogen content of pear leaves was
significantly higher in 800 g nitrogen/plant as
compared to control. The FYM application also
increased the nitrogen content of pear leaves.
The maximum leaves nitrogen 2.41% was found
with application of 90 kg FYM/plant that is
significantly higher than with 30 kg FYM/plant.
There is also positive relationship with nitrogen
and farmyard manure on leaf nitrogen nutrient.

The maximum leaf nitrogen 2.54% was obtained
with 800 g nitrogen and 90 kg FYM. These
observations are in close agreement with those
of [13] in apple, [14] in peach leaves. [15]
reported in leaves of guava cv. Pant Prabhat.
The maximum nitrogen leaf content is due to
availability of NH," and NO; in aqueous solution,
as sufficient urea and FYM were applied.

It is evident from data that phosphorus and
potassium contents in leaves decreased with
increasing application of nitrogen but increased
with increasing application of FYM. Similar
results were reported in orange by [16] [17] and
[18] in lemon tree. The maximum phosphorus
0.20% was obtained without nitrogen and
minimum with 800 g nitrogen/plant. Maximum
phosphorus was observed with application of 90
kg FYM/plant. The potassium nutrient content
was decreased significantly with increasing
levels of nitrogen. The maximum potassium
1.33% was obtained without nitrogen and
minimum 1.24% with 800 g nitrogen/plant. The
interaction between nitrogen and farmyard
manure was non-significant with related to
potassium leaves content. Similar, results were
obtained by [19] in litchi cv. Bombai. In addition,
FYM improved the physical conditions of soil,
root development and more soil moisture of
water and nutrients and, consequently improved
leaf nutrient status [20]. The P levels in leaf
increased by application of different composition
of bio and chemical fertilizer due to fact that
phosphorus solubilizing microbes present in the
soil solubilize fixed phosphorus and make it
easily available to the plant [21]. Moreover,
farmyard manure is good source of all nutrients
resulting in improved leaf nutrient leaf.



Table 1. Effect of Nitrogen and FYM fertilizer application on Nitrogen (%), phosphorus (%) and
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potassium (%) nutrient content leaf of pear cv. punjab beauty

FYM Nitrogen (g/plant ™)
(kg plant™) 0 200 400 600 800 Mean
30 2.06 212 2.17 2.23 2.31 2.18
60 2.15 2.21 2.27 2.37 244 2.29
90 2.24 2.33 2.41 2.51 2.54 2.41
Mean 2.15 2.22 2.28 2.37 243
CD (p =0.05) Nitrogen = 0.20, FYM = 0.21, Nitrogen x FYM = N.S

Phosphorus (%)
30 0.18 0.17 0.17 0.16 0.14 0.16
60 0.19 0.18 0.17 0.18 0.16 0.18
90 0.22 0.21 0.20 0.19 0.17 0.20
Mean 0.20 0.19 0.18 0.18 0.16
CD (p = 0.05) Nitrogen = N.S, FYM = N.S, Nitrogen x FYM = N.S

Potassium (%)
30 1.26 1.25 1.23 1.21 1.18 1.23
60 1.31 1.30 1.28 1.25 1.22 1.27
90 1.41 1.40 1.37 1.35 1.32 1.37
Mean 1.33 1.32 1.29 1.27 1.24
CD (p =0.05) Nitrogen = 0.02, FYM = 0.02, Nitrogen x FYM = N.S

Table 2. Correlation coefficient and regression equations between independent (X) and

dependent variables (Y) on mean basis

Dependent variable Independent  Correlation R? Regression equations
(Y) variable (X) coefficient (r) Y=a+bX

Yield per plant N 0.989 0.979 Y = 41.826-69.006 X
Yield per plant P -0.107"® 0.011 Y =-31.339 + 32.422 X
Yield per plant K 0.128{“*S 0.016 Y =10.986 + 12.638 X
Fruit weight per plant N 0.954 0.910 Y =75.985 - 75.048 X
Fruit weight per plant P 0.089"° 0.008 Y =49.465 + 90.139 X
Fruit weight per plant K 0.320™° 0.103 Y =51.811 + 32.207 X

NS = Non significant, Significant at 1 per cent level of probability

Further, Table 2 shows that fruit yield per plant is
positively correlated with leaf nitrogen, but leaf P
& K contents do not show significant correlation
with fruit yield. Similarly, fruit weight is also
positively correlated with leaf nitrogen. Among
independent variables leaf nitrogen content
(r = 0.989), exhibited high significance at 1%
level and positively correlated with fruit yield per
plant. Fruit weight also showed positive
correlation with leaf nitrogen. Further, the
relationship (Y = a + b X) between fruit yield per
plant, fruit weight and NPK content in leaf
showed that leaf N content alone was
responsible for 99% predictability of fruit yield
and 95% of fruit weight.

4. CONCLUSION

Analysis of leaves for elemental composition is a
better strategy to assess the fertilizer

requirement by tree. By knowing the status of
leaf, we can diagnose the crop nutrient status,
and predict the fruit weight and fruit yield. It is
concluded from this study that 600 g
nitrogen/plant along with 90 kg FYM was
optimum doses for Japanese pear for better
leaves nutrient status, higher fruit weight and
yield of pear fruit crop.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Khan S, Godara RK, Kumar A, Amin M,
Singh M. Impact of nitrogen and FYM
doses on performance of Japanese pear
(Pyrus pyrifolia Nakai) cv. Punjab Beauty.



10.

1.

12.

Indian Journal of Ecology. 2016;43(1):
448-451.

Sheren A, Abd El-Hamied Eman |, El-
Amary. Improving growth and productivity
of “Pear” trees using some natural plants
extracts under north sinai conditions.
Journal of Agriculture and Veterinary
Science. 2015;8(1):01-09.

Song XH, Xie K, Zhao HB, Li YL, Dong
CX, Xu YC. Effects of different organic
fertilizers on tree growth, yield, fruit quality,
and soil microorganisms in a pear orchard.
European Journal of Hort. Science. 2012;
(77):204-210.

Huchche AD, Ladaniya MS, Ram L. Effect
of nitrogenous fertilizer & FYM on yield &
shelf life of Nagpur mandarin. Indian J.
Hort. 1998;108-112.

Throughton JH, Morrby J, Currie BG.
Investigation of carbon transport in plants.
J. Exp. Bot. 1974;25:684-694.

Sharma Wali, Bakshi VK, Jasrotia A.
Effect of organic and inorganic fertilizers
on quality and shelf life of guava (Psidium
guajava L.) cv. Sardar. The Bioscan. 2013;
8(4):1247-1250.

Bould C, Prevol P, Magness JR. Plant
analysis and fertilizer problems. American
Society for Horticulture Science. 1964;4.
Srivastava AK, Kohli RR, Lallan R,
Huchche AD, Dass HC. Eight Biennial
Workshop on Tropical Fruits, Periyakulum,
Madurai, Tamil Nadu, India; 1993.

Subbiah BY, Asija GL. A rapid procedure
for the estimation of available nitrogen in
soil. Current Sci. 1956;25:259-260.

Olsen SR, Cole VC, Watanabe FS, Dean
LA. Estimation of available phosphorus in
soil by extracting with sodium bicarbonate.
U.S.D.A. Cir. No. 939; 1954.

Jackson ML. Soil chemical analysis. Asia
Publishing House, Bombay, India; 1967.
Jackson ML. Vanado-molybdo phosphoric
acid yellow colour method for
determination  of  phosphorus.  Soil
Chemical Analysis (Eds. Jackson, M.L.).
Prentice Hall of India Pvt. Ltd., New Delhi,
India. 1973;151-154.

Khan et al.; CJAST, 23(4): 1-5, 2017; Article no.CJAST.35851

13.

14.

15.

16.

17.

18.

19.

20.

21.

Singh SR, Sharma AK, Sharma MK.
Influence of NPK combination at different
altitudes and aspect on fruit yield, quality
and leaf nutrient starts of apple cv. Red
Delicious. Indian J. Hort. 2009;66(2):175-
182.

Rufat J, Arbones A. Effects of irrigation
and nitrogen fertilizations on growth, yield
and fruit quality parameters for peaches for
processing. Acta Horticulturae. 2010;
868:87-93.

Goswami AK, Lal S, Misra KK. Integrated
nutrient management improves growth and
leaf nutrients status of guava cv. Pant
Prabhat. Indian J. Hort. 2012;69(2):168-
172.

Hiroce R, Galllo JR, Sobrinho T, Caetano
J, Rodriguez AA, Junior Pompeu J. Effect
of 27 years of NPK fertilization on leaf
macro and micronutrients contents of
Baianinha orange. In: Anals do VI
Congress Brusileiro de Fruit Culture. 1984;
55:605-611.

Sabbah SM, Bacha MA, EL-Hamady MA.
Effect of source and rate of nitrogen
fertilization on vyield, fruit quality and
mineral composition of Valencia orange
trees grown in Riyadh, Saudi Arabia. J.
King Saudi Univ. 1997;9:141-152.
Intrigliolo  F, Intelisano S. Effect of
differential nitrogen application on nutrition,
growth, yield and fruit quality in young in
lemon trees. Acta Horticulturae. 1997;
448:449-507.

Dutta P, Kundu S, Biswas S. Integrated
nutrient management in litchi cv. Bombai in
new alluvial zone of West Bengal. Indian J.
Hort. 2010;67(2):181-184.

Morselli TBGA, Sallis MDG, Terra S,
Fernandes HS. Response of lettuce to
application of vermicompost. Revista
Cientifica Rural. 2004;9:1-7.

Sundara B, Natarajan V, Hari K. 2002.
Influence of phosphorus solubilizing
bacteria on the changes in available
phosphorus and sugarcane and sugar
yields. Field Crops Research. 2002;77:43-
49.

© 2017 Khan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http.//creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/20876




