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Abstract

The nutrient accumulation or depletion curves are good indicators of plant nutrients demand for each
developmental stage. They are also useful tool to evaluate orchard nutritional status and to estimate the
amount of soil nutrient removal. This investigation aimed at evaluating the seasonality of macro-nutrients
contents of apple trees during the agriculture year 2007. Therefore, leaf samples from the apple trees
cultivar Red Delicious and Benoni were collected at fortnightly intervals form 1t may to 1t October and
evaluated for macronutrients (N, P, K, Ca, and Mg). Red Delicious had higher foliar concentration of N,
Ca and Mg and lower levels of P and K than Benoni leaves. In General concentration of N, P, K
decreased and those of ca and Mg increased from first to last sampling in both the cultivars of apple. The
distinct period of stability for N, and P and K contents occurred from July15- August 15 and July 1 to
august 1 respectively. However, Ca content of leaves showed least variation from July 1 to august 15
while stability period for leaf Mg was recorded from June 15-july 15. Thus proper diagnosis of macro
nutrients apple leaves should be sampled in the, month of July or in the first fortnight of august.
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1. Introduction

Nutrients are essential for the productivity and quality of different fruits. Hence, the
determination of nutritional needs for efficient production of high quality fruits is an important
aspect of nutritional management for the orchardists. Leaf is the principle site of metabolism
and the optimum concentration of nutrients in the leaf at specific growth stage have positive
relationship between the leaf nutrient content and yield. Foliar analysis has come into
widespread use in helping to guide soil fertility and management practices in fruit crops.

2. Materials and Methods

2.1 Experimental site

Our studies were conducted st the experimental orchard of the Division of Pomology
SKUAST-K Shalimar Srinagar. The experimental site is located at an elevation of 1570 m
a.s.l. and lies in temperate zone of J&K. (India).

2.2 Experimental details

The studies were conducted on two varieties of apple viz Red Delicious and Benoni. Four
healthy trees of each cultivar were selected which were of uniform age and vigor, and uniform
cultural practices were given to whole orchard. Leaves were collected at 15-days interval (1%
and 15" of each month form may 1 to October-1. Fifty leaves along with petiole were
collected from middle portion of current seasoned growth from all the compass sides of the
trees in paper bags.

The collected leaves were brought to laboratory in same day in ice boxes to prevent enzymatic
degradation and were thoroughly washed first with tap water then dipped in 0.1N HCI,
distilled water and finally in double distilled water. The samples after air drying were oven
dried at 68°c till constant weight and ground in steel Wiley mill.

2.3 Analysis of nutrients

Nitrogen was determined by micro kjeldhal method. One gram of processed sample was taken
in the digestion tube along with digestion mixture containing 10:1: 0.5 K2S0,4: CuSO4: FeSO..
The 10ml of concentrated H,SO, was added and tube was kept in the digestion block at 390°C
for saturation. After digestion saturation extract was made to cool and proper distillation was
carried out.

For the analysis of P, K, Ca and Mg and micronutrients, 0.5gm of powdered leaf sample was
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taken in 100ml flask and was digested in di-acid mixture of
nitric acid and perchloric acid in 9:4 ratio. The flask was
placed in hot plate at 115-118° ¢ for digestion. The digested
sample was filtered and was diluted with double distilled
water to make a volume of 50ml. The leaf P(%) was
determined by using ammonium molybedate: ammonium
vanadate (Chapman and Pratt, 1961). The colour intensity was
measured at 440 nm spectrophotometer. While as K(%) and
Ca(%) were determined with flame photometer technology
(Jackson, 1967) while Mg(%) was determined by using
Atomic Absorption Spectro-photophotometer. However boron
was analysed through spectrophotometer.

2.3 Statistical analysis

The statistical method by Gomez and (1983) were followed to
analyze and interpret the data. The experimental design was
RBD factorial and the test of significance was made with 5%
level of significance.

3. Results and Discussion

3.1 Average leaf macro —nutrient contents in two varieties
The cultivars i.e. Red Delicious and Benoni significantly
affected the concentration of macro nutrients in the leaves
except potassium concentration which remained unaffected by
the effect of cultivar. N, Ca and Mg content in Red Delicious
leaves was recorded to be 1.64%,1.487%,0.564% a compare
to 1.42%,1.44%.0and 0.369*% in Benoni leaves respectively.
The variation in macro and micro nutrient content in two
cultivars of apple may primarily be attributed to the genotypic
effect as nutrient status of leaves varies due to several factors
e.g. growth flushes M. Verma and Bhandari ! also recorded
different nutrient concentration in different cultivars of apple.

3.2 Seasonal variation of nutrients

3.2.1 Primary nutrients (N, P, K)

The sampling date’s significantly affected the leaf nitrogen
concentration in apple leaves irrespective of the cultivar.
Nitrogen content of leaves followed definite trend. During
initial growth period, the leaf nitrogen content increased from
May-1 to May-15 (Fig-1), then decreased on June 1 and again
increased till July 1. Towards the end of the season it
decreased to reach to its minimum value of 0.833% on
October 1. The least variation period for leaf nitrogen content
was recorded from July 15 to august 15. A similar trend was
recorded for leaf phosphorus and leaf potassium content,
which were higher in earlier sampling dates and decreased
with the advancement of growing season. The stability period
with respect to leaf phosphorus and potassium content was
observed from July 1 to august 1. The leaf phosphorus content
varied from 0.24% to 0.136% during the study period (Fig-2).
While as potassium content varied from 0.272% to 0.393 %
during the sampling period (Fig-3). May 15 recorded highest
leaf nitrogen concentration however; phosphorus and
potassium were observed highest on June 15.

The interaction between the primary nutrients and the
cultivars was significant. A non significant increase in leaf
nitrogen content of Benoni leaves was recorded from July 15
to August 15 however a more stable period was recorded from
July 15 to August 1. Red Delicious leaves also showed a least
variation period of July 15 to august 15 for leaf nitrogen
concentration. The leaf nitrogen content of Benoni leaves
varied from 0.486% to 1.952% while in Red Delicious leaves,
it varied form 1.25% to 2.142% (Fig-1). The phosphorus
content of Benoni as well Red Delicious leaves stabilized
from June 15 to august 1 and varied from 0.124 % to 0.170 %

and 0.104% to 0.270% during the entire sampling period in
Benoni and Red Delicious leaves respectively. Where as July
1 to august 1 and July 1 to august 15 was recorded to be the
least variation period for potassium content in Benoni and
Red Delicious respectively.

In general leaf nitrogen, phosphorus and potassium content
decreased along the apple tree vegetative cycle (Fig-1, Fig-2,
Fig-3). Which may be probably due to dilution effect with
leaf growth Bl and can also be attributed to the nutrient
redistribution to other plant organs until the end of the cycle
4l Higher levels of nitrogen phosphorus and potassium on the
earlier sampling dates may be due to mobilization of these
nutrients from reserve source in plant taken up through the
roots ! rather than from recent absorption [, Deciduous fruit
and nut trees exhibit annual patterns of nutrient recycling with
the perennial tyissues, as well as mechanisms for recycling
nutrients from their annual organs ["1. Cheng and Fuchigami €]
in apple reported a linear relationship between nitrogen
accumulated in the tree during previous season and amount of
reserve nitrogen mobilized for new growth. Furthermore, the
decreasing trend of nitrogen at the end of the growing season
may be due to remobilization of primary nutrients in the plant
prior to leaf fall (¥, Similar results were reported by Ragini et
al., (2015) Bl in litchi and Kumbargire et al., (2016) ™ in
banana.

The least variation period observed in the middle leaves of the
current seasoned growth of apple trees from July 15 to august
15 for nitrogen and July 1 to august 1 for phosphorus and
potassium might be attributed to least requirement of these
nutrients during this period and minimum changes in fully
developed leaves. Boyonton et al., 1% observed that nutrient
content of apple leaves follows stability from June to august.

3.2.2 Secondary nutrients (Ca and Mg)

The calcium and magnesium content of apple leaves were
also significantly affected by leaf sampling dates (Fig-4 and
Fig-5) and followed an increasing trend throughout the
sampling period. The stability period with respect to calcium
content was recorded from July 1 -—august 15 while
magnesium content stabilized from June 15 to July 15.the
interaction effect of calcium, magnesium and cultivars was
also significant. Both Benoni and Red Delicious showed an
increasing trend from may 1 to October 1 for calcium and
magnesium content of leaves. The leaf calcium varied from
0.587% (may1l) to 2.112% (October 1) in Benoni leaves and
in Red Delicious leaves, it varied from 0.637% May 1)
t02.362% (October 1) and a stability period of July 15 to
august 15 was found in both cultivars of apple. For
magnesium content, a variation in concentration was recorded
from 0.420% to 0.624% in Red Delicious leaves form may 1
to September 15 and May 1 to October 1 respectively ( Fig-4)
The secondary nutrients i.e. calcium and magnesium were
observed lower during first sampling date i.e. on Mayl and
increased with increasing leaf age recording maximum levels
on October 1 in calcium and on September 15 in case of
magnesium. The increasing trend of calcium and magnesium
might be attributed to limited mobility of the elements in the
phloem B, Shear and Faust ™! attributed the increasing trend
of Calcium to the deposition of calcium as calcium pectate in
middle lamella and replacement of starch deposits by calcium
oxalate crystals which help in sequestering calcium in the
leaves otherwise it would have been available to the fruit as
there is high leaf to fruit competition for calcium ion. The
increase in magnesium content may also be attributed to
decrease in potassium content of leaves as these ions are
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strong antagonists and situation of ionic balance is created, 8
thus the cat ion magnesium accumulated at the expense of ;
potassium decrease 2. Decrease in magnesium content
during October may be due to lower soil temperature which 6 —\
alters root activity and in turn affect cat ion absorption [*3], 5 == |—
The nutrient stability period during july-1 to july-15 and June 4 | Mean(Ca%)
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Benoni 4. Conclusion
Our studies indicated that leaves should be sampled in the
month of July or in the first fortnight of August for proper
diagnosis of macro and micronutrients in the apple trees.

2555335399888 5§ i i i
$533373333G¢8 However for accurate diagnosis of phosphorus and potassium,
S T T H Ay g in both the cultivars and for magnesium in Benoni leaves

should not be sampled after July.

Fig 2: Periodical variation of P concentration (%) in apple leaves
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