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Abstract
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A pot experiment on Bael (4egle marmelos Correa) seedlings was conducted during September 2005 to May 2006
completely randomized design with three replications and nine treatments ofeach element at the Department uf‘Hgnicu]tur::“
Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, Udham Singh Nagar, Uttarakhand. Nine difrtl‘tn;

treatments of nitrogen and phosphorus each were applied in
that nitrogen and phosphorus deficiency resulted in reduce

the experiment. Results of the present investigation revealeq
d vegetative growth attributes of bael seedling. In nirogen

deficiency maximum height of seedling (13.67 cm), number of leaves (15.00), length of leaf(11.20 cm), breadth of léaf(3.23 m)

were found with T, (control) and total chlorophyll content (1

814 mg/g fresh weight) was found with T_, While minimum,

values were obtained with T, (without nitrogen). In the present results, the critical level of nitrogen was considered as (.65

per cent on dry weight basis.
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Introduction

Bael (Aegle marmelos Correa) is one of the impor-
tant minor fruit crops with high nutritive and medicinal
value. It can thrive well in swampy, alkaline, stony sils.
Bael tree flowers in May-June and fruits become ready by
April-May. It requires substantial amount of nutrients for
maximizing yield and improving quality. Hence, its nutrient
requirements have to be carefully monitored through leaf
analysis for high productivity and quality. No established
standards are available for efficient nutrient programme
and fixing of critical levels for the deficiency of nutrients.
There are scanty reports in the literature about the devel-
opment of deficiency symptoms and fixing critical levels of
nutrients in fruit crops. Therefore, an investigation was
carried out to develop nutrient critical levels in the leaves
of bael seedlings which in addition showed the effect of
nitrogen on growth attributes of bael seedlings.

Materials and methods

The experiment was conducted during Septem-
ber 2005 to May 2006 in the glass house at College of
Agriculture of Govind Ballabh Pant University of Agricul-
ture and Technology, Pantnagar, district Udham Singh
Nagar (Uttarakhand), India. bael cv. PB 10 seedlings were
initially raised in sand for a period of two months and then
they were transplanted into plastic pots of size 25 cm diam-

eter, containing quartz sand. The sand was thoroughly
washed with running tap water and later on immersed in
solution prepared by dissolving 170 ml concentrated HCI
and 10 g oxalic acid making up the volume of one litre ina
volumetric flask with distilled water. The sand was kept in
this solution for 48 hours. This treatment brought the pH
of sand to near one. Later on washing was done with dis-
tilled water until the pH rose to 6.5. After transplanting,
plants were kept in glass house. Complete nutrient solu-
tion as suggested by Hoagland and Amon (1938) used to
raise seedlings for the first 30 days, so that the planted
material could establish itself well and acclimatize to the
new anchoring medium. Stock solution of all the macro-
elements and iron were prepared separately. A solution was
also prepared containing all the macro-nutrients except Fe.
Volume of working solutions was made up with double
distilled water. Plants were supplied with |8 differenl of
treatments including a control (complete nutrient solution).
For nitrogen, treatments were N, (without nitrogen). N, ¥x
(25%ofN), N, %x (50%of N), N, %x (75%0f N). N, x (1007
of N), N, 1.25 (125%0f N), N, 1.5 (150%0f N) N, 1.7
(175% of N), N, 2x (200% of N) and nine similar concent”
tions were given to the phosphorus. Composition of stock
solution and method of making complete putrient solutie”
as suggested by Hewitt (1966).

The seedlings were transplanted in three plastic
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pots each containing nine seedlings. Thus, there were 54
pots containing 486 seedlings. Each pot was supplied with
50 ml of nutricnt solution every day split into two equal
dose of 25 ml of nutrient solutions, throughout the experi-
mental period till the last observations. Growth atiributes
i.e., height of seedling, number of leaves per seedling, leaf
length and breadth, fresh and dry weight of leaves, leaf
area, stem girth, length of primary root, chlorophyll a. chlo-
rophyll b and total chlorophyll content were recorded at
monthly intervals throughout the experimental period till
the last observation. Leal samples were collected at
monthly intervals in the morning hours and then brought
to the laboratory on the same day. Afier collection, leafl
samples were washed in tap water and placed for drying of
waterl. The samples were placed in muslin cloth bags and
kn:pfl in oven at 60+2°C for 48 hours to get constant dry
weight. Grinding of the leaf samples was done with Rally
Mixi to the powder form and analysed for nutrient content
of leaves. For estimation of nitrogen digestion done by
Kjeldhal method. For digestion of P, K, Ca, Mg, Cu, Mn, Fe
and Zn used 9:4 of HNO,: HCIO, solution. The data for the
just noticeable deficiency symptoms of nutrients were noted
and corresponding levels of nutrient content of each of
the element was estimated as critical level of leaves.

Results and discussion
Data presented in Table | showed that the nitrogen
deficient plants developed uniform chlorosis on the lower
most leaves and progressed with the age of the seedling.
They become pale green with yellowish tinge in the later
stage. Different levels of nitrogen influenced all the growth
characters significantly. Maximum height of seedling (13.76
cm), number of leaves (15.00), length of leaf{11.20 cm) and
breadth of leaf (3.23 cm), fresh weight of leaves (1.10 g),
dry weight of leaves (0.48 g), leaf area (85.00 cm?), stem
girth of seedling (1.39 cm) and length of primary root (19.96
cm) were observed with T, (100% of N) in contrast mini-
mum values of height of seedling (9.90 cm), number of
leaves (9.00), length of leaf (4.63 cm), breadth of leaf (1.96
cm), fresh weight of leaves (0.90 g), dry weight of leaves
(0.29g), leaf area (66.33 cm?), stem girth (0.19 cm) and length
of primary root (9.50 cm) were recorded with T, (without
nitrogen) on the last date of observation. Maximum chlo-
rophyll a (0.953 mg/e fresh weight), chlorophyll b (0.650
mg/g fresh weight) and total chlorophyll content (1.814
my/y fresh weight) were recorded with T, as compared to
minimum values of chlorophyll a (0. 377 mg/g fresh weight),
chlorophyll b (0.082 mg/g fresh weight) and total chloro-
phyll content (0.452 mg/g fresh weight) were recorded with
T, treatment (without nitrogen) (Table 1) afier 90 days of
observation. Since nitrogen is a highly mobile element with
the plant system, a stage reached where the plant felt a
scarcity in nitrogen supply, nitrogen from older leaves trans-
located to the more active growing regions of the plant
where nitrogen required for growth processes. Nitrogen
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Table 1. Effect of variable nitrogen supply on growth attributes of Bael seedling.
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influenced the growth of plant. As the levels of nitrogen
reduced in the nutrient solution, there was corresponding
decrease in growth attributes and up to a certain limit in-
crease in the height of seedling. This is primarily due to the
role of nitrogen in the growth process reported by
Bhattacharya et al., (1972).

The lowest nitrogen content of leaves (0.24%)
with T, while maximum value of leaf nitrogen content
(1 45%} was found with T, (maximum concentration ofni-
trogen) on the last date of samp]mg (Table 2). Motiramani
(1968) reported that increasing nitrogen availability over a
period of time increased the nitrogen uptake, thereby re-
sulting into corresponding increase in plant nitrogen con-
tent. Other nutrients i.e. phosphorous, potassium, calcium,
magnesium, copper, iron, manganese and zinc showed non-
significant difference after 90 days of observation. The
present results are, however, in line with the finding of
Malik and Singh (1960). The critical level of leaf nitrogen
was canmdered as 00.65 per cent on dry weight basis.
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