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Use of Linear Measurements in the Estimation of Leaf
area in some Varieties of Apple

N. KUMARI, R. ARUMUGAM?® and S. NATARAJAN?

The leaf (constant) factor ‘K' of twelve apple varieties was calculated. The difference
between observed and estimated leaf area was less than 0.50 per cent in all the varieties,
The observed leaf area was highly correlated with estimated leaf arca. Hence, the leaf area of
apple varieties can be calculated by obtaining the product of leaf length breadth and ‘K’
fector. The 'K’ factor varied with the varietias. However, the "K' factor for apples can be

teken as 0. 744,

Leaf area, a component of yield
has a direct bearing on the quantita-
tive and qualitative characters of yield.
Hence, simple method to estimate
the total leaf area of a plant accura-
tely will help to predict the yield.
Length and breadth of leaves muitiplied
by a constant has been successfully
used by some workers., Montgomery
(1911) was one of the earliest Wworkers
who determined leaf area in maize by
this method. Lal and Mehrotra (1950)
and Lal and Rao (1950 and 1951) used
linear measurements with slight modi-
fications to find out the leaf area in
graminaceous plants. Spencer (1962)
and Vivekanandan et al. (1972) tried
different msthods and found linear
measurements of leaf as the most reli-
able method. In some fruits such as
peach, plum, pear and apricots, linear
measurements were successfully used
to estimate the leaf area by Ramkumar
et al. (1977). Regression on the product
of the length and breadth of the leaves
was used by Garg and Mandahar
(1972) in tomato and Ackley et al.
(1958) in strawberry, raspberry and

beans. However, no information is
available with regard to apple varieties
under South Indian conditions where
chilling requirement of apples was not
adequzte and the growth and produc-
tivity differ- from other apple growing
regions.

MATERIAL AND METHODS

Twelve varieties of apple viz. Ko-
daikanal-1, Irish Peach Parlin’s Beauty,
Winter Eanana, Giant Jeniton Zouche's
Pippin, Winterstein, Coonoor-3, Corrin-
gton, Israel Type II, Delicious and
Tropical Beauty consituted the material
for this study. Four trees of uniform
age and vigour in each variety were
selectad and 400 leaves per tree were
collected at random from all the sides
during May 79 from the current season
growth. The leaves collected were
fully emerged and recently matured.
From the above sample, forty leaves
per variety were randomly drawn and
observations were recorded. The length °
was measured from the tip of the leaf
to the juncture with the petiole and
width from the middle of lamina
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where it was maximum. The individual
leaf surface was traced on graph paper
carefully to determine the actual leaf
area. The formula used for calculating
the leaf area was A2= =L X B X KN
where, A2= Leaf area (LxBxK), L=
sum of length of leaves, £B = sum of
breadth of leaves, K= leaf factor cons-
tant, N = number of leaves.

The leaf area "K' factor was deter-
mined as per the method described by
Lal and Mehrptra (1950) and Lal and
Rao (1950, 1951). The correlations
between leaf area and its components
were also worked out,

RESULTS AND DISCUSSION

The |eaf size, leaf area, 'K’ factor
and per cent difference in the leaf
area are presented in table 1. A perusal
of the above table indicated that brea-
dth: length ratio in all the varieties
under study was not uniform suggesting
length and breadth of leaves vary
highly form variety to variety. This
ratio was high in Israel Type I (1:1.77)
whereas it was lowest in Delicious
(1:1.31) and others were intermediate.
In general, the length of leaves in all
the varieties were comparatively higher
than the breadth showing the oblong
shape of leaves, The product of leaf
length and breadth ranged from 40. 16
Sq. cm (lrish Peach) to 69.05 Sq. cm
(Tropical Beauty). As regards the 'K’
value, Giant Jeniton recorded the
maximum value (0.850) while Wintar-

stein registered the minimum value,

(0.640). 1t is interesting to note that
the variety which recorded the highast

observed or estimated leaf area did not,

have the highest 'K’ value and vice-
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versa, When the estimated leaf area (ie:
L X B X K) was compared with the obser-
ved area of all the above varieties, it sho-
wed that all the varieties gavea differ-
ence of less than 0.47%,., The maximum
difference in percentage was'-with the
variety Giant Jeniton (0:47%) Whereas
the minimum was with the four varie-
ties viz,, lrish Peach, Zouche’s Pippin,
Winterstein and lsiael Type Il with a
difference of 0.03% only. It is, there-
fure, obvious that the leat factor "I
for all the varisties mentioned 1n table
| can be separately used for calculsting
the actual “leaf area, as the difference
is negligible which.was-less than 1.00
per cent. This result wes in confor-
mity with the findings of Ramkumar
et al. (1977) in temperate fruits like
apricot, peach, plum and pear varieties.

The extent of ascociation between
the compaonents of leaf area and the
leaf area was waorked out and Presen-
ted in Table Il. The mean length of
leaf as well as mean breacth cf leaf
are significantly correiated with leaf
area Similarly, total leaf length and
total leaf breadth are also significantly
associated with total leaf area, sugges-
ting the length and breacth of thé
leaf made significant contribution to
the leaf area. However, the product
of leaf length and breadth registered
a low correlation when comparad to
the length or breadth of the leaf to
the leaf area. Singh and Ganapathy
(1975) reported in passion. fruit that
the product of leaf length and breadth
can be used as such to -determine
the leaf area since its association
with leaf area was very high. The
correlation coefficients between 'I{'
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sactor with total leaf area or the mean
leaf area showed less association
indicating that the length and breadth
of leal. were more important than the
leaf factor. The nature of relationship
betwaen the 'K’ factor and leaf area
was further analysed by the procedure
suggested by Kendall (1955) with a
view to measure the degree of concor
dance bastween them. It is very low,
suggesting very little association
between the leaf area and ‘K’ factor,
However, the rank correlation between
the observed leaf area and estimated
leaf area showed astrong association
highlighting that the product of
length, breadth and 'K’ factor could
be the most reliable index for esti-
mating the leal area

The formula for leaf area viz,
A= LxBxK was also tested for direct

determination of total leaf area without

calculating the individual leaf area
as suggested by Lal and Rao (1950)
as under:

log £A= Log SL + LogSB4
Log K-Log N where, SA~ Total leaf
area, SL = Total leaf length, =B
Total leaf breadth, K= factor for
individeal variety and N=number of
leaves samplad. The leaf area estimated
by this formula was compared with
the observed leaf area and presented
in Table !l It was found that the
difference in percentage between obser-
ved and estimated leaf area was very
negligible, the maximum being only
0.47 per cent in the Giant Jeniton.
Thus, the difference is well with in the
experimental error allowed for biologi-
cal measurements, Singh and Gana-

a8n

pathy {19?5} corroborated this view in
their studies on passion fruit.

In general, for applies the leaf
factor constant varies considerable from
one variety to another but it was speci-
fic for each variety. Hence, leaf area
can be accurately calculated using the
product of length, breadth and 'K
factor for individual varieties.
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Table ? Associetion between leaf area and its componants

Components of leafl area Correlation

cosfliciont (r)

" Mean length of leai ' 0.7634%=
Mean breadth of leal . | - 0.7663%%
Product of length and hreaﬁ.th ol feaf : 0.5024
‘K" factor 0.1617.
Total leaf length (with total leat area) 0.8298%% -
Total leal breadth (with total leaf ‘arua]. . 0,8535%* -
K factor (with total leaf ares) ' —0.3043
Rank ;n;reiatltm between estimated feal area and observed loaf areo (rs) . _:0.9593“‘
Kenall's Rank corralation (J) between *K’ factor and leaf ‘erea W —_'D.U'E'Dé N

3

Table 3 Comparizson of observed anb sstimsted total |eaf area of apple va:ietig's,

Observed total leaf Estimated total Ie'gf Difference
Variety ared (sg, fm} #rea (5q, cm) o U
Kodaikanal . 1806.6 1808 : . 0,08 °
Irish Peach ' 12162 1214 096
Parlin's Beauty , 1785.3 : 181 - 0.24
. Winter Banana ‘18138 2 1813 0.03
Giant Ueniton 16160 1610 - 0.42
Zouche's Pippin’ 1266.7 1267 X
* Wintorstein o 13485 1345 - 0.26
Coonoor-3 - 13002 1298 0.17
Carrington 1248.3 1247 0.18
tsrael Type Il 1357.3 1357 0.02
neliu::iuu: . 19244 182 0.18
Tiopical Beauty _ 18480 . . 1850 0.05
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