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a  b  s  t  r  a  c  t

Accurate  non-destructive  leaf  area  estimation  is a useful  subject  of  study  for the  fields  of  applied  plant
science,  physiology  and plant  genetic  engineering.  The  relationship  between  leaf area  and  fruit  is very
important  in  fruit crops.  It determines  the  nut  size  and  nut  filling  potential.  The  aim  of  this  paper  is to
produce  a statistical  model  based  on linear  measurements  such  as leaflet  length  and  width  in  combina-
tion  with  other  simple  parameters.  Measurements  of leaf  length,  width  and  surface  area  of  the  leaflets
were  achieved  using  digital  photography.  Digital  images  of Persian  walnut  (Juglans  regia  L.)  leaves  were
prepared  in  August  2011  for 14 genotypes  and  in 2012  for  one  genotype  under  open  field  conditions.
Results  of regression  analysis  indicated  several  models  are  suitable  to  estimate  leaf  area  of  Persian  wal-
eaflet width
inear measurements

nut. The  linear  model  with  LW as an  independent  variable  (LA  =  1.11  +  0.69LW)  with  accurate  estimation
(maximum  R2 =  0.99  and  lowest  MSE  =  10.09)  was  the  best  model.  To  determine  the  leaf  area,  the ear-
liest  measurements  to take  would  be the  length  and  width  of  leaflets.  Total  area  of  the  leaflets  is then
reported  as leaf  area. In  conclusion,  in  walnut,  number  of leaflets  and  leaflet  area  should  be  involved  in
the  estimation  of leaf  area.

Published  by  Elsevier  B.V.
. Introduction

Leaf area (LA) is a measurable trait indicating status of growth
nd development in plants. In addition, this variable reveals
ome physiological characters of fruit trees. These include light
nterception, photosynthetic efficiency, respiration, evaporation,
ranspiration, fruit set, water balance and response to fertilizers
Syvertsen et al., 2003). Thus, in turn LA determination could enable
esearchers to clarify attributes of fruit yield and quality. Studies
n several fruit crops indicated the close relationship of leaf sur-

ace area with fruit and nut quality (Marquard, 1987; Santesteban
nd Royo, 2006; Torri et al., 2009) fruit maturity (Usenik et al.,
008) fruit weight in chestnut and kiwifruit (Famiani et al., 2000).
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Further, the prediction of leaf area is extended to different crops
such as mango (Ghoreishi et al., 2012) and pomegranate (Meshram
et al., 2012). The relationship between LA and fruit set stated as
determiner tool for the elucidating nut size and filling in pecans,
(Torri et al., 2009). In the cultivar ‘Mohawk’, it has been observed
that a leaf:fruit ratio of 4, equivalent to a LA of 1150 cm2, pro-
duced better quality nuts than a leaf:fruit ratio of 2. Furthermore,
in the cultivar ‘Western’, a leaf:fruit ratio of 2, equivalent to an LA
of 575 cm2, was needed for nut filling (Marquard, 1987).

(Lampinen et al., 2011) showed that previous year spur leaf area
was strongly related to spur viability and its flowering; specifi-
cally, greater leaf area in one year led to the higher probability of
spurs survival into the next year. Therefore, higher leaf area caused
higher probability for the spurs to bear more flowers. Ratio of LA to
fruit mass ratio determined the time of veraison in Sauvignon Blanc
and Pinot Noir grapevines (Parker et al., 2014). Finally, LA is essen-
tial to evaluate vegetative growth and to estimate crop production
potential.
Leaf area can be measured by destructive as well as non-
destructive techniques. Many methods have been devised to
facilitate the measurement of leaf area. These methods included
drawing, blueprinting, photographing, image analysis and use
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