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ABSTRACT 
The objective of the present study was to develop a leaf area prediction model for “Kiraz” cherry laurel (Laurocerasus officinalis Roem.). 
To achieve this objective, a total of 200 leaves were selected randomly from “Kiraz” cherry laurel in Turkey. Leaf width, length and leaf 
area were measured. The actual leaf area of the plant was measured by a PLACOM Digital Planimeter and multiple regression analysis 
with SAS was performed. The leaf area model developed was LA= (-55,5877) + (19,98318 x W) + (-0,83723 x W2) + (0,143132 x L2) 
where LA is leaf area, L is leaf length, and W is leaf width. The R2 value (0.95) and standard error were found to be significant at p<0.001. 
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INTRODUCTION 
 
Cherry laurel (Laurocerasus officinalis Roem.) is a member 
of the Rosaceae family, native to west Asia and cultivated 
throughout northern Anatolia for its edible fruits (Browicz 
1972; Bostan 2001; Islam 2002). Fruits are popular, dark 
purple or black when mature, mainly distributed in the 
coasts of the Black Sea region of Anatolia and are locally 
called taflan or karayemis (Liyana-Pathirana et al. 2006). 
Mature fruits of cultivated cherry laurel can be used fresh or 
dried, in various alcoholic drinks, pekmez, jam, pickles, 
marmalade and fruit juice products. The fruits are also 
consumed as additives such as flavoring (Ayaz et al. 1997; 
Colak et al. 2005). Fruits, leaves and seeds of cherry laurel 
are well known as traditional medicines in Anatolia and 
have been used for many years for the treatment of stomach 
ulcers, digestive system complaints, bronchitis, eczemas, 
haemorrhoids, and as a diuretic agent, among others (Bay-
top 1984). 

Many biological studies require the measurement of 
leaf area and defoliation (O’Neal et al. 2002). Leaves are 
one of the most important organs of cherry laurel. Leaf area 
(LA) is an indicator of crop growth and productivity, and 
many methods are available with which to estimate it (Kan-
diannan et al. 2002). Non-destructive estimation of plant 
leaf areas offers researchers reliable and inexpensive alter-
natives in field experiments. Non-destructive leaf area or 
plant growth measurements are often desirable because con-
tinued use of the same plants over time can reduce varia-
bility in experiments as compared with destructive sampling. 
Additionally, the use of simple linear measurement for pre-
dicting the leaf area of plants eliminates the need for expen-
sive leaf area meters. For these reasons, the development of 
mathematical models and equations from linear leaf mea-
surements for predicting total or individual leaf area have 
been shown to be very useful in studying plant growth and 
development (Uzun and Celik 1999). 

Common measurements for predicting equations in 
some models carried out previously have included leaf 
width, leaf length, petiole length, main and/or lateral vein 
length, and different combination of these variables. Some 

researchers have tried to use new equipment and tools such 
as hand scanner or laser optic apparatuses for predicting 
plant growth non-destructively, but these are very expen-
sive investments for basic and simple research (Ebert 1996; 
Tsonev and Segiev 1996). 

This study has focused on developing a leaf area model 
for cherry laurel. For this, a mathematical model has been 
developed by considering linear measurements on cherry 
laurel leaves. 

 
MATERIALS AND METHODS 
 
Leaf samples (400) in different growing stages were randomly col-
lected from “Kiraz” cherry laurel trees growing in Samsun Pro-
vince (N 41° 25.181� ; E 36° 09.907�), western part of the Black 
Sea Region, Turkey. “Kiraz” cherry laurel has 67.9 g average clus-
ter weight, 19 berries/cluster and 4.8 g berry weight. Berries have 
15.4% soluble solids, pH 4.8 and 0.23% malic acid (Islam 2002). 

A total of 200 leaves were measured in the experiment. Each 
leaf was processed in the following manner. First, they were 
placed on a photocopier desktop by holding them flat and secure 
and copied onto an A4 sheet (1:1) one by one. Second, a Placom 
Digital Planimeter (SOKKISHA Planimeter Inc., Model KP-90) 
was used for actual leaf area. In addition, a series of linear mea-
surements was also performed. The measurements were leaf width 
(W) measured from tip to tip at the widest part of the lamina, and 
leaf length (L) measured from lamina tip to the point of petiole 
intersection along the lamina midrib (Fig. 1). 
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Fig. 1 “Kiraz” cherry laurel leaf showing the position of leaf length 
(L) and width (W). 
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Model construction 
 
Multiple regression analysis of the data was performed for all 
leaves. A search for the best model to predict the leaf area model-
ing was conducted with various subsets of the independent varia-
bles, namely leaf length (L) and leaf width (W). 

The best estimating equation for the leaf area model was 
determined with SAS (SAS 1999) and formulized as LA = (a) + (b 
x W) + (c x W2) + (d x L2) where LA is leaf area, L is leaf length, 
W is leaf width and a, b, c, and d are coefficients of the produced 
equation. 

Multiple regression analysis was carried out until the least 
sum of squares was obtained. 
 
Model validation 
 
Without proper experimental and statistical validation, models 
which attempt to predict any variable of plant growth must be 
viewed with caution (Celik and Uzun 2002). The data were used to 
develop equations through multiple linear regression techniques. 
The best models were chosen according to a set of statistics con-
sidering the following: a) Coefficient of determination (R2), b) 
Statistical significance of the coefficients, c) SAS, statistical soft-
ware for statistical analysis (Carus and Cicek 2007). 
 
RESULTS 
 
Multiple regression analysis used to determine the best 
fitting equation to estimate the LA of “Kiraz” cherry laurel 
showed that most of the variation in LA values was ex-
plained by the selected parameters (length and width) 
(Table 1). The variation explained by the parameters was 
95%. Standard errors (SE) were shown and they were found 
to be significant at the p<0.001 level. We found that there 
was a very close relationship between actual and predicted 
leaf area for “Kiraz” cherry laurel (Fig. 2). 

To validate the model developed in this study an equa-
tion of the selected parameters (L and W) produced the 
highest coefficient of determination R² = 0.9461 (Fig. 3). 
This result indicates statistical acceptability of the equation. 
 
DISCUSSION 
 
LA is commonly evaluated in experiments of plant physio-
logy and routinely measured for some physiological pheno-
menon such as light, photosynthesis, respiration, plant 
water consumption and transpiration. LA would also affect 
quality and yield in cherry laurel. 

Many researchers have reported that LA can be esti-
mated by linear measurements such as leaf width and leaf 
length in the following plants with R² values of 0.76 to 0.99 
in Cucumis sativus L. (Robins and Pharr 1987), 0.89 to 0.93 
in Citrus aurantium L. (Arias et al. 1989; Ramkhelavan and 
Brathwaite 1992), 0.99 in Phaseolus vulgaris L. (Rai et al. 
1990), 0.95 to 0.98 in Cocos nucifera L. (Mathes et al. 
1990), 0.98 in Vitis vinifera L. (Uzun and Çelik, 1999), 0.99 
in Vicia faba L. (Odaba� 2003) and 0.98 in chestnut (Serdar 
and Demirsoy 2006). 

LA measurements, especially under field conditions, are 
often destructive and time consuming. In this study, a 
simple, non-destructive model for predicting leaf area was 
developed for cherry laurel. The model can be reliably used 
in cherry laurel in physiological studies and research aimed 
at developing more productive and efficient pruning and 
training methods. 
 
REFERENCES 
 
Arias E, Fernandez M, Telleria T (1989) Modified method for determining 

foliar area in leaf samples of Valencia orange. Horticultural Abstracts 59, 
9508 

Ayaz FA, Kadioglu A, Reunanen M, Var M (1997) Phenolic acid and fatty 
acid composition in the fruits of Laurocerasus officinalis Roem. and its cul-
tivars. Journal of Food Composition and Analysis 10, 350-357 

Baytop T (1984) Therapy with Medicinal Plants in Turkey (Past and Present). 
Istanbul University Publication No. 3255, Istanbul, 325 pp 

Bostan SZ (2001) Pomological traits of “Su” cherry laurel. Journal of the Ame-
rican Pomological Society 55 (4), 215-217 

Browicz K (1972) Laurocerasus Duhamel. In Davis PH (Ed) Flora of Turkey 
and the East Aegean Islands (Vol 4), Edinburgh University Press Edinburgh, 
pp 6-8 

Carus S, Cicek E (2007) Growth and yield prediction models for ash (Fraxinus 
angustifolia Vahl.) plantations in Turkey. Journal of Applied Biological Sci-
ences 1 (1), 13-18 

Celik H, Uzun S (2002) Validation of leaf area estimation models (UZCELIK-
1) evaluated for some horticultural plants. Pakistan Journal of Botany 34 (1), 
41-46 

Colak A, Ozen A, Dincer B, Guner S, Ayaz FA (2005) Diphenolases from two 
cultivars of cherry laurel (Laurocerasus officinalis Roem.) fruits at an early 
stage of maturation. Food Chemistry 90 (4), 801-807 

Ebert G (1996) Leaf area measurement with laser optics. Horticulturea. Ab-
stracts 66, 2008 

Islam A (2002) ‘Kiraz’ cherry laurel (Prunus laurocerasus). New Zealand Jour-
nal of Crop and Horticultural Science 30, 301-302 

Kandiannan K, Kailasam C, Chandaragiri KK, Sankaran N (2002) Allo-
metric model for leaf area in black pepper (Piper nigrum L.). Journal of 
Agronomy and Crop Science 188, 138-140 

Liyana-Pathirana CM, Shahidi F, Alasalvar C (2006) Antioxidant activity of 
cherry laurel fruit (Laurocerasus officinalis Roem.) and its concentrated juice. 
Food Chemistry 99, 121-128 

Mathes D, Liyanage LVK, Randeni G (1990) A method for determining leaf 
area of one, two and three year old coconut seedlings (Var. CRIC60). Horti-
cultural Abstracts 60, 9366 

Odabas MS (2003) The quantitative effect of temperature and light on growth, 
development and yield of broad bean (Vicia faba L.). Unpublished PhD thesis, 
Samsun, Turkey, 181 pp 

O’Neal ME, Landis DA, Isaacs R (2002) An �nexpensive, accurate method for 
measuring leaf area and defoliation through digital �mage analysis. Journal of 
Economical Entomology 95 (6), 1190-1194 

Rai A, Alipit PV, Toledo MB (1990) Estimation of leaf area of French bean 
(Phaseolus vulgaris L.) using linear measurements. Horticultural Abstracts 

Table 1 “Kiraz” cherry laurel leaf area prediction model. 
LA= (-55.5877) + (19.98318 x W) + (-0.83723 x W2) + (0.143132 x L2)
SE=  5.88***    1.79***         0.09***        0.008***  
R²= 0.95 

LA: Leaf area, L2: Leaf length square, W: Leaf width, W²: Leaf width square, SE: 
Standart errors, R² and SE values are significant at p<0.001. 

R2 = 0.5563
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Fig. 2 Relationship between actual and perdicted leaf area of “Kiraz” 
cherry laurel. 

R2 = 0.9461
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Fig. 3 After validation on relationship between actual and predicted 
leaf area of “Kiraz” cherry laurel. 
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