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Construction of Yield Prediction Model for Casuarina tree crops in Cuddalore District
M.Vijayabhama, R.Jaisankar* and Baranidharan.K 

 

Abstract

marginal ecosystem has received increased attention in recent years. This besides choice of alternative tree 
species to meet the raw material requirement of industries is the need of the hour. Casuarina species have been 

species would help the farming community to easily predict the yield. This study has been designed to derive the 

of determination (R2

2

equations were derived based on the spacing and different plant sources like Casuarina and Casuarina hybrid. The 
R2
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Introduction

Casuarina species cultivation has steadily increased 
in private land due its multipurpose use such as fuel 

Casuarina cultivation is being encouraged by the Tamil 

the yield prediction models for selected individuals of 
Casuarina. This study is designed to construct the yield 
prediction model for Casuarina plantations in Cuddalore 
district.

Materials and methods 
Species under study

in Australia and parts of Asia and Oceania. Only a few 
species are extensively planted even outside their natural 

suggest they could be more widely utilized to improve the 

and from cool temperate regions to the hot humid tropics. 
They have modest site requirements and most are rapid-

fuel steam-locomotives. Villagers then spread it along the 
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Location

The data on Casuarina cultivation in Cuddalore 
district was collected from crop season report since from 

Weather and climate

rainfall. The mean maximum and minimum temperatures 

Methodology

in order to represent the taluk and year of plantation. The 

linear sampling techniques.

Sampling techniques

cases there by all area represents fully.

Survival percentage

by calculating the ratio between the number of plants 
survived and the total number of plants observed and 
expressed in percentage

                                            Number of plants survived

       Number of plants observed

Biometric observations

Biometric observations of height and diameter were 

MAP and 42 MAP.

Tree height 

of each tree was initially measured by using manually 
prepared tree scale after one year digital clinometers were 
used. The height was expressed in meters.

Plant basal diameter 

calipers and is expressed in cm. The diameter of the trees 
recorded quarterly and mean diameter was calculated and 
given in the tables.       . 

Volume

It was calculated using the following formula and 
expressed in m .

 2h x Ff

Ff

(F Varies with species to species)

Development of yield prediction growth Model

Weibull were tried to derive the growth function of by 
using easily measureable and keen variables (dbh and 

et.al.,

(R2

for suitability of model.
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Statistical analysis

estimation and soil analysis were subjected to analysis of 

Results and Discussions

Establishment of Yield Prediction Model for 
Casuarina

the maximum height was recorded by Casuarina hybrid 

 spacing on 42 MAP. The least was 

recorded by C

Table 1. Tree growth rate at different age of Casuarina tree

Sl.No Species Tree Diameter in Cm at Spacing 1 M x 1 M
24 MAP 42 MAP

Casuarina

2. Casuarina 
Hybrid

Tree Diameter in Cm at Spacing 1.5 M x 1.5 M
Casuarina 4.22

4. Casuarina 
Hybrid 7.74

Tree Height in M at Spacing 1 M x 1 M
Casuarina
Casuarina 

Hybrid
Tree Height in M at Spacing 1.5 M x 1.5 M

7. Casuarina
Casuarina 

Hybrid

MAP- Months After Planting

Among the different spacing and plant sources viz 
Casuarina and Casuarina hybrid various tree growth 

Champman- Richards and Weibull were tried to derive 
the growth function of dbh and height. Based on the 

2) 

2

polynomial equations were derived based on the spacing 
and different plant sources. The R2

was predicted at time of rotation (42 MAP) then using 
this predicted dbh (cm) and height (m) we calculated the 
volume of the tree and then yield of Casuarina plantations. 
(Table
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Table. 2. Polynomial Equations for prediction of tree height in Casuarina Plantations

Sl.No
Casuarina 

2

(R2 

2  

                      Casuarina Hybrid

2  2  

Table. 3. Polynomial Equations for prediction of tree diameter at breast height (dbh) in 
Casuarina Plantations

Sl.No
Casuarina

2  2  

                      Casuarina Hybrid

2 2  

Table 4 . Yield prediction for Casuarina plantation at the time of rotation (42 Months)

Sl.No

Spacing 1 m x 1 m  Spacing 1.5 m X 1.5 m

Height 
(M)

dbh 
(Cm)

Utilizable 
wood            

(Kg tree )

Approximate 
Yield (MT ha )

Height 
(M)

dbh 
(cm)

Utilizable 
wood            

(Kg tree )

Approximate 
Yield         

(MT ha )
24.2



Sl.No

Spacing 1 m x 1 m  Spacing 1.5 m X 1.5 m

Height 
(M)

dbh 
(Cm)

Utilizable 
wood            

(Kg tree )

Approximate 
Yield         

(MT ha )

Height 
(M)

dbh 
(cm)

Utilizable 
wood            

(Kg tree )

Approximate 
Yield         

(MT ha )
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was recorded at spacing  
nd  month. 

of spacing  

with Casuarina et 
al. C. equisetifolia

maintained Casuarina plantation where fertilizers were 

C. equisetifolia, at age of 
 under dry conditions and 

was doubled with Casuarina hybrid clones reaching up 

The Casuarina plantations with irrigation and fertilizer 

Similar growth models were also derived by Ping 
Zhou et.al
for Casuarina equisetifolia that regression analysis was 

estimates. The correlation (R2

  Khan et al
for predicting the timber and total wood volume of 

were also computed for  plantations

A linear (empirical model) models for the assessment 
of timber volume of young (Ajit 
et al

Linear regression volume equations have been 

tables for 

polynomial models have been derived the predicted yield 
of Casuarina and Casuarina hybrid.

Validity of Model (Chi-Square goodness  

By using the method of Ordinary Least Square (OLS) 
the derived model was tested. The chi-square calculated 

Moreover the R2

the tests indicated that the model was very well suited for 
the present study.
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Conclusion

determination (R2

were tested and it was found that polynomial growth 
2

on the spacing and different plant sources viz Casuarina 
and Casuarina hybrid. The R2

Regarding the prediction of diameter at breast height 

2 2

respectively. Regarding the prediction of diameter at 

2 2
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