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ABSTRACT
This paper develops a generation of prediction model of pick wise crop production by using Time 
series approaches and Regression approaches. Pick wise average yield in Rathmalagara estate 
(1998-2009) was analyzed on bi-monthly basis to provide nsefnl information to Agriculturists, 
conservationists, other scientists and general public. Models were verified for 2 years period (2008- 
2009) and prediction of yield during 2009 and 2010 within 5% confidence level validated these 
models. The Kruskal-wallis test describes within year (pick wise) fluctuation of average crop 
production in Rathmalagara estate.

The influence of weather on nut yield starts from 44 months to inflorescence initialization 
and lasts till nut maturity. This 44 months primordium takes about 32 months to initialization 
(‘non-visual’ cycle) and last 12 months to nut maturity. Based on time series analysis, Seasonal 
Autoregressive Integrated Moving average (SARIMA) process of (1,0, 0) (1 ,0 ,1)6 that best fits a set 
of pick wise (bi-monthly) average yield in Rathmalagara estate is identified without using variance 
stabilization transformation. In this process the present value of the series may be described as 
linear function of the past observation of the series and past disturbances. The regression analysis 
indicates that the rain fall, temperature, relative humidity and evaporation play an important role 
during ontogeny of inflorescence and nut development Historical data on weather variables and 
coconut nut yield from Rathmalagara estate were used for developing models for prediction of 
coconut yield. The descriptive models developed based on climatic data and this method has been 
found to be useful and worth adoption by other scientists engaged in crop forecasting studies.
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INTRODUCTION

The prediction of coconut yield has 
great importance as it is a key component in 
planning the coconut industry. Since various 
economic indicators are very sensitive to the 
coconut harvest, accurate predictions are 
important. Estate holders need these 
information in planning their activities.
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Government needs this information 
for development planning of coconut 
industry as

well as the country. Scientists need this 
information to find solutions for reducing 
the gap between demand and the availability 
of nuts throughout the years.

Therefore the information on 
predicted yield of coconut would be of great 
importance to policy makers and planners as 
they would be able to predict the success of 
their planning programme especially in the 
agricultural sector. Thus the model 
developed by this study can be used to get 
the seasonal availability of coconuts, as an 
aid of planning the sector.

There are many studies have been 
done on the prediction of coconut yield, but 
many of them are on yearly basis (Peiris and 
Peiris, 2000; Peiris, 2004; Naresh kumar, 
2000; Peiris, 1989; Peiris and Thattil, 
1997;...etc). The studies on pick wise 
forecasting are very rare. There is no proper 
way to predict within year distribution of 
coconuts. Therefore this study focused on
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the modeling of pick wise coconut yield 
using available data of substation belonged 
to Coconut Research Institute (CRI) of Sri 
Lanka.

A model has been developed to 
predict ANCP 15 months prior to the harvest 
by composing several indices of previous 
year rainfall (Peiris and Zubair, 2008). This 
model is currently used for annual national 
coconut forecasting in Sri Lanka. However, 
they could not develop a better forecasting 
model to exact pick wise distribution of 
coconut yield. Thus there is a need to 
generate new model which can explain 
within year variation of coconut production 
in an advance. Since the need of new tool 
arises, my aim was to develop small scale 
model for the study. However, the theory 
and techniques used in this study can be 
extended in future to forecast national yield.

LITRETURE REVIEW

Crop forecasting has a great 
importance in agricultural planning. There 
are many studies have been done on crop 
forecasting at various levels locally and 
internationally. Peiris and Peiris (2000) have 
developed a stochastic model of type 
ARIMA (2, 1, 0) using data from 1950 to 
1990 to predict annual national coconut 
production. They have considered annual 
yield has discrete time series observed at 
equal time intervals. They have obtained 
stationary series after single differencing. 
They confirmed that ARIMA (2, 1, 0) as 
best model for prediction as that particular 
model showed the lowest standard errors 
for parameters and also it has the lowest 
correlation between the parameters.A study 
was done on assessment of the effects of 
environmental factors on yield of coconut 
(1976-1992) by Peiris and Thattil (1997). 
They analyzed long-term nut yield and 
climate data of eight variables to understand 
the effect of climate and weather on the 
yield variability between picks. They have 
developed six separate models respective to 
six harvests. Linearity of models was

assumed and maximum R2 improvement 
technique was used to develop models. They 
reviewed that the best fitted models and the 
most influentially at lag varied from pick to 
pick. The result of their study indicated that 
lag 9 or 10 can be taken as most influential 
lags in developing models irrespective of 
picks.

Naresh Kumar (2000) has developed 
weather data based descriptive models for 
prediction of coconut yield in different agro 
climatic zones in India. He described that 
the prediction models with 3 and 4 year lag 
had high R2 values. The models differed for 
usage of parameters in different agro 
climatic zones, indicating the relative 
importance of the nine parameters in 
respective conditions for realizing the nut 
yield in coconut. The descriptive models 
they developed based on weather data is 
strong enough to predict coconut yield, two 
to four year in advanced within acceptable 
range of accuracy.A Box-Jenkins model has 
been used to forecast monthly mean 
maximum temperature at Kurunegala by 
Hewapathirana (2002). A time series on 
monthly mean maximum temperature from 
January 1990 to May of 2002 has been 
considered for this study. A total of 149 
monthly observations have been used for 
this analysis. The major diagnostic tools 
used in the development o f this model were 
the sample ACF and PACF. The ARIMA (1, 
0, 0)(0, 1, 1)12 model obtained in the form 
of a stochastic difference equation has found 
to be the best model. The fitted model was 
(1 - 0.522B) (1 - B12) Xt = (1 - 0.8846B12) 
at.

DATA COLLECTION

Past records of pick wise data from 
year 1998 to October of 2009 from the data 
base of Rathmalagara estate and will be used 
to analysis. The climate data of 
Rathmalagara estate from 1994 to 2009 is 
used from the meteorological data base in 
Biometry division of Coconut Research 
Institute.
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DEVELOPMENT OF A PREDICTION MODEL OF PICK WISE YIELD

Figure 1: Auto Correlograra for Original 
Data

Figure 2: Partial Auto Correlogram  for 
Original Data

RESEARCH APPROACH AND 
METHODOLOGY

Data Analysis

>  Yield Analysis
The Kruskal-wallis non parametric 

test however showed that the ranking order 
of picks was significantly different between 
years (P-value < 0.05).This indicates the 
inconsistency of pattern of picks among 
different years.The mean percentage 
contribution of pick wise yield to the annual 
yield were 14.32%, 17.22%, 23.90%,
18.35%, 15.05% and 11.16% respectively 
for pick 1 to 6.

>  Tim e Series Analysis
Box and Jenkins have generalized the 

SARIMA model to deal with seasonality 
and define a
genera] multiplicative seasonal ARIMA 
model as

(Pp(B)<l)P(B^)(l-B)d(l-B s)DXt = 0q(B)0Q(Ef)Z, 

Where,
p- The order of non-seasonal AR term 
P- The order of seasonal AR term 
q- The order of non-seasonal MA term 
Q- The order of seasonal MA term 
S- The seasonal length

d- The order of non-seasonal differencing 
D- The order of seasonal differencing 
Zt- The random error term(Zt 

Normal(0,a2))
<pP(B) = 1 - (piB - 9 2 B2 . . .  - 9 P Bp 
Op(Bs) = 1 - (DSBS - 0>2SB25 . . .  - <DPs 

BPs
0 q(B) = 1 - GjB - 02B2 . . . - 0qBq 
0 q(Bs)= 1 - ©SBS - 0 2sB2s . . .  - ©QsBQs 

in the usual Box-Jenkins notation.

In Figure 1, ACF has one cut off 
value in non seasonal area. That is q=T. In 
seasonal area, there were no any cut off 
values at lag 6. Therefore Q=0. As indicated 
in Figure 2, PACF has one AR term should 
be included in non seasonal area (at lag 1) 
and there were no any cut off values in 
seasonal area (lag 6). There were, p=l and 
P=0. There were no any seasonal or non 
seasonal differences (d=0 & D=0).

The tentatively identified model for 
the pick wise average yield was SARIMA 
(1,0,1) (0,0,0)6 and models of SARIMA 
(1,0,0) (1,0,0)6, SARIMA (1, 0, 2)(0,0,1)5, 
SARIMA (1,0,0) (1,0,1)6 were considered as 
possible process to represent the prognostic 
series. The four models are denoted by 
model 1, 2, 3 and 4 respectively.

Table 1: Param eter, X 2 and Parsim onious 
Values for models

Mo
del value

X*-value (lag 
0=6.12,18,24) values

1 0 ,-N S  
( p , - N S  d>r  
S

- -

2
<Pi- S 4>r  
S

Q 5 -N S  Q ,r N S  
Q ia -N S  Q 24-N S

BIC-3.048 
M S E -11.602 
M APE- 
39.487 
R 2- 55.4 %

3 0,-S 02-S 
<Pi-S

Qo_S Ql2"S
Ql8"S Q 24~S

—

4 e r s 
cpr s <x>,- 
s

q 6-n s  q ,2-n s

Q lg -N S  Q 24“ 
N S

BIC-3.028 
M SE-1 1.388 
M APE- 
36.109 
R 2- 56.5 %

S-Significant; NS-Not Significant
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