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YIELD PREDICTION OF SUGARCANE (SACCARUM OFFICINARUM)
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Relative yields and evapotranspiration (ET) of sugarcane were determined
under different climatic conditions using the model PLANTGRO which was

developed in Western USA, Field measurements of ET from Bhalwal, Mianchannu,

Faisalabad and Bhakkar in thc Punjab were used to verify the predictions.
Computed seasonal ET for Bhalwal, Mianchannu, Faisalabad and Bhakkar was
122.5, 133.4, 142.5 and 150.3 cm, respectively, and was within average measured ET.
Since prediclion were accurate, the model can be used (o aid in crop management

and irrigation scheduling,
INTRODUCTION

Crops like suogarcane which are
drought and waterlogging sensitive, require
special water managemen( (0 maintain the
proper soil water environment. Methods and
models are available to facilitate irrigation
scheduling at farm level (Jenson et al., 1970,
Allen and Lambert, 1971). Most of these
methods require a knowledge of watcr
requirement of crop, and soil and climatic
.behaviour of a particular site.

Crops differ for their waler demand. if
ET is known lor a particular crop, yield can
be predicted. Relationship between seasonal
ET and dry matler and grain yicld of many
crops can be representied by a linear unc-
tion when irrigation scheduling is optimal
(Rajput and Singh, 1986). Hanks (1974)
developed a model, PLANTGRQ, which
used some crops soil and climate data as in-
put lo estimale ET and relative yicld. Thus
the same model, PLANTGRO, was used for
this study (o predict yicld of sugarcane under
different climatic, soil and irrigation man-
agement condilions prevailing in Pakistan,

MATERIALS AND METHODS

For this stody, model PLANTGRO
was used to predict sugarcane yields in loca-
tions where the model has not been tested
earlier. Dillerent input data required in the
model were coliccted f[rom Bhalwal,
Bhakkar, Faisalabad and Mianchannu,
Values of input data with computer outpul
for Bhakkar (as an cxample) are shown in
Table 1. Original model is quite large
(Hanks, 1974), however, a brief discussion of
the parameters used is given below:

DA = Length of season in days.

AD = The maximum amounl of waler
(cm) that can be evaporated lrom
top layer.

AF =  The ratio of relative waler content
in a layer below which transpira-
tion will be less than polential (0.5
in the example, Tablc 2).

RM = The time (days) required Lo reach
maximum root depth,

PP = A coeflicient to conver{ relative

seasonal transpiration into per
cent yicld (always 100).

292



Pak. 1. Agri. Sci., Vol. 28, No. 3, 1990

Table 2. Comparison of predicted and measured ET (cm) for sugarcane

Measurcd
Station Predicted
1976 1977 1978 1979 Average
Bhalwal 122.5 1215 123.2 - 117.0 120.7
Bhakkar 150.3 - 151.0 147.0 146.5 148.2
Faisalabad 142.5 - - 106.0 1720 139.0
Mianchannu 133.5 - 134.0 - 134.0
VA = A coefficient te converl evapo- advised by Hanks (1974). The T, was as-
transpiration pan data o ¢vapo- sumed Lo be equal to zero from planting un-
ration pan data {1.0 in the exam- til start of the growth. Computed data were
ple, Table 1). compared with the actual ficld data for the
CY = a counter to tell number of days samc locations {PARC, 1982).
belween programme print out (10
days in the example, Tablc 1). RESULTS AND DISCUSSION
THK ARRAY = The thickness of the Measured field data for ET and modcl
soil layers {(cm) siart- simulations for Bhalwal are presented in
ing from the top (30, Table 2 and Figures 1 and 2. For the threc
30, 45, 45, in the ex- years dala available, there is excellent
ample, Table 1). agreement of measured and computed re-
WHC ARRAY = The fractional volu- suits throughout the growing season, Results
metric available water for Bhakkar are depicted in Table 2 and in
content for cach Figures 3 and 4. Field data were available
depth increment. for the years 1977 through 1979. Ficld data
BGMS ARRAY =  Beginning soil waler for all 1he three years agree closely to com-

conient al
time.

planting

The other input data include rainfall
{RAIN), pan evaporation (EP), potential
evaporation [rom a wet soil surface (ESP)
and irrigation (IRR). Average values of
rainflall and potential evaporalion were
taken over a 15-year period [rom thc stan-
dard climatic information collected by
WAPDA (1984) for Bhalwal, Bhakkar,
Mianchannu and Faisalabad areas. The scp-
aration of EP from ESP and polential tran-
spiration (T,) (rom the plant were made as
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putalions on a yearly as well as on an av-
crage bases. Table 2 and Figures 5 and 6
show a comparison ol measured and com-
puted ET data for 1978 and 1979 at
Faisalabad. The computed data are in ac-
cordance with the measured data for the av-
erage of two years. However, the measured
data show poor agrecment with the com-
puted data, especially alter 100 days of
planting. There is a large diflerence between
years, as cumulative ET for year 1978

was 106 cm and [or 1979 it was 172 ¢m, This
dilference indicates a possibility of involve-
ment of some environmental, crop or soil
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factors which caused a large variation within
the data for the two years. Since model
computations were made on average data,
there can be no agreement in individual
years due to climatic variability. Table 2 and
Figure 7 show a comparison of computed
and measured ET data for Mianchannu.
Measured data show fairly good agreement
with the simulated data all along the year,

The model predicted ET values for
sugarcane are weil within the range of ET
requirements for maximum yield of this
crop, reported by Doorenbos and Pruilt
(1984) for different parts of the world.
Similar results were oblained by Ahmed and
Heerman (1988) who in their 10-year study
estimated ET and yield for sugarcane crop
for Sargodha region using diflerent man-
agement strategies.
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