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Abstract: A new paper a process model (SPOTCOMS) for simulating growth of sweet potato is proposed by
modifying the earlier model MADHURAM. Crop phenology was predicted as a function of growing degree
days (GDD). Crop growth was divided into three phases i.e. first phase from planting to tuber initiation, middle
phase from tuber initiation to the beginning of tuber bulking and the final phase from the beginning of tuber
bulking to harvest. Vine growth rate and tuber growth rate in terms of GDD were worked out. Branching event
also was predicted as a function of number of leaves. For computing solar radiation, photosynthesis and
partitioning of dry matter, methods used in MADHURAM model was followed. Sensitivity analysis confirmed
the importance of leaf area and the length of middle phase on the tuber yield. The model was tested under three
different environments. The yields predicted in this model are in good agreement with the corresponding
observed values in most of the cases. Prediction number of tubers was also reasonably accurate. However
prediction of number of leaves and branching deviated considerably from the observed value. However,
predictions made by this model are in better agreement with the observed values in the case of number of tubers
and tuber yield than MADHURAM model.
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INTRODUCTION MATERIALS AND METHODS

Sweet potato is an important food crop of tropical Structure of the Model: The environmental driving
and sub tropical world. It is rich in carbohydrate [1] and variables of the model are:
vitamins  [2].  Simulation models play a key role in
improving cultivation practices and plant breeding Maximum temperature (°C)
programmes. The  simulation model MADHURAM [13] Minimum temperature (°C)
for sweet potato growth can be used for a reasonable Sunshine hours (h)
accuracy  for  the  prediction  of  tuber yield and number Maximum Relative humidity (%)
of  tubers,  whereas  the  predictions  on  number of Minimum Relative humidity (%) and
leaves and branches do not agree well with the field Rainfall (mm)
observations. This paper describes a new growth
simulation model for sweet potato (SPOTCOMS), by Crop  Phenology:  The  phenology   module   of  the
modifying MADHURAM model to predict the crop model  explains  the  relationships  between  different
phenology in  response  to  environmental  factors such plant  parts  and  the   environmental   variables  during
as water stress, potassium and nitrogen deficit/ the development  of  sweet  potato.  Growth  phases of
deficiency, and predicts total dry matter production and sweet   potato  are different as compared to other
its distribution. SPOTCOMS satnds for Sweet POTato flowering  crops.  Its  growth  is  divided  into three
COMputer Simulation. phases [4].
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Initial phase of extensive growth of fibrous roots. modified  by  the  photoperiodic effect ( ). This  growth
During  this  phase  vines  have only moderate is further  modified  in  terms  of  dry  matter  accumulated
growth rate. in vines.
Middle phase where vines grow extensively and fast.
Tubers are initiated and there is a tremendous
increase in green leaf area. 
Final phase where tuber bulking occurs. Very little
growth of vines and fibrous roots. Initially green leaf
area stays constant and then decreases.

Under tropical conditions first phase last for almost where:
four  weeks  and  the second phase lasts up to about dVL  = rate of increase in VL on i  DAP,
seven weeks after planting [5]. Very little tuber initiation DMV  and DMV  = Dry matter in vines on i-1  and i-2
happens after seven weeks. DAP respectively, 

Phenological development of the crop was calculated BR_VL  = Length of branches on i-2  DAP, 
on each day in terms of growing degree days (GDD), VL  =Vine length of branches on i-2  DAP, 
which is nothing but the accumulated daily mean BR  =Number of branches on i-2  DAP,
temperature  since  planting. Optimum temperature (T )OPT

for the growth of sweet potato is 25°C [6]. The base ,  i>1, (4)
temperature for the growth of sweet potato ((T )) wasBASE

calculated as 8.1°C. , i=0

(1) where:

where:
GDD = GDD in ‘d’ days after planting (DAP). Tuber Initiation: The beginning of second phase of thed

TMEAN is the mean temperature of on i  DAP whichi
th

is calculated using the method suggested by Jones and Production of Tubers: Short days enhance tuber
Kiniry [7]. development of sweet potato [8]. Production of tubers

Sweet potato is a short day plant and the was assumed to continue till the end of the middle phase.
photoperiod influence the growth of this crop. Kim [9] reported that low night temperature and high day
Photoperiodic effect ( ) is calculated using the empirical temperature conditions promote tuber development
formula which was developed by least square curve fitting compared to constant temperature conditions. The rate of
on the data taken from [6]: tuber production is modified by the photoperiodic and

as follows:

(2)

where DL is the day length (h) and i is the number of (5)i

days after planting (DAP). Critical photoperiod for sweet where:
potato is taken as 13 h. nTBR ,nTBR  = number of tubers on i  and i-1  DAP

Vine  Growth:  Short  days  retard  shoot  growth of TMAX,TMAX and TMEAN = Maximum, Minimum and
sweet  potato  [8]. In this study, the rate of increase in Mean temperatures on i  DAP 
vine length (dVL) for each GDD was assumed to be respectively.

(3)
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Number of Leaves (LF): As in the case of MADHURAM For computing the effect of water stress on crop growth,
model number of leaves per plant (LF) is calculated in the same methods as in MADHURAM model is followed.
terms of the phenological growth rate as well as the dry
matter partitioned to the leaves. Potassium Stress on Crop Growth: Potassium plays a

increases the rate of photosynthesis as well as the

(6) , (9)
where:
dLF  = increase in LF on i  DAP, where:i

 th

DML and DML  = Dry matter in leaves on i-1  and i-2 TBR =Potassium stress on tuber production,i-1 i-2
 th

 DAP respectively, C = Constant,th

BR_LF  = LF on i-2  DAP, K=Quantity of K applied (Kg/ha).i-2
 th

LF  =Vine length of branches on i-2  DAP, i-2
 th

BR  =Number of branches on i-2  DAP, Nitrogen Stress on Crop Growth: Nitrogen is a valuablei-2
 th

, i>1, (7) potato [1]. Increasing nitrogen application increases the

, i=0 is an important input for increasing the number and

where: (TWT ) is computed using Mitscherlich’s equation [14]
lfactor = Parameter specific to cultivar as:

Average leaf area (ALA) and leaf area index (LAI)
were calculated using the equations used in where:
MADHURAM model. TWT =Nitrogen stress on mean tuber weight,

Branching: Increasing plant density decreases stem N=Quantity of N applied (Kg/ha).
length and total number of branches per plant presumably
due to increase in competition for nutrients and irradiance Estimation  of Parameter Values: The parameters
[10, 11]. In this model branching event is predicted as a required to simulate the growth of sweet potato were
function of LF as: estimated by conducting a field experiment at

situated at 8.5°N latitude. Soil type at the site is clayey.
(8) Three varieties Sree Arun, Sree Bhadra and Sree Rethna

where: replications. Sree Arun is a spreading variety of 90-100
BR  and BR = Number of branches on i  and i-1  DAP, days duration, with an average yield of 20-28 T/ha. Sreei i-1

 th  th

br_gap = Parameter specific to cultivar. Bhadra is a semi-spreading variety of 90-95 days

Length of the branches and the number of leaves on Sree Rethna is of spreading type and 90-100 days
it were assumed to increase at the same rate as that of the duration. Its average yield is about 20-26 T/ha. Vine
main stem. cuttings of 15 cm length were planted in rows taken 60 cm

For calculating solar radiation, photosynthesis and apart. Plant to plant spacing followed was 25 cm within
for partitioning of dry matter to various plant parts, the each row. As a control measure against sweet potato
methods used in MADHURAM model are followed here. weevil,  cuttings  were  dipped  in  0.05%  monocrotophos

major role in the tuber yield of sweet potato [12]. It

translocation of the photosynthates [13]. To estimate the
effect of potassium stress on tuber yield Mitscherlich’s
equation [47] is used as:

k

K

component for the development of aerial parts of sweet

size of individual leaves [15]. Nitrogen potassium mixture

weight of tubers. Nitrogen stress on mean tuber weight
N

(10)

N

C = Proportionality constant,N

Mitraniketan, Thiruvananthapuram, India, which is

were planted in Randomised block design with three

duration, with an average yield of 20-27 T/ha. The variety



28phsgdd GDD=
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Table 1: Sampling schedule of the field experiment to estimate crop

parameters

Date of 

planting Sampling dates Harvest date

22.05.2004, 04.06.2004, 18.06.2004, 03.07.2004 

and 10.08.2004 17.09.2004.

04.06.2004, 18.06.2004, 03.07.2004 and 10.08.2004 23.09.2004.

24.09.2004, 06.10.2004, 03.11.2004, 25.11.2004 

and 09.12.2004 05.01.2005

07.10.2004 03.11.2004, 25.11.2004, 09.12.2004 

and 05.01.2005 28.01.2005

03.11.2004 25.11.2004, 09.12.2004 and 05.01.2005 28.01.2005

and kept for 10 minutes before planting. Agro techniques
recommended by Central Tuber Crops Research Institute
(CTCRI), Thiruvananthapuram, India were followed. Vine
cuttings were planted on 22 May 2004, 4 June 2004, 24
September 2004, 7 October 2004 and 3 November 2004.
Fertilizers were applied at the recommended dose of 50 Kg
N, 25Kg P O and 50 Kg K O per hectare. Half of the2 5 2

recommended dose of N and K O and full P O were2 2 5

applied as basal dose and the remaining dose was top
dressed one  month after planting. Samplings were done
to collect data on following plant attributes. 

Vine length
Number of leaves
Leaf area
Number of flowers
Number of tubers
Fresh and dry weights of vine, leaves and tubers
Length of branches and
Number of leaves in branches

Sampling schedule is given in Table 1.

Model Evaluation: To evaluate the performance of
developed  model,  field   experiments   were   carried  out
at  Mitraniketan,   Thiruvananthapuram   for  three
seasons  using   three   varieties   Sree   Arun,  Sree
Bhadra and Sree Rethna. Data were collected from
CTCRI,  Thiruvananthapuram   and   Regional centre
(RC) of CTCRI, Bhubaneswar also to test the performance
of the model. Weather data of each of the site were also
collected.

Mitraniketan, Thiruvananthapuram: For testing the
model, field experiment was conducted in the same site,
where the experiment to estimate the crop parameters was
conducted  and  the same agro techniques were followed.

Three sets of data were collected for each variety by
planting  the  crop in three different dates, 18 June 2004,
4 July 2004 and 24 July 2004. Three varieties Sree Arun,
Sree Bhadra and Sree Rethna were planted. Data
collection was done on 101 , 90  and 101  days afterst th st

planting respectively. 

CTCRI, Thiruvananthapuram: The second site was
CTCRI, Thiruvananthapuram, India, which is located at
8.5°N latitude. Soil type at the site was clayey. Data were
collected from the same three varieties, which were kept in
the institute germplasm collection. Agro techniques
recommended by CTCRI were followed for raising the
crops. The planting was done on 21 January 2006 and
data were collected when the plants were 116 days old.
Data on plant attributes were collected similar to data
collection done for Mitraniketan, Thiruvananthapuram.

RC of CTCRI, Bhubaneswar: The third site was Regional
centre of CTCRI, Bhuvaneswar, India, which was located
at 21.25°N latitude. Soil type at the site was sandy loam.
Data were collected from the varieties Sree Arun and Sree
Bhadra which were kept in the institute germplasm
collection. The crop was raised as per the agro techniques
of CTCRI. The planting was done on 5 September 2005
and data were collected on 124  day. Data on plantth

attributes were collected similar to data collection done for
Mitraniketan, Thiruvananthapuram.

RESULTS

Estimation of Parameter Values: Required parameter
values for the model development were computed based
on the data collected as given below:

Phsgdd: Its value is the GDD  at 4 weeks after plantingi

under tropical condition and at 9.5 weeks after planting
under  non  tropical condition. In this experiment,
maximum temperature on i  day (TMAX ) and theth

i

minimum temperature on i  day (TMIN ) of 32°C and 23°Cth
i

respectively were used for computing GDD.

(11)

Phs2gdd: GDD  between4 weeks and 7 weeks afteri

planting was worked out as its value. Under non tropical
conditions, GDD  between 9.5 weeks and 16 weeks afteri

planting was worked out for computing this parameter. In
this experiment, maximum temperature on i day (TMAX )th

i

and the minimum temperature on i  day (TMIN ) of 32°Cth
i

and 23°C respectively were used for computing GDD.
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(12)

Vlen: This parameter value was computed using the
equation 13.

(13)

where:
VL  = VL on i  DAP,i

th

GDD = GDD on i  DAP,i
th

Tgrate: This was computed separately for the three
varieties Sree Arun, Sree Bhadra and Sree Rethna, using
the equation:

(14)

The parameter br_gap were computed using the
equation 15.

(15)

Value of the parameters lfactor and lafactor were
estimated using equations 16 and 17 respectively. 

(16)

(17)

where:
ALA =ALA on i  DAP.i

th

Value of larea was estimated separately for all the
three varieties from field observations.

C  and C : Value of these parameters is estimated asK N

follows:

(18)

where:
TYD =Tuber yield under K stress condition (T/ha), KS

TYD =Tuber yield under stress free condition (T/ha),0

K = Quantity of K applied (Kg/ha).

Table 2: Crop parameter values estimated for Sree Arun, Sree Bhadra and

Sree Rethna

Parameter Sree Arun Sree Bhadra Sree Rethna

phsgdd 225 225 225

Phs2gdd 675 675 675

vlen 0.05 0.055 0.054

tgrate 0.01445 0.014 0.017845

br_gap 157.85 110.2 160

lfactor 0.03 0.031 0.032

lafactor 138 140 145

larea 42.58 43.59 43.94

C 0.02 0.025 0.025K

C 0.035 0.035 0.035N

(19)

where:
TYD =Tuber yield under N stress condition (T/ha), NS

N = Quantity of N applied (Kg/ha).

Values of the crop parameters estimated for the three
varieties Sree Arun, Sree Bhadra and Sree Rethna are
given in Table 2. These values are the average of the five
data sets which were collected under different weather
conditions.

Model Evaluation: Using the model, tuber yield of the
varieties at each site were computed. In Fig.1 (a) to 1(c)
observed values of tuber yield were plotted against the
predicted ones. From these figures, it is observed that the
predicted values are reasonably close to the observed
values. The number of tubers predicted was plotted
against the observed values in Fig. 2(a) to 2(c). 

The  plot  of  observed Vs predicted for the number
of  leaves  and  the  number of branches for all the
varieties are shown in fig.3 (a) to 3(c) and fig.4 (a) to 4(c)
respectively. Predicted values of number of branches
deviated  considerably  from  the  observed  values in
many cases.

Sensitivity Analysis: An average cultivar was defined for
conducting sensitivity analysis. Average of the parameter
values estimated for Sree Arun, Sree Bhadra and Sree
Rethna were taken as the parameter values of the average
cultivar. Sensitivity of the final output (T/ha) to the
perturbations in each plant parameter was computed.
Sensitivity  ( )  (Table  3)  was estimated using equation
20 as the ratio of the fractional change in yield to the
fractional change in a particular parameter [7]. 
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Fig. 1: Observed Vs predicted tuber yield (T/ha) for the varieties (a) Sree Arun (b) Sree Bhadra and (c) Sree Rethna

Fig. 2: Observed  Vs  predicted  values  of  number  of  tubers  for the varieties (a)  Sree  Arun  (b)  Sree  Bhadra  and
(c) Sree Rethna

Fig. 3: Observed Vs  predicted  values  of  number  of leaves  for  the  varieties  (a)  Sree  Arun (b)  Sree  Bhadra  and
(c) Sree Rethna

Fig. 4: Observed  Vs  predicted  values  of  number  of  branches  for  the  varieties (a) Sree Arun (b) Sree Bhadra and
(c) Sree Rethna

Table 3: Results of sensitivity analysis of the plant parameters for the
average sweet potato cultivar

Parameter Parameter value
phsgdd 225 0.31
Phs2gdd 675 0.54
vlen 0.053 0.12
tgrate 0.015 0.00
br_gap 142.68 0.21
lfactor 0.031 0.21
lafactor 141.00 0.38
larea 43.37 0.54
C 0.02 0.00K

C 0.035 0.00N

(20)

where:
 =  value of the parameter ‘n’,n

Y = Default tuber yield when all the parameter values are
optimum (Table 3),
dY = Yield when parameter value changed – Y,
P  = Optimum value of the parameter ‘n’,n

dP  = Parameter value after change - P .n n

Weather data of Mitraniketan, Thiruvananthapuram
during the first season (18 June 2004 to 26 September
2004) was used for making this analysis. Average of the
5% change on either side of the parameter value was used
for computing . Default tuber yield at this site when all
the parameters are at optimum level during the season for
the average cultivar was computed as 25.93 T/ha.
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Table 4: Comparison of RMSE values of predictions by MADHURAM and SPOTCOMS models

Tuber yield Number of tubers Number of leaves Number of branches
------------------------------------------ ------------------------------------------ ------------------------------------------ ----------------------------------------

Variety MADHURAM SPOTCOMS MADHURAM SPOTCOMS MADHURAM SPOTCOMS MADHURAM SPOTCOMS

Sree Arun 4.17 3.42 1.42 0.97 13.69 11.06 6.42 6.91
Sree Bhadra 3.36 2.88 1.66 1.16 15.93 19.31 3.3 3.53
Sree Rethna 1.14 3.13 1.67 1.25 5.71 5.82 5.96 4.5

From Table 3 it is understood that tuber yield is most
sensitive to the parameter larea, which influences tuber
yield by determining canopy size and photosynthesis.
The parameters phs2gdd play a major role in determining
duration of the most active phase of the crop growth
where tubers are produced and leaf area is increasing at
maximum rate. A high  value for the parameters lafactor
reiterates the importance of vegetative growth in
determining the final yield. 

DISCUSSION

Compared to MADHURAM model, less number of
parameters is used here for describing a variety and the
method for estimating its values are made simpler.

Factors controlling branching in sweet potato are not
well understood and require further research. Inverse
relationship between plant density and number of
branches as reported by [5] was the basis of the
branching algorithm used in this model. Number of leaves
and number of branches were multiplied to get a cultivar
specific branching parameter br_gap. But even the new
branching algorithm does not show much improvement in
prediction.

In this model, prediction of tuber production showed
considerable improvement (Fig. 3). Influence of short day
conditions [17] and thermo period on tuber production [9]
was considered in this model and thus better results were
obtained.

For estimating Nitrogen and potassium stress on the
tuber yield, Mitscherlich’s equation was used. Though
this equation gave better results, this is an area where a
lot of refinement can be made. 

Comparison  of  MADHURAM  and  SPOTCOMS
Models: In general, SPOTCOMS model shows some
improvement over the earlier sweet potato simulation
model MADHURAM. This is primarily because of the
better  representation of the plant system. From Table 4,
it is seen that Prediction of number of tubers showed
considerable improvement in the SPOTCOMS model
compared  with  MADHURAM model. Prediction of yield

Table 5: Variation in yield at different levels of soil moisture content for

Sree Arun, Sree Bhadra and Sree Rethna during the period 9 May

2005 to 6 January 2006 at RC of CTCRI, Bhubaneswr

Yield (T/ha)

Soil moisture -------------------------------------------------------------------------

content (mm) Sree Arun Sree Bhadra Sree Rethna

2 11.86 13.27 15.28

3 17.73 20.04 24.88

4 34.64 38.56 49.35

5 34.74 38.63 49.45

6 34.74 38.63 49.45

7 34.74 38.63 49.45

also showed improvement in the case of SPOTCOMS
model except for the case of Sree Rethna. In the case of
number of leaves and number of branches SPOTCOMS
model shows improvement over MADHURAM model
with regard to the varieties Sree Arun and Sree Rethna
respectively.

Simulation Scenarios: This model can be used for
understanding the performance of the crop under different
soil and environmental conditions. Yield under different
levels of stress due to water, K and N can be simulated by
this model. Optimum value of inputs like moisture content
(mst), K and N at which the tuber yield is maximum can
also be found out using this model.

Water Stress on Crop Growth: Water stress was
multiplied with the fraction of dry matter partitioned to
tubers and thus modifying it. Table 5 shows the change
in tuber yield, under the influence of water stress. The
tuber yield (T/ha) were calculated for sweet potato
varieties Sree Arun, Sree Bhadra and Sree Rethna which
were grown during the period from 9 May 2005 to 6
January 2006 at RC of CTCRI, Bhubaneswar at different
levels of moisture content.

To find the value of moisture content (mst) at which
YLD is maximum, a quadratic curve is fitted to the yield
data obtained at different levels of mst for Sree Arun, Sree
Bhadra and Sree Rethna using SYSTAT 9.0.



2YLD a mst b mst c= × + × +

2YLD ak K bk K ck= × + × +
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Table 6: Values of a, b and c computed for Sree Arun, Sree Bhadra and Table 8: Values of ak, bk and ck computed for Sree Arun, Sree Bhadra and

Sree Rethna at RC of CTCRI, Bhubaneswr during the period 9

May 2005 to 6 January 2006

Variety a b c

Sree Arun -1.73 20.32 -23.23

Sree Bhadra -1.93 22.56 -25.59

Sree Rethna -2.60 30.41 -36.92

Table 7: Variation in yield at different levels of potassium for Sree Arun,

Sree Bhadra and Sree Rethna during the period from 21 July 2004

to 2 November 2004 at Mitraniketan, Thiruvananthapuram

Yield (T/ha)

Quantity of K -----------------------------------------------------------------------

(Kg/ha) Sree Arun Sree Bhadra Sree Rethna

60 42.60 38.82 44.88

70 45.14 41.14 47.56

80 47.67 43.44 50.22

90 45.12 41.12 47.54

100 42.58 38.80 44.86

110 40.03 36.48 42.17

(21)

where, YLD = Tuber yield (T/ha), a, b and c are empirical
coefficients.

Values of a, b and c which were computed for these
three varieties are given in Table 6.

Value of mst at which YLD is maximum is found out
separately for each variety by differentiating equation 21
and then solving it by assuming that the value of the first
differential is zero when YLD is maximum. Maximum yield
due to the effect of moisture content is attained when the
moisture content was 5.86, 5.85 and 5.84 mm for Sree
Arun, Sree Bhadra and Sree Rethna respectively and the
YLD computed at this moisture content were 36.35, 40.45
and 51.94 T/ha respectively.

Potassium Stress on Crop Growth: Potassium stress on
tuber yield, which is calculated using equation 9, is
multiplied with TYD , thus resulting in a reduction in the0

final tuber yield. The tuber yield under different levels of
K were calculated for sweet potato varieties Sree Arun,
Sree Bhadra and Sree Rethna which were grown at
Mitraniketan, Thiruvananthapuram during the period from
21 July 2004 to 2 November 2004 are given in Table 7.

To find the quantity of potassium (K) at which YLD
is maximum, a quadratic curve is fitted to the yield data
obtained at different levels of K for Sree Arun, Sree
Bhadra and Sree Rethna using SYSTAT 9.0.

Sree Rethna at Mitraniketan, Thiruvananthapuram during the

period from 21 July 2004 to 2 November 2004.

Variety ak bk ck

Sree Arun -0.008 1.32 -7.16

Sree Bhadra -0.007 1.20 -6.53

Sree Rethna -0.009 1.39 -7.57

Table 9: Variation in yield at different levels of nitrogen for Sree Arun, Sree

Bhadra and Sree Rethna during the period from 4 July, 2004 to 1

October, 2004 at Mitraniketan, Thiruvananthapuram

Yield (T/ha)

Quantity of N ---------------------------------------------------------------------------

(Kg/ha) Sree Arun Sree Bhadra Sree Rethna

60 39.04 43.63 48.03

70 39.21 43.82 48.24

80 39.29 43.91 48.34

90 39.32 43.95 48.38

100 39.34 43.96 48.40

110 39.34 43.97 48.41

Table 10: Values of an,bn and cn computed for Sree Arun, Sree Bhadra and

Sree Rethna at Mitraniketan, Thiruvananthapuram during the

period from 4 July, 2004 to 1 October, 2004

Variety an bn cn

Sree Arun -0.00019 0.038 37.44

Sree Bhadra -0.00022 0.043 41.84

Sree Rethna -0.00024 0.047 46.08

(22)

where, ak, bk and ck are empirical coefficients.

Values of ak,bk and ck which were computed for
these three varieties are given in Table 8.

Value of K at which YLD is maximum was found out
separately for each variety as in the case of water stress.
Maximum yield due to the effect of potassium is attained
when the K O applied was 80.96 Kg/ha for Sree Arun, Sree2

Bhadra and Sree Rethna and the YLD computed at this
level of K O were 46.37, 42.26 and 48.86 T/ha respectively.2

Nitrogen Stress on Crop Growth: Nitrogen stress on
tuber yield, which is calculated using equation 10, is
multiplied with TYD , thus resulting in a reduction in the0

final tuber yield. The tuber yield under different levels of
N were calculated for sweet potato varieties Sree Arun,
Sree Bhadra and Sree Rethna which were grown at
Mitraniketan, Thiruvananthapuram during the period from
4 July, 2004 to 1 October, 2004 are given in Table 9. 
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To find out the quantity of nitrogen (N) at which YLD REFERENCES
is maximum, a quadratic curve is fitted to the yield data
obtained at different levels N for Sree Arun, Sree Bhadra
and Sree Rethna using SYSTAT 9.0.

(23)

where, an, bn and ck are empirical coefficients.

Values of an,bn and cn which were computed for
these three varieties are given in Table 10.

Value of N at which YLD is maximum was found out
separately for each variety as in the case of water stress.
Maximum yield due to the effect of nitrogen is attained
when the N applied was 99.09, 99.16 and 99.67 Kg/ha for
Sree Arun, Sree Bhadra and Sree Rethna respectively and
the YLD computed at this level of N were 39.35, 43.98 and
48.42 T/ha respectively.

CONCLUSION

In this paper we have proposed a model
(SPOTCOMS) for simulating the growth of sweet potato
by modifying an earlier sweet potato growth simulation
model called MADHURAM. For computing the growth
rate, growing degree days was used in this model. The
algorithm for predicting branching, Calculation of stress
due to shortage of potassium and nitrogen were modified.
Field experiment was conducted for five seasons with
three different varieties of sweet potato for estimating
plant parameter values needed for simulation. Field
experiments  were  also  conducted at the same location
for another three seasons and data were collected for
evaluating the model. Data were collected from other two
sites also for validating the model. The values predicted
by the model were compared with the field observations.
There was a good agreement between the two in respect
of tuber yield and the number of tubers produced.
However the prediction of number of branches and leaves
deviated from the observed values. When compared to
MADHURAM model, the predictions made by this model
were more close to the observed values in respect of tuber
yield and number of tubers.
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