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Exercise 4e: Using PC SAS to determine the "best" model for predicting the effects of N
and plant population on corm size and yield of Chinese taro.

Objectives:

1. To apply the procedures learned in class and Exercise 3 to the analysis of
experimental data.

2. To determine the "best" models to predict corm size and yield of Chinese taro from
N and plant population.

Background:

Chinese taro is grown in upland areas and is used predominantly to make taro
chips. There is a good potential market for this product and the producers want to increase
the efficiency of making taro chips. The machines used to make the taro chips are
designed for Irish potatoes which weigh about a lb (454 g). Therefore, the larger taro corms
which weigh 3 to 5 lbs must be cut into smaller pieces before being placed in the
machines. There is considerable waste because the sharp corners that result from cutting
the corm make very small chips which are unmarketable. It is thought that if taro corms
were grown to be about 1 lb (454 g) there would be less waste and the operation would be
more efficient.  Another factor which must also be considered is that the farmer would also
like to get a high total yield of corms per hectare. This experiment was installed to
determine if nitrogen fertilizer and plant population could be used to control corm size of
taro. The close spacing used is suited for growing the taro in beds rather than in rows as
is traditionally done in Hawaii.

In the analysis of these data it will be necessary to develop an equation for
predicting corm weight (g/plant) and another equation for predicting total corm yield
(Mg/ha). The predicted values can be used to select the N x Population combination that
will produce corms weighing about 400 to 500 g and also the combination that gives the
highest total yield per ha.

Procedure:

1. The data set is in an Excel file on the class lab web page.

2. It will be helpful to create some additional variables to use in model development.
Equations which describe response surfaces can be linear or curvilinear. The
curvilinear models can be of several forms including quadratic (squared terms),
square root, exponential, log, etc. For this exercise create square and square root
terms of the effect variables, N and Pop, as well as interaction terms. This can be
done using Data Transform.

3. You can add other variables that you believe are needed to give you the analysis
that you want.



4. You can use Regression and Stepwise or other options to develop your models.

5. Next Wednesday please turn in the printout of the following items for the models
that you considered as potential models for this relationship.

1. Analysis of variance and parameter estimates
2. Plot of the residualsfor the final selected model

 3. A summary of the regression statistics (SSE, MSE, Rsq, Adj-Rsq, PRESS)
4. The prediction equation for the model you consider the "best" model
5. An explanation of why you selected that particular model over the other

models. 
6. Indicate which combination of N x Population you would recommend to the

farmer to give corms of the desired size (400-500 g/plant) and also the
highest yield per ha.
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