
POOLED ANALYSIS OF THE EXPERIMENTS 
 
 The development of an improved crop and production technology usually involves 
a series of elimination processes starting with a large number of new technologies and 
ending with a few superior ones that are identified and to be recommended for farmers. 
The preliminary objective is to identify a technology (technologies) that is consistently 
superior over time and place. The consistent superiority means top ranking performance 
over time and place or both. 
  

The set of treatments like irrigation schedules, methods etc. is repeated at a 
number of places and in a number of years to find out treatments suitable for particular 
tracts in which case the trials are carried out on representative sites. The aim of 
representations is to study the susceptibility of the treatment effects to place and climatic 
variations. 
  

It becomes necessary to make a joint statistical analysis of the data by combining 
the results of individual trials in order to obtain general conclusions with regard to the 
suitability of treatments and the extent of interaction of different treatments with seasonal 
and soil conditions represented by the trials.  
  

 The combined or pooled analysis provides the information regarding the average 
response to each treatment over the varying environments. Thus, the experiments form 
a sample representing the population of environments. In addition to this the pooled 
analysis enables us to examine the consistency of the differences in responses attributed 
to different  treatments over different year/places/ environments. 
  

The result of a set of trials may, therefore be considered as belonging to the 
following four types. 

 

(i) Experimental errors homogeneous and interaction absent. 
 

(ii)       Experimental errors homogeneous and interaction present. 
 

(iii)      Experimental errors heterogeneous and interaction absent 
 



(iv)     Experimental errors heterogeneous and interaction present. 
 
  

The simple analysis of variance may not be appropriate, if the error variances in 
the different groups are not of the same order and interaction of the treatments with 
different groups is also significantly different. So, for combining the results of set of trials, 
the homogeneity of error variances of different groups is tested by variance ratio or 
Bartlett’s test. 
  

Case I :  Error variance are homogeneous interaction absent. 
 
ANOVA : (Combined Analysis) 

Source d.f SS MS Cal.F 
Repli/Year  Rss MRS  

Year (y-1) Yss MYS Mys/ MEs 

Treatment (t-1) TSS MTS  

Year x Treat (y-1) (t-1) YTSS MYTS MYTS   /  MEs 

Pooled Error y (r-1) (t-1) ESS MES  

 

F value for treatment  : 

 If for interaction YT is less than 2 we have to pool the SS due to interaction and 

error along with degree of freedom in situations when degree of freedom are less than 15 

even after pooling. 

 

 i. e.      Pooled S.S = YTss + Ess 
      

       Pooled d.f  = (y-1) (I-1)  + y (r-1)  (t-1) and the pooled mean square is to be estimated 

as  
         

Pooled M.S  =  Pooled SS / Pooled d.f 

 

Now the F for treatment can be worked out as  



        

 F for treatment = MTs/Pooled MEs 
 

The estimated F can be tested as usual. 

 
Case II :  Error variance are homogeneous interaction present. 
  

 If F estimated for interaction is significant or even greater than 2 ( the probability 

is very near to 5 %) we suspect the presence of interaction and under this situation the 
MYT  is the  error term for treatment source. 

Note: In case the heterogeneity of interaction M.S. is  suspected, the treatment 

M.S. may be partitioned into components and each component tested against its own 

interaction with years.  
 In case the error variance are heterogeneous as indicated by Bartlett’s test, the 

first step is to test Treatment x Year interaction by weighted analysis of variance (Panse 

& Sukhatme, 1967). Since this method is too difficult to understand, a simple practicable 

method of testing interaction effect is given below. 

Workout F for YT interaction as  

F = Myt/Me  
Compare computed F with tabular F at (t-1) and n degrees of freedom, where ‘t’ is the 

number of treatments and ‘n’ is the degrees of freedom in the experiment with high error 

variance. 

Case III: Experimental errors heterogeneous and interaction absent 

 On comparison if F ratio indicates that interaction is non significant, we have to 

follow “weighted variance method” for testing treatment effect. 

Case IV: Experimental errors heterogeneous and interaction present 

 If interaction is present, we set down the means of each treatment for each year 
in a two way table and carry out a simple analysis of variance and compare the 

treatment mean square with interaction M.S. for the significance of treatment 

differences. The sources of varianation in ANOVA for this method is as follow. 

Source DF SS MSS Cal F 



Treatment (t-1)    

Year (y-1)    

Treatment x 
Year 

(t-1) (y-1)    

 

 This method is known as unweighted analysis of variance. 
 

 

Interpretation from the combined analysis  
It is generally depend on the significance of treatment effect in the presence and 

absence of interaction (i.e. consistency of treatments) and year effects. The results of set 
of trials may be categorized on the basis of significance of different effects as  

 
i.  All the effects viz., year, treatments and interaction are absent  

When none of the effects is significant, superior treatment can not be identified 
based on responses. 

 
ii.  Only interaction effect is significant 

Treatment differences remain inconsistent over the environments, which do not 
differ. Therefore it is advisable to continue the experiment for one more year.  

 
iii.  Only treatment effect is significant 

Here treatment effect is significant which indicates the real differences exist for 
treatments and are consistent but insignificance of the year effect indicates the testing 
under same situations (environments). It is advisable to repeat the experiment for more 
year(s). 

 
iv. Treatment and interaction effects are significant 

Treatment effects is present but. not consistent over the years and not tested under 
diversified environments. If any of the treatments appears to be superior it may be 
identified after testing for one more year as year effect is not significant. 

 
v.  Only years are significant 

The treatment differences are consistent under the different environments. None 
of the treatment can be identified as superior based on responses. 

 
vi.  Year and interaction effects are significant 



Responses to different treatments is inconsistent. CD (0.05) for Y x T interaction be 
used to test the interaction means and if any of the treatment is found superior, then it is 
identified. 

 
vii.  Year and treatment effects are significant 

Treatment effect is present and consistent. Treatment/s can be identified as the 
responses tested under diversified conditions. 

 
viii.  All the effects are significant 

Treatment differences exists though vary with environments. In this case CD(0.05) 
for YxT can be used for testing the significance of interaction means and if any treatment/s 
appear to be superior over the environments be identified. 
 


