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ABSTRACT 

Two experiments were conducted 0n vining peas under 
field conditions and their gr owth was followed using growth 
analysis techniques. 

In the first experiment, cv Victory Fr eezer was grown 

to maturity and the growth parameters total plant dry mass , 

leaf area and leaf dry mass recorded at weekly intervals 

for each of four planting densities. 

Determination of weekly values of R, E and F where 
R is mean relative g rowth rate, :S is mean net assimilation 

rate and F is mean leaf area ratio, was unsatisfactory due 
to harvest variabi l ity . 

By fitting log values of each parameter 0~er t he e 
harvest period to qua dratic fu nctions, of the f orm 

where <y- is t he derived parameter value, a , b,and .c 
are r egression constants and T is time , it was possi oie to 

calculate instantaneous va l ues for R, E and F. Calculation 
of Rover the whole of growt h by t his method was not satis­

factory. 

A third method of deriving R, E a nd F was then attempted 

by fitting the logistic fu nction 

W = A ( 1 - e - ( .,\ + kT ) E) ) 1 / 0 

where W is the required parameter, A is the asympt o te, 
e the ba se _of natural logarithms, /1.. , k and 0 a re constants 
and T time. Values of ·R obtained by this method appeared 
to more closely approxi mate to the gr owth patterns of peas . 
However, due to t h e non-asymptotic gr owth of leaves t he 
method was not suited to derivation of E and F over the 
whole of gr owth . Fitting of gr owth paramete rs to the 
model was also difficult where appreciable variability 

existed in the parameter to be fitted. 



At the lower plant densities , Re lative Growth 

Rate was maintained at a higher level for much of the 
growth period apparently due to a higher net assimilation 

rate. 
In this experiment maximum yield was shown 

to occur at tr.e highest plant densities. This was 
despite l ower numbers of pods per plant; numters of 
peas per pod a .1d individual pea fresh ma.3s being little 
affected by density . 

The sec ond experiment compared three near iso­
genic lines of CV Dark Skinned Perfection Vining pea , 

differing onl y i n the expression of leaf , t endr i l and 

stipule . Each was grown at t he same ~ 8~g8 ~f densities 
as i n t he firs t experiment . Sy the time t hat this 

experiment was half gr own , the weather conditions we re 
unfavour able f or growth , with s trong winds, . heavy rain 
and low light leve ls . These conditions were ideal for 

the spr ead of fungal disease and t h e c o~bination of 

weathe r and disease made gr owth very erratic . 
Despite the poor conditions r ecordiug of 

growth pa r ameter s continued until no further plot s we re 
available for harv est . At that stage only a few plots 

had commenced fruiting and little yield dat a was obtained . 
The v ery variable growth parameter r ecor ds 

made interpretation of R, E _and F almost i mpossiol e . '!.'he 

ease of fitti ng the quadrat ic function made it seem t hat 
this was the only method worth att empting for derivation 

of R, E and F values over the experimental period . Results 
obtaine d showed that in contrast to the first experiment 
the higher density of planting conferred many benefits to 
the peas . Higher leaf area r atios i n the more closely 

planted plots led to larger values of R in this experiment . 

Weather effects on density were mirrored in 
leaf reduction whe re the relative growth rate of the least 
leafy cultivar was much lower than for t h e mor e convention­

al types~ due again to lower values of F. 



The difficulty in obtaining meaningful mean 

values of the derived functions in both experiments 
suggests that different methods of deriving R , E and F 

are desiraJle . Using quadratic regr esGion to derive 
t hese func t ions is limited in following whole of growth 

changes . l'itting of the logistic model is also diffi­

c ult particularly where harvest varialility is high 
and where t )e par amete r s are not basically asymptotic 

in form . It is suggested that fitting of functions to 

data over only part of g r owth may be advisabl3. 
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