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ABSTRACT 

The effects of defoliation , shading and dark on the growth and 
morphology of roots of Lolium perenne L. plants have been examined 
using glass tronted containers and a technique developed for measur
ing root lengths and numbers of apices . 

A single defoliation caused a rapid drop in root elongation 
followed b7 a more gradual recovery with the most severe defoliation 
treatment having the greatest effect. Repeated defoliation caused 
a prolonged depression of root elongation but some recovery occurred .  
The most severe treatment resulted in considerable root death . With 
shading , root elongation fell over the first 8 - 10 days and then rec
overed to near the control level. Both defoliation and shading 
caused an increase in the length per unit weight of the root systems . 
Root elonga�ion of plants placed in the dark fell rapidly to near zero , 
the effect being comparable with that of defoliating plants to 2.5 om 

or less . Defoliation of plants placed in the dark caused a more rapid 
fall in elongation. 

Supplying glucose or sucrose to the roots of plants defoliated 
to the extent that root elongation would otherwise have ceased main
tained elongation at  up to two-thirds of the level of undefoliated 
plants. Sucrose was marginally more effective than glucose with 
little difference between concentrations 1-6�. Benzyladenine and 
indole-acetic-acid marginally increased elongation in the presence 
of sucrose . Dark-treated plants responded in a similar manner to 
defoliated plants to sucrose. The level of soluble carbohydrates 
in the roots of plants defoliated or placed in the dark was seen to 
be low after root elongation ceased and recovered as root elongation 
recovered. However the level at the time.most roots ceased elongating 
was higher than in other experiments where root elongation was near 
optimum. That under these conditions the addition of sucrose or gluc
ose maintains elongation at up to two-thirds of the control level sug
gests that translocation of soluble carbohydrates to the root apex m&7 
be the limiting factor . This possibility is supported by the differ
ence in levels of soluble carbohydrates in various parts of the plant 
following defoliation at two different times of the day. The tech-



nique used to measure soluble carbohydrates was not sensitive 
enough to permit analysis of the root tips and thus oheck the 

III . 

hypothesis . Apart from the requirement for soluble carbohydrates 
and the apparent associated translocation factor there is evidentl7 
some other factor {s ) limiting root elongation of defoliated and 
dark-tr�ats� plants. The nature of this factor was not determined • 
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