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ABSTRACT 

The mechanism of elon g at ion of segments  of hypocotyl of l ight- grown 

seedlings  o f  l up i n  ( Lupi nus angustifol ius  cv . N . Z .  Bi tter Bl ue ) has 

b een inv estigated . The a pproach was three-fo l d : b io physical anal ys i s  

o f  growth respon se s ;  a n  i nvesti g ation o f  the role of i nd iv idual 

t i ssue s i n  elon g at ion; and  tests of pred iction s of the ac id- growth 

h ypothe sis . 

In b io physical  stud ies , a method wa s d evel o ped to measure the 

hal f- times o f  transients  in elong ation rate  in response to app l icat ion 

o f  a compressi v e  load . For load s of 4- 1 8g ( equivalent to a pp l ied 

pressures  of about 0 . 1 -0 . 5  bars) hal f- times for the return of  

elongat ion rate  to a stead y val ue after load ing were  3 - 1 5 minutes for 

segments incub ated wi tho ut IAA , and 6 - 1 3 minutes for IAA-treated 

segments . Hal f- time s  after remov ing the load were 2-7 minutes for 

non-IAA-treated segments . Resul ts we re anal ysed accord ing to the 

d iagnost ic schem e of Co sgrov e ( 1 981 , P l ant Phys io l .  68 : 1 4 39- 1 4 4 6 ) ,  and 

suggested that IAA  promoted elong ation through a n  e ffect on either the 

t i ssue free ener g y  d iffu s i v ity o f  water ( D ) ,  or on ex ten sib il i t y .  I t  

was not po ssib l e  t o  d isti ngui sh between these a l ternati v es on the 

e v idence avai l ab l e .  

In stud ies on the rol e  o f  d ifferent tissue s i n  elongation , the e ffect 

of remov ing s pe c i fic t issues from non-I AA-treated segments was first 

d eterm ined . The e pid erm is appa rent l y  l im ited e longation of  i ntact 

segmen t s , since a burst o f  exten sion occurred when it was remov ed by 

peel ing . In  pe e l ed segments , the stel e ( vascul ar tissue and pith)  

apparent l y  l im i t ed the rate of ex tension s ince its  remov al resu l ted in 

very rapid  ex ten s ion of the remaining 

treatment , the r e spon se o f  segments 

initial l y  sim i l ar to that obta ined with 

that the e piderm i s  and cor tex onl y 

c yl inder o f  

wi th the 

cortex . On 

s tel e remov ed 

IAA 

wa s 

i ntact segments , suggesting 

were involved in the i n i t i al 

respon se . In segments where the epiderm is  had prev iousl y been remov ed 

this in i t i al respon se to IAA was ab sent , b ut there was a l cnger term 

respon se . The se resul ts suggest that the respon se of intact segments 

to IAA c onsisted o f  two superimpo sed phases . The first was the resul t 



111 

of  epi d ermal " re l axation " ,  and the second was an ind epend ent elongation 

control l ed by the cortex . 

The ac id- growth hypothesis pred icts that treatment with ac id sol utions 

will  promote elongation to IAA- ind uced lev el s .  Tests o f  th is  

prediction  with ho l low cyl ind e r s  and pee l ed segments of l upin hypocotyl 

showed that the m o st IAA-respon sive  preparation ( ho l low cyl i nd ers wi th 

the epi d e rmis intact) was the l east ac id-responsive , with l ittle  

elong at ion respon se at pH  5 .  Treatment at  pH 4 was need ed to promote 

elong at i on to IAA-ind uced rate . The cortex alone respond ed strongly  to 

acid trea tment ( pH 5 ) , sugges t i ng that the epid ermis was l im iting 

respon se when it was present . Peel ed segments elong ated i n  respon se to 

IAA trea tment , b ut d id not elong ate in r esponse to acid treatment 

(pH 5 )  ( if pretreated in water ) ,  perha ps because response was l imited 

by restr i c ted d i f fu s ion o f  hyd rog en ions through the starch sheath and 

into the stele . H owev er , peel ed segments elong ated rapi d l y  i n i t i al l y  

a fter tre a tment w i th acid i f  fir st pretreated i n  buffer ( 1 mM  

K�HFO�- c i tric acid , pH 6 . 6 ) . These r e su l ts show that ac id- ind uced 

elong at i o n  of segments may  be i n fl uenced by d ifferential  respon se o f  

tissue s ,  by barr i er s  to d iffus ion of  hyd rogen ion s ,  and b y  treatment 

with buffered so l ution s . The r e su l ts suggest that unl ess IAA ac tion in 

intac t se gments causes pH in the wal l s  of the outermost cel l laye r s  to 

fall to t o  about p H  4, then it i s  u n l ike l y  that IAA-ind uced elongation 

is  med iated ( init i al l y) by hyd rogen ion s .  
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