Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



FAMYIY YT AT AWTTY 4TI AT UIIT TP TR CPT T
L3 lia'LLC'_.'

Wadadaudh stdirid wid goovdd WA adl AN
L) e abnthatha o]
U 2 B

= | L
——

A thezis prescented in partial fulfilment of the
reguirements for the degreec of lMasler of

dericultural Scoience in Plent Science.

Kassey Univerzity

William Ross Nathaniel Edwards

197i



A study was made of the significance of waler status and the recommences
ment of growth “n Pepulus following winter dormeney, using the following

cloies:

(1) Populuz vurarcrics»a (Dede) Cuiniercr. 178"

T,
1i) P. viomunensis Dode,
~ 4 -m‘-‘,«ova—--u-ﬂ- e e e
(iii} Populus deltoides esp., ansulats Aite cv. 'Carolinensis!
ol b — . .

£

A limited examination vas made of two other factors = the effect of
light, and the icfluence of exogenous auxin on growth initiation. -

Al11 growth experiments were carried out using a water culture techuigue.

Soasonal clienges in water content and water potential were measured over
the period of guizscence. VWater content was at a minimum at leaf Tall
and rose slewly until growth initiavion. Water potential rose slowly t{o

a naximur: in mid-winter, and then slowly fell. Although water content

wag significantly higher at the top of wends than at the botiom at Jcuf-Iall,

this was reduced cor cventually eliminated with the general rise in water

content, but there were no corresponding differences in water potential,
Water loss was clesrly related to relative himidity, and cut ends of

a cutting vwere a najor site of evaporalion. The presence of buds had a
small effect, which was related io rel~tive humidity both in direction
and magnitude.

in investigation of the effect ~f exogencus auxin suggeste? that in
P. anculata root initiation may be limited by low endogenous levels of
auxin, but this was not confirmed since auxin assays were not done.

Light was shown not to be a factor in the numbere of shcots and roots
produczd, although root initiation was delayed by the light treatments.
However, there was a significant failure rate in the dark in a subsiitute
elone (a hybrid clone tred in Ausiralia from Ponulus delto*dnn,.

A &

Y.e effect of water stress on growth initiation and early growth was

studied using an osmoticum in water culture of cuttings. The induced
stress severely limited both shoot and root growth which was very low;
below - 4 bar. However, budbreak occurred and root primordia developed in
higher osmotic potentials, but below - 11 bar there was little development.
Internal water potential and water conteut were highly correlated with
osmotic potential of the growth nediun.
Shocts and rcots were found to have water contentis which were inversely

related to the osmctic potential of the growth medium.
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Intreduction

Within the last century, the vegetation of Hew Zealand has undergone
a massive change. A high proportion of the steenlands, and virtually all
of the flat and rolling couatlry has been coaverted fiom temporute rain—
forest to grassland which has resulted in considerably incressed runoff.
The inherently unstable nature of much of the sedinentary parent material
has not resisted this change well, and erocion his become a significant
problem in some areas.

Techniques of so0il conservation and runoff control have been based
mainly on plantings of the genus Porulus in the form of '"poles" some 10 to
12 feet long which can be established in the presence of stocl, under
Farm Plans organised by local catchment authorities. The total number of
poles planted in 1967 was 400,000 - double the number of 1962 -~ and this
is expected to at least double again. lowever, in spite of advantages in
propagation, adaptability, growth rate and root system characteristics,
problems in the establishment of poplar and willow have arisen. The most
obvious of these is animal damage, chiefly cattle (+through rubbing and bori:
biting) and opossun (browsing of foliage). A swrvey commissioned by the
Soil Conservation and Rivers Control Council in 1962 investigated the level
of pole loss and found a mortality of 24.77 and 41.8% over the first and
second years respectively (Ddwards; 1968, 1969 a). Altheoush the major

-

factors could not be positively identified, it was apparznt {that site

factors, and water stress in particular, were major causes of loss.

This study investigated the importance of water relations in the
vegetative propasation of Porulus species. In marticular, it was designed
to establish the levels of water stress which would limit the initiation

of growth in both root initials and buds.





