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$NTRODUCTIOMo

T h e r e  a r e  m a n y  p o i n t s  o f  a p p r o a c h  t o  a  consideration  sf
raot deve lopment  in  pas tu re  p&ants , b u t  1 w i s h  t o  canfine  m y s e l f
to t h s  effec,,t  o n  t h e  raot s y s t e m  Jf  d i f f e r e n t  r e s t  periods  b e t w e e n
the  r emova l  o f  l eaves  and  ou t l ine  the  p lan t s  r eac t ion  to  them.

Roo t  s t ud i e s  a r e  mos t  i n t ens ive ly  p rosecu t ed  i n  coun t r i e s
where  the re  a re  r eg ions  o f  l ow ra in fa l l ,  l ow win te r  t empera tu re s ,
s o i l s  u n r e t e n t i v e  o f  m o i s t u r e  o r  w h e r e  e r o s i o n  i s  a s e r i o u s  m e n a c e .
U p  t o  t h e  p r e s e n t , ve ry  l i t t l e  consecu t ive  s tudy  has. b e e n  d i r e c t e d
to  roo t  deve lopmen t  in  countr ies  with & we l l  d i s t r ibu ted  ra in fa l l
and  no  c l ima t i c  ex t r emes . Th is  l ack  o f  in te res t  i s  p robab ly  due

t o  t h e  f a c t  t h a t  c l i m a t i c  c o n d i t i o n s  a r e  i n  t h e  m a i n  f a v o u r a b l e  t o
r o o t  g r o w t h  a n d  t h e  a s s u m p t i o n  t h a t ,  t h i s  b e i n g  so9  l i t t l e  b e n e f i t
cou ld  acc rue  f rom a  s tudy  o f  t hem. That a l l  i s  n o t  w e l l  i n
these  r eg ions  wi l l ,  I  ‘hope , be  apparent  la ter  when Engl ish  and
New Zea land  t r ia l s  a re  dea l t  wi th .

P lan t  s tudy  i s  compl ica ted  by  the  fac t  tha t  the  p lan t
grows  and  deve lops  in  two very  d i ss imi la r  env i ronments ,  the  sir  and
t h e  s o i l . Of  t he  two , the  more  complex  i s  t he  so i l ,  and  anything
which  wi l l  l ead  to  a  be t te r  unders tand ing  o f  the  p lan t ’ s  reac t i on
t o  i t  i s  a  s t e p  forward  i n  p l a n t  e c o l o g i c a l  s t u d i e s .

I t  i s  o n l y  d u r i n g  t h e  l a s t  f e w  y e a r s  t h a t  c o n t r o l l e d
grazing as a  means  o f  increas’ing:  pas ture  qua l i ty  and  product ion  has
been s tudied ,  and an  improvcd  method  o f  u t i l i z ing  the  inc rease  has
deve loped . Subsequen t  work  ind ica te s  how c lose ly  roo t  vigour,
h e a l t h ,  a n d  yield  o f  l e a f  a r e  l i n k e d  t o g e t h e r .

THE EFFl3CT  OF DEFOLIATION ON ROOT DEVELOPMENT.

-.

Recen t  work  ca r r i ed  ou t  in  New Zea land  (2 )  on  establish-
i n g  p l a n t s  o f  c e r t i f i e d  a n d  u n c e r t i f i e d  p e r e n n i a l  ryegrzsses9
Italian ryegrass  a n d  c o c k s f o o t , i n d i c a t e s  t h e  r a p i d i t y  o f  r o o t
r e sponse  to  t he  r emova l  o f  l ea f  and  the  consequen t  effect  on  the
p lan t  as  a  whole . Only  a  b r ie f  summary  of  the  f ind ings  need  be
given  t o  s h o w  t h i s .

W h e r e  .a week ly  cu t t ing  to  1”  f r o m  the groind  level
was  t r ied  aga ins t  a  s imi la r  two.  and  three  weekly  cu t t ing  dur ing
the  f i r s t  t h r ee  mon ths  o f  e s t ab l i shmen t ,  t he  fo l lowing  po in t s
were  demons t ra t ed .

( 1 )  T h e  n u m b e r  o f  t i l l e r s  i n  u n c e r t i f i e d  perennial  ryegrass
Italian ryegrass and  cocks foo t  was  reduced. Although

the e a r l y  d e f o l i a t i o n  d i d  n o t  a f f e c t  t h e  ntimber  o f
tilleis  o f  a  p e d i g r e e  s t r a i n  o f  P e r e n n i a l  ryegrass,  y e t
i t  r e d u c e d  t h e i r  s i z e  a n d  vigour. (This  po in t  indict  t e s
t h e  i n h e r e n t  v i t a l i t y  o f  t h e  strain-under  t r i a l  a n d
was in marked  con t r a s t  t o  t he  unce r t i f i ed  l i ne  tried).



(2)

under a
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The number of roots per tiller was 25%  less than in the
two-weekly cut plants, 35g less than those cut every
three weeks, and over 50; less than the uncut controls.

$re  total .number  of roots under a system of weekly cuts
was the least of any of the treatments.

The weight of roots WGS  reducedp  as shown by the fallowing
figures, which represent the average of all the species
tried.

No. of c u t s .

Aversgze of weekly-cut plants loo 9
II " 2 I1 II II 236 4
It :: 3 " " "
II uncut controls

iI 55
25 i

The rate cf increase in root weight was very small  I(
system  of weekly cutting during the time the p1i;n-t  is

6 stabli shing. If this is apparent  with single spaced plants, it
is obvious that such treatment would constitute a srtictice  that is
inimical  tJ  the wel l -being of  a  pbsture  sward, where-.thsrs  i s
additional  retarding effect on growth in the form Jf inter-plant
r3ot  ccmpetition. A notable exception to the above was found in
the Pedigree strain of perennial ryegrass,  which alone was able
t o add appr-s..ciab.ly  ..-.  t rr-~.t~--~6.i~h.t-~~~~.~-t~.~r-~~~.~--~nd~~-t~,.s,~,~.i~.;Sr.3..~~
t r e a t m e n t .

CT

When cut ba ck with two and three-wee,kly  intervals
be tween  the  cu t t ings , all the plunts  under test were able ta
develop an increasing weight of root.

(5) The rn.are  frequent the cutting the smLtller  was the
effective abssrbing area,

Although no actual figures can be .give,n  far this, the
psint can  be  well  i l lustrated by photographs. ,. ._

P

(6) The food store .sf  the r3ot  was depleted. RJbcrts  and
Hunt (4) found that under the canditians prevailing in
Nuth  Wales, “r3ot  growth is checked by all types of
leaf cutting, and the amount of the check depends on
its severity”.

C u t t i n g  t3 1 (I from ground level at ,lO day intervals
led to  a gradual decrease in rJot  weight till the plant died
a f t e r  s i x t e e n  c u t t i n g s , whilst when cut t1  ground level9 the
gldnt  survived snly  seven cuttings at 10-&y  intervals.

kinds:
They find th3.t  the check on root growth is of three

(1) A check in weight due to the removal of food r.eserves
from the root to the shoot. This is a normal procedure
at flowering time but is abnormal at other seasons. I t
may’be brought about by too frequent or excessive defol-
ia  tiOnsg which allow insufficient time between cuttings
for the replacement of storage food in the root.

(.2) A check in actual growth shown by a decreased length
of root in perennial r.yegrass  and decreased length and
weight, in Timothya

(3)  A seasonal check in growth rate which is normal even in
undefoliated plants.
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They found a l so  tha t  the  mo&t  l en i en t  t ype  o f  cutting
produced  the  g rea t e s t  y i e ld  o f  l ea f . ,

Re fe rence  can  he re  be  made  ti the  work  o f  Woodman  and
o t h e r s  ( 6 )  o n  t h e  n u t r i t i v e  .value o f  unmanursd  p a s t u r e  where
Vary ing  pe r iods  o f  r e s t  were given  be tween graz ings .

(1 )  The  chemica l  compos i t i on  o f  t h ree -week ly  pas tu re  ‘ cu t s
has  l ed  to  a  s l i gh t  l ower ing  o f  t he  pe rcen tage  o f  c rude : ,
p ro te in  and  a  s l igh t  r i se  in  c rude  f ib re  and  ca rbohydra tes
as  compared  wi th  one  and  two-weekly  cu t s . (Bea r ing  in
mind  the  h igh  p ro te in  con ten t  o f  New Zealand  pastu’re
herbage  t h i s  i s  n o  drawb&ck).

(2) T h e  d i g e s t i b i l i t y  i s  p r a c t i c a l l y  t h e  stirne.

B

(3)  T h e  n u t r i t i v e  v a l u e  o f  p a s t u r e  c u t  a t  t h r e e - w e e k l y  fnterd
vals, w h i l e  s l i g h t l y  ,less  r i c h  i n  d i g e s t i b l e
nev.ertheless, P

rotcin,  i s
e q u a l  i n  r e s p e c t  o f  t o t a l diges  ible

\
organic  m a t t e r  a n d  o f  s t a r c h  e q u i v a l e n t  t o  g r a s s  c u t  at
weekly  and  two-weekly  in te rva ls .

( 4 )  T h e  y i e l d s  o f  d r y  m a t t e r  o b t a i n e d  u n d e r  a  s y s t e m  o f
w e e k l y , two-weekly  and  th ree-weekly  cu t t ings  were  measured

and gave  the  fo l lowing  resu l t s :

Weekly cuts 100
Two-weekly cuts ,129  .
Three-week ly  cu t s 162

Two in te res t ing  goints  which  have  a  c lose  bear ing  on  the
aub,ject  m a t t e r  o f  t h e  p r e s e n t  g a p e r  a r e  r a i s e d  i n  t h i s  a r t i c l e  -

(1) RThe  depres s ing  in f luence  o f  d rough t  on  t h s  c r u d e  p r o t e i n
con t en t  o f  pa s tu r e  herb&.ge. appears  t o  De more p ronounced
wi th  grass  cu t  a t  weekly  in terva ls  than  wi th  grass  grown
under  a  sys t em o f  th ree -week ly  cuts~~.

(2) “The  depres s ion  o f  bo th  d iges t ib i l i t y  and  y i e ld .  o f
p a s t u r e  herbage, which  i s  the  accompaniment  o f  inadequa te
r a in fa l l ,  a l so  becomes  more  p ronounced  a s  t he  sys t em o f
c u t t i n g  i s  i n t e n s i f i e d ” .

Stapledcn  (5)  h a s  s h o w n  t h a t  s u c h  r e d u c t i o n  i n  y i e l d  i s
n o t  c o n f i n e d  s o l e l y  t o  t h e  c u r r e n t  season9  b u t  t h a t  t h e  e f f e c t  i s
c a r r i e d  i n t o  t h e  sutisequent  o n e . The  fo l lowing  t ab le  ( a f t e r
H u d s o n  ( 1 )  q u o t i n g  Iitapledon  (5)) i l l u s t r a t e s  t h i s .  .

Treatment in 1922. Rel .  Yie ld  under  Uni fo rm cu t t ing  in  1923.-.c---_

2 0  Fortnightly  c u t s 100
10 llonthly  Cuts 154
1  Hay  and  2  Af te rmath  cu t s . 164

Simi la r ly , t h e  y i e l d  o f  r o o t  s h o w s  t h e  e f f e c t  o f  p r e -
t r ea tmen t  i n to  t he  s econd  s ea son  foLlowing  (a f t e r  S tap ledon  (5))

ri
T r e a t m e n t  1921 Treatment 1922 Yield of Roo
--..--

CU: 17 Times Cut 8 Times 100
II 1 0 ” II 8 ‘1 - 114
il ,7 :: 11 ‘8 0h. 156
II 3 fl 8 1’ 142



.Sufficient  has  been  sa id  to  show tha t  roo t  ex ten t  may
be  governed,by  amount  and  in tens i ty  o f  de fo l i a t ion ,  bu t  thi’s  d o e s
n o t  n e c e s s a r i l y  a c c o u n t  f o r the  inc reased  y ie ld  in  bu lk  and  feeding
un i t s  which has  been  shown  to  acc rue  where  a  l en ien t  sys t em o f
graZin&  i s  practised  as  aga ins t  a  more  v igorous  one . To under-

,stand  t h i s  f u l l y  i t  i s  n e c e s s a r y  t o  s w i t c h  o v e r  f o r  a  m-imtint  t o
t h e  p h y s i o l o g y  o f  p l a n t  g r o w t h . ,

The  p lan t  g rows  in  two complementary  environments  and
i s  dependen t  on  bo th  fo r  i t s  su rv iva l . There  i s  an  in te rchange  o f
mate r ia l s  be tween  the  par t s  above  and  be low ground ,  the  roo t
ing  the water  and  inorgan ic  mate r ia l s  whi le  the  l eaves  supp ly

aup?ly-

ca rbon  and  syn thes i se  i t .

t

T h e r e  are9  h o w e v e r ,
g rowing  po in t s .

two  oppos ing  mer i s t ema t i c  a r ea s  o r
Wha teve r  t ype ’  o f  co -ope ra t i on  ex i s t s  i n  o the r

parts  o f  the  p lan t  i t  b reaks  down here .
an tagon i sm be tween  these  two  reg ions ;

There  i s  de f in i t e ly  an
the  leaves  on  the  one  hand

demand 2 food  supp ly  to  p roduce  f r e sh  l eaves ,  t he  roo t s  on  the
other  w a n t  i t  f o r  r o o t  e x t e n s i o n . This  an tagonism resu l t s  i n  a
tlbalancell  be ing  set up bstv,;en  r o o t  a n d  s h o o t .

The  s imp le s t  f o rm o f  exp re s s ing  i t  is  the  nRoot/Shoot
r a t i o ”  mherc  t h e  d r i e d  weight  o f  t h e  r o o t  a n d  s h o o t  a r e  o b t a i n e d  Lt
periods  th roughout  the  season’s  g rowth .

Bear ing  on  ‘ th i s  po in t ,
Lomb  a n d  Janse)  s a y  -

Parker  and  Sampson (3)  (quot ing

“In a  plant  hav ing  prim:lry  and secondary  meristemsp
t h e r e .  i s a  con t inuous  compe t i t i on  be tween  the va r ious  ms r i s t ems  fo r
matsrial8  c a r r i e d  i n  t h e  .conducting  t i s s u e s . Any fac tor  which
favours one  growth  ccntre  ev iden t ly  cur ta i l s  the  supp ly  elf  mate r ia l
a v a i l a b l e  t o  t h e  o t h e r s , resulting  i n  r e t a r d a t i o n  o f  the  latter”.

A f t e r  defoliation, the  s t r ange r  fo rce  ope ra t i ng  i s  t he
demand fJr  a r e p l a c e m e n t  o f  photo-synthetic  t i s sue ,  and  in  con-
sequence  the  bu lk  o f  f3od  claterials  goes  to  make  new leaf. NJ
matter  h o w  e f f e c t i v e  t h e  r3ot  m a y  06  i n  procuring  f o o d  a n d  water,
such  cannot  be  u t i l i zed  in  the absence  Jf g reen  leaverjO I n  con-
sequence o f  t h i s  t h e  r o o t  i s  ( t e m p o r a r i l y  a t  l e a s t )  starvtid,  a n d
i s  unable  t,  c o n t i n u e  i t s  n o r m a l  r a t e  af growth*

T h e  effec$  3f  e v e n  o n e  defoliation  i s  mensurable.  I f
d e f o l i a t i o n  i s  cantinuyus  t h e n  t h e  r33t  is p e r m a n e n t l y  s t a r v e d  a n d
i s  u n a b l e  kven t o  m a i n t a i n  i t s e l f , s o  t h a t  a  decrease  i n  s i z e  t a k e s
p lace ,  t he  r educ t ion  be ing  i n  p ropo r t i on  t3 t he  r a t e  zf.  defoliation.
Vhore  t h e  defoliation  i s severe  a n d  clntinugus  t h e  balance  b e t w e e n
rzJt  2nd  s h o o t  i s  s o  u p s e t , and  the  d ra in  o f  food  so  strang  in  the
directi.Dn  o f  t h e  leaves9  t h a t  t h e  p l a n t  d i e s .

I TS AI’I’LI  CATION TO FR~I’I~-~

When  compar ing  the  e f f ec t  o f  con t inuous  and  c lose  w i th
con t ro l l ed  o r  ro t a t iona l  g raz ing  the  fo l lowing  po in t s  s t and  out:

i
( a )  R o t a t i o n a l  G r a z i n gl--P-.r.-rL - Though the amount of leafage  and

nu t r i en t s  r emoved  pe r  ac re  i s  g r ea t e r

k

t han  tha t  r emoved  f rom a s imi lar  area  where  uncon t ro l l ed  graz ing  i s
p r a c t i c e d ,  y e t  t h e r e  i 8  a  b e t t e r  r o o t  s y s t e m . The  r eason  fo r  t h i s ,_

t ha t  whi le  the  ba lance  be tween  roo t  and  shoo t  i s  upse t  at
i:izing, yet  t h e  rest p e r i o d  i s su f f i c i en t l y  l ong  t o  a l l ow  fo r
r e c o v e r y  a n d  replacement  o f  the s h o o t  a n d  t h e  r o o t  i s  able  t o
ex tend  and  co l l ec t  f ood  reserves+

The  ba lance  be tween  roo t  and  shoo t  we igh t  i s  no t  a
f ixed  one  bu t  var ies  wi th  the  season  and  so i l . Howsve r, under any .’



set  o f  env i ronmen ta l  oond i t ibne  the re  i s  always  ‘an urge within  the
p lan t  to  r,evert  to  the  mos t  su i t ab le  ba lance  whenever  i t  becomes
upse t ; Thus  we  f ind  tha t  when  the  l ea f  a rea  i s  r educed  the  roo t
VOlumk  i s  a l s o  r e d u c e d . The v&our o f  t h e  r o o t  s y s t e m  iS
refleiited  i n  the i n c r e a s e d  v i g o u r  o f  t h e  t o p s .

(b) Cont inuous ,  and  Close  Grazing  - H e r e  t h e r e  i s  a  cont inual
r e d u c t i o n  i n  $hoto-synthetic

t i s sue  wi th  the  possible  e x c e p t i o n  o f  s h o r t  geriode  when the  growth
@eta  away f rom the  stobk. T h e r e  i s  t h u s  l i t t l e  f o o d  a v a i l a b l e  a n d
no  t ime  be tween  g raz ings  to  pe rmi t  a  s t rong  roo t  growth0 The
ba lance  be tween  roo t  and  shoo t  unde r  these  cond i t ions  i s  governed
by  the  r educed  shoo t  a rea , Furthermare  ‘a f t e r  such  t rea tment  has
ex tended  over ’  a  per iod , roo t  food  re se rves  a re  exhaus ted  and  the
s tun ted  roo t  i s  unab le  t o  ma in t a in  i t s  r a t e  o f  food supsly  to  the
lCZV.~S. Thus is set up a vicious circle, firstly of under -
n u t r i t i o n  o f  t h e  r o o t s  w h i c h  i s  l a t e r  r e f l e c t e d  i n  a  r e d u c e d
supply  o f  w&ter  and  s a l t s  t o  t he  shoo t . B o t h  parta  o f  t h e  giants
Suffer  a n d  a r e  u n a b l e  t o  p r o d u c e  t o  t h e i r  f u l l e s t  capaciQ  u n d e r  t h e
e x i s t i n g  s o i l  f e r t i l i t y  a n d  c l i m a t i c  c o n d i t i o n s .

There  a re  many  ins tances  in  pas to ra l  f a rming  in  th i s
coun t ry  which  po in t  to  the  inab i l i ty  o f ’  the  g rasses  which  have  been
sown to  wi ths tand  such  r igorous  graz ing ,  and  these  have  d ied  out
to  g ive  p lace  to  weeds  o r  low p roduc t ion  grasses  of  which  Danthonia
i s  t h e  best example . I t  i s  a  s t a rva t ion  p rocess  which  hzs b e e n
def in i t e ly  unprof i t ab le  wi th  s tock  and  i s  equa l ly  unprof i t ab le  y,vith
pas tu re s* The fulleat  use  canno t  be  made  o f  th6 s o i l  when p lan ts
a r c  k e p t  w i t h  a  rest’ricted  r o o t  s y s t e m  n o r  i s  i t  fezsible  t h a t
( a s  Woodman  and  h i s  co -worke r s  tive shown)  the:  overgrazed  p lan ts
wi l l  wi ths tand  drought  oondi t ions  so  we l l  a s  under  a  more  l en ien t
sys t em.

F u r t h e r  t r i a l s  a r e  n e e d e d  b e f o r e  i t  i s  p o s s i b l e  o r
sa fe  to  say  which  a re  the  mas t  su i t ab le  grazing  cond i t i ons  fo r  t he
deve lopmen t  o f  t he  bes t  roo t  g rowth , but  a  ro ta t iona l  graz ing:
sys t em which  pe rmi t s  t he  fu l l e s t  l e a f  deve lopmen t  cons i s t en t  with
g’33d  pas tu re  con t ro l  would  appear  to  h?ld  jut t he  g r ea t e s t
poss ib i l i t y  fo r  an  improvement  .Jf pas tu re  production.

---w-----e---
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Mr.  F.3. Callaghan,  Well ington.

3%. Jacques’ paper giving the results of his
invea,tigatiDn  m .t,he  rJot  systems 6f ryegrass  at Massq College,
is sf considerable importance because ,f  its direct  .relationship
t, pasture management D

A few years ago the  idea became prevalent that
farmer6 were allowing their ,pasture  grasses to grow  t3o long and
tvcr2  failing t:,  get  best advantages fr.sm  them  by neglecting. close
grazing ,and.rigorsus  harrowing associ;jted with top dressing.
Mr.  Jacques’ investigations have shawn that continued  dofJliL,tiJn
exerts a serious influence on the raJt system9  destroys its
capacity .for storage and hence spoils the growth acceleration  ;f
a gruss  rocsvering af ter  c lose  graz ing  o r  other damcging  inf luence .

These studies have been carried out in the kianawatu,
a district where the climatic conditions are infinitely more
favaurr;ble  to  rap id  recovery  than those  o f  most  3f the Ssuth
Island, where, in addition to grazing9  pasture plants have to
endure rigorous variations in climatic oJnditions. Wnsequently,
defoliation in southern  districts’ is a much more serisus matter
t3  the grass  and hence pasture permanence must 2f necessity
constitute a more .serious prfoblam.

It wsuld be interesting  to ascertain whether o grass
plant growing  in different environments  p3s6esses  different ahJJt/
root rati36. On‘e wJuld’expect that the rsot  system 2f ;: rye-
grass grswn  in an 0tag.o  dry district would bF; relatively more
extensive thc?n  that xf 3ne grswing  in the Xanawntu.

Raot studies  extended in this diru:tian  end towards
fallswing up seasonal changes in the shoot/raJt;  rati;  shmld thraw
helpful light on problems of pasture management and growth,

It would’ b6 interesting from the farmers point >f
view if .those  studies threw some light upon the danger lipit tJ

which grazing  c:jn proce.ed. Farmers with guidance in this
dlrection  alight  be  able;  ts n.:.:inttiin  a  greater  degree 3f psraAnnncy
with their p-  sturea,

I n  OtagJ, moreov6r,  a great den1  Jf grazing is pr;jvided
by crO~j5  sgccies  indi@enJus  t3  New Zealand,  and which hzve f>r
FencratiJns  existed  in the absence ;tf  ,,ruzing animals. Jii;r  . Jacquss’
has been warking that species which has’ bscn dsvzlope2  in
assJciati.on  with stock. Can the deductions from  ryegrass  be
apglicd  t3  native Poas and F@scuss?

ht the present time soil erosion is a netter  3f
world  wide interest. There are districts in New ZeAlan which
2re suffering fr.Jm  subtle s3i.l erosiJno  and against any ;f  the
f 3rns  of this means of s3il depletion grass r:33t  systems provide
one of the strzngest  bulwarks.

&aple  j u s t i f i c a t i o n  i s  thcref)re  sroviderl  f;r  t-hi;
cJntinuntion .,f  the helpful studies  which Hr.  Jacques has
inaugurated.

- T h e  Choirman:

I have always felt that it is just as imgort,=nt  t3
knsm  what is happening by various  practices ts the under;rxuno

i appearc?nce  o f  the  p lant  as  to  the  appearance  above-gr;unL.  I
think,  Nr. 33cquesD the majJri.ty  Jf y6ur work up to the present

. . time has de::lt  for numerous  reiison6 with what one .night term
“the initial development of r 29 t6”. It accurn tely describes
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th ings that  hagpen  when  certain  things are  &sne. The naj3rity
of  Jur  statemnts  run along the l ine  ra ther  Jf saying - “what
is gsing  to  hagpec  i f  cer tain things are  done” - 2nd.  f requent ly
what is going  to  happen ar ises  in the imagination af the  pi;rsm
wh3  is making the statement, rather than the probkms  Jf the
plant that is being examiner?.

I appreciate very much that w e  have in New Zealand a
clan who is  prepared to devote  his  energies  Andy intell igence to
vmk  of  th is  nature  which is  not  spectacular  - the  resul t  cOrnin@
only f rom the  careful  control  of  the  individual  aver  the  slants
hf.3  i s  mocking  o n -...whexe  .-the  . . . . imaqina-Lion  cann  o,t gay a ,gar  t +
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