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A S:rrWjRY.CP  THE NORTHBURN REGIi'iSSING,EXPERIM&i?S
CCFiDUmtiD  BY ?HE LATE DR. L,: COCKAYKE,

-t>y-

R.. B. Tennenti  '
.

In d918  the late Cr. L. ,Cc&kayne  was appointed by
the Department of Agriculture to undertake an economic
investigation of our Montane tussock grassland, and members
of this conference will in the.main  be familiar with the
extensive series of investigations which he conducted with
a view:,to c,ollecting  all the available knowledge of the
tussbck areas of the South Island, and,investigating the
problem of preventing the comparatively rapid deteri<>+&S%on
whioh,:through  various causes, .tias  yearly rendering these
areas less productive,

,'
This article in no way attempts a review of the ,

voluminous work undertaken by Dr. I,+ Cockayne in the course
of his investigations, but may be regarded as a summary of
the &grassing  experiments which'he conducted,upon  the
Northburn Run incentral Otago, these being the climax to
his general investigations over the tussock,areas  as a
whole, in that they were designed to put to proof the
theories he had formed as to the causes of depletion and
the manner by which the degeneration which had taken place
could be best overcome.,

The great.tussock  grassland area of the South
Island, extending from the River Wairauin  Marlborough to
the forest areas of Southland,,embracing  6 million acres
constit&;:sthe  chief grazing area1  for the mountain flocks
of the Couth Island. This tussock area ranges in height
from lowland tussock plains to the mountain tops, but 13r.
Cockayne's investigations were in the main confined to what
he termed the Wontane" belt, ranging from 1,000 ft. to
3,000 Pt., and this belt is to be regarded as distinct from

the sub-alpine and alpine belts. Although certain tussock
grasses may ascend to the actual summits and be common
enough at all altitudes, the maintussock  community  is that
of the Montane belt p ,and owing to its ease of access,
Particularly on account of the absence of trees, it natur:
ally was early settled and converted into sheep runs during
the beginning of the :'sixties" of the last Century. The'se
areas, therefore 9 ,have in the main been continuously
grazed for over seventy years, and during that time little
has been done to improve their condition, Instead of
improvement, gradual deterioration has taken place, the
carrying capacity being slowly decreased,until  in Central
Otago the original tussock country has been denuded to
such an extent that it is today practically barren. In
dealing with this aspect Dr. Cockayne points out that:
"An area of Xontane tussock-grassland, where the tussccks
stand thickly s?de  by side, might, at fi-rst glance, well be
considered pasture of a fa2rl.y high quality. Ye-t  the fact
stands out that were such an area capable of grazing one
sheep to'three acres it would far exceed in its carrying-
capacity most parts of the tussock-grassland. Much  at the
present time @ill not carry even one sheep to five acres,
and some parts are vi'rtually  barren. Nor do the above
statements of necessity apply to those areas where the
plant-covering has been greatly damaged and modified by-
the presence of rabbits in their thousands, Without going
intc spe-cial details, it stands out clearly that the agric-
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ultural  pos i t ion  o f  the  Montane  tussock-grassland is  far
from sat is factory , b?lt it seems hopeful that methods can be
devised  for  ra is ing  i ts  carry ing-capac i ty  .- or ,  indeed,  such,
methods, may be in practice on certain  runs. New methods for
improvement must be based .on.  a:(] accurate knowle5ge  of the

p r e s e n t  plarit-cjvering  of the.area:  02  t h e  naturcll  c h a n g e s
taking  p lace , o f  the  c l imate  and so i l  ccndi-i  ions  to  which
the  spec ies  are  exposed,  o f  the effect  o f  Ii!:-  o p e r a t i o n s  of
man and h is  graz ing-animals ,  o f  the: life-hi!~,tc~~~es  Ail5
physio log ica l  requirements  o f  the  spec ies ,  o f  tne  germinating-
capac i ty  o f  the ir  seeds,‘.of the  histor ies  o f  the  plant-
assoc iat ions , .and o f  other  matters  connected with the  re la-
t i o n  o f  t h e  y!.ants  t o  their extremely  ~;omple:x  surroundings . ”

The chief causes of  deter iorat ion o f  our  tussock
areas  can br ie f ly  be  attr ibuted  to : (a) burning at the
wrong time, (b)  over-stocking with sheep?  and  ( c )  damage  by
rabbits , In regard to tussock burning and  over-stocking,
the evidence presented b,efore the “Southern  Pastor-al Land
Commission of 19.20”  showed conclusively that these ljrere
among the primary causes of deteriora.-to;:  for:

“With  the  explcitation  of  -the  tussock-
grassland for sheep-grazing, the grazing-animal - a
factor unknown in :lrimitive  T;rev: Zealand - cane into
Play. Unaided the sheep woul.C..  probably not have made
much d i f ference  in  the  composltia::L  o f  the  pasture  except,
by  eat ing  o-it  the few specia.11.y  pala-table’ xpec?cs,  and
so  a l lowing those  part icular ly  aggressive  - -  perhaps the
tussocks th~~mselves - to occupy the small amount of
ground, prov::ided, Eut  t h e  she:<p--farmer  e a r l y  fo-aid  o u t
that  none  of the  tuseocks  exce;Jt  the  ‘clue-g?;ass
(Agropyron  scab=)  w e r e  galatable,  but  t,hat i f  b u r n e d
they ,  in Sieiryoung  leaves ,
pal&tab12  f e e d .

miluld provj.de  abu;:ldance  o f
‘Co-lsequently,  -tlwougl~3~L1.i;  Yhe  g r a s s -

lands  year  by  year  the  tussockc were set ablaze?  a&
year  by  year  the:y were sxpossd -to  82 increas ing  mult i -
tude of sheep. Nor  was the b urn.l.ng  confj.ned  to that
season o.? the  year  when the  tusso~~~.;:  CGLCLG  b e s t  '?ecove311,

but  even  dur ing  hog,  drv  ~~/eather  vfas  the  tussock burned.
Needless  to  say  this  IndiscrS~minate  burning  and,  in
many cases, extreme etoc:!r:~r~  Lea -ts q>ea,-l;  c'na;;.g,e  s in

the grassland, OS t%esc  changes the nest mornentnus
were the fo l lowing: 1-l ) Tke incrc2se  Gf “““?3;~‘~l33e
plants on the ground laid  bare 3y burning: 1
exposure  o f  actual  bare  p,::ou.nd  sub,ie(;t  to eros ion .
O n  t h e  credi-t s i d e  ~~2,s  the ii?comihg  o?’  foreign  g r a s s e s
and herbs  o f  h igher  palatabi_iWl?,y+ha:l any  metibers o f  the
or ig inal  pastures , Had  i t  n o t  been  fi;r t h i s  i n v a s i o n
of  exot ics  the pastawes  would  ha“;e  3ee;l  in.  a  f a r  w o r s e
condit ion  at  the  2iaest?..lf,  tima r :’

In  regard  to  sab-bits, there  can be  no  quest ion
that in their hordes they have been responsible fo:?
‘ terr i f i c  de fo l iat ion  and actual  k i l l ing  tiu,t  o f  large  n.umbers
of the more palatable species .  on  the  Wssock  areas , Ii: t h e
warm, dry  c l imate  o f  Centra l  cita.:zo  >?he  rab9it,  s ince  i ts
introduct ion , throve and multiplied ~;ipL:d1;i, ii vi -:Tj-  d.

descr ipt ion o f  t;-le ravages  made  bg t h i s  p e s t  :is ccntajnsd  In
“,The  Naturalisation of Animals and Fla~te in New  Zealand,”
by G. RI.  Thompson; wherein ivir t,Ta;,.ieE  Beg&:,,  of: yJQ27r;d.i3,

ts i.2  thed e s c r i b e s  the results.  of t h e  1n.Z’lu.x
fo l lowing terms: -

.
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ilAbout  the year 1874  they began to rn& their
presence felt in an unpleasant manner. By i8,78' they
had reached Lake Wakatipu, leaving a devastate:d  country
behind them. At the same time they had reached as far
east as the Clutha River, and in a f'ew'years later had
over-run the,greater  part of Otago as well as,,.the
whole of Southland, Those were .evil :$.ays for farmers,
especially f’or  the squatters who occujj:ied  large areas
of grazing  country. The fine natural grasses on which
sheep and cattle 'grazed were almost totally destroyed.
She.sP  perished from starvation by'hundreds  of thous-
ands, and ,it is no ,exaggeration  to say that the
ma,$ority  of .the slquatters  were ruined? In the old
Surwood  Station the number of sheep,fell  in one year
from 110,000 ,to about 30,000, This 'was partly due to
,heavy snow, but the 'rabbits .prevented  any recovery.
It is doubtful if the same country to-day carries more
thah 40,000 sheep;. From the year 7878  onwards immense
areas of grazing ,land  were $bandoned;(  .a@ the owners
gave up the unequal strugglg with the rabbits. At
first no efforts seemed to have the slightest effect in
ste,,mming,the inva'sion, or in reducing  the numbers of
the.  rabbits... The'wet count.ry in the South suffered
equally with the dry lands of the interior,),but  the
former is now showing a pokier  of recovery from the,
damage done, while inmuch  of l;he latter the damage

._

appears to be almost irreparable."

In Central,.Otago  depletion from the above causes
reached‘its climax, accentuated alss; by the fact that the
rainfall there !+s in'the vicinity cf 15 inches per annum,
the summer temperature being high and excessive Srosts
being experienced during the winter., all contributing
factors to the inability of the plants tt, recover and for:
re-seeding  to take place,

-Cr..  Cockayne chose a.portion  of this territory,.
.known  as the Northburn Run, located upon the Dunstan  Range,
for his experimental work in regrassing, and. the problem he
set himself was indeed a difficult one, the country being
virtually barren of vegetation. He explained that:

j

"The experiments are not designed to regrass
any particular piece of land, but,  to find out the-'.
principles, methods, and suitable plants upon which

regrassing depends-, or to sbdw that regrassing is ,
impossib,le  as a payable proposition, They are
"exper'imentstt 'in the true sense, of -that word, and
no't 'tdemonstrations,l'  though should plants of pa.sture
value become established in reasonable time and in
sufffcie,nt  numbers, then they could be used for the
latter purpose.“'

. .
In attacking the question as to the best manner

o-f dealing wit.h  the regrassing of the denuded areas, it was
obvious from a pr>elimin&;:?jT examination of the pastures of.
Central Otago that no reall-y sound .knjwledge  ?egarding  their
improvement could be gained- except by experimental methods,.
Certain areas throughout the territory which.had  been
,enclofed  showed every stage of regeneration from the
original almost bare ground to a Jense cotiering  of vegeta-

Q tion, but these areas were located either in the valleys or
I -at the base 0.f' the mounta&,  so t.h&t no information was

available regarding the upper and greater part 0.f the
* depleted area, nor were precise parti.cularLs available  con-

cerning  the actual plant contents of the entilosed  areas at



the time  of their enclosure. I-t wasp further, not known
whether  the vegetation  in these areas  had arisen from seed?
or,from.plants  already in the ground,  and as this  point was
fundamental  to the effect caused by spelling, which many
claimed  would alone result in regeneration, it was obvious
that the enclosed areas were of little value.

A point which stood out very clearly to Dr.
Cockayne was that  even if spelling alone would suffice to
bring  back the native grasses it did not seem, in view of
the capabilities  of the rich mica-schist  soil,  that  a mere
return to the original pasture of low feeding value ought to
be the destiny of the depleted  lands,,  He felt  that  if
regrassing  were feasible, it should be possible to clothe
the now barren  slopea with plants of high rather than low
pasture value.

The chief objects of the Northburn  experiments
which he eventually  laid down can briefly  be summarised  as
follows:-

1. To find out the effects of spelling alone and the length
of time which must elapse before results of moment come
about;

2.

3.

4..

5 .,

The effect of sowing seeds  of various  kinds:

The best time for sowing seeds.

To ascertain  the different methods of sowing seeds;

The intensity  of grazing which different species will
tolerate when es.tablished;

6. Whether  trees can be established  by planting  or sowing.

The actual sites chosen for the experiments were
+ocated on the Northburn  Run, twelve plots of approximately
F-acre in extent being selected on the mountain  slopes,
their altitude ranging from 1,OOC ft. to approximately
3,000 ft. These plots varied from the most stoney exposed
and highly depleted  ground to deep soil  on dark faces where
Californian  thistle (Cnicus  arvensis) was abundant, In one---
case two slopes of different aspec??(Plot  IO) and facing
each other were selected, Ey the end of January,  1920,  the
plots were fenced with rklbbit-proof  netting  and from then
onwards Dr. Cockayne took most min;nte  notes of the vegetation
within  the enclosures, Each plot was then divided into
three parts, one for autumn,  cne for spring sowing of grasses,
clovers and herbs, and the third portion was planted out
with various species of plants, this  latter being with the
object of ascertaining  if such plants would grow if planted
with care, and to find out if seed from such would germinate
under the conditions supplied by the environment, the seed-
lings being readily observed  on the bare ground.

Seed was sown i.n the late  autumn and early spring
of 1920 and the early autumn of 1921, a. wide range of species
being  used (Appendix A). Portions of the areas were sown
broadcast; other portions had the seed raked  in, with a view
to emulating  the effect of harrowing: since  even on the
mountain  slopes thousands of acres are available where
harrowing  could be carried out.
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Apart from.  the afore -mentioned twelve plots,
another enclosure was made on t;he lower country of the
Northburn,  Run to test the efFec-l; of sheep tramping as a
means of increasing,the  germinatZon  of so-an seed9 and other
areas in close proximity were su.rface  sown and harr_cwed.

The writer had the good fortuna to be in close
touch with LX>;  i'ockdyne during the period of his .Lnvestiga-
tions on Northburn Run, and subsequent to his withdrawal on
account of ill-health had occasion  to make periodical
inspections of the pilots with a view to recording the
results obtained from the various sowi.ngs,  results which
unquestionably justLf?ed  the infinite pains Dr. Cockayne
exe-rcise,d in recording the mln-utest  deta.i.1,  ana the hard
physical exercise entailed in laying down 9.e plots and fre-
quently reporting upon them, Time and again the steep face
of the mountain was climbed ac.d  durintg the whole period of
the experiment m.~st careful notes were taken, Eventually in
September, 1322, he published in the N, Z; Journal of
Agriculture an account of the results of his work up -to that
time:

It is not prop,Jsed  to outline the results of the
experiments given in the abovementi,or:.sd  publication by Dr.
Cockayne, but those interested are referred to the article
in question. It has, howver, to be remembered that the.
results given wert merely of an inter::.m natNur3:,  the plots
only having been !-aid down for a peri.od at that time of
2 years 3 months, cr. Cocknyne himuelt  pointed out that
it would be unwiz:6  %G form deduction at such an early stage
of the experiments, l-Ie continued t,z make observations on
the plots for a few more years? and finally, on account of
ill-health, had -to refrain from the strenuous wcrk entailed
in visiting t‘hem.< The writer  at frequen's intervhls visited
the experiments, and du+ng Xay; "330,  a detai.led  examination
of the various species growi ng KE3.R made, and as a result it
is felt just5fiabl.e  to place on ~~acO;-d. 9 ~~~~~~~~~~~~~  Cp ',llle
observations made during that year.

Summary of Observations o-n NortXb'urn  Regq~~gg&lff  Plots,-UI--,--..  ___-_.-._.  -- _ ---.; _-_._  _.-_  -..-- -..I.c
Jjfa-y  I 530--LA  -_._ ..-,.  _ . . ..-  __'

The inspectLcn  cf plots, carri.ed out as it was
practically in mid-winter, VJ~S  rcnderod  difficult in respect
of those situated at high eleva$ions, c-,ir1.ng to the amount of
snow lying on the ground, Sc<trlce-i_T/ c'i -.lS i-‘a:n had taken
place since the previous J-anl:.ary, aild  as a result of the
autumn drought conditions  the growth on -he ;glots  was at a
considerable discount to what mI.ght  haT::.re  been expected had
an average autumn been zxper?ence&, An exxarnLnation -.;ras
made commencing wi-th the highest pl01!~ No. -12,  and working
from that to the lowest, Observatic!ns  are therefore given
in a descending order, each plct as described being situated
at a lower level than its p12e&CCSSOi?,

Plot 12 (2,600 ft, ):s--..- Located on the margin of the sub-
alpi;le  belt, this ;glot in the

series stands in a class by-itself, in that 5-t rece:ves snore
rain and snow than any other plot, JWhen  fenced originally
there were many almost-dead  tussocks,  p~,-,-.~~te-~~e~~a~  and
Asopyrum  scabrum, &n appearance like sma.:ll  hummocks wit.h
here and there a few damaged leaves oil tk2i.r  margins.



- 6 -

Wonderful regeneration has now taken place, over 70%  of
the ground being covered. Scab-weed (Raoulia) has
practically disappeared, the dead plants having formed an
excellent .seed bed for the establishment of the tall blue
tussock (P, intermedia) and fescue tussock (F. novae-
zelandiae] these growing from'1  ft. to 2 f-t,  in he.ight;
Blue grGs'(Aepyron  scabrum)  is thriving vigorously and
in places the plant coverinris nearly lOO$, Cocksf  oot
(Dactylis glomerata)  is abundant, 3 ft. high and in seed.
Yarrow (Achilles  millefolium)  giving good cover in places.
Triticum repens  growin
(Proterium  sazuisorba F

strongly in places, Sheeps burnett
and chicory (Cichorium intybus)

growing in isolated places. Free seeding of all plants
seems to have occurred, but the plot is now dominantly com-
posed af fescue tussock, tall blue grass, and blue grass.
Growth is strongest and must vigorous around the fences,
where accumulationsof wind-blown dust have taken place.
This plot has two aspects, sunny and dark:, and more growth
has taken plBseg  so far as the native grasses are concerned,
on the dark face. Quite a number of cocksfoot plants were
still making growth and affording

7
reen feed at the base.

Isolated.clumps  of tall oat grass A. elatius) existed,
tkese  also seeding, and a fair quar&i?ty  of Chewings fescue

rubra var..) was in evidence. Ageostis  tenuis.growing
in isolated patches, but growing well, Clumps of lucerne
(Medicago  sativa) were in flower and seed, and even at so
late a period in the year succulent green growth was ,taking
place.. Altogether the plot gave a remarkable exposition
of the effect of closing that class of country to stock and
surface sowing seed. The recovery of tussock grasse,s is
unbelievable, and the plot shows up most distinctly in con- .
trast to the denuded country surrounding it.

Plot  II (2,450 ft.): onThis plot, the aspect of which is'
a dark slope, has also the

advantage of rccc-iving  'rain and snow on account of its
high level, and, if anything; the growth is superior to
that on No. 12, almost qOO$  of cover having taken, place,
the average height of grasses and plants being 2’6”.
Poa pratensis .nd all native tussock grasses have thriven
splendidly. Cocksfoot is in abundance and seeding freely. *
All the plants enumerated in Plot 12 are growing in this
plot, but the fescue tu ssock is much denser in growth.
Lucerne also has done exceptionally well and is seeding
freely,. A dense sole of grass has formed,,  and it is
difficult to conceive a better sole than exists, when the
plants used are borne in mind., In the centre-of the plot
yarrow  has taken possession and is spreading vigorously.
Tall oat grass is,also  in abundance and stands ,oilt'con-
spicuously,. Sheep's burnet and brown top are dispeiised
throughout.. A remarkable feature is the amount of red
clover growing on one side of the plot and even at thie-
time of the year it is making green growth. Two L'inus
insigncs  trees have grown 8 ft. high, and one eucalyptus
tree is 20 ft. in height.. Chicory plants are scattered
about and have grown to a height of 4 ft. Outside the
plot Chewings fescue, which was broadcast, has established
in numerous isolated patches, which have beenso eaten
down as to give them the appearance of small cushion
plants..

Plot 10 (2,390  ft.): This plot has two aspects, sunny
and dark. In comparison with the

two previously described it is disappointing and showed
evidence of rabbits. On the sunny face  there is practic'-
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ally no vegetation but scab-weed and a few isolated plants
of  cz’ocksf’oot  and lucerne . On the lower, edge of the dark
end of  the  plot  there  is  a  fa ir ly  wel l -eaten growth o f  the
various plants a n d  grasse’s  merAtioned  i n  Plot’; 11 I iKr .
Niddle ton, the run-holder, informs me that  he purposely
al lowed rabbits  into  this  piot to  note  the  e f fec t  o f  graz -
ing, and also to watch  what recovery took place when graz-
ing was ,discontinued. FIe  s tates  that  heavy growth existed
on the ‘bottom. end of the plot on the dark face g and it can
be wel l  imagined that  this  w a s  the  case , Two gum trees
have grown -15 ft. in height 9 and  three  p ines  are  6 f t .  in
height and growing -;Jeil ,

P l o t  g ( 2  OOQ ft-L--ewM& ): Si.tuated  on S. dnrlr  f a c e ,  t h e
establi,shment  of sown seed and

regenerat ion  ‘ i s  poor on  the  top  end o f  the-p lot ,  get t ing
gradually better as it approaches the bottom end where
medium establishment on over 50:'
place .’

.0  of the ground has taken
Strangely enough, lucerne appears to predominate

in  this  p lot ,  and a  fa ir
radicata)  i s  to  be  seen.

quant i ty  o f  catsesr  (HEochaeris
Rabbits have .been  allowed into

t h e  p l o t  an.d  appure nt1.y have done much damage. A few
cocksfoot  p lants  are  growing wel l ,  but  regenerat ion o f
nat ive  grasses  i s  very  powr. Tal l  oat  grass  in  i so lated
clumps is growing well, a lso  sweet  vernal  (Anthoxanthum
odoratum) and Chewings fescue,-

P l o t  8 (2,OOC!  f t .  ):T h i s  w a s located on an extremely
steep ,  sunny face ,  the  so i l  be ing

stoney  but  good  in  places. Of  a l l  the  sunny plots  i t
showed the best growth. The establishment of most sown
grasses  and plants  is  quite  fa ir , .particularly  towards the
lower end of  plot . All  the grasses and plants enumerated

.+:in  Plots  -12  and  11 are  groW,ng  here ,  but  the  densi ty  o f
growth and covering is not nearly so good. The ;ilot s h o w s
s igns  o f  rabbi t  graz ing ,  ,and  this  i s  instanced in  the  caBe
of splendid lucerne plants growing vigorously as a result
of grazi.n@, T h e r e  i s  e x c e l l e n t  &tablishment  o f  sheep’s
burnet  on  one  port ion  o f  the,plot’, approx5nately  & c h a i n
square  in  s ize , A pine  and gum tree  are  growing wel l .
Consider ing  the  Pact  that  th is  p lot  i s  s i tuated  on  a  bare
sunny’ face the growth is exceptionally good, ‘but one feels -
d isappointed t,hat a  greater  regenerat ion  o f  nat ive  grasses
has not taken place, Tal l  fescue , coclksfoot  and Chewings
fescue  are  thrj’ving  very well  and.  tire  worthy of  special
comment 9 these being the resu.1.t  of the original  May sowings.

Plot 7 (1,650 f-t,  ): SLtuated  on a  dark face , ,  this  is  a
remarkable plot , about  IO@  of  the

ground being covered, A great  general  growth,  part$cularly
of  introduced grasses  ‘ such as  ta l l  oat ,  ta l l  feacue and
cocksfoot has taken place., Pea Maniototc  is thriving
remarkably well _ throwing an.  sdxe  of  feed,  as  also  is
the case with.  fescue tussock  and Danthonia pilosa. This- -
p l o t  l o o k s  l i k e  c, wel l -establ ished grass  paddo%K  and the
cover  is  so  good that  a  hawk’s  nest  was found in  the  centre .
Lucerne is thriving well and numerous young seedling plants
abound. Yarrow a lso  thr iv ing ,  a l though not  th i ck ly . Very
few Cal i fornian thist les  now exist ,  a l though previously .
there in abundance, Two years ago this plot was eaten
down very  c lose ly , but the recovery has been excellent.
Brown top was not iced to  be  doing wel l ,  and al together  i t
has been wonderfully successful.
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Plot 6 (7,700  f t . ) :  Djrk  face.-I_
The growth

was so  dense that  i t  was di f f icult

An excellent
of lute  me and
t0 lOCk3te  dG@

in  the  p lot . 1~11  nat ive  spec ies  o f  grasses  have

plot.
c 0 c ks I?0  o-t,
running
grown

splendid ly  and t,his  i s  one  of’ the  best  p lots  in  the  ser ies .
The bulk of the lucerne which has grown  remarkably  appears
to  be  conf ined to  the  eastern s ide , Yarro7  is  growing
strongly but there are no clover plants showing up, This
plot can be classified as an unqualified success.

Plot5..(1,500  ftLjz Si+;uated  on an open and exposed
v!indy f a c e . Probably 5% of the

ground is covered with native tLssock and introduced plants.
Among the plants noticed are the  f’ol-lowing: Ca;t;tiear  7
Chewings  f e s c u e ,  cocksfoot  9 red  c love?  in  smal l  patches ,
scab-weed, yarroi-,r,  sheep Is burnet. The  p lot  i s  po(ipr,  and
very  l i t t le  establ ishment  o f  sown grasses  occurred. The
chie f ’  vegetat ion  i s composed of i so lated  nat ive  grasses
which are  grol:Jiz-F;  slolwly, This  p lot  i s not in the same
category  as  these  previously  dealt  with ,  bu-t  v iewing i ts
low e levat ion  and exp.osed  condi t ion  th.e  results  must  be
.favourably  looked upon, 1;  gum tree has attained t’he 3
h e i g h t  o f  12 ft.., whilsi; a  p i n e  i s  6  ft, i n  h e i g h t .

P l o t  4 (1 400  ,rtJ:i-. Situated on a sunny face. In
regard  to  th is  p lo t ,  there  i s  a

poor establishment of sown grasses and other plants. The
same remarks as Elpplied  to Plot 5 refer to this plot, with
the  except ion  th:it  smal l  patches o f  subterranean c lover
were noted and a.::lpeared  to  be  seed.ir-g  f ree ly . Apart from
scab-weed, 55';  of’ cover has taken  place. Sheep ‘s burne-t and
t a l l  f e s c u e  doirq  f a i r l y  w e l l , b u t  plot nolwhere  s o  g o o d  as
those  at  h igher  e levat ions , Isoizted plants  o f :  catsear,
brown top,  in  pmtches, young cocksfoot  p lants ,  good  patches
red  c lover , clu;nps  o f  p lume gr3ss.  and sweet vernal are inier-
mixed amongst fescue tussock  g;7ass. One gum 20 ft. in
height and one 6 ft. were noted.

Plot  3  ( i  ,.5OO  f t . ) : On 3.11 extremely steep sunny face;------e--e-
this  p lot  ;<lt the  t ime o f  enc losure

conta ined  many  p lants 0 f 03.nthoni  3. Buc?:.an~~~~, great ly  e,aten
b u t  f u l l  of l i f e , Remri<%t~&~r  of  cocksfoot  p.lmts
growing but only :l?aout  ‘i 5;‘;  of the ground. hns  been. covered.
&ttrtsig  and  wil&  mignonette  :.Lbundant.Bartsia  and  w i l d  mignonette  :.Lbundant
apart--From  Eapart--From  E

Nr?.tive  grasse,s  PNr?.tive  grasse,s  P
. Buchanrln+,  IXL-ve  n.ot  regenerzted  well,. Buchanrln+  9 IXL-ve  n.ot  regenerzted  well,

Sheep ’s  burnet  and.  natSheep ’s  burnet  and.  nat zve broom (Carmichnllia Pe.triei)‘zve b r o o m  (Carmichnllia  Pe.triei)‘  rindW.-e.  .-W.-e.  .-
o ther  p lantsother  p lants  sparsely  d istr ibuted throu&ont  =61x.sparsely distributed throughont =61x. 0
lower  end lucerne is groT:iing  very well, having grown into
strong,  coarse  plants.

rind
0

lower end lucei?ne  is- groT:iing  very well, -having grown into
strong,  coarse  plants.

Notes  -i;aken  on  the  pu.re  sowing made  nr;le  a3
follow:-

n

1 . Chewings fescue :

?“:
Sainf  0 in :
Cocksf’oot  *

4. Chicory:
5 . T a l l  oat,

::
Sheep q s burnet :
Danthonia  pilosa  :
Plan-tag0 :
Ta l l  rezcue “,

Isolated weak plants.
I\Til,
$ood.
1 plant.
< good  p lant .
1 0076  good,.
Ni l .
ITiT
Good.

One gum has ,:I-ttained  40 ft. :in height and two pines 8 ft.
in height,
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Plot  2 (‘i  ( < 50 ft,-) : On dark face. This  p lot  i s  very
,good  cons ider ing  that  i t  i s

s i tuated  on  such ti l ow e levat ion , There is an excellent
growth of  lucerne &nd  a l l  nat ive  grasses9 part i cu lar ly
fescue tussock,  are  growing wel l , Pea  intermedia  is L_-I_ -_-.  -. _-___C”-..I-..-..-
abundant and cocksfoot has grown well.. Young socksfoot
p lants  are  everywhere  in  ev idence  ar,d  ta l l  .oat  grass  is
,growing  sp lendid ly , The lllcesne plants are reseeding and
young plants  abound, Ver;f l i t t l e  yarrow  exist.s,  b u t  t h e r e
is  a  fa ir  amount ,  o f  sheep ’s  burnet; prolm~~ly  60%  o f  t h e
ground is covered with the above plants, and the ‘plot can be
l o o k e d  u.pon  as a most successful one. Pea  Xaniototo  a n d
Poa Lindsayi  also have grown weI  and havev---.... -~ -‘-$j~~~v~-p  the
p l o t .

Plot 1 (-1.100  ft.):-. .eL.-.--.  --- Situated an an open exposed face,
this  plot can be looited upon as

n o t h i n g  s h o r t  o f  marvellous  (orig?.nally  i t  was  a  hard9  s a l t y
f lat  covered with scab. -weed) The grcwth  is now except--
ionaily  good ,  l:ncerne  in  part i cular  growing  most  s trongly .
Yarrow has establz.shed well, hair--grass is abundant and
Poa Maniototo appears ~21  over.
is%ly c o n f i n e d  to

The main growth, however 9
introduced pl,an!.s  and grasses.

Over 50%  of the ground is covered, Several pines are
growing, and  t,hese  rang’;  f rom _i  P-t .  to  -14.  f t .  in  he ight .

I”;‘short  repori  o n  P l o t s  43A,  Z9 a n d  C w i l l  b e  o f
interest in  that  these ,  loca-ted at  “, ,c’OO f t .  e l eva t i on  on  a
hard open face, were laid dowr-  with 71  v iew to  ascertzining
the ef fect  o f  SC J’Jing  seed through t:)le tramping of sheep,

a n d  a l s o  t h e  eff:::ect  o f  h a r r o w i n g  i n  s e e d , Plot 13A.  was
sown or ig inal ly  by  scatter ing  seed ,:venly on  the  ground,  a
mob of sheep t.her. being placed. in  the enclosure for  two
days. not  -ITS. had-  alsa seed sow~l broadcast ,  and the
same mob of sheep was  dri ;ren twice round the plot 3
P l o t  -13C.  was  hnrrowzd  5 tZ~e seed sown brondcclrt,  and again
harrowed, Th;-:  follcwin~  records  Me  e f f e c t  o f  t h e  a b o v e0 three  treatments  as  repogt.ed  upor]  by  ‘he  ,:sriter some e ight
yea]-as ali;2:> t,lle  p l o t s  w e r e  so,vv’i?:  ‘__

P l o t  134:-----. At,  t i m e  o f  inspe::ti.on 30%  o-f the ground was
covered with scjijn  plarlts and  <grasses  p a l -

though there  was  very  1 i:~%le  growth  o f  nat ive  grasses ,  an
odd plant ‘or t,wo appearing helye  and -there. There’ was,
however 9 an out.st,andi.ng  growth. of lucarne,  which had. done
remarkably well. :[.sola--ted  plants  of sheep ’ s burnet,
ynrrow and cocksfoo-t were also rezzrded. Chel>!ings  f e s c u e ;

Plot  13b: The same remarks L~S  made in the case of
P?ot  ?_?Ii.  apply  i n  t h i s  p l o t ,  jvith  t h e

exception that only 25%  of the groilnd  had been covered.

PlotIX: The’ establishri!ent  had no.t,  2een  so successful
as  in  the  -l;wo neigh-bcuring  plots; a l though

very  satisfactory9 the  same range  cf pl.an.,s  bei.:ng  n o t e d , ,
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Summary of Experiments:- - - - -

In viewing the experiments as a whole, the
results must be looked upon as being very successful.
There is sufficient evidence to show conclusively that on
the, dark faces closing up the land, sowing seed, and spell-
ing the area from sheep and rabbits result in the native
grasses re-appearing  fairly rapidly and establishing
strongly, So far as the sunny faces are concerned,
regeneration of native grasses is disa:?pointing,  and it
is doubtful if any really beneficial results would accrue
from spelling such land even for lengthy periods,
Summarising the results flaorn the experience gained, the
following would :lppear  to be the main points originating
from the experiments:-

+i  . Spelling is ineffectual unless the native grasses
are already in existence on the ground, and-the effect of
spelling is greatest on t:he higher country and particularly
on the dark faces, where rapid recovery WC?S  experienced in
the case of tall blue tusscck,  blue grass and N. 2. fescue
tussock. Cn sunny faces where plants of D. Buchanani
existed, spelling considerably increased the6""%?ze.
Generally speaking, ho?,ever, spelling sunny faces resulted
in very little regenerti.tion taking place, even over a
lengthy period of years, I>oa maniototo and pea Lindsayi- - - -
as a result of spelling rlowered  abundantly, growth being
best on the dark faces, It is obvious, despite the
generally prevalent  idea, that no regeneration of native
tussocks will t,:iice place I even af%r a number of years,
unless in the f:Irst  glace there are in existence actual
planta on the ground being spelled, No regeneration of
native grasses occurred -from "dormant" seed, or wind-borne
seed, The effect of spelling is naturally cumulative, but
on dark faces recovery is fairly rapid and total recovery
appears to take place in about four years' time;

2. In regard to seed sowing,  excellent results can
be obtained both from broadcast sowing and from harrowing
in seed. The dark faces are more responsive than the
sunny faces, and, as evidenced by Plots 1311. and E., sheep
tramping as n means of securing germin,ation,  even on open
sunny faces, is very effective, 1-t appears essential that
when sown the young plants should not be grazed for at
least eighteen months or more to a11.0~  for establishment,
and that over-stocking has to be guarded against. The
most successful of the sown species acre lucerne,
cocksfoot, La11 fescue, Chewings fescue, chicory and
yarrow  , The follo.?Jing,  on -the whole, have not been
very successful:- Ryegmss ) sheep's burLlet, subterranean
clover, dogs tail, P_a_rfiorii:i  pilosa etc.I_.- .-- --._ -me'

3. So far as time of sowing is concerned, seed gave
best results on the sunny faces when sown in the late
autumn, and on the dark faces when sown in the spring.

4. ‘7In regard to methods of sowing seeds, on dark
and semi-dark faces broadcast sowing gave results nearly
comparable with the raking-in of seed. On sunny faces
broadcast sowing gave poor results, but raking resulted
in fair germinations, Harrowing one poor plot (IX. >
gave excellent results, as did sheep tramping after the
seed was sown.
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5. The experiments did not give much data upon
which to assess the relative .intensity  of grazing which
different species would tolerate when established, but in
the plots which were opened to stock from June, 1930,  till
December, 1932,, when they were again visited, it was most
noticeable that where the sole of grass was dense no
apparent damage of any serious moment had occurred.
Cocksfoot, Chewings fescue, lucerne  and yarrow appeared to
be standing up particularly well to ‘the hard grazing
experienced, but the native tussocks, ,with  the exception,
of fescue tussocks, were considerabiy  checked in growth;
When,, however, it is borne ‘In mind that the grqein& on
these plots was exceptionally severe,. in fact they’.were
excessively over-stocked, it can be assumed that given
rational treatment, .‘once  a sole, of native and introduced
species is established, it should be quite practicable to
retain their pres’enc’e  on the mountain slopes by judicious
grazing,

6 . Variousspecies  of eucalyptus trees and Pinus- -
radiata  thrive weil when planted on the mount’ain’ slopes,.
on both dark and sunny faces.,

Conclusion’:

The Northburn regrassing experiments are a
striking tribute to the memory of a great scientist, and
as a result of his general observations whilst engaged on
the investigation into the Xontane tussock grasslands of
New Zealand he t.as  contributed materially to our store of
knowledge regarding this vast area of native pasture wh?ch
hitherto has received little attention from research, He
pioneered the way in his investigations - most painstakingly
carried out - and in doing so he tackled a problem beset
with many difficulties rtnd  promising but-,iittle hope of
success. One feels that, too much cf  our grassland
research is devoted to the improvement of what might be
termed good pastures, and good pastures, postulating as
they do sui %o"cle  soil and climatic conditions, are relative-
ly easy to improve, Whilst  this laudable objective should
still be aimed at, it is to be hoped that the presentation
of this paper will in some small measure focus attention on
the 1arge”area.s  of our comparatively neglected tussock
grassland, and that "grassland rese:archif will embrace
areas in the scope of its investigations emulating and

these

following up the excellen-twork  of the late Dr. Leonard
,Cockayne.
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AP’PENDIX  A .

The Seeds sown,

Seeds of  the species  c i ted below were sown in
the different. sowings - late autumn, early spring, and
early autumn. iQ.long  with each name is given the amount
sown at the rate per acre (not the actual amount sown),
and the percentage of germination as supplied by the
Biology Section of the Department.

Jlay  9 * i 920 sotVinfl*’ Chewings fescue  (Festuca
rubra  var,),3.2~~~j~$r  c e n t ,  g e r m i n a t i o n ; - -cocksfoot
‘m lis ,glome,raB),  4.8 lb. 9 78 per, cent. y
dogsv>ru!s  crfstatus_)

crested
2.'6 1-b.  9 6 8  p e r  ‘cent.3

danthonia  @nthohia  pllosaT  3.‘2 lb  .‘, ,26.  per  cent .  :.-A-/
f ’ ior in  (Agroa  albam-ij’,lb.  ?. 81 per  cent .  1 Lo tus
ghgustisssmus,  I ,6, : meadow-grass (Poa prat&xs
3..?,  0;  9 4 8  peti  dent,  ; ta l l  .f’escue (Festuca elamo?

i,l!aipu  brown-tc)pcmstis  tenkis-
. , 8-i per cent,

Se- tember. I 920 sowing :,
63 per cent,,;---sGy7& Chexings  f’esi=ue

Clchoriurn  intybus)  9 -1’  ,113.  p 5
cent. ; cocksfoot ;  3.7 lb . ,  78 percent,; crested
dogstai l ,  j.8 lb . ,  68  ,per  cent . ; dan,thoni  a ) 2 .'4 lb
per  cent .  ; fi,orin,  q-. 2 lb .  9 81 per  cent .  : Lotus
angust iss imus,  1 .2  lb .  J lucerne-  (Medicago  sativa,) 9
85 per  cent .  g meadow-grass,  2.‘4  lb,mpercent.‘;
fescue,  2 .4  lb . ‘ ,  ?I+  per  cent . ; Waipu  brown-top,. 1

9 24.lb.9
per

.9 2 6

4 lb.,
t a l l

.< 2 lb : 9
9 848-1 pe.r cent .’ ; yarrow (Achi.1  l ea  millefolium);  1  l b .-_--s-.- - -

per  cent ,

Ma  r c h,  1 9 2 1 , s owimc : Catsear  (Hypochaeris
radicata) ,  I..2 lb .  I seed bad;

- - -
Chewings’ fe scuexlb .’ 9

72?4p;Fnt.  : c h i c o r y ,  I .2 l b .  9 51 p e r  c e n t . ‘ ; cocksfoot 7
28 per cent, ; danthoniaj  1 .2 lb . ‘ ,  45  per  cent : :

flqrini91.2  lb . ,  ,91 per  cent .* Lotus angustissimus, I. 2
lb. 9 81 per cent, ; lucerne 9 2.4Ib,;‘Ty  per cent ; ;
meadow-grass, I .‘2 1-b.  p 39 per cent. ; r i b - g r a s s  (Plantago-
lanceolata,)9,  2.4,lb.  9 47 per  cent .  ; ryegrass (LoiZF-
Qerenne),  2.4 lb.  5 79 per  cent , : sheep ‘s burner-e,
SanAuisorbae),  2.l~  l b .  9 60 p e r  c e n t . ;
733,  pF377Zcent.;

t a l l  f e s c u e ,
tall  oat -grass  (_;rrhenatherum  ,elatius)  9

rium
y-TIT
1.2

lb . . ,  44 per  cent ,  ; yarrow,  1  .2 lb .  9 tJ1  per cent .  ;
Yorkshire  fog  (IIolcus  lanatus) ,  2i4 1’0. 9 85 per cent;

’ 9


