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I.
INTRODUGTION,

The world is short of food (1l). The population of
the world 1s unequally distributed in relation to the
productive ablility of the land. Countries, where an
extenslion of the farmed area ils possible, are handicapped
by a lack of avallable labour. In peneral these are the
sountries where production has not, as yet, w@&&&%@ i
maxiounm level, As labour hinders extenslon an endemour
must be made to utilise present farm areas in the most
afficlent manner possible. In this way surpluses of food
may be accumulated in these countries, e.g. Now Zealand, for
despatch to needy areas where the consumptlon of food is ab
8 low level, |

New Zealand produces animal producte In quantity. To
increasge this quantity better use must be made of our chief
stock food - grasg, By more efficient use of our grasge
lands the production of @mr'%mi@%im@ herds and flocks will
be incressed while an increasse in our animal population
will be inevitable,

For efficient use of our gresslands we must "know"
our grasses., It would appear that & grass has an optimum
length of leafl, beyond or within which the yield of nutrients
decreapes, By grazing down to this length the maximum up-
take of nutriente should be poesible, In nature we cannob
conglder grass on 1lts own, In farming systems, as we
underatand them today, there must be a tolerance between
plant and animal. If opbimum leafl length is maintalned
then the grazing animal willsuffer a lack of food, at some
periocd of the year. Or, if an snimal is to be permlitted
full expression of ite potentliallities for production, the
plant, at some perlod, Wiil have to be gramed to less than
this optimum length. | The maltreatment accorded by one
to the other may be such as to prevent subsegquent normal
growth and production. fonsequently & sultable middle

eourage must be balken.
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Yet, for the evalustion of our different grasses, both
species and strains, we must know thelr oplimum leafl lengths
- oy more loosely, helght of grazing - and thelr reactions
to different degrees of leafl removal.

our knowledge of rcob growth and development is piti-
fully insdequate. We mw&ﬁ'@i@@@v%w the nature of the
interralation of tops and roots,. Top growth ls seasonal,
Evidence points to the likelihood of root growth @@im%
gaagonal, For a clear appreclation of grass @ymwﬁh & study
of the sessonal rool behavicur of grasses is essential.

301l meisture influences our grasses, possibly thelr
rootke in particular, Irrigation of our dry land and draine
age of our wet, may not be attended by all possible success
without thies knowledge,

In this experiment an endesvour was made to dlscover
the resctiong of different specles and stralne of grass, to
different severitles of leal removal. An attempt was made
to follow the seasonal gwwwnh of their root systems by
observing the initiation of new roote st Lhe base of the
wlant., . The effect of soll molsture on root inltistion in
grasses was also investigated.

The experiment was lald down on an area at Massey Coll-

age in March 1948,
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II.
REVIEW OF LITERATURE,

Blackman 1905 (2) stated "the way of those whe set out
to evaluate exactly the @ff@&%ﬁ of changes in & single factor
upon & multi-conditioned metabollic process is %&v@.” He
points out that "the analytical treatment of metaboliec
phenomena 1s not made any less certalin in its procedure,
though it iz made more complex by the interaction ef those
metabolic effects which mﬁv@ baen described by their in-
vestigators as stimulatory." The growth of grass is just
guch a multi-conditioned metabolle process, @%mg it
appears odious to consider different phases of growth
without regard for the othey @h&%@ma Hevertheless for
convenience and e¢larity this W%Wi@@ is grouped under various

arbitrary headings,

AL WQWY@% OF GRABOES,

Grase grows in a seagonal manner, Conclusive evidence
for this has been published by Stapledon and Willlams
1922(3) in Pritain, and Hudson, Doak and MoPherson 1934(4)
in Wew Zepaland, This geasconal growth of herbagée can be
madified by oubtting or grazing trestments, Many workers
have contributed to our knowledge of this aspect of grass
mansgement . Frequency .and severity of defolliatlon have

heen bhe factors consldered most ofben.

WwyﬁﬁW§_@% HERBAGE OF DIFVERENT FREQUENCIES AND SEVERITIES

Lindhard 191%(S5), Stapledon snd Beddows 1926(6),
Stapledon and ¥ilton 1930(7), Graber 1”3&{“}$ Robertaon
1933(9), Hoberts and Hunt 1936(10), %@&wm@ 1937(11}),

%&rri&@m and Hodgoon 19%9(12 ) and Sehofielsa 1944(173 and 14)
all subscribe to the view bthat freguent cutting, severe
cutting or a& combination of beth, will lead to decreased
ylelds, wheresas 1light cuttings carried out at long intervals
of time will have little effect on yields of herbage.
Stapledon and Milton state that continued plucking of ine

florescences an they appear favoured root and top development.,’
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Ellett and Carrier 1915(15) support the above group of
writers and, further, claim that the decrease ln herbage
yield due to harsh cutting treatments may be more than
compensated for by the immw&&%@ﬁ protein percentage of the
herbage actually produced, Aldous 1930(16) disagreed
claiming that the higher proteln percentage did not come
pensate for the loss in total yleld caused by cubtting.
Lander 1942 (17) found for both arguments. The 1930=40
cycle of seasons was & @wy one 1in Indla, and under the
conditiens ruling his results agreed with Ellett and
Carriers' findings, The following year 1940-41, was
wetter and his results confirmed Aldous' argument,
Apparently loeal conditions determine the scundness of
either contentlon, It seems that Aldous' argument would
garry more welght in New Zealand.

In Hawall Wileie, Akamine and Takahashl 1940 (18)
found that Napler Cragse responded conventionally to cutbing
treatments, They found an 8 weekly cutting te 3 ineh
helght above ground level gave greatest yleld of palatable
herbage . They c¢lalmed that this degree of defollatlion was
Just sufficlent to maintain food reserves and to permit
good top growth of high palatability. ¥ore lenlent or
lese lenient treatment yielded less total palatable Teodder.
Kennedy and Russell 1948(19) with s EKenbucky blue grass-white
¢ilover pasture found clipping to #" abowve ground level each
8 weeks gave, under thelr conditione, greateat yleld of dry
matter. A8 with the Hawailan workers mcre lenlent or less
lenlent cubtting treatments ylelded less. In view of these
findings in would seem llkely that a particular severity eof
cutting will give maximum yield of palatable herbage and
another particular severity of cutting may glve maximum yleld
of dry matter, Poasibly in practice the optimum treatment
for grasgs would be somewhere between the two.

EFFRGT OF 874

3E OF GROWTH ON NUTRITNTS.

Nutrient content varlies with stage of growth. Lander
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vigour of thls regeneration can be correlated with
reserve food astores, particulasrly carbohydrates stored

in the roots and remaining tops. With ryegrass they
indicate that reserves in the leaf base are used first.
Thus,dependent on the presence of reserve food material,
an inltial burst of top growth closely fellows a cubting,
the more severe the cutting the grester the burst,. This
initial rapid regeneration declines in strength following
repeated cuttings snd eoon disappesrs,

EFFECT OF DEFOLIATION ON ROOT GROWTH.

AR L

Weinmann 1948(28) under the title of "Underground
devel opment and reserves of grasses” has reviewedmost of
the literature pertinent to his subject. Nedrow (11)

claimed that little had been done on direoctly restricting

root extent or production. Weinmann conflprme this state-
ment, ¢lalming as the objeot of his review, the stimulation
of further research into root-top relationships. That

thers lg such a relationship, and a c¢lose one, ls made

clear by Parker and S son 1930(29), Jenes (24), Sprague
1933(30), Robertason (9), Roberts and Hunt (10), Jacques

1937 (31), Nedrow (11), Whyte 1944 (32), Schofileld (13)

and Nelson 1945(33%) in thelr variocus works. They agree,

and othersg concur, that frequent ¢lipping of top growth
results in poor root growth. Parker and Sampson and Nelson
fmmm% that severedefoliatlon daused reductions in root
diameters, reot ducts and root length, Jones emphaplaes
that restriction of root growth gives an effect lasting
thyough beyond the pressnt season. Jacques emphasises the
inhibiting effect on root development of defolistion mf'v@wy
young plants, preventing the establishment of adequate root
syatems, He shows that as numbers of ?&m@W% roots" increas-
ag 8o total vroob welght Increases, Roberts and Hunt clalime
ed checks, to root growth following cutting of tops, were

due to removal of stored reserves from root to tops especial-

ly at flowering time, They mention that perennial ryegrass



nag its main storage of reserves in the root system,

offering & possible exvlanstion for the generally saccepted
fact that rysgrass sitsnde gevere defoliation better than do
cockefoct or timothy. Whyte sums up simply - "it is probably
corpvect to sasy that graszing and mowing practices have the
greatest effect upon the root systems of herbage species.
Evidence is great that lenient cutting treatments are bhest

Eal sy g ooy e g
for roota,"™

SEASONAL GROWTH OF ROQTS,.

Lo R

It iz fairly definite that rmmﬁ growth is seasonal.
Weinmann (28) summarises confirmetory materiasl. At Rhode
Island, Stuckey 1941 (34} found root growth was at a minimum
in late sumrer - avtumn, with a maximur in esarly spring falle
ing ewey agein through the summer, 8he classiflied plants
into annual and perennial groupings according to rooting
abllitye Perenniel ryegrass is clacssiflied as "annual® and
cocksfoot as “perennisl®,. Yen 1947 (35) found that root
growth was sessonsal butl ftended to disagree witﬁ Stuckey's
classification of peremnial ryegrasgg, e believes that
the root system of perennial rysgrass persists for longer
than & year, Martin 1934 (36) found roots had special growth
periods snd thaet removal of tops during these periods inhib-
ited subseguent growth. Removal at other pericds had 1ittle
detrimental effect. This special growth period is gaid to

vary locally.

EFFECT OF INHIBITION OF ROOTS OKR TOP GROWTH.

Ag the preceding material indicstes, any pruning or
direct inhibition @f‘rwat growth will be reflected almost
immedistely in top growth. Robertson (9) tells of a decrease
in tiller numbers snd tiller size concurrent with restrietion
of root growth. Jaeques (31) found similer indications.

rericke 1923 (37) found that root pruning
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of wheat deereased tiller numbers in proportion to the
geverity of the pruning. Nedrow with root pruning of
grasses to 5 inch depth found decreases in top yields up

to 504. Hpencer 1941(38) with malze found the sane

result, Rogers 1939(39) with apple trees claimed that root
growth preceded top growth and continued after top growth
pensad, He found that constant exposure of roots to

light hastened suberisation, Jacques 1944(40) says that
from the point of view of increased herbage yields "no

advantage is to be looked for as a result of reot pruning."”

DIFFERENCES

Bpecles react differently te dlfferent Iintensities of
defoliation. Stapledon and Beddows (6), Parker and %%wpmmﬁ
(23), Robertson (9), Harrison and Hodgeon (12), and Lander
{(17) produce evidence in support of this view. Stapledon
and Reddows found strain differences in cockafeoot, Similar
differences due to root inhibition seem probable. Weinmann's
review seems to lmply this,

HEE OF 3071 MOISTURE

ON_ROQT GROVITH.

Varioue Tactors have an influence on root growbth.
S01l moisture is one of the more important ones, While
801l moisture affects plants so too can plante affeot scll
moisture content. Velhmeyer and Conrad 1929(41), Hendrick-
gon and Velbmeyer 1931(42) and Bosman 1936(4%) stress the
fact that actively growing plants cause molsture gradients
in the soll, masking it inmpossible to obltain an even soil
molature content. The first named workers emphasise the
naegaessity lor taking many samples in an endeavour to obbaln
a reliable result, Hendrlckson and Veihmeyer found that
roots would not penetrate a soll of 117 molsture content.
Bosman quotes Velhmeyer as saying that the optimum conditlons
for root growth cover the range from soll field capacity to

soll wilting polint, Hoxman, however, found definite vap-

iation of growth within this range. Hedrow {11) suggests

a figure of 344 moisture content as being sbout the optimum.
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