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THE  RATE OF GROWTH.  .OF
PASTUREtS

By P. B. LYNCH, Field Crop Experimentalist,
Department of Agriculture, Wellington.

The essential study in this paper is the examina-
tion of seasonal and yearly changes in the growth rate
of pastures and pasture species in different districts,
on different soils, and over a number of ‘years. It is
impossible to deal with all aspects of the subject  ade-
quately in the time available, and I have therefore
not considered in detail how or why these growth rate
changes occur,  -but have confined: discussion to an
analysis of the differences in pasture growth rate that
exist in varioiib  parts of New Zealand. Again, because
the measurement trials of the”,Department  of Agricul-
ture’ have so far been restricted td the Iiat and easily
rolling country, comparisons are available only between
better-than-average pastures under better-than-aver-
age management in the more productive districts of
New Zealand. With the possible exception of some of
the trials in Canterbury, all the pastures concerned
are or could have been made dominantly ryegrass  and
white clover.

MEASUREMENT OF GROWTH RATE

Trials considered in the last 10 years have been
those conducted under the “enclosure” or “frame”
technique (1) where growth temporarily protected
from sheep grazing inside “enclosures” is mown and
weighed. Subsequent to mowing. and weighing these
enclosures are shifted around the’ trial field, which is
under normal grazing management. As a result no
sward deterioration from mowing takes place.- Before
1940  most trials concerned were conducted under Hud-
son’s “alternate mowing and grazing technique” (2).

The time interval between cutting dates varies
with two types of trial. Where the major aim of the

:
(1) Lynch, P. B.: Methods of measuring the Production

from Grasslands: N.Z. Journal of Sci.
and Tech., Voli  28, No. 6 (Sec. A.), p.p.
385-405, 1947.

(2) Hudson, A. W.: Measurement, of Pasture Production:
I. A. B. Herbage  Publication Series.
Bull. 11, page 21.
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experiment is simply the measurement of pasture
growth rate- a regular time interval is maintained be-
tween cutting dates,, .usually  one of 2 weeks. With
overlapping “growth periods” estimation of growth
rate changes in half-weekly intervals is possible. In the
majority of trials, however, various treatment com-
parisons are made and the plots are cut at a compar-
able. stage of growth with varying time intervals be-
tween zutting  dates. These trials are not satisfactory
for detailed growth rate studies, but can be used to
consider growth r&e  changes in approximately
monthly intervals or in intervals of less than a month
in periods of high .production,  while seasonal and
yearly figures are comparable with those from .“rate
of growth” trials with fixed intervals. between cutting
dates. However, such agreement does not occur when
the stage of growth of the pasture when cut is much
greater than would be considered satisfactory under
normal rotational. grazing with sheep.- Much higher
production figures can be obtained when pastures are
cut only when they carry a heavy growth of grass.

USE OF GROWTH-RATE DATA

Until a considerable amount of data relating to
pasture growth rate is available the wide application
of the results is not apparent. Amongst other things
the figures have been used in the: estimation of the
productivity of different soils, types of pasture swards,
and -various districts ; in the study of supplementary
feed provision in relation to periods when pasture
growth is deficient; in estimating the frequency of low
grassland production .years in different districts ; in
measuring the periods of maximum production of vari-
ous pasture species and as a basis for animal nutrition
studies of various types. Accurate pasture growth
rate data are required as fundamental information for
most pasture investigations.

PERCENTAGE- DRY. MATTER CONTENT OF
- PASTURES

All prod&on  figures -given ‘in this paper are in
pounds of dry matter of pasture herbage  per acre.
It is interesting. to note. the changes in percentage
dry matter in fresh green herbage  at various times
of .the year. Short green growth (not dry stalky
material) at low production periods, particularly in
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the summer, has a.  markedly higher percentage dry-
matter-than green herbage  at periods when growth.
is rapid, such as the spring. months. The nutritive
value of green herbage  in the summer is generally high
in comparison with that found at other times of the
year.

A highly. significant relationship has been estab-
lished between dry matter percentage of herbage  and
the yield per acre of that herbage,  so that the percen-
tage of dry matter varies inversely with the rate of
growth. Regression equations from three trials con-
sidered were as follows:

(Y=percentage  dry matter. X=Tb  green herhage per acre
per day.)

Ruakura F Y=18.85-0.01266 X (If X=100, Y-17.6
x=300,  Yz15.0).

Ruakura B Y=21.40-0.0230 X (i’f x=100,  Y=19.4
X=3OO,.,Y=15.3)

DargaviIle Y=28.44-0.0381 X (i’f X=100, Y=24.6
,, x=300,  Yz17.0)

Graph  l.-Regrression  o f  dry  mat!er  percentages  on  green  weight .

Graph 1 shows the slopes of the regression lines
for the.above three trials.

Results from Trials :
(Inthe following tables results for the years 1940

to 1944 from Hamilton, and data from Kirwee, Wairoa,
and Manutuke have been supplied by courtesy of the
Director of the Animal Research Division).

1. Pasture Growth Rate in Different Districts.

The following list shows the-  pasture species and
soil types of the trials considered.
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Dominant,  Pasture. -Species  and Soil, Types in Trials
Wstrict -Dom‘ina&~  Species in Sward (in Soil, Type

ord&of  importance).
Hamilton’ ’ . clay l o a m .
Wanganui  l o a m .
Stratford windy  l o a m .

iiamilton’
Martoll
Stratford

East Coast N.I.

Winton

Winchmore

Levels.

.Kirwee

HaV.Tra.

Dargaville

.
Perennial ryegrass  : white clover.
Perennial ryegrass  : white clover.
Perennial ryegrass  : white clover:
sweet iw-nal:  Yorkshire fog.
Perennial ryegrass: white clover
(some pas~alum at Wairoa).
Perennial’ ryegrass  : white clover:
smy  browntop and ‘f’oa  ryivialis.

Perennial  ryegrass.  . crested dogs-
;~;&br~~w$top.  halrgrass, 8ome

9 9 and subterranean
clovers.
P e r e n n i a l lyegrass. cocksfoot,
hairgrass, trace white clover.
Perennial ryegrass.  red, white.
and subterranean clovers.
Perennial ryegra~s  : white clover:
red clover: cocksfoot.
P e r e n n i a l ryegrsss : Paspalum
(varies with, se;lson)  with much
Yorkshire fog and white clover.

Alluvial loam:

S i l t l o a m (immature
p&01).
Stony loam over  shingle.

7:

StaGi.  shtL.,ye:  shihgle.

Cherlsey  silt loam.

Egmont silt loam: black
phase .
Kaipara  clay.

Perennial ryegrass  is the dominant species of all
swards ‘for which production figures. are analysed.

Table 1 summarises the mean yearly dry matter
production from pastures at Hamilton, Stratford, Mar-
ton, Wairoa and .Manutuke  (East Coast, North Island)
and Wmton.  In these districts trials have been in
,progress  for a sufficient length of time to make the
mean, figure of.  some value. The “East Co&t N.I.”
figure is based on two years’ results from Wairoa and
four years’ results from Manutuke; in both cases the
trial area was on the alluvial flats and in somewhat
comparable climates. No single trial is considered
at Hamilton, Marton,  and Winton,  but in each of these
districts the soil, pasture sward. and manurial treat-
ment of the different trials from which data were
taken are’ comparable.

TAB,LE 1 .
Mean yearly Dry Matter Production of Pastures

( lb/acre) (Period : May-May).
District No. of kean.  Yearly Range of S t a n d a r d

Y e a r s  Prod&ion Production Deviatidn
Hamiltoq :i 9 4 6 9 6,398-14,143 2 0 9 7
Marton 9 7 2 7 6,055--12,603 1 7 5 8
Stratford 6 0 8 0 5,096-  7,413 9 2 0
East Coast.N.1. “6 10919 9,734-12,473 1 0 9 6
Winton 8 7 9 1 6 4,757-12,614 2 6 2 6

from the data in Table 1 the following may be
noted:

1 . Highest mean yearly pasture productions have
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TABLE 2.

Yearly Productidn of Dry Matter of Pasture Herbage  in Several Districts.
Year May/May.

(Pounds per Acre)

Distikt  :

Marton

Hamilton :.

g Stra t f o rd
Q, Wairoa

Manutulw
Winton

Karamu

Feilding  _,

Kirwee

L‘ZV&

W i n c h m o r e

Hawera

Daraaville

1930

/31

7500

-

-

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948

/32 /33 /34 /35 /36 /37 /38 /39 /40 /41 /42 /43 /44 /45  /46 /41 /48 /49

9750, 11250 9800 10300 12100 12600 8300 8200 R900  9000 12100 7750 9150 11860  9950 9350 6050 10750

-

-
-

-
-
-

-

-

-
-

-

-
-

- - 8700 1.1200 8950 9950 - 9700 8950 6250 7500 - - - - 9100 14150

-- -..
- -. -~

- -. -~
- -- -

-  - -  5300

_ -  -  -

- - - 4750

- 8700 11050

- - 6550

- 2550 - -

- 996 2150 -

5100 5750 61.00 6950 7400 - - ---..

- 9950 9750 - - ~- - - -

- - 10500 12600 11960 10900

7050 5100 8300 8000 12600 _- 10400 7050

- - - .- - .- _ -.

- i950 4050 6450 - - - - --. $ I

- - - - -~ .- -. -
- - -~ - - ~~- 7900 6750
- -.- - -~ -.. ~. - - 10000



been secured qn  the alluvial ,plains  at Wairoa and
Gisborne (East Coast NJ.)  followed. by Marton,
Hamilton, Winton? and-Stratford in, that order.

2. The greatest variability in yearly production is
seen at Winton,  with Hamilton, Marton,  East Coast
North;  Island, and Stratford following in that order.
The relative consistency of pasture yields at Stratford
is associated with the highest mean annual rainfall
of the group and the lowest mean yields.

3. The high figures for the East Coast North
Island trials may be due to the location of trials on
soils less’ inclined to dry out than most of the alluvial
soils of those districts. Practical experience would
indicate much greater variability in total yearly pas-
ture production than Table 1 sh0w.s  on most .of  the
soils of those districts.

Table 2 shows the complete data available at
present. Incomplete information. from districts other
than the five konsidered  in Table 1 indicates:

1. On light land in Canterbury (Winchmore and
Levels) a yearly dry matter production of about 1,000
lb in a low production year and 2,000 to 2,500 lb inan
average, year might be expected. It is interesting to
note that irrigation treatments on these trials raised
production to as much as three times these figures.

2. On better class, heavier land (Kirwee)  in Can-
terbury, production figures in 3 years ranged from
4,000 .lb to nearly 8,000 lb dry matter.

3. Two years’ production figures from Hawera
are available. In 1947-48 superior production (7,900 lb)
to Marton  was secured (a record low production year
for Marton),  and in 1948-49 markedly inferior pro-
duction (6,750 lb) to Marton,  a better-thanaverage
year for Marton.

4. In the one year’s figures available the produc-
tion (10,000 lb dry matter) from Dargaville in 194%49
could not be considered very high in view of the
favourable season. The trial concerned is located on
the fertile Ruawai flats and is on a paspalum-ryegrass-
white clover ‘sward.

2. VARIATION IN SEASONAL PRODUCTION.. IN
DIFFERENT ‘DISTRICTS

The production figures have been summarised in
Table 3 into seasonal periods which. have been taken
a s  f o l l o w s :
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Winter: June, July, August
Spring : September, October, November
Summer : December, January, February
Autumn : March, April, May

For each district consideredz. typical low. produc-
tion, average production, and high production years
have been analysed into the foregoing seasonal periods.

From the foregoing data the following may be
noted :

Marton: In a low-production year the pinch is
felt in the summer and autumn, whereas in high-pro-
duction years these periods are characterised  by a
growth approaching that of the spring months. In
the average and below-average years practically 50 per
cent. of the yearly production’of  grass occurs in the
three spring months.

Hamilton: The position here is very similar to
that at Marton  ; the two districts show remarkable
similarity in total yearly pasture production and in
the spread of production throughout the year.

Stratford: There is little variation in this district
in the relative proportions of the seasonal growth to
the yearly total in low and high production years, but
over the 6 years when grass growth was measured
at Stratford the range in yearly productions was -re-
markably  small. The spring growth generally does
not form as high a proportion of the total yearly
production as at Marton,  growth continuing at only
a slightly reduced rate into the summer and autumn.

Winton:  The difference from North Island con-
ditions at Winton  is seen in. the almost .complete
absence of winter growth. Growth starts late in the
spring and carries on well into the summer. In the
exceptional year of 1945-46 the feature contributing
most to the high production was a marked flush of
growth in the summer.

Manutuke: No production data are available for
a truly “low” production year,. but the figures for the
lowest production year available show a pronounced
summer slump in pasture growth. The interesting
feature-about this trial, and also the trial at Wairoa;
was the exceptionally high winter production.

Kirwee: Only 3 years’ figures are available, but
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TABLE 3.
Dry Matter Production of Pastures in ‘Seasonal Period (lb/acre)

W I N T E R S P R I N G SUM’MER A,UTU  M  N

District Year Total Prod. as
P r o d .

Prod. as P r o d .  a s Prod. as
Production Prod. % % Prod. % Prod. %

of Total o f  T o t a l of Total of Total

Marton  ( low) 194’7/48 6 0 5 5 1 9 6 1 3 2 3 1 1 6 5 1 7 5 8 1 3 2 2 0 4
(awe.) 1943/44 9 1 4 9 1 2 8 0 1 4 4 1 2 6 4 5 2 1 2 1 2 3 1 6 2 2 1 8
(high) 1944/45 1 1 8 5 4 8 5 3 7 4 5 9 5 3 9 3 9 8 9 3 4 2 4 1 7 2 0

Hamilton (low) 1942/43 6 2 3 7 1 0 2 5 1 6 3 2 6 7 5 2 1 7 0 8 2 7 2 4 2 3
(awe.) 1941/42 8 9 7 1 1 2 8 0 1 4 3 9 8 5 4 4 2 5 7 s 2 9 1 1 2 8 1 3
(high) 1948/49 1 4 1 4 3 2 7 1 3 1 9 5 2 4 4 3 s 3 3 0 4 2 3 a~2 2 0

Stratford (low) 1940/41 5 2 7 2 5 0 0 9 1 9 4 3 37 1 9 0 0 3 6 9 2 2 1 8
t; (awe.  1 1943/44 6 0 8 1 8 8 8 1 5 1 8 5 4 3 0 1 7 5 9 2 9 1 5 8 0 2 6
-4 (high  1 1945/46 7 4 1 3 3 7 7 5 3 2 3 1 4 4 2 1 9 9 3 0 1 6 0 6 2 1

Winton  ( low) 1 9 4 2 1 4 3 5 1 0 0 - - 2 0 0 3 3 9 2 0 4 2 4 0 1 0 5 5 2 1
(avge.) 1941/42 7 0 5 0 2 1 5 3 2 8 5 2 ii 2 3 7 1 3 4 1 6 1 2 2 3
(high) 1945/46 1 2 6 1 4 4 9 2 4 3 2 7 9 6 6 4 5 5 3 2 1 9 8 1 7__--

Manutuke (low) 1945/46 1 0 5 0 5 2 2 5 9 4 3 6 2 42. 1 6 6 7 1 6 2 2 1 7 2 1
(avge.) 1948/49 1 0 9 4 4 2 8 5 9

2
3 2 1 9 2 9 3 7 3 5 3 4 1 1 3 1 1 1

(hi&) 1946/47 1 2 4 7 3 1 5 8 5 1 2 4 0 0 9 32 3 3 0 6 2 7 3 5 7 3 2 9

-Kirwee (low) 1943/44 4 0 6 3 5 7 9 1 4 1 4 0 2 3 5 1 1 4 0 2 8 9 4 2 2 3
(awe.) 1944/45 6 4 5 4 5 3 3 8 2 1 2 6 3 3 2 8 6 1 4 4 9 3 4 1 5
(high) ”1942/43 7976 6 1 6 8 2 9 6 3 3 7 1 3 2 0 1 7 3 0 7 7 3 8

Winchmore (low) 1939/40 9 9 2 - - 5 9 4 6 0 3 3 0 3 3 6 8 7
(awe.) 1940/41 2 1 3 2 1 7 0 8 1 4 0 0 6 6 2 0 1 9 3 6 1 1 7

Dargaville 1948/49 1 0 0 0 4 ‘2415 2 4 3 7 0 3 3 7 2 6 7 7 2 7 1 2 0 9 1 2



TABLE 4.
Rainfall Totals in Seasonal and Yearly Periods in Various Districts (in.)

District Year Pasture Pro- R A I N F A L L T O T A L S (IN.)
duction. WINTER SPRING SUMMER AUTUMN
Low 14.5 10.0 4 . 6 13.6

Average 13.0 11.8High 8.3 9.3 1:; .12
9.1 8.4 817 8:3

Marton 1947/48
(Tangimoana) 1943/44

1944/45
Normal

Hamilton 1942/43
1941/42
1948/49

Stratford
Normal
1940/41

(New Plymouth) 1943/44
1945/46

Low
Average
High

11.8 14.i
13.4 16.1
13.3 15.5
13.7 11.5

Low
Average
High

9 . 3
24.8
13.7
18.0

7.4

17.7
1 7 . 9
12.1
15.2
1 0 . 7
12.2
10.8
11.0

Ei::

7 . 3

7;
lOi
14.3

8.2
12.4

‘E
11:5

E
13:6
11.1
12.8
11.5
23.3
14.3z Normal

u Winton 1942/43
(Invercargill) 1945/46  1943/44

Normal
Manutuke 1945/46
(Gisborne) 1948/49

1946/47
Normal

Kirwee
(Christchurch)

1942/43
1943/44
i944/45
Normal

Winchmore
(Ashburton) Ei:i;::

Normal
Dargaville 1948/49

Normal

Low
Average
High

Low
Average
High

Low
Average
High

Low
Average

8.8
7.0

E
13.0
14.3
12.1

6.3
4.8
4.3
7.2

E
7:4

17.2
14.6 10.3 10.5

5.0

;:;
7.3
4 . 6
5.7
3.4

1 0 . 6

1F.t

12.7
11.6

2 . 2
6 . 2
7.7

fi:
13:o

12.4
14.0

7 . 2
12.6
14.3
10.0
13.8
11.6
10.7
12.0

3 . 3
7.5

10.6
14.2

7.0
10.2
11.9

Y E A R
4 2 . 7
3x4

“;fE
39:2
43.7
49.6
4 6 . 4
54.1
62.4
61.5
6 0 . 7
3 9 . 5
4 6 . 5
37.7
4 5 . 0
2 8 . 2
39.1
40.8
39.4
3 0 . 2 I
37 .1
19.4
27.7
30.1
3 0 . 8
29.6
51.0
4 7 . 3



these show in the lowest production year a continua-
tion of spring. pasture- production, but at a relatively .
low level, into the summer and: autumn. When the
spring growth was better, however, a slump in growth
occurred either in the summer or in the autumn.
Winter growth is small and it would appear that pas-
ture growth at any season is, unreliable. ’

Winchmore: With- two years’ figures. only, it is
clear that spring growth dominates yearly production
to a much greater extent than in other districts. If
this fails, yearly production is very low indeed.

Dargaville: The only year for which pasture pro-
duction figures are available shows a good spread of
production in winter, spring, and summer, with some
falling off.  in the autumn.

3. RELATION OF. SEASONAL PASTURE PRO-
DUCTION TO RAINFALL

I

Table 4 summarises the rainfall. totals‘ in
seasonal and yearly periods in a “low,” an “average,”
and a “high” grassland production year in the districts
considered.

The comparison of rainfall with production
’(Tables 2 and 3) shows that the total yearly rainfall

bears little relation to the total yearly production of
grass. Furthermore, the winter rainfall appears to
have little ‘effect on winter pasture production, but the

data in low rainfall districts is not sufficient to enable
this to be firmly established in those areas.

Spring rainfall shows the least variation and
generally is not closely associated with produtition
variations except at Winchmore on light land where a
low spring rainfall was associated with low spring-and
yearly pasture production despite better. rains in the
summer and autumn following. - ‘.

Summer rainfall (December, January, and Febru-
ary) appears to be the most variable and to be closely
correlated with summer pasture production. Signifi-
cant .positive  correlation co-efficients have been estab-

lished between pasture production and rainfall totals
for these three months for the data in Tables’2 and 3.
For “high-producing” districts (Marton,  Hamilton;and
Manutuke) the value is ~10.665, while for the remain-
ing districts the value r==O.648  was found. Expressed
in terms of the increase in production of dry matter
of herbage  for each inch of .rainfall  ‘for the -three-
monthly totals the values of 222’  Ib.  dry .matter-  for
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high-producing districts and 288 lb dry matter of pas-
ture herbage  for the remaining districts were calcu-
lated. However, this difference is not statistically
significant.

The autumn rainfall appears to be more consistent
than the summer and to be less closely associated with
pasture production. The period considered as autumn
extends to the end of May, by which time summer dry
spells have usually been broken and temperature is be-
coming the critical factor. The .correlation  between
rainfall and production would no doubt be closer in the
early autumn months.

Temperature has a marked effect on production
and earlier work based on the Ruakura trials (3)
showed good correlation between both soil (4 inches)
and screen maximum temperatures and pasture pro-
duction during periods when moisture was not a limit-
ing factor.

4. SEASONAL PRODUCTION OF SEVERAL PAS-
TURE SPECIES

One of the most valuable features of pasture
growth rate data is the examination. of the contri-
bution to total production made by the various
elements of the sward at different seasons of the year.
Species production figures are obtained from dissec-
tions of the mown herbage  into species components.
The relative proportions of each species present can be
determined by weighing on a dry matter basis and the
production of such species can be estimated by apply-
ing such percentage data to the total dry matter pro-
duction figures. Species dissection analyses up to 1947
were carried out by the Grasslands Division, Depart-
ment of Scientific and Industrial Research, and since
that year by the Rukuhia Soil Fertility Research
Station, Department of Agriculture, Hamilton.

For the following material trials at various
centres have .been  taken whose swards contained
appreciable amounts of each species considered. In.
most cases such trials are not those analysed previ-
ously in this paper.

Perennial Ryegrass  (Graph 2)
As the domina_nt  species in a sward perennial

ryegrass  is one of the first grasses to come away in
(3) Lynch, P, B.-Yields and Compositions of Pastures on Certain Soil

Types  in the Waipn County, N.Z.,  as influenced by Season and
F e r t i l i z e r . Unpublished Thesis; 1938.
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the spring. At Marton  growth usually commences in
early September and is at a maximum in October and
November. ,.A marked falling-off in production usually
occurs during December, January, and February, and
autumn recovery in March or April is dependent on

m9J  ,‘,cy ,942 nc3 a4
Graph ‘L.-Ryegrass  and white clover. Seasonal changes in grbwth  rate

and percentage in herbage. Tr ia l  0 ,  Marton.

rainfall. Graph 4 illustrates the extreme variability of
the summer and autumn production of perennial rye-
grass. In the 1940-41 season autumn growth failed;
in 1941-42 it was substantial, ‘while in 1942-43 it
equalled  spring production.

Expressed as a percentage, of the mown herbage,
perennial ryegrass  is at its lowest in the summer and
highest in the winter and spring.

White Clover  (Graph 2)
Herbage  production of white clover is small except

during the summer and autumn. The percentage of
white clover in the mown herbage  follows a similar
trend. In a sward that by ground cover estimation was
a first-class balance between perennial ryegrass  and
white clover, the actual production from white clover
is surprisingly small. The .large  amount of evidence
avai.lable  .shows  that dominant clover swards are
usually low-producing.
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Timothy (Graph 3)
In a- sward at Marton  .dominantly  perennial. rye-

grass with much red and white clover an.d  Poa
trivialis,  timothy has shown the following features
with regard to production:-

iW” SR,l ‘WJ ‘W WJ

Graph  3.-Timothy. Seasona l  changes  in  growth  late  a n d  Ixrcentage
i n  herbage. T r i a l  0. Marton.

1. It is later in growth than perennial ryegrass
in the spring by about a month.

2. Winter production is negligible and from June
to August is relatively much less than that of
perennial ryegrass.

3. The “summer slump” in production is less
pronounced than with perennial ryegrass.

4. As a percentage of the mown herbage  timothy
is prominent in the months October to April.

Timothy-dominant swards at Marton  in 194’7-48
yielded about 80 per cent. of that of ryegrass-domin:
ant swards: in 1948-49 the figures was 88 per cent.
However, the production of the sward of Graph 5
where timothy was sub-dominant to perennial ryegrass
was slightly better than a comparable ryegrass-white
clover sward without timothy. This may have been
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due to the more lenient grazing that was required to
maintain timothy in’the sward;

Cocksfoot (Graph 4) : . .
In a cocksfoot-dominant sward at‘Marton  the out-

standing feature was the late summer and autumn
production of cocksfoot, which in most years approxi-

&aph~  i.-C&ksf&. Seasonah ehan&s  i n  growth  iate  ani.  p e r c e n t a g e
‘ o f  herbaae. .Trial  0 ,  Marton.

mated the spring production of that species. In con-
trast, perennial ryegrass  gives the bulk of its growth
in’the spring. Winter growth of cocksfoot is good, but
in each season  except that of 1941-42 production
slumps in January and February only to recover again
in’l&e  summer and autumn. This mid-summer drop
in, production coincides with a lower percentage of
cocksfoot in the mown’ herbage.  ~.  Apart from this
I&iod  the proportion of cocksfoot in the herbage  is
relatively consistent. ,,  .
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Total pasture Groduction of this cocksfoot-domin-
ant sward was slightly better than ‘a comptirable  per-1
ennial  ryegrass-dominant sward, but again this, may
have associated with more lenient grazing.

The “other” species shown *in Graph 6 were
mainly Yorkshire fog and red and white clover.

Yorkshire Fog (Graph 5)
At Stratford the growth rate of Yorkshire fog

throughout the yearshows less variation than that of
many other species. The striking feature of this
species is its winter production, which is most clearly
seen in considering the percentage present in the
mown herbage.  This figure rises to a maximum in the
late winter and early spring in most years.

G r a p h  S . - Y o r k s h i r e  fog  and  sweet  verna l . Seasonal changes in growth
rate  and  percentage  in  herbage,  S t r a t f o r d .

, . I:
Nevertheless evidence from Marton  trials shows

that total pasture production declines when Yorkshire
fog-increases, although this effect is complicated by
the fact that the main reason for increasing amounts
of Yorkshire fog is deelining  fertility. -On  an untop-
dressed sward at Marton  now dominantly Yorkshire
fog, production is now only half that of- adjacent top-
dressed ryegrass-white clover swards.
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Sweet ‘ST&al (Graph 5)
~_

Although sweet vernal is present in the, sward in
considerable -amounts at Stratford{ its contribution to
production has been small. The interesting point is,
however, that,. except for the 1943-44 season, sweet
vernal is prominent when Yorkshire fog is in relatively
small proportion in the mown herbage,  and vernal
practically disappears in the winter and early  spring
when fog shows to best advantage;

Graph  6 . Dargaville  1947-48 Wairoa 1942-43
(Pas&+ml) (Paspalum and Pea  trivialis)

Paspnlum a n d  Pod  tnvialis. Seasonal changes in growth rate and percentage
i n  herbage.

I.:...: .. -- ~.

Paspalum (Graph 6)
. . . At Dargaville on a sward where perennial rye-
&ass and’paspalum alternately dominate, the propor-
tion of one of these species in the mown herbage  .varies
inversely with that of the other. Paspalum growth
occurs mainly from November to April, while perennial
ryegrass  ‘is dominant in the winter and early spring.
The autumn growth is practically pure paspalum.

The two years’ production figures Available  from
Dargaville do not show the summer slump in pasture
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production to nearly the extent,seen  in other swards
in other districts.

At Wairoa where-a  small.amount  of paspalum in
the sward was greatly overshadowed by ryegrass
growth the production period of paspalum was from
.November  to March in one season only.

Pea trioiah  (Graph 6)
From the limited evidence of one year’s figures

from Wairoa, it would appear that Poa trivialis is a
winter producer, making practically all its growth in
the June-October period. At other periods of the
year Poa tnhialis  ceases growth and is replaced by
ryegrass  and possibly paspalum in the Wairoa trial.

WI .wLI Bd9

Graph  V.--Red  C l o v e r . Seasonal  changes  i n
i n  herbage,  W a i m a t e

growth rate  and wwxntage
‘vveat.

Red Clover (Graph 7)

At Waimate West the season for red clover
growth extends from November to May, but except in
1947 the maximum growth period was from November
to February only. White clover gives more winter and
spring production than red clover, but both species
contribute most towards pasture production in the
summer months.

Graph 7 shows an exceptionally high level of
winter production in two seasons at Waimate West
(Hawera).

167



: .SUMMARY..  ‘.

I have briefly outlined the type of data that. is
being accumulated from, pasture rate-of-growth trials.
The application of the data to the practical problems
of the farmer and of the research worker will be suf-
ficiently obvious. The agricultural production of New
Zealand is based on the productivity of her pastures.
Surely a study of pasture production is worth while
in any case, but particularly ,when the unreliability of
the grass crop can be demonstrated. The compara-
t.ively  steady demand of the grazing animal super-
imposed on highly variable pasture production will
always create prob!ems  of stock husbandry and of the
provision of supplementary feed, whether of conserved
pastures or special crops.

168


