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Abstract

An experiment was conducted within the confines of a practical
farming si tuat ion.  Two treatments  were compared:  “Control” ,  where
the normal stocking rate was imposed without fertilizer nitrogen,
and “Ni t rogen” ,  where  a  s ingle  dress ing  of  urea  was  combined wi th
a  10% increase  in  the  normal  s tocking ra te .  Urea was appl ied when
ewes were set-stocked for lambing, in late winter 1970. Pasture
product ion  and animal  l iveweights  were  recorded over  the  ensuing
three  to  four  months .

Measurements under cage exclosures in the grazed paddocks
indicated an overall yield response of 1 820 kg DM/ha (+36%)  to
the  s ing le  d ress ing  of  58  kg  N/ha.  A greater  response was recorded
from grasses other than ryegrass, than from ryegrass, which con-
stituted 50% of control yield. The N effect declined with time.
Responses occurred i rrespect ive of  aspect  or  s lope.  Similar  measure-
ments under cages,  where herbage  was  repea tedly  cu t  and  d iscarded ,
indicated a  smaller  response and fai led to  show residual  effects  of  N.

Ewe l iveweights  showed a  grea te r  increase  in  the  Ni t rogen  group ,
and lamb liveweights were almost identical between treatments.
These  resu l t s  ind ica te  tha t  urea  appl ica t ion  s t imula ted  pas ture  growth
sufftciently  to more than meet the requirements of the additional
s t o c k .

INTRODUCTION

THERE has been little research into the use of fertilizer nitrogen
in New Zealand hill country farming. Sherlock and O’Connor
(1973) recently reported pasture responses to applied N during
1971 and 1972, measured in mowing trials at Te Kuiti. They
considered their data supported a case for fertilizer N use in hill
country beef operations throughout the King Country area, at costs
and prices ruling during 1973, but considered the use of fertilizer N
in sheepfarming as “a matter for hypothesis”. There appears to be
no research report relating to N use under sheepfarming conditions
in New Zealand.

* Grass lands  Div is ion ,  DSIR,  Pa lmers ton  Nor th .
$ Farmer,  “Ratahiwi”,  R.D.  2,  Woodvil le .
$ East  Coast  Farmers’  Fert i l izer  Co. ,  Dannevirke.
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TABLE 1: SITE DESCRIPTION OF PADDO.CKS  INVOLVED AND STOCKING RATES. (S.R.)

Blocks and
Treatments Site Description and  Soil Charncferisfics*

Area Mob S.R.
(ha) Size (ewes/ha)

I

II

III

IV

v

VI

Cont ro l

Ni t rogen

Cont ro l

Ni t rogen

Cont ro l

Ni t rogen

Cont ro l

Ni t rogen

Cont ro l

Ni t rogen

Control I

N i t rogen

Roll ing,  s teep faces,  W. aspect ,  230 m a.s.1.
Gleyed in tergrades  Y.G.E.-Y.B.E.
Makotuku hill soil-Matamau si. 1.
pH  5.3, Ca 7, K 15, P 11
Roll ing,  s teep faces,  small  f lat  areas,
W. aspect,  210 m a.s.1.
Soils as in I
pH  5.3, Ca 7, K 14, P 8
Easy rolling, E. aspect, 180 m a.s.1.
Intergrades Y.B.E.-Y.B.L.
Predominant ly  Dannevi rke  s i .  1,
pH  5.5, Ca 8, K 12, P 7
Roll ing,  s teep faces,  N.  aspect
200 m a.s.1.
Soils as in I
pH  5.3, Ca 7, K 13, P 11
Relat ively f lat ,  W. aspect ,  180 m a.s.1.
Intergrades Y.B.E.-Y.G.E. and Y.B.E.-Y.B.L.
Dannevirke s i .  1 .  and Matamau s i .  1 .
pH  5.5, Ca 9, K 13, P 8
D e t a i l s  a s  i n  V

pH  5.5, Ca 8, K 10, P 9

9.72

10.93

150

175

6.58 85

9.31 150

4.45 62

4.86 7 0

5.59

4.17

110

89

4.45

4.45

4.05

4.05

67 15.1

77 17.3

53 13.1

67 16.5

15.4

16.0

13.1

10.1

13.9

14.4

19.7

18.7

Average S.R. 15.8 ewes/ha (Control 15.1, Nitrogen 16.5)
* N.Z.M.S. 23713,  Land  Inventory  Survey ,  Woodvi l l e  County ,  Publ .  Dept  Lands  and  Survey  1971 .

Soi l  “quick  tes t”  resu l t s  by  cour tesy  Minis t ry  of  Agr icu l ture  and  F isher ies ,  Ruakura ,  Hami l ton .
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Late winter-early spring appears to be the period when feed
availability causes most general concern to hill country farmers
inthe  lower North Island (Mauger, 1971; Neilson,  1974). While
many farmers were convinced of the value of tactical inputs of
fertilizer N over this period, they were making decisions in the
virtual absence of relevant measurements. On-farm practices
encountered by the writers ranged from land-application to the
better, flat areas associated with hill country properties, for inten-
sive beef management, to aerial application of N to steep hill
country, where ewes were set-stocked for lambing. Accordingly,
it was decided to obtain some objective measure of the worth, or
otherwise, of this practice.

The property of Inglis and Company was made available for
this experiment. The owners considered that a recurrent feed
shortage during late winter-early spring (late July-early October)
was the limiting factor to further intensification of sheepfarming
on their property. The experimental objective was to ascertain
whether tactical use of fertilizer N could alleviate this critical
period of feed shortage, thereby raising carrying capacity, within
any restrictions imposed by existing pastures and management
practices.

EXPERIMENTAL

TREATMENTS AND SITE ;.
The farm is situated on the eastern side of the Ruahine Range,

some 5 km due north of Woodville, and ranges in altitude from
150 to 400 m above sea level. The moist, cool climate gives a long
growing season, with annual rainfall in the vicinity of 1 350 mm.
The property has a history of relatively intensive sheepfarming
since it was taken over by the present owners in 1950. Fertilizers,
mainly superphosphate at 250 to 315 kg/ha, had been applied to
the whole property each year for the previous 15 years, although
none was applied in the year immediately preceding this study.
Molybdenum had been included, with apparent advantage. Recent
experience with potassic fertilizer had indicated no K deficiency.
The farm supported pastures with a reasonable perennial ryegrass
content.

Pairs of paddocks were selected for similarity in soil type, slope,
aspect and previous stock carrying capacity. Six pairs were chosen
throughout the farm. Two could be described as predominantly
flat, two flat to rolling, and two rolling to steep. All experimental
paddocks were intensively grazed by mob-stocked ewes within
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7 days of the experiment’s commencement. Two treatments were
imposed:
(1) Control. In-lamb ewes were set-stocked at the “normal”
stocking rate (i.e., the mob size for that paddock, as determined
by the owners’ experience and records).
(2) Nitrogen. In this treatment, each paddock received 58 kg
N/ha, and was stocked with in-lamb ewes at its “normal” stocking
rate + 2.5 ewes/ha.

Treatments were randomly allocated between paddocks within
pairs, giving 6 replications. Urea was applied on August 13, 1970,
and sheep were introduced to all experimental paddocks within
the following two days. Site descriptions, soil characteristics and
stocking rates are presented in Table 1. Soils were sampled before
commencement of the experiment, and quick-test results are pre-
sented. K tests were relatively high, while P test figures in the
range 7 to 11 indicated medium to good available P status.

NITROGEN APPLICATION

Prior work indicated that the N application rate selected, 58 kg
N/ha, was just above the linear portion of response curves for
lower North Island conditions (During, 1967; Ball and Field,
unpublished data). Urea was the form of N chosen because its
prilled nature suited aerial application, it is normally cheaper
per unit of N than alternative forms, and because previous research
had shown little difference in effectiveness of N among the forms
of fertilizer commercially available (During, 1967; Ball, 1970a) .

Steepness of the terrain and wetness over the late winter-spring
period, meant that aerial application was the only feasible method
of application. Preliminary test runs were conducted near Danne-
virke, to assess swath width and displacement. A “Beaver”
(DHC-2) light aircraft was used, flying at an altitude of approxi-
mately 15 m. The aircraft was fitted with an Easton  (Dannevirke)
Air Flow Seed Spreader. At an application rate of 60 kg urea/ha,
granule frequency was fairly uniform over a swath width of 12Sm,
outside of which frequency fell away rapidly. The swath was dis-
placed some 12 m by a 25 km/h (estimated) cross-wind, but
spread was little affected. Urea was applied to the experimental
paddocks on August 13, 1970, as half splits in two directions.
Ground inspection indicated a satisfactory spread. Conditions
during application were cool, with intermittent showers. The soil
was very wet, and overnight showers followed; 8 mm of rain was
recorded at “Ratahiwi” homestead for the 24 h to 0730, August 14.
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PASTURE PRODUCTION MEASUREMENTS

Regrowth was measured under cage exclosures.  Four cages
(each 2 m”) were used in each paddock. Cages were apportioned
to representative site classes, although they were located at random
within those areas. Site classes were defined according to 8 compass
points for aspect, with three slope classes, flat, rolling and steep.

Following each measurement, cages were relocated at random
on to pasture which had been grazed to that time, but within the
site classes to which the particular cages had been allocated. Any
clumpy, uneaten herbage  was removed by pretrimming the fresh
sites at the harvesting height.

AS an adjunct to this study, continually mown, ungrazed plots
were established within the control paddock of each block. Two
cages were situated within each of the six control areas, on repre-
sentative site classes. Urea to give 58 kg N/ha was applied to one
half of each (plot area 1 m2),  while the other half received no
fertilizer. Regrowth on these plots was measured at the same time,
and in the same manner, as was that from other cages in the grazed
area, but the cages were repositioned in the same place after each
defoliation. In this way, the two fertilizer treatments were also
compared under continual mechanical defoliation.

All cages were positioned, and fertilizer plots laid down, during
the week following the aerial application of urea. Regrowth under
all cages was measured three times over the ensuing three months,
on September 22-24, October 20-22 and November 16-20, 1970.
Samples were harvested from beneath the cages with an electric
shearing handpiece, to leave a stubble approximating that in the
grazed areas. At the first two measurements, this meant harvesting
below 1 cm. Herbage yields and species’ contributions to yield
were determined in the conventional manner. All cages were indi-
vidually identified, and separate yield data were collected from
each.

For statistical treatment of the data, the four values obtained
at each harvest from each grazed paddock were averaged, giving
six sets of data for comparison. Similarly, the two sets of values
within control paddocks, from the.sites subject to repeated mech-
anical harvesting, were averaged, giving six sets of data for
comparison. The data were statistically analysed as a 2 X 2 fac-

. torial,  with six replications, comparing Control and Nitrogen treat-
meRts  (“fertilizer” effect) and regrowth following grazing and
mechanical harvesting (“defoliation” effect). In text and tables,
the term “mown” is used to indicate the treatments where cages
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were relocated in the same place following each harvest. Individual
identification of cages allowed yield comparisons between fertilizer
treatments within site classes.

AN I M A L ME A S U R E M E N T S

Animal measurements were considered to be a most relevant
check on pasture measurements. Ewe and lamb liveweights were
selected as the two characteristics for measurement. Accordingly,
25 ewes in each group were weighed and identified on August
17-18. These sheep were reweighed on December 9-10, three weeks
after conclusion of pasture measurements. Test animals remained
within the constraints of the experimental design until the final
weighing. Any ewes not rearing lambs or late-lambing ewes were
replaced in the experimental paddocks, with ewes and lambs, as
the study progressed.

All ewes at the final weighing were known to have reared lambs,
although a few of the test animals had been lost from some mobs
(failure to rear lambs and occasional loss of eartags). At the final
weighing, a random sample of 25 lambs from each mob were also
weighed.

For statistical purposes, the individual weights within each
group were averaged, giving six sets of data for comparison.
Individual sheep were not identified.

METEOROLOGICAL RECORDINGS

Daily rainfall was recorded at “Ratahiwi”  homestead. Monthly
rainfall over the experimental period is presented in Table 2, to-
gether with monthly averages covering the period 1957-1974.

TABLE 2: METEOROLOGICAL RECORDINGS OVER THE
EXPERIMENTAL PERIOD, AUGUST-NOVEMBER, 1970

-___~.-
Monthly Rainfall’ Monthly Screen Temperaturesf

(mm) (“0
Deviation of Mean

Recorded Au. Max. Min. Mean from Normal
- -

Aug. 107.4 118.9 13.0 4.4 ’ 8.7 +0.8
S e p . 183.1 108.4 14.6 7.1 10.8 +0.9
Oct. 143.3 121.9 1 6 . 1 8.9 12.5 +0.7
Nov. 70.9 96.5 18.9 9.2 14.0 +0.3..- - ~.

* Recorded at farm homestead.
+ Recordings by H. G. Cullen, Mangamutu, Pahiatua.

Source: N.Z. Gazette, 1970, extracted by N.Z. Meteorological Service.
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Temperature data reported in Table 2 are from an official station
at Mangamutu, near Pahiatua, approximately 20 km from the pro-
perty. It is considered that the monthly temperature deviations
recorded there should be similar to those at the trial site.

RESULTS

Herbage  yields are summarized in Table 3. Data for two minor
botanical components, weed species and dead herbage,  have not
been presented. Together, they contributed some 6 to 7% of
measured yield over the experimental period, irrespective of treat-
ments.

The principal feature of results from the individual measure-
ments was a significant fertilizer response on all three occasions.

TABLE 3 :  HERBAGE  YlELDS  MEASURED FOLLOWING THREE
PERIODS OF REGROWTH,  AND TOTALS FOR THE STUDY

PERIOD AUGUST 20-NOVEMBER  18,  1970

Trentments Total Clover Ryegrnss Other Grasses

FIRST  REGROWTH PERIOD

(Aug. 20 - Sep. 23)

Grazed:
Control 1 471
Nitrogen 2 242

Mown:
Control 1 482
Nitrogen 2 224

Results:
Fertilizer : < *

Defoliation n.s.
FXD ns.

S.E. -c 62

SECOND R~GRO~TII  PERIOD

(Sep. 24-  Oct. 21)

Grazed:
Control 1 279
Nitrogen 1 790

8 7 7 4 5 5G5
6 8 9 9 6 1095

1 0 1
8 7

11s.

ns.
n.s.
29

59 6 3 8 535
59 7 4 0 871

Mown:-
Control 1510 6 7
Nitrogen

Results:
Fertilizer
Defoliation
FxD

S.E.
&J;

1 678 5 5

* * 11,s.
ns. n.s.

* n.s.
+ 65 & 11

196

7 0 4 5 9 8
1 095 9 2 7

** * *
11,s. n.s.
n.s. n.s.

k 84 * 59

693 613
8 7 2 669

11.S.

n.s.
1l.S.

I? 78

**
ns.
**

* 44
119



TABLE 4: MEAN TOTAL HERBAGE  YIELDS FROM VARIOUS SITE CLASSES g0
E

Control Nitrogen Average responses

Site Mean Yield No. of Mean Yield No. of
Class (kg DMlha) Sites fkg DMlW Sites

Fla t  t o  undu la t ing 5 976
Roll ing,  N.  aspect 4902
Roll ing,  E.  aspect 5022
Roll ing,  SW. aspect 5892
Roll ing,  W. aspect 4512
Roll ing,  NW. aspect 5223
Steep, NW. aspect 4 199

7363
6 299
6674
6353
6256
6427
6394

Average  al l  s i te  c lasses 5 103 2 7 6539

kg DMlha

8
2
1
5
4
7
3

3 0

1387
1 3 9 7
1 652
462

1744
1 204
2 195

1436

Efficiency 2
% ( k g  DM/kg N)  $

0
2 3 23.9 g
29 24.1 it2

3 3 28.58 8.0 z39 30.1 II
2 2 20.8 Lb
5 2 37.8 Ecl
2 8 24.8 5

sz--- __- -~___-



TABLE 3-contd.
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Treatments Total Clover R yegrass Other-Grasses

T H I R D  R E G R O W T H P E R I O D

(Oct. 22 -Nov. 18)
Grazed:

Cont ro l 2 327
Ni t rogen 2861

Mown:
Cont ro l 2 185
Nitrogen 2 072

Results:
Fer t i l izer *
Defol ia t ion * *
FxD * *

SE. -c- 93
do.os 279

T O T A L S I;OR  S T U D Y  P E R I O D

(Aug.  20  - Nov.  18)
Grazed:

Cont ro l 5 076
Ni t rogen 6 894

Mown:
Cont ro l 5 178
Ni t rogen 5 973

Results:
Fer t i l izer * *
Defol ia t ion *
FxD * *

S.E. f 165
dr,.,z 500

118 978 1 020
75 1 266 1271

93 898 1  041
69 931 925

n.s. 1l.S.

n.s. n . s .
n . s . ns.

c 14 I? 106

264 2 362 2 120
202 3 003 3 238

261
211

ns.
n . s .
ns.

2~ 27

2 295
2 896

* *
ns.
n . s .

2 250

n.s.
4

**
-t-  59

179

2 253
2521

4*
**
* *

* 93
.314

Ryegrass  and “other grasses” both contributed to this at first, but
thereafter ryegrass  showed no significant response. Clover yields
were unaffected throughout. Significant fertilizer X defoliation
interactions occurred later. By the final measurement N responses
were recorded for both total and “other grasses” yields in the
grazed areas, but not where the plots had been repeatedly mown.

Over the three-month study period, total herbage  production
from the Nitrogen treatment was greater than from the Control,
irrespective of the method of defoliation. In the grazed paddocks,
measured herbage  yield increased by 1 820 kg DM/ha,  or 36%.
Where plots were continually mown, the measured N response was
less than half this, 795 kg DM/ha  or 15%. Clover yields, while
some 20% lower in the Nitrogen treatment, were not significantly



TABLE 5: CLASSES OF STOCK, AND MEAN LIVEWEIGHTS FOR EWES AND LAMBS

Blocks and
Treatments

Stock Class Ewe Liveweights (kg) Lamb Live-
Initial Final

:
Change weights (kg)Aug. 17-18 Dec. 9-10 Aug.-Dec. Dec. 9-10 R

Fz0

1 Cont ro l Chevio t X  R o m n e y  2-ths 44.9 46.1 +1.2 18.2
Ni t rogen

z42.6 46.0 +3.4 19.9 b-l

II Cont ro l Romney X Perendale 4-th t o 4
yr

49.0 47.5 -1.5 20.2Ni t rogen 49.1 48.5 -0.6 19.9 2
II1 Cont ro l Romney 2-ths 40.8 45.0 +4.2 19.0 cl

Ni t rogen 40.5 46.6 +6.1 18.9 z
IV Cont ro l Romney 4-th  to 4 yr 49.3 42.9 -6.4 17.3 E

Ni t rogen 47.7 40.6 -7.1 18.8V Cont ro l Romney 4-th  to 4
yr

50.4 52.8 F+2.4
22.9

Ni t rogen 48.2 52.8 +4.6 22.6 zi
VI Cont ro l Romney 4-th  to 4 yr 50.6 50.5 +0.1 22.8 >

Ni t rogen 47.6 50.2 +2.6 22.8
Means

Ec)

Cont ro l 47.50 47.47 +0.02 20.10
Ni t rogen 45.95 47.45 +1.50 20.50

2

Resul t * n . s . * ns. 5
S.E. -c 0.35 + 0.38 20.35 t 0.23
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affected. Under the conditions of the experiment, clovers  (almost
all Trifolium repens)  were a minor botanical component, con-
tributing only 5% to total yield from the Control pasture. Ryegrass
yields increased with Nitrogen over the study period, by 620 kg
DM/ha,  or 25%, irrespective of defoliation treatment. The yield of
grasses other than ryegrass  was also increased by the Nitrogen
treatment; however, this effect was much more pronounced where
regrowth was measured in the paddocks which had been continu-
ally grazed throughout the experiment. In the latter case, yield
increased by 1 120 kg DM/ha,  or 53%, while in the mown plots
the response was only 270 kg/ha, or 12%,  which was not sig-
nificant. In both defoliation treatments, the yield of grasses other
than ryegrass  from the Control treatment was similar, when totalled
over the study period.

Of the grasses, only ryegrass  was separated during botanical
analyses. However, the species making major contributions to
“other grasses” were noted visually for each sample during dis-
section. Throughout the experiment, browntop  (Agrostis tenuis)
and sweet vernal (Anthoxanthum odoratum) were the main con-
stituents, each being the major contributor to 29% of samples.
Poa (pea  spp.) and crested dogstail  (Cynosurus cristatus) were
‘intermediate, being pre-eminent species in 20 and 13% of samples,
respectively, while Yorkshire fog (Holcus  Zanatus)  and bromus
mollis:  (Bromus mollis) were the principal contributors on 5 and
3% of occasions. Minor contributors included Poa pratensis and
cocksfoot (Dactylis glomerata) . The frequency with which brown-
top was a major contributor was little affected by treatments, but
its significance declined with time, from 40% of samples after the
first  regrowth period in late winter-early spring, down to 22%
after the third regrowth period in late spring. The main compen-
satory change was in the frequency of crested dogstail. While a
major contributor to only 6% of samples at the first measurement,
this increased to 27% at the final measurement, when its frequency
exceeded that of all other relevant species. Crested dogstail
appeared to have been favoured by continual mowing, being the
major contributor to 24% of samples from this defoliation treat-
ment, but only 7% from the grazed series. The reverse was the
case with sweet vernal (and poa) being the major contributors
in 34 (20%) of samples in the grazed and 25 (12%) in the mown
series, respectively. Poa was the species most affected by the
fertilizer treatment. In one-quarter of the samples from the Nitro-
gen series, poa was the major contributor, but in only one-eighth
of samples from the Control series.
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Mean total yields from the various site classes are reported in
Table 4. Results are included only from those site classes on-which
measurements of both fertilizer treatments were made. Average
total yields over the three months are presented, including data
from both grazed and mown sites, While there was a considerable
range in average responses, a response to N is apparent, irrespec-
tive of slope or aspect. Response efficiency ranged from 8 to 38 kg
DM/kg  N applied. The average response over all site classes repre-
sented was 1 436 kg DM/ha,  or 28%, with an average response
efficiency of 25 kg DM/kg  N applied.

Mean liveweights for ewes and lambs are presented in Table 5.
Initial weighing took place just before lambing, a time when live-
weights should have been near a peak value for the year (Suckling,
1954). There were significant differences among blocks in body-
weight changes. However, on average, ewes in the Nitrogen treat-
ment gained significantly more body weight (1.5 kg) than those
in the Control group (0.02 kg). Lamb weights did not differ
significantly. The higher lamb body weights recorded in blocks
V and VI were significant, and associated with the use of Down
rams over the ewes in those mobs only.

No other aspect of stock performance was recorded. However,
field observations indicated no difference between treatments in
lambing performance, or in general stock health.

DJSCUSSION
PASTURE PRODUCTION
(see Tables 3 and 4)

The response  of 1 820 kg/ha recorded over the experimental
period in the grazed paddocks represents a response efficiency of
31.3 kg DM/kg  N applied. This compares very favourably with
values of 10 to 20, reported by During (1972))  for dressings up
to 34 kg N/ha in the Taranaki-Manawatu region, and agrees more
closely with values of 33 and 21 reported by Sherlock and
O’Connor (1973) from Te Kuiti, for N rates of 25 and 50 kg/ha,
respectively. As in their study, this experiment has shown that
response efficiency increases with measurement of several con-
secutive regrowths to include residual responses. In the grazed
treatment, the percentage response declined from an initial 52,
through 40, to 23 during the three consecutive measurements. The
total yield response of 795 kg DM/ha  measured in the mown plots,
at a response efficiency of 13.7 kg DM/kg  N, is in closer agree-
ment with the values reported by During, and figures of 12 to 25
reported by Ball (1970b)  from the Manawatu.
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An unexpected feature of these results was the responsiveness
to.N  of grasses other than ryegrass. At the First  measurement, this
sward component showed a greater response than ryegrass, which
constituted 50% of the Control yield. Under continued grazing,
the responsiveness of “other grasses” was sustained through all
measurements. A number of New Zealand publications have re-
ported the necessity to select ryegrass-dominant pastures in order
to obtain satisfactory N responses (During, 1967; Ball, 1969;
Sherlock and O’Connor, 1973))  thereby implying that other grass
species will be considerably less responsive than ryegrass. It was
not so under the conditions of this experiment. Neilson (1974)
reported from field experience in the Taihape-Waimarino area that
satisfactory responses to fertilizer N could be obtained from hill
country pastures over the late winter-early spring period, even
where such pastures contained less than 20% ryegrass. During
(1972) subsequently reported that P’ou annua and P. trivialis  are

responsive to N in winter.
An explanation for the different responses measured in the

grazed paddocks, as opposed to the mown plots, is not altogether
clear. At the first measurement, there was very little between the
two sets of results. This was to be expected, as both defoliation
treatments had been treated alike to that point, and is considered
to validate the view that differences which developed subsequently
were truly the result of the different methods of defoliation. Soil
conditions were very wet, and serious poaching was noticed in
some areas. It is possible that treading damage penalized regrowth
from the grazed areas, although this would have been expected to
affect both Control and Nitrogen treatments. If this explanation
were acceptable, rather larger N responses might have been ex-
pected from the grazed areas under drier conditions.

Similar results were reported by Sherlock and O’Connor (1973)
from a study by During, where small, repeatedly mown plots had
been situated in cattle-grazed pastures, with and without fertil-
izer N application. The explanation they gave for the superiority
of N responses in the grazed situation was that recycling of N,
through the weaner steers involved, gave a measurable, residual N
response, absent when the herbage  was mown and discarded over
three measurement periods. This explanation seems appropriate to
the data obtained from the final harvest in the present study, but
by itself does not fit in with the fact that total yields for Control
treatments were almost identical over the sudy period, irrespective
of the method of defoliation. N recycling, to any substantial extent,
would have been expected to increase grazed Control yield relative
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to mown Control. The possibility of alternative, interacting effects,
such as poaching under grazing and depletion of other nutrients
when mowings are discarded, cannot be overlooked. While there
is room for conjecture over the reasons, the point can be simply
made that, had this study been confined to mown plots, the data
obtained could have been misleading in relation to pasture per-
formance in the continuously grazed areas.

In the planning of this experiment, subjective decisions were
involved in choosing representative site classes on which to posi-
tion cages. There were misgivings about trying to measure pasture
production from paddocks 9 to 11 ha in area, using only four small
cages. The possibility of bias between treatments, in cage alloca-
tions to site classes, was recognized. As an independent check on
the response data obtained from the factorial design, Control and
Nitrogen treatments were compared within site classes, irrespective
of the blocks from which the data were derived (Table 4). While
only 57 of the total 72 measurement sites could be included, the
averaged total yields (Control = 5 103 kg/ha; Nitrogen = 6 539)
were very similar to those from the factorial design (Control =
5 120 kg/ha; Nitrogen = 6 433). It is considered that unequal
representation of measurement sites within site classes, and the
absence of comparable treatments from a number of site classes,
preclude further interpretation from these data.

A NIMAL P ERFORMANCE

(see Table 5)

In neither treatment did ewes gain a great deal in liveweight,
but, as the first weighing was just prior to lambing, some reduction
in body weights might well have been anticipated over the ensuing
4 months (Suckling, 1954). The significantly greater gain recorded
by ewes from the Nitrogen treatment is considered indicative of
better nutrition within that treatment. Such a conclusion is in
sympathy with the associated pasture production data.

When this study started in August, feed was very short in all
paddocks. By the conclusion of measurements, feed surpluses were
apparent under both treatments. Experimental considerations dic-
tated that urea had to be applied to hard-grazed pastures, shortly
after intensive mob-grazing. Ewes were set-stocked almost immedi-
ately. Such practice is not recommended because of poorer re-
sponses from very short stubble, and a delay between N applica-
tion and pasture responses (Ball, 1970a). The increased stocking
rate must have exerted a considerably greater grazing pressure
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relative to the Control treatment, over the initial two to three
weeks, before pasture DM responses to urea were effective; Visual
responses in the mown plots, where both treatments were adjacent,
were not noticed until the third week, ln effect, the design penal-
ized the Nitrogen treatment, with urea relied upon to meet the
feed requirements of the extra animals, but only after making up
the leeway from increased grazing pressure over the first few
weeks, when feed availability was severely limited. With appro-
priate management, particularly the spelling of paddocks following
N application, farmers might anticipate better results than those
obtained in this study.

That the initial liveweight of the marked sheep in the Nitrogen
group was significantly lower, was a chance occurrence, but an
unfortunate aspect of the experiment. The greater liveweight gain
of this group simply brought it up to the same final weight as the
Control group, which raises the question of whether both treat-
ments were stocked at an intensity which simply allowed them to
reach their potential body weights by early December. Suckling
(1959) reported much higher average liveweights for various age
classes of Romney ewes at Te Awa, than were found in this
experiment (two-tooths, 48.2 vs 43.2 kg; four-tooth to 4 years,
55.0 vs 48.6 kg). This comparison indicates that the stocking rates
involved were sufficiently high to allow any improvement in feed
availability to be expressed in improved liveweights, irrespective
of the small liveweight difference between the two groups at the
start of the experiment.

As there was no difference in lamb weights, increased pasture
growth appears to have compensated for the 10% increase in
stoclcing rate associated with the Nitrogen treatment.

G ENERAL

The 1970 spring was considered by local farmers to be “better
than average”, resulting in surplus feed almost a month earlier
than anticipated (see Table 2) . Such seasonal variation probably
worked against obtaining a more clear-cut result. It has been
reported from Ruakura that winter N responses are lower during
“growthy” winters than when control pasture production is low
(During, 1972),  with fertilizer N ensuring relatively high pasture
production in spite of seasonal variation between years. The
clement spring encountered during the present study certainly
resulted in lambs being fed much more adequately than was
anticipated.
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The absence of published information in the field has encour-
-aged the writers to compile this report, in spite of its limitations,
in the.sincere.  hope that it may prove useful, and may stimulate
further studies of benefit to hill country farming.
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