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Abstract

The effect of wIthholding superphosphate fefilllser  for up to fwe  years on grazed day pasture in
Taranakl.  has been assessed I” plot trtals.  Three sites  of different ntlal  solI  test phosphate (Olsen P) level
were used, VIZ.  16,  34 and 60.

Seasonal or annual dry matter yields, wxonal distrlbutlon of pasture growth, Olsen P. botamcal
Composltlon  and herbage P content were in general, not sigmficantly  affected by wthholdmg
superphosphate.

A farmlet  grazing trial has shown that withholding superphosphate for 18 months did not reduce dairy
production in the first season.

Farmers could make large short-term cost sawngs by wIthholdIng superphosphate fertillser,  without
affectmg  dairy  producton.
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INTRODUCTION

During the development of dairy systems on the highly phosphate-retentive volcanic
so i l s  o f  Taranak i  (PR 85-99%)  la rge  inputs  o f  fe r t i l i se r  have been and cont inue to  be  used.
Falling product prices and rising input costs necessitate critical evaluation of farm fertiliser
pol icy .

In Taranaki, a survey of commercial dairy farms (Wilson 1984) showed that over the
1979-82 dairy seasons, production averaged 390 kg milkfat  (MF)/ha at an average stocking
rate of 2.9 cows/ha with an application of 41 kg P/ha. Equivalent figures from the
exper imenta l  herds at  the Taranak i  Research Stat ion were 606 kg MF/ha,  a t  3 .6  cows/ha  w i th
only 21 kg P/ha applied. While data indicate scope for reduction of phosphate (P) fertiliser
applications on well-developed, intensively managed dairy farms in Taranaki, warnings
concern ing  the  de le te r ious  e f fec ts  o f  reduc ing  o r  ceas ing  fe r t i l i se r  app l i ca t ions  on  Nor th land
dairy  farms have been sounded (Shannon 1986).

This paper describes the effects of withholding superphosphate fertiliser on Taranaki
da i ry  pas ture  p roduc t ion ,  so i l  P  s ta tus  and an ima l  per fo rmance.

METHODS

Paddock tr ials
At  the  t r i a l  s i tes  the  loca l  so i l  t ype ,  Egmont  b rown loam,  i s  c lass i f i ed  in  the  New Zea land

system as a  ye l low-brown loam (Campbel l  &  Wi lde  1970) ;  the  area is  90  m a.s.1.  w i th  a  mean
annual  ra in fa l l  o f  1244 mm (NZ Meteoro log ica l  Serv ice  1984) .  Three paddocks wi th  d i f fe rent
initial Olsen P soil test levels (Table 1) were chosen to cover the range from a predicted P
responsive site (LP) to a non-responsive site (HP). The LP site was on a commercial farm
stocked at 2.9 milking cows/ha and producing 450 kg milkfat/ha,  with annual applications of
600 kg/ha 30% potassic superphosphate Fertiliser was last applied at the LP site in the
spr ing before  the t r ia l  began.  The MP and LP s i tes  were on a  demonst ra t ion  farm (ad jacent  to
the  LP s i te )  s tocked a t  4 .2  mi lk ing  cows/ha and produc ing  604 kg  milkfat/ha.  Superphosphate
was  las t  app l i ed  a t  t hese  s i t es  i n  1978 .

Each paddock was divided into six 40 x 50 m (approximately 0.2 ha) plots, randomly
al loca ted  to  two t rea tments  rep l i ca ted  th ree  t imes ,  i .e . ,
a . Superphosphate plus potassium chloride;



b. No superphosphate plus potassium chloride.
Fertiliser  was app l ied  annua l ly  in  la te  September ;  ra tes  o f  superphosphate  (Tab le  1)  a t

each  s i te  were  es t ima ted  to  ma in ta in  i n i t i a l  so i l  P  s ta tus .  Annua l  app l i ca t i ons  o f  100  kg  KCl/ha
(Tab le  1 )  ma in ta ined  so i l  tes t  po tass ium a t  8  o r  above .

Table 1: Summary of experimental treatments for paddock trials.

Site
Average Initial

Olsen P
Treatment

Rate of Rate  of
Superphosphate Potassium Chloride

LP 16 Superphosphate 250 100
No Superphosphate 0 100

M P 34 Superphosphate 350 100
No Superphosphate 0 100

H P 60 Superphosphate 450 100
No Superphosphate 0 100

The sites were grazed by dairy cows according to commercial practice, and pasture
production was assessed after each grazing by mower cuts from duplicate, pre-trimmed
exc losure  cages on each p lo t  (Lynch 1966) .

Pasture samples were collected in October, January, April and July using hand-shears,
from each of the 12 exclosure cages at each site, to determine pasture composition and
nutrient status. Soil samples (O-75 mm) were taken in triplicate from each plot at the same
t ime,  to  measure  changes  in  so i l  P  s ta tus .

Farmlet  trial
The Taranaki Agricultural Research Station, Normanby, at 122 m a.s.l.,  receives on

average 1070 mm ra in fa l l  annual ly  and the so i l  type is  Egmont  brown loam.  Four  farmlets  a t
the  Sta t ion  were  used fo r  the  fo l lowing t rea tments :
1 . Superphosphate and 3.7 cows/ha
2. No superphosphate and 3.7 cows/ha
3. Superphosphate  and 4 .3  cows/ha
4. No superphosphate and 4.3 cows/ha

Each farmlet  consisted of 10 paddocks with 20-cow  herds on total areas of 5.4 ha and
4.6  ha  to  p roduce the  two d i f fe ren t  s tock ing  ra tes .  The las t  p rev ious  app l i ca t ion  o f  fe r t i l i se r  on
a l l  fou r  farmlets  was in  September  1985;  in i t ia l  O lsen P leve ls  in  Ju ly  1986 were  28-30 over
all farmlets. The “superphosphate” farmlets received 300 kg/ha 30% potassic superphos-
phate in September 1986; the “no superphosphate” farmlets  received 100 kg KCVha  only.

Herbage  mass was assessed visually in every paddock each week; milk production and
compos i t i on ,  cow l i vewe igh t  and  cond i t i on  were  assessed  fo r tn igh t l y .  So i l  and  p lan t  samp les
were collected from every paddock in October, January, April and July to assess nutrient
status.

RESULTS

Paddock Trials
Af ter  f i ve  years  o f  w i thho ld ing  superphosphate  fe r t i l i ser ,  to ta l  annua l  pas ture  product ion

has  no t  dec reased  s ign i f i can t l y  a t  any  s i te  (Tab le  2)  and was typ ica l  o f  y ie lds  recorded under
mowing in Taranaki (Roberts & Thomson, 1984). Additionally, the HP site has not
consistently out-produced the LP site over the five years.

Differences in soil test levels owing to withholding superphosphate were significant in
year 4 only (PcO.01) a t  the LP s i te  and years  4  and 5  (PcO.05) a t  the  MP s i te  (Tab le  2 ) .  So i l
tes ts  a t  the  HP s i te  have not  d i f fe red .

Over the five years of the trials there has been no consistent change in the seasonal
d is t r ibu t ion  o f  pas ture  produc t ion  a t  any  o f  the  th ree  s i tes  (Tab le  3 ) .



Table  2: The affect of withholding superphosphate fertiliser on annual pasture production (t  DM/ha) and Olsen P soil test for
paddock trials.

LP M P HP

Site Production Olsen P Production Olsen P Production Olsen  P

Year 1 No P 11.6
P 11.0

Year 2 No P 13.0
P 12.6

Year 3 No P 14.1
P 15.1

Year 4 No P 11.6
P 11.9

Year 5 No P 15.1
P 15.0

Average No P 13.2
P 13.2

15
16
15
16
15
17
16
18”
17
18

11.5
11.7
13.6
14.3
11.6
12.0
12.6
13.0
12.9
13.6
12.5
12.9

32
36
33
36
36
41
34
3 9
32
3 9

13.2
12.6
15.2
14.9
14.3
14.5
12.2
12.6
12.2
12.9
13.4
13.5

62
57
58
56
59
60
57
63
53
57

* p-co.05
** P<O.Ol
NB: Data analysad wfthm  site and year only.

Table 3: The effect of withholding superphosphate fertiliser on seasonal pasture production (t DMJha)  for paddock trials.

Site LP M P H P

Su Au W i Sor Su Au W i Sor Su Au W i SCN

Year 1 No P 3.3 2.2 1.4 5.1 3.5
P 2.6 2.0 1.4 5.0 3.2

Year 2 No P 4.3 2.0 2.2 4.6 3.8
P 4.5 1.9 2.2 4.2 4.0

Year 3 No P 3.6 2.3 1.7 6.3 3.5
P 3.7 2.4 1.7 7.3" 3.7

Year 4 No P 3.6 0.9 2.0 5.1 4.8
P 3.7 0.9 2.2 5.1 4.5

Year 5 No P 6.4 3.0 1.4 4.4 5.2
P 6.3 3.2 1.6 4.0 5.4

1.4 1.5 5.1 3.9 2.3 2.1 4.9
1.6 1.7 5.0 3.4 2.4 2.0 4.8
2.9 1.4 5.6 4.4 2.9 2.5 5.4
3.5" 1.4 5.5 4.3 2.7 2.5 5.4
1.5 1.9 5.0 3.2 2.7 2.3 5.8
1.5 1.9 5.0 3.3 2.7 2.5 5.7
1.1 1.9 5.0 3.9 1.1 2.0 5.2
0.9 2.1' 5.5 3.9 1.0 2.1 5.5
2.4 1.3 4.0 4.5 2.6 1.1 3.9
2.7 1.6 4.0 4.8 2.9 1.3 3.9

* P-CO.05
** P<O.Ol
NB: Data analysed within site and year only.

Farmlet  Tr ia l
Withholding superphosphate fertiliser since spring 1985 has not affected milkfat

p roduc t ion  in  the  f i r s t  da i ry ing  season (Tab le  4 ) .
The LS groups produced, on average, 60 kg MFlha  more than the HS groups (Table 4)

and  tw ice  as  much  herbage  was conserved for  the LS groups (21 hay ba le  equ iva lents  c f .  9) .
So i l  tes t  P  decreased to  the  same ex ten t  on  a l l  farmlets  f rom Ju ly  1986 to  Ju ly  1987,  and

was unaffected by treatments (Table 4). In contrast, soil test sulphate was significantly
greater (P<O.Ol)  on  fe r t i l i sed  farmlets  in  Ju ly  1987 than  on  non- fe r t i l i sed  farmlets  (Tab le  4) .

Table 4: The effect of withholding superphosphate  on farmlet milkfat  production and soil test.

3.7 Cows/ha 4.3 Cows/ha
Superphosphate No Superphosphate Superphosphate No Superphosphate

Milkfat  Production 565 573 506 510
1966J87  (kg MFiha)
Soil Test P July 1966 30 28 30 28

July 1967 25 23 24 22

Soil Test S July 1966 29 28 28 30
July 1967 30” 24 36" 28

** P<O.Ol
NB: Statistical analysis applies along rows only
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From July  1986 to  Ju ly  1987  changes  in  so i l  tes t  P  be tween farmlets  were  non-s ign i f i can t ,  bu t
soit  test sulphate  had significantly decreased (P<O.Ol)  on the non-fertilised  farmlets. There
were no significant effects of stocking rates.

DISCUSSION

Af ter  f i ve  years  o f  w i thho ld ing  superphosphate  the  Olsen so i l  tes t  P  leve ls  fo r  the  MP and
HP sites have remained well above levels where a response to added P fertiliser would be
measureable. Seasonal and annual herbage  yield data reflect this, even though at the MP
si te  so i l  t es t  P  has  been  a  s i gn i f i can t l y  (Pt0.05)  lower  for  the last  two years on the areas f rom
which  superphosphate  has  been w i thhe ld  (Tab le  2 ) .  However ,  a t  the  LP s i te ,  so i l  tes ts  a re  in
the range where a response to added P fertiliser would be expected, but this has not been
reflected in significant differences in either seasonal distribution or annual yields due to
wi thho ld ing  superphospha te .  A l though  so i l  tes t  P  in  year  4  d i f fe red  s ign i f i can t l y  (P<O.Ol)  a t
the  LP s i te  (Tab le  2 )  seasona l  d is t r ibu t ion  o r  annua l  y ie ld  d id  no t  d i f fe r  (Tab les  2  and  3 ) .

These results can be explained by the chemical and botanical composition of the
pasture (Fig. 1). As the pasture chemical analysis for P was within the optimum range of
0.350.40% for pasture growth (Cornforth & Sinclair 1984) at all three sites (Fig. l), and was
not significantly affected by withholding superphosphate, seasonal and annual dry matter
production should not decrease. The MP and HP sites were perennial ryegrass and white
c lover  dominant ,  w i th  some cocks foot  and Pea  spec ies .  The  LP  s i t e  con ta i ned  l ess  ryegrass
and white clover and more Yorkshire fog, cocksfoot, prairie grass, soft brome and Pm

species, perhaps owing to its lower fertility or less intensive management. Withholding
superphosphate for five years has not signifcanlty affected botanical composition at any of
the  th ree  s i tes .  There fore ,  w i thout  change in  the  propor t ions  o f  g rass  and legume spec ies  o r
rep lacement  o f  the  dominant  g rass  spec ies  w i th  o thers  o f  d i f fe ren t  annua l  g rowth  d is t r ibu t ion ,
a l te ra t ion  o f  the  seasona l  d is t r ibu t ion  o f  pas ture  growth  th rough w i thho ld ing  superphosphate
would  not  be expected.

L P

I I

M P H P

III I I

her Other “l”W
Clover  weeds % P Ryegrass Clover Weeds % P Ryegrass Clover Weeds % P

Figure 1: Pasture composition at paddock trial sites in spring (average over 5 years).
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In  Taranak i ,  pas ture  produc t ion  and so i l  tes t  P  do  no t  decrease rap id ly  when w i thho ld ing
superphosphate froin grazed pasture for up to 5 years. Evidence from Northland (Shannon
1986) and elsewhere suggests that reducing or ceasing fertiliser for 1 or 2 years will not
decrease long-term pasture production, but that to continue longer would affect pasture
growth and composition and thus, by implication, decrease animal performance (Feyter &
O’Connor  1985;  Cornfor th  & S inc la i r  1986;  Shannon 1986;  Swi f t  1986) .

Although plot trials suggest that withholding superphosphate for 5 years should not
af fect  an imal  per formance,  ear ly  work in  Taranaki  (Thomson unpubl . )  and more recent  work
in  Nor th land (Bet te r idge 1985)  has  ind ica ted tha t  d ie tary  P leve ls  may l im i t  da i ry  product ion
over spring and summer. However, at the Waimate West Demonstration Farm, no
superphosphate has been applied for the last 8 dairying seasons and average production
has been 604 kg MF/ha  a t  4 .2  cows/ha  dur ing  th is  t ime.

In the first dairying season since withholding superphosphate on the farmlets, animal
performance has not declined. Soil S levels were significantly lower on the non-fertilised
farmlets  in  Ju ly  1987,  bu t  no t  enough to  a f fec t  pas ture  and an imal  p roduct ion .

The results of the farmlet  trial supports the contention that withholding superphosphate
for one or two years will have little effect on dairy production (Cornforth & Sinclair 1986;
Feyter 1987).
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