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M NERAL OONTENT OF PASTURES | NVESTI GATI ON AT THE CAWTHRON
[NSTTTUTE, NELSON, N, Z.

BY T« RIGG AND H.0.ASKEW, Cawthron |Institute,
Communi cat ed by H,0, Askew.

~ Wrk on the mneral content of pastures at the Cawthron
Institute commenced in 1928, when a survey of the pastures of the Waimes
County, Nelson, was undert aken.

. In this County, there is a large Variety of soil types, some
fertile and some. relatively infertile, Chemical exaninations of green
growth from the different pastures showed that the best pastures were
associated'with soils normally considered fertile and that the-pastures
with the best reputations anmong stock-men were highest in their con-
tents of mnerala.

The analysesof a series of sanples of, green pasture greth
collected in the early autum showed that Nelson pastures, considered
satisfactory by stock~men, differed in several respects from the
Engl i sh cultivated pastures anal ysed by Godden of the Rowett Institute.
In the Nelson pastures the phosphoric acid content was very nmuch,
higher fman that of the line, a reverse order to that found by Godden.,
In all cases, also the potash, chlorine, nitrogen, total- ash and sol uble
ash were greater than Godden's average figures. (ne striking result
was the "high percentage of crude protein found in these New Zeal and pas-
tures. The percentages outstrip the English figures,in one case
reaching practically 36 percent. The main floral constituents of the
Nelson pastures were per enni al ryegrass and white clover,a m xture
congidered ideal for pastures.

The -extremes of =ail .fertility, as judged by the conventional
met hods of soil anal ysis, were not reflected so rrarkedIP/ in the pasture
-analyses; above a certain fertility level, conparatively little 4if-
‘ference in the chemcal conposition of good pasture types was found.

OCCURRENCE OF EANTHIN CALCULI IN THE XIBNIYS OF SHEEP.

An interesting development of the pasture survey was the dis-
covery thatovera |arge area of country, known as the Mutere Hills
soil type, xanthin calculus formation 1n the kidneys of sheep was
more or less conmmon. The trouble was greatest on farns whem® pastures
were greatly deteriorated. On better farns |ocated on this soil type the
occurrence of xanthin calculi was unconmon.

_ Anal yses of pasture sanples from different farns on the Mutere
Hlls showed that where xenthin calculus troublc was common, the per-
centages of lime, phosphoric acid and protein were verylow. Topdressing
of the pastureswith [ime and phosphate greatly inproved the health and
rate of growth of sheep, and reduced the incidence of calculus, trouble.

BUSH-SICKNESS.

I n the Glenhope district, an ailment of sheep apparently identic'@ -
with "bush-si ckness® has been known for some time. Sheep in particular,
go off rapidly in condition and frequently die within four monthd when
their grazing is restrict& to particdar areas. Admnistration of ferric
anmonium citrate caused a rapid recovery in the health and condition
of the sheep.

An examnation of pasture samples from "healthy" and "unhealthy"
areas at Glenhope did not reveal any striking differences in the chem cal
conposi tion which woul d explain thé egeurrence of "obush-sickness" on
one fasture and not on others. The percentage of iron in the pasture
,sanpdes « carefully picked so as to F;])revent contamnation with soil -
was approximately the sane for both healthy and unhealthy types.



‘ A, ocomparison of soil sanples taken from the unhealthy granite
sgil =t Glenhope With those of typical “bush-sick" farns in the North
I sl and, showed that in every case the percentage of iron extracted by
weak acid (5% oxalic) was very low, Healthy soils differed from "bush-
sick" "soils 1n a much highercontent of iron'soluble in dilute acid.
Mich evidende has been obtained. pointing to the probability that iron
conpounds of the-soil ingested by stock as a result of the contam nation
of the pastures with soil, fornms on healthy soils an inportant part of
the iron requirenments of stock. On"hush-sick" soils the anmount of
iron provided for use by stock is probably nuch |ower, owing to the'
relatively small amount of available soil iron conpounds.

| NFLUENCE OF SEASON AND FERTILIZER ON THE YIELD AND COMPQBITION OF
NELSON PASTURES.

Much time has been devoted to a careful study of the effect of
season and nmanurial treatnent on the yield and chemical. conposition of
different Nelson pastures.  The experiments have shown the great
i mpor'tance of climtic conditions -in determning yield of pasture at
different periods of the year. In the Nelson district cold tenperature
greatly curtails pasture production during the whole of the period
comrencing in the mddle of April and extending to the mddle of Sep-

t emper . During June and July production of pasture is practically
at a standstill evenalthoughl |%eral manurial treatment has been given .

Drought has a pronounced effect not only on pasture. yield, but
cm chem cal composition. Low percentages of phosphoric acid and nitro-
gen in pasture grass invariably accompanied droughty soil conditions.

USE OF NITROGENOUS MANURES.

A number of experiments has been instituted in order to, ascertain
the effect of nitrogenous manures on both yield and chemcal conposition
of different Nel son pastures.

+In one experinent a conparison of the effect of the follow ng
ni trogenous manures has been made: - Sulphate of ammoni a, suITphate of
ammoni a plus ground limestone, nitro-chalk, am calnitro, _The manures
were applied at the rate of 1 cwt. per- acre on three occasions during
the season. The plots, replicated ten tines, received a base treatnent
of superphosphate and sul phate of potash. The yield of dry matter for
the whole season was 4,100 |b. (approx.) per acre for plots-receiving
solely the base treatnent with super. and potash. The followng in-
creases in dry matter production resulted with the different nitrogenous
manur es: - Sul phate of ammonia and calnitro.each 400 |b. dry matter
per acre; sulphate of ammonia and ground linestone 350 | b. per acre,
~and nitre-chalk 230 Ib, per acre.

The increases in dry matter production from the three' applications
of the nitrogenous nanures varied considerably. The best result was
obtained from the spring application. The poorest increase resulted
from the summer application. Amonium sul phate gave the greatest
increase under good rainfall, but calnitro and nitro-chalk showed to
advant age when drywcather foll owed the topdressing of the plots. The
above results were obtained on a good rye and clover pasture |ocated
on a heavy loam at Appleby.

I'n another experinment much detailed work has been done. concerning
the effect of both season and fertilizer on ykeld and ﬂasture ¢ Omp oS~
ition (See Eull.26 Dept.S.I.R.,} . In continuation of these studies,
the effect of single and repeated applications of anmonium sul phate has
been under cl ose obg®rvation. In certain cases as many as five appli-
cations of ammonium sulphate at the rate of 4 cwt. per acre were nade.
On other plots,. five applications of ammonium sul phate were made at the
rate of 2 cwt. per acre.

The yield data from the plots showed that the value of anmonium
sul phate for increasing pasture production was Tﬂependent on a nuHIbgtror?c

factors, anmong which mght be nentioned: (1) The past manurial histo
of the pasture, (2) Rate anda frequency of ammonium sul phate applications;

(3) Time Of application of ammonium.sulphate. (4) Climatic conditions.
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_ I?jy far the best return from the use of ammonium sul phate was
obt ai ned from those plots where an application of nitrogenous manure
at the rate of 4 cwt. per acre was made each spring during the [ast
six years. The followng figures concerning yield of pasture under
Bartl cul ar manurigl treatment show the very lapeincreases whi ch have
een obtained by the regular use of 1cwt. 79r acre of nitrogenous
manur e.

Treat ment -per acre. , Production of drynmatter
|b,_per acre.

Untreated svee ... (o 450%

Ammonium Sulphste 1 cwt. . o coes 498

Super phosphate 4 cwt. ... o 4579

Super hosphate 2 cwut.) ; e 5203

Ammoni um Sul phate 4 cwt ) - o ’ :

Super phosphate 2 cwt. .

Sul phate of potash 3% cwt, A

Ammoni um sul phate 1 cwt.

Super phosphate 2 cwt. ;* 5148

Sul phate of potash & cwt. Peee

Note: .Previous to 1928 nitrate of soda was used instead of ammonium
sul phat e.

# Previous to preseftseason received, in addition, ¢ cwt. per acre of
ni trogenous manure.

Whi | e theuse of superphosphate has given a verysmal| increase
of only 276 1b., of dry matter per acre, ammdnium sulphate shows an
i ncrease of over680 | b. of dry matter. The highest yield was obtained
from plpts where the conplete treatnent consistin% of super.. potash
and nitrogen was used. revi ous experinents (Bull.26, Dept.S.I.R.,)
have shown the great.i nportance of potasSIC manures innalntaining
pasture production on this soil type.

_ Al though single -applications of anmonium sul phate applied over a
period of consecutive years have given notable increases in yield,
the increase in dry matter resulting from five applications during
the season of ammonium sul phate has not been so great per 1 cwt. of
amoni um sul phate applied as that resultingfrom a Single application.
The past manurial treatment of the plots has proved an inportant factor
in determning the magnitude of increase in dry matter production where
a number .of applications of ammonium sul phate has been made during the
season. On plots formerly untreated, 4 cw. of amonium sul phate
gave an increased yield of 871 [b. «f dry matter per acre. The sane
quantity of ammoni um sul pha ge applied to plots receiving a conplete
manure gave an increase of °39 Ib. of dry matter. Plots fornerly
recei vi ng superphosphateonl y gave an increase of 601 I b. of dry matter,
while plots fornerly receiving nitrogenous manure only, gave an in-
crease of 1023 |b. of dry natter per acre.

One interesting feature connected W th the use of anmoni umgul-
phate was the marked response in growh of grasses, particularly
erennial rye, and a suphression of clovers and broad-|eaved weeds.
his reduction, in the percentage of clovers and weeds was perhaps nost
noticeable on the plots which in the past had received no treatment,
On these plots clovers and trefoil were always very conspicuous during
m d-sumrer and autumm, and on this account suppression, where freguent
applications of anmonium sul phate were nade, could be nore easily seen.

A botanical separation of hay crops cut from the plots which had
been treated with ammonium sul phate during the previous season showed
that the useofthis fertilizer had very materially affected the flora.
Sone of the nore striking features of ‘thewe botanical separations are
shown bel ow.
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’ EFFECT OF AMMONI UM SULPHATE ON BOTANICAL COVPOSITION OF HAY

Tr eat ment Grasses. G oven,  \eeds. —
Untreated ... . e e 6544 25.5 . 9.1
Untreated plus =Bepeated applications :
~of nitrogen e, o 91.2 5.6 5.2
Nitrogen, single application ... 60.5 20.3 19.2
Nitrogen, repeated applications . . 4e9 2.6
Super phosphate and Potash o 92.5 - 25.5 5.2
Super. and potash plus one application '

of nitrogen e aes 75.0 - 48,7 6.3
Super . ?nd pot?sh_Plus repeated appli- 3.9

cations of nitrogen . o ; . .
Super phosphate al one . .g Lo teee 82:9 2§'§- 12:6
Super. plus repeated applications of .

ni trogen vere weus 90.5 6.3 3.2

- The data in the tatlk show that even with one application of
amoni um sul phate at the rate of 1 .cwt. per acre, the percentage of

clovers in the produce is definitely lowered. Where five applications ~<

of ammoni um sul phate were made in the previous season, the reduction
in clovers and weeds is very marked and a great increase in percentage
of grasses hastaken place. The past manurial treatment of the plots
has had little influence on clover suppression where repeated appli-
cations of anmonium sul phate have been made.

- Chenical ardyses of pasture saqples from plots with different
manurial treatnent have shown increased amounts of |ime, phosphate,

otash and. nitrogen Wwhen appropriate manures containing these plant

oods have been used. In every case the analyses of pasture sanples
have shown the inportant effect of climatic conditions on the conposition

of the pasture. ring drought periods nitrogen, phosphoric acid,
potash and sol uble ash percentages in the dry matter fell to Iow figures,
while the linme content was markedly increased. At the end of the

season when autum rains came a growh of pasture rich in nitrogen was
obtained, this being especially marked on plots where, owing to |ack

of moisture during thesummer, the heavy dressings of sul phate of _
amonia had not had an opportunity of exerting their full effect. Duri ng
t he greater part of the summer heavy dressings of ammoni um sul phate

did not increasethe nitrogen content of the pasture. The rclative
percentage of lime in the treated pastures fell after-each application
of ammonium sul phate, no doubt due to the depression in the percentage
of cl overs i n pasture growth.



