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SCUE ASPLCTS (i HITACGEICUS FERTILISERS
I8 RELATION TO pLanT TOXI CITY.

N B gttt il o B il et o ot S

E.A. .adden, Pant Research Sation,
Pal mer st on iorth.

Hitrogen IS an essential plant food and it is
particularly i nportant that further know edPe of the
correct nethod and tine of nmaking it available to pas-
ture. plants should be obtained in these days when a
steady high production per acre at lew cost is desired.

. . Hitrogen applied in various forns andunder

differing conditions has produced definite differences
in the growth of pasture plants. Certain forms have
Proved efinitely "toxie" to some species while ot her
orns have encouraged the growth of all plants in the

pasture association.

- inowledge of the action of different forns of
the nitrogenous fgertmsers on pasture species is val-
uable, 1f not essential, when correct balance <f the
grasses and clovers is required. Thi s knowledge | S'
-equally valuable in the maintenance of playing greens
where weed and cl over control is essential.

_ The term"toxic" is applied to those fertilisetrs
which, when applied, vven at noderately light rates, «f
from one to two cwt. per acre, cause a burning of the
foliage or retard the growh of. the plant through sore
conplex action between the soil and the plant.

. _"Non-texic™ nitrogenous fertilisers are those
which stinulate the growh of all pasture plants.

These so-called "toxic™ fertilisers are nore
severe on some plants such as clovers and weeds than
they are on grasses.

The endeavour in this paper is to gather
infsrmetion regarding this “"toxicity" and to explain
scme ¢f the possibilities of increasing production
without causing those bad effects which are generally
associated wth the wuse of certain nitrogenous
fertilisers.

. Before dealing wth these so-called "toxic"
nitrogenous fertilisers sone reference to other conmer-
cial nitrogenous fertilisers should be nade for conpar-
ative  purposes.

Dried blood is perhaps one of the ol dest .Jitrogenous
fertilisers of  commerce. It is glow in its action and
conparatively low in nitrogen content. It is "non-
toxic" and is an organic fertiliser.

ditre-chalk i S @ "non-toxic" i norganic, quickly acting
fertiTiser which would be valuable for topdressing
pastures requiring nitrogen were it net for the fact
that in its present commercial form it is difficult to
di stribute.

Calcium cyanamde is also an inorganic nitrogenous
fertiTiser but has slight "toxic" effects on pasture
plants. This "toxicity" however is only tenporary aad
should not be considered so serious as the cumulative
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and permanent "toxic" effects of certain other fertilissrs.

Jitrate of Sodais a quickly acting inorganic fertiliser
of ‘the "non-toxic" form. It i s one of the nost commonly
used nitrogenous fertilisers but its use for pasture top-
-dressing has been limited on account of the difficulty ¢f
even distribution through  mechanical distributors, Tt 6
new synthetic nitrate of soda in granulated form can %e

more evenly distributed than the dader crystalline type.

The so-called '"toxictitrogenous fertilisers
are those in which tre nitrogen is conbined in ammoniacal
form as Ammoni um phosphate and 4mmonium sulphate. Anron-
ium phosphates of differing nitrogen to phosphate ratios
have been manufactured and these fertilisers may have
gained popularity for pasture topdressing on account of
‘their cpncentrated formwere it not for the fact that the
smal| crystals wunite to form large harda lunps which. are
difficut to crush fine enough 'to permt of even distri-
bution.

Ead Amonium phosphates been wused to any grest
extent deleterious effects simlar to those caused by
sulphate of amwnia nay have been noticed nore frequently;
Sulphate of Anmmonia is the most common i norganic nitro-
genous fertiliser uscd ON pastures. It is used either
al one or combi ned with sup-rpkosphate as anmoni at ed super.

- Sulphate of ammonia had been tried: on experi-
mental plots t3 determine its value and effect in compér-
ison With other nitrogunous fertilisers.  The results of
the experimentsg i N mMaNy instances have not begn i N favour .
of Sul phate ef anmonia which in certainocases has produccd
an adverse effect on pasturcs.  The reason. feor this ultid
mat e adverse. effect has not beensatisfactorily explained,
but it is hoped that the details set out in, subsequent
par-agraphs may reveal sone possible explenations.

The data upon which the reasoning i-s based have
been obtained | argely fromthe greenkeeping research work
which has' been conducted in New Zealand during the | ast
four ‘years. Observations on pasture and greenkeeping
researeh plot trials have been correlated wth results
obtained. in farm practice and these, together with sone
knowledge of the vast amount of -research work which has
been conduct ed i n-ot her countries, makes possible a better.
understanding of the nerits and denerits of ammoniacal
nitrogenous  fertiliscrs.

Table 1 wll give sone indication of the effect
of Sulphate of ammni a and other .aitrcgenous fertilisers.
o1 a closely nown turf.

The analyscs® shown wore made onthg grecnkesp-
ing research plots where weed and clover gontrol and
suppre ssionwa Sd o sired.

Table 1,

Pl Ot .Ae Bn Cc Dl EP Fn
Bare ground 15 e 4 L e T
Brown top 43.2  37.C 28.9 38.6 43.9 37.9
Chew ngs )

f escue 35.1 28.6 26.6 25.Q 38.8 35.1

Clovers (annual

and perennial) 3.0 28.6 33.8 29.6 9.2 14.3"

Wiced S 3.7, 5.8 9.7 5,8 2.1 5.7
1€0.0 10C. 0 100.0 Do. o 100.0 10C.C

= Point nethod of pasturc analysis. -
Levy and liaaden, N.Z. Journalof Agriculture, Lay, 1933 .
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Plot 4 has been topiressed every 3 nonths over a peris:
of “three years .with Sulpha te of ammonia only, at the rs t :
of 1lf cwt. per acre per annum i.e.., 18 cat.. over the
duration of the trial

Plot B. Jitrophoska, a conplete fertiliser, containing
16.5% witrogen, 16.5% Phosphate, 20% Potash, was applied
at the rate of 75 cwt.. per acre per annum at three nonthly
intervals.

Plot C. Leunaphos, 8 fertiliser containing 20% Jitrogsn
“and 20% Phosphate was applied at 6 cw. per acre per
annum

Plot D.. Topdressed with a conplete fertiliser mix'ture,
Nitrate of soda 8 owt., Superphosphate 4 cwt., and 30%
Potash, 4 cwt. per acre per annum

Plot E. Topdressed with a conplete fertiliser mxture.
Sul phate of ammnia 6 cwt., Superphosphate 4 cwt., and
30% Potash, 4 c¢wt. per acre per annum

Plot ¥. Topdressed with a conplete fertiliser as for %
but received in addition 35 cubic yards of conpost per

acre per year. This acts as a burfer to the toxic fer-
tilisers and provides organic natter for the soil.

Wiere Amoni acal nitrogen has been used, plcts
A and E there has been a definite suppressicn of weeds
and clovers.

Hitrate nitrogen, glots B and D, has stimulated

clovers to an extent that they have created a snmother :cu
the grasses,

Leunaphos, Plot C, has produced & simlar  turf
to that on the ilitrate of soda and Hitrophoska plots.

Leunzsphos which IS "non-toxic™ IS supposed tc

centain 60% of Sulphate of ammonia. The ™aon-toxic"
effect 1S attributed to the granulated form in which.
Leunaphos is nade. To test this theory Leunaphos ond
Ammoni um  phosphate were each finely powdered and sppliié
to the turf, Ammoni um phosphate browned the grass
slightly and killed" a fairly large percentoge of woeds nnd
clovers, while Ieunsphos produced no such effect. Mhe,

"non-toxic" property Of Ieunapghos therefore may be attrii-
utable to some factor other than granulation, and suppcr:
lent to this supposition by reason of the fact that yhon
it is mxed with Iron sulphate, the latter i.s converted =o
an iron oxide. The ccnversion of iron sulphste to iron
oxi de has not been noticed when other nitrcgenous fertil@-

i sers have been mixed with iron sulphate and this prcbebly
imdicates that all the nitrogen of Ieunsphos is not nec-
essarily present in ammoniacal form

Past experience indicates that only these fer-
tilisers which contain ammcaimecal nitrogen have a "toxig”
effect on pasture. plants and yet there are many instancas
where these have been highly beneficial to both pastures
and playing greemg. This suggests that the deletericus
effects result, 'not from the use, but from the misuse :f
amoni acal fertilisers.

Sul phate of amonia increases SOl acidity ani
this soil condition retards bacterial developrment.. gcil
bacteria are necessary to convert ammonis to a nitrate,
which until recent years, wss ccnsidered to be the only
form in which plants could assimlate their nitrogen, %hut

o

O
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nmore recent ‘investigations disclose the fact that certsin
plants can sbsorb nitrogen 1N either thenitrate or ammon-
ia cal form.

To remedy or to prevent the apparent toxic effset
of Sulphate of ammonia in the past lime has been used.
This treatment has reduced soil acidity and this in turn
has favoured bacterisl developnent again..  Limeha-s..,
therefore, been val uabl e in alleviating the del eterious
effects of ammoniacal fertilisérs -but “it has not been
entirely satisfactory on account of ‘the losseg of nitrogen

it has caused. Through the conversion of the ammonia
into a ni-tra-te much of this has possibly been leached fren
the soil., while had no such conversion taken -place the

amonia would have been retained by the soil.

Overseas research workers, Blaskman, Breal,
Prianishnikow, Smirnow, iiothe s, Onslow, Ruhlana, and
Wetzel, and others, have conducted most extensive trials
with regard to the responses of various types of plants
tec different nitrogenous fertilisers.

To quote or refer specifically to these varioud
authorities seens unnecessary in this paper but summaris-
I ng some of the artioles on the subject should suffice.

' The salient features of the articles are': Plaats
that seclong to the botanicsl order gramineae Which embraczes
grasses, store reserves of sugars within their tissuss,
but plants of other botanical order-s, with exceptions,
store most of their carbohydrate reserves in & starch form
Amonium ions on absorbtion conbine with the sugar resi ’
erves of the plant to. form asparagine, but if the sugar
reserves are insufficient., the ammonium ions accumulate %o
a toxic extent.. The relative uptake by the pl ant of
nitrate or ammoniumions IS depsndent to some extent on
the acidity of the soil, the maxi mum absorbtion of anmon-
ium ion-s occurring in glightly acid soils.

Prom what has bson stated in the preceding para-
graphs, therefore, it is presumed that by the using o
Sulphate of ammonia the soil acidity is increascd, thus
necessitating that plants shall absorb a large percentag:
of their nitrogen requirenents in anmoniacal form
_ The value of amoniacal nitrogenous fertilisers
is dependent very largely upon the anount of reserve
sugars which the plant has available for conversion, by
the ammonium ions, to asparagine .

_ It appears that the formation of asporagine is
essential and that this substance is the starting point
of protein synthesis. If this is correct it is quite
obvious that to force the atscrbtion of Amonium ions not
only depletes the sugar reserves but it does so at such =
rate that protein synthesis is checked also.

Pants other than grasses, that 1is, those which
do not have abundant sugar reserves, &hould be nore readily
affected by the absorbtion of an excess of ammonium ions.
In practice it is fcund that this is so generally, as ia-
stanced by the faot that weeds and clcvers can be con-
trolled easily in lawng by heavy dressings of sulphste of
ammoni a. en however, this fertiliser i s applied
heavily and frequently to closely mown turf, the health
of the grasses is also greatlg inpaired despite the fact
that grasses store their 'carbohydrate reserves as sugars
and should therefore be able to tolerate heavy dressings
of sulphate of ammonia. This applies frequently in
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pastures also but in these circumstances the weakening ¢f
the grasses is invariably attributed to a reduction in the
olover content of the sward. This aspect cannot be over-
| ooked for no-doubt the reduction in clover content nust
materially affect the nitrate content of the soil and this
in turn would reflect unfavoursbly on the grasses after
theni trogen from the Sul phate of ammonia has bemn
exhausted.

Prevention of this "toxic" effeot of Sulphate of
amonia IS possible to some extent by limng to maintain
the soil in a neutral or very slight acid oondition.

This will prevent the quick uptake of amonium ions by the
plants and it wll permt bacterial activity and the con--
version of amonia to a nitrate.

Possibly the maintenance. of large sugar reserves
in all plants is still nore inportant and this is easgier
to-accomplish i f the plants, i.e., grasses and clovers
both, are liberally supplied witkh all necessary mneral
foods to ensure healthy growh.

As sugar reserves are apparently essential to
prevent the "texic" effect of sulphate of ammonia it seens
perfectly sound to recommend the spelling of pastures fzom
close grazing to permt a fair amount of |eaf growthpricr
to applying the fertiliser.

_ An outstanding instance of this was brought to ny
notice some nonths ago. A farmer tenporarily fenced off
a portion of a pasddock in order to concentrate a few calves
on a small area. Shortly afterwards the whole paddock
including the cl osely grazed portion wag topdressed with
Amoni a-ted super at cwt. per acre. The response ts the
fertiliser of the ungrazed pasture was a striking contrast
to the closely grazed” area where there was:-not on no
response bat o defirité detrimental effoct duc probably
t0 the "toxie™ action of thc ammoni a on the plants which
had no storage capacity for regorves of sugars.

The sane principle nust apply in the mansgemeat,
of playing greens which are being defoliated regularly %
the lawn mower.

The wuse of Sulphate of ammonia should not be
conderned but the type and condition of the turf upon
which it is to be used and the manner ana tinme of itg
application should be investigated for eaoh set of
climatic and environnental  conditions.

, In conclusion Ntrogenous fertilisers nay be
described as "toxice" and "non-toxic".  The "non-toxic"
forns such as Oied blood, Hitrate of soda, and Kitro-
chalk may be wused judiciously wthout fear of any detri-
nental effects to the pastures through either contact or
absorbti on. "Poxic™ forns such as sulphate of ammonia
can, under certain conditions, be injurious to pasture
plants, but in practice these fertilisers nay beapplied
to soils that have been previously 1limed to control acid-
ity, and to soils that are we1l supplied with organic
molter, which seens to act as a buffer to the "toxie™
principle.  In addition to these facts the application
of the fertiliser to pastures which are leafy, rather
then to those which are closely grazeSappears sound if
the theory of the sugar reserves rendering the ammonia
i nnocuous i S correct.
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