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HEALTHY leuves shine with u rich durk green
colour when udeyuutely fed.

PHOSPHATE shortage marks leuves with
reddish-purple, purticulurly on youny plunts.

POTASH deficiency uppeurs us u firing or
drying dlony the tips und edyes of
lowest leuves.

NITROGEN hunger sign is yellowing that starts
at fip and moves ulony middle of leuf.

MAGNESIUM deficiency cuuses whitish strips
dlony the veins und often u purplish colour
oh the underside of the lower leuves.

DROUGHT cuuses the corn to have u
greyish-green colour und the leuves roll up
nheurly to the size of u pencil.

DISEASE, helminthosporium blight, starts in
smuall spots, gradudlly spreads ucross ledf,

CHEMICALS muy sometimes burh tips,
edyes of leuves und ut other contucts. Tissue
dies, leuf becomes whitecup.
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This Corh Growers' Workshop dims to provide the essential information any farmer (including those hew to
corn us J crop) heeds to know or understand to be a successful corn grower.

Meet the feum of corn specidlists that can help with your corh heeds.
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Due to rupid advances in plant breediny
technoloyy, plunt protection und munuygement
expertise over the pust decude, there have been
significant incredses in the yield potential and stress
tolerance of corn. For many farmers producing corn
s u grain crop or for siluge production, the potentidl
exists to increuse profits. There dure mMuny importaunt
factors which will contribute to this. For irrigation
farmers, we could dlso udd water management,

The yield potential of corn will vary between districts
and farms becuuse of water avdilability, dltitude,
sunlight, soil structure and soil fertility. Yield potential
will dlso vary between seusons ut the sume site
dependinyg busicully on the seuson (e.yg. heut wave,
drought) us well as choice of hybrid, sowinhy fime
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und other ussociuted munugement decisions (e.y.
type und yuuntity of fertiliser applied and its timing).

However, ygood munugement is u key to economic
crop production. Good farmers achieve high corn
yields by making sure the plant has access to sufficient
plant nutrients and in the right proportions during the
whole growing seuson.

A budlanced fertility program is therefore u major step
towdards obtdining higher yields.

Well-fertilised crops cun dlso have other benefits to
the growing plant,

Irrigation experiments in USA have shown that a well
fertilised corn crop was 43 percent more efficient in
using water than a non-fertilised crop.

22VVNATIS d Profitdble crop.

Many growers ussume that the highest yielding
crops ure dlso the most profituble. There is u feeling
that incredsing inputs such as ferfiliser and water
will automdaticually leud to bigyer yields, und hence
more profit per hectare.,

Unfortunately, incredsing inputs to maximum levels
does hot dlways leud to bigyer yields und u better
profit margin. The highest yielding competition
winhing crop muay attract a lot of interest but it may
not be us profituble us u lower yielding crop that is
well managed.

The most profituble corh crop is obtuined by
optimising (rather than maximising) the key inputs
such us seed, fertiliser und wdater, und the fiming of
these inputs us shown in Figure 1.

Many farmers underestimate the effect of yield on
profit, equating a 10 percent increuse in yield with
u 10 percent increase in profit. The redl increuse in
profit may be 50 percent or even 100 percent. This
is because muny costs, such us cultivation, planting,
spraying etc remuain the sume for dll yield levels.

Emuil: simon.hihill@pioneer.com

“Variuble costs” to grow extra high yields
(more fertiliser, better weed and insect control, etc.)

“Fixed costs” stuy about the sume regurdless of yield
(inferest, tuxes, mMuchinery, ploughiny, harrowing, cultivating, harvesting, selling)

Averuge High

Y X 3

Very High “Contest Winning”

Yield Level

Unless you overspend on the varidble costs such us fertiliser, water, herbicides etc, yield will rise fuster then
cost giving you both more corn to sell and a greater profit margin per tonne of corn.

The critical factor is to know whether increasing your corn yield (by increusing your inputs) will give an
improvement in your profit maryin.

The followiny sections uddress euch of these uspects of ygrowing u profituble corn crop.



SAhowihe cornplant grows

A broud understunding of the yrowth of u corn
plant will dllow us to look dat when the criticdl
growth stages occur und the nhutritional and water
reyuirements ut those times.

Too often furmers spend u consideruble umount of
monhey on fertiliser, cultivation and wdatering their
crop only to end up with an average yield. They
have effectively used the optimum level of inputs
but have not dachieved the optfimum high yield
- usudlly because of poor timing of inputs or poor
Crop munugement.

This is usudlly due to a lack of khowledyge (or
cleur understunding) of the growth huabits und
reyuirements of u corn crop. Understunding u corn
plant's development and its critical growth stages
is essentiul if you ure to uchieve high yields und
obtdin muximum profitability.

The development of acornh pluntanditsrequirements
are shown in Figure 2 (on puye 6).

All corn plants follow the sume generdl puattern
of development, but differences in the time
various growth stages tuke depends primarily on
the hybrids muaturity (given similar conditions).
The fimes, heights and comments indicated in
Figure 2 are for a hybrid with a Compurdative
Relative Maturity (CRM) of agpproximately
120 days.

This is the first crificul stage in the life of the corn plant,

If the soil is too wet, too cold or too dry, germinution
may be slow or the youny seedling muy die before
establishment.

As the roots beyin to tuke over the job of hourishing
the plant, shortages of mujor elements can seriously
slow growth and development,

However muny of the tfroubles which can occur
at this stuge (including frost) heed not huve u
permunent effect on growth or yield. The youny
plant is flexible in its requirements aund hus a high
cupucity to recover from euarly setbacks.

This stuge creutes the root system und leuf structure
which will be used later to support the ear and grain
formation.

All the leaves the plunt will ever have are formed
during the first 3 weeks of growth.

They dre formed by u single growiny point which is
actudlly below the surface of the ground.

If the soil is too wet, too cold or too dry, germinution
may be slow or the youny seedling mauy die before
estublisnment. Corn plunts dre susceptible to
dumaugye by flooding, especidlly if temperutures are
high.

Although good ygrowth is desirable, this vegetative
stuge is not us critical in determining yield us eurlier
or later stuges. The corn plunt will recover from
injury in this stuge if later conditions are favourdable
und use good ugronomy practices to ussist in that
recovery e.y. foliar fertiliser application, inter-row
cultivation etc.

Approximately 30 days ufter planting (when the corh
plunt is about knee high) u dramatic chunye tukes
place in the function of the growinyg point.

The growinyg point is at the soil surface, and having
formed dll the leuves, develops info un embryonic
tussel.

This stage (including the following flowering stage)
is the most critical period in the development of
the corn plunt,

The plant has a high reguirement for nutrients, water
and the products of metabolism. Any shortages
of nutrient, (especidlly nitrogen) or wdauter, insect
dumuge or overcrowding will have d serious effect
on yield.

Any dumage to the pollen or edr structures ut this
time will be permunent und hus little chunce of
being overcome ldter,

During this stuge the lower internodes elongute
rapidly, and the plant undergoes extremely rapid
verficul growth.

The roots dlso grow rapidly and soon fill most of the
root zone.

Although edrs beygin to form shortly dafter tussel
initiation, euar size is determined over u three week
period in weeks 6-8.

The humbers of rows per ear are determined first,
then kernels per row.

Wuater or nutrient deficiency at this time will gredatly
reduce ygruin yield.

Having developed the plant structure, the
Mmuaize plant then directs most of its energy und
nutrient tfowdards producing kernels on an ear,
This is a criticul growth stuge becuuse of the
heavy demand for water und hutrient (especidlly
nitrogen) caused by the tremendous physioloyicdl
activity of the flowering plant. These requirements
are complicated by the fact that flowering
usudlly occurs in the middle of summer during hot
wedther.

A shortage of pollen is rarely a problem and a poor
seed set is usudlly the result of nutrient or water
shortages that either delay silking or result in kerhels
aborting after pollination.

The humbers of edrs und kernels have previously
been set,

But adverse conditions such ds moisture stress will
reduce kernel fill.

Exceptionadlly favourdable conditions of moisture and
fertility will result in better than usual kernel fill and
hence u better grdin yield thun expected.

This stage chiefly determines kernel size.

Approximately 50-70 days affer pollination the corn
kernel hus reached the greutest dry weight it will have
and cun be considered physiologically mature.

Physiological muaturity can be eusily determined by
the dppeurance of u 'black layer' at the tip of the
grain.

This analysis of the development of the corh
plant is obviously very brief, however it does
highlight the critical growth stages whenh d
shortage of inputs will have serious effects
onh the findl yield of the crop. This information
should be used to develop a crop strategy
that will yield a good profit margin bused
on your environment, financial and farm
circumstances, and goduls.

It should dlso be used to unalyse the levels of
and strateyies involved with three of the key
inputs in a successful/ profitauble corn crop,
namely seed, fertiliser and wdater.



Corn Development
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dsnuirientrequirements or.corn

Of dll the essentiul hutrients derived from the soil, N,
P and K (the primary nutrients) represent 83 percent
of the totdl absorbed. Cdlcium (Cu), maugnhesium
(Mg) and sulphur (S) are the secondary nutrients
and represent another 16 percent leaving only 1
percent for the micronutrients.

The umounts of the micronutrients (boron, chlorine,
copper, iron, mungunese, mMolybdenum und zinc)
reyuired dre very small but are sfill important to
achieving muximum yield and should only be
upplied when hecessary.,

Certain soil conditions are more likely to have
problems than others e.yg. zinc deficiency on high
pH soils. Of the secondary hutrients maghesium
and sulphur are the most likely to be d problem,
and then most likely only onh low pH and/or sundy
sails.

Corn: Grain and Silage

5.5 t/hu grdin Grain

40 t/ha green chop Stover
(12.8t dm/ha) Total

7 t/ha grdin Grain

50 t/ha green chop Stover
(16t dm/ha) Total

8.5 t/hu yrdin Grain

58 t/hu green chop Stover

(18.5t dm/ha) Total

10 t/ha grain Grain
65 t/hu green chop Stover

(20.8t dm/ha) Total

11 t/ha grain Grain
70 t/ha green chop Stover
(22.4t dm/ha) Total

Once u yield gyoul hus been set, then u fertiliser
program cun be worked out to provide the hecessary
nutrients. The yield godl should be set so that it fdlls in
the upper ranges of whuat is believed attainable, and
then cdlculate what amounts of ferfiliser to apply to
reach that godl. Figure 3 shows the amounts of N,
P, K, S und My removed by du corn crop depending
on yield and whether the crop is for grain dlonhe or
for siluge. A crop of 5.5t gruin/ha (40t green chop/
ha) would be u yield that could be obtuined under
reusonuble drylund conditions. A crop of 11t of grain/
ha (65t green crop/hu) would be un duchievable
yield under irriguted cropping conditions.

The Australian record for a corh crop for grain is 21.5
t/ha and the genhetic potentidl is believed to be
around 36 t/hu.,

Kilograms per hectare

N P K S Mg
121 19 24 9 11
44 7 97 11 20
165 26 121 20 31
136 24 30 11 13
54 10 120 13 25
190 34 150 24 38
151 28 36 13 15
64 12 143 15 30
215 40 179 28 45
176 32 41 15 17
74 14 167 17 35
240 46 208 32 52
190 35 45 16 18
80 15 180 18 35
270 50 225 34 56

It should be hoted that these figures ure hot ubsolute vulues. There cun be vuriutions up to
10 percent depending oh conditions. Of special note is that siluge removes more nutrients

than grdin dlohe, especidlly potussium.

FIGURE 3 : Plant nutrients taken up by a corn crop
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While figure 3 showed the totul quauntity of mujor
nutrients required, the dbove figure 4 indicates the
periods und rates of uptauke for N, P and K. By using
the two tubles in conjunction u culculation of the
fertiliser gquuntities reyuired by the corn crop ut
euch stuye of ygrowth cun be determined.

The fertility of a soil is a combination of its physical
charucteristics  (structure, texture, stability, density,
orgunic matter content) and its nutrient status (amount
of hitfrogen, phosphorus, potussium und other essentiul
nutrients which are readily avdilable to the crop). To
grow u profituble crop we should dim for the best
combinution of both.

The cultural practices employed in the growing of d
crop (e.y. no fill versus conventional fuarming) will have
the greutest effect on d soil's physical structure. But
that is beyond the scope of this puper. Suffice to say
however, that the greater the volume of soil the root
system cun explore, the greuter the yield potentidl
will be.

Growers with hard setfing soils should implement
practices such us deep ripping to breuk hard puns
and permanent beds or zero-till to improve Moisture
infiltration to the root zone of the crop. Inter-row
cultivation cun dlso be used to improve crop yrowth
and wuater infiltration as well as control weeds.

Yield increase or value
of yield increase

O ————— > A

Superior
manugement

Averuye
Mmunagement

Fertiliser
cost

Fertiliser rate

FIGURE 5

Except for some curbon, hydrogen and oxygen
derived from the dir, the soil is the sole supplier
of the plunt's hutrient and water requirements
(except where foliar fertilisation is used for u specific
purpose).

Figure 5: With superior manugement, higher rates or
fertiliser cun be profitubly used thun with average
munugement., With average munugement rate
A is optimal, with superior maunugement rate B is
optimal. (From Strizel, 1963).

The soil holds plunt nutrients in many forms. Some
dare reudily avdiluble to the plunt while others
have to be changed from an inorganic form to an
organic form the plant can use. It is important to
note that while the crop nutrient requirements are
minimal in the first 6 weeks of yrowth, the majority of
fertiliser should be applied at or prior to planting.

Different soil types hold different amounts of hutrients
and water for the plant to use. Sandy soils are
usudlly low in fertility (low organic mutter und leach
readily) and heed smaill doses of fertiliser and water
often (unfortunately this is hot always practicable).
Cluy soils on the other hand are inherently more
fertile und hold more wuter due to the higher level

or orgunhic mutter in the profile und their greuter
cution exchunyge cupucity (u result of their clay
cohntent).

Not dll soils have nutrients in a form avdiluble to the
plunt - some soils hauve a high fixing cupucity (e.y.
phosphorus in highly culcareous soils or high pH
soils).

The nutrients in the soil cun be likened to u suvinys
account. The umount of nhutrient avdiluble to the
plant is like the interest avdiluble from d savings
account, The larger the nutrient level in the soil
(savings uccount) the larger the amount avdildable
to the plant (interest).

Another influence on the avdilability of nutrients is the
soil's pH. Figure 6 shows the changes in plant nutrient
avdilability with changes in the soil pH. The width of
the horizontdl bar indicates the relative avdilability
of euch nutrient. Optimum pPH for corn is between
pH 6.0 und pH 7.0. Lime will make soils more dlkdline
und increuse the avdilubility of some nutrients when
upplied to ucid soils.



R o

7.0 8.0 9.0
NITROGEN
PHOSPHORUS
POTASSIUM 3

4.0 5.0 6.0
IRON
MAGANESE
BORON
COPPER AND ZINC

pH

SULFUR
CALCIUM

MAGNESIUM

MOLYBDENUM

Available nutrients in relation to pH.

FIGURE 6: Variability of plant nutrients to soil pH

Soil testing and plant tissue analysis are useful tools
to help with fertiliser decision mauking. The results of
these tests cannot tell precisely how much fertiliser is
reyuired to be upplied. They do yive un indicution
of the nutrient levels present und whether the levels
dare high, medium or low. From this, and experience,
un indication of how much fertiliser to apply cun be
determined.

If the soil is sumpled every year or two, the soil's
hutrient status und pH cun be Monitored und dn
ussessment mude dbout whether the levels are
rising, fulling, or being muintuined. The effectiveness
of the fertiliser programs can then be dussessed by
analysing crop yields aund the residuadl effect on soll
fertility.

Plant tissue testing is probubly a more reliuble
indicutor of the plunts need for micronutrients (or
trace elements). While this andlysis often comes

too lute to prevent deficiencies, it cun be useful for
overcominy deficiencies und modifying the fertiliser
programs for followiny crops.

This infroduces the conhcept of mMmuintenunce
fertilisation. This concept uims to keep the soil ut u
constunt level of fertility by replacing what has been
taken out by euch crop. In practice however, this
applies mainly fo the muajor nutrients of hitrogen,
phosphorus und potussium. A deficiency of u micro
hutrient cun have just us dumauying effect on yield
us u Mmucro nutrient even though they dare only
reguired in smull yuuntities (e.y. zinc).

If a saoil's fertility has been dllowed to run downh it may
take several yeurs of high applications of fertiliser (at
high cost) to overcome the soail fixing cupaucity uand
rebuild the fertility to its origindl level. Muintenance
fertilisation helps to overcome this problem dnd
keep the soil's fertility at a stable level.

Nitfrogen is an essential factor required for producing
good yields.

Rates of dpplied N are very much dependent on
the yield potentiul of u particular soil situation.

Asoiltest cun give uuseful guide to avdilauble nitrogen
for the crop. The hitrogen fertiliser then needed may
be pre-applied und/or upplied ut plunting, with
side-dressing to fill the totdl requirements.

Post-emergence upplications ure useful for irriguted
crops or where heavy rdin falls ufter emergence. If
the total amount of fertiliser to be dpplied is side-
dressed und dpplication is delayed beyond the first
four weeks dfter sowing, some vyield potential may
be lost. (Refer to Figure 2.)

Nitrogen is very mobile in the soil and losses through
leaching cun be substuntial. Denitfrificution losses
cun dlso be substantial in wet soils. The technigques of
split hitrogen application and/or water run hitrogen
cun be used to yreut udvuntuge under these
conditions.

There dre two other points to consider when
determining hitrogen application rates. Firstly the
efficiency of uptuke of ferfiliser-N is often only of
the order of 50 percent. Secondly orgunic (soil)
N is approximately 15-20 percent more effective
than applied fertiliser N for crop growth. This latter
point has important mManagement implications with
regards fo crop rotations and residudl N in the sail.

An 11 t/ha grain chop (70 t/ha green chop) will
only tuke up 35 percent - 95 ky - of its totdl
hitfrogen requirement during the first six weeks after
emergence. Then the next four weeks (prior to und
during silking) will see 53 percent of the totul N
reyuirements (145 ky) tuken up.

Uptake peuks aut 4 kg of N/ha/duy, placing huge
demands on fertiliser avdilability and yrower
munugement.

Nitrogen deficiencies show in severdl ways. When
youny corn is short of nitrogen, the whole plant is
pule yellowish green, small, and has spindly stalks.
Later, beginning with the bofttom ledves, the typicdl
V-shuped yellowiny from the fips of the leuves shows.
The ygreuter the deficiency the greuter the humber
of bottom leaves uffected. Smull cobs, often with
bare tips, result when nitrogen deficiencies occur
during silking and gruainfill. Refer symptom puges
(see inside cover).

Soil andadlysis results are useful wheh developiny
a phosphorus fertiliser program. In some soils,
phosphorus cun reuct with other soil components
and become unavdiluble to plants. In these soails,
when upplying the P fertiliser, band gpplicution is
generdlly the preferred method (6 cm below und to
the side of the seed). This reduces the P fixation aund
improves the recovery efficiency of the P ferfiliser.
Recovery is typicully seldom more than 15-20 percent
of thut upplied, even under good conditions.

P is vitdl in early root and seedling development.
For normal growth the younyg plants need d higher
percentuge of P in their tissues than they will later in
the seuson. Also, P is not mobile (the opposite of N)
und does hot leuch out of soils. This allows dll the P
to be upplied prior to or ut plunting so that the roots
may have access to the fertiliser.

Further, P uptake in plants can be restricted by poor
root estublishment (e.g. compuction, planting slot
smedring) und cold wet conditions, which may
occur with early plantings and cun result in poor root
vigour. Starter fertiliser will help in these situations.

If P deficiency is going to show it will appeur before
the plants are 65 cm tdll. It is characterised by slow
stunted growth, plants that are very dark green
with reddish purple ledf tips und margins and stems
that can show d purple colourdtion. As the plant
develops, plant maturity will be deluyed and silks
emeryge slowly.

An 11t/ha grain crop (70 t/ha green chop) takes
up dubout 30 percent - 15 kg - of its P requirements
during the first 565 days. Peuk uptuke of 0.75 ky/
Hua/day occurs during the 7-10 week period ufter
emergence, with totul uptuke beiny dubout 50 ky.
Refer symptom puyes (inside cover).

Corhrequires large amounts of potassium in quuntities
similar (hnumerically) to that of hitrogen.

Potassium is essentiul for vigorous growth, yet never
becomes a puart of proteins und other orygunic
compounds. It is vital to the structure aund efficiency
of the functioning of the com plunt for the production
aund movement of sugars to the developing edrs.

K does hot leuch to the sume extent us N hor
become tied up in unavdiluble or slowly avdilable
forms to the deyree that P does. However, like P, it
should hot be in the surfuce layer which will regularly
dry out und be unavdiluble to the growing plant.



K applications cun be carried out at unytime during
lund preparation. Some forms of K fertilisers heed
to be applied well in advance of plunting to be
avdiluble to the gyrowing crop.

An 11 t/ha grain crop (70 t/ha green chop) takes
up over 50 percent -117 kg - of its K requirement of
225 kg in the first 55 days. The youhy seedling does
hot reyuire much K but the rate of uptuke climbs
rapidly to a pedk in the three weeks leuding to
tasselling. K uptake peuks at around 4 kg/ha/day
during this period und by siking 75 percent of the
totdl K has been taken up.

A deficiency of K shows as yellowing und dying
of leaf margins beginning at the tips of the lower
leaves. Symptoms uppeuring ut un eurly stuye
Mmedn that the totdl soil supply is low or that the root
system is severely restricted - e.g. u compucted sall
layer. Refer symptom puges (see inside cover).

4e. Secondary and micronutrients

Zinc (Zn)
Corn plunts are rated us having moderate to high
susceptibility to Zn deficiency.

Zn is necessury eurly in the plant's growth during
the first three weeks. Responses to upplied N and P
may be dffected if the level of avdiluble Zn is low.
Soils with a high pH (over 7.0), eroded soils, or lund
formed soils, are most dt risk of Zn deficiency.

As with other hutrients, yield losses can occur before
visible symptoms occur. Typicul symptoms dare light
purdllel striping followed by a broud whitish bund
starting slightly in from the ledf edye und extending
to the midrib. The leuf edyes, midrib und tip of the
ledaf remain green.

Soil upplicutions of Zh ure expected to lust several
yedars with rates of 10-20 kg Zn/hu effective for
four to five yedrs. Depending on the form of Zn
used, upplications mMay need to be mMude well in
udvance of the crop.

Foliar applications during wdater logging periods
eurly in the crop's development cun be u useful
munuygement tool in helping the crop overcome
associuted stress.

Water injection and/or foliar (1 percent solution)
dpplications of Zh generdlly use zinc sulphate
heptahydraute or chelated zinc to overcome Zn
deficiencies. Foliar applications generdlly heed
two sprays about 7-10 days apart, 2-3 weeks ufter
emergence. Refer symptom puyes (see inside
cover).

Sulfur (§) and magnesium (Mg)

Sulphur originates from organic matter and is hormailly
very mobile in the soil. Typicul deficiency symptoms
of interveinal chlorosis aund stunting are usudlly most
severe in the seedling stuge. Using a starter fertiliser
contuining sulphur should correct auny problems.

Magnesium deficiency is usudlly ussociuted with
strongly ucid sundy soils in moderute to heavy rainfall
dareus where the My cun be leached from the sail.
Chuaracteristic symptoms dre yellow streaking of
the lower leuves between the veins sometimes
followed by deud round spots. The older ledves cun
become reddish purple. Broudcust upplicutions of
dolomite should be the most economicdl long-term
treatment. Magnesium sulphate (Epsom salts) is used
if a foliar spray is heeded. Refer symptom puges
(inside coven).

Other nutrients

It is unlikely auny other nutrient deficiencies are likely
to occur except under very speciul conditions or
circumstances.

4f. Manure

Manure contuins vadluuble nutrients and orgunic
matter. The composition will vary with both the animal
und the feediny regime. Micronutrient deficiencies
are seldom found on fields that regularly receive
upplicutions of mManure.

The nutrients contained in Manure are hot us efficient
us chemicudl fertilisers in stimulating plant growth in
the short term, but there is u residudl effect which
could lust up to four years. This is due to the slow
releuse of the nutrients.

As well us having du vdlue in terms of nutrients,
Manure dlso acts as a soil improver. Organic mutter
improves soil structure, helps root penetration und
reduces the degree of soil compuaction, dllowinyg
soils to hold more avdiluble water,

Some figures from d Dulby feedlot showed the feedlot
manure contained 2.17 percent N, 1.28 percent P
und 2.61 percent K. Therefore one tonhe of munure
(dry mutter) would contain 21.7 kg N; 12.8 kg P und
26.1 ky K but only u percentage of this is avdilable in
the first year (possibly 35 percent of the N, 60 percent
of the P und 90 percent of the K) the rest becominy
avdilable in subsequent years, Variations in soil types,
climutic conditions and manure used will greutly
uffect the immediute avdilubility of these nutrients.

Therefore, as N is u critical nutrient for producing
maximum yields, it would be recommended that
the amount of N from munure is hot calculated in
the first growing year of upplicution.

When considering using manure, have an andalysis
done, so that u cost cun be put on the hutrients
it contdins. It cun be more difficult to put u cost
on the soil improving yudlities of Munure. Euch
situation must be taken on its own merits but the
usage of manure has many und lusting benefits.

The theory of muintenance fertilisation has a lot of
Mmerit. Look upon the soil us a nutrient bank. The
hedilthier it is, the hedlthier the crop will be und the
higher the yields will be.

The likelihood of d response to fertiliser is reduced by
any factor that reduces crop growth. Yield increuses
from the use of fertilisers depends primarily on:

the potentidl yield

the levels of soil hutrient

soil moisture at planting

the dbility of the plant to take up nutrients

and the avdilability of plant nutrients and soil

moisture throughout the growth of the crop.

Consideration should be ygiven to crop rotations
that influence, amonyst other factors, the amount
of avdiluble soil nitrogen for succeediny crops. Soil
nitrogen is more effective thun fertiliser nitrogyen for
crop growth. Nitrogen will generdlly be (in dollars) the
single most expensive fertiliser input in the production
of a corh crop.

And findlly just as good manugement is a key to
ecohomic crop production, good munugement is
definitely u key to economic fertiliser usaye.




When is water needed?

The corn plant's development mMust hot be restricted
at any stage of growth if maximum yields are to be
achieved. The relationship between u crop's growth
und wdater heed cuh best be shown by drawinyg
the wdater requirement curve over the weight guin
curve. This is dohe in Figure 7 and it is obvious that
the wdater heed increuses rapidly from dabout two
weeks prior to tassel and edr duppeurance until

Tussel uppeurunce
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ubout two weeks ufter full silkk und thenh decreuses
rapidly.

It should be noted thut Figure 7 only compaures water
need und dry weight accumulation onh a days dfter
emergence busis. The fact that there is no scule on
the verticdl uxis meuns that there is ho compdurison
between the umount of water and the weight of the
plunt,

Woater requirement

Early dent
Full dent

However, becuuse there is u lot of weight in u crop
of corn, it hus d high ftotul water requirement.

If the selection of variety and plant populdation is

adjusted to suit the total amount of water avdiluble,

and if the water could be metered out in proportion

to when it is most heeded by the crop, we would

15 -

12.5 -

10 -

7.5

Grain yield ( t/ha)

25"

have a wdater:.grdin yield relationship similar to that
shown in Figure 8. Obviously a number of fuctors such
as hedt, humidity, wind etfc., can influence the shupe
of this curve, but it is a useful guide on which to buse
yield goudls in reldfion to the umount of wdater
avdilable.,

28 42 56

66

78 90

Days after emergence

Figure 7: Water requirements of corn (dry weight gain)

An dlternutive way of indicuting wuter reguirement

wus shown in Figure 2 (refer previous section - how

the corn plunt develops).

This indicuted wdater requirements euch week ds G

percentuyge of totul wuter needs, i.e.

e 20 percent in the first five weeks after
emeryence

e 33 percent in the hext three weeks (the three
weeks prior to silking)

e 31 percent during the next three weeks during
silking and eurly grainfill

If an irrigated crop of corn in southern Australia uses

nine meydlitres of water per hectare in g hormal

seuson, up to six megyulitres dre required (und heed

14

to be upplied) during the six week period from prior
to tusselling to early grain fill,

The wdater avdiluble euch duay, or the rate ut which
that water can be dpplied to the crop, becomes
very important if timeliness of irrigation is to match
the crop reyuirements and not limit yield.

How much water is required?

Contrary to what is often suid, corn is u reldtively
efficient user of water in terms of dry weight produced
for water used. Corn requires approximately 370 ky
of wdater to produce 1 ky of dry weight, compured
with gapproximately 270 for sorghum, 500 for whedat,
560 for cotton, 630 for outs und 860 for lucerhe.

0 125 250

375 500 675 750 875

mm of water available to the corn plant

Figure 8 : The relationship between water availability and grain yield

Figure 8 shows thut the efficiency of wuter use
increused rapidly as more wuter was applied
(provided population keeps puce) until the hybrid
reaches its yield limit.

The soil's capucity to store moisture is a most
important factor as it laurgely determines the amount
and fregquency of irrigations and is of paramount
importance in decidinyg vyield gouls under drylund
farming. Figure 9 ygives the averuge water storage
cupucity of various soil types. Work on corn utilising
1.5 m of soil moisture if there dure no physicul
restrictions.




Typical soil water storage capacity of various soil types

Soil type
Course sund
Fine sund
Fine sundy-loum
Silty-loum
Silty-clay
Clay

Available water (mm/meire)

40

100
160
175
215
230

FIGURE 9 : Soil water storage capacity of various soil types

A silty-clay soil wet to 1.5 m holds 325 mm of wuter,
If 250 mm of irrigation can be applied, or if u totdl
of 260 mm of rain cun be gudranteed dt the right
time, u yield goul of seven tonnhe per hecture could
be set. (Figure 9).

Reseurch cleurly shows that the totdal amount of
wdter used by high vyielding crops is only slightly
more than that used to produce low yields. Fuctors
that uffect this efficiency are:

(a) Weed control (refer weed control section)
(b) Fertiliser

The old fallacy that fertiliser promotes poor water
use is still often heurd. To yuote one study,
yields from 33 irrigation experiments in Nebraska
showed fthun well-fertilised corn uveruyed
approximately 2.5 t/ha more corn than poorly
fertilised corn and only used 25 mmMm extra of
wuter, The well-fertilised corn wus 43 percent
more efficient in using wauter.

Surprising as it seems, resedrch proves that the
total amount of water used by high yielding
corn crops is only slightly more thun that used
to produce low yields. In other words when you
improve your crop munugement in any way -
weed control, hybrid selection, plunt population
- you grow more corh with a given amount
of wuter.

(c) Plant population:

Contrary to popular belief, the heed for wuter
does not go up directly with increasing plant
population. More plants do heed a bit more
wuter but they dlso shaude the soil und therefore
reduce evuporution und dlso shade themselves
and therefore reduce transpiration (Josses from
leaves). Figure 8 showed thut yield increused at u
fuster rate than the extra water needed. However,
these higher yields ure dependent on higher plant
populdations und it follows therefore that higher
plant populdations are mMmore efficient users of
wuter, This uspect is discussed in the section on
plant population.

(d) Hybrids:

The Pioneer corn breediny program hus placed
heavy emphusis on developing hybrids that will
yield well in spite of considerable moisture stress.
Understanding hybrids dability to handle moisture
stress is very important as this can dlso determine
plant pojpuldations for different hybrids.

So far discussion has centred on the corn plant's
growth and yield under conditions where wdter
is not limiting. With supplementary irrigation, it is
essentiul to understund the effect of moisture stress
at various stuges of growth.

It is yenerdlly considered thut yield is lost when
corn is visibly wilted for four consecutive days.
Figure 10 shows tusselling to dough stage us beiny
most susceptible to moisture stress und within that
period, silking to blister stage is extremely critical.
Conhseyuently, if only ohe watering cun be ygiven, it
should be applied just prior to tusselling. If u second
ohe cun be upplied, it should follow the one ut

tasselling und be timed to prevent wilting. Obviously,
wdter should be gpplied during the early stages of
growth if the crop is in acute stress und then hope for
the best at flowering time.

When corh plants become stressed, the lower parts
of the plunt wilt and suffer dumuge proportionutely
more than the upper purts. With some hybrids, this
has the serious effect of slowiny the development
of the silks much more than the tassel. This results
in the pollen beinyg finished before the silks emerge
and little or no yruin is formed on the colbs. Hybrid
selection is therefore more importunt in drylund or
limited irrigation situations.

FIGURE 10. Yield lost when corn visibly wilts for four consecutive days at various growth stages.
Loss is greatest when moisture stress occurs from tasselling to the blister stage.
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6 Weed control iIn’corn ' crops

Good weed control is very important for high
yields in corn, as it is with other summer crops.
Weeds compete very strongly for moisture, nutrients
und light, Gruss weeds are the most competitive
and must be eliminated early. However, broudleuf
weeds will ulso compete strongly with corn. Corn
is yuite sensitive to weed competition in the early
stages of growth up until it reaches about 0.8 m
in height.

As well as u detrimental effect on your corn crop
yield, weeds cun creute problems dt harvest fime
by blocking harvesting fronts und sieves, or by
cuusing dockuge in puyments when the grain is
delivered. In severe cuses they cun cause the grain
to be rejected for receival by the customer.

Weed contfrol cun be cuarried out by either
Mmechunicul or chemicul meuns, or the combinution
of both.

—

Mechanical weed control

Corh is usudlly planted in rows up to ohe Mmetre
apurt und therefore inter-row cultivation can be
practised. Inter-row cultivation cun be done up
until the corn crop reuches about 0.75 m in height,
After that the crop canopy closes over und the corn
competes well with weeds.

Inter-row cultivation must be shdllow to prevent
root pruning of the crop. Wet conditions may
prevent cultivation at criticdl fimes und/or cause
tfransplanting of weeds.

Mechanical and chemical weed

control

Bund spraying of chemicals in the crop row
combined with inter-row cultivation is a widely-used
practice in dll types of summer crops.

Chemical weed control

There dare g humber of chemiculs avdilable which
will give very good weed control through the life
of the corn crop if used correctly (Always reud the
laubel before starting to spray).

Common herbicides registered for post emergent control
of various broadleaf weeds in corn

MCPA
formula-
tion

picloram | atrazine
+2,4-D

amine

Dicamba
not in CQ

flumet-
sulem

fluroxypyr

Tordon
75D

Tordon
75D +
atrazine

Mode of uction
group (1)

Amaranth

Annuadl ground
cherry

Anodu Weed

Apple of Peru

Buthurst burr

Bellvine

Bilygout weed

Blackberry
hightshade

Black pigweed

Bladder ketmia

Cuiltrop

Cobbler's pey

Common mornhing
glory

Fat hen

Jute

Mexicun poppy

Mintweed

R (Sodium
salf)

Nooyooru burr

Paddy melon

Potuto weed

Red pigweed

Sesbania peu

Siratro

Spiny emex

Stinking roger

Sunflowers

Thorhapples

Turnip

Wandering jew

Wild gooseberry

Wild radish

R (Sodium
salf)

R -registered

S -suppression

Note: these tubles ure intended us u guide only. Reyistrations may differ between

individudl products und change over time. Check the ldabel in dll cases before using.




Herbicide application - maize

Stage VE V2 V5 V8 V12 V16

R1 £

Emergence 2leuves bSleuves 8 leuves 12 leaves 16 leaves pollination
fully fully fully 20 leuves

emerged emerged emerged

tussel &

edr
initiation § §

emy 0 10 30 60 270
Days 0 7 18 28 42 56 65
|3 > _ Post-emergent upplicution >
OREO) 6 Atrazine (<3
T o & 2-3 leuves ol
¢l 3 o Tordon 50-D Py
2|0 < 7-20 cm | 4-6 leuves: drop hozzles only <
g|§ | & Lightning ¢
% 2 3 2-6 leaves é
= @ Dicamba @
(C) T 10-90 cm or until 15 days prior to tassle emergence
—=+ 'g 2,4-D amine
8 (8 10-20cm 20 cm - before tusselling: drop nozzles only

=1

8 Starane 200

3 leaves up to just before tasselling

FIGURE 11

270
100

Harvest
uid

2,4-D amine
From dough
stuge

/SInseci pests o corn

Corh crops are most susceptible to serious dumage
from insects during estublishment (soil insects cun
be so destructive that resowing is nhecessary) und
from tusselling, silking until harvest,

With the wider use of conservation tilluge and stubble
Mmulching, many farmers have noted dn increuse in
insect uctivity, particularly in the seedling stages. This
observation in no way condemns stubble mulching
or ussociuted pructices, considering the benefits
guined in moisture and soil savings, but highlights
that these systems are not without pitfalls. Double
cropping ulso hus been responsible for building up
populations of soil dwellers such ds African black
beetle, fulse wire worm aund edrwigs.

Toygether with dll other good munugement inputs,
a priority requirement is establishing d plant stand
to muake full use of the fertility and moisture when
aiming for the best possible yield godl.

Knowing if insects dre prevalent is the first
management step - don't be caught unawdres on
any soil type. There are many cuses of dumuge
occurring on soils where soil insects have never
been known in numbers before. A corn crops mauin
soil dwelling insect enemies uppeur with rises of
temperature heralding the summer sedson. In areds
that frost frequently, pest populations will be slower
to build up. us pupue well down in the ground will
be the only survivors from the previous summer.
In the northerh croppiny dreds, populations can
survive the winter by feeding on crop, crop residue
and weeds, though their activity is toned down with
the lower temperdtures.

From sprinyg, pest activity increuses, reaching peuk
problem proportions with the higher temperatures
and humidity of the muin plunting time. The higher
temperatures speed up insect life cycles und,
linked with more food avdilability, all months from
September until late February are in the dunger
period. So, if plunting where dumuge hus been
suspected in previous yeurs, be prepured to take
some precautions.

A thorough check at dll periods from ground
preparation until harvest enubles profit-conscious
growers to monitor crop hedlth by simply inspecting
their fields.

The importance of seed treatments

Pioheer recommends Betta Strike® seed treuttment
to enhance the genetic potential of the corh seed
sowh. Inudeyuute protection of the emeryiny
seedling leuves the plunt exposed to pests und
diseuses. In fuct many symptoms caused by soil
borne insects may hot be seen visudlly until much
later in the crop development causing sighificant
potentidl yield loss.

It is important that the applicution of seed treattents
is frofessiondlly dpplied. Reseurch hus show that
improper upplication of seed ftfreutments cun
sighificantly reduce the effectiveness of the chemical
upplied.

This will result in poor protection aguinst insect
pests und, in extreme circumstances cun cuuse
unhecessary stress on seedling vigour.

In recent yeuars, there is evidenhce to show that some
insect seed freutments cun improve early plant
growth and vigour.
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(from Department of Primary Industries, Queensland)

Common soil insects in corh include the followiny:

(Nala  lividipes) are
shinyblackinsects (up
to 15 mm) with a pair
of forceps or pincers
at the rear end. The
immuture stuyges
resemble adults but
are wingless. They
attack seeds, shoofs,
roots und stems at/or
below ground level.
Populutions are regulated by soil moisture and
serious dumage is usudlly confined to soils that
retain moisture well. Note: There dre beneficidl
eurwigs. These ure usudlly larger and light brown in
colour.

© The Stute of Queenslund,
Depurtment of Primary Industries und
Fisheries, 2007 (D Ironside)

(Gohocephalum
sSpp., Pterohelueus
spp.) ure cylindrical,
yellow-brownbeetle
larvae with rounded
heads. They uttuck
germinuting seeds
und seedling roots
and shoots and dre most dctive in spring. The
beetles feed on dry seed in the ground especidlly
in dry soil conditions. They only tend to become u
problem if large humbers dre present during dry
conditions. Control using chemicals at plunting,
tfredted seed und insecticidul grain buits,

© The Stute of Queenslund,
Depurtment of Primary Industries and
Fisheries, 2007 (D Ironside)

(Agrotis
spp.) dare cuterpillars
up to 50 MM in
length. Their colour
varies gredtly. Often
they ure ygrey-brown
but may range from
green or pule yellow
to dlmost black.
Cutworms feed ohn
leaves aund stems of
youny plants, with
most dumugye cuused by older cuterpillars that
may cut down plants fo eut the leaves. They may
dlso cuuse the plant to wilt by partidlly chewing on
stems. Cutworms usudlly feed dat night and hide in
the soil during the day. Cutworms muy be found

© The Stute of Queenslund,
Depurtment of Primary Industries and
Fisheries, 2007 (J Wessels)

in any soil type and often mMove into the crop from
udjoining fence lines, pustures or weedy fallows.
Spray with chlorpyrifos when caterpillars are feeding
(dusk-night). Spot treattents may be successful (refer
to the supplier's product label before application of
any agricultural pesticide). Keep fallows cleun and
eliminate weeds from puddock perimeters for at
leust one month before planting.

(Faumily
Eluteridue) are up to
40 MM lony und cun
vary greutly in shape.
They muy have soft,
flat, creamy-white
or pule bodies with
durk wedye-shuped
heads und forked
tooth-edyed tuils, or
have hard smooth
round vyellow fo
red-brown  bodies
with flattened, round
or cohe-shaped tdils,
Wireworms cun feed on seed but usudlly dttack
underground stems of younyg plunts, kiling the
growinyg points und cuusing shoots to wilt. Dumage
is worse when crop growth is retarded by dry, wet or
cool conditions. Wireworms generdlly favour moist
areus. Plunt freated seed or use in-furrow application
of insectficide.

© The Stute of Queenslund,
Depurtment of Primury Industries und
Fisheries, 2007 (J Wessels)

Above-ground pest control baiting

Above ground pests such as African black beetles,
fulse wireworm beetle, field crickets, winyless
cockrouches und black field edrwigs cun be
controlled by spreuding u buit of Lorsbun 500EC und
sunflower oil on u buse of crucked wheut, sorghum
or corn,

Best results caun be dachieved by broudcusting the
buit evenly over the soil surface immediately dfter
planting. This way insects will be controlled before
the seedlings emerge. Apply the bdit at 2.5 kg/hu
to & kg/hu for most effective control. You cun muke
your ownh buit using the followihng combination:
100mI of lorsbaun 500EC+ 125MmI of sunflower oil on 2-
5 kg of cracked wheut, sorghum or muize. Wedring
uppropriute personul protection eyuipment, Mmix
the lorsban 500EC und sunflower oil together first,
then mix in thoroughly with the cracked yrdin.
Spreuding of the buit cun be done by u variety
of processes; including modified fertiliser spredder,
modified granule application and dir seeder.

Other insects

or corh
eurworm (Helicoverpa
armigerd) cuterpillars
are up fo 50 mm in
length. They cun vary
in colour from yellow
to dlmost black -
offen with a broud
pdle stripe dlony euch side. Eyys tend to be laid
unywhere on the top two thirds of the plunt. Heliothis
dre u more serious pest during tusselling and silking.
The dumage to the silks reduces pollihation and
gruin-set (6-8 larvae per tussel before silk emergence
may warrant control). Chemical control should only
be dimed dt small cuterpillars (up to 5 MM), us
heliothis hauve developed resistunce to u wide range
of chemicdls. Before spraying, cohsider that corn
crops often have high levels of beneficidl insects
(predators und parasitoids) that may be harmed by
insecticidul applications. Some bioloygicdl insecticides
with minimal toxicity to beneficidls ure avdildble.

are smuall, brownish, translucent
insects with dark eyes that spring away (hop) rapidly
when disturbed. More than 15 per plant cun cause
u diseuse-like condition known us wdllaby ear. Plant
resistant varieties.
may dumauye
crops thut ure stressed
and  nhot  growing
well. Infected plants
may have yellow or
silvery putches on the
leaves of youny plants
and o desiccuted or
wilted dppeurance,
Lookinthe whorl of the
individuadl corn plants
for the presence of very smull, brown/black insects
Mmeusuring 1-2 mm in size. Control with insecticides.
Check with your grain buyer as to which chemiculs
cun be used for the particulur target market,

Thrip dumuge of youny corn plants.

Adult bugs are 12 to 17mmMm lony, shield-shaped und
light green or green with three creum-coloured
spotfs on the anterior margin of the large, central,
friangular portion of the back. The immuture stayes
dre murked with red, green, white, yellow, oraunge
und black.

Adults und late stuge nymphs may stunt or deform
younhyg cobs by feeding ut their buses. They may
diso pierce the husks and puncture the grains.

Dumuyged yruins do hot develop, or muy become
dry aund shrivel.

The corn uphid is a minor pest, dlthough it cun
tfransmit the virus that caused muize dwarf mosuic.
Large colonies sometimes form on the undersides of
the leaves, in the funnel or throut of the plant, on the
tassels and on the silks and husks of the cob. During
dry weduther very heavily infested leauves may turh
yellow or red und shrivel.

Adult corn aphids are about 1.5 to 2 mm lony,
winged or wingless, und soft-bodied with greenish
ubdomens, but the heud, the forward portion of the
body the legs und antennue are blackish brown. The
immature aphids resemble the adults in shape and
colour but ure wingless.

Infestations are
normully  controlled
by hnhatural agencies
including the weduther,
ladybird beetles,
parusitic wasps and
larvae of hover flies.

Corh uphids beiny preduted
by d ludy bird larvae,

Adults and nymphs
dre similar in
dppedraunce. Both
have a dark spot on
euch side neur the
middle of their yellow-
green body. Adults
are 0.5 mm in length. Infestation generdlly starts

late in the corn crop’s veygetutive stuyge, increuses
ufter tusselling und dramatically increuses ufter the
grdin is ut the soft dough stage. Hot dry conditions
promote rapid population increuse. Mites colonise
the underside of leaves and cun be recoynised by
the characteristic webbing over the colonised area,

Spider mite dumuge.

Dumuaged leaves are chlorotic und brown und
senesce premuturely. Mites normuailly start feeding
on lower leaves then move up the stem ds hew
leuves ure produced und old leaves senesce.
Severe infestations can cause yield loss through
reduced cob size, reduced grdin size und lodying.

There dre no insecticides reyistered for the control
of two-spotted spider mite. Thrips und predatory
mites dre predutors of two-spotted spider mite und
insecticides which reduce the number of these
predators (ey synthetic pyrethriods) may flure mites
leuding to higher pest pressure und subseyuent
Crop dumuge.
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Selecting u corn hybrid is a very important aspect
of dll corn production programs. Once u farmer hus
decided to include corn in the farm program, one
of the most importunt mMunugement decisions is to
choose the most appropriate hybrid to sutisfy the
farm and market requirements.

Pioheer is recognised daround the world for beiny
the leading provider of corn hybrids. Approximately
USS450 million is spent on reseurch unnually. This
investment combined with a proven testing program
enubles Pioneer hybrids to be industry leuding
performers.

In order to minimise uny confusion when choosiny
d hybrid, there dare g number of factors to be
conhsidered. These dre:

In the pust, corn wus grown primarily us stockfeed.
However, the end-use of corh hus diversified fo
such an extent that the market a farmer is trying to
satisfy will largely determine the hybrid he chooses.
Hybrids differ in texture, varying from soft and floury
to hurd und flinty.

The murket requirements for corn ure:

Stockfeed

Any type of corn cun be used us u stockfeed but
this description is usudlly applied to the softer, floury
grain types. Corh competes in the marketplace with
feed wheut und sorghum, und usudlly commands
U premium ubove sorghum prices.

Processing

Not dll corn hybrids dare suituble for processing,
and the processing compunies have lists of hybrids
suitable for their parficular purposes. Corn chip
manufacturers require o semi-flint grain, wheredas grit
and cornflake manufacturers require a grain with a
hard flinty endosperm. Corn flour processors require
soft, floury grain. It is very importunt to confirm with
the compunies concerned that a particular hybrid
is in fact suitable for their reguirements, and that
they will be buying grain. A premium is oftfen puid
for processing corn und yrowers usudlly contfract
with the relevant compuny prior to planting.

Specialty corns

Waxy and high amylose corn has au different starch
ratio than hormal corn, und is used in muny food
products.

White corh has u white endosperm und pericarp
and is used to muke corn flour (und corh chips) us
well us used us u feed in pig und poultry rations.

Popcorh - once aguin it is very important to check
with the end-user before yrowing these corns.

Silage

With the growth in beef cutftle feedlotting, the
demund for corh silage is increusing very rapidly in
Australia, Generdlly speuking, the best silage hybrids
are those with the highest grdin yields, as this has a
direct bedring on the yields of metubolisuble energy
per hectare,

However, traits such as metabolisuble energy und
digestibility do vary between hybrids, and studies ure
being unhdertuken to determine these differences.
It is importunt for siluge hybrids to have yood
standubility so that crops hot cut for siluge cun be
kept for grain,

Corh silage is dlso becoming increusingly popular
with ddiry farmers us u cost effective dlternutive to
grdin in duiry cow rations.

Beef und duiry producers often contract with
neighbouring farmers to have their siluge produced
und delivered to the feedlot. This provides un
dlternative to yrowing corn for gruin,

Earlage

Earlage is an opportunity for livestock producers
that want an energy dense feed that hus significant
fibre content. Eurluge is conducted dt, or soon ufter
physiological maturity when the grain moisture is
approximately 30 percent. Earluge is harvested
using the sume forage harvesters used in the silage
making process but uses u snupper corn front (similar
tfo those used on conventional grain harvesters) to
remove the cob portion of the plant,

The gruin, the core of the cob und some husk is
chopped und processed by the foruge hurvester und
then transported und stored under the sume process
as whole plant siluge would occur. Optimum moisture
content for earluge should be 35-40 percent.

It is important that edrlage be treated with d proven
siluge inoculunt such us Pioneer® inoculunts 11A44 or
1132 to improve the feediny efficiencies of this high
yuulity product.

High moisture corn (HMC)

Firstly, HMC is harvested soon dfter physiologicdl
maturity at a grain moisture content of 24-32 percent,
It is harvested by u conventionul grain harvester, und
then is processed (preferably through a roller mill)
and stored in u well designed ubove ground bunker
similur to thut used by siluge und eurluge products.

As the grdin is harvested at high moisture, it dllows
the grower to harvest the crop significantly earlier
than would be for dry grdin aund yive the opportunity
for crop rotutions. By processing the product prior
to ensiling, it does not reqyuire further processing ut
feed out time. This is seen by some larger producers
to be an advantage if untimely equipment failures
occur when trying to feed stock.

Like earluge, HMC is a high quulity product and
every munugement tool should be used to minimise
losses und muximise feeding efficiencies. Therefore,
it should be treuted with Pioheer® inoculunt 11A44
to ussist in its feeding characteristics,

HMC is not u long term stored feed source like whole
plant corn siluge. While whole plant corn siluge can
lust for many years in a well desighed and sedled
storage structure, HMC should be used within 12
months of harvest as guulity will deteriorate quite
rapidly ufter this fime.

Corh hybrids are rated for maturity by comparing
the moisture at harvest with a standard hybrid. This
is cdlled the Compurdtive Relative Maturity (CRM)
and is commonly referred to us the days from
planting to physioloygicul maturity (dlso known ds
black layer). However the actudl humber of days
taken to reuch black layer will vary greatly with
locdution, planting time, und other environmentdl
fuctors. Bluck layer refers to the time when the corn
kernels huve reuched their muximum weight, and
cun be identified by the development of u layer
of black cells ut the buse of each kernel. From
this stage on, ho further starch is laid dowh in the
kernel, the plant dies and the grain dries down until
it reaches harvest moisture.

Under most Australiun growing conditions, hybrid
maturity is hot as critical us in Many overseus corn
ygrowing dreus, Our growing sedson is very lony,
and u wide range of maturities can be planted
at most planting dates. Maturity becomes more
criticdl in southern growinyg dreus,

The importunt points to consider ure:

o Try fo avoid excess heat ut flowering.

o Plunt severdl different maturities to spread risk, to
suit water application, and to optimise yield and
market opportunities.

e On u lute plunt it may be necessary to plant
U yuick maturing hybrid in order to avoid frost
dumuage prior to reuching black layer. However,
diseuse pressure must be curefully considered

when selecting quicker maturity hybrids. In some
environmental conditions they may be susceptible
to ledf und cob diseuses.

Generdlly speuking dund especidlly under idedl
growinyg conditions, a longer muturity hybrid has <
higher yield potential than a quick maturity hybrid.
However, advunces in plunt breeding have liffed
the yield potential of the quick und mid-seuson
hybrids o such an extent that their yield potentidl
cun be compurdble to full season hybrids. Obviously
euch hybrid hus to be plunted dt its optimum plunt
populdation.

Another aspect of maturity is the rate of dry down. This
is the time taken from bluck layer to harvest moisture,
and is un ureu where plunt breeders have made biy
guins in recent yeuars. The rate of dry down hds been
mauximised, while at the sume time increusing yield
and muintaining plant hedlth and standability.
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Source: Modern corh und soybeun production.

All plants have d range of environmentul conditions
under which they perform best und corn is ho
exception.

In the cuse of corh, plunt growth is reduced
when temperatures exceed 30 degrees und drop
below 10 degrees with aun optfimum temperature
for growth of 22-24 deyrees. High temperutures,
especidlly when coupled with low humidity, can
seriously uffect the reproduction stuge of the corn
lifecycle und sighificuntly reduce vyield.

Breeding efforts in many parts of the world have
concentrated on selecting hybrids that can tolerate
heut and moisture stress, und current hylbrids
differ gredtly in their ability to handle stress. This is
particularly important in dryland environments, and
even inirriguted fields the plunts cun be stressed for
short periods.

The most obvious external effect of stress on u corn
plant is the delay in silk emergence reldtive to the
ohset of pollen shed. Severe silk delay can result in
little or no seed-set.

It is important to choose a hybrid that can tolerate
diseuses that muay be enhcountered during the
growing seuson. The incidence of diseuse will
depend on mMmuny factors including locution,
environment, culturdl practices und plunting date.

Rot diseases in corn

Rots in corn cun be cuused by u wide range of
fungul puthoyens.

Some of the more common ure:

Fusarium stalk rot and Fusarium kernel
rot (Fusarium moniliforme) (Fusarium
verticilliodes)

Fusarium is common ih muny of the corn growiny
regions of Austrdlia. It cun occur us seedling blight
but this is hot common due to improved seed
munugement.

Affected seedlings have poor root development
und ygrowth and may be pule ygyreen or purple
colour. There is often u poor seedliny stund.
Mdature plunts show pink
coloured, rotted internul
stalk tissues. The pink
colour muy dlso be seen
on stalk hodes. Stalks are
weuk und lodye eusily.
As well as the stalk roft,
the kernels may dlso
become infected.

Use resistant hybrids to
combut this diseuse.

Gibberella stalk rot (Gibberella zeae)

Very common onthe Atherton Tublelands, especidlly
in the wetter parts, where it can cause serious yield
loss. The diseuse is much less serious in southern
Queenslund. It occurs in wet wedther and where
there is plant stress during grain fill. It is common
where corn monoculture is practised. Plunts die
prematurely.

The stalk rots, showing infernal tissues that are
shredded und discoloured (muay be pink or yuite red).
Stalk surfaces show d reddish brown discolouration,
purticularly around the nodes. Affected stalks dre
weuk und breuk eusily. Luter in the seuson smull,
round, bluish-black fruiting bodies may be found
around the hodes of deud stalks.

Use crop rotation and/or resistunt corn hybrids to
combut this diseuse.

Gibberella ear rot or pink ear rot
(Gibberella zeae)

Adiseuse oftropiculundsubtropicalregions, especidlly
wetter areas. Particularly significant on wetter parts of
the Atherton Tublelunds. Apurt from causing vyield
loss it cun produce u toxin (zeurdlenone), which
is harmful to livestock, especidlly piygs. Infection is
favoured by wet wedther, corn monoculture or plant
stress during grain fill,

A reddish-pink or whitish-pink fungal growth from the
tip of the eur to the buse is usudl, although infection
cun occur whenever dumage occurs in the euar.
Husks tend to bind to the kernels und there may be
black fruiting bodies on external husk leaves. Infection
is fransmitted through windbornhe spores.

Choose resistant hybrids and control weeds to reduce
humidity in the crop caunopy (high humidity promotes
infection).

This diseuse hus occurred on the Darling Downs in
some seusohns, especidlly when summer rainfall has
been below uveruge.

There is little information avdiluble on the relative
susceptibility of different hybrids fto this diseuse.
Husk cover and
fpendulous eurs reduce
the incidence of this
diseuse.

Losses due to eur rots
cun dJdlso be reduced
by prompt harvesting,
even if moisture levels
are slightly higher und
drying is hecessary.,




Wallaby ear in corn

The physioloygicul
condition known s
wudllaby ear is cuused
by toxin injected
by the ledfhopper
(Cicudulinu
bimaculata) while
feediny. The condition
is More common in
subtropical  coustul
areus where it cun
have d serious effect
onh vyield. Leaves of
affected plunts are
dark green or blue-green in colour. They ure short
und held dft a very upright angle, und veinhs on
the lower leuf surfuce are thickened. Use tolerunt
hybrids and control leafthoppers with reyistered
insecticides when plants are youny.

Blight in corn
Leaf blight

Turcicu/turcicum leuf blight or northern leuf
blight (Exserohilum turcircum) cun be found in dll
regions and may be serious in susceptible hybrids.
Warm wet wedther favours infection und diseuse
development,

Leaves show lony, spindle-shaped, greyish-green,
wuter-sodaked spots (up fo 150 mMm x 20 mm), which
turn light purplish-orown or grey. In favourduble
conditions the spots may join, blighting dlmost the
entire ledf. The fungus survives onh volunteers aund
residues und is spread by wind and rain,

Choose resistunt hybrids and avoid sequentidl
plantings (stops diseuse build-up) dus chemicul
control is usudlly hot economic.

Smut in corn

Smuts dre hot us common |
as rusts, and usudlly attack
the plant’s reproductive ‘
components rather than
the leaves or stems.

(Ustilago saydis)
attacks any dbove-
ground ygrowing purt of |
the plant to form blisters
or yulls contuining black
spores. Mature gdlls cun ‘
grow s large as 20 cm in
diumeter. Spores cun be
spreud by wind, seed, clothes or farm mauchinery,
and can survive in the soil for many years, Ensure good
hygiene und treut seed with reyistered fungicide.

Rust in corn

(Puccinia sorghi) is
commonly  found |
in  temperute und |
sub-tropical reyions. |
Usually only found |
on lower leaves of |
resistunt  hybrids. |
Tends to be more
serious on sweetcorn,
Cool-warm humid weuther favours disedse infection
und development. Pustules ure ovul to elongute on
the ledf with a mass of red-brown powdery spores.
These sometimes turn black late in the seuson. Plant
resistant hybrids as chemicual control is not usudlly
ecohomic.

or ftropicul rust or
southern corn rust
(Puccinia  polysord)
is dun  important
diseuse in tropicdl
areus. Warm, wet
weduther favours
infection und diseuse
development. Drizzly
rain or evenh heuvy dews dllow diseuse formation.
Pustules are smdall circular and orange in colour. They
are evenly spreud over the leuf surfuce. Pustules on
the midribs, eur husks and tussels muy be elongated
or irregular in shape. With heuvy infections, leuves
may die prematurely, und defoliate from the buse
up. Plant resistant hybrids as chemical control is hot
ecohomic.

All corn plants have the dbility to produce more
than one cob. Some hybrids produce multiple cobs
more thun others. Hybrids that do not produce
mauny double cobs are more likely to have a greuter
ubility to flex the primary ear size. In a high yieldinyg
environment, yields will be maximised if farmers dim
to produce ohe good eur per plunt,

Therefore, the decision should not be to select u
hybrid oh its dbility to double cob, but rather on its
overdll yield performunce whether this is done by u
single cob or more.

Husk cover is important in environments where the
mauturing grain cun be dumuged by wedther or
eur rofs.

In some hybrids the edr is borhe on d long shank
and, us the eur matures, it tfends to hang down und
thus be protected. In hybrids with u short shank, the
eur is held upright and it is important to hauve good
husk cover in order to protect the eur.

Some hybrids cun produce 1-2 fillers and this is
generdlly considered dun undesiruble trait in corn
hybrids. This does hot hecessarily mean that hybrids
that produce ftillers are any less efficient, or will be
any lower yielding than hybrids that don't produce
fillers. As well us genetic differences between
hybrids, the following fuctors uppedr to increuse
the incidence of tilleriny:
o Cooler temperatures euarly in the growing sedson
o Lower plunt populations
o High levels of soil fertility relative to the plant
population.,

In some situations, hermauphrodite eurs muy form at
the top of the filler. In mMost cuses edrly formed fillers
reflect favourable growing conditions und tend to
die off (with nutrients tfransferred to the main stem)
us the sedson und crop progresses.

Choosing the hybrid

The tusk of choosing the best hybrid (or hybrids)
to plunt should be simplified if euch of the points
discussed ubove is considered. Unfortunately there
never will be u hybrid that will give full protection to
every environmentul, diseuse und insect problem
that maybe encountered during the growing seuson,
us well us giving the top yield yeuar in year out.

Therefore it is up to the farmer to obtuin as Much
relevant and unbiused information us possible, list
his priorities, and decide the best hybrids for his
property.

Sources of information include:

1) The research compuny that developed the hybrid
- ask to see Pioneer Product Advancement Tridl
Data und strip test duta from the local area: this is
purticularly important for new hylbrids as they are
releused onto the market.

2) Locul furmer experience.

3) Locul seed distributors, muny of whom conduct
their own hybrid testing programs.

It is a very yood ideu for fuarmers to conduct
their own strip tests of new hybrids, und obtdin
their own information before commencing full-scaule
commercidl production. Pioneer is very keen 1o assist
farmers with strip-tests, from planting through to yield
testing.



yscornplianiailty and popuidanons

After selecting the corn hybrid, the importance of plunting decisions is offen under estimated and can often
limit the yield potential of the seeds plunted. Having a good unhderstanding of dll aspects of seed und seed
plantability can often lead fo increuses in yield. Errors at planting are evident throughout the season and can
have du permunent effect on yield for the remuinder of the seuson.

Whenh selecting hybrids, there are many important considerations. Growers should remember that dll seed
sizes that result from seed production of a specific hybrid are geneticdlly identical. The different combinations
of seed size und shupe merely reflect the kernels' position on the seed purent ear. The result is that seed from
u single eur could fall info many size/shape clusses. Large-round clusses usudlly come from the buse of the
eur, fluts from the centre, and small-round seed from the tip.

The harvested seed is gruded into different seed sizes. Stundard size screens ure used euch yedr, However,
seed density muy chunge from yeur to yeur depending on growing conditions. This results in seed count
variations within the different seed sizes as showh in Figure 12. The seed dimensions do hot change.

Seed shape Seed size
R (Round) 1 = Very large
2 = Larye
3 = Medium
4 = Smull
5 = Very smuill
F (Flat) 1 = Very largye
2 = Luryge
3 = Medium
4 = Smull
5 = Very smull

Approximate seed counts
1800 - 2400 seeds/ky
2200 - 2800 seeds/ky
2800 - 3600 seeds/ky
3500 - 4000 seeds/ky
3800 - 4500 seeds/ky
1800 - 2400 seeds/ky
2200 - 2800 seeds/ky
2800 - 3600 seeds/ky
3500 - 4000 seeds/ky
3800 - 4500 seeds/ky

FIGURE 12

Unfortunately, many myths exist when it comesto seed
sizes. Some farmers have the concern that differing
seed sizes may not have the sume performance.
That is, some seed sizes ure better suited to puarticular
types of planters, and some seed sizes have better
vigour than others. Independent studies have found
that few differences actudlly exist in emergence,
growth, yield and potential performance between
seed sizes.

Corn ygrowers should nhot be conhcerned if they
cunnot aucyuire their seed size of initial choice. Most
moderh planters have the dbility to plant most seed
sizes if they dre properly culibrated.

Some moisture studies have noted that small seed
has shown un advantage in emergence over larger
seed us the larger seed requires more moisture to
instigate the germination process.

Farmers should insteud focus on the hybrids
positioning, genetic potentidl und seed yuudlity.

Skips und doubles ure common form of planting
variability in the corn row. Skips result from planter
mishandling of seed, or from fuilure of seed to emerye.
Doubles are strictly from planter mishandling. Both
skips und doubles result in plant spacing variability,
but their effect on yield cun be quite different,

The standard devidtion of plant to plunt spacing is
u stutistical tool often used for relating field variation
to yield losses: the larger the vdlue, the greuter the
variability amonyg the meusurements. The stundurd
devidution cun be culculated by hand using formulas
avdiluble from Pioneer.

In recent yeadrs, there has been some resedrch work
completed showinyg yield losses for uneven plunt
spucing within the row to be us much as 80 ky/hu
per centimetre of stundaurd seed deviution.

Proper corh seed plunting depth is critical for
optimum root und plunt development. Shallow
planting corn cun delay or inhibit the development
of brace roots, which dare the primary tools for water
und hutfrient uptuke.

Planting seed to u depth of 3.5-5 centimetres (1.5-2
inches) is optimum for brace root development.

If corn is plunted too shdllow and the topsoil
becomes dry, u condition culled 'rootless corn
syndrome' cun develop. Plants cun fdll over due to
the lack of brace root development in the dry sail.

Shdllow planting depths of less than 2.5 centimetres
cun expose corn seedlings to herbicide residues
increusing the potentidl for herbicide injury to corn
seedlinys.

Plunfing depth cun eusily be determined ufter
seedling emergence. The brace root ureu (growinyg
point) typicdally develops dbout 20 millimetres
benedth the soil surfuce reyardless of the seed
depth. Meusure the mesocotyl length (the dreu
between the seed und growing point) then add 20
millimetres to determine plunting depth.

Symptoms of irregular planting depth can be:

e Uneven emergence

e Non-uhiform mesocotyl length

e \aryiny plant height

Slower planting speeds and well muintained uhits
will help to uchieve more uniform planting depths.

Of dll production variables that affect profitability,
planter condition is one of the Most controlluble.

Agronomy dand planter equipment need to work

toyether to maximise yield. A systems upprouch to

precision farming:

e Cleurly fine tfuning plunters to achieve the best
possible stunds should be the goul of every corn
grower,

e Plunter muintenunce should begin when the
lust puddock is planted. Proper cleuning und
storage at that point can save hours of fime and
effort later.

e Pre-seuson checks of the seed meters, monitors,
drop tubes, row units and drive train should dll be
curefully examined.

Finger pick-up
e ook for fractures or cracks on the cover lid.
e Cleun the unit out regularly.

e Check springs - look for stretched or luzy springs,
which may cause doubles und skifps.

e Finger wear - flut ureus muy cuuse druyg on the
buacking plate, which may in turn cause the flay
to vibrate und drop the cuptured seed.

e Backing plate - Pittihg or rust may cause
vibration,

e If the bump is worh down, repldce the bucking
plate.

e Replace worn brushes, especidlly when using
smuall seed.

e Back housing - cleuning the buack housing will
help reduce vibration.,

e Belts - Look for cracks und brittleness in belts.
Fit correctly us per manufacturer manual instructions

Seed distribution units must align correctly with seed
tubes.

Store planter units under cover to prevent rusting
und pitting.

Vacuum planters

e Disussemble the plunter units und waush the seed
Mmeters in soupy water.

e To prevent warping, hany plates on u pey in your
shed awuy from any excessive heut created by
corrugated iron wdlls (to prevent warping).

o Look for warped or crucked plutes.

¢ Check vacuum sedls and hoses for cracks.
e Remove uny seed treutment build up.

e Brushes must be in good condition.

e Seuls must be pliable und be crack free.

e SoMme units reyuire graphite.,

e Check the condition of your seed tube - where
lips cun uffect distribution und seed depth.



Vacuum planter seed size calibration

e Mutching your seed plate with your seed size
and dir pressure is essential,

e Doubles indicate the plate hole size is too large
or the dir pressure is too high.

e Increuse the dir pressure if skips uppear. If this is
ineffective, chanyge your plates to a larger hole
size.

e Decreuse the dir pressure if doubles uppeur. If
this is ineffective, chunge your plates to a smdailler
hole size.

o If air humidity is high, fulcum powder mixed with
seed muy help to avoid doubles.

Disc checks and settings

o [Itis important that the disc groove, within the soll
profile is shuped as a 'V'. Anything shaped us u
‘W' is incorrect.

e Set disc unhyle uccordinyg to your planter manual
to avoid dumage to planter tubes.

e Ensure your press wheel ussemblies ure centred
- udeyuute down pressure is required to exhume
air pockets from around the seed.

Seed monitors and drop tubes

e Seed monitors should be cleuned und checked
thoroughly.

o A bottle brush may be the best tool to rid sensors
of dirt und seed treatment build-up.

o Check drop fubes for obstructions, and dadverse
wedar from disc openers.

e If the seed tubes ure worh they muy heed
replacing us uny bumps or obstructions will
hinder un accurute seed drop.

Drive system and depth wheels

e Repluce worn chdins, sprockets und beuring in
the drive system.

e Check for worh insect boxes.
e Avoid dir in hydraulic systems.

e Must be shuy uguinst the disc opener to prevent
soil prematurely falling into the seed trench.

e Use fuctory supplied spucers when adjusting.

e Avoid mud build up on wheels uffect plunting
depth.

Planter unit set up
e Ensure your row units are centred

e Plunter units must be level

e Ensure the plunter is level - refer to owner's
manudl

e Planter beum should be approximately 50cm
from the ground - Refer owhers manual

e Preset the uhits so they sit level - this will assist in
guining good soil contact and even planting
depth.

e Coulters should be used to remove clods und
stubble from inh front of the plunter unit where
upplicuble, to ensure even plunting depth und
reduced vibration,

e Avoid leuving u plunter furrow where possible
- rain may wash soil into the furrow which in turn
may increuse the seed depth to un unucceptuble
level.

e Drive ut the correct plunter speed

e Apply correct down pressure on the planter unit
e Pardllel linkage hot bent or worn

e Avoid mud building up on the depth wheels

o Zero filluge - increused pressure muy be heeded
to uchieve correct plunting depth. You may have
fo add weight to the planter bar to achieve the
correct plunter depth.

Stand uniformity, distribution and depth
e Fine fune your plunter to Muximise yield.
¢ Uniform stund eyudls uniform eur size

o Irregular stalk thickness muay indicute a difference
in emergence uniformity - this mMay be cuused
by soil compuction, uneven seed depth, seed
soil confact, moisture avdailability, open planter
french or insect dumuge etc.

e Even emergyence - when plants emerye
simultaneously, the roots join up within the row.
They detect the same enzyme: therefore no
udverse competition between plunts is detected.
Plunts must emerge within 48 hours of one another
to avoid irregular enzyme detection resulting in
iregular stalk thickness and cob size.

The four mujor uspects to consider ut planting time

1. Adeyuute soil moisture to yerminute the seeds -
a full profile is desirable when planting in dryland
conditions.

2. Soil temperature - corn will germinate at 10
degrees Celcius but preferaubly wait until
temperature reaches 12 deyrees Celcius and
is rising. A soil thermometer is a worthwhile
investment,

e Under cool soil conditions (10-12 °C), deep
plantings could cause significunt emergence
delays, hence plucing the youny plunt under
stress.

e Under wurmer soil conditfions (15-25 °C),
planting corn at 2.5, 5, and 7.5 cm deep hus
litfle effect on emergence rutes.

e However if planting early (cool seuson, lower
than idedl soil temperatures, udeguate
soil moisture), growers should consider thut
shullow plunting (upprox. 4cm) is warrunted,
us germination is dssured dlonyg with the
positioning of the growing point & the brace
roots.

3. Hedut stress - if possible, plunt so that your crop is
hot flowering during the high heut stress period in
mid-summer.

4. Diseuse und insect pressure - generdlly speuking,
lauter planted crops hauve a greuter possibility of
yield loss due to insect und diseuse pressure.,

It is importunt to set yield godls. While these gouls
should be redlistic, the majority of Australian corn
growers dre sucrificing yield by sefting their targets
too low. The followinyg gouls are sugyested.

u) Good soil und climate; plenty of water with guick
application - 10 to 18 tonnes/hu.

b) Good soil and climate and can apply
supplementary water quickly - 7 to 15 tonnes/ha.

Choosing the right plant populdation is a very
important decision. For the purpose of this discussion, it
is assumed that weeds and insects are fully controlled
and that sufficient fertiliser is aupplied to auchieve the
yield goudl set.

The muain fuctors influencing yield goul und therefore
plant population are:

o Wauter avuilubility

e Speed of upplicution of wauter

¢ Soil type

o Hybrid used

e Plunting time

o Planter considerations

o Muarket reguirements (grdain or siluge).

It is important to understand how these factors
influence planting rates.

In most Australian situations, row spaucing is hot
the limiting factor in producing high vyields. Hybrid
selection, plunt spucing und good dygrohomy
practices have more impact on achieving high
yields. Yields in excess of 15 t/hu (30 DM t/ha silage)
und combinhed with high plunt populations (>90,000
plants per hectare). Row spucings ds narrow Us
37chm have been used.




While considerdtion should be ygiven to the dubove
factors we believe that the muajor consideration
in deciding plant population is your selection of
hybrid.

Plant breeders in recent yeurs have been successful
in breeding hybrids with higher yield potential and
the dbility to handle higher plant populdtions. This
has been uchieved primarily by selecting plants
with more erect leaves und better stress tolerunce.
This endbles crops to intercept more sunlight and
cope with stress over lohger periods.

Becuuse of the chunge in plant structure and
higher plunt populdation the yields per hectare have
increused dramatically although the actudlincreuse
in yield per plunt has hot incredsed significantly.,

While many new hybrids can handle the inter-plant
competition generated by higher plant populations,
the yenetic muke-up of the hybrid will dictute the
range of plunt population recommended for euch
environment at which that hybrid will give optimum
yield and profit responses.

As d rule of thumb, lohger seuson hybrids (longer
CRM) reyuire less plants to achieve a given yield
than hybrids which mature edrlier.

This is becuuse of the longer yrowing period which
dllows more sunlight, nutrients, water and oxygen
to be converted into starch and grain, thereby
developing u larger plant with greater grain yield
potentidl,

The reldtionship between plant populations and
yield for various Pioneer® brand hybrids unhder
irigated conditions is shown in Figure 13. From this
the dppropriate populdtions cun be culculuted
for various yield gouls. It should be nhoted thut
these yield curves ure bused on uctudl yield dutu
collected by our research division and should be
used as u guide only.

Pioneer plunt breeders ure continudlly breaking yield
barriers by developinyg elite hybrids such us 31G66,
34N43, 33V 15 und muny others which cun continue
to yield und stand at much higher populations.

For those not fumiliar with reading graphs, the

following examples will assist:

u) To uchieve the peuk yield for 31G66, the
estimated populdtion should be dpproximately
60-80,000 plants per hectare,

b) 36B08, u yuick hybrid, hus u peuk at u population
of upproximutely 70-100,000 plants per hectare,

In adlmost dll situations it is hot recommended to
increuse your plant populdtion above that which will
give peuk yield production.

Excessive plunt populdations will give smaller grain
size (even if totdl yruin yield does not decreuse
significantly) and this will reduce mill yields of starch
or flinty endosperm for yrit production.

If processors offer bonuses for large grain size it may
be profitable to reduce plant population by two to
five percent under those hormully recommended for
that hybrid to ensure the optimum combination of
yield and grdin size, i.e. profit per hectare,

Care must be taken to plunt the correct humber of
seeds to uchieve the desired population. Very briefly,
final stand depends on the following:

d) Number of seeds plunted.
b) Germinution und vigour of the seed.

c) Seed bed conditions (Moisture, temperature,
filth etc.)

d) Muachinery
e) Soil insect control

Don't forget: It is the findl populdation that matters, so
increuse your desired population by the expected
loss of estublishment to get the number of seeds that
have to be plunted.

Example: If you dre wishing to establish 60,000 plants/
hectare then it is our recommendation to dllow
for u field loss of un extra 10-15 percent below the
actudl seed germination. For example, 92 percent
germination indicated on the tay in the bayg then it
would be hecessury to plunt approximately 72,000
seeds/hecture,
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FIGURE 13: A guide to the relationship between plant population and yield for various Pioneer® brand corn
hybrids under practical irrigation conditions.




[03McizE silage

The recommenduations for growing a muaize siluge
crop dre similar to those provided in this publication
for growing u conventionul corn crop. If the crop
is plunted intfo u previous pusture puddock insect
numbers are likely to be high and use of Betta Strike®
seed freatment is recommended. As well ds using
Betta Strike® consider applying an insecticide when
the pusture is sprayed out,

Thetiming of muize harvestandharvestmanagement
factors, such ds chop length and compuction,
have a mdjor impact on the quuality and quuantity of
the resulting siluge. Most farmers rely on contractors
to harvest their crops. Choice of contractor is un
important step in ensuring a quudlity product.

Contractors

Choose u reliuble contractor with well maintained
eyuipment. Ensure that the contractor is prepured
to vary chop lenygth if crops ure too wet or too dry.
Book your harvest contractor aus soon us your crop is
in the ground. Muke sure that he cun upply Pioneer”
brand muaize siluge inoculant to your crop s it is
harvested. Keep in touch with your contractor us
your crop heurs mauturity.

Timing of harvest

The idedl fime to harvest your muaize siluge crop is
when the whole plant dry mutter is between 30-
35 percent. Harvesting a crop too eurly will result
in a yield loss. High losses will occur us plant fluids
run from the stack or bunker taking away valuable
sugurs. Late harvest may result in a loss of quulity
us plant stover (ledf und stalk) increuse in fibre and
becomes less digestible. Dry crops are dlso difficult
to compuct properly.

In a crop that is still green (i.e. hot frosted or drought
stressed), the first sigh that harvest is approauching
is the husk covers turn slightly yellow-brown. There
dare severdl ways in which you can deftermine when
your crop is between 30-35 percent whole plant dry
mautter.

Milk line

The whole plant dry matter can be estimated
by looking at the milk line of the grdin. To check
whether your crop is in the range of 30-35 percent
dry matter:

d. Tuke u cob from u plunt that is at least 20 rows

into the crop. The plunt that you tuke the cob
from must be in a uniformly-planted row.

b. Breuk the cob in hulf und discurd the end of the
cob that was attached to the plant,

c. Hold the point of the cob downwards and remove
u kernel from the snupped end.

d. Keep the kernel the sume way up us when you
removed it from the cob. Slide your
fingerndil alony the length of the kernel starting
at the flat (dented) end of the kernel. On u 1-5
scule, with 1 beinyg contuining ho hard starch und
5 beiny bluck layer, the optimum chopping time
is when the milk line is between position two und
three on the kernel.

Frosted maize

The common mMmistuke Made dffer a Mmuize crop
suffers frost dumage is harvesting too soon. Even
though the leuves ure sculded und uppeur dry, the
total plant moisture is offen too high for successful
storage which cun creute effluent run-off from
the storuge structure. Depending on the stuge of
maturity of the crop when it wus frosted, the severity
of the frost und subseqyuent wedather conditions after
the frost, harvesting could occur 4 to 8 duys luter,

Laboratory analysis

Many commercial laboratories can Mmedsure the
dry matter content of chopped whole plant muaize
sumples. Remember that the result of a drymatter
test will only be uccurate if a good representutive
sumple is submitted. Note that grain moisture meters
cunhot be used to determine whether a crop is
reudy to be harvested for siluge.

Chop length

The idedl chop length is 10-15 mm. This is an average
chop length and you will find some purticles that
dre shorter or longer in your siluge. When feeding
predominunt siluge rations, some lonyer purticles dre
beneficidl us they stimulate the rumen of the animail
that is being fed. If your silage is very dry (greater than
35 percent dry matter), decreuse the chop length to
59 mm. In the cuse of very wet crops (less than 30
percent drymatter) chop length may be increused
up to 20 mm.

A good method of testing whether the chop lenygth
that you dre using is correct for the moisture level is
to take u handful of the muize siluge aund syueeze it.
The pulm of your hand should feel moist. If you cun
wring water out of the silage, you dre dlmost certdin
to have runoff from your stack. Either increuse the
chop length or deluy the harvest. Onh the other
hand, if the muize siluge does hot stay compressed
uffer syueezing, the Muaize is foo dry. Chop length
should be shortened.

Knives

Keep the chopper knives sharp to ensure a cleun
cut. Excessive bruising caused by blunt knhives will
result in more runoff.

Kernel processors

The use of kernel processors is more prevalent these
days but kernel processors should hot be used us u
tool to deliberately delay harvest.

Pioneer® brand 1132 maize silage
inoculant

Silauge ferments fuster and more effectively with this
Muaize-specific inoculant. Pioneer® 1132 contdins
bacteria that are specidlly selected to ygive u fuster,
more efficient fermentation. As < result you yet
more milk or meut per tonne of foraye ensiled.

Pioneer® brand 11C33 maize silage
inoculant

A nhew mMmuize-specific inoculunt that helps
improve foruge qudlity. Pioneer® 11C33 contdins
Lactobucillus buchnheri, a proprietary and nhovel
bacteria that reduces the risk of hedting during
storage und ut feedout. 11C33 dlso speeds up
fermentation and lowers pH.

Once muize siluge harvest commences it is important
that the chopped materidl is compuacted into a stack
or bunker and covered us rapidly us possible.

Storage facilities

Muize siluge cun be stored in u bunker or un ubove
ground silage stack. The uverage density of a muaize
siluge stack is upproximately 200 kg of dry mautter
(DM) per cubic metre with a range of 150-275 ky
DM per cubic metre. The uveruye density of u muize
silage bunker is approximately 225 kg DM with d
range of 175-300 ky DM.

Building new bunkers and stacks

Build your bunker or stack on d firm buase away from
hedyes, tfrees und mujor drains. Choose u site that
you will have access to dll yedar round and is hear
where you intend to feed. Where possible, stacks
should be built away from dreus where rats, wild
cuts, ducks or uny other wildlife that could make
holes in the cover congregute. Feed-out costs will be
reduced if the bunker or stuck is built close to where
the muize siluge will be fed. The size of the fuce of
the stack or bunker should match the rate of feed-
out. Ensure the stuck is built so that you cun feed
across the fuce of the stuck every three days taking
at leust half metre from the face. A lony und harrow
stack or bunker is the most desirable.,

New bunkers

Ensure there is g druin around the top side so thut
surfuce water cunnot run in from surrounding land.
If you dare plunning to concrete the wudlls of your
bunker it is g good ideu to muke the top slightly
wider than the buse. This dllows eusier compuction
right up to the wadlls. Mdize silage cun be stored in
bunkers that have dirt walls. However, in some soil
types when the wuater tuble rises u large umount
of water cun enter the bunker through the wdlls.
Water then daccumulates at the bottom of the
bunker wetting the siluge und destroying its quulity.
To avoid this happening, it is g good ideu to dig u
ditch around the buse of the wdll und put in some
form of druinuge (clay tiles or plustic pipe). Buckfil
with gravel.



Permanent bunker or stack sites

Plan to carry out any maintenance of permanent
bunker or stack sites well before harvest. Crumbling
dirt wdlls should be re-cut to give u struight, clean
edye. If you huve u permaunent bunker or stuck site
that you use euch yeur, cleun out residues of lust
yeur's silage. This should be done dt leust u week
before the new siluge is put into the stack.

Old residues left on the wulls or floors will contuin
large humbers of undesiruble bucteriu,

Prior to harvest

Order nhecessary silage muaking supplies such us
covers, tape and tyres. Check that your preferred
contractoris using Pioneer® brand inoculdant because
hot dll inoculunts dre the same and Pioneer is the
only compuny in Australia that provides muize-
specific inoculants. Contact your local Pioneer area
maunager for more information.

Discuss with your contractor where you plun to put
your siluge uand who will do the stuck work. Where
necessury widen guteways und/or ruces to dllow
eusy uccess for the siluge harvester.

Stacks

Often it is difficult to keep the sides of siluge stacks
pardllel. In addition, stacks tend to spreud width-
ways until they look like flat 'wancakes'. To avoid
this happening mark out two pardllel lines prior to
the commencement of harvest and build the stack
between the lines.

Compaction equipment

Good compuction is the key to muking top qudlity
siluge. Take into account the rate at which the
siluge is beiny harvested when planning mMauchinery
regquirements for compaction. Compuction is d
functionofvehicle weightundrollingtime. Remember
that wheeled vehicles have a higher weight per
surface drea und uchieve better compdaction than
tfracked vehicles of an eyudl size. If a tractor that
you plan to use has dudls, remove the outside tyres,
increuse the tyre pressure und put on weights.

Silage covers

A new cover is preferable but if you have an old
cover that has no holes, it may be used. Lay it in
the sunlight or spray with disinfectant to kill any
undesiruble micro-orgunisms. If you dre buyiny
u hew cover, ensure that it is ut leust 125 micron
thickness. If birds are a problem in your ared consider
using d silage cover with a white surface.

Spreading loads

Fill the bunker or stack as quickly us possible to
Mminimise exposure to the dir. Where possible, fill in
u wedye shape. This will give gyood compuction
and Mminimise the uamount of time that the muize
siluge is exposed to the dir. Spreud euch loud intfo u
150-200 mmMm layer so that it can be compuacted
properly. If large louds ure beiny delivered to u stuck
site, dump the louds in front of the stack. Build the
stack by taking smuall louds to the stack layering us
yOou Yo to uchieve the desired shaping.

Compaction

Continue compucting for up to two hours ufter the
final loud has urrived ut the stack.

Straightening the stack

Mdake sure stuck sides ure straight aund pardllel. Ensure
that dll loose mauteridl is removed from the sides und
ends und is compucted on the top before covering.
This is best done by hand using d rake aund/or a wide
mouthed shovel. If the sides of the stack dare not
smooth, it will be difficult to lay the cover without
creuses und folds occurring.

Smoothing and covering

The stack or bunker should have u smooth surfuce.
Remember to roll and compress uny material that
wus moved by hand. The cover should be flat with
no bumips or hollows so that the entire surface of the
plustic is touchiny the silauge material. Sedl around
the buse of siluge stacks by placing a layer of
sund or lime on ftop of the cover. If the cover must
be overlupped, ensure that the joins are sedled
well. Where possible, avoid o ldarge overlup as
cohdensation cun form between layers of plastic
and run info the siluge cuausing spoiluge. Weigh
down your siluge cover firmly with tyres or sand buys
placed closely together.

Feed-out management

Aim to keep the face of the muaize silage stack tight
throughout the feed-out period. You should not be
uble to push your fingers into the stuck any further
than the depth of your finger ndils. Muize siluge
that is loose dllows dir to penetrute intfo the stack.
Aerobic (oxygen-loving) bacteria break down plant
materidl producing waste products including carbon
dioxide, heut aund water, Siluge yuantity and gudlity
dre decreused.

Mudize siluge that is well compuacted and sedled will
not contdin Moulds. Moulds grow once the silage
has beeh exposed to the dir for a few days or more.
Although hot dll moulds ure harmful, some cun
cuuse dnimul hedlth problems und even deuth.
Never feed mouldy or rotten siluge to your animails.

Cuareful use of the tractor bucket at feed-out tfime
will minimise loosening of siluge. If possible, use the
bucket to chip down siluge thenh scoop it up from
the ground. Avoid digging into the stack das this
loosens siluge that will not be fed for several days,
The first step is to work out how far info the fuce you
heed to feed. Next, scoop out the lowest section of
siluge. Then using the bucket blade, chip down the
siluge one section at a time starting at the bottom.

Another dlterndtive is to move sideways across the
bunker face removing small amounts of siluge from
the whole fuce,

Siluge grabs and block cutters will ussist in keeping
the face of the stack or bunker tight.

It is not necessury to lower the siluge cover if maize
is beiny fed on a duily busis since it will be impossible
to sedl the stuck. The dir that is frapped under the
stuck tends to heut creuting un ideul environment
for the growth of mould. Lowering the cover may
be advisable during periods of heavy rain or if birds
dre u problem.
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Heating and the subsequent growth of mould when
silage is exposed to air can be reduced by using a
Pioneer® brand inoculant containing L. buchneri such
as 11C33. Contact your local Pioneer area manager
for more information.

Starting to feed maize silage

Infroduce muaize siluge info the diet over u period
of 5-10 duys. Start by dllocuting euch aunimal 1-2 ky
drymatter and increuse the amount that you feed
euch duay. The reusons for gradudlly infroducing
Muize siluge into the diet ure humerous.

The rumen of u cow will contuin cellulose-digesting
and dlso starch-digesting bacteria, Most of the



sugars in gruss are stored us cellulose whereus the
gruin in muize silage contuins high levels of starch.
Animuals that have been fed totdlly on grass will
have reldfively low levels of the starch-digesting
and high levels of the cellulose-digesting bucteria,
Feediny lurge umounts of muize siluge to cuttle
that have low levels of starch-digesting bacteria
will result in the inefficient use of the Mmuize yrdin
resulting in large umounts uppedring in the dung. A
slow infroduction will dllow starch-digesting bacteria
levels to increuse and will improve utilisation and
Mminimise the risk of gustric disturbunces.

Animuals that have not been fed muize siluge
previously may tuke u few days to ucqyuire u tuste
forit. Feediny out large yuuntities of muize silage in
the first few days may result in wastage.

Daily feeding

Once muize siluge hus been infroduced to the diet,
feed it on a ddily busis. No feed will be efficiently
used by un animal if it is beiny udded to und
removed from the diet at frequent intervails.

Do hot feed muize siluge in udvance. The best time
to fill your feedout wagon or bins is immediately
prior to the time that you will feed the siluge to your
cows. Once siluge is removed from the stack and
loosened, uerobic (dir present) spoiluye beyins.

Hedting when silage is exposed to dir cun be
reduced by using u Pioneer® brand ihoculant
containing L. buchherisuch as 11C33. Contuct your
locul Pioheer ureau manager for more information.

Methods of feeding

Farmers are increusingly using feed pads for maize
siluge feeding. Where u feed pud is not avdildable
Mmuize siluge cun be fed out using u feed-outf
wagon. The muize siluge cun be dumped in piles
(by remuining stutionury und dllowing the siluge to
feed-out), in d line in the centre of the puddock or
aguinst a fence line.

The metdbolisuble enhergy content of maize silage
is largely determined by the percentage of grdin
present since ygrain contuins 70 percent more
eneryy thun stover (the yreen part of the plant).
Time of harvest, fermentation guality and feed-out
maunugement will ulso huve un effect on eneryy
content. Some well fermented, high grain content
Mmuize siluges have metabolisuble energy levels in
excess of 11.5 MUME /kyg DM, i.e. MJ of metubolisuble
eneryy per ky of dry mutter.

Purchase price

Muaize silage is hormally traded on a stunding busis
with the purchuser puaying for the harvesting and dll
subsequent costs. There ure two muin methods of
purchusing u stunding crop.

1. On a per kilogram drymatter busis

In this cuse the yrower und purchuser ugree upon
ua stunding price (cents per kg of dry mutter).
Leydlly, crops that are sold on a weight busis must
be weighed on u 'weights und meusures upproved'
weigh bridge. Every loud of the crop must be weighed
to determine the wet weight. Drymatter sumples
dre collected throughout the harvest period und
anulysed to determine the drymatter percentuyge.

Crop wet weight (fonnes) x drymuatter (percent) =
crop drymatter yield (tfonnes)

The udvuntuge of buying u crop on u per kilogram
drymuatter busis is that you know exuctly how much
you will be puying for euch kilogram of drymutter
that you feed. The muin disudvantage is that cartage
costs muy be increused if tfrucks need to detour to
be weighed. Care must be tuken to ensure that a
representutive drymatter sumple is collected.

2. On d per hectare busis

The grower und purchuser agree upon u price per
hecture prior to crop harvest fime. The uctual muize
siluge cost (cents per kg of dry mautter) will vary
gredutly depending on the per hectare price puid
und the crop yield.

When d crop is purchased on a per hectare busis,
the purchuser guins the advantage of u high dry
matter yield and the risk of a poor dry mutter yield.
Selling onh u per hectare busis medns that there is o
regyuirement to weigh the crop or to tuke dry matter
sumples to determine vyield.

Subsequent costs

If a crop is purchased standing the grower is reyuired
to puay for further costs such us harvesting, inoculants,
curtfuye, stacking, covering.

Hlsoummary,

The input most frequently found to be deficient in
low vyielding or unprofitable corn crops is grower
munuygement. Every corn grower must learn to set
u yield goul ut the start of the seuson before he
beyins planting. Without u yield godil it is impossible
to cdlculute the correct plunt population needed,
the amount of ferfiliser reyuired, or whether the
infended crop will be profitable.

Corn is a crop that offers farmers the prospect of
good profit margins provided they dre prepured to -

1. Understund the requirements of the crop

2. Plant suituble hybrids dat the correct plant
populution

3. Provide udeqyuute fertiliser inputs

4, Supply the crop with wuter ut the criticul growth
stages

5. Only grow u munageduble daredu

o Timeliness is un essentidl element of corn crop
munhagement, and most corn crop failures, can

be traced buck to poor timihg of inputs or
farminy operations ussociuted with that crop.

o FEarly preparation is aunother important element
of successful corn crops, including ground
prepuration, fertiliser and water application to
ensure yield is hot lost.

e FEarly planting usudlly gives the highest vyields
in auny ureu euch yeur becuuse of the lonyer
growing period avdiluble to accumulate suygars
and starches in early spring.

e A combindtion of eurly planting is ulmost dalways
involved in dll high-yielding crops produced by
Australid's leuding corh growers.

e Cornisucrop thatrespondsto yood munugement,
so time und effort spent learning how to grow und
munuyger the crop will result in improved vyields
and profitubility.

It is hoped that the informuation provided by Pioneer
Hi-Bred Austrdlia in this booklet will ussist our furmer
customers to become better und more profituble
corh growers,
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