YIELD COMPETITION

The Pioneer® brand seeds Maize for Grain Yield Competition was initiated
to encourage and reward growers who seek and achieve the highest possible
yields with Pioneer® brand maize hybrids.

This is a national and regional competition, judged in the following regions:

National (all of New Zealand)

Auckland Province and North (South Auckland, Auckland and Northland)
Waikato

Bay of Plenty

Gi sborne & Hawkeds Bay

Lower North Island (Manawatu, Rangitikei and Waverley)

I v v >

Each region has three maturity categories:

A Early maturity (less than 95 CRM)

A Mid maturity (96 - 105 CRM)

A Full maturity (greater than 106 CRM)

Note: Lower North Island maturity categories are: Early = 93 CRM or less, Mid
=94 - 99 CRM, Full = greater than 100 CRM.

Competition rules

- The competition is open to all grain trial co-operators of Genetic
Technologies Limited.

- Only Pioneer® brand hybrids which were commercially available for the
growing season concerned are considered. The grain reference point
for commercially availabl ePioheeSri ds i s
brand Maize for Grain catalogue.
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A Genetic Technologies Limited representative must be present at both the
planting and harvest of the trial.

- Growers may have more than one trial location. However, only one
hybrid entry per maturity category will be accepted. This will be the
highest yielding hybrid within each category.

- The final date for competition harvest is 30 June.

- Trials on sites leased and/or managed by Genetic Technologies
Limited wild.l not be considered. Th
Research Stationodo or APioneer Smal

- The competition winner will be the grower with the highest hybrid yield
in a grain strip trial. Yield is measured in tonnes per hectare calculated
at 14% grain moisture measured to three decimal places.

- Inthe case of a draw under these terms, the cup will be awarded to the
grower with the higher trial net profit for that hybrid calculated using the
formula detailed on page 8.

For further details of the Pioneer® brand seeds Maize for Grain Yield
Competition or to enter, please contact your local Pioneer Area Manager.
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WHY EVALUATE NEW HYBRIDS

For more than 60 years Pioneer breeders have improved the agronomy, disease
resistance and yield of commercially available maize hybrids. The annual rate of
yield gain in New Zealand is estimated to have been approximately 180
kilograms of grain per hectare per year over the last 50 years (from Pioneer
research data). As a result, a newly introduced hybrid will have a yield
advantage over older hybrids.

To stay competitive, grain growers must introduce new hybrids on a regular
basis. Growers should choose hybrids best suited to meet their cropping
objectives. Desired harvest timing, soil type, cultivation methods, agronomic traits
such as early growth, stalk and root strength, disease resistances and grain
quality traits are all important considerations in the hybrid selection process.

The most reliable way to select superior hybrids is to consider yield performance
information gathered over several seasons and over a wide range of locations
within your growing region. Individual on-farm strip trials should not be relied on
in hybrid selection because they are not a reliable predictor of hybrid
performance in future seasons.

iRl Dksi ek o f A Ty o) A o

Maize crop nestled amongst the natural beauty of Kawhia, West Waikato.
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This publication seeks to summarise the investment made in recent seasons to
evaluate the grain yield performance of Pioneer grain hybrids in defined growing
regions in New Zealand. In the 2010-2011 season, over 220 grain trials were
planted in New Zealand. Studying the data presented in this book and discussing
the options with your Pioneer or merchant representative will greatly assist in the
selection of the best hybrids for your growing conditions,t hus ensur i
product for the right paddock! o

We also recommend this publication be used in conjunction with the Pioneer®
brand Maize for Grain 2011/2012 catalogue and the expertise provided by
Pioneer as well as your local merchant representatives.




TRIAL RESULTS, SIDE-BY-SIDE COMPARISONS AND STATISTICAL SIGNIFICANCE

Trial results

In order to ensure accuracy in field weighing and harvest moisture determination,
the Pioneer Field Technicians follow 1SO 9001:2000 approved best practice
procedures.

All trial co-operators receive a copy of their individual results. This information
represents the outcome of comparing hybrids included in that one environment,
in that particular season and under the management practice employed by the
grower that year.

When using trial results, it is essential that the overall performance of a hybrid
over seasons and sites in your growing region are considered, as this is more
likely to be a robust and stable indicator of future performance in your paddock.

Prodct Advancement Trial plots ready for harvst.
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Side-by-side comparisons and statistical significance

In a side-by-side comparison, Hybrid A and Hybrid B are planted side-by-side
according to strict scientific protocols. At harvest, crop yield and harvest moisture
are measured. This allows the performance of the two hybrids to be compared
under the same growing conditions. Side-by-side trial data collected from a
number of locations over several seasons is pooled to create an average side-by-
side yield result for the two hybrids.

A robust statistical analysis (called the t-test) is used to calculate the statistical
significance of the measured pooled side-by-side yield result. This may sound
complicated but statistical significance, indicated by stars (I T T ), simply shows
how likely the measured average side-by-side yield difference is due to an actual
genetic yield difference between the two hybrids rather than just chance. In other
words we are essentially asking:

fi Ba s e dhe data, are these two products the same or different for
yield?o




The table below presents a summary of the possible t-test outcomes.

Interpretation of the t-test stars (C) for hybrid side-by-side yield comparisons.

INTERPRETATION OF PAIRED COMPARISONS

Where stars C are shown below each comparison, this indicates the level of confidence that a real yield difference actually exists between the two
hybrids based on the yield data. Yield superiority can only be concluded where one to three stars are present.

CONFIDENCE SCIENTIFIC LEVEL OF YIELD
LEVEL DESIGNATION SIGNIFICANCE ADVANTAGE

.001 >99.9% CCC Very highly significant YES

INTERPRETATION

Product superiority for yield can be claimed. Can
confidently plant a product providing no key agronomic

(\)).01 >09.0% cc Highly significant YES traits are limiting, and/or if a key trait advantage exists.
Check the trait ratings for any considerations.

P VALUE

M™.os >95.0% ¢ Significant YES

Not a significant result, but may be regarded as
commercially acceptable from which to base a decision.
Product superiority for yield cannot be claimed.
>0.10 <90.0% Not significant NO Ignore the yield comparison and refer primarily to trait
ratings to select between the products.

OJ.lO >90.0% CA Commercially Acceptable YES

fiThe mor &) mdsent fer the comparison, the more confident we can be that the measured average side-by-side yield difference is due to
an actual genetic yield difference between the two hybri

We have only published hybrid comparisons that have a level of significance.

Where a result is commercially acceptable (CA), the result is not significant, but On the other hand, yields may appear to be very similar but still get significance 1

maybe regarded as commercially acceptable. this happens in cases where yield fluctuations are small and number of trial
locations is large.

Where a result is not significant, we cannot conclude there is a yield difference

between the hybrids. This may have two principle implications; fi A-testis now carried out on all Pioneer side-by-side comparisons
and we take great care to base our product yield statements on the
1. Where the yields are very similar, and the comparison has been made over out come. 0O
more than 20 locations. This may indicate that there is little measurable
difference between the two hybrids i.e. they yield about the same, or; The table on the next page shows the format in which the analysis is presented in

. . L . this publication.
2. Where there appears to be a yield difference, no significance will generally

indicate there are too few trial locations involved, or there have been
inconsistent or fluctuating results to confidently indicate the difference actually
exists. In this instance, you should only use the key trait considerations to
make a hybrid decision.
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P0537 compared with 36B08 for grain.

Pioneer® brand

PO537

Waikato
Number of Number of Moisture advantage a dva-l;ﬁ;t 21?328537 Grain yield advantage Pro;iégg\?/a;;ﬁge to
seasons comparisons to P0537 (%) (l?g hi) to P0537 (kg/ha) (See page 8 f(or fo?%ma)
3 116 trials -0.6 % + 2.0 kg/hl + 737 kg/ha + $177 /ha

P0537 outyields 36B08 (probability <= 0.001). This is a very highly significant result.

Hybrid superiority for yield can be claimed.
Plant the "winning hybrid" with a very high level of confidence, but also consult the trait ratings.

Stars denote the significance
level of this comparison and

are not intended to be a
product recommendation

The table indicates;

=A =4 =4 -8 -8_-4_-9_9

the hybrids being compared (P0537 and 36B08)
the number of seasons of data included (3)

the total number of comparisons made (116)
the grain harvest moisture advantage (-0.6%)
the grain test weight advantage (+ 2.0 kg/hl)

the grain yield advantage (+ 737 kg/ha)
the profit advantage (+ $177 /ha)

the level of statistical significance (1 T

1) as explained on page 5

Comparisons are calculated based on trials where the hybrids were planted in

the same trials.

The grain profit advantage reported relates to the value of additional grain
produced after making allowances for the differences in cartage and drying costs.
Refer to page 8 for the basis of this calculation.
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Pioneer Research Agronomist, M|chael Henderson, recording traits in a test plot.




REGRESSION ANALYSIS

The regression analysis is used to describe the relationship between two sets of
data. In the case of this publication it describes the relationship between the
yields of two hybrids related to the mean yield of all hybrids in a series of trials
where the two hybrids have been grown together.

The regression graph is made up by a number of important components;

A

Yield Kilograms per Hectare
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The coefficient of determination (R?).

This represents the proportion of the data that is explained by the lines of
best fit. The higher the R? the more confidence we may have in the lines
of best fit. If the R? was 1.00, the yield line would perfectly describe the
hybrid yield response and every data point would fall on this line.

The graph is plotted against the x and y axis where;

X axis = Yield (in kilograms per hectare) which is the individual hybrid
yield.

Y axis = Trial Average Yield (in kilograms per hectare) which is the
average yield for all hybrids in the same trial.

Along each axis the yield levels are indicated.

The yield of each hybrid is plotted against the trial average yield as a
measure of environmental potential.

Each triangle or square symbol indicates an individual trial yield.
The hybrid regression line.

The hybrid regression line characterises the expected yield performance
of a given hybrid as the average yield level changes from low to high.
The regression lines of the two hybrids presented then indicate the
relative performance of each hybrid over the range of yield levels
represented.

It is important not to extend hybrid recommendations beyond the
boundaries of data points plotted on the graph. The regression is
only accurate over the range of available trial yields.

P0537 R2=0.882:
22000 -— 36B08 R2=0.817 =
A POS37 |
A _________ A
O 36B08 A A/.A,/D
17000 0
--------- Linear P0537 O
—-—--Linear 36B0§
12000
7000 O
2000 T r
6000 11000 21000 26000

Trial Average Yield Kilograms per Hectal




BACKGROUND TO CALCULATIONS USED IN THIS PUBLICATION

Hybrid profitability

The economics of growing maize for grain are largely dependent on costs, crop
yield and the price received per tonne of grain. As a guide the approximate fixed
and variable costs to grow maize during the 2010/2011 season are indicated in
the table below. These are indicative only and growers should carefully calculate
their own costs and income in order to compute a more accurate analysis of their
maize grain enterprise.

The profitability of each hybrid is calculated using the following assumptions:
A Total costs are a national estimation for the last growing season applicable at
1 April 2010.

A Total costs cover all establishment, growing and harvest costs.

A Cartage costs cover transport from the farm to the nearest, most commonly
used dryer.

A Grain price is an assessed national
A Drying charges are the base cost for drying grain from 24% moisture to 14%.
A All prices exclude GST.

Cost /Income basis Cost per hectare
Total costs (inputs & interest) ($/ha) $2,499
Grain price ($/t) i 2011 harvest average $385
Cartage ($/wet tonne) $18
Drying ($/wet tonne) 24 to 14% $43

A more detailed breakdown of last s e a s oestiinaited costs of
production was presented in the Pioneer® Maize for Grain 2010-2011
catalogue page 18.

Hybrid profitability information is presented for all side-by-side comparisons and

is intended to indicate the relative financial income difference per hectare
between two hybrids presented in the published side-by-side comparison.
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Yield at 14% moisture

The yield of maize grain per hectare is normally expressed in tonnes at 14%
grain moisture. Storage losses of maize grain are minimal once the grain
moisture has reached 14%. The shrinkage factor of 1.35% adjusts the grain
weight for losses associated with drying grain.

Plot Area

plot length (m) x number of combine rows x row width (m)

Calculated Yield wet yield x 10,000 x Correction factor for moisture

plot area (m?)

Correction factor

f : 17 ((harvest moisture T 14%) x 0.0135 (shrinkage factor))
or moisture

Hybrid trial yields are often higher than is likely to be achieved in actual

a v eamangreial padsieck yieldss as the ared sneanuded and weigled is a defined net

block in a maize paddock. Actual whole commercial paddock yield are commonly
10% lower when less productive areas such as gateways, dry or wet patches,
shaded portions and headlands are included

The quality of grain is important to end users.
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Main Picture: Small plot combine beginning the harvest at Rukuhia in the Waikato (May 2011).
Insert: Computer controls and data capture unit.
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HYBRID RECOMMENDATIONS FOR GRAIN BY GROWING REGION

The following map and hybrid options for each growing region is presented as a general guide.

Regions depicted reflect general similarity of hybrid requirements. When choosing hybrids, review carefully the hybrid performance profiles and the trait rating on the
inside cover of this publication. Contact your local Pioneer® brand seeds Area Manager or merchant representative for further positioning advice.

Northland & South Auckland
Maturity |Very Early Early Mid Full
39F58 37Y12 P0021 [ |35Y33
38V12 [ 36B08 34D71
38P05 P0537 [[30 |34B97
P9400 [T 34F95 [
34P88
North & Central Waikato & King Country
Maturity |Very Early Early Mid Full
o 39F58 37Y12 P0021 [E] |35Y33
¥y 38V12 [ 36M28 34D71
38P05 36Y84 34K77
P9400 [T 36B08 34B97
¥ P0537 [ |34F95 [
34P88
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Maturity

Maturity

Maturity

Coastal BOP, Gisborne & Northern Hawke’s Bay

Very Early

39F58
38V12 [
38P05
P9400 [T

South Waikato, Coastal Taranaki, Manawatu,

Early
37Y12

Mid

P0021 [0
36Y84
36B08
P0537 [

Full

39Y43
34D71
34K77
34B97
34H31
34F95 [T
34P88

Rangitikei, Southern Wairarapa & Cental Hawke’s Bay

Very Early
39G12

Early
39G12

Early

39F58
38V12 [

Mid

39F58
38V12 [

Mid

P9400 [0
38P05
37Y12

Nelson, Marlborough, North & Mid Canterbury

Full

P9400 [T
38P05
37Y12

Full

P0021 [0
36M28
36Y84
36B08
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