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s farmers, you have experienced a very
Adifficult year — it is planting time again

and we do really hope that this will be
a year of normal rainfall and good crops. If you
all continue to work hard and do the right thing,
when the rains fall then you will be in a position
to benefit from the season. Remember always
to do the right thing at the right time and you
will benefit.

Most of the production inputs for the Jobs Fund
Project were delivered in October — we were partic-
ularly anxious to deliver the lime so that the farm-
ers could spread it in time. Each farmer has to take
one ton of lime to his/her fields. This is heavy and
very tiring — however, the importance of lime for
the lands with a low pH cannot be overemphasised
— the crop cannot access any fertiliser if the lands
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are too acidic. Knowing the pH of your soils is very
important for your success as a crop farmer.

Unfortunately, due to the drought, there are many
farmers who were not able to pay off their production
loans from the past season. The financial institutions
understand this and where possible, they are willing
to help again. However, it is really important that you
play open cards with your financiers — never try to
conceal any income, and never deliver in someone
else’s name. We know that sometimes you are des-
perate for money, being dishonest is not the way to
be if you are planning to be a farmer. You must al-
ways disclose your crop and your whole income to
your financiers — they will be willing to stand by you if
they feel that you are being honest. If they doubt your
honesty and integrity, they will not walk the road with
you and you will find yourself in deep trouble.

In this season, if you could all go back to the basics
and do those right — remember to prepare your lands
and do not allow weeds to compete with your crop;
plant the right cultivar at the right population for your
area; use the correct fertiliser at the correct application
rate — if you do all these things then you should have
a good chance of getting a good crop. We find that
some farmers try to use the inputs for a larger area of
land — it is better to plant a smaller area and to do that
really well, then to plant a large area and skimp on the
inputs. There are optimal rates for everything.

If you are unfortunate and have to make use of
contractors — it will help a lot of you are present when
they are working so that you can ensure that they work
correctly. Itis very expensive to use contractors and you
must insist on getting value for your money.

Good luck for this season — we will continue to
pray for rain! g
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Keep rainfall records
to reduce risk

ne of the first thoughts on a farmers

mind at the start of another day on

the farm is what is the weather going
to bring today. Many years ago farmers relied
on the previous evening’s general weather
report and then other signs such as the pre-
vailing ‘rain wind’ in one’s farming region and
whether or not the Cape South Easter was
blowing.

These days with many weather satellites posi-
tioned above us there is much information and
data available as to past, current and predicted
weather patterns as well as rainfall received.
Country wide, regional and district rainfall re-
cords are easily accessed via the internet as
are the predictions for rainfall on a district level
for weeks ahead. Smart phones can be used
to access forecast or programmed to give you
messages as to the current rainfall predictions
on a daily basis.

Rainfall received, conservation and pru-
dent use of this moisture is one of the main
factors influencing the financial success or fail-
ure of your farming operation.

The accuracy of the predictions has been
much improved over the years. However, the
predictions might not be that accurate for the
specific location of your farm or farms. The mi-
cro topography in your region can also influ-
ence whether or not a particular farm falls into
a water shed area or rainfall shadow.

Long term recording of the actual rainfall re-
ceived on each farm and the different microcli-
mates found therein and on differing soil type
blocks of land is important. This data will en-
able the farmer or a management team to be
able to carry out detailed and more accurate
production planning and risk assessment in
your farming operation.

Recording your rainfall

The equipment required to start can range from
the readily available conically shaped plas-
tic measuring unit with holder, or better still,
the older metal holders with a gradated glass
beaker inside to fully fledged digital weather
station. One can place the plastic type on a
pole at each location on the farm to be meas-
ured. The plastic types seem to weather quite
rapidly and become brittle and crack during the
cold winter months.

A better option is to make a small steel
cabinet with the rain gauges attached or
mounted together with a high low thermom-
eter and place for the recording sheet or book,
plus non detachable pen, protected from the
rain. It is thus quite convenient when doing the
rounds after any rainfall to record the rainfall
and temperature for collection at the end of
the month. The temperature data can be used
to calculate the actual heat units experienced
in a particular year and compared with actual
yields realised.

MANAGEMENT

Recording and knowing

the long term rainfall patterns
in various areas or lands

on your farm can aid in
determining the viability

of cash cropping or other
enterprises going into

the future.

66

The farmer can keep a record book of daily
recordings with notes covering storm strength,
instance of sudden thunder storms or gen-
eral rain conditions, hail experienced and any
other pertinent observations. These results
can then be tabulated on another sheet under
months for the year and compared to your lo-
cal weather station or previous location or farm
records. If you buy a farm or hire lands from
a retiring farmer it is advisable to ask for any
old rainfall records so that comparisons can be
made with the rainfall patterns that you will ex-
perience. These records can be transferred to
excel spreadsheets with various graphs being
created to show comparisons with prior years,
long term averages, or national long term rain-
fall data. The possibilities for the analysis of
the data are endless.
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Using the information
The rainfall data gathered over a long time be-
comes more valuable than the data in any one
year. Hindsight is always an exact science and
it is always the rainfall that will be realised in
the coming season that is important. Rainfall
patterns can be varied as was experienced last
year with some farms within a short distance
from others receiving almost double the rain.
The data can be utilised in many ways for
dry land as well as irrigation farmers. The long
term patterns can be used to generally predict
the rainfall runoff to be captured in your farm
dam or river systems. Full dams imply that any
irrigation development can be fully utilised in
the coming summer or winter season. More
accurate predictions and calculations can be
made as to the net water usage required from
dams for supplementary or full irrigation.
Extensive livestock farmers on natural or
planted pastures or irrigated pastures can use
the long term information to plan water applica-
tion and the related tonnage of pastures to be
expected for fodder flow programme analysis.
This year the Eastern Free State has had
in excess of 125 mm’s over May, June and
July. Dry land farmers can do profile holes to
assess, under their cultivation methods, how
much moisture was preserved in the soil. In
these areas farmers, using optimum cultiva-
tion methods, whether or not under conserva-
tion tillage or not, can plan on being able to
plant with a minimum of pre-planting rainfall
required. This knowledge can alleviate the
stress involved in planning and predicting crop
income for the 2016/2017 production year.

The rainfall data gathered

over a long time becomes
“ more valuable than the
data in any one year.

Conclusion

Recording and knowing the long term rainfall
patterns in various areas or lands on your
farm can aid in determining the viability of
cash cropping or other enterprises going into
the future. Knowing the facts can reduce your

farming risk. Good luck for the coming farming
season. 4

Article submitted by a retired farmer.
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Table 1: A typical rainfall data sheet.

2016 Rainfall data sheet
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» Record rainfall each day at the same time

+ Record to the nearest 1/100" or 0,01

- If precipitation is less than 0,01 record t’ for trace

« If the precipitation is snow or freezing rain, melt the accumulation in
the rain gauge and record as liquid

« Use the remarks column to list any unusual or severe weather
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Be ethical and stand tall

There are 7 things that will destroy us:
Wealth without work;
Pleasure without conscience;
Knowledge without character;
Religion without sacrifice;
Politics without principle;
Science without humanity; and
Business without ethics!

— Mahatma Gandhi

study conducted by students at the
Alowa State University about ethics
in agriculture in 2002 was extremely
revealing. They found that: Ethical standards
in the agricultural sector including co-oper-

atives, agri-businesses and farmers, have
declined.

This affects business dealings, sales incen-
tives, pricing policies, sees people cutting
corners and turning a blind eye to illegal prac-
tices. People take chances on everything from
not paying their taxes to not honouring com-
mitments to repay loans. Farmers agreed say-
ing: ‘At one time a person’s word was as good
as a signed contract; now you must get every-
thing in writing?’

Who you are tomorrow
‘ begins with what
you do today!

Pula Imvula’s Quote of the Month

T#js no mse mjﬂ/g ‘We are /ﬂ/}/g onr best’
Yo hwe gf/p succeed in /ﬂ/ix(zg whot s necessary.

There is a general shirking of responsibilities.

When they asked: ‘Why have ethical standards

declined?’ The answers were:

+ Farmers and agribusinesses are under ex-
treme pressure to show a profit;

» The sector has too much unhealthy competi-
tion; and

+ Tough economic times on the farm contrib-
uted to an erosion in ethical standards.

What are ‘ethics’?
Ethics are essentially values or moral judge-
ments about what is right and what is wrong
— and then doing what is right! A business’s
ethics are decided on and formulated by the
board/owner of the business or the farmer.
Ethics should guide every decision made
and every action taken by the business. They
do not stand in isolation but rather are formed
with the understanding that the business func-
tions within a broader society. Although every
individual makes a choice about ethics, in
actual fact society effectively tells us what is

~ Winston Churchill

Character is not the same
thing as reputation. Character
is what you are. Reputation is
what people say you are.
—Josephson

44

good and bad and right and wrong by re-
warding or punishing certain behaviours.

Ethics reflect an understanding that every
business owner has a social responsibility
to: 1) the people who work for him; 2) those
he forms business contracts with; and 3) to
conduct his business in an environmentally
friendly manner which is respectful of the
ecosystem!

Ethics describe a character
A code of ethics specifies your rules for con-
ducting business. You put them in place and
have a responsibility to live by them and con-
tinue discussions about them with your team,
family and employees. In a large business en-
vironment ethics would be discussed under a
topic such as ‘Policy and Procedures,’ but this
doesn’t often happen in an on-farm environ-
ment so it is up to you as the farm owner or
manager to talk about ethical behaviour and
good business practices. Attention to ethics in
the workplace informs your team and business
partners how they should and should not act.
If you are seen helping yourself in some
way that benefits you through devious, deceit-
ful or unfair practices, you can be sure that
your employees will not think twice before

' Y\
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A man without ethics
‘ is a wild beast loosed
upon this world!

they do the same to you! For example: If you
put farm diesel into you private vehicle which
you drive for personal matters and then put in
a claim for that diesel as if it was for farming
purposes, that is being dishonest and you are
stealing from the state coffers. Or, if you are
delivering bags of mealies to a milling business
which buys 75 kg bags and you instruct your
workers to fill them to 71 kg each, then present
them at the Mill door as 75 kg bags of mealies,
you are skimming and cheating the mill own-
er — and the employees, knowing that you do
this, will do the same to you somewhere down
the line!

Ethical behaviour can bring
significant benefits to a business
When a business has a reputation for conduct-
ing business ethically, it gathers favour with
potential partners. In the farming environment
this could be with input suppliers, financial
support services or even traders who will look
at doing business with you more favourably.

It has also been shown that a well-managed
and ethical business makes for happy employ-
ees thus labour turnover is reduced and pro-
ductivity increases. The other side of the coin
is that any unethical behaviour serves to earn
a business a poor reputation and damages the
reputation of the farmer. This will result in de-
teriorating relationships with stakeholders and
business partners and in a loss of profitability
in the long run.

Ethics in your farming business

To test your ethical practices, ask yourself the

following five questions:

1. Can | or anyone else suffer harm because of
my decision or action/s?

2. Can my decision or action/s cause emotion-
al pain?

3.Can my decision/actions harm my reputa-
tion, undermine my credibility or damage
important relationships?

4.Can the decision/action prevent me from
achieving my goals?

5. How do | feel about my action/decision when
I look at ‘the man in the mirror’?

The Man in the Mirror poem
When you get what you want in your struggle
for self and the world makes you king for a

MADE POSSIBLE BY
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day, just go to the mirror and look at yourself
and see what that man has to say. For it isn’t
your father, or mother, or wife whose judgment
upon you must pass.

The fellow whose verdict counts most in
your life is the one staring back from the glass.
He’s the fellow to please — never mind all the
rest, for he’s with you, clear to the end...and
you’ve passed your most difficult, dangerous
test — if the man in the glass is your friend!

You may fool the whole world down the
pathway of years and get pats on the back as
you pass, but your final reward will be heart-
ache and tears — if you’ve cheated the man in
the glass!

Ethics are often in place when things are
going well with a business but the first to go
out the door during times of stress. Remember
that when you have lived according to a high
standard of ethical behaviour in your personal
life and in your business dealings you will be
better able to live with yourself — and you will
stand tall among men!

Article submitted by Jenny Mathews,
Pula Imvula contributor. For more information,
send an email to jenjonmat@gmail.com.
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WEED CONTROL

Pre-emergent herbicides
remain IMPORTANT

pring has arrived in South Africa. We

hope that this year the rains will ar-

rive with the summer months that lie
ahead, and that we can leave the drought
behind us. One thing that we can be certain
of is that when the rains do arrive the weeds
will soon follow.

The weeds, our number one enemy, will be
ready and waiting to emerge stronger than
ever. As farmers we need to think ahead and
be ready for this occurrence with a plan of ac-
tion to combat our enemy, the weed. In this ar-
ticle | will outline the importance of controlling
weeds before they have emerged and before
they are growing in full force.

What is a pre-emergent herbicide?

A pre-emergent herbicide is chemical which
is applied to a field by using a tractor drawn
spray rig or an aeroplane crop sprayer. The
purpose of the pre-emergent chemical is to in-
hibit the germination and emergence of weeds
which are dormant and are yet to sprout. They
do this by disturbing enzymatic processes in
the weeds biological germination period. If the
weeds do not germinate they will not be able
to absorb sunlight and therefore will be unable
to grow.

Your first step in planning a spraying pro-
gram is to decide what crop you will plant
where. Remember that every crop is different
and needs to be treated differently. Before the
planting season one should consult a chemical
representative who is knowledgeable on the
different herbicides available on the market.
They will explain the different functions of the
chemicals and the best methods of application.
Different herbicides control different weeds
which is why for each different crop that we
plan to plant we should create a unique spray-
ing program.

Some chemicals are specifically devel-
oped to control broad leaved weeds, some are
specifically developed to control grasses and
some are developed to control a mixture of
broad leaves and grasses. Therefore, it is ex-
tremely IMPORTANT to know which weeds the
chemicals that you purchased are designed to
kill. If we plan to plant sunflowers we cannot
use a pre-emergent herbicide which controls
broad leaves as our sunflowers will also not
emerge. Alternatively, if we plan to plant maize
we cannot use a pre-emergent herbicide which

is designed to control grasses. There are how-
ever certain exceptions when it comes to the
use of genetically modified seeds. Some culti-
vars have been developed to withstand certain
strains of chemicals in order to improve weed
control. This is why it is extremely important
to consult with experts in the field of seed and
chemicals before deciding what to plant and
what to spray on the crop that you plant.

When spraying pre-emergent herbicides,
it is important to apply the chemical before
the weeds have germinated, as timing is eve-
rything when it comes to the efficacy of this
form of weed control. It is also crucial that the
climatic conditions are conducive in aiding ab-
sorption of the chemicals.

When is the correct time and what
climatic conditions are favourable?
The timing of applying pre-emergent herbicide
depends on the tillage practices which you em-
ploy on your farm.

If you practice conventional tillage, then
you will apply your herbicide soon after the
lands have been cultivated, so that the weed
seeds do not get a chance to germinate. When
using no-tillage practices one would first spray
the field with a ‘burn-down’ herbicide applica-
tion. This will kill all weeds that have emerged.
One should then follow up with a pre-emergent
herbicide which will inhibit any more weeds
from germinating.

For both of these practices one should try
to perform the spraying when there is slight
drizzle or damp weather conditions, as this will
help the chemicals to absorb and fix into the
soil where the dormant weed seeds are lying,
therefore allowing for the best results.

With weeds as our number one enemy, we
need to do all that we can to control them during
the growing season. Without controlling weeds,
we put ourselves at risk of lower yields and
further exacerbating the weed problem in our
fields by filling the seed ‘bank’ in our soil. Pre-
emergent herbicides are just one of the tools at
our disposal in the war against weeds. ¢

Article submitted by Gavin Mathews,
Bachelor in Environmental Management.
For more information, send an email

to gavmat@gmail.com.

Apply pre-emergence herbicide before
weeds sprout. (Photo taken by Johan Kriel)

R

Maize growing well free from weeds.
(Photo taken by Johan Kriel)

The promise of the crop is there, the farmer
needs to control the weeds.
(Photo taken by Johan Kriel)
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n a number of our previous articles we

have stated that South Africa is actually a

dry country with an average rainfall overall
of plus minus 495 mm per year.

We have also concluded that droughts are part
and parcel of our South African agricultural
environment. Therefore it is absolute neces-
sary that we must farm keeping in mind that
we will experience drought again. Better to be
prepared for it than to be unprepared.

Whether the existing drought will continue
or whether we will experience a more moder-
ate summer season is not quite clear yet and
reports at this point in time are a bit contradict-
ing. However, it is a fact that the drought will be
broken at some stage, but we must accept that
the next drought is already on its way. When it
will occur we do not know. Whether it will be
in a year or two or a couple of years we must
prepare ourselves for that.

To manage your business very well the
management of all areas — production, mar-
keting, purchasing, administrative, human
resources, public relations, assets and stock,
general and financial management must be
very good.

However, of all the areas of management,
financial management is the most important
one with regards to preparing yourself for the
next drought. To face the challenges of the
ever changing business environment the mod-
ern farmer, big or small, must be a champion
producer but also a superb financial manager
— therefore a skilled business manager. In this
regard it is found that poor financial manage-
ment and decision making is the most impor-
tant cause for some 80% of farmers who lose
their farms and not poor production farming
conditions.

When financial management comes to
mind, one should remember the simple formu-
la: Profit = Income - Expenditure (P = | - E).
One should first of all manage your expendi-
tures very well and reduce it as far as possible
without impeding your business. Remember
you can only manage your costs if you man-
age your business according to a comprehen-
sive budget. Secondly improve your income to
improve your profit.

The financial decisions taken in the good
years will determine your fate in the poor
years. Therefore one should rather reduce
your debt in the good years with the additional
profits made. Also consider to rather use ad-
ditional profits to conserve your resources,
such as applying proper conservation farming

The financial decisions taken in the good years will determine
your fate in the poor years. (Photo taken by Jurie Mentz)

methods to conserve and improve the fertility
of your soil, to conserve soil moisture, to con-
serve and improve the quality of your grazing
or to build up a fodder bank. In the good years,
rather invest any surplus funds in productive
assets — assets that can generate income
— than non-productive assets.

Our South African farmers are mainly de-
pendant on themselves for survival with very
little support from government. Therefore your
financial management is of the utmost impor-
tance during good years and difficult years.
You need to stay focused on your farming
business by managing as a skilled business
manager and take careful and thorough con-
sidered financial decisions. This then means
you must have the necessary financial infor-
mation available commencing with a compre-
hensive budget.

To apply improved financial management
the farmer must accept ownership for every-
thing that happens on the farm. The farmer
must take the full responsibility and maintain
integrity towards himself and all other parties
involved in the business. A realistic step in this
regard is for instance to improve your credit
worthiness with your financiers during the
good years. The result will be that they will be
more lenient towards you in the difficult times
— they know you as a man of your word.

Keep an eye on your cash-flow and manage
it according to a cash-flow budget. Consider
the profitability of your enterprises regularly.
Consider opportunities for value-adding. Also
be very mindful of your personal costs during
the good times and manage it according to a
personal budget.

Interesting, if you consider this article,
you will find that we referred to a number of
aspects that we have mentioned in more de-
tail in previous articles. This article is a bit of
a summary of a number of previous articles.
It also indicates again that financial manage-
ment is not only the link between all aspects
of the farm business, it also ‘oils the wheels’
that allow the business to function more ef-
fectively. Without capital to meet the short-,
medium- and long term needs of the business
everything will grind to a halt.

Therefore apply top class management
and especially financial management during
the good years and you will survive the dif-
ficult years that more easily. Or manage the
good years as difficult years and you will find
that the really difficult years will then not be
that difficult. ¢

Article submitted by Marius Greyling,
Pula Imvula contributor. For more information,
send an email to mariusg@mcgacc.co.za.
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CONSERVATION AGRICULTURE

Integrated crop and pasture-based
livestock production systems

esides improving the physical, chemi-

cal, hydrological and biological

properties of the soil, such species,
including annual or perennial cover crops,
can successfully be used as animal feed.

Livestock production systems are in many
ways dependant on the utilisation of pasture
species, in this case as a pasture cover crop,
and can therefore become an integral compo-
nent of CA-based crop-pasture rotations. It is
important to identify a pasture species fulfilling
the requirements of a dual purpose crop, i.e.
for livestock fodder and/or soil restoration.

This article focuses on an annual cover
crop with enormous pasture crop potential
used to improve soil conditions and to provide
a good grazing for ruminants.

Secale cereale L.

(stooling rye/stoelrog)

Stooling rye is a tufted annual grass species
that can grow as tall as 1,5 m. Rye has an
extensive, fibrous root system that may go as
deep as 1,5m.

Stooling rye is a valuable fodder (for pas-
ture, hay or silage) and a cover crop during
winter. When it is used as a cover crop in dou-
ble cropping systems, stooling rye during late
winter/spring provides valuable forage to ani-
mals going into summer.

Of all the cereal crops, stooling rye is the
tallest and the hardiest annual species. There
are many cultivars of Secale cereale; research
has shown however, that diploid cultivars are
more drought-hardy than tetraploid cultivars.

Agro-ecological distribution

Stooling rye is usually cultivated in areas with
cold winters and warm, dry summers, nota-
bly in central, eastern and northern Europe,
though it is also grown in Africa, Asia and North
America. It can grow at very high altitudes and
in the tropics it is only found at high elevations
(Brink, 2006).

It grows best at temperatures ranging from
15°C to 20°C; however, research has shown
that this species can tolerate a wider tem-
perature range (3°C to 31°C). Once well-es-
tablished, it can withstand very cold conditions
(down to -35°C).

Stooling rye grows well under 600 mm
to 1 000 mm annual rainfall and is relatively
drought-resistant: It can tolerate dry condi-

Stooling rye is an excellent cover and fodder crop for the winter
period — Ottosdal CA trial, North West Province.

tions with an annual rainfall as low as 400 mm.
Rye prefers well-prepared, fertile, well-drained
sandy or loamy soils, with a soil pH ranging
from 5,6 to 6,5

Because it is tolerant of low temperatures,
of droughty conditions and of dry and acid
soils, stooling rye may be cultivated in places
where wheat cannot grow. Rye grows better
on light loams and sandy soils than on heavy
clay soils.

Management and utilisation
Stooling rye can be sown with other cereal for-
ages, such as oats, wheat, or even with an-
nual legumes. Seeding rates can be between
25 kg/ha - 50 kg/ha (dryland) and 50 kg/ha -
75 kg/ha (irrigated) and depends upon whether
it is sown in a mixture or not.

The best time to seed this species is Feb-
ruary/March. Stooling rye forage is also prof-
itable when sown with companion legumes,
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Cover crops have proven to
be important in improving
soil health in the winter
season prior to the next
summer planting of either
maize or soybean.

such as white and red clover or grazing vetch.
The forage sustains the legume and the asso-
ciation makes full benefit of residual nitrogen
(N) in the soil (UC SAREP, 2006).

It is a valuable winter feed that helps the
livestock producer from being less reliant on
preserved fodder during winter periods. This
species can be grazed late in the autumn and
early winter period and then late winter and
early spring.

Stooling rye forage can also be used to
make silage and haylage. It is recommended
to harvest rye no later than at early boot stage
(before heading) in order to maintain good pal-
atability, intake and nutritive value.

When the plant reaches boot stage, the
species should yield in the order of 7 tons -
10 tons of dry matter (DM)/ha under optimal
management conditions. After stooling rye for-
age is cut, it should be wilted and then made
into silage.

Research has shown that hay making of
stooling rye is possible, but difficult, since for-
age moisture is too high at the early boot stage
for easy drying.

Soil conservation and health benefits
Stooling rye is a very valuable cover crop and
can be used for erosion control. When lands
are going to be planted to soybean or maize,
the soil can be protected over winter by this
species.

It can also be used as a winter cover crop
for continuous minimum tillage of maize when
the maize crop is harvested early.

It has many positive effects on soil struc-
ture and chemical status. Because of its quick
growing fibrous root system, rye makes full use
of the various soil layers, and in doing so, it im-
proves soil permeability, soil moisture content
and soil biodiversity (earthworms); stooling rye
forage also prevents leaching of excess soil or
manure N (UC SAREP, 2006).

Used as green manure, rye provides large
amounts of organic matter to the soil. How-
ever, when rye is sown for forage, a part of
the organic matter is not returned to the soil.
This species is an excellent cover crop to uti-
lise unused soil nitrogen and research has
shown how it increases the concentration of
exchangeable potassium (K) in the top layer
of the soil.

Stooling rye planted in February as a winter
cover crop at the Ottosdal CA trial.

Stooling rye established in February as cover and
fodder crop at the Ottosdal CA trial.

11
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Integrated crop and pasture-hased livestock

production systems

It is used as a cover crop and killed two weeks before
planting summer grain.

It is also known to suppress weeds very ef-
fectively especially through outcompeting
weeds for water and nutrients, however, it
also suppresses many weeds alleopathically
(as a natural herbicide).

Management challenges

Fewer diseases attack rye than other cere-
als. The following diseases and pests have
been reported to cause notable problems in
stands of stooling rye.

Stem or stalk smut

Disease control could be achieved by seed treat-
ment and crop rotation where the spores are soil-
borne. Resistant varieties are also available.

Anthracnose
This is a common disease especially prev-
alent in the humid and sub-humid areas of

the country. Infected plants often ripen or die
prematurely.

Rusts (leaf rust and stem rust)
Destruction of volunteer stooling rye in stub-
ble fields will aid in control of this disease.

Insects

Stooling rye is attacked by many of the same
insects that attack other small grains. Seri-
ous losses are not common, however early
sown autumn rye provides a favourable en-
vironment for the deposition of insect eggs
which can cause injury to other crops.

Animal production aspects

During late autumn, livestock can graze stool-
ing rye forage once it has reached a height of
15 cm - 20 cm and it should be removed when
the grass height is reduced to 5 cm - 7 cm.

Stooling rye allows very early spring grazing
when other perennial grasses are still dor-
mant. It should be grazed rotationally and at
high stocking rates in order to prevent it from
maturing and losing nutritive value (Samples
et al., 2011).

Crude protein values ranges from 11%
(dough) to 23% (boot) depending on the
stage of maturity. Dry matter digestibility
ranges from 64% (dough) to 81% (boot). To-
tal digestible nutrients (TDN) range from 67%
to 75%. Approximate values of acid detergent
fiber (ADF) and neutral detergent fiber (NDF)
are 37% and 55%, respectively.

Conclusion

Cover crops have proven to be important in
improving soil health in the winter season
prior to the next summer planting of either
maize or soybean. Stooling rye offers the po-
tential benefits of improving soil health, but
establishment and management costs can
be high.

One way for producers to recover these
costs is to graze the forage, which benefits
producers by integrating crop and animal
production. Very limited information exists on
the potential forage quantity and quality for
grazing livestock of cover crops and mixed
species of cover crops.

Research to date has suggested that dif-
ferent plant species complement each other,
however research is currently determining
how best to balance forage production and
how competitive the various species are
when added to a mixture with stooling rye.
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PRODUCT INFORMATION

onsanto recently increased its fo-
M cus on added value to smaller pro-
duction units and smaller farmers
in the market so that we can provide them

with technology and affordable hybrids with
a high yield potential.

The market was quantified as follows:

+ New Era Farmer (>75 ha/250 ton grain,
mechanised).

+ Small-scale farmer (10 ha - 75 ha, partly
commercial, little to no mechanisation).
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— finding ways to feed
the future population

In the Small-scale farmer category, we
planted the six hybrids on Mr Frans Malela’s
farm in the Groblersdal area. Here various
crops are cultivated on 4 ha plots with some
form of mechanisation.

In the Subsistence farmer category
the six white hybrids were also planted at
the Matibidi Community project in the Blyde
River area where the Department of Agri-
culture together with Ms Thembi Mphela is
involved. Here only soil cultivation is mech-
anised. Planting and harvesting are done

Monsanto is interactively
involved in the NEW ERA
Farmer and looking for

“ ways to offer the latest

technology and the best
hybrids to farmers to feed
the future population.

MONSANTO @

+ Subsistence farmer (1 ha - 10 ha, full pro- Monsanto’s strategy is based on research re-
duction manual labour, own use).

In the Small commercial category, devel-

manually.
One of the challenges is the perception of
a high yield, due to the appearance of some

lated to the United Nations regarding World
Agriculture 2030. 4§

opment trials were planted in the Carolina
district on the farm of Mr Solomon Masongo.
New white and yellow hybrids in the com-
mercial pipeline are being tested here. This
includes six white hybrids that fit into the
NEW ERA FARMER category. This will
provide feedback from the community to de-
termine production and hybrid trait needs.

older hybrids, while there are new genetics
available that perform much better and have
stronger resistance against environmental
factors. Therefore Monsanto is interactively
involved in the NEW ERA Farmer and look-
ing for ways to offer the latest technology and
the best hybrids to farmers to feed the future
population.

Atrticle submitted by Magda du Toit,

Corporate C ication Manager,

Monsanto South Africa. For more information,
send an email to magda.du.toit@monsanto.com.

Maize looking good.
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Conservation agriculture systems
can mitigate droughts

The presence of crop residue on the surface usually has a dramatic influence on infiltration
capacity and is seen as one of the trump cards of conservation agriculture.

onservation farming is the only way to

produce grain in a sustainable man-

ner. A welcome fringe benefit is that
it can mitigate the effects of drought under
certain conditions.

The climate of the Highveld is semi-arid and
a characteristic of this is that, apart from rela-
tively low rainfall, periods of drought can occur
during the rainy season. The droughts usually
have serious economic consequences.

The intensity and length of drought periods
vary from year to year. Droughts generally occur
in January, February and often in March as well,
and usually go hand in hand with the drought-
sensitive flowering or grain-fill stages of crops.
After the good rain of 2013/2014, the recent
2014/2015 season once more made us acutely
aware of the destructive effects of drought.

Many of the cultivation and crop systems
are aimed at preserving moisture to mitigate the

impact of drought, and it is therefore logical that
practices or grain production systems that can
alleviate drought will be the designated systems
to use.

Different practices exist for moisture ac-
cumulation and preservation. Fallow systems,
where the soil stays fallow for a season, are
one such practice. Two years’ rainfall is then
used for one season’s production. Although this
reduces the production risk, the efficiency with
which the rainfall is utilised is extremely low.
This also has serious long-term disadvantages.
The organic matter and quality of the soil are
undermined, because no or very little plant ma-
terial is added to the soil during the fallow sea-
son. The erosion vulnerability of soil kept clean
of weeds for a whole rainy season is high.

A second moisture preservation practice
is to cultivate the soil during the season, when
the crop is already established. It generally also
serves as a hoeing action and helps to loosen

the soil to absorb rainwater easily and create a
layer of loose soil on the surface to restrict the
loss of moisture from the soil.

However, this practice can often be coun-
terproductive. The tilling disturbs the soil, which
usually exposes wetter soil to the atmosphere,
which can then cause an additional loss of
moisture. Plant roots are also often damaged.
Plant residues are incorporated further, which
increases the vulnerability to erosion.

Every round of tillage degrades the existing
structure and an infiltration crust forms quick-
ly during the first rain, which in turn promotes
run-off and erosion. The increased infiltration
capacity of freshly cultivated soil is usually ex-
tremely short-lived.

The presence of crop residue on the sur-
face usually has a dramatic influence on infiltra-
tion capacity and is seen as one of the trump
cards of conservation agriculture. One of the
principles of conservation agriculture empha-
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The presence of crop

residue on the surface usually
has a dramatic influence on
infiltration capacity and is seen
as one of the trump cards of
conservation agriculture.

66

sised globally by experts is the retention of crop
residue on the surface. In this way cover crops
are often planted for the sole purpose of creat-
ing an effective cover of plant material.

The plant material and the increase in the
humus that develops from it in due course pre-
vent the forming of infiltration crusts and thus
ensure that the infiltration capacity of the soil
stays high. Run-off of rain water is consequently
restricted.

In the article, Bewaringslandbou: Orga-
niese materiaal die basis van grondkwaliteit,
which appeared in the July 2015 issue of
SA Graan/Grain, the important role of organic
matter is discussed.

If circumstances are favourable, run-off can
have a big influence on yield. What should the
circumstances then be? First of all, there should
be a slope to allow water to run off. The slope
does not have to be steep. Water can run even
if there seems to be no slope.

Furthermore, the soil should form an infil-
tration crust (something that occurs quite com-
monly), and finally, rain must fall with a high
intensity (also a trait of the thunder storms
that occur).

MADE POSSIBLE
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Photo 1a and 1b: Maize, photographed on 23 February 2015, cultivated on
ploughed land (left), compared to maize with no-till (right) in a conservation
agriculture system. The difference in inhibition is evident.

For the second time in the past three seasons
the conditions in an experiment on the farm
Buffelsvallei in the Ventersdorp-district were
favourable for run-off to occur on ploughed
soil. The run-off increased the impact of the
2014/2015 drought even more.

The maize yield achieved on ploughed land
with an infiltration crust was a disappointing
2,8 t/ha. In contrast, an average 6,3 t/ha was
achieved with five conservation agriculture sys-
tems.

With the amount of rain water that ran off
the ploughed land, an additional 3,5 tons of
maize/ha could have been produced. As was
the case with the 2012/2013 season, the con-
servation agriculture systems did mitigate the
2014/2015 drought again.

If the results of the six-year experiment are
examined, it is clear how conservation agri-
culture limits drought risks. The yield of maize
cultivated in monoculture with conventional

ploughing was already lower than 3 t/ha for
three seasons.

In three of the five conservation agriculture
systems with which the conventional maize is
compared, the yield was less than 3 t/ha in only
one of the six seasons. Two of the systems nev-
er yielded less than 3 t/ha.

Conservation agriculture has clearly proved
in this experiment that, if circumstances are fa-
vourable, it is capable of mitigating the impact
of drought, and consequently of maximising the
rain absorption efficiency. ¢

Article submitted by André Nel,
ARC-Grain Crops Institute, for
SA Graan/Grain October 2015.
For more information, send an
email to nela@arc.agric.za.

MONSANTO @



MADE POSSIBLE

MONSANTO v

BY MONSANTO

Watch out for insects

attacking maize seedlings

he soil insect pests attacking maize
Tduring the seedling stage can — un-

seen — cause enormous damage
every year if preventative measures are not
taken. A sudden decrease in the plant den-
sity of seedlings points to the activities of soil
insect pests.

Being aware of seedling pests is important, be-
cause once the seedling has been damaged it
directly affects the yield. When these insects
damage the seedlings, it can sometimes appear
as if a whole row of seedlings has disappeared.

In such extreme cases, producers are
sometimes forced to replant. The producer
may even have to replant for a second time, for
example in the case of severe infestation with
cutworms, black maize beetles, wireworms or
ground weevils.

With the start of the season around the cor-
ner, it is therefore vital to update your knowl-
edge on the most important seedling pests, as
some of the damage symptoms can be con-
fused with one another.

The cutworm (Photo 1) is well known to
producers and becomes a problem when moths
laid eggs during autumn and winter, from these

eggs the first larvae for the new growing season
will hatch. Larvae use weeds and winter crops
as a source of food to survive. Just before plant-
ing, the overwintered larvae become pupae in
pupal cells in the soil.

This stage lasts approximately two weeks,
the first moths of the season emerge then from
these pupae. These moths threaten crops, be-
cause they fly during the night and lay eggs on
the leaves of weeds and volunteer plants occur-
ring in the fields.

After approximately a week, the larvae
hatch and feed on the leaves of the weeds.
After the larvae’s second moulting, they will bur-
row into the soil and only come out at night to
feed. Cutworm damage can be distinguished
from that of other soil insects attacking maize
seedlings by the neat, clean hole these larvae
make in the stems, compared to the frayed ap-
pearance of the chewing damage by the black
maize beetle and wireworms.

In cases where the seedling has been com-
pletely chewed off on the surface, the whole
plant can be pulled down into the soil to feed
on. One larva can thus destroy a large number
of seedlings in one night.

PEST CONTROL

The larva of the
black maize beetle
(Photo 2) is a typical
white grub (Photo 3).
The latter is white with

a brown head and
is usually curled in a
C shape. The gut con-
tents of the larva give
the end of the abdomen

a characteristic blue-grey
colour.

The adult beetles are shiny
black in colour and approximately
12 cm - 15 cm in length. The bee-
tles look the same as dung beetles. The
black maize beetle has only one generation a
year. Beetles usually appear from mid-January
to mid-February to overwinter in the soil during
late April, early May.

During spring the beetles start feeding,
mating and laying eggs. These overwintered
beetles are the ones that damage maize seed-
lings. The larvae feed on organic matter in die
soil and do no damage, whereas beetles dam-
age seedlings by chewing frayed holes in the
underground stems. During autumn the stems of




PEST CONTROL

older plants can be frayed above ground and the
buttress roots can be chewed off.

The beetles of greater false wireworms
emerge from pupae, which occur in pupal cells
under the soil surface. These beetles are typical
tapping beetles, grey-black with a clearly de-
marcated head, thorax and abdomen, and they
are harmless. Female beetles lay eggs below
the weeds and maize residue, approximately
5 mm - 10 mm underground. The eggs hatch in
eight to sixteen days.

These great false wireworms occur as lar-
vae in the soil almost throughout the year. False
wireworm larvae (Photo 4) are up to 32 mm long
and 4 mm thick. Larvae are creamy-white and the
head appears red-brown. They damage seedlings
in the new growing season by chewing holes in
the underground stems of the maize seedlings.
These holes have a clearly frayed appearance.

The ground weevil (Photo 5) is small, light
to darker coloured and wingless. Compared to
other weevils, ground weevils have relatively
short proboscises. Various species of this pest
family exist. The eggs are laid in the soil at the
beginning of December. The larvae hatching
from the eggs feed on the roots of grass and
other veld plants. The beetles appear late in
February and shelter in the soil during the winter.

Ground weevils often occur in new fields.
The beetles damage the maize seedlings at
the beginning of the season. The beetle feeds

Photo 1: A cutworm.

Photo 2: The black maize beetle.

Photo 3: White grub of the black maize beetle.
Photo 4: The greater false wireworm.

Photo 5: Die ground weevil.

at night and attacks the leaves of the seed-
lings. This can lead to serious damage.

Preventative control
The best way to control soil insects mentioned
above is to act preventatively. Chemical con-
trol with seed treatments or sprayings during
planting are the most common way of control-
ling them.

Conservation farming also has predator
beetles, which can be efficient biological con-
trol agents. The most important preventative

MADE POSSIBLE
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measure is to keep fields clean of weeds and
volunteer plants that serve as a source of food
in order for the pest to survive until the crop is
planted and then to attack the crop. ¢

Article submitted by Dr Annemie Erasmus,
ARC-Grain Crops Institute, for SA Graan/Grain
October 2015. For more information, send

an email to erasmusa@arc.agric.za.



hulani Mbele started part-time farming
Tin the 1980s when he was in partner-

ship with his father who was a small
scale farmer in the communal areas. During
this period he was working for Eskom. Thu-
lani bought one tractor and his father also
had one tractor and some other implements.
After planting their fields they used to con-
tract the implements to other farmers who
needed help. This is where his love of farm-
ing started.

The love of farming
always gives him strength
and he takes challenges
as opportunities to

find new ways.

(44

Later he left Eskom and moved to QwaQwa
in the Free State. He was fortunate enough to
lease a 249 ha farm from the previous QwaQwa
government. This was a breakthrough as it
helped them to grow and make a living out of
farming. They farmed with sheep, beef cattle
and more or less 30 dairy cows to generate
cash flow. They also planted maize, dry beans
and wheat, rotating on 100 ha arable land.

We received training support in many as-
pects of farming. There was also a credit fa-
cility for inputs and it was very useful. Later
Thulani’s father passed away and he was
on his own. The opportunity to buy the farm
through Land Bank came and the farm is cur-
rently paid up and it belongs to the family.

In 1995/1996, training assistance was
scarce and that forced him to go back to the
College of Agriculture to study agriculture. It

PROFILE

took him three years to complete his
National Diploma in Agriculture.
Thulani returned to the farm
focussed and prepared to
make a success of it. He was
fortunate to meet other stake-
holders like Grain SA where
he attended some short
courses like Tractor Main-
tenance, Welding, different

Crop Production courses as

well as Calibration of Plant-
bk ers and Sprayers. The train-

ing that he still looks forward
to receive is related to value
adding, packaging and under-
standing the global markets.
Training is very important for
one to achieve optimum yields. It
helps to minimise costs and max-
imise profits in many ways. Training
contributed a lot to Thulani’s progress
and success. When he was helping his
father in communal areas, he produced for
consumption and a little surplus was sold.
When he moved to his farm he started produc-
ing 3 t/ha maize dry land. With the latest tech-
nology today they are able to achieve 5 t/ha to
6 t/ha dry land maize.

From now on Thulani is working on expan-
sion. His farm is fully utilised to its maximum
potential but without compromising the natural
resources. They would like to acquire another
bigger farm in order to expand.

The love of farming always gives him
strength and he takes challenges as opportu-
nities to find new ways. It excites him to try
new methods and monitor the change and
difference.

The advice Thulani can give to young
farmers is, pursue your dreams, focus, focus,
focus and never give up. ¢

Article submitted by Graeme Engelbrecht,
Development Co-ordinator of the

Grain SA Farmer Development Programme.
For more information, send an email to
graeme@grainsa.co.za.



VIEWPOINT

ccording to leadership and manage-

ment specialist, Simon Sinek, work-

ing hard for something we don’t care

about is called stress, while working
hard for something we love is called passion.
Gabula Joyi is a subsistence farmer in Mputi in
the Mthatha district in the Eastern Cape who
works hard because he loves what he does. On
his 25 hectares of land this passionate farmer
cultivates maize and cabbages and also owns
some cattle and sheep. And although hard
work does not necessarily guarantee success,
he realises that without hard work no success
is possible.

To Gabula the agricultural industry consists of
a variety of subdivisions, namely production,
marketing, financial resources, land and land
access, bank loans for production and all the
various agricultural products and their repre-
sentatives. As a subsistence farmer he feels
that this industry has room to develop and
grow. ‘Subsistence and smallholder farmers
play a key role towards food security at house-
hold level,” he says.

According to him the industry provides
various channels for smallholder and subsist-
ence farming; however these opportunities are
unfortunately not that accessible to subsist-
ence farmers. The entire agricultural industry
is important to all South Africans and therefore
needs to be supported accordingly by the vari-
ous stakeholders to ensure that this industry
is sustained. He further feels that what is im-
portant to this industry is the continuous assis-
tance of smallholder and subsistence farmers
through financial aid and skill development.
‘This will enable us to play a bigger and better
role with regards to food security at household
levels with smaller incomes,’ he explains. ‘The
access of productive land, the empowering of

GABULA JOYI

How does a subsistence farmer
see the agricultural industry?

young up and coming farmers so that this sec-
tor survives and is sustained is also crucial for
this sector’ he continues his viewpoint.

He sees his role in the agricultural industry
as small, but significant. ‘Il am the farmer who
produces food for my household primarily al-
though a lot of my surplus is purchased by the lo-
cal community members and interested hawkers
and shops,’ he explains. This makes him feel part
of the industry because he knows if he is taking
care of his role within his space, he is ensuring
that household food security is achieved and that
those who are in need of whatever food source
he produces, can also access it. ‘Even though
my role is a lot smaller than the big commercial
farmers, | feel | make a big enough impact to be
known as key role-player in this industry within
my community,” he adds proudly.

To him the one area within the agricultural
industry that requires a different approach is
in supporting small-scale farmers. Access to
land and ownership thereof is paramount to
these farmers. The need to access financial in-
stitutions will position the farmers to grow and
develop the vast amount of hectares which
lay fallow in this region of OR Tambo in the
Eastern Cape. Skills development and access
to relevant information is also crucial towards
ensuring that small-scale farmers develop into
productive farmers in the communal areas.

According to Gabula subsistence farmers
need access to the following:

» Finances.

» Good quality agricultural information.

* Markets.

» Sound skills development programmes.
‘Currently Grain SA is the only hope of any up
to standard assistance | am receiving,” he says
and adds, ‘The government is battling and can-
not sustain their way of supporting farmers.’

Subsistence and
smallholder farmers
‘ ‘ play a key role
towards food security
at household level.

His dream for his own farming operation is to
become a successful farmer with all the neces-
sary knowledge, skill and finances to sustain
his production systems. In the broader agricul-
tural sector he hopes to see a common under-
standing that farmers need to be subsidised,
given the necessary skills and support that will
allow them to thrive and become independent
in the future.

When a hardworking person saw the well
known phrase, ‘Good things come to those
who wait’ on a billboard, he decided to change
it to be a better reflection of the truth. It read,
‘Good things come to those who work their fin-
gers to the bone and never give up.” Whatever
obstacle you face as a subsistence farmer,
keep on working passionately and good things
will come.

A special word of thanks to Sinelizwi
Fakade, Grain SA Provincial co-ordinator in
Mthatha, Eastern Cape, for his support to sub-
sistence farmers in the area as well as his as-
sistance in acquiring the requested information
from Gabula Joyi for this article. 4§

This month’s edition of The Corner Post
was written by Louise Kunz, Pula Imvula
contributor. For more information, send
an email to lovise@infoworks.biz.



Cultivars

Yellow maize

SNK2778
DKC80-10
DKC73-76R
DKC80-30R
DKC80-40BR GEN
DKC74-26R
DKC68-56R

White maize

CRN3505
DKC80-31
DKCS0-89

(G4141
DKC2147
DKC78-83R
DKC78-35R
DKC78-79BR
DKC78-45BR GEN

...can make a resounding success of your farming.

In DEKALB® you have a partner who will walk with you all the way to success.

With DEKALB® from Monsanto, you have a range of high-quality white and yellow

maize hybrids for exceptional yields suited to your specific needs.

Call Monsanto today to find out more.

( \(} Contactuson: 011 790-8200 or

customercare.sa@monsanto.com

Monsanto and DEKALB® are registered trademarks of Monsanto Technology LLC.

Monsanto South Africa (Pty) Ltd, PO Box 69933, Bryanstan, 2021.

<7ED YOUR SUCCES?

MONSANTO

arkang Al4416

upp




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


