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We are on serious load shedding 
again. Since the beginning of the 

month, areas all over the country are 
taking turns to experience darkness and 
silence for up to six hours per day. Some 
places may even experience longer 
blackouts beyond the scheduled times, 
on short notice.
   According to Zesco, the main reason 
for this unfortunate state of events is 
the diminishing water levels in the dams 
and rivers feeding the major hydro 
power plants. Another contributor was 
the breakdown at the 300 MW Maamba 
Collieries power plant in Sinazongwe a 
month ago. At the end of August, the 
same plant had to undergo routine main-
tenance, which didn’t help either.
   This is not acceptable for a power 
supplier who experienced this kind of 
headaches before and who assured us 
they will have contingency plans in place 
in case it should happen again. What 
makes the situation even more diffi  cult 
to understand, is that Zesco is a healthy 
organisation. They recently announced 
that they connected their 1 millionth 
customer on 27 July this year. The cor-
poration has witnessed growth of about 
400% between 2000 and 2019, with 
their customer base increased from 200 
000 in the year 2000, to about 900 000 
in the year 2018 and consequently 1 000 
000 customers this year.
   Zesco has contingency plans, but they 
are seriously questionable. They recently 
announced that they are considering 
importing about 300 MW from the South 
African struggling electricity producer, 
Eskom. It is an open secret that Eskom 
can’t even supply in South African needs 
and is constantly requesting bail-outs 
from their government. The recent one 
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Besides their iconic feed hammer 
mill, Drotsky’s revolutionary mixers 
are also favoured in many countries 
across Africa, including Zambia. 
Look on page 20 how they make 
food preparation a breeze with their 
household food grade hammer mills.

requested is R59 billion (K66 billion) 
over the next three years. This is on top 
of the R23 billion (K26 billion) over ten 
years that was announced in February.
   If the transaction with Eskom goes 
through, the cost of electricity to farm-
ers will be higher, but as the president of 
the ZNFU, Jervis Zimba said: “However, 
at this juncture, a hard choice must be 
made between having access to expen-
sive power and paying for it, or having 
no power and business grinds to a halt.”
   The future holds more exciting 
promises and hopefully, this is the last 
year Zambia will have to use electric-
ity sparingly. In July, the government 
said the Chinese enterprise, Sinohydro 
Corporation, is expected to complete the 
construction of the 750 MW Kafue Gorge 
Lower Hydro-power Station in 2020. 
Once this project is up and running, 
Zambia will have an increased power 
generation capacity of 3 750 MW. This is 
signifi cantly more than the current plus 
minus 2,900 MW. This will also put Zam-
bia in the net power exporter league. 
   Zambians should also look forward to 
the development of solar power. One of 
Zambia’s largest farm input suppliers, 
African Green Resources (AGR), plans 
to invest $150 million with local farmers 
to develop an irrigation dam, a 50 MW 
solar farm and expand its existing grain 
silo capacity by 80,000 tonnes on their 
facility in Mkushi. The budget for the 
solar plant alone is between $42 and $45 
million. 
   The feasibility studies for the 2 400 
MW hydropower plant, Batoka Gorge, 
on the Zambezi river between Zimbab-
we and Zambia are almost complete. 
The building will commence in 2020 and 
will include the construction of a dam, 
powerhouses, roads, transmission in-
frastructure and houses in both Zambia 
and Zimbabwe. Hopefully Zambia’s elec-
tricity problems will be something from 
the past after this one is commissioned. 
   This month, besides our full range of 
articles all over the agricultural spec-
trum, we look at the products of Back-
savers, AFGRI, Novatek and Tiger Feeds. 
Madison Insurance explains to us why 
agriculture and insurance have a long 
way to go together.

Farm smartly!
Du Preez de Villiers
dupreez@proagri.co.za
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Feed them all with Tiger Animal Feeds
Call 0966 763 650
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Victor Mushala, a beef feedlot farmer on Tiger Hitech Feedlot 50, recorded classic results of 1,7 kg daily gain per animal.

Tiger Animal Feeds:
Your partner in beef business for better results

by Staff  Writer

Visit Tiger Animal Feeds’ main 
offi  ce or sales depots around the 
country for valuable technical 
services free of charge, and keep 
abreast of progress in livestock 
management information. Contact 
Given Hamanungu, Technical
Advisor, at +26-097-540-3834 or 
givenhams@gmail.com for more 
information.

Perseverance can be described as 
sustained commitment to the goals 

set in the farming business. It enables 
you to achieve goals by carrying on 
relentlessly towards success. It is a 
well-established fact that success is 
not achieved overnight. There is no 
such thing as getting rich quickly in the 
world of business. The road to success 
is a slow and often precarious one, and 
only perseverance can lead to success 
in the long run. 
   It takes hard work and time to build 
up a successful business enterprise. 
Tiger Animal Feeds embraces customer 
perseverance, and helps farmers to 
attain success. Tiger Animal Feeds’ 
technical team transforms custom-
ers’ dreams into reality and success 
by manufacturing and supplying high 
performance feeds, and off ering quality 
practical technical services.

Mixing guide
• 100 kg Hitech Feedlot 50 
• 900 kg grain (maize bran) 
• Ad lib roughage (hay)
• Combine the mix with a little mo-

lasses (approximately 2%) 

Rations:
• Day 0 to 4: 2 kg concentrate 

(complete mix)/animal/day 
• Day 5 to 6: 4 kg 
• Day 7 to 8: 6 kg 
• Day 9 to 10: 8 kg 
• Day 11 to 14: 10 kg  

The cattle entering the feedlot at 250 
kg should gain around 1,14 kg/animal/
day. If they are kept in the feedlot for 
3 to 4 months, the average fi nished 
weight should be around 430 kg. You 
can feed the same ration throughout, 
either the Hitech Feedlot Finished Feed 
or the Complete Beef Finisher. 
   If you keep persevering, you will 
achieve success with the help of Tiger 
Animal Feeds’ services and products. 
   Effi  ciency in business is the ability to 

achieve desired results. Tiger Feeds’ 
technical team helps beef producers to 
achieve their goals. 
   Tiger Animal Feeds’ skilled technical 
experts provide the following services 
to customers: 
• Specialised training either in one-

to-one or in group training sessions
• Farm visits 
• Skilled performance of specifi c tasks
• Expertise in a specifi c livestock 

enterprise

Victor Mushala is one of Tiger Feeds’ outstanding beef feedlot clients. 
He says: “Thanks Tiger Feeds for your support. I have just offl  oaded my 
second batch of steers to Best Beef. They are impressed with the condi-
tion of the animals as well as carcass quality that came out as grade A.”

Victor’s ADG (Average Daily Gain) 
was 1,7 kg and the FCR (Feed Con-
version Rate) was 5,8.

Classic carcass results - A grade.
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Tilapia

Understanding the 
immune system of 
your fi sh
by Wiehan Visagie

To learn more about fi sh and their 
requirements, contact Wiehan Visagie 
at wiehan.visagie@novatek.co.zm or 
Marné Meyer at nutritionist@novatek.
co.zm

The past several years have seen 
remarkable development in the 

area of fi sh immunology. Worldwide, 
fi sh culture is on the rise, with the 
treatment of fi sh diseases becoming 
increasingly important. Thus, aided by 
industry, farmers are constantly try-
ing to improve their understanding of 
these complex vertebrates’ complicated 
immune systems and the fundamental 
triggers of immunity in farmed fi sh.
   We tend to fi nd huge immune system 
varieties among diff erent fi sh species. 
They are poikilothermic in nature too, 
meaning that their internal tempera-
ture varies considerably, and so water 
temperature plays an important role 
in the effi  ciency of their immune sys-
tems. Each species has its own optimal 
temperature range that, in a way, safe-
guards the fi sh against potential diseas-
es. Nevertheless, water is more likely 
to host pathogens than air, making fi sh 
farming very complex.
   The immune systems of fi sh are unique 
in having two main functions: They can 
block physical attacks by using diff er-
ent skin layers and even their scales and 
they can manage internal pathogens by 
recognising and responding to antigens. 
   Being able to use scales and diff erent 
skin layers – the dermis and the epi-
dermis – is a powerful defence mecha-
nism as it prevents physical injury and 
contact with diseased organisms in the 
environment. Fishes further improve 
their defences by producing mucus that 
covers most of their body and contains 
bactericides and fungicides. The mucus 
is constantly renewed to prevent debris 
build-up and discourage parasites from 
attaching themselves to the fi sh.
   In the fi ght against internal patho-
gens, fi shes’ bodies coordinate eff orts. 
First, they seal off  the entry points and, 
with their damaged cells, produce his-
tamines to cause infl ammation around 
those points – an extraordinary ability 
that maintains osmoregulation and pre-

vents foreign bodies from penetrating 
the fi sh. 
   Second, they send white blood cells to 
the infected area to control the foreign 
bodies and, eventually, pass them along 
to the spleen and kidney for handling. 
   On a farm, it is possible to identify 
when fi shes’ immunity is compromised 
by reading the behavioural, internal and 
external signs.

In terms of behaviour, fi sh:
• stop eating;
• excrete a lot more manure into the 

dam;
• swim abnormally; 
• stop breeding; and
• some even die. 

External symptoms are that:
• the skin colour becomes less prom-

inent;

• sores appear on the skin;
• some parts of the fi sh swell; 
• parasites attach themselves; and
• their eyes look as if they want to 

pop out. 

Internal signs are that:
• the organs change in colour, espe-

cially the liver;
• the organs change in texture;
• there is an abnormally high quan-

tity of fl uid in the fi sh; and
• there can even be parasites pre-

sent inside the body.
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Sheep-scab:
Save one sheep 
to save many

Sheep-scab is a condition in sheep 
caused by infestation with a par-

ticular type of mite (Psoroptes ovis, 
known as the sheep-scab mite). This 
mite is a very small, wingless parasite 
that you can barely see with the naked 
eye, and then only properly under a 
magnifying glass or a microscope. 
Sheep-scab is also known as scab, pso-
roptic mange or “brandsiekte” in South 
Africa. Because sheep-scab is severe 
and spreads easily, it is a controlled 
disease in South Africa. The disease 
occurs all over Sub-Saharan Africa.
   We thank the Department of Agricul-
ture, Forestry and Fisheries of the
Republic of South Africa for distributing 
this vital information on animal diseases.

Why is sheep-scab important?
Sheep-scab remains a very significant 
health and welfare problem for the 

The effect of the sheep-scab mite 
(Psoroptes) on sheep.

Sheep-scab mite (Psoroptes).

sheep industry. It hampers the ef-
ficiency of sheep farming and reduces 
profitability in the sense that it causes 
a loss in wool production. Other pro-
duction costs include loss of meat, 
milk, leather and reproductive capac-
ity. It spreads through contact and can 
even cause the death of sheep. It is 
also costly to treat and to control. 

Sheep-scab causes loss of wool pro-
duction or even death.

How do sheep get sheep-scab?
The mites causing sheep-scab spend 
most of their life on sheep, and sheep are 
therefore infested by close contact with 
other sheep that have scab. This can oc-
cur by the introduction of infested sheep 
to your flock, or by contact of your sheep 
with infested sheep from other flocks (for 
example, during grazing or at shearing).
   Note that sheep may not always 
show signs of disease when infested 
with mites (particularly short-wooled 
breeds such as Dorpers).
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Saturnia House, Opp. Ndeke Hotel Longacre’s

Tel: +260 211 244 505/6    E-mail: info@neriainvestments.com    www.neriainvestments.com

T H E  M O S T  A F F O R D A B L E 
P R I C E S  O F  CO M P O U N D  D 
A N D  U R E A  I N  T H E  CO U N T RY

NERIA’S INVESTMENTS LTD
LEADERS IN AGRO 
COMMODITY TRADING

DIY PICK UP AND GO
PORTABLE WATER TANK

PORTATANK is a fully portable water storage solution 
capable of holding 800 – 10 000 litres of water in an 
easy-to-transport/carry, quick-to-assemble, disassemble 
and reassemble, unit.

Connect it to your gutter down-pipes to harvest and store 
precious water, comes with a tap!

The greatest advantage of PORTATANK is that it can be 
bought o�-the-shelf, easily transported in a passenger 
vehicle or bakkie and erected within an hour following the 
simple instructions included with the unit (package size 
1.5m x 400 x 400). The high-quality PVC bladder used to 
store the water has been tested by the Australian Water 
Quality Centre and is found to have no impact on the quality 
of the stored water. The material is also NATA accredited.

Easy to 
carry a 
4 800ℓ 
tank

Getting around 
is easy – and 
it holds same 

quantity of water!

It fi ts into a 
passenger 

vehicle

Many tanks 
can be 

transported 
on 1 truck

GET YOURS TODAY AT: Livestock Services Cooperative   |   renel@livestock.co.zm
+260 211 254 497   |   www.portatank.co.za

You may ask: “What makes the PORTATANK different from other water storage units?”

1 2 3 4

800 L   /   2 650 L   / 
4 800 L   /   10 000 L

Watertank 

in a 
BOX!!
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   Close contact most frequently occurs 
when the sheep are kraaled or housed 
in other ways (for example, in shear-
ing sheds). The mites can drop or be 
rubbed off  the sheep and survive for 
up to ten days, so that other sheep can 
be infested by mites in kraals, other 
premises, auction yards, pastures, 
or on wool that has been rubbed off  
infested sheep. Sheep-scab most fre-
quently occurs in autumn and winter.

What are the signs of sheep-scab?
• After piercing the skin with their 

sharp mouthparts, the mites feed 
by sucking moisture from the tis-
sue below the skin, which results 
in irritation and itchiness of the 
skin.

• The earliest sign is ragged-looking 
wool because the sheep are itchy 
and bite and scratch themselves. 
If you inspect the sheep carefully, 
you may feel very small lumps on 
the skin.

• You will also notice the sheep 
biting themselves and rubbing 
against fences and other objects.

• You may see wool in the mouths 
of the sheep and wool may also be 
found on fences and other objects 
against which the sheep rub. 

• Fluid leaks from the irritated skin, 
and dries to form yellow crusts or 
scabs. This is why the condition is 
called scab.

• You will see bare, scabby patches 
and matted wool.

• The aff ected areas get larger over 
time as the mite numbers in-
crease, which can lead to a loss of 
wool over large areas.

• The mites prefer areas covered 
with wool, particularly on the sides 
of the sheep.

• They tend to occur on the shoul-
ders and sides of woolly sheep, 
and the tails and backs of hairy 
breeds.

• The biting and scratching aggra-
vate the condition, and bacterial 
infection can result.

• If sheep are left untreated, they 
can become very thin and weak 
and eventually die.

Remember, one scab-infested sheep 
can result in the re-infestation of your 
entire fl ock!

Sheep-scab is a psoroptes mites 
infestation.

How can you tell if your sheep 
have scab?
• By the above signs observed in 

sheep.
• Any itchy sheep must be suspected 

of having sheep scab!
• As it is diffi  cult to see the mites 

with the naked eye, a defi nite diag-
nosis requires skin scrapings and 
looking for mites under a magnify-
ing glass or microscope. The mites 
live under the scabs, and are best 
found on the edges of the scabs. 
Collection and identifi cation of 
mites can be done by your animal 
health technician or state/private 
veterinarian.

• If you suspect your sheep to have 
sheep-scab, you are legally obliged 
to immediately notify your state 
veterinarian or animal health tech-
nician.

• He will prescribe the required 
treatment of the aff ected fl ock.

• Eradication involves the quarantine 
of the premises and dipping of all 
sheep on the farm.

How can sheep-scab be prevented?
• Previously, yearly dipping of sheep 

to control sheep-scab was com-
pulsory. This is no longer so, and 
the emphasis is on recognising 
infested fl ocks and controlling in-
festations when they are identifi ed.

• You should be careful when intro-
ducing new sheep into your fl ock. 
Check that they do not have scab.

• Dip all introduced sheep with a dip 
eff ective against sheep-scab mite 
before they come into contact with 
your sheep.

For further information, contact 
your nearest animal health tech-
nician or state/private veterinar-
ian, or visit the website of the 
Department: Agriculture, For-
estry and Fisheries Republic of 
South Africa at www.daff .gov.za.

Monitor your sheep on a regular 
basis for sheep-scab.

Dip your sheep. Photo: bmcontent.
affi  no.com

A variety of sheep-scab medicines 
and dips.
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16th October 2019
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T H E  A M E R I C A N
D O M E ,  L U S A K A
S H O W G R O U N D S

|  C A T T L E
|  G O A T S
|  S H E E P

C A T T L E  &  S M A L L  S T O C K
MANAGEMENT INFORMATION DAY

I n t e r n a t i o n a l  &
L o c a l g u e s t

s p e a k e r s
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Part 1: Herd combination and the production cycle

Create the perfect 
environment for 
your dairy cattle
Eksteen Lindeque and Petrus Britz (Pr. Eng.)
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Through the ages, for as long as 
cows have been milked, the art of 

caring for them in such a manner that 
they produce more milk and remain 
healthy and comfortable existed. Cows 
adapt easily, but care must be taken 
that they are kept clean, dry, cool and 
out of the mud. Cows must be handled 
with patience and we should be conse-
quent and considerate regarding their 
needs. Care must also be taken that 
the cows live in an environment where 
the stress they experience is kept to 
the minimum.
   Each cow has her own character-
istics, perceptions and resistance to 
diseases, which influences her milk 
production. It is therefore essential to 
have a thorough knowledge of each 
cow in order to have a successful dairy, 
increased milk yields and efficient 
management of the herd. The better 
each cow is known and understood, the 
more understandable their behaviour 
will be. It can therefore not be overem-
phasised how important the function of 
the dairy cow handler is. These people 
must have an understanding, love for, 
and knowledge of cows. Their behav-

This month, we start our 
dairy cattle series in re-
sponse to various requests 
from readers. The main focus 
of this series is to provide 
the dairy farmer with the 
necessary advice and infor-
mation regarding dairy struc-
tures from an engineering 
point of view. Enjoy! 
   We thank the ARC Agricul-
tural Engineering in South 
Africa who made the infor-
mation on dairy cattle availa-
ble to the readers of ProAgri 
Zambia.

iour must always be faultless, calm and 
in the interest of the cows. Variation in 
personnel must be kept to a minimum.
   The adaptation of the dairy cow to 
her environment is just as important 
for milk production as her adaptation 
to the herd and people. The alleys, 
holding pen, milking parlour, post-feed-
ing unit, housing, corrals or camps are 
those places that make up the environ-
ment in which she lives and produces. 
All these environmental factors are 
manmade, and the question often 
arises whether the interest of the cows 
or of the owner are served.

Herd combination
As a general directive, the following 
percentages can be used for a herd 
combination (Engelbrecht, 1991):
• Cows in production - 45%
• Dry cows - 10%
• Heifers: Ten months to  

Cows are much more productive in a 
friendly and supportive environment.

and her next calf. The recommended 
objectives for BCC are (Department 
of Agriculture, KwaZulu-Natal in South 
Africa, 1995):
• An average period of 365 days.
• A cow should never have a BCC of 

less than 330 days, 90% of cows 
should have between 330 and 400 
days and less than 10% a BCC 
of more than 400 days. The BCC 
is better understood when it is 
divided into separate components, 
as illustrated in Figure 1 (p13).

Lactation period
The period from calving until the cow 
has dried up, is the lactation period 
during which the cow produces milk. 
This period is usually 300 to 305 days 
(43 weeks) with limits of 265 to 340 
days (38 to 49 weeks). The length of 
the lactation period depends on the 
open period and the production level.

Maintain the 
correct herd 
combination.

pre-calving - 24%
• Heifers: Six weeks to  

ten months - 13%
• Calves: Birth to six weeks - 8%

Production cycle
The production cycle or between 
calving cycle (BCC) is the period in a 
cow’s life between the birth of one calf 

Open period (OP)
This is the period between calving and 
re-conception. This period depends on 
the voluntary waiting period and the 
breeding period. The length of this pe-
riod is on average 85 days (12 weeks), 
with limits of 45 days to 120 days (7 to 
17 weeks).

Voluntary waiting period (VWP)
This is the minimum time the farmer 
decides to allow between calving and 
the next covering, usually 45 to 60 
days. Breeding before 60 days (eight 
weeks) after calving is not recom-
mended. If the VWP is shorter than 60 
days, it must at least not be shorter 
than 45 days and the cows must be 
clean and on heat for the second time.

Breeding period (BP)
The breeding period is the open period 
minus the VWP (BP = OP - VWP), in 
other words, the time from the end of 
the VWP to conception. The length of 
this period depends on the number of 
coverings per conception and the num-
ber of times that the cow was on heat.

Gestation period
The period from conception to calving 
is called the gestation period and usu-
ally lasts 280 to 285 days. It varies 
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It is important to give a cow a chance to replenish her body reserves after 
each cycle.

Figure 1: Diagram of the periods and events in between calving periods.

Next month we shall look at 
diff erent dairy cattle breeds and 
basic requirements. Published 
with acknowledgement to the 
ARC Agricultural Engineering 
for the use of their manuals. 
Visit www.arc.agric.za for more 
information.

slightly between diff erent breeds and 
also depends on the gender of the calf, 
but for practical purposes it can be 
taken as 280 days (40 weeks).

Dry period
This is the period from the time of 
lactation until the cow calves again. It 
is usually 56 days (objective is 45 to 57 
days) calculated from the conception 
date, in other words, conception date 
plus 224 days gives the date on which 
the cow must be dried up.
   Low producers, cows who have been 
sick or cows with extended cover-
ings (open periods) can possibly reach 
uneconomical low levels of production 

before 56 days from when the next calf 
can be expected and therefore have 
dry periods of longer than 56 days.
   The length of the gestation period is 
also variable and may not be exactly 
280 days, with the result that the 
length of the dry period varies with ap-
proximately a week.
   The dry period is necessary to allow a 
cow time to replenish her body re-
serves, especially minerals that were 
depleted during the lactation period, 
and also to give the udder tissue a 
chance to compress and renew before 
the next lactation. A dry period of less 
than 45 days will be detrimental to the 
next lactation period.

Pre-calving period
About six weeks before the expected 
calving date, the cow can receive ad-
ditional fodder to replenish her body 
reserves to ensure that she is in good 
condition when she calves (the cow 
must not be over-conditioned) and 
that her rumen micro-organisms are 
adapted for concentrates.
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by Etienne Meyer, Marketing 
Manager AFGRI Equipment

                 Equipment enables the emerging 
and small-scale agricultural market 
                 Equipment enables the emerging 

Agricultural products and services 
company, AFGRI Equipment, has 

once again confi rmed their commit-
ment to the emerging markets in 
agriculture by bolstering their prod-
uct off ering to the market in Zambia, 
Zimbabwe and Botswana. The idea that 
Africa will soon be the breadbasket of 
the world has ignited a train of thought 
at AFGRI Equipment to deliberate on 
the task at hand, to equip the large 
number of small-scale and emerging 
farmers on our continent. Mechanising 
a modern farm, to the point of being 
a commercial entity, demands a lot of 
fi nancial resources and security. Avail-
ability of retail fi nance remains a key 
concern across the continent. 
   AFGRI Equipment has subsequently 
decided to partner up with some of the 
best, robust and aff ordable equip-
ment suppliers in the market. Some 
of the key factors in consideration are 
that equipment for the African market 
should always be well manufactured 
due to the tougher conditions we ex-
perience, generic parts availability to 
ensure maximum uptime, and cost of 
ownership should be aff ordable.

AFGRI Equipment is committed to 
the growth of agriculture on the 
African continent. By enabling the 
evolution of farming practices from 
emerging farmers to commercial 
farmers, AFGRI Equipment believes 
in the possibilities that the future 
will bring and in Africa as an agricul-
tural keystone in food security. 
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With a variety of well-crafted equip-
ment based on practical expertise, 
gained over years of involvement in ag-
ricultural sectors across the world and 
specifi cally on the African continent, 
their product portfolio is simply amaz-
ing. From primary to secondary tillage, 
grading, seeding, spraying and haulage 
equipment the quality of the products is 
evident. BERONI products come stand-
ard with a 12-month guarantee and aim 
to use generic parts wherever possible 
to drive down the cost of ownership in 
the long term. Extensive testing and 
demonstrations have already kicked off  
in Botswana, Zimbabwe and Zambia. 
Client feedback has been received as a 
monumental success. 
   Some of the popular products in the 
line-up include the disc plough avail-

able in 2 to 5-disc specifi cation, disc 
harrows from medium to heavy duty, 
rippers and trailers from 3 to 10 tonne 
capacity. Some of the products to 
watch out for in the range are the high-
speed disc harrow, heavy duty sub-
soiler, multi-row tiller, disc ridger and a 
wide variety of rotary tillers.

Growers looking for the best 
in terms of aff ordability and 
quality can contact their near-
est AFGRI Equipment branch or 
visit www.afgriequipment.co.za. 
Products can also be viewed at 
www.beroni.in.

With the speed and accuracy 
of BACKSAVER equipment, the 
emerging farmer will soon see 
large savings in fertiliser and 
seed, as well as an improve-
ment in crop yield. For more 
information, contact the near-
est AFGRI Equipment branch or 
visit www.afgriequipment.co.za.

Backsaver equipment has recently add-
ed several award-winning products to 
their portfolio and is aimed at emerg-
ing farmers. Aff ordable equipment with 
an understanding of grower challenges 
has prompted the exceptional success 
of Backsaver equipment over the past 
5 years, enabling emerging farmers to 
become small-scale farmers has been 
the goal and the results are simply fan-
tastic. The product portfolio focuses on 
the planting and fertilisation processes. 
The hand planter increases effi  ciency in 
planting faster at uniform depths and 
inter row spacing. The hand planter is 
also ‘no-till’ capable, making it a sensi-
ble choice for all growers.
    Walk-behind or push planters are 
available for planting up to 10 ha with 
ease. Singulation of seed on these 
planters is extremely good and can be 
calibrated easily by changing sprock-
ets. Push-type or animal drawn plant-
ers are available with or without ferti-
liser applicators as needed. Motorised 
planters are available for larger areas.
   Fertiliser applicators are available 
for post emergence and top dressing. 
The single shot fertiliser applicator is 
very easy to operate and uniform in the 
amount of fertiliser applied. With a sim-
ple twist on the control handle a prede-
termined quantity of fertiliser is dropped 
through the applicator pipe where it 
is needed. The fertiliser container can 
hold anything from 5 to 20 litres. The 
push-type fertiliser applicator uses tried 
and tested technology to deliver precise 
metering of fertiliser via a worm gear.

AFGRI is bringing much needed equipment to farmers in Africa.

For more information on AFGRI 
Equipment’s range of products 
in Zambia, contact Katuna Sin-
yangwe at ks@afgri.com.zm or 
+260-211-273757.
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Madison General Insurance 
Company Zambia Limited: 
Harnessing agri-potential 
through insurance
by Mpundu Mutale

You are entitled to stress less 
farming. Contact Mpundu 
Mutale at +260 964 883 850 
or mutale@madison.co.zm for 
more information.

In developed and developing countries 
all over the world, there has been a 

gradual economic thinking shift, recog-
nising agriculture as a crucial driver for 
sustainable economic development. To-
day, agriculture represents an important 
sector that contributes to both the over-
all growth of a country’s economy and 
poverty alleviation. However, it is usually 
a common trend amongst some devel-
oping countries to forget the immense 
contribution agriculture makes to a 
nation’s gross productivity, employment 
and most importantly, food security. 
   The annual International Farmers’ 
Day is celebrated in the fi rst week of 
August in Zambia. This day off ers a na-
tion the opportunity to applaud the im-
mense contribution of farmers and to 
refl ect on whether an enabling environ-
ment for the growth and sustainability 
of the sector has been created.
   Zambia is currently seeing the ever 
increasing need to invest in agriculture. 
But with challenges such as climate 
change, cost of production, ineff ective 
policies and lack of professional skills 
to manage risks, a more concerted 
eff ort in making the agriculture sector 
more resilient is required.
   As a major player in the insurance 
industry for over 28 years, Madison 
General Insurance Company Zambia 
Limited (MGen) has continued commit-
ting to contributing to growth of the 
agriculture sector and playing a major 
role in the development of farmers. As 
a fi rst private insurance solution pro-
vider following the privatisation of the 
insurance industry in Zambia, MGen 
continues to assist farmers in manag-
ing their risks to acceptable levels. 
They also cushion them against losses 
induced by disasters or diseases that 
aff ect their crops and livestock.
   By buying down and managing the 
farmers’ risks, this insurance fi rm com-
mits to a partnership with them. They 
ensure that farmers do not face the 
many risks that come with agriculture 
production alone. Through providing 
insurance coverage, they also safeguard 
overall productivity at farm level.

   With the continued eff ects of climate 
change, Zambia has transitioned from 
the predictable pattern of experienc-
ing at least one minor drought within 
a fi ve-year period and one signifi cant 
drought within a ten-year period to 
having witnessed El Niño eff ects in the 
2015/2016 and the 2018/2019 farm-
ing seasons. This led to most farming 
areas receiving normal to below normal 
rainfall, coupled with signifi cant fall 
armyworm attacks on crops in three 
previous farming seasons, as well as an 
outbreak of foot-and-mouth disease.
   These risks and challenges call for a 
robust and dynamic approach by the 
agriculture sector to grow sustainably. 
Farmers are to adopt climate smart ag-
riculture practices and utilise improved 
hybrid varieties and breeds with 
increased tolerance to droughts, pests 
and disease attacks. Most important, 
they have to incorporate the adoption 
of agriculture insurance as an invest-
ment protection tool. 
   With only about 3% of the total adult 
population in Zambia insured and over 
40% not having general knowledge 
about insurance, an insurance company 
like Madison General Insurance Com-
pany Zambia Limited has taken up the 
challenge of demystifying agricultural 
insurance to farmers especially the 
small-scale farmers who have negative 
perceptions about insurance products 
and services. This will be achieved 
through increased awareness cam-
paigns and designing products that are 
applicable and of value to both com-
mercial and small-scale farmers.
   Your average insurance company 
provides the traditional livestock mor-
tality insurance which pays the farmer 
for losing their livestock due to diseas-
es, accidents and emergency slaughter, 
and crop multi-peril insurance which 
compensates for crop losses due to 
drought, fi re, fl oods and hailstorms.
   In addition to that, MGen has em-
barked on the development of index 
tailored products to provide aff ordable 
insurance to small-scale farmers. With 
the help of satellites and local weather 

stations, it is now possible to monitor 
the weather more meticulously. MGen 
can now off er weather index insur-
ance products that off er compensation 
to farmers due to a specifi c weather-
related risk, for example insuffi  cient or 
excess rainfall.
   On the other hand, the area yield 
index insurance products off er com-
pensation to farmers for a drop in yield 
below a projected and agreed thresh-
old. These products are sold through 
aggregators such as farmer groups and 
can be bundled with sales of inputs 
such as seed and fi nance. 
   The aggregation ensures the creation 
of a bigger pool that reduces individual 
costs for the small-scale farmers. In 
the previous farming season, MGen 
successfully piloted the latter product 
through a reputable farmer organisa-
tion, which works with close to 20 
000 small-scale farmers in Chibombo, 
Chisamba and Kapiri Mposhi. The 
scheme saw over 10 000 small-scale 
farmers covered within these areas of 
operation.
   MGen now has a key strategic area 
of growing and replicating the schemes 
in other parts of the country. This is 
in line with the Zambian government’s 
objectives as outlined in the seventh 
National Development Plan that envi-
sions a prosperous middle-income 
economy that off ers decent employ-
ment opportunities for all Zambians of 
diff erent skills and backgrounds. 
   Today, MGen regards agriculture 
insurance as a key ingredient in sus-
tainably growing the agriculture sector 
and the country’s overall economy by 
off ering customer-centric products and 
remaining a key partner in agriculture 
investments. The development of the 
agriculture sector requires insurance 
services that can support both small 
and large agriculture investments. 
It hinges on the provision of quality 
service to farmers from all key service 
providers, with insurance companies 
such as Madison General Insurance 
Company actively involved. Known to 
insure equipment, property, crops and 
livestock of commercial farmers, the 
company’s focus continues to be chan-
nelled towards small-scale famers who 
need support to grow their farming 
businesses.
   Agricultural businesses face unique 
risks that have a signifi cant impact on 
productivity and agricultural insur-
ance is the resolution that cannot be 
overlooked in sustainably building a 
sector that contributes signifi cantly to 
economic growth.
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Optima TF Profi  HD 
Planter

•  Power requirements 60 -100 hp  •  Central fertiliser hopper with 1.340 L + optional 300L hopper 
extension  •  Tractor oil required 38 litres/min close circuit  •  Hydraulic fan drive  •  55 litre seed 
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gauge wheels (spike wheel)  •  Standard Visus monitor and Trash wheels  •  Drive wheel Hydrau-
lically pressed (2 bar pressure)  •  Spring loaded intermediate press wheel ø 200 mm with parking 
position  •  Optional external hydraulic drive  •  Optional 35 L Micro-granular applicator.
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Figure 2: The tine arms of a tedder 
can be easily adjusted.

Figure 3: For raking, the tines are 
positioned in a horizontal position.

The operation and application 
of hay rakes and hay tedders
Part 7: The rotary tedder and windrower
by GJ Stoltz (Reg Eng Tech)

In the fi nal article in our rake and ted-
der series we focus on rotary tedders 

and windrowers.
   The working principle of a rotary ted-
der is similar to that of a kitchen egg 
beater. The primary function of tedders 
is to spread the cut crop evenly over 
the fi eld so as to speed up the natural 
drying process eff ected by the sun and 
air movement (see Figure 1).
   We thank the ARC Agricultural 
Engineering in South Africa for mak-
ing their manual on rakes and tedders 
available to the readers of ProAgri 
Zambia.

Main frame and components
Double rotor rakes that can also be used 
for spreading hay are designed in such a 
way that the rotor tines can be converted 
from a horizontal to a vertical angle and 
vice versa. This is called tedding. When 
raking is done with this small double 
rotor rake, the rotor tines are positioned 
in a horizontal position, and when ted-
ding is done, the tines are positioned in 
a vertical position. When raking is done, 
the main frame must be set level with the 
soil surface, and when tedding is done 
the main frame must be adjusted slightly 
forward (see Figures 2, 3, 4 and 5).

Figure 1: The cut crop is spread evenly over the fi eld.
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   A certain amount of tine overlapping 
occurs between two rotors, also called 
tedding wheels, allowing the tines 
to exercise a pulling-apart action on 
dense, tangled or bumpy material.
   A tedder should be used mainly on 
fast-drying tougher grasses, such as 
teff , Eragrostis Curvula, and veld hay 
because all can be baled on the day of 
mowing, provided the crop is cut early 
enough in the morning.
   Weather conditions play a very im-
portant role when using a tedder and 
where a signifi cant reduction in overall 
drying time is essential, a hay condi-
tioner should be used while mowing. A 
hay conditioner is specially designed to 
overcome the problem of water vapour 
trapped in the stalks of thick-stemmed 
forage crops.
   By using a tedder, the drying time 
for certain crops can be reduced by 
an hour-and-a-half. When lucerne and 
other forage crops have dried out to 
below 40% moisture-content level, they 
are more susceptible to leaf loss arising 
from the aggressive handling of the 
crop by the tedder’s fast-rotating tines.
   The speed of the PTO-shaft is nor-
mally set at 540 rpm, but the degree of 
aggression may be restricted to some 
extent by reducing the PTO speed.
   A swath is the cut material left 

Figure 4: For tedding, the tines are 
positioned in a vertical position.

Figure 5: When tedding is done, 
the main frame is adjusted slightly 
forward.

behind by a mower, and a windrow is 
formed when two or more swaths are 
raked together.
   The drying time can be consider-
ably reduced by using a tedder in fi elds 
where the following conditions apply:
• A very dense swath.
• Swaths which were unevenly 

formed.
• Where many narrow swaths were 

formed.

The main advantage of a tedder over 
a hay rake is its ability to spread the 
crop uniformity and thereby ensuring 
an even drying rate. This action elimi-
nates slow-drying patches that could 
cause a degree of spoilage when the 
material is baled.
   Tedding should commence within 
thirty minutes after cutting so that 
tedding can be done over the maximum 
period of drying time available.
   Freshly cut grass is relatively heavy 
and in the process of wilting it is in-
clined to settle into a fairly dense mat. 
Air trapped in this dense mat is quickly 
saturated with water vapour and the 
drying rate is consequently depressed.
   Tedding shortly after mowing ef-
fectively reduces the drying rate as the 
tedder brakes up this dense layer of 
material.

Tedding
Tedding indicates the spreading of the 
swaths left by the mower and these 
swaths are uniformly spread over a 
wide area in a fl uff ed-up state, expos-
ing the material to the sun and wind to 
improve the drying rate (see Figures 6, 
7, 8, 9 and 10).
   The user should always consult the 
operator’s manual for every specifi c 
tedder before making any adjustments.

Figure 6: The spreading angle must 
be set correctly.

Figure 7: The swath is lifted from the 
ground by portions. The complete 
aeration of the material depends on 
the correct setting of the spreading 
angle.

Figure 10: Swaths are fl uffi  ly spread 
so that the sun and wind can easily 
penetrate the material.

Figure 11: The crop in the under-
layer is spread on top.

Figure 8: Partially dry stems, or 
leaves, must be mixed evenly with 
moist parts of material. This will en-
sure a more uniform drying process.

Figure 9: Swaths are uniformly 
spread over a wide area.
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Spreading
Spreading describes the operation of 
spreading the crop after the tedding 
operation, in order to further reduce the 
drying time (see Figures 11 and 12).
   It also indicates the use of a tedder 
to re-spread already spreaded material 
that became wet. The settings of a ted-
der for both operations are identical.

Figure 13: A windrow is formed from 
spread material.

Figure 17: Double tines made from 
shot-peened steel.

Figure 15: In the morning hours 
the windrows are moved across to 
ground that has already been ex-
posed to drying by the wind and sun.

Figure 16: Each rotor is guided by 
a guide wheel. The crop is handled 
gently with the minimum soil con-
tamination in the tedded material.

Windrowing:
This indicates the formation of a 
windrow from spread material or the 
turning of windrows that became damp 
overnight, by moving them across onto 
dry ground. It also indicates combining 
windrows to increase the windrow size 
(see fi gures 13, 14 and 15).
   Normally, a side-delivery rake will be 
more eff ective in combining windrows 
to improve their sizes because the rake 
moves more material to its side for 
every run over a fi eld.
   A windrow can be formed centrally 
behind a tedder by using a cage or 
defl ector tine attachment. The function 
of this attachment is to retain the ma-
terial thrown into it by the rotor tines 
and to form it into a windrow.

Figure 12: With 
spreading, the 
drying time is 
considerably 
reduced.

Tedding wheel and tine adjustment
The operator’s handbook must be con-
sulted for each application of a tedder, 
because there are many models and 
types available and they all diff er from 
each other.
   The tedding wheel must be set at a 
fl at angle for short crops, wide-spread 
crops, hay and crops with a moisture 
content lower than 40% (see Figure 6).
   The tedding wheel must be set at a 
steep angle when tedding long crops, 
mower swaths, wilted silage and crops 
with a moisture content higher than 
40%. The correct spreading angle will 
determine how completely the material 
is taken up by the tines.
   Big tedders are usually very adapt-
able to even the most irregular ground 
surface. Their chassis are articulated 
so that they can follow ground con-
tours easily (see Figure 16).

Figure 14: Windrowing 
at night will allow fast-
er drying of stubble in 
the early morning hours 
so that the windrows 
can be turned over.

Tine design:
Double tines are mostly used on the 
tedding wheels because they are ex-
ceptionally elastic as a result of their 
long coils (see Figures 17, 18 and 19).

Figure 18: For more security, tine 
safety straps are used so that a 
broken tine will remain attached to 
the other one.
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Figure 19: The correct tine working 
angle is essential for an even scatter 
pattern.

Figure 21: Eight tedder wheels in 
action.

Figure 23: The outer tedder wheels 
are folded upwards into a vertical 
position facing the centre of the 
machine.

Operational features
With some tedders, the crop moves 
through the centre of the tedder 
wheels. It becomes fl uff y and is again 
teased out so that damp patches are 
exposed. For a superb windrow, a 
windrowing cage can be used at the 
back of the tedder (see Figure 20).

   When the drying time of the crop is 
shortened, the nutritional value is bet-
ter conserved and the high land speed 
at which a tedder can be operated 
ensures maximum capacity.
   A tedder can be operated at land 
speeds up to 14 km/h and a 20 kW trac-
tor is suitable to do the job when using a 
medium size tedder. Eight tedder wheels 
can be used on one frame, and the 

Figure 20: A tedder with a 
windrowing cage in action.

working width can go up to 8,85 metres. 
The power requirements for this type 
of tedder are 30 kW and the tedder can 
weigh up to 1 100 kg (see Figure 21). At 
a land speed of 14 km/h, this tedder can 
do up to 11 hectares per hour.
   When transporting such a big tedder, 
the outer rotors can be pivoted back-
wards towards the centre of the machine. 
This happens with the trailed models. The 
outer rotors can also be folded upwards 
into a vertical position that leaves the 
machine with a transport width of only 
2,95 metres (see Figures 22 and 23).

   When the tedder wheels are folded 
vertically on some models, the drive 
shafts are also pivoted by using fi nger 
drive constant velocity joints (see Fig-
ures 24 and 25). As soon as the tedder 
wheels are lowered again, these joints 
couple automatically.

Overload protection
Overload protection is provided on 
tedders by torque-limited devices, for 
example slip clutches, in the PTO-drive 
shaft assembly. Effi  cient protection 
from the risk of damage, particularly 
where the tines are concerned, is also 
of importance as heavy ground contact 
or the striking of a sizable obstruction 
by the rotating tines could result in 
excessive tine, tine arm and possibly 
tedder wheel drive damage.

Figure 22: The outer tedder wheels 
are pivoted backwards for transport 
purposes.

Figure 24: Fingers mesh in a straight 
position for normal operation.

Figure 25: Fingers can fold 180° 
without the risk of damage.

This bring us to the end of a 
very exciting series. Next month 
we shall start with a series on 
balers. Published with acknowl-
edgement to the ARC Agricul-
tural Engineering for the use of 
their rakes and tedders manual. 
Visit www.arc.agric.za for more 
information.
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Fertigate for soil 
health and profi t
Part 2: Types of fertiliser products

Frikkie Koegelenberg Pr Eng 
and Gert Conradie Pr Eng

Fertiliser products are available in a 
water soluble granular, powder or 

liquid form. The choice between the dif-
ferent types will depend on the storage 
space available, the available injectors, 
product stability, ease of handling, 
injection method, cost and the acidifi ca-
tion possibility of the fertiliser.
   We thank the ARC Agricultural En-
gineering in South Africa for making 
their manual on fertigation principles 
and systems available to the readers of 
ProAgri Zambia.
   Based on the primary fertiliser 
content (N, P, K), fertiliser is given a 
name consisting of three parts. This 
relationship demonstrates the quantity 
of nitrogen (N), phosphate (P), and 
potassium (K) content of the fertiliser 
in terms of its weight percentage. 

   The compilation of a fertigation pro-
gramme will mostly be the result of the 
production objectives of the farmer, 
the physiological stage of the crop, the 
chemical compound of the irrigation 
water and the soil, as well as the irriga-
tion system in use.
   Two concepts are relevant when 
referring to fertigation. The fi rst is 
when fertiliser products are applied by 
means of an irrigation system. A time-
scale is applicable here, for example 
the nutrients can be applied annually, 
weekly or even daily. This approach 
does not mean that the nutrients must 
be present in the irrigation water each 
time that irrigation is applied. Sin-
gle elements, such as only nitrogen, 
or a combination of elements, such 
as a combination of nitrogen, phos-

Nitrogen, phosphate and potassium are the three primary components of chemical fertiliser and the relation will 
always be indicated by the N:P:K format.

phate and potassium, can be applied 
together. In general, the shorter the 
time scale, the more balanced, more 
expensive and more plant absorbent 
the fertigation programme will be. 
   With localised wetting irrigation 
systems, for example drip systems, the 
crop usually has an intensive localised 
root system. The time scale reduces 
drastically, and nutritional supplement 
must be given at short intervals, for 
example by maintaining continuous nu-
tritional balances within the root zone.
   The second approach is that water for 
irrigation must be enriched with nutri-
ents and every time irrigation is applied, 
completely balanced nutrient elements 
must be present. This approach is re-
ferred to in general as the hydro-
ponic approach and where it is applied 
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Nitrogen molecule (N2). Photo: Wiki-
pedia.org.

under fi eld conditions, it is known as 
the open hydroponic approach. Where 
this nutritional approach is followed, 
the nutrients and the pH of the irriga-
tion water are controlled by means of 
an irrigation computer and adjusted to 
the physiological stage of the plant.
   Fertiliser concentration can be indi-
cated as kilogram or litre per hectare, 
kilogram or litre per cubic metre irriga-
tion water and electrical conductivity 
(EC) at or without a certain pH.
   Electrical conductivity (EC) is an indi-
cation of the irrigation water's natural 
salt content and the composition of the 
fertiliser mixture. If a certain quantity 
of a certain fertiliser product is ap-
plied in water, it will indicate a certain 
electrical conductivity value. This value 
is proportional to the quantity of the 
product in the water, and EC can there-
fore be used to determine and control 
the quantity of nutrients applied.
   The ideal water pH for irrigation is 
between 5,6 and 6,2, because in this 
pH range, elements are absorbed best 
by plants. Plants adapt to a certain pH 
and EC, and a large deviation from this 
causes plants to use the energy they 
should have used for production to 
adapt to new conditions. This results in 
accompanying reduction or discontinu-
ance of growth and production. The 
aim should be to expose plants to con-
stant EC and pH levels as far as possi-
ble with the open system. Hydroponics 
can lead to maximum production that 
is not possible by any other means.

Nitrogen
Nitrogen is the element mostly re-

An irrigation computer. 
Photo: plant-care.ch.

quired and therefore applied the most. 
A suitable nitrogen (N) concentration 
depends on the production objectives 
and crop requirements. Movement of 
nitrogen through the soil and absor-
bency of the nitrogen source depend 
on the type of nitrogen source and 
percentage available nitrogen in the 
source. Diff erent soils will show diff er-
ent reactions with nitrogen through the 
water, and the correct choice of the 
N-source can, in some cases, result in 
a signifi cant diff erence in yield.

   At low application levels, ammonium 
(NH4

+), which is positive and therefore 
adsorbs the negative clay particles, 
will have the result that the movement 
thereof is limited in the soil. As soon as 
the ammonium application is increased 
and the exchanging capacity of the soil 

is overcome, the movement of ammo-
nium through the soil will also increase 
at a rate which depends on the soil 
type. At a soil temperature of 25°C to 
30°C, the ammonium will be biological-
ly transformed to a nitrate (NO3

-). This 
process is called nitrifi cation. If the soil 
remains too wet as a result of irrigation 
or rain, the transformation will occur 
very slowly due to a lack of oxygen. 
Where the soil and irrigation water 
have a pH of 7 or higher, ammonium 
will transform into NH3 (ammonium 
gas) and a nitrogen loss can occur by 
means of evaporation. The solubility of 
urea is good, is not easily absorbed by 
the soil and therefore moves into the 
soil easily ― deeper than for instance, 
ammonium. After the hydrolysis from 
urea to ammonium, the reactions will 
be the same as discussed under am-
monium.
   Nitrate (NO3

-) is negatively charged 
exactly like clay particles, and there-
fore the antagonism has the result that 
the NO3

- ions are not strongly bound to 
the soil particles. The NO3

- ions usually 
move to the edge of the wetted area. If 
over-irrigation occurs, the nitrate can 
be leached out of reach of the plant 
roots. Any form of applied nitrogen 
will eventually be transformed to a 
nitrate form in the soil and the nitro-
gen application should therefore take 
place either periodically or through the 
irrigation water, or by means of water 
enrichment on a permanently balanced 
manner. Except for leaching, denitrify-
ing can result in great nitrogen losses. 
During the process, NO3

- changes to 
volatile N-forms.
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Because Your Business Never Stops

The seasons stop for no one and with a generator set 
from FG Wilson, neither do you.

FG Wilson offer a complete range of robust 
and reliable self-contained diesel generator sets 
from 6.8 – 2,500 kVA which are easy to operate 
and require a minimum of installation work.

Our dealers can help you choose a generator set 
which will give you years of service, install it for you 
and ensure that you have all the service 
and support you need.

To find out more, visit
www.fgwilson.com
Or contact sales@kva.co.za
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Phosphorus exists in the form of 
phosphates (PO4

-) in nature. Photo: 
Wikipedia.org.

   This usually occurs when there is too 
much water and consequently too little 
oxygen in the soil. Eff ective scheduling 
is therefore a prerequisite to ensure 
maximum yields under nutritional fer-
tilisation.
   If NH4

+ ions are dominant in the soil, 
H+ ions will be withdrawn from the root 
zone, which will lead to the acidifi cation 
of the soil solution. The amount of cal-
cium-carbonate required to neutralise 
the acidity of a specifi c fertiliser type, is 
called the calcium carbonate equivalent. 
When the NO3

- ion is mainly absorbed, 
HO-, or HCO3

- ions will be released with 
a consequent increase in the pH of the 
soil solution. High soil pH will reduce the 
availability of zinc, iron and phosphates 
for the plant.

Phosphate
The nutritional phosphate require-
ments of a crop are the highest during 
the germination phase or directly 
after planting. If the water pH (> 7,5) 
and especially water with bicarbonate 
(HCO3

-) as well as the Ca and Mg con-

of the entire system. Where pH and 
the amount of Ca2

+ and Mg2
+ and HCO3

-

ions are low, very few problems will 
be experienced with P applications. A 
low pH (< 5,5) for long periods can, in 
the long run, increase the possibility of 
corrosion of metal equipment and dam-
age the plant roots.

Potassium
Potassium seldom causes problems 
such as blockages and precipitates 
within irrigation lines. The most gen-
eral sources of potassium, namely po-
tassium sulphate, (K2SO4), potassium 
chloride (KCl), and potassium nitrate 
(KNO3) are reasonably soluble in water 
and will not cause serious problems.
   Potassium sulphate and potassium 
nitrate are preferred over potassium 
chloride, especially with crops which 
are salt sensitive. As soon as the po-
tassium is applied, the K cation, K+, will 
adsorb on the clay particles. When the 
exchange complex of the clay is satu-
rated, the K+ can descend reasonably 
easy and move sideways in the soil.

Next month we shall discuss 
what fertiliser products to 
choose. Published with acknowl-
edgement to the ARC Agricul-
tural Engineering for the use of 
their fertigation manual. Visit 
www.arc.agric.za for more infor-
mation.

tent high, sediments of Ca2
+ and 

Mg2
+ phosphates occur very fast. With 

certain reservations, phosphoric acid 
can be applied, but the pH must be 
monitored closely. This must however 
not be done without the advice of 
a professional. An incorrect recom-
mendation can result in sedimentation 
with consequently the total blockage 

Micro elements
Micro elements or trace elements are 
plant nutrients taken up by plants in 
very small quantities, but they play an 
essential role in the physiology of the 
plant. In the absence of one or more 
of these elements, normal growth and 
reproduction are not possible. When a 
shortage of micro-elements is experi-
enced, plants show obvious shortage 
symptoms. The most important micro-
elements essential for the normal 
development of the plants are iron, 
manganese, boron, copper, zinc, silicon 
and molybdenum.

Potassium metal. 
Photo: unitednuclear.com.

Micro element defi ciencies lead 
to all sorts of deformities and 
discolouration in crops.

Photo: cropnutrition.com.
P

O

O-

O-
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Red phosphorus powder.
Photo: alchetron.com
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Make more 
from your crops
Processing of oil seeds -  
Part 19: Refinement, hydrogenation, 
winterisation and packaging of sunflower oil
By Theresa Siebert, Petrus Britz, 
Pr Eng and Agrelek
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Vessels used for the neutralisation 
and bleaching of sunflower oil. Pho-
to: scientificmodels.wordpress.com

Figure 2: Flow diagram of the neutralisation process. Photo: oiltek.com.my

The refinement of sunflower oil is a 
very complex process that must 

be carefully continued up to the end 
before a clear and appealing product 
appears. This month we look at the 
final steps – neutralisation, winterisa-
tion, hydrogenation and packaging.
   We thank the ARC Agricultural Engi-
neering in South Africa who made the 
information available to the readers of 
ProAgri Zambia.

Neutralisation
The free fatty acids that may be present 
must be removed to reduce the risk of 
the development of a rancid taste, due 
to the reaction of free fatty acids with 
oxygen. The oil is treated with an aque-
ous alkali (caustic soda or sodium car-
bonate [soda ash]). The aqueous alkali is 
added as a fine spray from above (spar-
ging) and heated (75 to 98°C). The fine 
droplets of aqueous alkali fall through 
the oil, and reacts with the free fatty ac-
ids to form soaps soluble in warm water. 
The soaps are separated from the oil by 
centrifugation or settling, where the oil 
mixture is washed with warm water to 
remove the soaps before drying under 
vacuum (optional). 

Sunflowers

Separation

Cleaning

Dehulling

(Size reduction)

(Conditioning)

(Hydrogenation)

(Winterisation)

Extraction

Clarification

Refining

Packaging

Sunflower oil

Harvesting & storage

Figure 1: Processing of sunflower 
oil. (Optional process)

of being closed and evacuated for dry-
ing and bleaching. A continuous plant 
can also be used, which is based on 
continuous alkali and wash water ad-
dition, in conjunction with centrifugal 
separation. In continuous neutralisa-
tion, the time of contact of the oil with 
alkali is considerably shorter than is 
the case with batch processing. 

   The equipment used for neutrali-
sation consists of mild-steel vessels 
holding up to 25 tonnes of crude oil. 
The vessels have conical bottoms, 
mechanical stirrers, heating coils and 
means for spraying alkali into the oil. 
The bleaching process may be done in 
the same vessel, therefore it is capable 

Bleaching 
Bleaching removes colouring matter 
from the oils or fats. It is essential to 
bleach oil thoroughly before hydro-
genation to improve oxidative stabil-
ity of the oil. Activated Fuller's earth 
(0,1 to 3%) is added to the oil or it is 
sucked into the oil while it is agitated 
under vacuum (60 to 88°C) for 5 to 

60 minutes. The colourants adhere to 
the Fuller's earth. The Fuller's earth 
is removed by filtration over a screen 
filter or a plate-and-frame filter. The 
whole process is carried out in verti-
cal vessels made of mild steel, which 
hold up to 25 tonnes of oil. Each vessel 
is fitted with a mechanical stirrer, a 
means of heating and cooling, valves, 

a sight glass, a vacuum gauge and a 
thermometer.
   After bleaching, oils and fats may  
either be deodorised for immediate 
use, or they may be hydrogenated. 
If the oil is hydrogenated, a second 
bleaching treatment is performed on 
the hydrogenated product before it is 
deodorised, mainly in order to remove 
traces of hydrogenation catalyst. 

Deodorisation
Deodorisation is one of the final pro-
cessing steps in the preparation of oil 
for edible purposes, such as salad oils 
or cooking fat, or in the preparation of 
an oil stock for margarine. The volatile 
impurities must be removed by steam 
distillation under low pressure. The oil 
is heated to between 180 and 280°C, 
steam is injected into the oil, and the 
volatile flavours are driven from the oil 
to be collected separately. 
   The time of treatment varies according 
to the design of the plant and the tem-
perature used, from 5 hours in low tem-
perature batch processes to as little as 
15 minutes in some continuous systems. 

Neutralisation process
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Erecting an edible oil deodorisation plant. Photo: indiamart.com

   Batch deodorisation vessels consist 
of vertical steel tanks holding up to 
25 tonnes of oil. A large vapour space 
is maintained above the liquid level 
to contain the oil during the violent 
agitation caused by steam injection. 
Provision for reducing the entrainment 
of oil in the escaping steam is made 
at the top of the deodoriser, where 
it is connected with the vacuum line. 
The heating of the oil to deodorisation 
temperature and its subsequent cool-
ing are performed under vacuum, since 
it is important that the hot oil should 
not come into contact with atmospheric 
oxygen, which would lead to the pro-
duction of new off-flavours. 
   A continuous deodorisation vessel 
consists of a vertical cylindrical shell 
with compartments through which 
the oil flows downward to allow for 
the heating by steam, agitation, and 
holding of the oil to ensure sufficient 
removal of all the volatile impurities. 
The deodorised oil can be filtered after 
deodorisation in a process known as 
‘polishing'.

and with minimum loss of antioxidant 
tocopherols present in the oils. 
   The free fatty acids are removed 
from oil by steam distillation. The oil is 
treated with hot water (60 to 90°C) in a 
deodorisation vessel. The oil is heated 
to a temperature of 163 to 270°C under 
vacuum and live steam is injected. 
Fatty acids are thereby volatilised and 
drawn off. Deacidification may be car-
ried out in batch, semi-continuous or 
fully continuous plants. The oil is rapidly 
cooled down to 30°C within 6 to 8 min-
utes from the start of the process. 

Physical (steam) refining /  
Deacidification (optional) 
In some cases a crude oil may be of 
adequate quality and does not need any 
further processing. Physical or steam 
refining is a term used for the dea-
cidification of degummed / phosphoric 
acid treated and/or light bleached oils 
by high temperature (200°C) steam 
distillation. It is the refinement of oils 
to remove various undesirable compo-
nents, while keeping triglycerides intact 

Hydrogenation of sunflower oil  
(optional) 
Hydrogenation, or hardening, increases 
the melting point of fats through the 
addition of hydrogen to some, if not 
all, of the double bonds present in the 
fatty acids of the triglycerides, in the 
presence of a catalyst, usually nickel 
(Ni). It also stabilises the fat against 
oxidation, flavour deterioration and 
often has a bleaching effect. 
   Hydrogenation is used for the prepa-

Industrial deacidification plant. 
Photo: Alibaba.com

ration of dual purpose cooking and 
salad oils. These oils are given a light 
hydrogenation treatment to ensure 
that the final product remains a liquid. 
The oils used for margarine are given 
a greater degree of hydrogenation. 
Hydrogenation is followed by winterisa-
tion to help reduce the level of unsatu-
ration of the salad oils.

   Hydrogenation is done in special 
pressure vessels, with an operating 
pressure of between 1 to 8 bar, and a 
temperature of 100 to 180°C. A cata-
lyst in the form of nickel is required.
   A catalyst is a material which, when 
added in minute quantities to a mixture 
of substances capable of reacting with 
each other, greatly increases the rate 
of the reaction. After the catalyst is 
added, hydrogen gas is pumped into 
the oil that is vigorously stirred. Hydro-
genation is an exothermic reaction and 
the vessel must be cooled to counter-
act the heat produced by the reaction.
   The quantity of catalyst used in 
hydrogenation is 0,1% of nickel on the 
weight of the oil for a fresh catalyst, 
but rising to between 1 and 3% for a 
poisoned or spent catalyst.
   Catalysts can normally be reused for 
a number of batches, with artificially 
poisoned or sulphured catalysts lasting 
much longer than fresh catalysts, as 
in the latter case impurities in the oil 
gradually poison the catalyst and lower 
its activity. 
   Hydrogenation is a usually a batch 
process, but continuous processes are 
available where the exit oil preheats 
the oil entering the process. It usually 
consists of five to six stirred tank reac-
tors in series, and the catalyst is sup-
ported in heated columns. The hydro-
genation process can be controlled by 
measuring the refractive index, iodine 
value or melting point of samples with-
drawn at intervals. Hydrogenated fats 
are filtered to remove the hydrogena-
tion catalyst, subjected to a light earth 
bleach and deodorised before they can 
be used for edible purposes. 

Winterisation of sunflower oil  
(optional) 
Winterisation is a process of fractional 
crystallisation of oils in which the 
higher melting glycerides are removed, 
giving the oil a clear, bright appearance 
even after refrigerated storage. 

Nickel catalyst. Photo: Alibaba.com
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Hydrogenation plant. Photo: ekato.com

   Winterisation is used for the dewax-
ing of sunfl ower oils to prevent cloud-
ing of the oil. The oil is required to stay 
clear for 5 to 6 hours at 0°C and this 
is particularly important for salad oils. 
It is done in chilled brine tanks under 
carefully controlled conditions. The 
higher melting glycerides will solidify 
and are then separated from the oil. 

   The oil is cooled from 21 to 28°C to 
13°C within 6 to 12 hours. The cool-
ing rate is then reduced for the next 
phase, where the oil is cooled to 7°C 
within 12 to 18 hours. It is then held at 
a low temperature for a further 10 to 
20 hours to allow complete solidifi ca-
tion of the glycerides. It is then fi ltered 

Oil that is not winterised will 
crystalise in colder temperatures. 
Photo: Centrafoods.com

across frame-and-plate presses to 
remove solid particles. The yield is 
between 75 and 80%. 

Packaging of sunfl ower oil
Packaging is defi ned as the containment 
of a food product in a protective barrier 
that prepares goods for transport, distri-
bution, storage, retailing and end-use. 

   Sunfl ower oil is packed into grease-
proof plastic bottles or drums. Retail 
bottles are closed with snap-on or 
screw lids with or without special pour-
ing devices. The containers should be 
hermetically sealed to prevent entry 
of water, air and oxygen, which would 
cause spoilage of the oil.
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Sunfl ower oil on the packaging line 
for the retail market. Photo: nuz.uz

Next month we shall look at 
the production of margarine or 
sunfl ower oil fat spread. Pub-
lished with acknowledgement to 
the ARC Agricultural Engineer-
ing for the use of their manuals. 
Visit www.arc.agric.za for more 
information. 
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Soil water sensors 
reveal subsoil conditions
Part 2: The neutron soil moisture meter and tensiometer
by Frikkie Koegelenberg, Pr Eng and Hendrik Jordaan
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A neutron soil moisture meter. 
Photo: ictinternational.com.

Figure 1: Schematic representation of the working components of a neutron 
water meter.

Since the neutron soil water sensor 
measures the absolute amount of 

water in volumetric units in the soil, 
this technique will also directly give an 
indication of the amount of water, in 
millimetres, to be irrigated. The meth-
od of soil water measuring by means 
of neutron dispersion dates back to 
the 1950’s. It has since been accepted 
as an effective and reliable technique 
used increasingly in Southern Africa.
   We thank the ARC Agricultural Engi-
neering in South Africa for making their 
manual on soil water sensors available 
to the readers of ProAgri Zambia.
   The neutron water meter consists 
of two main components, namely, (i) 
a probe containing a source of high 
energy and fast-moving neutrons, as 
well as a sensor which is sensitive to 
slow-moving neutrons, and (ii) a micro-
processor that can register the flow 
of slow moving neutrons in the soil. A 
schematic representation of the most 
important components that the instru-
ment consists of is given in Figure 1.
   The soil water content at a specific 

depth of soil is measured by lowering 
the probe in an uPVC pipe, which was 
installed in the soil beforehand to a 
desired depth and of which the bot-
tom is closed. A neutron count is then 
taken for a minimum of 16 seconds, 
but preferably 32 seconds. It is how-
ever important to note that the shorter 
count time reduces the accuracy and 
dependability of the answer. The ef-
fective volume of soil of which the soil 
water content is measured, is deter-
mined by the radioactive strength of 
the neutron source and the degree of 
wetness of the soil. 
   The effective volume sampled by 
the neutron water sensor is therefore 
greater in dry than in wet soil. For the 

generally used radioactive sources such 
as Ra-Be and Am-Be, the radius of the 
spherical volume of soil in which the soil 
water content is measured varies typi-
cally between 0,1 m for a wet and 0,25 
m for a dry soil. The practical implica-
tions of this are, strictly speaking, that a 
neutron water meter cannot be used to 
determine soil water near the soil sur-
face (approximately 0,15 to 0,20 m). 
   A neutron water meter can be cali-
brated in the laboratory or in the field 
to determine the relation between the 
neutron counts and the volumetric soil 
water content. For calibration of the 
neutron water meter and other soil 
water meters, a specialist in this field 
must be consulted. 

Benefits 
1. Measuring is very fast. A minute 

per reading, or even less, is nor-
mally sufficient. 

2. Measurements can be taken re-
peatedly on the same spot without 
disturbing the soil. 

3. As many measuring points as re-
quired can be used without a sig-
nificant cost increase, that is one 
instrument can be used on many 
different spots. 

4. Measurements can be done at any 
depth, except the uppermost 150 
mm, to obtain a continued profile 
of soil water with depth. 

5. Soil water can be determined over 
the entire soil water spectrum. 

6. Soil water is measured over a large 
soil volume and the soil water 
values are given directly in volume 
units, which simplifies irrigation 
calculations. 

Disadvantages 
1. Health and safety risk. Prolonged 

use can hold a radiation danger 
with accompanying problems. Be-
cause of the radioactive source it 
contains, the instrument is subject 
to certain regulations. 

2. A large volume of soil is sampled, 
and this can cause problems when 
non-uniform soil water profiles are 
determined, for example where 
there is a sharp transition between 
a wet and a dry soil layer or where 
there are sharp texture differences 
in depth, such as a duplex soil. 

3. It cannot be used summarily near 
the soil surface. A special shield is 
required for this, but is not very 
effective. 

4. Neutron water measurements are 
influenced by soil density and soil 
type; therefore, many calibrations 
are necessary. 

5. The cost of the instrument is high.
6. Readings can also not be taken au-

tomatically on a continuous basis. 

Tensiometry 
Tensiometry is an indirect way of 
determining the water content of a 
specified volume of soil. A tensiometer 
indicates the matrix potential (soil 
water tension), which is then convert-
ed to absolute soil water content by 
means of a soil water characteristic. A 
tensiometer consists of a porous point 
usually made from ceramic. The porous 
head is connected to a mercury ma-
nometer or a vacuum meter by means 
of a long water-filled tube. When the 
tensiometer is placed in the soil (in 
such a way that there is close contact 
between the soil and the porous head), 
water will move through the pores of 
the ceramic head.
   The water movement is caused by 
a difference in the soil water tension 
inside and outside the porous head. If 
the suction tension of the soil is higher 
than in the pores of the tensiometer, 
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Two tensiometers regulating an 
irrigation schedule. Photo: agric.
wa.gov.au.

A jet-fi ll vacuum tensiometer. 
Photo: soilmoisture.com.

water will move from the tensiometer 
to the soil. Since the tensiometer and 
the manometer, or vacuum meter, form 
an airtight closed system, a vacuum 
will be created in the tensiometer. 
Alternatively, the air pressure in the 
tensiometer will in time come into 
equilibrium with the air pressure in the 
soil, which is lower than that of the at-
mospheric pressure (that is, it is nega-
tive in relation to atmospheric pres-
sure). These pressure diff erences (or 
vacuum amounts) are then registered 
on the manometer or vacuum meter. 
Electronic tensiometers that can reg-
ister automatically have an electronic 
vacuum sensor and are then connected 
to data loggers to store the data. If 
the soil is wetted again, as during a 
rain shower or by irrigation, and the 
soil water tension in the soil reduces 
to below that of the tensiometer, the 
tensiometer will indicate a zero reading 
when the soil is fully saturated. The 
fl uctuations in the tensiometer reading 
therefore indicates how the soil water 
tension reduces (during irrigation) or 
rises (during drying). A graph showing 
such fl uctuations during an irrigation 
season is shown in Figure 2.
   The installation and maintenance 
of tensiometers require considerable 
knowledge and attention. New tensio-
meters must fi rst be examined for 
possible leakages, all the air must be 
removed, and they must then be set at 
a zero reading. Directives for this are 
supplied by Piaget (1991). The mer-
cury manometer type tensiometer is 
more sensitive and accurate than the 
vacuum meter type, especially in the 
low water tension area. It is however 
more breakable than the vacuum 
meter type. Mercury manometer-
tensiometers are therefore mostly 
used as research instruments, while 
the vacuum meter type is better suited 
for practical application by producers. 
   The eff ective and rational use of ten-
siometers in irrigation for agriculture 
requires that they should be placed 
correctly. At least two tensiometers 
are required for deep-rooted crops. 
The shallower tensiometer will indi-
cate when irrigation should be started, 
while the deeper placed tensiometer is 
used to indicate whether irrigation is 
done correctly (that is that the matrix 
potential at that depth will not drop 
substantially lower than approximately 
-10 kPa, fi eld capacity). For shallow-

rooted crops, only one tensiometer is 
necessary. Note that, with this method, 
only the matrix potential is monitored. 
To calculate the soil water content and 
consequentially the irrigation amount, 
the soil water characteristics curve of 
the specifi c soil must be known.

Benefi ts
1. The tensiometer readings are a 

direct indication of the amount of 
energy that a plant must apply to 
take up water from the soil. 

2. After installation, the soil water 
content is determined in the same 
spot every time. 

3. Changes in the soil matrix poten-
tial can continuously be captured 
with a data logger. 

4. The soil water characteristics can 
be determined in situ in the soil 
with the aid of the apparatus. 

Disadvantages
1. The apparatus is quite fragile – a 

single crack in the porous head is 
enough to render the tensiometer 
useless. 

2. The tensiometer functions only 
in a relatively wet area of the soil 
water spectrum – between 0 and 
80 kPa. If the tension rises above 
80 kPa, the meniscus in the pores 
of the ceramic head breaks and air 
freely invades the tensiometer. The 
fact that the tensiometer will only 
indicate soil water contents that are 
bound with tensions lower than 80 
kPa, is not a substantial problem on 
coarsely structured soils. At such 
soils, most of the plant’s available 
water is in any case bound in the 
tension area 0 to 80 kPa. In fi ner 
textured soils, however, a signifi -
cant amount of the plant’s avail-
able soil water can fall outside the 

Next month we shall discuss 
pulse and frequency delay 
measurements.

Published with acknowledge-
ment to the ARC Agricultural 
Engineering for the use of their 
soil water sensors manual. Visit 
www.arc.agric.za for more infor-
mation.

Figure 2: An example of the changes in the tensiometer reading at two 
depths as a function of water consumption and irrigation (Van Zyl, 1981). 
Changes in the tensiometer readings under the infl uence of soil water con-
sumption and irrigation (a) did not wet the soil deep enough and the deeper 
tensiometer’s readings kept rising. Irrigation (b) was slightly too heavy and 
the tensiometer indicated a water saturated condition for too long (read-
ings smaller than 10 kPa). Irrigations (c) and (d) were given at the right 
time and the correct amount of water was applied.

mentioned tension area. 
3. The apparatus must be serviced 

regularly. It must be fi lled with 
de-aerated water weekly and a vac-
uum must be created again. This is 
done with a hand vacuum pump. 

4. A time delay of up to ten minutes 
occurs in registering of the change 
in matrix potential readings. It is 
detrimental for continuous data 
capturing.
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INSURANCE PRODUCTS
Property/Assets Insurance, Agriculture, Liability Insurance, Bonds, Money Insurance, Goods in Transit Insurance, Group Life,
Fidelity Guarantee, Travel Insurance.  

Lusaka Add: Suite 211 Foxdale Court 609 Zambezi Road, Post: P.O Box 32232 Lusaka Zambia, Tel: +260 211 847 145 email: info@blackgold.co.zm or grace@blackgold.co.zm 
Copperbelt Add: Kitwe: Lyness House Unit 1&2 Freedom Avenue Park, 793 Kitwe, Zambia 

CONTACT US:CONTACT US:CONTACT US:

Speed. Empathy. Agility

http://www.gib.co.za/dev/

Your family is our
Biggest Priority

Agriculture Insurance
We believe farming is the most important thing in our economy.

We also believe your farm produce and equipment should be protected at all costs.
Let BlackGOLD cover you while you continue feeding our country.

Start Your Own Affordable Business!

Buy anything from us 
between August and October 

2019 and you will recieve

 10% discount

Showrooms:
Johannesburg  |  Cape Town  |  Durban

Visit our website for more machines
www.zhauns.co.za   |   Tel: +27 (0) 21 447 3665

Various
Machines 
Available! 
Machines Machines 
Available! Available! 

Briquette Shaping Machine

Takes charcoal powder and shapes
into briquettes  

Animal & Fish Pellets

Makes animal & Fish pellets from straw,
corn, grass, soya beans, rice husk, etc

 

Free Installation • Business Plans • Free Training • Qualified Technical Team  
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WE OFFER A COMPREHENSIVE 
RANGE OF YAMAHA AND LIFAN BIKES 
AND QUADS AT EXCELLENT PRICES

EACH MACHINE COMES WITH OUR 1 
YEAR WARRANTY AND SPARES BACKUP

MOTORBIKE SALES

MOTORBIKE ACADEMY

PARTS AND ACCESSORIES

FINANCING

SERVICE CENTER

REGISTRATION

To all our amazing clients who have supported us through the years - We have relocated 
our offi  ces to Plot Number 14 Omelo Mumba Road, Rhodespark, Lusaka.
To all our amazing clients who have supported us through the years - We have relocated 
our offi  ces to Plot Number 14 Omelo Mumba Road, Rhodespark, Lusaka.

www.besto� ikes.com

+260 973 584 778  /  +260 964 584 778  /  info@besto� ikes.com

E-mail: info@sportinggunszambia.com
Cell: +260 975 381 443

To all our loyal customers, we have moved to Rhodes 
Park, Plot No. 14, Omelo Mumba Road, Lusaka. 
We hope to see you soon!

www.sportinggunszambia.com

Handguns  |  Rifl es  |  Shotguns  |  Ammunition  |  Accessories  |  Training  |  Gunsmithing  |  Repairs
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SKF Products and engineering solutions

Sparex Tractor spares and agricultural equipment

Tivoly Cutting and drilling tools for:

Workshop accessories

Agricultural implements and parts

Fasteners, bolts, nuts, washers etc.

Challenge power transmission parts
Ball and roller bearings
Industrial and automotive bearings and kits
Mining and special application bearings
Agricultural bearings and oil seals
Condition based monitoring

Massey Ferguson & Fiat
Ford / New Holland
Case International
Landini and Tafe

Concrete, Masonry, Metal, Plastic, Glass, Tile, Hardwood and 
Composite boards

Welding accessories
Workshop tools - general

Plough and harrow discs - Ovfas
Kongskilde parts - range of tips
Ground engaging tools and accessories
Twist drills - HSS, SDS MAX

Bolts and nuts - MS, HT, SS, EG
Threaded bars - SC, EG

V and Wedge belts
All types of couplings
Conveyor and agricultural chains

SKF Products and engineering solutions Challenge power transmission parts

Imtec Sales

Twist drills - HSS, SDS MAX

LusakaCopper belt
Tel: +260 211 235383 / 221085
Cel: +260 978 217217
imtec@zamnet.zm

Plot 1663, Panganani Road
P.O Box CH 310220

Tel: +260 212 511242
Cel: +260 979 773 830
alves@imtec.co.zm

Luanshya / Ndola
Johnson’s Arcade Luanshya 
Corner, Zaona ave. & 16th Street
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+260 968 632106   /   +260 211 232377
DYNALAB INTERNATIONAL ZAMBIA LTD.

ORGANIC PLUS FOLIAR FERTILIZER
Let’s embrace smart agriculture

Manufacturers of Irrigation HDPE Polypipes, Sewer/Waste Pipes, 
Garden Hose Pipes, UPVC Pressure Pipes, PVC Borehole Casings

Tel: +260 211 843290 / 845544  Cell: +260 955 180189 / +260 961 915226
Email: imperialplasticsip@yahoo.com  Website: www.imperialplast.com

Physical Address: No. 456A Kafue Road, Shimabala, Lusaka - Zambia
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NEW BEGINNINGS,
START YOUR NEXT 
CHAPTER WITH US
OPENING IN MKUSHI

SOON
• Property Management • Property Rentals  • Property Buying • Property Selling Agency
Unit 114,Foxdale Court - Phase 2. Plot 609, P.O Box 32232 Lusaka - Zambia
(C) 260 977 230 228 (O) 260 211 295 740 (E) lusungu.kayela@seeff.com

Unit 1 & 2, Park 793, Lyness House, Freedom Avenue, Kitwe - Zambia
(C) 260 979 459 259 (O) 260 954 848 900 (E) mwila.mulundika@seeff.com

www.esseclearing.com

HEAD OFFICE +260 977 849 697  /   +260 213 322 553
info@esseclearing.com

ESSECLtd ESSE Clearing Ltd

E S S E  C l e a r i n g  lt d
A g r i c u l t u r e ’ s  a g e n t 

f o r
a g r i c u l t u r e ’ s  n e e d s

I m p o rt

EXport Lusaka

Ndola

Chirundu

Nakonde

Katima

Kazungula

Livingstone

Vic Fal ls  border



ProAgri Zambia 44                                                           43

9m span x 20m long x 3.6m high at eaves $ 11 002.00
12m span x 20m long x 3.6m high at eaves $ 13 095.00
15m span x 30m long x 4.5m high at eaves $ 25 454.00
18m span x 30m long x 4.5m high at eaves $ 34 249.00
18m span x 40m long x 4.5m high at eaves $ 43 607.00
20m span x 30m long x 4.5m high at eaves $ 39 427.00
20m span x 40m long x 4.5m high at eaves $ 51 197.00
Price include
. Complete steel and chromodek IBR roofing 0.5mm

. All bolts & nuts 

. Free delivery 100km radius from Kitwe Copperbelt Zambia

. Complete step by step installation brochure and drawings

. Complete drawing on concrete work that is required

Price exclude
. Zambia Taxes

. Delivery over 100km radius from Kitwe

. Installation (Optional extra if required)

. Concrete plinths (Optional extra if required)

WYNAND KUHN Cell: 
Email:

VANCOUVER CONSOLIDATED INVESTMENTS LIMITED

DIY PRE-MADE STEEL STRUCTURES

CONTACT DETAIL:

greenoilzambia@gmail.com
(+260) 968678748

9m span x 20m long x 3.6m high at eaves $ 11 002.00
12m span x 20m long x 3.6m high at eaves $ 13 095.00
15m span x 30m long x 4.5m high at eaves $ 25 454.00
18m span x 30m long x 4.5m high at eaves $ 34 249.00
18m span x 40m long x 4.5m high at eaves $ 43 607.00
20m span x 30m long x 4.5m high at eaves $ 39 427.00
20m span x 40m long x 4.5m high at eaves $ 51 197.00
Price include
. Complete steel and chromodek IBR roofing 0.5mm

. All bolts & nuts 

. Free delivery 100km radius from Kitwe Copperbelt Zambia

. Complete step by step installation brochure and drawings

. Complete drawing on concrete work that is required

Price exclude
. Zambia Taxes

. Delivery over 100km radius from Kitwe

. Installation (Optional extra if required)

. Concrete plinths (Optional extra if required)

WYNAND KUHN Cell: 
Email:

VANCOUVER CONSOLIDATED INVESTMENTS LIMITED

DIY PRE-MADE STEEL STRUCTURES

CONTACT DETAIL:

greenoilzambia@gmail.com
(+260) 968678748

VANCOUVER CONSOLIDATED INVESTMENTS LIMITED

DIY PRE-MADE STEEL STRUCTURES

INCLUDED: EXCLUDED:

9m span x 20m long x 3.6m high at eaves
12m span x 20m long x 3.6m high at eaves
15m span x 30m long x 4.5m high at eaves
18m span x 30m long x 4.5m high at eaves
18m span x 40m long x 4.5m high at eaves
20m span x 30m long x 4.5m high at eaves
20m span x 40m long x 4.5m high at eaves

• Complete steel and chromodek 
IBR roofing 0.5mm

• All nuts & bolts
• Free delivery 100km radius from 

Kitwe Copperbelt Zambia
• Complete step-by-step installation 

brochure and drawings
• Complete drawing on concrete 

work that is required

• Zambia taxes
• Delivery over 100km 

radius from Kitwe
• Installation (optional 

extra if required)
• Concrete plinths 

(optional extra if 
required)

$ 11 002.00
$ 13 095.00
$ 25 454.00
$ 34 249.00
$ 43 607.00
$ 39 427.00
$ 51 197.00

Wynand Kuhn   |   +26 (0)96 867 8748   |   vcizambiasteel@gmail.com

Fert Seed & Grain Ltd
Making Zambia Green

The Farmer’s best Fer� liser.  Our focus is on the manufacturing and distribu� on of fer� liser as well as commodi� es trading.

Being full � me farmers is not easy. We 
pay close a� en� on to our inputs, because 
we’ve learnt the quality of what you put 
in, like seed, chemicals and Superfert 
fer� liser, determines the size of your 
bumper harvest. Ask any good farmer and 
they’ll tell you The Formula for Success.

+260 977 845 877
+260 979 761 797

Gabriel.chipeta@fsgzambia.co.zm
dmaimbo@me.com
amin.edhi@fsgzambia.co.zm

+260 977 416 459
+260 969 169 563

Contact us:

“

”
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THE GLOBAL ADVISORY AND ACCOUNTING NETWORK

For all your farming Taxes and
Accounting

HLB is here for you!
HLB Mkushi Branch.

Contact us today on +260 955 336 060 | Email: shuko@hlb.co.zm | lillian@hlb.co.zm | info@hlb.co.zm
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PLOT No. 396A/67/D/1 Makeni, P.O. Box 34902, Lusaka - Zambia
Cell: +260 966 500 096 / +260 966 500 032, E-mail: sales@farmersafrica.com / farmersafrica01@gmail.com

FARMERS AFRICA (ZAMBIA) LTD
FACTORY OUTLET FOR VETENARY PRODUCTS & AGRICULTURAL INPUTS

WEEDKING is a broad-spectrum, inner 
absorption, conducting herbicide and 
is widely used for controlling weeds in 
maize, wheat, bean, rice and fruit fi elds

Weedking
[GLOUFOSINATE-AMMONIUM 200G/L SL]

IS THE NONSELECTIVE POST- EMERGENCE HERBICIDE WHICH 
CONTROLS PERENNIAL, BIENNIAL, ANNUAL GRASSES AND 
BROADLEAF WEEDS IN ALL CROPS WITH NO RESIDUAL 
EFFECT IN  THE SOIL.

FARMERS AFRICA (ZAMBIA) LTD
(FACTORY OUTLET FOR VETENARY PRODUCTS & AGRICULTURE INPUTS)

Plot. No 396A/67/D/1 Makeni P.O.Box 34902, Lusaka, Zambia
Contact: +260 978 463921 | office: +260 966 500096 | +260 966 500032

E-mail:sales@farmersafrica.com |farmersafrica01@gmail.com  

1. Weed- killing through leaves first instead of by roots first like 
    glyphosate.
2. Weed killing by contact.
3. Effect in three days. Glyphoste needs 7-10 days
4. Application in all crops, including vegetables and fruits.
5. Good effect in some difficult weeds killing
6. Transplanting in 1-4 days. Glyphosate  needs 20-30 days 

Upload your new / used 
agri-products to the largest 
online agricultural platform 
in Zambia, for FREE!

Nita Volmer- van Zyl
+27 (0)76-810-8225
nita@agri4all.com

Janita du Plessis
+27 (0)72-084-5155
janita@proagri.co.za

www.agri4all.com zambia.agri4all.com

NoseRing®
Wean with ease  |  No stress  

|  Next to the mother

NoseRing
• Wean with ease
• No stress
• Next to the mother

Whole Concepts cc
PO Box 1806, Vryburg,8600, South Africa

Tel: +27 (0)53 927 4999
Cell: +27 (0)82 459 9451

E-mail: judy@nosering.co.za
www.nosering.co.za

®

Tel: +27 (0)53 927 4999
Cell: +27 (0)82 459 9451
judy@nosering.co.za

NoseRing® is available at 
Livestock Services, Lusaka 
– Pamodzi Highway, o�  
Nangwenya Road, 
Showgrounds; 
Tel: 0211-254497 / 254024; 
admin@livestock.co.zm

www.nosering.co.za

|
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AVOID POOR IMITATIONS AND BUY DIRECTLY FROM THE ONLY BONNOX 
FACTORY, SITUATED IN SUNDERLAND RIDGE, CENTURION

ONLY A BONNOX INVOICE SERVES AS A CERTIFICATE OF AUTHENTICITY.

zane@bonnox.co.za  •  gerda@bonnox.co.za  •  linda@bonnox.co.za

www.bonnox.co.za • 012 666 8717

3m

WOW! Kudus can’t 
clear THIS fence!

A FIRST FOR SOUTH AFRICA!!!
KUDOS FOR BONNOX’S
NEW 3METRE FENCE.

2.44m

1.2m

1.8m

+27 (0)12 666 8717
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+260 96 7443470 | dab@sandyscreations.net

ITALIAN PUMPS. UNBEATABLE PRICES

NOW OPEN ON LUMUMBA ROAD OPP. RTSA


