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We can finally kick off a new year. 
The after effects of the 2019 

Southern African drought will remain 
for a long time and will stay in our 
memories. We can only hope that 2020 
will set us a better table to eat from.  
   Access to cash for Zambian small- 
holder dairy farmers is one of the chal-
lenges that seems to be addressed for 
good. Gone are the days when a dairy 
farmer has to rush to a high interest 
charging micro-lender when his cows 
fall sick. 
   In July, the Liteta Dairy Saving and 
Lending Group was established by the 
Liteta Dairy Cooperative Union with 
support from the Dairy Association 
of Zambia. The ZDTP (Zambia Dairy 
Transformation Programme) is commit-
ted to strengthen rural institutions and 
they are at the helm of the facilitation 
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Your go-to shop for anything related 
to crop protection is Farmers Africa. 
TUTAFIX is an insecticide worth  
trying out. It controls pests on 
vegetables, rice, tomatoes and other 
plants. See their ad on page 3.

of this Village Savings and Loan Asso-
ciation (VSLA) system.
   A VSLA is a group of 10 to 25 people 
who save together and take small 
loans from those savings. It is member 
managed and each person can buy one 
to five shares during every meeting, 
which is also their means of saving. All 
members have the right to borrow up 
to a maximum of three times the value 
of their shares. All VSLA transactions 
(buying and borrowing) are performed 
at meetings in front of all members 
where every transaction is approved 
and logged in booklets. Repayments 
are made at a low interest rate and at 
the end of the nine-month cycle, the 
shares and the interest gained will be 
shared among members accordingly.
   ZDTP has agreed to provide the Lite-
ta Dairy Savings and Lending Group 
with a fund box, locks, printed share-
purchase booklets and a date stamp 
for recording purposes.
   The members of Liteta Dairy Co-
operative Union don’t have to worry 
any more about logistical constraints 
like long travel distances to financial 
lenders such as banks who usually 
require securities. This system can 
easily be duplicated among other dairy 
co-operations. 
   This month, we start off with a new 
series on irrigation principles focussed 
on emerging farmers. Reinke shares 
their maintenance tips with us to get 
your pivot up and running before the 
dry season arrives. HLB shows their 
commitment to the admin side of 
farming. Besides pivots, Agrico also 
manufactures cultivation implements 
and their High Speed Disk is as tough 
as Africa.

Farm smartly!
Du Preez de Villiers
dupreez@proagri.co.za
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Fert Seed & Grain Ltd
Being a full time farmer is not easy. We pay close attention to our inputs, 
because we know that the quality of your inputs, like seed, chemicals and 
Superfert fertiliser, determines the size of your bumper harvest. Ask any 
good farmer and they’ll tell you The Formula for Success.

The Farmer’s best Fertiliser. Our focus is on the manufacturing and distribution of fertiliser as well as commodities trading.

+260 977 416 459  |  +260 977 845 877  |  +260 969 169 563  |  +260 979 761 797
Gabriel.chipeta@fsgzambia.co.zm  |  dmaimbo@me.com  |  amin.edhi@fsgzambia.co.zm

Contact us:
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Novatek:
Rainy season syndrome
by Wiehan Visagie

Broiler farmers in Africa will agree 
that the constant change in weather 

conditions affects farm production. As 
the continent’s climate transforms, it 
alters rainfall patterns, the ambient 
temperature, and even the level of car-
bon dioxide in the atmosphere. Broiler 
farming depends on suitable climatic 
conditions such as humidity and tem-
perature. However, over time the indus-
try has developed a hybrid bird that has 
been intensively selected for rapid 
growth and high feed conversion effi-
ciency. With their higher metabolic ac-
tivity, these birds produce more body 
heat and consequently require more at-
tention on broiler farms. 
   These hybrid birds are very sensitive 
to sudden changes in temperature and 
humidity, especially if either exceeds a 
certain range. Growing broilers will re-
spond to excessively high temperature 

and humidity with increased heat dissi-
pation by means of panting and a higher 
respiratory rate than we normally ob-
serve. Farmers in Zambia are experi-
encing such problems. Each year, from 
October to February, most broiler out-
growers suffer from poor growth, low 
feed intake, wet droppings, and dysbac-
teriosis. These inferior performance 
sends most of us on a hunt for answers, 
and we normally end up empty-handed.
   From the latest research published by 
The Journal of Avian Pathology, it is 
clear that heat stress can cause bacte-
rial diseases in the lower gut of broilers. 
The researchers, Tsiouris et al (2018), 
used a sample of 240 broiler chicks to 
test their hypothesis. They subjected 
each group of broiler birds to one of four 
treatments. The first group was a nega-
tive control, conducted at 25 degrees 
Celsius, which is below the heat stress 

You may contact Wiehan Visagie at 
wiehanv@novatek.co.zm or Marné 
Meyer at nutritionist@novatek.co.zm 
for any information on feeding and 
feeds.

threshold for broiler birds. The second 
group was subjected to cyclic acute 
heat stress at 35 degrees Celsius (in 
theory, challenging the birds on main-
taining feed intake as well as their gut 
health). The third group was exposed to 
a bacterium, and the fourth group was 
subjected to heat stress as well as ex-
posure to a bacterium.
   The intestines and gizzards were later 
collected from each bird and inspected 
and scored for gross lesions. The re-
searchers also collected intestinal di-
gesta to determine its pH and viscosity. 
When they analysed the results, they 
could not prove that the lesions in the 
intestines and gizzards were directly re-
lated to the bacterial disease in the 
birds in the third and fourth groups 
above. However, they did establish that 
heat stress had induced necrotic enteri-
tis outbreaks in the second, third, and 
fourth groups.
   At Novatek Animal Feeds we refer to 
this occurrence as ‘rainy season syn-
drome’ as so many broiler farmers 
struggle with performance during the 
rainy season in Zambia. The high hu-
midity and extreme heat induce suffer-
ing, and the birds struggle to consume 
the right amount of feed. Eventually we 
discover wet litter and identify dysbac-
teriosis. 
   The frequency of this occurrence, tak-
en together with the above-mentioned 
study, provides evidence that cyclic 
acute heat stress is an environmental 
stressor which can significantly affect 
gut health. It should therefore be taken 
into account in warmer areas of Africa, 
where poultry farming is becoming a 
major industry.
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Winterbreker 80 concentrate:  
The feed to award winning bulls
by Given Hamanungu

Visit Tiger Animal Feeds’ main 
office in Lusaka, or sales depots 
throughout the country for 
valuable technical services free 
of charge, and keep abreast of 
the progress in their cattle feed 
development. Contact Given 
Hamanungu, Technical Advisor, 
at +26-097-540-3834 or 
givenhams@gmail.com for 
more information.

As the leading manufacturer of qual-
ity livestock feeds with a long and 

strong reputation in the Zambian feed 
industry, Tiger Animal Feeds often re-
ceives award winning testimonies from 
their customers on feed performance. 
   Winterbreker 80 Concentrate is a 
winter lick concentrate which can be 
used to home mix:
• Winter lick for cattle on dry winter 

veld
• A production lick for cattle during 

late winter

Winterbreker 80 Concentrate  
contains the following: 
• The correct levels of macro miner-

als to ensure optional metabolic 
function.

• Sufficient levels of sulphur to 
enable the rumen microbes to ef-
fectively convert NPN (non-protein 
nitrogen) to protein.

• All the essential trace minerals 
with emphases on those associ-
ated with fertility.

• A combination of sugars (molas-
ses) and starch (grain) resulting in 
a synergistic energy component. 

   The key objective of producing winter 
lick is to maintain body weight during 
the dry season by supplementing protein 
which is deficient in dry natural grazing. 
The production is used to increase the 
body condition score in order to enhance 
the animal’s chances of conception. 

WARNING: Winterbreker 80 CON-
CENTRATE SHOULD NOT BE USED TO 
FEED SHEEP AND GOATS.

The benefits of Winterbreker 80 
Concentrate 
One of the successful farmers Roy Chi-
busu from Chibusu Farms near the town 
Mufulira in Copperbelt Province had a 
herd of 135 exotic mixed beef animals 
(Bonsmara, Sussex and Brahman). Out of 
the total herd, 25 are weaners.

Winterbreker 80 Concentrate.

On Roy Chibusu's Farm, Winter-
breker 80 Concentrate pulled the 
herd through the dry season.

   Veld supplementation began some-
time in April 2019 when the pastures 
were no longer succulent. First, the 
farmer introduced his herd to Tiger Cat-
tle lick blocks. By mid-May, he started 
gradually introducing Winterbreker 80 
Concentrate for four months. 
   The body score of animals was 
around 2,5 when they were going on 
the Winterbreker ration. By the time 
they went into the fourth month of 
consuming the ration, their average 
body condition score improved to 6, 
which was a tremendous achievement. 
The farmer even noticed that the same 
ration enabled an increased oestrus cy-
cle in the cows/heifers. Animals came 
on heat more often, which translated 
into higher fertility and conception 
rates. This leads to higher production 
and a happy farmer.
   During the Copperbelt Agricultural 
and Commercial 2019 Show, Chibusu 
Farms exhibited under the livestock 
section. The farm won the first prize 
in the Junior Bull Category. Chibusu 
farms expressed satisfaction with the 
performance of the Winterbreker 80 
Concentrate and proved it to be less 
expensive than other brands.

When mixed into the ration, Winter-
breker 80 Concentrate even looks 
tasty and nutritious.

Winterbreker 80 Concentrate pro-
duces award winning bulls. 
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Dr Benard 
Ngwene is the 
Agricultural Advi-
sory Manager for 
AGCO Africa. He is 
a highly enthusi-
astic and moti-
vated agricultural 
scientist, with 

exceptional knowledge of rhizos-
phere processes and involved in 
defining mechanisation solutions for 
smallholders and emerging farmers 
in Sub-Saharan Africa.

For more information on AGCO’s 
fine equipment and agricultural 
courses, send an e-mail to  
Benard.Ngwene@agcocorp.com

AGCO Future Farm in Lusaka, Zambia provides smart solutions for farmers, 
giving them access to tools that will allow them to use fewer resources 
more efficiently and creating a more sustainable food production system.

TRAINING INCLUDES:
Agronomy Mechanisation
Crop establishment
Crop nutrition
Crop protection

Tractor fundamentals
Tractor driving introduction
Tractor maintenance & basic operation

Harvesting
Crop storage
Farm business management

For more information on training solutions offered at the AGCO Future Farm, please contact:
Kalongo Chitengi   |   +260 979701936   |   info_agcofuturefarm@agcocorp.com

Crop protection is the one activity 
that keeps farmers busy for most 

of the growing season. It starts during 
land preparation and only ends when 
the harvest leaves the field. 
   The science and practice of manag-
ing plant diseases, weeds and other 
pests are two of the most important 
aspects of agronomy. If we don’t pro-
tect our crops properly, it can lead to 
yield losses of up to 100%. So here is 
a brief overview on combating each of 
these infestations. 

Crop infestation: weeds,  
diseases and pests
A weed is any plant growing where it is 
not wanted or where it is out of place. 
It goes without saying that you need 
to start with a clean field at the outset. 
This can be achieved by using either a 
burndown herbicide application, tillage 
practice, or even physically removing 
the weeds where applicable. 

   Plant diseases impair the normal 
functioning of a plant, interrupting or 
modifying its vital functions. They reduce 
photosynthesis and interfere with plant 
functions such as translocation. Fungi are 
the most important type of plant patho-
gens (causing diseases). However there 
are also viruses and bacterial infections. 
   Plant pests are organisms that cause 
damage to agriculture by feeding on 
crops, parasitising on livestock or that 
injure or kill cultivated plants. These 
organisms can include insects, animals 
and birds that cause reduction in crop 
yield and quality by feeding directly on 
the crop and/or transmitting diseases. 

Crop protection: weed, disease  
and pest management
The control of weed, disease or pest 
infestation is easier and more effective 
when an intervention is effected early. 
First the weed/disease/pest needs to be 
identified in order to evaluate whether 
or not it can cause meaningful damage. 

Thereafter the ideal crop protection 
method can be applied. This can be for 
example mechanical (in weed control), 
trapping (pest control) or chemical (ap-
plication of pesticides).
   The packaging of synthetic pesticides 
is usually clearly marked: F for fungicide, 
H for herbicide, and I for insecticide. 
Pesticides can be divided into two groups: 
nonselective pesticide, for example 
glyphosate for weed control which burns 
down every plant on the field, and selec-
tive pesticides, for example herbicides can 
select broadleaf weeds in grass crops, and 
also grass weeds in broadleaf crops. 
   Your local distributor should advise 
you on the product you need depending 
on the infestation you are confronted 
with. It’s important to note that when 
using chemical pesticides in agriculture, 
you are legally obligated to use them 
correctly and store them safely.
   There is also the option to use agro-
nomic practices to enhance crop protec-
tion. This may include crop rotation to 
break disease cycles, adjusting sowing 
dates, ensuring crop hygiene, applying 
a management programme, by planting 
resistant varieties, using certified seeds 
and applying the correct crop density. 
   In conclusion, a diligent farmer scouts 
his field regularly to detect any inva-
sions. If you take crop protection seri-
ously and employ all necessary steps to 
minimize any infestation; you are well 
on your way to a healthy yield.

Safe food production 
depends on diligent 
crop protection

by Dr B Ngwene, AGCO

A Challenger RoGator sprayer 
spraying pesticides on the field.

A weed infestation in maize. Maize infested with fall army worms.
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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

HOTLINE
LSK - MALAMBO ROAD: +260 963 013 719  C/BELT: +260 961 349 009   

L/STONE: +260 961 580 785  Email: feedsales@nmc.co.zm

BROILER FEEDS•FISH FEEDS•PIG FEEDS•DAIRY FEEDS 
PULLET FEEDS•LAYER FEEDS•DAY OLD CHICK AGENTS 

Malambo•Kabwata•Showgrounds•Chelstone•Kalingalinga•Chilenge 
Makeni•Westgate•Cairo•Matero•Kasama Rd•Zani Muone   

ALSO AVAILABLE: Eastern, Western, Central, Southern, Copperbelt & Northern Provinces

BROILER STARTER • BROILER GROWER 
BROILER FINISHER • CONCENTRATESBROILERS

• Professionally formulated to 
achieve full genetic potential

• Produced with top quality 
Zambian maize and soya

• Expertly produced to ensure 
optimum growth

• Less feed, more meat, less 
cost

• Healthy broiler, good disease 
resistance, low mortality

• Proven brand and quality 
assurance

ADVERTISE HERE!

G e r h a r d  P o t g i e t e r

J o h a n  S wa r t z

A n e l d a  S t r a u s s

T i n y  S m i t h

+27 (0)74 694 4422

+27 (0)71 599 9417

+27 (0)74 424 0055

+27 (0)82 698 3353

X a n d e r  p i e t e r s e

+27 (0)79 524 0934
xander@proagri.co.za

gerhard@proagri.co.za

johan@proagri.co.za

anelda@proagri.co.za

tiny@proagri.co.za

Z a i n a b  pa n d o r

+26 (0)97 769 9786
tiny@proagri.co.za
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Part 5: Prevailing weather and 
physical environmental requirements

Create the perfect environment 
for your dairy cattle

Eksteen Lindeque and Petrus Britz (Pr. Eng.)
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Considering the biological character-
istics of dairy cows and the influ-

ence of high and low temperatures 
on production, the climatic conditions 
prevailing in a certain region must be 
considered in the planning of intensive 
housing systems.

Prevailing weather conditions
In regions where rain is accompanied 
by cold winds, shelter against rain and 
wind is needed, as high wind speed and 
rain destroy the insulation capacity of 
the cow’s hide. The cows will therefore 
be exposed to coldness and milk pro-
duction will be influenced adversely.
   During the summer months (Novem-
ber to April), the maximum tempera-
tures in many instances rise above the 
temperature level where heat stress 
begins (27°C). As dairy cows are more 
sensitive to higher temperatures than 
lower temperatures, the design of an 
intensive housing system must be such 
that especially heat stress is relieved 
during the summer.
   It must be further taken into account 
that maximum temperatures measured 
are normally measured in the shade 
and the effect of sun radiation is not 
included in the reading. Finch, accord-
ing to Engelbrecht (1991), suggests 
that a shade temperature taken on a 
given day, because of the absence of 
direct sun radiation, will be consider-
ably lower than temperatures to which 
a cow standing in the sun is exposed. 
Bond and Kelly, according to Engel-
brecht (1991), suggest that the heat 
burden on animals standing in the sun 
can be 30% to 50% higher than the 
heat burden in the shade. This means 
that a temperature of 32°C in the open 
air as a result of the radiation effect of 
the sun, can be compared to approxi-
mately 50°C in a temperature-regulat-
ed room.

Physical environmental requirements
Any effort to design buildings for the 
housing of dairy cows must be pre-
ceded by a knowledge and insight 
of the space requirements of cows. 
The spatial needs can be divided into 
static and dynamic parameters, while 
the measurements will be determined 
by the size of the cow, as well as her 
movement methods and patterns.
   Before any particulars on the spatial 
needs of cows can be determined, the 
following points should be considered:
• The size of the cow and the rel-

evant relation to her body parts 
to other factors such as age and 
mass (static measurements).

• The space occupied by a cow as 
a result of her movements or the 
performance of various activities 
and functions (dynamic space oc-
cupation).

Static measurements
Certain measurements of a cow, such 
as height, length and breadth are 
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Figure 4: Space envelopment of cattle.

important, while other measurements 
are less significant in housing facilities, 
such as the breadth of her head. It is 
however the breadth of the head that 
will eventually determine the effective 
width between poles in a feedlot fence.
   Figures 1, 2 and 3 show the sizes of 
a few general cattle types, as well as 
the location of a living animal’s measure-
ments.
   Length, (from the shoulder to the 
ischium), length of the head and neck 
(from the shoulder to the snout) and 
height (hump), are the most important 

measurements of a cow, especially 
when the sizes of the sheds, feedlots 
and troughs are taken into account.

Dynamic space occupation

Space envelopment
The space requirements of any ac-
tivity can be best described by the 
portrayal of the space envelopment. 
Figure 4 illustrates the requirements 
of the animal if she lies down or gets 
up. The simple illustration of the space 
envelopment shows how the movement 

pattern of the animal is influenced by 
the design and operation of the pen or 
crate, feedlot fence, crush and scales. 
The final design depends on a compre-
hension of the animal’s measurements 
and movements.

Figure 2: Measurements for different 
ages and masses of cows (Refer to 
Figure 1 and 3).

Figure 3: Measurements of different 
masses of Friesian cows.

Figure 1: 
Measurements 
of a cow.

To make the best of the information, the 
space requirements and the space pro-
vision must be investigated, especially 
where the two aspects are related.

Give your dairy cattle enough space 
to reduce stress.

Lie-down movements
The lie-down movement of a cow can 
be seen in Figure 5. It is clear from 
the movement pattern that the head 
is held down low from the beginning of 
the action.
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Figure 5: Lie-down movement of a 
cow.

Figure 7: Defecation movements of 
a cow.

Figure 6: Standing up movements of 
a cow.

Table 1: Reaching distance of dairy cow’s mouth.

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; 
E-mail: admin@livestock.co.zm

www.nosering.co.za

Next month we shall look at 
the influence of unfavourable 
environmental conditions on the 
health and performance of dairy 
cattle. Published with acknowl-
edgement to the ARC Agricultural 
Engineering for the use of their 
manuals. Visit www.arc.agric.za 
for more information.

Standing up movement
An important aspect of the standing 
up movement (see Figure 6) is the 
extreme forward pushing actions, in 
preparation of transfer of the weight 
on the front knees and the straighten-
ing of the hind legs. If sufficient space 
is not provided in front of the lie-down 
platforms for the execution of these 
actions, cows will find it difficult to 
get up and can possibly get injured or 
damage their environment.

Defecation movement
The main characteristics of the defeca-
tion position are the raised tail and a 
bent back. In the process, the legs are 
brought closer together than usual and 
the head is lowered. The bent move-
ment is of particular importance be-
cause it results in a part of the animal’s 
back exceeding the limits of the space 
required for other functions within the 
space (see Figure 7).

Reaching distance of mouth
Generally speaking, the distance that 
a cow can stretch to reach the fodder 
depends on her size and the height 
of the trough (see Figure 8). As the 
relevance of neck length to body length 
is much the same, irrespective of the 
size of the cow, it is possible to bring 
the reaching distance of the mouth in a 
more accurate relation to the length of 
the cow when the initial growth period 
(calf) is completed (see Table 1).

Length of 
cow

Reaching distance of mouth (mm) for various heights of feeding 
troughs above standing level of cow (mm)

0 100 200 300 400

1 100 750 800 840 910 940

1 200 780 820 880 940 970

1 300 800 840 910 960 990

1 400 830 860 950 990 1 020

1 500 850 880 980 1 010 1 040

1 600 880 900 1 020 1 030 1 070

1 700 900 920 1 060 1 060 1 090

1 800 930 940 1 090 1 080 1 120

Figure 8: Average reaching distance 
of dairy cattle.
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by GJ Stoltz (Reg Eng Tech)

The operation and application of 
medium and big square balers
Part 4: The wire-tie baler, twine-tie baler, drive train 
protection, timing, planning and preparation.
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Weak tying can lead to bales falling apart. Photo: Jan Mallander, Pixabay.

Last month we started off with 
baler preparation. The two types of 

strands available for tying bales are 
wire and twine.

Wire-tie baler
Fill the wire box with the correct size of 
wire. When the front coils run out of wire, 
place the rear coils forward and add two 
new cartons of wire in the wire box. Make 
sure all wire pulleys turn freely.
   Thread the wire through the pulleys, 
guides and needles as indicated by the 
operator’s manual of that particular 
machine. The needles must be in the 
“home” position when fitting the wire.
   When both strands of wire are in po-
sition, trip the bale measurement arm 
and turn the flywheel counter clock-
wise by hand. Keep on turning until the 
needles are all the way up and the wire 
is held by the grippers. If the flywheel 
keeps on turning, the wire will stay in 
the grippers and the needles return to 
the “home” position. Remove any loose 
wires from the needle frame.

Twine-tie baler
Fill each compartment of the twine box 

with good quality twine (see Figure 1).
Follow the instructions in the opera-
tor’s manual for that specific baler. 
When the first balls run out of twine, 
shift the remaining balls to the first po-
sition and add two new balls of twine. 
Thread the twine, for each needle, 
through the guides and twine tension 
plate. Make sure that the twine is not 
crossed at any place.
   Make sure that the twine runs over 

the guide at the end of the needle. 
When both strands of twine have 
been properly threaded, trip the bale 
measuring arm and turn the flywheel 
counter clockwise by hand. Continue 
turning the flywheel until the needles 
are all the way up, the twine is held in 
the twine disk, and the needles have 
returned to the “home” position.
   Remove any loose pieces of twine 
from the needle frame. Connect the 

Figure 1: A twine-tie baler 
with the twine box next to 
the feeder compartment.
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Figure 5: Measure the twine box at the knotter assembly by using a scale, 
and set to the recommended force.

Figure 2: A flywheel with a shear 
bolt. The bolt will shear if the baler 
is suddenly overloaded.

Figure 3: A set of three feeder teeth 
is used on this baler.

twine of the different balls together 
to ensure that when the one ball is 
finished, the next ball will continue 
supplying twine to the baler.

Drive train protection
Slip clutches are designed to prevent 
damage to the baler’s power system 
when the baler is overloaded. Adjust 
the slip clutch according to the manu-
facturer’s recommendations. Exces-
sive slippage occurs if the clutch is too 
loose, and wear on the clutch is rapid. 
Over-tightening the slip clutch elimi-
nates the protection it was designed 
for. Some balers have shear bolts, or 
keys, instead of a slip clutch for power 
system protection. Use only the shear 
bolts recommended by the manufac-
turer (see Figure 2).

Timing the needles
Needles must only enter the bale 
chamber when the plunger has com-
pressed the hay and the plunger is 
therefore in the correct position. 
Needles and knotters may be damaged 
or broken if the timing is incorrect. 
Consult the baler operator’s manual for 
specific timing instructions.

Plunger head and knives
The plunger knife and stationary knife, 
must be sharp and adjusted to separate 
material in the bale chamber from ma-
terial still in the feeder housing. Worn 
knives, or too much clearance between 
the knives will let some hay bend over 
the knife edges instead of being cut.
   If the knives are sharp, the bales will 
be more uniform. The plunger guides 
and wear plates must be adjusted 
periodically to compensate for wear. If 
not aligned properly, the plunger could 
interfere with needle movement.
   When sharpening stationary or 
plunger knives, maintain the original 
level and cutting angle on the blade 
edges to ensure efficient cutting. 
Set the clearance between knives by 
adjusting the plunger guides or tracks 
inside the bale chamber. The rollers on 
the plunger head can also be adjusted. 
Keep track wipers and scrapers in 
place to keep dirt and crop residue off 
the plunger tracks. Always measure 
knife clearance with a feeder gauge, 
and set an equal clearance along the 
full blade length.

Twine tension
To maintain uniform twine tension 
while the bale is being formed, adjust 
the tension control on the twine box 
(see Figure 4). Measure the force re-
quired at the knotter assembly to pull 
twine from the twine box. The recom-
mended force varies from 0,5 to 1 kg 
for plastic to as much as 6 kg for sisal 
twine (see Figure 5).

Planning and preparations

Moisture content
Crop moisture content at baling time 
affects a baler. Hay baled at a proper 
moisture content yields more nutrition 
and produces well-shaped, solid bales. 
When hay is baled too dry, leaves 
shatter easily. Wet hay can be baled, 
but the baler operates under excessive 
strain, because wet hay is difficult to 
push through the bale chamber.

Auxiliary equipment
Auxiliary haying equipment should be 
selected to complement the baling 
operation. Auxiliary equipment includes 
a power rake and tractor. Handling 
equipment is also needed to haul bales 
from the field to storage. Proper plan-
ning and field layout will reduce labour.

Windrow preparation
Good windrow preparation reduces 
field losses and baling time. Windrows 
must not be too heavy, because the 
baler ground speed should be rela-

Timing the feed rake
Correct timing allows the feed rake 
and needles to enter the bale cham-
ber without being damaged by the 
plunger. Timing is usually controlled 
by the main drive chain, feeder drive 
chain and twister or knotter drive 
gears. If one or more of these parts 
are removed, the timing must be reset. 
Feeder teeth on the feed rake must 
leave the bale chamber before the 
plunger passes through to avoid seri-
ous damage (see Figure 3).

Figure 4: Set the twine 
correctly on the twine box.

TENSION 
PLATE

TWINE BOX

NEEDLE
TWINE
TENSION
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We thank the ARC Agricultural 
Engineering in South Africa who 
made the information on square 
balers available to the readers of 
ProAgri Zambia.

Next month we shall look at the 
field operation of balers. Visit 
www.arc.agric.za for more infor-
mation.

tively fast and the windrow must not 
be wider than the baler pick-up. If 
windrows are too heavy, they block the 
pick-up. A well-formed windrow must 
have a uniform width and must be fed 
evenly into the baler to create bales of 
uniform density and shape.
   Windrows should be loose enough 
for air to circulate because this will de-
crease the chance for weather damage 
before the hay is baled. On average 
windrows are 0,2 m high and weigh 
from 2,0 to 4,0 kg/m.

Tractor preparation
Before the baler is hitched to the 
tractor, one must make sure that the 
tractor’s PTO speed matches the speed 

Windrows should be shaped 
in such a way that the swath 
can dry out quickly.

Figure 6: Always ensure that the bal-
er is properly hitched to the tractor.

of the baler. Put the tractor’s drawbar 
in the recommended position and lock 
the drawbar parallel with the PTO drive 
shaft of the baler.
   After the baler has been attached 
to the tractor, the baler hitch must be 
adjusted to keep the baler as level as 

possible. Attach the baler’s PTO shaft 
to the tractor’s PTO after the splines 
had been cleaned. Raise the hitch jack 
to the transport position (see Figure 6).
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The planting and spraying season is 
upon us, and as farmers plan for 

irriga-ting crops this summer, they 
need to consider what they are asking 
of the center pivots around the coun-
tryside. The pivot is the only piece of 
machinery that a farmer owns that sits 
out in the elements 365 days a year. 
The pivot does not get the opportunity 
to spend the winter in a shed like the 
combine and planter. However, a pivot, 
like the other machinery, is a sub-
stantial investment, and needs to last 
for many years, performing when the 
farmer needs it most.  
    Reinke reminds farmers that proper 
care of the pivot will help their bottom 
line by providing a greater return on 
investment.
    Before the planting season begins, 
it is important to take a look at your 

farmers will have confidence and enjoy 
peace of mind regarding the system’s 
reliability.
   The pre-season check list is gener-
ally conducted in early spring and 
includes a thorough system inspec-
tion and required corrective actions to 
ensure the system is in a “ready for 
operation condition”.  External condi-
tions such as potential damage from 
grazing livestock or wind and storm 
damage should be inspected.

Checklist for pre-season 
inspection
Verify the system’s electrical earth.

Look for any structural or electrical 
hazards.
• System conditions.

irrigation system to see what pre-
ventative maintenance can be done 
to prevent down-time when you need 
your pivot to run at peak performance 
later in the season. Reinke suggests 
focusing on system maintenance 
rather than repair when failure occurs.  
    Always consult the maintenance 
section of the owner’s manual of all 
Reinke products to ensure the reliabil-
ity and longevity of every pivot. With 
the Reinke warranty, farmers also 
have the option of working with their 
local Reinke dealer to send out a certi-
fied technician to provide preventa-
tive maintenance while using genuine 
Reinke parts for any repairs.  
     In order to thoroughly inspect your 
irrigation system, we have put togeth-
er a check list of steps to go through 
in order to achieve peak performance 
of your irrigation system. First, verify 
safe operating conditions of your pivot 
in the pre-season. 
   Second, prevent system downtime 
during critical irrigation periods with 
minimal maintenance.  
    Finally, extend the longevity of the 
system through post-season mainte-
nance and quiet times to protect your 
investment. 
   By taking these preventative steps, 

Reinke technicians will go through the pre-season pivot maintenance check list with you in your field.

Protect your irrigation system 
with preventative maintenance

“Preventative Maintenance is 
the key to providing reliablity 
and longevity of your pivot sys-
tem, and making sure it will run 
when farmers need it most.”  
- Todd Merryman, Reinke 
Manufacturing, Manager of 
Technical Services

“Preventative Maintenance is 
less expensive than reactive 
maintenance for the farmer 
because it is done while no crop 
is in the field. If crop was in the 
field then there would be main-
tenance cost on top of crop loss.” 
- Hunter Walls, Walls Irrigation
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Check the pivot centre.
• Inspect the pivot pad and anchor 

bolts.
• Grease the pivot bearing.

Check gearboxes (centre drive and 
wheel).
• Remove any water condensation 

that has accumulated
• Fill oil level to proper level with 

lubricant specified in the owner’s  
manual.

Check wheels and tires.
• Make sure tires are inflated to 

the specification in the owner’s 
manual.

• Make sure all wheel lug nuts are 
tight.

Check other drive train components.
• Check high torque couplers (if 

installed) – coupler pucks have a 
manufacturer’s recommended 5 
year service life, date of manufac-

ture is color coded.
• Grease steel U-joints (if installed).

Check the alignment of the system.
• System alignment may need to be 

adjusted.
• Check the alignment mechanism 

condition.
• Micro-switches used in both the 

alignment and safety circuits have 
a recommended 10 year service 
life.

Check the condition of the water 
carrying conduit.
• Inspect the boots, clamps and 

gaskets.
• Inspect the low pressure drains.
• Inspect all components associated 

with the sprinklers.
i) Goosenecks
ii) Drops
iii) Regulators
iv) Sprinkler devices

Remove the sand trap and thoroughly 
flush the system with water.

After a thorough pre-season inspec-
tion, the farmer can be confident 
that the pivot will run properly when 
switched on during the long, hot days 
of summer.  Preventative maintenance 
can save farmers time and money 
while the crops mature throughout the 
growing season.

“Rarely is there a problem 
with the pivots that we need a 
technician for, but it’s comfort-
ing to know they are available 
through our local Reinke deal-
ers when we need them.”   
- Dave Koenig, Koenig Farms

Inspect the drive train including 
the centre drive, wheel gears 
and tire pressure to make sure 
that the pivot will move properly.

Inspect all components with the 
sprinklers to insure full water out-
put during the irrigation season

Please contact Patrick Ellis for 
more information on +27-31-
350-4525 or send an e-mail to 
patrickellis@reinke.com.
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An animal can always travel to find 
water.

Plants rely on water that comes to 
them.

Irrigation made easy
Part 1: Principles of irrigation by Kevin Scott

It is important to understand the 
most fundamental principles of 
irrigation to become a good farmer. 
In this series we shall discuss all 
the steps and general practices to 
ensure that your crops will be sat-
isfied and healthy, and reach their 
full potential. 

A plant is similar to an animal and 
human and also needs the following 

to survive:
1. Principles of Irrigation 

1.1 Why Irrigate? 

A plant is similar to an animal in many 
respects, to live they both need: 

               Food

1

Water

    A Home 

         Air        

Without water both plants and animals 
will die.
   Soil is an important component in 
the irrigation process. During ir-
rigation, many interesting and vital 
processes are happening in the soil 
underneath the crops.
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Excessive irrigation can harm your 
plants. Photo: Joris de Vente 2007, 
available at www.desire-his.eu.

15 mm water applied to the surface 
of dry sandy soil will penetrate to a 
depth of about 300 mm, saturating 
that soil volume.

15 mm water applied to the surface 
of a dry clay soil will penetrate only 
to a depth of about 100 mm, satu-
rating that soil volume.

If drainage within the soil profile is 
blocked by a layer of less pervious 
soil or a ‘plough pan’, water will fill 
the soil profile, forcing out air.

Soil can consist of rough sand par-
ticles…

…or of finer clay.

Roots are firmly anchored in the soil 
and support the plant, holding the 
plant upright and in place.

What happens in the soil?

Soil has texture

Soil holds water and air
A layer of moisture is held around each 
soil particle, where water is freely 
available for the plant to use.
   Like animals, plants need to breathe. 
Too much water held in the root zone 
will lead to some roots suffocating and 
dying.
   Clay soils tend to hold and store 
more water, and less air (per unit soil 
depth) than sandy soils.
   Soils that have more sand particles 
and less clay will store less water in a 
fixed soil depth than a clay soil. The 
soil texture will largely determine how 
much water the soil can hold in the 
root zone of the plant.

Most soils have a mix of sand and clay 
particles.

Soil provides a home for the plant.

Plant roots only reach down to a 
certain depth in the soil. Water that 
has penetrated below this depth is not 
normally available to the plant.

The plant will drown!
   Too much irrigation will always waste 
water, and can harm the plant.

Next month we shall look at 
what happens with water. Pub-
lished with acknowledgement to 
the ARC Agricultural Engineer-
ing for the use of their manuals. 
Visit www.arc.agric.za for more 
information.

Too much irrigation will wet the soil 
so that water penetrates to a depth 
where the plant roots can no longer 
reach and access this water. Water 
held in the soil below the normal plant 
root zone will be lost to the plant. 

Water flows 
past the roots

Plough pan



22                                                              ProAgri Zambia 48

HLB takes the toil out of business
by Du Preez de Villiers

HLB is your helping hand in your 
delicate administration process. 
Call them today at +26 (0)95-533-
6060 or e-mail shuko@hlb.co.zm or 
lillian@hlb.co.zm or info@hlb.co.zm. 
Visit their website at  
www.hlb-zambia.com

In order to attain success, business 
people should do what they do best. 

They have to find and develop mar-
kets, network and negotiate lucrative 
deals. Laborious administrative tasks 
are taking their focus off the target 
and that is where HLB comes into the 
picture to ease their burden by offering 
the accounting and financial reporting 
services that form the backbone of any 
operation.
   HLB International is one of the 
twelve largest accounting firms in 
the world, but they believe that your 
business, no matter how big or small, 
should run as smoothly as a Fortune 
500 company. And they will do it for an 
affordable, reasonable fee. 
   HLB Zambia is part of their interna-
tional footprint and they offer the same 
level of quality and control. They know 
that today’s economic conditions create 
the need for a trusted partner who can 

provide superior outsourced account-
ing services, that are guaranteed to be 
accurate, timely and cost-effective for 
small and medium sized businesses.
   Financial reporting no longer needs 
to be tied to a costly in-house account-
ing department or bookkeeper. HLB 
will manage your needs with a staff of 
accredited financial professionals and 
certified public accountants (CPA’s).
   HLB Zambia can deliver one or two 
individual services, an entire function 
(for example tax, auditing, accounting  
or HR), or an end-to-end business 
process. HLB specialises in internal 
and external auditing, capital and 
finance sourcing, payroll outsourcing, 
work visa services for professionals, 
company secretarial and legal support 
services. 
   HLB transforms and manages exist-
ing services, or create and run com-
pletely new ones, and they can bring 

that service, or full solution, to you 
in a number of ways, adapted to your 
particular needs.
   Having two offices in Zambia, one 
in Lusaka and one in Kitwe, HLB of-
fers simple and direct access to their 
clients. Complementary services mean 
HLB offices can work together to meet 
all client needs. Above this, the HLB 
Zambia global approach supports 
clients wishing to expand outside their 
own territory, as well as those operat-
ing internationally.
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Alwyn believes that he should har-
vest 10% more wheat this year with 
lower input costs. He banks on the 
assistance and support of Agrico 
and the Agrico HSDs.

Seeing is believing. Alwyn Rauten-
bach, of the farm Rooipoortjie, in 

the Lichtenburg district, heard about 
his neighbour’s new implement that 
greatly improves productivity, and 
decided to investigate.
   Alwyn says: “I went to look at the 
green machine working at breakneck 
speed next door. I could almost not 
believe what I was seeing and climbed 
through the fence for a closer look. 
What I saw was the Agrico High Speed 
Disc (HSD), which impressed me so 
much, I bought one immediately and a 
second one within two months…”
   Alwyn says he already had excellent 
relations with Agrico as a customer us-
ing their centre pivots. The purchase of 
the HSD from Agrico was made an even 
easier decision, based on what his neigh-
bour illustrated. Alwyn bought his HSDs 
in August and September last year.
   “I plant wheat in winter and seed 
maize or sugar beans in summer – all 
of it under the Agrico centre pivots. 
Multi cropping gives me little time for 
soil preparation in between crops – a 
time-consuming, but essential job for 
the sensitive seed maize. I cannot re-
ally spray weed killer. Instead I work 
my fields three times. First I work the 
plant rests of the previous crop in and 
simultaneously loosen the soil. I then 
irrigate the field to force the weeds to 
germinate as fast as possible before I 
disc them into the soil. After some time 
I do a third cultivation to work more of 

the emerging weeds into the soil and 
prepare a seedbed.”
   He now uses the two HSDs for these 
operations and the job is being com-
pleted much quicker than previously. 
The seedbed is also much better pre-
pared and the fields are smoother.
   “The soil contains between 25 and 30% 
clay. I disc 15 cm deep at 14 km/h and 
can now finish off a 30 hectare centre 
pivot field in a day. Another reason why I 
bought the HSDs is for growing wheat. I 
use a spreader to apply the seed. Previ-
ously I followed it with a harrow to work 
the seed in, but the harrow tines leave 
little furrows into which the seed falls, 
eventually not being covered with soil 
and dying soon after germination.”
   “I did a comparative trial with the 
harrow and the HSD and the difference 
was dramatic! With the HSD almost no 
seed was to be seen on top of the soil 
and the seedbed was much smoother,” 

says Alwyn.
   It is easy to adjust the working depth 
of the HSD so that the discs do not 
work the soil too deeply. He did the 
HSD trial in June. Germination was 
much more even and the plant stand 
vastly improved.
   “It looks like my yield will be improved 
by at least 10%. On top of this I use 
much less fuel and save a lot of time, 
which means that I will pay for both 
HSDs in the present season, laughing all 
the way to the bank,” says Alwyn.
   “I think the reason for the HSD’s 
success is the aggressive angle at 
which the discs work, running on 
triple-sealed, self-aligning ball bear-
ings mounted in shock absorbing 
rubber rings. Here and there I have 
rocks in my fields and when the HSD 
hits one, the mechanism allows the 
discs to break away individually and 
the machine suffers no damage. The 
rear roller, which is used to adjust the 
working depth, finishes the seedbed 
off beautifully and breaks the lumps to 
manageable sizes.”
   “It will be interesting to see the 
result when cultivating maize seed. I 
believe there will also be a dramatic 
difference,” says Alwyn.
   Since September last year, the two 
HSDs have now cultivated 650 hectares 
three times and they are still perform-
ing without a single problem. Alwyn 
is also impressed with the prompt as-
sistance of the Agrico team, even when 
insignificant little problems crop up.

Agrico High Speed Disc 
pays for itself in one season

Invest in an efficient, South 
African manufactured agricul-
tural implement. Contact Alfred 
Andrag on +27-82-824-1214 
(cell), +27-21-950-4111 (land-
line) or send an e-mail message 
to alfred.andrag@agrico.co.za.

by Du Preez de Villiers

The team members whose support ensure that the productivity of the AGRICO 
HSDs remain at a high level, are Paul Burger, Agrico mechanical engineer, Shad-
rack Tswala, tractor operator, Alwyn Rautenbach, farmer, Abraham Dinake, trac-
tor operator and Jan-Hendrik Strydom, implement production engineer of Agrico.
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Water wise 
farmers build 
earth dams
Part 1: Types of dams

by Jan van Heerden, M.Eng Tec



ProAgri Zambia 48                                                          25

Earth dams protect a farmer against 
potential devastating dry spells and 

this month we start a new series on this 
huge, but important construction. It is 
a huge initial expense to build an earth 
dam, but the long term benefits exceed 
the capital layout by far. With the uncer-
tainty of changing seasons and climate 
change, it is very wise to invest in a 
long-term water harvesting solution.
   The purpose of farm dams is the har-
vesting and storage of water for future 
use for:
• Irrigation
• Stock watering
• Domestic use
• The development, beautification 

and maintenance of the homestead

There are, however, few storage dams 
that fulfil only one of the above func-
tions.

Types of storage dams
The following types of storage dams 
are differentiated.

Storage dams fed by surface run-off
The capacity of the dam basin is based 
on the quantity of water needed. This 
depends, among others, on the pur-
pose of the dam, taking into account 
the probable run-off from the relevant 
catchment area.
   These types of storage dams are 
usually built in natural waterways and 
the design of such a dam is mainly de-

termined by the nature of the terrain.

The following designs are 
differentiated:
• Earth walls with side spillways: The 

spillway is excavated level in its 
width, or used as a spillway in its 
natural state, or a weir is designed 
as spillway on rock.

• A weir on rock is designed as spill-
way on the bed of the waterway 
with connecting earth walls.

• Weirs built entirely of concrete or 
stone masonry.

• Earth walls with chute spillways of 
concrete or stone masonry.

• Earth walls with drop inlet spillways.
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Waterholes
Waterholes are mainly excavated in the 
ground on plains with a slope of usually 
less than 4%. The measurements of 
the hole are based on the quantity of 
water needed, with provision of stable 
side slopes, access for stock and the 
collection of adequate run-off water. 
Sometimes the type of dam is also fed 
by soil water inflow.

A storage dam fed by 
surface run-off.

Dams mainly fed by fountains
A dam is built over the relevant waterway 
or a pit dam is excavated as the terrain 
dictates. It is essential that the spillway 
is lower than the eye of the fountain that 
has to be protected and developed.
   The blocking-off of fountains must be 
avoided. Fountains break through the 
surface on the spot of least resistance 
against flow. If a dam is built there 
so that the standing water of the dam 
covers the fountain with approximately 
three metres of water, it means that 
the fountain must deliver its water at a 
pressure of 30 kPa. This pressure may 
cause the fountain to rise elsewhere.
   The capacity of the dam will depend 
on the delivery of the fountain and the 
purpose of the work. If no catchment 
area is present, the spillway is of mini-
mal dimensions.

Storage dams fed by permanent 
streams, apportioned water and 
diverted floodwater
Seen in plan, these dams are usually in 
the form of a U. It consists of a wall on 
the contour with two sidewalls that are 
built upwards against the slope. Dams for 
the storage of night water (apportioned 
water that has to be stored during the 
night), and fountain water are usually 
built directly upstream of fields. Since 
water is regularly fed and usually stored 
for a short time, the required storage 
capacity of these dams is relatively small.

A waterhole.

   A dam that collects diverted flood-
water should be built on a suitable site, 
relative to the fields and outside of the 
floodplain. As a rule, it should have a 
large storage capacity. This practice is 
applied in cases where the catchment 
area of a waterway, as well as the vol-
ume of floodwater is so large, that no 
storage dam can be built that would be 
safe and economical in the waterway.
   The capacity of these types of dams 
is determined by the available strength 
of the stream and the purpose of the 
structure. The water is redirected with 
a suitable structure and led to the stor-
age dam by means of a pipe or canal. A 
controlled inlet makes it possible to use 
a spillway of minimal measurements.
   The dam basin and dam walls of 
these structures must be solid to pre-
vent waterlogging and salination.

Storage dams for stock watering
Prerequisites
• The building site must be techni-

cally and economically suitable.
• A sufficient reserve of pure water, 

free of organic and harmful chemi-
cal ingredients must be made 
available.

• The evaporation losses in regions 
with a rainfall of less than 600 
mm per annum is so high, that 
dams with a water depth of 2 to 3 
metres will lose the entire wa-
ter reserve within 12 months. It 

A storage dam fed by a 
permanent stream.

is therefore imperative that the 
surface of stock-watering dams 
must be as small as possible and 
the basin as deep as possible to 
minimise evaporation. It must also 
consist of dense soil, so that seep-
age is minimal. The storage capac-
ity must be equal to the quantity 
of water needed by the stock for at 
least six months, plus provision for 
the natural losses by evaporation, 
seepage and to bridge possible 
drought periods.

• The position of the site must fit in 
with a healthy pasturage control 
system. Preference should always 
be given to the fencing-off of the 
dam wall, the dam basin and the 
spillway as a whole. A separate 
concrete or masonry stock-water-
ing trough must be provided. The 
pipe diameter through the wall 
must not be smaller than 50 mm.

• The drinking trough must be within 
easy reach of the stock, where 

the least trampling can be caused. 
The surroundings of the drinking 
trough must be stony or gravelly 
and not marshy. Also ensure that 
it is the most economical means 
of water supply. Always consider 
whether a cheaper way of water 
supply is possible, such as bore-
holes or development of fountains.

• Each stock-watering dam must be 
supplied with an outlet pipe so that 
the water can be let out quickly 
when necessary. The inner diam-
eter of this pipe must be at least 
150 mm.

A drinking trough within 
easy reach of the livestock.
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Next month we shall look at the 
quality and availability of build-
ing material and building costs. 
Published with the acknowledge-
ment to the ARC Agricultural 
Engineering for the use of their 
manuals. Visit www.arc.agric.za 
for more information.

Dams for irrigation purposes
Preconditions
• The building site must be techni-

cally and economically suitable.
• A sufficient quantity of suitable 

irrigation water, free of excess 
harmful salts, must be made avail-
able. The soluble alkaline salts in 
the water may not be more than  
1 000 to 1 500 parts per million.

• The minimum capacity of a dam 
for storage of floodwater is equal 
to the total annual irrigation water 
needed, plus the natural losses by 
evaporation and seepage over this 
period.

• The total annual irrigation water 
required is determined by the size 
of the field, the type of crop cul-
tivated and the irrigation require-
ments of the crop.

• For storage of apportioned water, 
the period that water is stored and 
the volume and duration of the 
available stream will determine the 
size of the dam.

Storage capacity of different dam 
sites and different water depths
The building of a storage dam demands 
substantial expenditure. Factors such 
as the following can have a large influ-
ence on the cost of a dam for a given 
storage capacity: The nature of the 
dam site, the foundation formations, 
availability of suitable building materi-
als for building the dam wall, the type 
of dam wall to be built, the shape of the 
dam basin and the flood peak for which 
the flood spillway has to be designed.
   The storage capacity of a dam in-
creases rapidly in relation to its depth. 
A small increase of the spillway height 
can effectuate a large increase in the 
storage capacity and result in a cost 
reduction per cubic metre of water.
   Regarding the choice of a dam site, it 
is of the utmost importance to inves-
tigate possible alternative sites and to 
compare the results to determine the 
most serviceable and economical build-
ing site.
   Approximated calculations for the 
dam basin content can be made as 
follows:
L = The width of the gully at full supply 

level in metres.
D = The maximum water depth of the 

dam, this is the highest of the full 
water level above the deepest place 
in the gully in metres. Ignore the 
depth of small ditches in the gully.

An irrigation dam.

K = The furthest distance between 
the dam wall and the full supply 
level in the gully in metres (basin 
length).

S = Average percentage slope of the 
floodplain.

K can be calculated from D and S: K = 
100 D/S
   Determine with the aid of a quick 
measurement, what the shape of the 
basin is. Use Figure 1 for the different 
shapes with the appropriate formula to 
determine the volume.
   The approximated volume of earth-
work in the proposed wall can be calcu-
lated as follows:
   Take 2/3 of the maximum water 
depth, add the estimated total free-
board and thus obtain the approximat-
ed average wall height, H in meter.

or
A more accurate method for calculating 
the estimated volume of earthwork for 
the proposed wall consists of a rough 
profile survey of the wall and determin-
ing the average wall height (H).

Figure 1: Approxi-
mated capacity of 
dam basins.

(Z1 + Z2)H2

   This means the cross section sur-
face at average wall height × the total 
length of the wall.
   From the above calculations, the rela-
tion of volume of earthwork to the stor-
age capacity of the dam basin can be 
determined, which is a good measure to 
judge the benefits of different dam sites.
   The cost per cubic metre water stored 
of dams built in the U shape on a level 
slope is more economical if the length 
of the lower wall, which is built on the 
contour, is longer in relation to the 
length of the two sidewalls, which are 
built perpendicular against the slope.

L HK +                   m3The approximated volume of earthwork =
2
x

K = crest width of the wall in metres
Z1 : 1 and Z2 : 1 = water and rear 
side gradient of the wall respectively

A well-designed dam.
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Figure 1: Diaphragm pump.

Fertigate for soil 
health and profit
Part 6: Pumps and other equipment

Frikkie Koegelenberg Pr Eng and Gert Conradie Pr Eng

Pumps, valves, filters, sensors and 
mixers also form an integral part of 

a fertigation system. This month we 
discuss the different types of pumps 
and all the secondary equipment.

Electrically driven pumps
Electrically driven pumps use electric 
energy to drive a pump mechanism by 
means of an electric motor. The pump 
mechanism can take various forms. 
Electrically driven pumps can be divid-
ed into centrifugal pumps and positive 
replacement pumps, for example hy-
draulic screw, diaphragm, reciprocating 
and gear pumps.
• Centrifugal pumps 

An additional centrifugal pump can 
be used to inject fertilisers into 
the irrigation pipeline. Although 
the use of the centrifugal pump is 
very economical, there are certain 
requirements to comply with. The 
centrifugal pump used for this 
purpose must be able to deliver a 
higher pressure than the irrigation 
pump at the injection point. Back-
flow can take place freely through 
the centrifugal pump, therefore 
additional equipment, for exam-

ple a non-return valve, must be 
installed to prevent back-flow. To 
obtain sufficient pressure, a multi 
stadia centrifugal pump can be 
used.

• Screw pumps 
Screw pumps can apply fertilisers 
at higher pressures than centrifu-
gal pumps. The same benefits and 
precautions apply as with cen-
trifugal pumps. Screw pumps are 
generally more expensive than 
centrifugal pumps. 

• Diaphragm pumps 
Injectors mostly used in Southern 
Africa are diaphragm pumps driven 
by electric motors or solenoids. An 
adjustable screw on the shaft from 
the motor is used to change the 
injection rate. The setting mecha-
nism must be simple, accurate and 
dependable, as the flow must re-
main accurate at a specific setting 
for a long period.

Piston pumps
Piston pumps are available with single 
or double cylinders, with a wide range 
of injection rates.

Peristaltic pumps
Although peristaltic pumps are very 
expensive, they can be used for fer-
tigation. Peristaltic pumps are very 
accurate and have few moving parts, 
which mean low maintenance. Only 
the rubber tube and the pump are in 
contact with the fertilisers.
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Figure 2: Piston pump.

Gear pumps
Gear pumps are also positive displacing 
pumps. Their efficiency is influenced 
by the gear shape and the number of 
gears used.

Hydraulic (water-driven) pumps
Water-driven pumps use the available 
operating pressure in the irrigation 
system. Two types of water-driven 
pumps are available: turbine and 
piston (or diaphragm) driven pumps. 
The turbine types use the pressure in 
the system, but do not waste water. A 
pressure loss does however occur, and 
this must be considered in the design. 
   Piston or diaphragm pumps use a 
small amount of the water, but cause 
no pressure loss. The volume of water 
usually wasted in the process is about 
two to three times the volume of ferti-
lisers applied. The injection rate can be 
varied by a change in water pressure 
and volume, and also by limiting the 
outlet of the system with a small open-
ing. A piston-driven pump that does 
not use water is also available.
   It is important to determine the mini-
mum and maximum operating pres-
sure at which the water-driven pump 
still functions effectively and can still 
deliver the required injection rates.

Table 1 on the next page was published 
in the previous edition to give a sum-
mary of the injectors, but gives a good 
summary of the pumps discussed as 
well.

Other equipment
Ensure that the use of all equipment 
relevant to fertigation is safe for both 
man and nature. Valves, connections 
and pipework must therefore be of 
good quality, the correct size and pres-
sure strength to handle fertilisers over 
a long time.

Electrical interlock
The irrigation pump and injectors must 
be electrically interlocked. This means 
that if one of the two stops, the other 
will also switch off. The benefit of this 

Peristaltic pump.  
Photo: blue-white.com.

Figure 3: 
Injection 
by means 
of pumps.

Figure 4: Hydraulic (turbine type) 
injection pump.

Figure 5: Hy-
draulic (piston 
type) injection 
pump.
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Table 1: Summary of different injectors.

Injectors Benefits Disadvantages

Passive 
meth-
ods

Suction side of cen-
trifugal pump

Economical, no additional equipment nec-
essary. Fertiliser tank is not under pres-
sure. Adjustable while in operation.

Irrigation pump is exposed to the erod-
ing properties of the fertiliser mixtures.
Pollution of the water source is possible.
Injection is very inaccurate. Dissolving 
time of the fertiliser is sometimes longer 
than the available irrigation period.

Pressure tank (Pi-
tot tube, pressure 
reducing valve and 
venturi)

Cheaper than active methods and low 
maintenance requirements. Quantities of 
fertiliser applied per area can be controlled 
very accurately. No additional power source 
necessary. Easily movable. Can handle dry 
fertiliser without first dissolving it.

Fertiliser tank is under pressure.
Pressure difference is needed, therefore 
a pressure loss takes place in the irriga-
tion system. Cannot be calibrated for 
constant injection rate (concentration).

Venturi (Venturi 
with pressure lower 
than atmospheric 
pressure)

Low cost. No moving parts and low mainte-
nance. Calibration possible while in opera-
tion. No pressure on fertiliser tank. Can 
be used in the irrigation system in various 
configurations.

Requires additional pressure for op-
eration, i.e. pressure loss in irrigation 
system. Calibration is influenced by 
fertliser mixture level in tank as well as 
the irrigation system pressure.

Active 
meth-
ods

Centrifugal pump Irrigation pump is not in contact with fer-
tilisers. No additional pressure is needed 
from irrigation pump. Fertiliser tank is not 
under pressure. Low cost. Adjustable while 
in operation.

An additional pump and energy source 
is required. The injection pump must 
be able to deliver high pressures. Pump 
parts must be corrosion resistant. Cali-
bration is influenced by operation pres-
sure of irrigation system.

Screw pump Irrigation pump is not in contact with ferti-
lisers. No additional pressure required from 
irrigation pump. Fertiliser tank not under 
pressure. High pressures are reached eas-
ily. Calibration can be adjusted while in 
operation.

An additional pump and energy source is 
required. The pump must be able to pro-
vide high pressures. Pump parts must 
be corrosive resistant. More expensive 
than centrifugal pump.

Diaphragm pump Injection rate is very accurate. Pump has 
few moving parts. Injection rate is adjust-
able within limits while operating. Is easily 
automated. The pump’s components are 
not exposed to especially the corrosive 
properties of fertiliser mixtures.

High cost. Non-linear calibration. Cali-
bration is not applied continuously.

Piston pump Irrigation pump is not in contact with 
fertilisers. No additional pressure needed 
from irrigation pump. Fertiliser tank is not 
under pressure. Can be used in any place 
in irrigation system. High irrigation system 
operating pressures can be overcome. Cali-
bration is independent of operating pres-
sure of irrigation system.

The cylinder seals are exposed to the 
fertilisers and therefore to corrosion. 
Calibration is difficult and cannot be 
done while the pump is in operation, 
because adjustment is done by setting 
the stroke length. An adjustable speed 
drive mechanism can however eliminate 
this problem. Stroke length is reduced 
to apply lower volumes. This can cause 
the pump to lose its suction ability. It is 
therefore more efficient not to use the 
pump at its extreme service points. High 
cost. The injection rate of the fertilisers 
is not constant ― injected by impulses.

Peristaltic pump High resistance to fertilisers. Injection rate 
is adjustable while in operation.

Short tube life. Calibration is influenced 
by irrigation system operating pressure. 
Medium to low pressure - flow ability.

Gear pump Injection rate is adjustable while in opera-
tion.

Calibration is influenced by irrigation 
system operating pressure. Medium to 
low pressure - flow ability.

Water-driven pump Can be implemented anywhere in the irri-
gation system. No electric power required.
Fertiliser tank is not under pressure.

There is a variation in application if 
system pressure changes. No water is 
lost from the system and no pressure 
loss takes place in the irrigation system. 
Is inaccurate if used in small irrigation 
blocks.
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is that over-injection of fertilisers 
cannot take place and if the irrigation 
pump should stop operating, the injec-
tors will stop, and vice versa.

Flow sensor
A flow sensor must be installed just 
before the connection at the irrigation 
pipeline. If a leakage of some kind then 
occurs and the flow sensor registers 
flow, the injection pump will automati-
cally switch off the irrigation pump. 
Flow sensors that transmit electronic 
impulses are available and they can 
be used to measure the injection rate. 
The impulse from the flow sensor can 
then be used to keep the injection rate 
constant by means of a programmable 
control system.

Fertiliser injection line check valve
A non-return valve must be installed 
in the pipe from the fertiliser tank to 
prevent back-flow of water from the 
irrigation system to the fertiliser tank. 
The valve’s mechanism must be able to 
prevent the gravitational pressure from 
the fertiliser tank from opening it. Only 
the increased pressure from the injec-
tors must be able to open the valve.
   The same task can be performed 
by a solenoid valve which is normally 
closed. If no injection is done, or when 
a power cut is experienced, the valve 
will close automatically and water flow 
in any direction will be prevented.

• Must the fertiliser in the tank be 
stirred?

• What is the pH, specific weight and 
temperature of the fertiliser?

• What is the volume of fertiliser 
needed over a certain period, 
injecting quantities and intervals 
between injections?

• If liquid fertiliser will be used, how 
often can the supplier deliver and 
what is the minimum load that can 
be transported at a time?

Green or blue tanks are internationally 
standardised as water tanks, therefore, 
other colours such as white natural 
polyethylene, reddish-brown or black 
tanks are used for fertilisers. The 
fertiliser supplier also influences the 
colour of the tank. Black inner walls 
are recommended, because some iron 
compounds can precipitate as a result 
of ultraviolet rays. Algae growth is not 
a problem, because the concentration 
of fertiliser mixtures is usually too high 
for algae growth.
   Storage tanks are usually round and 
upright, available in different diameters 
and height combinations. The bottom 
is flat, with an outlet slightly above the 
bottom. If the fertilisers remain on the 
bottom, it will dry out and crystallise 
with time. The crystals usually dissolve 
again with the next injection. The tank 
should be scrubbed after each season. 
Hollows in the bottom, that are dif-
ficult to scrub, can cause the crystals 
to collect there and tanks with hollows 
should therefore be avoided. By using 
a 90° bend, bent downwards from the 
outlet, the liquid remaining in the tank 
is limited to the minimum. Transport 
tanks are usually horizontal, with a 
special base that lies on the truck’s 
cargo bed. Any sized indicator on a 
tank is very handy.
   Pollution must be kept to the mini-
mum when tanks leak or break, es-
pecially acid tanks. Foundations must 
therefore be firm and fertilisers must 
be drained away from the water source 
and collected if possible. This can be 
done by placing the tanks in a dam 
built for this purpose. Fertilisers can 
also be recovered this way. Tanks last 
longer if they are not standing empty 
for long periods and must be filled 
with clean water if necessary. The site 
where the tanks are standing must 
preferably be fenced in if they are not 
standing in a dam.
   When buying a tank, the fertilisers 
to be used must be known, because 
the SW (specific weight) of especially 
fertiliser mixtures vary a lot and 
can be up to 1,7. The higher the SW 
of fertiliser mixtures, the stronger 
the tank required. When fertiliser 
mixtures are made, mixing must be 
done before the tank is completely 
filled (50 to 75% of the tank volume), 
because the reactions between some 
mixtures can lead to an increase in 
volume.

Fertiliser storage tank.

Manual valve
A normal hand valve must be installed at 
the outlet of the fertiliser tank for repair 
work to the injectors when necessary, 
without the fertiliser tank running empty.

Strainer on suction pipe of  
chemical injector
The purpose of the strainer is to pre-
vent particles and solid fertilisers from 
being sucked in. The residue can cause 
blockages, inaccurate injection rates or 
leakages.

Air valve
An air valve must be installed just after 
the injection pump. It can be used to 
bleed air from the system during a cali-
bration, or to relief the system pressure 
before some system components are 
removed for service or replacement.

Fertiliser tanks
Fertigation requires tanks for the 
transport and storage of fertilisers. 
Fertiliser tanks are manufactured from 
medium density polyethylene, which is 
resistant to most agricultural fertilis-
ers. They are also resistant to ultra-
violet rays and can therefore remain in 
the field throughout the year.

The sizes and numbers of tanks 
required depend on the following 
factors:
• Is the tank used only for storage of 

fertiliser?
• Must the tank be stationary, or 

must it be moved with a full load of 
fertiliser?

• Will liquid fertiliser be used, or will 
the farmer make his own ferti-
liser solution from water soluble 
fertiliser?
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Visit www.arc.agric.za for more 
information. Next month we 
shall discuss electronic control 
and safety measures. 

Agitators
Fertilisers are supplied in liquid con-
centrate or a water-soluble dry form. 
If a liquid concentrate, which does not 
easily precipitate, is used, an agitator 
is not necessary. When water soluble 
solid fertiliser is mixed, or when the 
possibility exists that the fertiliser can 
precipitate, an agitator is required. 
Some fertiliser mixtures also crystal-
lise at low temperatures and this can 
be prevented by using an agitator. 
   Mechanically driven agitators, mix-
ing by recirculating the concentrate 
through a pump, or bubbling air can 
be used. Mechanically driven agitators 
must be manufactured from materials 
such as stainless steel, which is resist-
ant to highly corrosive fertiliser mix-
tures. Mechanical agitators are avail-
able in the trade and the choice (size, 
type of blade, angle, speed, et cetera) 
depends on the volume and dimensions 
of the tank, the SW of the liquid, the 
viscosity of the liquid, variable liquid 
level and electrical energy available. 
Suppliers of mechanically driven agita-
tors can usually help with the choice. 
For tanks up to 5 000 ℓ, it is recom-
mended that an agitator is installed in 
the tank at a 15° angle (Nel, 1999). On 
tanks larger than 10 000 ℓ, it may be 
necessary to install static mixing fins 
inside the tank. If mixing is done by 
means of a recirculating pump or aera-
tion, it can be accepted as a rule of 

thumb that the tank’s volume must be 
circulated about 5 times per hour.

Static in-line mixer
It is important to obtain good mixing of 
irrigation water and fertilisers in the pipe-
line during application. This can be done 
by ensuring that there are enough bends 
in the pipeline before the first emitter, or 

Stainless 
steel agitator.

by installing a static in-line mixer.

Fresh water supply valve
Fresh water must be available for 
washing and flushing/rinsing of tanks 
and injectors after injection.

Filters
A very high level of component accuracy 
is required in an injection pump, and its 
operation can be adversely affected by 
any wear or blockage caused by residue 
of fertilisers from the fertiliser tank. It is 
therefore recommended that a filter of 
200 microns is installed on the suction 
side of the injection pump, preferably at 
the outlet of the fertiliser tank. If injecting 
to the main filters of the irrigation system 
takes place, a separate filter must be 
installed at the irrigation blocks to prevent 
impurities from reaching the system.

Equipment for mixing of fertilisers
It is often necessary to mix fertiliser 
concentrate with water or to mix differ-
ent fertiliser combinations in liquid form 
to obtain the correct concentrations for 
injection. It is good to have mixing equip-
ment to make the task easier.
   A centrifugal pump that circulates the 
contents of the fertiliser tank while mix-
ing takes place, will ease the process. 
The centrifugal pump must deliver a high 
flow rate at a relatively low pressure, and 
must displace the fertiliser tank volume 
at least once every two minutes. A funnel 
with its inlet mounted on the suction side 
of this circulation pump can also be used 
to mix the concentrate into the water.

Figure 5: The 
ideal fertigation 
setup.
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Nothing Stands Still in Your Business

To find out more, 
visit www.fgwilson.com
or contact sales@kva.co.za

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.
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Turn your crops 
into condiments 
and seasonings
Part 2: Introduction and honey 
production

by Theresa Siebert
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Maize syrup. Photo: Biggerbolder-
baking.com.

Cottage cheese. Photo: Pixabay.

Sweet potato starch. Photo: come-
once.com

This month we shall firstly look at 
the short overview of the rest of 

the products we shall discuss in more 
detail later in this series. The first 
product we take an in-depth look at is 
honey processing.

Cottage cheese is categorised as a 
cultured dairy product. It is the prod-
uct obtained from coagulated milk, 
cream, partly or wholly skimmed milk, 
reconstituted (prepared) milk, or a 
combination of these products. Cottage 
cheese is a soft, unripened cheese 
containing about 80% moisture and it 
can also be made with various addi-
tions such as herbs and spices. Cottage 
cheese is classified as follows: 
• Full fat cottage cheese may also be 

named cottage cheese, full cream 
cottage cheese or creamed cottage 
cheese, with the fat in dry matter 
content of at least 45%, but not 
more than 60%; 

• Medium fat cottage cheese with 
the fat in dry matter content of at 
least 25% but not more than 45%; 

• Low fat cottage cheese with the fat 
in dry matter content of at least 
10% but not more than 25%; 

• Fat-free cottage cheeses may 
also be named skim milk cottage 
cheese, with the fat in dry matter 
content of at least 10%. 

The yield is 1 kg full fat cottage cheese 
from approximately 4,74 kg of whole 
raw milk and 1 kg low fat cottage 
cheese from approximately 7,48 kg of 
raw whole milk. 

oped as traditional soya sauce recipes 
were passed on from one generation to 
the next. 

Sweet potato sugar syrups are made 
from sweet potato starch, which is con-
verted into a range of different types of 
sugars by means of special enzymes. 
The manufactured syrups can be used 
to replace more expensive cane or beet 
sugar in the confectionary industry. 
Sweet potato sugar syrup is not only 
a very economic option, but offers a 
wide variety of products with different 
properties, which can be manufactured 
to suit specific needs. 

sweeter than glucose. This conversion 
process is also done by enzymes. The 
various products formed from starch 
during hydrolysis are classified accord-
ing to their dextrose equivalent (DE) 
value. This is a measurement of the re-
ducing sugar content that is expressed 
as a percentage of the total dry matter 
content. 

Pear relish: A relish is a sweet-and-
sour condiment that comprises of 
preserved fruit/vegetable pieces and 
spices. It is served with curries, hot 
and cold meats and savouries. Pear 
relish is usually prepared from firm 
mature or green pears. A basic formu-
lation is as follows: 100 parts vinegar; 
250 parts chopped pears; 42 parts 
chopped onions; 2 to 30 parts chopped 
chilli peppers; 50 parts chopped green 
peppers; 50 parts sugar; 4 parts dry 
mustard; 2 parts allspice; 1 part cin-
namon; 1 part cloves; 1 part turmeric; 
and 1 part salt. 

Soya sauce is the dark liquid ex-
tracted from a fermented soya-wheat 
mixture. It has a salty taste and sharp 
flavour. It is used as an all-purpose 
seasoning. Soya sauce is prepared 
from soyabeans mixed with other cere-
als such as wheat that undergoes two 
separate fermentation processes. All 
the enzymatic and biological reactions 
taking place during these two fermen-
tation processes, together with concur-
rent chemical reactions, lead to the 
formation of many volatile and non-
volatile substances. These substances 
are responsible for the characteristic 
colour, flavour and taste of soya sauce. 
A wide variety of products were devel-

Soya sauce. Photo: 
Japanmagazine.com

Maize sweeteners and syrups 
are manufactured from the starchy 
endosperm of maize using a conver-
sion process known as hydrolysis. This 
hydrolysis process can be chemical (by 
means of strong acids) or enzymatic 
or a combination of the two. Various 
types of maize syrups can be produced 
including glucose, maltose, dextrose 
and fructose. The type of sweetener 
produced depends on the processing 
conditions and hydrolysis agents used. 
Starch is composed of thousands of 
glucose units that are linked together 
to form long chains. When these links 
are broken, starch is broken down to 
smaller units which can be single glu-
cose units, two glucose units combined 
(maltose) or more than two glucose 
units combined (dextrose). Single 
glucose units may also be converted 
into its isomer, fructose, which is much 
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Pickled baby marrow. Photo: Assets.
epicurious.com.

Pear relish in commercial packaging. 
Photos: Southerncrossfarms.com.

Pickled asparagus.  
Photo: Spendwithpennies.com.

Pickled beetroot is skinned, cooked 
and sliced beetroot packed and pre-
served in vinegar, a little salt, with 
or without sweetener and spices. The 
product is sealed in glass jars and pas-
teurised to ensure a long stable shelf 
life. Baby beets may be pickled whole. 

usually in concentrated extract form 
and may include ginger, pimento, black 
pepper, chillies, cloves and coriander. 

Pickled baby marrow: Baby marrows 
(courgette or zucchini) are common 
ingredients in vegetable pickles. It can 
either be pickled alone or in combina-
tion with other vegetables such as on-
ion, gherkins, cauliflower, green beans, 
carrots, etc. The product is preserved 
by the low pH (<4,5) of the packaging 
liquor and a pasteurisation treatment. 
It is sealed in suitable containers such 
as glass jars. 

Homemade pear relish. 
Photo: pinterest.com.

Pickled beetroot. 
Photo: Valencia, 
Pixabay.

Pickled asparagus is preserved by 
the addition of salt and acid in a suit-
able container that may or may not 
be pasteurised. Asparagus is usually 
pickled as whole spears, alone or with 
the addition of other minor ingredients. 
Spices can also be used. The spices are 

Pickled red cabbage is shredded red 
cabbage that is canned or bottled in 
brine. Red cabbage is most frequently 
used and should be packed as soon as 
possible after receipt from the field or 
cold storage. Good coloured varieties 
with tight heads are used. 

Pickled red cabbage.  
Photo: Pinterest.com.



ProAgri Zambia 48                                                          37

Fig preserve. Photo: Jammarmalade.
com.

Small-scale fig preserve: Preserves 
are similar to jelly with the excep-
tion that whole or large pieces of fruit 
are used in the making of preserves. 
The figs used for the preserve should 
be firm-ripe instead of soft-ripe and 
should be uniform in size. Uniformity of 
the raw product is required to ensure 
that the pieces will cook evenly. 

   Honey owns its sweetness to mono-
saccharides fructose and glucose and 
has almost the same relative sweet-
ness as that of granulated sugar.  
   Honey possesses attractive chemical 
properties for baking processes and 
because of its distinctive flavour, many 
users prefer it over sugar and other 
sweeteners. Because of its low water 
activity of 0,6, most micro-organisms 
will not grow on honey. 

The colour, flavour and aroma of honey 
may differ according to the source of 
nectar used by the bees. Colour may 
vary from nearly colourless to dark 
brown; flavour may be extremely mild to 
distinctively bold; and the aroma of the 
honey can be mildly reminiscent of the 
flower it is produced from. Some of the 
more common floral sources include: 
• Alfalfa: Alfalfa is a legume plant with 

blue flowers that blooms throughout 
the summer. It produces a white or 
extra light amber coloured honey 
with a fine flavour which is an excel-
lent table honey for everyday use.

Fig jam with fig 
slices on bread. Photo: 
Jeahwan shin, Pixabay.

Honey: 
Honey is a sweet food produced by 
bees from the nectar of flowers. The 
substance is most often collected by 
beekeepers and consumed by humans, 
and is produced by honey bees from 
the genus Apis. 

Honey bees Photo: 
Pixabay.

Bees on honey comb. 
Photo: Pixabay.

   Honey is used for flavouring and as a 
sweetener in many foods and bever-
ages, and as such has a long history 
of human consumption. Honey is also 
used in many traditional medications to 
treat a variety of ailments: 
• In the digestive system of adults, 

Alfalfa. Photo: agric.wa.gov.au.

for the treatment of gastritis and 
disorders of the bacterial flora in 
the intestines; 

• By contributing to the relief of 
colds, sinusitis, coughs and bron-
chitis in the respiratory system; 

• For assisting in the resolution of 
urethritis; 

• In the cardiovascular system, hon-
ey and its derivatives help against 
anaemia and arteriosclerosis. 

• Avocado: Avocado flowers produce 
a honey which is dark coloured and 
has a rich and buttery taste. It is 
ideal in dressings and sauces. 

• Basswood: Flowers of the Bass-
wood tree produces a honey with 
a distinctive biting flavour and is 
water-white in colour. It is well 
suited for uses in many recipes. 
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Orange blossom. Photo: Pixabay.com.

Next month we shall look at 
mango achar processing. Pub-
lished with acknowledgement to 
the ARC Agricultural Engineer-
ing for the use of their manuals. 
Visit www.arc.agric.za for more 
information.

• Blueberry: The blueberry has 
small white flowers and produces 
a honey which is light amber to 
amber in colour, with a full and 
well-rounded flavour. The honey 
is excellent in sauces and baked 
goods.

• Buckwheat: This plant grows in 
cool, moist climates and prefers a 
light, well-drained soil, although 
it can do equally well in highly 
acid, low fertility soils. It blooms 
early and produces a dark brown 
coloured honey with a strong, dis-
tinctive flavour. Buckwheat honey 
has excellent applications in BBQ 
sauces and baked goods. 

• Clover: Clover honey is the most 
common “table” honey and varies 
in colour from water-white to an 
extra light amber and has a mild 
and delicate flavour. 

• Eucalyptus: This type of honey 
shows great variety in colour and 
flavour, but is generally bold-
flavoured with a slightly medicinal 
aftertaste and is usually used in 
baked goods, sauces and dressings.

• Tulip Poplar: This honey is dark 
amber and has found many appli-
cations in baking and cooking. 

• Tupelo: Tupelo honey is white or 
extra light amber in colour and has 
a mild, pleasant flavour. It will not 
granulate. 

Honey may be classified according to 
a variety of indicators: floral source, 
according to packaging and processing 
used, region, colour, and optical density: 

• Floral source: usually honey is 
classified according to the floral 
source of the nectar from which it 
was produced. Honey may be from 
only one specific type of flower 
nectar and it may be blended after 
it was collected, but the pollen in 
the honey remains traceable to its 
floral source and therefore also to 
the region of origin. 

• Blended: Most of the honey prod-
ucts that are commercially avail-
able has been blended from 2 or 
more honeys which have different 
floral sources, colour, flavour, den-
sity and/or geographical origin. 

• Polyfloral: This type of classifica-
tion refers to wildflower honey, 
which has been produced from the 
nectar of many types of flowers. 
The taste, aroma and flavour of 
this honey may vary from year 
to year, all depending on which 
blooms are prevalent during the 
time of production. 

• Monofloral: This type of honey is 
made primarily from the nectar of 
only one type of flower. Monoflo-
ral honey is basically produced by 
keeping the beehives in an area 
where the bees have access to 
only one type of flower (although, 
due to the difficulties on contain-
ing bees in only one area, a small 
proportion of honey may be from 
additional flower sources).

Eucalyptus. Photo: Pixabay.com.

• Fireweed: Honey produced from 
Fireweed has a very light to water-
white colour and is wonderfully 
sweet; it is ideal in dessert ap-
plication. 

• Orange blossom: Orange blossom 
honey is white to extra light amber 
in colour and has a distinctive 
flavour and aroma of orange blos-
soms. It is preferred for everyday 
use, as well as for baked goods 
such as cakes and cookies. 

• Sage: Honey produced from sage 
has a mild, delicate flavour and 
a white or water-white colour. It 
pairs extremely well with strong 
cheese. 

• Sourwood: Sourwood honey is ex-
cellent for table use and in cooking 
applications such as glazes. 

Honey on a stack of pancakes. 
Photo: Daria Yakovleva, Pixabay.
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Establishing 
a successful 
crop of maize:
What you need to know
by SeedCo Agronomy
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In this second and final edition of the 
SeedCo article series on establishing 
a successful crop of maize, we discuss 
seeding rates, depth of planting, nutri-
tional requirements and crop protection. 

1. Seeding rates and depth of planting
• Seeding Rates: The recommended 

average plant population for maize 
for grain in Zambia is currently at 
50 000 plants per hectare. With our 
certified germination percentage in 
the range 95 to 100%, we always 
advise to plant 5 to 10% more seed 
than the target final plant popula-
tion so that the average of 50 000 
plants per hectare is successfully 
established well. At SeedCo, our 
25 kg bag of seed will give any-
thing from 49 000 to 62 000 seeds, 
depending on grade size. Large 
rounds and flats will be the least 
in a bag, but are most useful when 
dry-planting, whilst small flats and 
rounds are the most per bag. The 
inter-row spacing dependents on 
implement width, and will either be 
75 cm or 90 cm from one row to 
another. Spacing in the row (from 
plant to plant) will also vary from 
15 cm to 25 cm.

• Planting Depth: The focus of 
depth of planting is to provide the 
seed with enough soil contact to 
send a root in, as well as to pro-
vide it with a moist and dark envi-
ronment that initiates germination 
of seed. Planting depths that have 
produced some of the best es-
tablished maize crops range from 
5 cm to 8 cm. Any seed planted 
deeper risks failing to emerge, or 
emerges later than those planted 
at the recommended depths, and 
is usually with low vigour. 

Great care must also be taken in the 
calibration of machinery and tractor 
speed. This is recommended for cor-
rect planting rates per hectare as it 
relates to depth of planting and the ul-
timate achievement of a crop that suc-
cessfully establishes itself. For those 
planting by hand, correct planting 
depth is achieved by making planting 
basins in the fields. The Conservation 
Farming Unit focuses on teaching this 
principle.

ting its first true leaves. The lab report 
for soil analysis will determine how 
much to supply each sampled field, 
based on targeted yields. Research 
norms show the following average per 
tonne yield extractions of the N, P, K, 
S, Ca, Mg for a crop of maize.

Neat seed spacing by a delta planter.

Calibration of planters 
is very important.

2. Meeting the initial nutritional re-
quirements of the maize crop 
Maize, like all seeded plants, requires 
mineral nutrition from the soil as soon 
as they emerge out of the soil and 
begin to send the roots deeper. By this 
time, there must already be a good 
amount of ready to use macro- and mi-
cro-elements in the soil to support the 
growth and development of the new 
plants. Plant-available nutrients can be 
supplied through the root and appli-
cation recommendations can only be 
close to accurate when based on a lab 
report for soil analysis. Research has 
shown that the maize plant should have 
drawn 3 to 5 kg of nitrogen (N); 3 kg of 
phosphorus (P) and 3 kg of potassium 
(K) by the third leaf stage. These nutri-
ents are supplied mainly from a basal 
fertiliser, and Zambia’s formulation is 
N:10, P:20, K: 10, S: 6. This can be 
found in in our popular Compound D, 
which is loosely called ‘basal fertiliser’ 
for the simple reason that its elements 
must be readily mineralised and ready 
for uptake by the time the plant is set-

Mineral  
elements

N P K S Ca Mg

Average/tonne 
extraction

23,3 3,8 19,8 1,6 3,7 4,4

The table above, coupled with the 
slow rate of mobility of phosphorus in 
soils, indicate why it is important that 
phosphorus should be supplied in full 
or almost the full required amounts 
by the time of planting. The common 
small-scale farmers’ practice of apply-
ing basal fertiliser between the 5th and 
8th leaf stage of the crop is therefore a 
deprivation of plant-required nutrients 
and compromises the way that the root 
system forms. 

Supply the right dose of fertiliser.



42                                                              ProAgri Zambia 48

Minimum tillage planting.

The result of correct, timely fertiliser 
application.

   Research has shown that maize 
plants set their yields at the 8th leaf 
stage, so any stress, especially as a 
result of nutritional deficiency, reduces 
the yield potential of a crop and cannot 
be reversed after the 8th leaf stage. 
Trial results have also shown how ap-
plying sulphur in the basal fertiliser 
improves the yield of a maize crop. 
Zinc should also not be compromised, 
depending on the lab report. Calcium 
and magnesium can be supplied either 
as top dress or through foliar appli-
cations. A well-established crop will 
therefore have been supplied with suf-
ficient starter fertilisers that give it the 
oomph to set it up for high yields. • Weed control: Weeds are known 

to cause up to 100% crop loss in 
maize, depending on the type and 
infestation levels. To completely 
remove them from being a yield 
loss or crop failure factor, early 
control is important. Cultural, 
mechanical and biological meth-
ods are important to integrate in 
a weed management programme, 
but for any large-scale maize 
production, chemical control has 
proven to be the most effective. 
Identifying the most prominent 
weeds in each field sets you and 
your area’s agronomist on a jour-
ney to reduce the weed bank in 
your field over a few years of em-
ploying various control measures, 
including crop rotation. 

• Land preparation methods also 
speak into what sort of weed con-
trol intervention to employ. Zero 
and minimum tillage calls for pre-
crop emergent burn down weed 
control products as well as post-
crop emergent products to be in-
corporated in the programme. Your 
agronomist will advise you on the 
best combination for your fields. 
A crop that is set to start without 
weed pressure is freed from the 
competition that weeds impose on 

commercial plants for nutrients 
(including water), sunlight and 
space, and other more detrimental 
effects that are allelopathic. 

4. Pest and disease control 
All our hybrid maize seed at SeedCo 
are dressed with world renowned, top 
of the range insecticides and fungi-
cides that will last for ±1 year on the 
seed, and up to 3 weeks after emer-
gence in the planted seed. This is to 
ensure protection from soil pests such 
as cutworms and diseases such as 
dumping off. With the current chal-
lenge of fall army worm, it is advised 
that maize fields planted in hot spots 
have pheromone traps and are scouted 
on a daily basis from emergence, so 
that thresholds are reported quickly for 
control recommendations. A tentative 
programme must be in place to go in 
and protect the crop as maize is most 
vulnerable to FAW at very early stages 
of growth and during tussling and silk-
ing.

For more information, contact 
Adrian.chibanga@seedcogroup.com, 
or visit their website at 
www.seedcogroup.com/zm.

3. Initial crop protection 
Crop protection in plants refers to, and 
targets, mainly pests such as weeds, 
insects and diseases. In Zambia, 
emerging maize plants can also be 
attacked by wild quails and rats, with 
the latter not being a big threat. Quails 
can be managed by planting early, us-
ing baits or employing labour to scare 
them away. The main focus on crop 
protection during the early stages of 
the maize crop is weed control, soil 
borne pests and diseases and the re-
cent challenge of fall army worms.

SeedCo's Maize seed is treated with 
fungicides and Insecticides to protect the 
seed from diseases and pests during its 
initial stages of growth.
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Farmers Barn Ltd. Address Mumba Road branch
Tel: +260 211 225 352
Cell: +260 977 518 635
Farmersbarn_ltd@hotmail.com

Plot 51, 
Chiparamba Road, 
Lusaka, Zambia

+260 975 386 240
Mumba Road, next to 
Uniturtle, Lusaka

All types of hybrid maize seed  |  Agricultural chemicals  |  Horticulture chemicals  |  Veterinary products
Agricultural tools  |  Hand tools  |  Protective equipment  |  Fumigation  |  All types of seed

Distributors of Dekalb maize seed
DKC 80-33 Tamanga Early maturing
DKC 90-89 Ngao - Ngao Medium maturing
DKC 80-53 -  -
DK777  Shoma  Medium maturing
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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:

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.

KLIPSOUT

ManieContact us:Henties Soutwerke CC Izak
+26 481 213 8828hentiessoutwerke@gmail.comHenties Bay, Cape Cross, Namibia +26 481 338 0862

SLEGS VIR DIERE GEBRUIK OF VOER DOELEINDES   /  ONLY FOR  ANIMAL USE OR FODDER PURPOSES
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Agricultural 
implements

Bearings: 
Industrial, 
agricultural & 
automotive

Power 
transmission 
parts

Workshop tools Fasteners

Imtec Sales

COPPER BELT LUSAKA CENTRAL PROVINCE SOUTHERN PROVINCE
Tel: +260 212 511 242
Cell: +260 979 773 830
alves@imtec.co.zm

Tel: +260 211 235 383 / 221 085
Cell: +260 978 217 217
imtec@zamnet.zm

Tel: +260 215 362 040
Cell: +260 964 355 746
anitraptors@gmail.com

Tel: +260 213 225 030
Cell: +260 978 777 919
greensolutions.sales@gmail.com

Johnson’s Arcade, Corner of Zaona 
Avenue & 16th Street, Luanshya

Plot 1663, Panganani Road, Lusaka
P.O Box CH 310220

Raptor R us  
Plot 12/13, Buteko Avenue, Mkushi

Green Solutions Ltd.
P.O Box 630 358, Choma

Tractor parts 
& agricultural 
equipment

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
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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

Livestock & Swine Extenders (30 & 60cms)

ThaMa 220
Automatic Fix Dosage Poultry Syringe

Spares Parts & Accessories

122019

High-quality easy-to-use syringes for poultry, swine, livestock, aquaculture, 
and small animal producers. Globally recognized for outstanding precision, 
reliability and durability, for over 60 years

Imported by TechBit Services Ltd., an authorized distributor of ThaMa-Vet products in Zambia and Malawi
Contact : +260973379922, E-mail: thamavet@techbitsvcs.com

For additional information visit www.thama-vet.com

ThaMa POX 5
Fowl Pox, Double Needle Vaccinator

ThaMa 222
Double barrel, All Metal Poultry Syringe 

ThaMa POX 2
Fowl Pox, Single Needle Vaccinator

ThaMa 215
Multi-Purpose automatic livestock syringe

ThaMa 405
New! Automatic all-metal fish syringe

For spare parts, technical 
assistance, and exceptional 
customer support contact 
TechBit Services Ltd.

ThaMa 253
Double barrel, All Metal Swine Syringe 

ThaMa 263
Swine Syringe, 
with Vile Holder
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THE TRUSTED 
COMPANY THAT'S 
A BREED APART.

TN Tempo boar (AI only) TN 60 sow TN Natural 
Service boar• Natural resistance to Circovirus

• High born alive
• Strong uniform pigs
• Excellent growth & feed conversion
• Good temperament

• Excellent mothering characteristics
• Large uniformed litters
• Performs well in challenging 

environments
• Great temperament

• Tough robust 
boar for any 
farm

Zambian Pig Genetics is the distributor of Topigs Norsvin genetics in central Africa. Built on our global 
research, innovation and absolute commitment to integrity and biosecurity, our close partnership 
approach means your farm benefits directly from our experience, energy and passion. The only SPF pig 
herd in Zambia, which means we supply pigs that are free of diseases such as mycoplasma and APP.

GENETICS  |  TECHNOLOGY  |  SERVICE
www.topigsnorsvin.co.za+260 762 589 884  |  +260 972 788 521  |  sales@zpgzambia.com

Get better Yields:
Using Turtle Agri-Lime!

Also available:
Stock Feed lime &
Stock Feed Grit

FOR EACH TON OF FERTILISER, THE SOIL NEEDS ONE TON OF LIME

Cell: 0974 990928 / 0973 142990
Fax: 0211287528/0211 287611
Email: infolime@uniturtle.com

Chivuna, Mazabuka
Tel: 03 233069

Plot 12913, Mumbwa Road
Tel: 286057 / 286064 / 286258

Lime Your Fields, 
Get Better Yields

a UNITURTLE enterprise...
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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

Get your copy of at one of these outletsProAgriProAgri
Z a m b i a

Dairy Association of Zambia

CONTACT US NOW:  +260 957 090 414 / 0950 620 850/51/52/54 / 0973 590840 / 0211 232029/30/31
WE LIQUEFY YOUR ASSETS AND SOLIDIFY YOUR LIQUID FINANCES

HOUSES FARMLAND/ 
BARELAND

COMMERCIAL 
BUILDINGS

LIVESTOCK

REPOSSESSED AND OTHER 
PROPERTIES AUCTION SALE

REGISTER YOURS NOW FOR OUR EVERY MONTHEND PROPERTY AUCTION SALES

PLOTS, FARMS, 
OFFICE BLOCKS, FLATS, 

COMMERCIAL, INDUSTRIAL

PROPERTIES WANTED BY PUBLIC DEMAND

PLANT A TREE FOR A BETTER ENVIRONMENT.WE ARE 
GIVING A TREE AWAY FOR EVERY PROPERTY YOU BUY

Imtec Sales

+260 968 632106   /   +260 211 232377
DYNALAB INTERNATIONAL ZAMBIA LTD.

ORGANIC PLUS FOLIAR FERTILIZER
Let’s embrace smart agriculture
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A Nutrient Absorption Enhancer. 

Benefits of using PlantCatalyst® include:
• INCREASE PROFITS!  
• Increase crop yield. 
• Reduce dependence on expensive fertilizers. 
• Improve environment by reducing CO2 emission.

Cowpea Beans

No PlantCatalyst® Treated with  
PlantCatalyst® No PlantCatalyst® Treated with  

PlantCatalyst®

GMO FREE. ALL NATURAL. EXTENSIVELY TESTED
WE FARM WITH YOU

Invented by award-winning chemist Dr. John Willard (PhD Purdue University), PlantCatalyst® 
(www.plantcatalyst.com) is a proprietary water additive catalyst that enhances nutrient delivery 
and absorption in the cells. Small and commercial farmers have been using PlantCatalyst® since 
1973 to enhance the utilization of nutrients and to improve cellular absorption and retention in 
any plant or crop. PlantCatalyst® enables smallholder farmers around the globe to grow more 
nutritious food in a natural, safe and non-toxic way and simultaneously decrease the amount of 
fertilizer needed to grow crops – thus reducing costs and increasing profit margins. 

Available Nationwide 
AgriFocus Head Office 
Heavy Industrial Area Plot No. 4298, 
Buyantanshi Road 
Lusaka - Zambia 
     211 846 289 / 0955 582261
     info@agrifocuszambia.com 
     www.agrifocuszambia.com  

Agmart Mkushi 
Plot No. 602 
Independence Avenue 

Agmart Mumbwa 
Plot No. 1891 Mababe 
Building Independence Rd 
Agmart Choma 

Plot No. E09297 
Livingstone Rd 

TSS Livingstone 
Plot No. 95 
John Huntway Rd 
TSS Kitwe 

Kabengela Rd Kitwe 

TSS Samfya 
Lubwe 

Pamoza Agro 

Lusaka Northend 
Chachacha Rd 

Pamoza Agro 
Mpongwe Shop 
NWK 

Retail Shops 

Kumawa Agro Services 
Chongwe


