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A)

B)

1.

INTRODUCTION

During the past few years many farmers in the summer grain producing areas have
been forced to diversify their enterprises for a number of reasons. In many cases this
has meant the introduction of the so-called “animal factor”.

In this regard, forage sorghum is a very valuable fodder crop. It may be utilised in a
number of ways, namely as silage, hay, green chop or pasture. It recovers extremely
rapidly after utilisation and can, provided it is utilised correctly, produce valuable
fodder over a long period, including critical times when there are no other sources of
fodder available.

ADAPTABILITY

The most popular forage sorghum types currently grown are the so-called “grain
sorghum x Sudan grass hybrids” and “grain sorghum x Sorgho grass hybrids” which,
as the names indicate, are crosses of inbred lines or selections of grain sorghums
and Sudan or Sorgho grasses. Therefore, it is not surprising that forage sorghum is
extremely drought tolerant and can, as a rule, be planted more successfully on
marginal soils than other crops, like maize for instance.

CLIMATIC REQUIREMENTS

a) Forage sorghum requires a minimum soil temperature of 18°C for efficient
germination. After germination, warm soil as well as air temperatures of 25°C
to 30°C favours optimum growth. Although it is capable of producing good
yields even at very high temperatures, it cannot withstand frost.

b) Forage sorghum is well adapted in areas with an annual rainfall of 400 mm —
700 mm. In areas with high humidity and where misty weather is prevalent, it
is not recommended as such conditions favour the development of diseases
such as rust and ergot.

c) During periods of stress, forage sorghum has the ability to enter a so-called
“growth dormancy phase”. Moisture consumption is curtailed and
physiological development is retarded. However, after rain it recovers rapidly
and compensates very well for any plants severely damaged by the drought
by developing many leafy tillers.

d) Although forage sorghum is very drought tolerant and widely adaptable,
naturally the better the growing conditions the greater the yield. This refers
particularly to its ability to recover and the number of times it will produce a re-
growth per year.

SOIL REQUIREMENTS

a) Like grain sorghum, forage sorghum does well on practically any soil and can
be successfully grown on a large variety of sandy to clayey soils. It adapts
well to soil with a pH of 4.5 (KCI) — 5.5 (KCI) and is even tolerant to brackish
conditions, to a certain extent.

b) Forage sorghum is sensitive to aluminium toxicity and soils with an acid
saturation higher than 20% can pose a problem.
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c) Soils severely infected with witchweed must be avoided.

d) Forage sorghum can produce good yields even on low fertility soils, but
responds very well to good fertilisation practices, especially nitrogen.

PLANTING PRACTICES
SOIL PREPERATION

As forage sorghum seed is fairly small, a relatively fine seed bed is desirable to
ensure good germination, particularly in heavy soil.

Soils that readily form a crust must be loosened after planting so that the young
seedlings do not suffocate.

Wind control furrows or strip cultivation must be applied to soils that are inclined to be
windswept.

PLANTING TIME

Planting may commence when the soil temperature is at least 18°C and the soil
moisture is sufficient for germination. This means that planting may begin
approximately mid-October to mid-November in most production areas of the
country.

In the eastern areas early planting (October — mid-November) is recommended as
later plantings (December onwards) are more susceptible to ergot.

The best planting time in the western areas is November — early December, although
ergot may also be a problem here in years with an exceptionally wet autumn.

For silage production early planting is recommended, whereas for grazing purposes
the crop may be planted as late as January.

SPACING AND SEED REQUIREMENTS

Forage sorghum may be broadcast or planted in rows; 45 cm — 90 cm rows are
recommended. In narrow rows a good canopy and shadow effect will be achieved
sooner and is therefore recommended where weeds are a serious problem.

For grazing or hay purposes a higher seeding rate is recommended to ensure thinner
stems.

The seed requirements will depend on available soil moisture, spacing and the
method of utilisation, and vary between 4 — 25 kg/ha. Where the seed is broadcast
or where forage sorghum is used mainly for grazing or hay, the higher seeding rate
applies under favourable growing conditions.

As germination and/or emergence problems are often experienced, it is

recommended that 15 — 20% more seed is used per ha in order to ensure a good
stand.
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Seed Requirements:

Spacing between Rows Broadcast
rows
Low rainfall 900 — 1500 mm 4 — 6 kg/ha 15 kg/ha
High rainfall 400 — 800 mm 7 — 15 kg/ha 20 kg/ha
Irrigation 150 — 180 mm 15 - 25 kg/ha 25 kg/ha

Sorgho types: plant maximum 7 — 8 kg/ha for a good stand.
CULTIVARS

Factors that must be taken into account when selecting cultivars include the
following:

a) The yield potential and utilisation

b) Adaptability with regard to climatic and soil conditions
C) Growth vigour

d) Ability to recover after utilisation

e) Palatability
f) Disease resistance

As existing cultivars are replaced from time to time by new improved cultivars, it is
recommended that the latest PANNAR brochure or the local PANNAR representative
or agronomist be consulted for information regarding the latest releases and
recommendations per production area.

PLANTING DEPTH AND CONDITIONS OF PLANTING

Forage sorghum must be planted shallow (especially on heavy soils) in a moist seed
bed otherwise germination will be poor. The planting depth varies between 3 cm and
5 cm. Crust formation must be avoided at all times.

FERTILISATION

Forage sorghum responds readily to fertilisation, especially nitrogen, and it is
essential that the crop is fertilised adequately in order to utilise its potential to the full
and achieve high yields. However, it is also an excellent catch crop and can be
successfully grown on land where the fertility has been gradually built up over a
period or where the previous crop was well fertilised but severely damaged by hail or
drought.

The phosphorous requirements of forage sorghum are more or less the same as
those of grain sorghum, but as large amounts of plant materials can be removed from
the land in the form of silage for example, potassium and nitrogen fertilisation must
receive special attention.
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The fertilisation programme will be determined by the available moisture during the
growing season. A programme similar to that of maize or grain sorghum is
recommended at planting, i.e. a mixture consisting of phosphorous and nitrogen as
well as potassium where a deficiency of this nutrient exists or where large amounts of
plant material are recovered from the land.

The number of nitrogen top dressings (and potassium where necessary) will depend
on moisture conditions and the number of times the crop is utilised. After every
utilisation 40 — 60 kg N per ha must be applied, the higher rate being recommended
in areas with a fairly reliable rainfall and therefore high yield potential. Nitrogen
fertilisation in one single application is not recommended, especially where forage
sorghum is used for grazing or green feed as it may lead to possible nitrate poisoning
in cattle. It also aggravates the danger of leaching, especially on sandy soils. Under
dry conditions it is recommended that the nitrogen application is delayed until it has
rained. In this manner the nitrogen is used far more economically.

At planting, band placement of fertiliser is recommended in the case of wide rows,
whereas it may be spread over the whole soil surface and incorporated before
planting in the case of narrow rows or where the seed is broadcasted.

Lime applications are recommended where the soil acidity is such that it affects the
uptake of nutrients. Strive for acid saturation of less than 15% for best results. No
indications of trace element deficiencies have been observed in forage sorghum
cultivation.

WEED CONTROL

Weeds are seldom a problem with forage sorghum, particularly when it is broadcast
or planted in narrow rows because a good canopy and consequently good shadow
effect is rapidly achieved. Weeds are therefore not allowed to develop.

In wide rows mechanical weed control methods similar to those used with maize and
grain sorghum must be applied.

Information on registered herbicides for forage sorghum is available from herbicide
distributors.

INSECT CONTROL

Cutworms and stalk borers must be controlled in the same way as with maize.
Both the maize stalk borer (Busseola fusca) and the grain sorghum stalk borer (Chilo
partellus) may cause problems during some seasons. Although not as damaging as
with maize or grain sorghum, an infestation by the second generation stalk borers
may nevertheless be fairly serious in late plantings and result in yield loss.

Plantings that have been severely damaged late in the growing season should rather
be ensiled, as chemical treatment at such a late stage may be harmful to animals
eating the crop.

Aphid infestations reach serious proportions in some years, but forage sorghum is
not affected as seriously by this pest as grain sorghum.

Control measures are seldom necessary, but where the infection warrants it, i.e.
where honeydew is excreted from the leaves, spraying with an aphicide is
recommended. However, sprayed lands must not be utilised immediately and the
safety period of the particular insecticide must be observed.
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DISEASE CONTROL

a)

b)

Pre- and Post-Emergence Seedling Wilt

The disease complex is caused by a large number of harmful fungi.
Germinating seedlings die before emergence, while those that do emerge wilt
and usually also die.

The affected seedlings have a purplish colour and are stunted, as the causal
organisms affect the mesocotyl and primary root system. The roots rot and
the development of the secondary root system is delayed. As soon as the
latter develops, the plants recover fairly rapidly.

The disease is particularly prevalent in early plantings and where heavy rains
have fallen immediately after planting. Although most plants may die as a
result of it, this seldom happens as the disease is usually localised,
particularly where water has been standing in the planter furrows.

Carry over herbicides such as Atrazine, can aggravate the disease, while
seed treatment with a fungicide has a limited preventative effect.

Bacterial Stripe (Xanthomona holicicola)

This disease is known as “red death”. Wet or high humidity conditions favour
the incidence and development thereof and in wet years yield losses can be
considerable.

Symptoms may be observed as early as the 2-leaf stage. Light reddish-
purple stripes increase in size as the disease develops and eventually form
dead, necrotic areas bounded by a thick dark margin. Severely affected
plants stay dwarfed and usually do not produce any grain.

Little is known about the transmission and control of Bacterial Stripe.
Transmission through the seed is not considered to be a serious source of
infection though, and indications are that the disease can be easily controlled
by the use of resistant cultivars.

Exclorilium Blight (Exclorilium turcicium)

The disease, which is also known as northern leaf blight, usually occurs in the
moist, eastern production areas, particularly where mist is experienced.

The disease starts with the formation of small red spots or white spots on the
leaves which develop rapidly and later become oval-shaped spots with sharp
points and reddish-purple margins. As the spots increase in size, they merge
and can consequently damage a large portion of the leaves. The disease
begins on the lower leaves and later spreads to the top leaves.

Where infection has been severe, the plants should be ensiled. In areas
where misty, cool conditions prevail for long periods, only cultivars resistant to
this disease should be planted.

The only effective control measure is the use of resistant cultivars. Crop

rotation may keep the disease in check as the spores over-winter in the plant
residue.
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Ergot (Sphacelia sorghi)

Ergot is a fungal disease also known as “sugary disease”. Cool, wet climatic
conditions favour infection and the development of the disease. The seed
buds are infected during pollination. Buds that have not been fertilised are
easily infected and the disease therefore often occurs in seed fields where a
sterile male line has been used and where fertilisation was not complete.

A sticky pinkish-white secretion appears on the young ears which later
darkens and becomes reddish-brown or even black. It drips readily from the
ears and forms a white deposit on the soil surface. It often creates an ideal
medium for the development of other organisms. As the ears mature, black
masses of spores develop. If conditions are favourable for their development,
the hard, greyish so-called “ergots” are formed in the ears and are the over-
wintering bodies of the fungus.

All sorghum, especially forage sorghum, is susceptible to this disease. It is
spread by birds, wind, rain and insects and there are no effective control
measures. Paspalum grass that normally grows in bottom lands, acts as a
natural host for this disease.

As this disease occurs mainly during the cooler part of the year (March —
April), late plantings are not recommended in areas where an infection may
be expected and where the crop is intended mainly for silage production.
Early plantings ensure that the plants are in an advanced grain-filling stage
and therefore not susceptible to the disease during the critical period of the
year. This disease can further be controlled by regular grazing to prevent
flower development.

Ergot is not transmitted on the seed and infection only occurs when climatic
conditions are favourable.

D) UTILISATION OF FORAGE SORGHUM

1.

GENERAL

Forage sorghum is a very versatile crop and may be utilised as silage,
grazing, hay or green feed. It grows extremely vigorously and produces a
high tonnage of highly nutritious, palatable feed if utilised correctly. In this
respect the following factors must be taken into consideration:

a) Graze or cut the plants from the 60 — 90 cm stage and onwards for
maximum yield and nutritive value. The younger the plants, the higher
the protein content, but the older the plants, the higher the yield.

b) Plants must not be grazed down or cut too short (15 — 20 cm) so as to
stimulate rapid re-growth.

c) For grazing, hay or green feed the plants must not be allowed to
flower.

d) The appropriate nitrogen dressing must be applied after each
utilisation.

Forage sorghum is an excellent feed for dairy, beef cattle and sheep, but
must not be fed to horses. In a good season it is possible to obtain one
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green feed or grazing crop, a hay crop or a silage crop. Forage sorghum can
therefore meet the requirements of the stock farmer virtually the whole year
round: as grazing or green feed from mid-December to April and as hay or
silage during the winter months and early spring.

2. GRAZING AND GREEN CHOP

a)

b)

d)

f)

9)

Sorghum x Sudan grass types have good potential for re-growth and
are best utilised for grazing during the summer months. The best
stage to start grazing is when the plants are approximately 60 cm
high. At this stage the plants have established themselves, are very
palatable and have a high nutritive value with a protein content of
approximately 18%, which ensures a good feed intake. Under normal
conditions, grazing may commence 30 — 40 days after planting. The
fibre content is then reasonably high which prevents prussic acid
poisoning.

Forage sorghum recovers rapidly after utilisation and a 30 cm growth
per week may be obtained under good conditions. However, the
plants must not be grazed too short as this will deplete the plant
reserves too much and hamper the re-growth. Grazing shorter that 15
— 20 cm is not recommended.

If possible the plants should be clipped with a mower after grazing at a
height of 15 — 20 cm. This will ensure an even and strong re-growth.
Clipping the remaining stems will also accelerate the development of
tillers. If these rules are followed, the plants should be ready for
utilisation again 14 — 21 days later.

Forage sorghum has an exceptionally high carrying capacity. The use
of an electric fence or similar system will ensure that utilisation is at a
maximum, as the grazing intensity, which will affect the ability of the
plants to recover, can be carefully controlled.

The grazing period of forage sorghum will be extended and the
general management of the crop simplified by staggering the planting
dates.

Instead of grazing it, forage sorghum may be cut for green feed if
preferred, for example under intensive farming conditions. It is
recommended that the material be allowed to wilt in the sun for a few
hours after cutting in order to minimise the risk of prussic acid
poisoning.

All sorghum x Sudan grass types of forage can cause prussic acid
poisoning. However, it should not be a problem if the crop is utilised
correctly. The following preventative measures should be applied in
this regard:

e Add hypo (sodium thiosulphate) to the drinking water
according to instructions

e Wilted plants must not be grazed
As a preventative measure it is recommended that stock has
access to a lick with 10% sulphur content
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STANDING HAY

The grain sorghum x Sorgho hybrids (sweet sorghum types) retain their
palatability longer after maturity and after being killed by frost. Re-growth is
not as vigorous as the grazing types when it is utilised in the summer. Graze
it lightly when young and leave it to grow out from mid-January until frosted.
This is a relatively cheap way of feed storage.

SILAGE

a)

b)

d)

HAY

b)

Forage sorghum is an excellent silage crop capable of producing
some of the highest yields of all silage crops, up to 30 — 60 t/ha
depending on growing conditions.

The plants may be cut during the dough stage. For maximum yield
they should not be utilised during the early stages of development as
this will have a detrimental effect on the yield and also result in
uneven ear development.

The soft stems of forage sorghum simplify the ensiling process. The
quality, i.e. the nutritive value and palatability of the silage, may be
improved by adding a suitable silage inoculant or it may be ensiled
together with maize. A mixture of two units of maize to one unit of
forage sorghum will provide excellent silage.

If the material is still very wet because it had to be cut at an earlier
stage for any reason, for example in the case of damage by stalk borer
or ergot, it must be allowed to wilt before ensiling.

Forage sorghum may also be planted for grazing as well as silage
purposes in a single season. Early in the season the plants are
grazed a few times, later the stock is withdrawn to allow the ears to
produce the maximum amount of grain possible. Naturally, the silage
yield in this case will be lower, but is compensated for by the grazing.

As a rule, hay production is not recommended as the thick stems and
the profuse broad leaves of forage sorghum dry relatively slowly. In
the higher rainfall areas in particular, the risk of spoilt hay as a result
of untimely rain is fairly high.

Where forage sorghum is nevertheless planted specifically for hay
production, it is recommended that the seeding rate be increased.
The high plant population will result in thinner stems which will dry
easier.

Naturally, for hay production the plants must be cut at a relatively

young stage, i.e. piping stage. Later cuttings will produce higher
yields, but at the expense of nutritive value and quick-drying.
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Typical Analysis of PAN Sorghum X Sudan Grass Cross Under Irrigation
(Report no. 16/82 — Department Agric. Potchefstroom)

22/11 Planting Date
Analysis 15" Cutting 15" Cutting Average
26/01/82 23/02/82
Yield (t/ha) 20.00 22.00 21.00
% Crude Protein 17.46 20.35 18.90
% Magnesium 0.34 0.35 0.35
% Potassium 3.67 4.02 3.85
% Phosphorous 0.22 0.22 0.22
% Fibre - - 29.80
Digestibility Coefficient 67%

NB: Fertilisation: 125 kg/ha N at planting + 50 kg N/ha after first cutting.
Cut during piping stage.

Please note that this document serves only as a guideline and is given in good faith. As conditions may
vary from farm to farm and even from land to land within each area, adjustment may be necessary based

on local conditions or on any priorities that may exist.
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