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ABSTRACT
The American and African Upland cottons
(Gossypium hirsutum) are the best suited for climatic conditions in Namibia. In the 1998/99 to
2001/02 cropping seasons eighteen, cultivars of
cotton were planted and evaluated for fiber quality, yield, pests and diseases resistance. Their performance was measured according to the yield stability, fiber quality in terms of micronaire, strength,
length, pest, disease resistance and their adaptability to soil and rainfall. The yield performance
data indicated that cultivar tetra performed better
than others with the average seed cotton yield of
0.89 t/ha under dry land condition. The average
yields in four growing seasons for the four best
cultivars were 0.77 – 0.89 tons per hectare. All
cultivars were planted under dry land condition
and Three hundred and forty four seed cotton
samples were collected and sent to the Institute
for Industrial Crops in the Republic of South Africa
for fiber quality analysis in term of micronaire,
length and strength. Cotton cultivars grown were
graded between HX, HA and HB grade handpicked
cotton according to the classification system of seed
cotton standard of the Republic of South Africa.
The micronaire values 3.4 to 4.0, fiber lengths 27
to 28mm and the strength “between” 23 to 29 (g/
tex). The uniformity is lese than 80%, elongation
less than 6 and Ginning turn out percentage is
less than 35%.

Introduction
The Ministry of Agriculture, Water and Rural Development, through the Directorate of Research is responsible for the evaluation of cultivars suited to
Namibian conditions. Currently, the Directorate is
evaluating cultivars from South Africa and Zimbabwe.
At present the choice of cultivar is very limited as the
evaluation process is in its early stages. The cultivar
choice is usually a compromise between the needs of
the farmer, ginner and spinner. These cultivars have
been selected because of a number of characteristics
including resistance to pests, diseases, fiber quality and
yield indications to date (Alweendo, 2002). It is known
in the world that cotton, Gossypium hirsutum, is a very
hard crop and that it has traits that enable it to adapt to
stressful environmental conditions. Cotton has many
variations of the genetic code (genome) that provide
the scientists with many opportunities to select better
individuals that cope with current requirements of the
farmers, ginners, and textile technologists.
In Namibia, cotton was grown successfully for
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some years in the 1970s on approximately 4000 to
5000 hectares of private tenure annually. Production
declined because of a combination of low market prices,
high transport costs, labor problems and pests developing resistance to available insecticides. In recent years
production has increased again. Cotton has been identified as a crop with potential for Namibia, because it is
far more drought resistant than other crops such as
pearl millet, maize and sorghum that are currently
grown. The market for cotton seems favorable, because it is a fairly new crop. The developmental potential such as the new ginnery may give further incentives. In order to promote cotton production, a Cotton
Task Team has been established in the Ministry of Agriculture, Water and Rural Development and is coordinated by the Namibian Agronomic Board with an
objective of fostering the rapid and efficient expansion
of cotton production among small and large-scale farmers. Cotton has thus become more attractive cash crop
for both commercial and communal farmers in
Namibia.
In the early 1980’s, cotton production started at
the Hardap research station. In the 1991/92 and the
1993/94 cropping season cotton trials were planted
under dryland and irrigation at Uitkomst Research station. These trials failed due to erratic rainfall, labor problems, and lack of technical staff. In 1995/96, cotton
cultivar trials with thirty entries were planted at the
Mahenene, Uitkomst and Mashare Research stations
under dryland conditions. Five of these entries were
commercial cultivars. Twenty-five seed samples of new
cotton cultivars were bred and supplied by Tongaat
Cotton, Warmbaths, Republic of South Africa. Due to
poor rainfall and a long drought during the growing
period there was an almost complete failure of the cotton cultivar trials. Although the germination was 100%,
final plant population was only 10%, because it was
difficult for the crop to establish well due to the soil
having formed a crust after it become dry.
In the 1998/99 season, approximately 2820
hectares were cultivated in the Grootfontein – Tsumeb
area and 850 hectares in the Hardap Irrigation Scheme.
The total cotton marketed in the 1997/98 season was
5800 bales (1160 tons), 24000 bale (4800 tons) in the
1998/99 season, 2200 bales (4400 tons) in the 1999/
00 season and 23000 bales (4637tons) in the 2000/
01 season, Vigne and Associates Consultants (personal
communication), 2000.
The objectives of this study were to evaluate the
yield, fiber quality, pest and disease resistance of different cotton cultivars, to recommend cotton cultivars
for the different cotton growing areas based on their
performance and adaptation and to determine which
cultivars meet the need of growers and manufactures
in terms of fiber quality, micronaire, strength and length.
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Experimental procedure
Cotton cultivar trials were conducted from the
1998/99 to 2000/2001 seasons at eight research stations and at one of the (ARDC’s). The ten cotton cultivars that were evaluated were medium American upland cultivars from the South African Agricultural Research Council’s Institute for Industrial Crops,
Rustenburg. Five dryland cultivars were obtained from
Quton Seed Company (Pty) LTD, Zimbabwe.
Twenty seven cotton cultivars were planted and
evaluated from the 1998/99 to 2000/2001 seasons
for fiber quality, yield, pest and diseases resistance (Table
1). Acid delinted seeds were planted to ensure good
germination. Two to three seeds were planted per hill
and thinned later. Fertilizer were applied in the form of
NPK (2:3:2) 22% at a rate of 100 kg per hectare – this
resulted in 22.5 kg of N, 55.0 kg of P and 22.5 kg of K
per hectare.
Each trial was planted in a randomized complete
block design with four replications. The net plot was 2
x 0.9 m x 9 m = 16.2 m2. The planting depth was 2.5
- 3.5 cm. Spacing between rows was 100 cm and 30
cm between plants. The total trial size was 9 m x 4 x
0.9 = 324 m2.
Soil samples were analyzed for available nutrients and results were interpreted for fertilizer recommendation. Soil analyses were done at the Agriculture
Laboratory in Windhoek, which determined pH, total
nitrogen, phosphorous, potassium, calcium, magnesium, sodium, electrical conductivity, texture particles
size analysis (sand, silt and clay) and organic matter %
(Table 2).
Thionex insecticide was applied at the following
rates at different interval at eight-week 0.5 ml per hectare, 10 and 12-week 1.0 liter per hectare. For insect
damage on trials, trials were evaluated in terms of general appearance and possible insect damaged per cultivar. The insect population densities of various insect
pests were estimated on a scale of 0–3, where 0 represents no individuals of a specific insect species observed;
1 represents low, 2 medium and 3 high population
densities of specific insect species.

Results and Discussion
Crop growth and development
In the 1998/99 the planting of cotton trials were
planted from late December 1998 to early January
1999. It was observed that cotton did not obtain sufficient moisture for germination and development between December 1998 and January 1999. The first
flower for most of the cultivars opened about 20 days
after the first visible squares (approximately 70–80 days
after planting). For most of the cultivars the first open
boll was observed between 110–120 days after plant-

ing (30 to 40 days after the first open flower). The
plants produced of 14 to 35 locks - each containing
eight to 12 seeds. Harvesting was done between the
last week of May and the last week of July 1999. Despite poor rainfall received during the growing season,
good yields were obtained (Alweendo, 1999).
In the 1999/2000 season, all the cotton trials
were planted between 20th December 1999 and 15th
January 2000. The cotton in trials planted earlier received good moisture for germination, growth and development during the month of February 2000. The
first flower for most of the cultivars opened about 20
days after the first visible squares or approximately 70–
80 days after planting. For most of the cultivars the first
open boll was observed between 120–130 days after
planting or 30 to 35 days after the first open flower.
Harvesting was done between the last week of May
and the last week of July 2000. Again good yields
were recorded despite poor rainfall received during the
growing season (Alweendo, 2000).
In the 2000/01 season, all the cotton trials were
planted late January 2001 and germinated three weeks
thereafter. The seeds deteriorated during a dry spell
experienced between the December 2000 and January 2001 growing season. Trials were evaluated per
cultivar in terms of general appearance and presence
of insects, diseases and nematodes. The best-developed cotton plants were found at Mashare followed by
Mannheim Research Station. The first flower for most
of the cultivars opened about 20 days after the first
visible squares or approximately 70–80 days after planting. For most of the cultivars the first open boll was
observed between 120–130 days after planting or 30
to 40 days after the first open flower. Harvesting was
done between the last week of May and the third week
of July 2001. Good crop establishment was recorded
despite poor rainfall received during the growing season ((Alweendo, 2001).
In the 2001/02 cropping season, cotton trials
were planted between December 2001 and late January 2002. This was due to late rainfall and higher soil
temperature experienced between December 2001 and
January 2002. The seeds deteriorated during a dry spell
experienced between December 2001 and January
2002. The cotton that was planted earlier received
good moisture for germination, growth and development during February 2002. The first flower for most
of the cultivars opened about 30 days after the first
visible squares or approximately 80–90 days after planting. For most of the cultivars the first open boll was
between 110–120 days after planting or 35 to 40 days
after the first open flower. The plants consist of 12 to
30 locks, each containing about eight to10 seeds. Harvesting was done between the last week of June and
the last week of August 2002. Moderate crop establishment was recorded due to poor and erratic rainfall
between March and April 2002 growing season.
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Pests
Major pests observed were jassids (leaf hoppers),
aphids, cotton strainers, bollworm/spiny/red and leaf
eating larvae. At a number of the trial sites, insect damage caused serious plant population losses. At Ogongo
and Mahenene research station an influx of weevil larvae, Neocleonis sp. from the Curculionidae family,
caused serious damage to the roots and stems.. The
normal range of pests was found at most of the trials.
Jassids and aphids were common pests at all the trials.
Whitefly was only found at few localities. Cotton stainers and dusky stainers were present at the early and
late growth stages. A type of leaf-eating larvae (family
Noctuide, order Lepidoptera) was found on leaves of
some cotton plants. During the 2000/01 cropping season, syagarus beetle and root weevil at the Ogongo
and Mahenene research stations seriously attacked
cultivars Acala OR3, 2131-2-5, DeltaOPAL, Sabie, Tetra,
CA223, Siokra V15 and Sicala V1. Aphids, cotton stainers, bollworm (spiny/red), leaf eating larvae and jassids were observed in all cultivars at all localities during the four growing seasons. Brown spots (red leaf
disorder) were observed on the leaves and bolls of the
cotton plants at all localities due to aphid infestation.

Nematodes
Soil and plant samples were collected and sent
for nematodes analyses at the South African Agricultural Research Council’s Institute for Industrial Crops,
Rustenburg. Six different groups of nematodes were
found in the cotton roots soil associated with cotton
production. At Ogongo Agricultural College the most
common nematodes found in association with the cotton were Pratylenchus spp. (lesion nematode) and
Meloidogyne spp. (root-knot nematode). Other nematodes species identified were Rotylenchus spp. (reniform nematodes), Tylenchorynhcus spp. (stunt nematodes), Hoplolaimidae (group of spiral nematodes) and
Criconematinae (group of ring nematodes). Root-knot
nematode, one of the most serious nematode pests of
cotton was found only in one soil sample taken at
Ogongo in 2000/01 growing season. Fewer lesion
nematodes were found in association with the cotton
cultivar CA223 than with Acala OR3 and DeltaOPAL

Diseases
Several diseases were found on the cotton at the
various localities. Alternaria leaf spot (Alternaria
alternata, A. macrospora and A. gossypii) were found
commonly on all the cultivars and at all localities.
Phoma leaf spot (Phoma sp.) Cercospora leaf spot
(Cercospora gossypina) and wet weather blight
(Ascochyta gosssypii) were also fairly common in all
the localities. None of these diseases caused serious
damage to the cotton crop and no measures were done
to control these diseases. Major diseases observed were
seedling diseases, Alternaria leaf spot, Cercospora leaf
spot, Phoma leaf spot (Phoma sp.), Cercospora leaf
spot (Cercospora gossypina) and wet weather blight
(Ascochyta gossypii) were also found at all the locali-
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ties.

Seed cotton yield
The seed cotton yields for the four cropping years
from 1998/99 to 2001/2002 are summarized in Table
3.

Fiber analysis
Fiber analyses data are summarized in Tables 4
to 6.
Micronaire Data is summarized in Table 4. Three
hundred and forty four seed cotton samples were collected and sent to the South African Cotton Board for
fiber quality analyses. Cotton fiber qualities were
graded between HX, HA and HB grade hand picked
cotton. The micronaire value varied between 3.3 to
4.2, fiber lengths between 22 and 30mm, strength between 28–34 cN/tex, uniformity less than 80%, elongation less than 6 and ginning turn out (GOT%) less
than 35%. For all four seasons cultivars Tetra and Siokra
performed consistently better than others with an average micronaire (fineness of 3.6), followed by CA223
(3.5). DeltaOPAL had the lowest micronaire 3.3. For
three consecutive seasons the cultivar Palala performed
consistently better than others with an average
micronaire of 3.6, followed by Sabie with an average
of 3.5 micronaire, while Acala OR3 had the lowest
average micronaire of 3.3. For the two consecutive
seasons cultivars FQ 902 and FQ 904 performed consistently better than others with an average micronaire
of 4.1, while BC 853 performed below expectations
with an average micronaire of 3.4. For one year, Alpha performed better than the other cultivars with an
average micronaire of 4.2.
Fiber length Averages for fiber length are summarized in Table 5. For the four consecutive seasons
cultivars DeltaOPAL and CA223 had consistently performed better than others with average length of 28.2
mm, followed by Siokra V15 with average length of
27.8 mm while Tetra was the least with average length
of 27.1mm. For the three consecutive seasons cultivar
Palala had consistently performed better than others
with average length of 28.3 followed by Sabie of average length of 28.7mm, while Acala OR3 was the least
with average length of 27.8 mm. For the two consecutive seasons cultivar SZ 9214 had consistently performed
better than others with average length of 28.5 followed
by FQ 902 with average length of 28.4mm, while FQ
9219 performed below expectations with average
length of 28.3mm. For one year Gamka performed
better than other with average length of 29.0mm followed by Alpha with average length of 28.5mm.
Fiber strength Averages for the four seasons from
1998/99 to 2001/2002 are summarized in Table 6.
For the four consecutive seasons cultivar CA223 had
consistently performed better than others with average
strength of 28.2 g/tex, followed by Siokra V15 with average strength of 27 g/tex, while Tetra was the least
with average strength of 26.7 g/tex. For the three consecutive seasons cultivar Acala OR3 had consistently
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performed better than others with average strength of
29.6 g/tex followed by Sabie of average strength of
28.5 g/tex, while Palala was the least with average
strength of 28.2 g/tex. For the two consecutive seasons cultivars SZ 9214 and CY 889 had consistently
performed better than others with average strength of
31.7 g/tex. For one year cultivars 2131-2-5 and TE
performed better than other with average strength of
34.8 g/tex.

it is fairly new crop and the developmental potential
such as the new ginnery may give further incentives.
Cultivars produced in Namibia meet market needs.
Cotton may be expected to improve the household food
security status of all those who adopt it given conducive prices including those who convert from grain to
cotton.

Conclusions
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The performance of cotton cultivars in the trials
that were performed on stations indicated that for four
consecutive growing seasons, cultivar Tetra had consistently performed better than the others with average
means of 0.89 tons per hectare, followed by Siokra
V15 and DeltaOPAL with average of 0.79 tons per hectare. Cultivar CA223 had the lowest yield in all four
cropping seasons with an average yield of 0.77 tons
per hectare. From these results, one can conclude that
Tetra performed overall the best in the four growing
seasons. The cotton cultivars grown were graded between HX, HA and HB grade handpicked cotton according to the classification system of seed cotton standard of the Republic of South Africa. The micronaire
values ranged from 3.3 to 3.9, fiber lengths from 27 to
29 mm and the strengths between 28 to 34 cN/tex.
The uniformity was less than 80%, elongation less than
6 and ginning out turn or (GOT %) less than 35%.
The quality of fiber produced in Namibia is better than that produced by the competitors in terms of
staple length, strength and micronaire (fineness). The
grade of fiber produced in Namibia is better than those
produced by competitors in term of coarseness/ smoothness and ginning turn out (GOT%).
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Table 1. The South African and Zimbabwe cotton cultivars that were evaluated from 1998/99 to
2001/2002 season at the different research stations.

Table 2. Soil analyses results.
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Table 3. Average seed cotton yield from 1998/99 to 2001/02 cropping seasons conducted at
different research stations and an ARDC.
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Table 4. Average micronaire values for four years from 1998/99 to 2001/2002.
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Table 5. Average fiber length (mm) for four seasons from 1998/99 to 2001/2002.
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Table 6. Average fiber strength (g//tex) for four years from 1998/99 to 2001/2002.
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