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ABSTRACT
The objective of this trial was to compare the profitability of the rip-on-row dryland
cotton production method (1 meter inter-row spacing - Solid rows) with rip-on-row
where two rows are planted and two skipped (double skip row). The cotton
cultivars DeltaOPAL and NuOPAL were planted on dryland conditions at
Makhathini.

Observations included weekly scouting of bollworms and leaf

sucking pests. Calculations were made of total input costs, gross income per
hectare and profit made. There were no significant differences in the seed cotton
yield between treatments based on a field area basis. Based on a planted area
basis however, both cotton cultivars gave significantly higher yield when planted
in the double skip row configuration than those planted in a solid row
configuration. The input costs of DeltaOPAL planted in the double skip row was
significantly lower than the input costs when planted in a solid row configuration.
Extremely high percentage profits were made during the season with all the
treatments.

OBJECTIVES:
Long term:
•

To plant on-farm demonstrations for small scale farmers to teach and
convince them of the benefits of the production methods proven to be the
most profitable for them.

Short term:
•

To compare the profitability of the rip-on-row dryland cotton production

method (Solid row) with rip-on-row where two rows are planted and two
skipped (Double skip row) using two cotton cultivars.
•

To determine the effect of conserved moisture on the seed cotton yield

PROCEDURES
a) Research trial
The two cotton cultivars DeltaOPAL (DO) and NuOPAL (NuOP) were planted on
8 November 2010 under dryland conditions on the Makhathini Experimental
Farm. The treatments consist of the rip-on-row dryland cotton production method
(1 meter interrow spacing – Solid rows) and with rip-on-row where two rows are
planted and two rows are skipped (Double skip row). With the double skipped
row configuration the cotton was planted this season in the area that was skipped
the previous season, while with the solid row configuration the cotton was planted
in the same area as the previous season.
The observations made during the season were: weekly scouting of bollworms
and leaf sucking pests (aphids, jassids, white flies and red spider mite). Plant
height and seed cotton yield were also determined.
Ratoon cotton was eradicated using Roundup (glyphosate) once and Gramoxone
(paraquat dichloride) twice. During the season weeds were controlled using
either Roundup or hand hoeing.
Insect control was done 4, 6, 9, 11, 13 and 15 weeks after planting (WAP) with,
Mospilan (acetamiprid), Seizer (bifenthrin) and Karate (lamda-cyhalothrin) for the
relevant insects.
Calculations were made of total input costs, gross income per hectare and profit
made.

Each plot consisted of 10 rows of 9m. The solid row configuration plot included of
10 planted rows and the skip row configuration plot comprises of either 6 planted
rows and 4 skip rows or 4 planted rows and 6 skip rows. The trial design was a
complete randomised block with five replications. The LSD of Bonferonni at the
5% test level was used in the data analysis.
b) On farm demonstration blocks
Two on farm demonstration blocks was planted during the 2009/10 season. With
both demonstration blocks the cotton cultivar Lebombo was planted midNovember on the properties of Doris Nhlebela (1ha) and Phineas Gumede. Half
of the cotton was planted in the solid row configuration and half in the double skip
row configuration. Due to low germination on the block of P. Gumede the cotton
was replanted late in December.
Seed cotton yield was determined at the end of the season.
RESULTS AND DISCUSSION
a) Research trial
Plant row configurations had no effect on the pattern of insect infestation during
the season (Figures 1-5). The same spraying control programme was therefor
used for the two configuration patterns as well as for the two cotton cultivars.
Red bollworm was again a problem on the cotton the past season as it was
during the 2009/10 season. There were no real differences in the number of red
bollworm on NuOPAL which contains the Bt gene than on DeltaOPAL cultivar
(Fig.1). Later in the season the bollworm numbers on the cotton planted in the
skip row configurations were slightly higher than on the cotton planted in the solid
row configurations. In spite of this the same boll worm spraying programme were
followed with all treatments. It is not quite clear at this stage what the reason for
this unusual high red bollworm numbers is. According to a representative of
Monsanto the possibility exists that bollworms might become resistant against the

Bt-gene. Monsanto did conduct a trial on red bollworm this past season to
determine the cause for this problem, but the results are not yet known.
A single outbreak of red spider mites occurred 13 weeks after planting in the
cotton planted in the solid row configuration (Fig. 2).

The aphid population

peaked 4 WAP, with a light infestation in NuOPAL at 11 WAP (Fig. 3). Jassids
were only observed early in the season and were easily controlled using
Mospilan (Fig. 4). White flies were a problem early in the season (Fig. 5).
Both the cultivars planted in the double skip row configuration grew higher than
the cotton in the solid row configuration (Table 1). This gives some indication of
the excessive vegetative growth that did occur in the double skip row cotton.
There were no significant differences in the yield between treatments based on a
field area basis. DeltaOPAL in the solid row configuration gave the highest yield
of 2709.4kg.ha-1. This was 15% higher than DeltaOPAL planted in the double
skip row configuration. The yield of NuOPAL in the double skip rows was 5.2%
more than the yield of NuOPAL planted in solid rows. This means that the cotton
planted in the skip row configuration produced more than double the amount of
cotton than those planted in the solid row configuration, keeping in mind that 50%
less seed was planted in the skip row configuration.
Based on a planted area basis, however, both the cotton cultivars gave a
significantly higher yield when planted in the double skip row configuration than
those planted in a solid row configuration (Table 2).
This increased production of cotton planted in skip rows configurations is most
probably due to less competition for nutrients, greater light penetration to the
lower leaves and most importantly in this case larger amounts of soil moisture
available, conserved from the previous seasons’ rain, to the plants. Hons and
McMichael (1986) also showed that soil water stored beneath adjacent skipped

rows tends to distribute the season water supply more favourable for crop
development.

Bruce (1965) determined that significantly more moisture

remained in skipped rows at the end of the season than in planted rows
There were no significant differences in fibre length, strength and micronaire
between the two plant configurations (Table 3).

A significant difference was

observed between the fibre mironaire of DeltaOPAL and NuOPAL.
The input cost of DeltaOPAL planted in double skip row configuration was
significantly lower than the input cost when planted in the solid row configuration
(Table 4). With NuOPAL the input cost of the cotton planted in the double skip
row configuration was almost significantly lower than those planted in the solid
row configuration. Because the input cost during the season is lower with the skip
row configuration the financial risk is thus lower, which is a huge advantage for a
subsistence farmer.
There were no significant differences in the gross income between the different
treatments (Table 4). Because there was not a significant difference in the yield
between treatments, is it obvious that the gross income will also not differ
significantly.
The highest profit was achieved with NuOPAL in the double skip rows and the
lowest profit was achieved with DeltaOPAL in the solid rows (Table 4). These
differences however were not significant.
Extremely high percentage profits were made during this season with all
treatments. The 69.5% profit made using NuOPAL in the double skip row
configuration was significantly more than the 63.9% made when NuOPAL was
planted in the solid row configuration (Table 4). These high profits can essentially
be attributed to the high seed cotton price of R7.50/kg this season. This together

with the above average rainfall (Table 5) made a very prosperous season for the
small scale cotton farmer.
b) Demonstration blocks
The seed cotton yield of the cotton planted at Doris Nhlebela based on a field
area basis was 2600kg.ha-1 for the cotton in the solid row configuration and
2050kg.ha-1 for the cotton planted in the skip row configuration. On a planted
area basis the seed cotton yield was 2600kg.ha-1 for the cotton in the solid row
configuration and 4100kg.ha-1 for the cotton planted in the skip row configuration
The cotton in the solid row configuration on the farm of Phineas Gumede gave a
seed cotton yield of 999kg.ha-1 and 1078kg.ha-1 in the skip row configuration. The
reason for these lower yields are the late planting date and also to poor soil
preparation. On a planted area basis the seed cotton yield was 999kg.ha-1 for the
cotton in the solid row configuration and 2156kg.ha-1 for the cotton planted in the
skip row configuration
CONCLUSION
a) Research trial
For the purpose of meeting the objectives of the research, the higher than
average rainfall received during the season affected the results negatively. It
could not be determined if the conserved moisture of the previous season had a
positive effect on this seasons yield. For this reason it would be worthy if the trial
could be repeated for another season.
b) Demonstration blocks
Taking the positive feedback received on a farmer’s day held at the one of the
demonstration blocks, it can be concluded the small scale cotton farmers on the
Makathini flats are willing to explore this new plant spacing technique with the
purpose of increasing the profit made at the end of the season.

LITERATURE
Bruce, R.R. (1965). Cotton row spacing as it affect soil water utilization and yield.
Agron. J., 57:319-321.
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Figure 1. Average number of bollworms per plant from 4 -17 weeks after planting on the
Makhatini flats during the 2010/11 season
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Figure 2. Average number of red spider mites per plant from 4 - 17 weeks after planting
on the Makhatini flats during the 2010/11 season
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Figure 3. Average number of aphids per plant from 4 -17 weeks after planting on the
Makhatini flats during the 2010/11 season
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Figure 4. Average number of jassids per plant from 4 - 17 weeks after planting
on the Makhatini flats during the 2010/11 season
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Figure 5. Average number of white flies per plant from 4 - 17 weeks after planting
on the Makhatini flats during the 2010/11 season

Table 1. The average plant height of the different plant configurations on the
Makhatini flats, during the 2010/11 growing season.
Treatments

Plant height (cm)

Double skip DO

119.1

Solid DO

102.7

Double skip NuO

122.8

Solid NuO

113.3

Average

115.2

CV%

6.5

LSDBo (0.05)

14.3

Table 2. The average yield determined on a planted area basis and on a field
area basis on dryland cotton, Makhatini flats, during the 2010/11
growing season.
Yield (kg.ha-1)

Treatments

Field area basis

Planted area basis

Double skip DO

2291.76

4583.53

Solid DO

2709.41

2709.41

Double skip NuO

2597.65

5159.29

Solid NuO

2463.53

2463.53

Average

2515.59

3737.94

13.98

13.13

NS

933.36

CV%
LSDBo (0.05)

Table 3. The effect of the different cultivation practices on fibre quality
of dryland cotton, Makhatini flats, 2010/11 growing season
Treatments

Fibre quality
Length

Strength

Micronaire

(mm)

(g/tex)

Double skip DO

29.37

34.06

4.40

Solid DO

29.98

32.85

4.24

Double skip NuO

28.71

33.10

3.75

Solid NuO

28.86

32.23

3.59

Average

29.23

33.06

4.00

CV%

3.02

2.86

7.30

LSDBo (0.05)

NS

NS

0.55

Table 4. The effect of the different cultivation practices on seed cotton yield
(kg.ha-1), input costs (kg.ha-1), gross income (R.ha-1), profit (R.ha-1)
and % profit for dryland cotton, Makhatini flats, 2010/11 growing
season
Treatments

Yield
-1

Input costs
-1

Gross income
-1

Net profit

Profit

-1

(kg.ha )

(R.ha )

(R.ha )

(R.ha )

(%)

Double skip DO

2291.76

5539.12

17 188.24

11 649.11

67.7

Solid DO

2709.41

6729.75

20 320.59

13 590.84

66.5

Double skip NuO

2597.65

5879.85

19 475.15

13 602.51

69.5

Solid NuO

2463.53

6541.05

18 476.47

11 935.42

63.9

Average

2515.59

6172.44

18 865.11

12 694.47

66.9

13.98

5.70

13.99

18.02

4.12

NS

669.25

NS

NS

5.2

CV%
LSDBo (0.05)

Table 5. Total rainfall for each month on the Makhatini flats during the 2008/09,
2009/10 and 2010/11 seasons
Month

Rainfall (mm)
2008/09 season

2008/09 season

2008/09 season

April

58

11

110

May

8

52

6

June

30

5

2

July

0

4

0

August

2

53

0

September

16

5

2

October

20

77

139

November

81

82

146

December

86

38

88

January

69

11

124

February

117

32

89

March

14

73

41

TOTAL

501

443

747
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LONG-TERM OBJECTIVES:
RPA/Developing farmers would become commercial cotton farmers and entrepreneurs that would be
able to afford permanent and temporary labour.

ABSTRACT 2010/2011
Demonstration plots were established in Groblersdal, Nokaneng-district, Tompi Seleka College of
Agriculture, Buhle farmers Academy and Kroondal. Demonstration plots at the ARC-IIC stations and at
participants were planted late but within the planting window. The tractor drivers were not willing to adjust
the planting depth of the planters and this caused low plant populations and thus reduced the yield
potential of the plantings.
This year the developing farmers approached the ARC-IIC to give them another chance on trying cotton
with the available infra-structure support that they now have. Empowerment plots were all planted before
the end of November, with the help of Mr Mothoa and the tractors of the MM Project in the Nokaneng
District.
Participation was again very enthusiastic and the plantings were very promising with the early rain,
although it caused problems with weed-control. The rainfall however decreased and consequently the
yield was small but well-handled and was of a better quality than in their first encounter with cotton.
These same farmers will again be supported and led with the new GM cotton varieties from Monsanto in
the 2011-2012 seasons so as to ensure that they are able to continue on their own in the following

years/seasons.
The empowerment plot at Katjebane was again damaged by the spraying of herbicide by the commercial
farmer but only very slightly. The cotton only developed 2 deformed leaves and was not slowed-down in
its development.
Loskop Ginnery again supplied the picking bags and woolpacks for the delivery of the seed cotton to the
developing farmers. A satisfactory price was paid to the participants. Minor problems were encountered
with the payments for the delivered cotton.
OBJECTIVE
Scope of project:

As these farmers have no experience of cotton or cotton production, the resource poor farmers must
be made aware of and familiarized with a new alternative or rotation crop in their respective
production areas where climatic conditions prevail that are conducive to cotton production.
Furthermore these small scale farmers should be familiarised with the requirements of GM cotton
and the inputs required for the successful cultivation of GM cotton by means of empowerment plots.

It is our aim to
1. Allow these farmers to become familiar with the cotton plant and the inputs required for the successful
cultivation of cotton.
2. By means of empowerment plots the prospective farmers get to experience first-hand what is
physically required to produce cotton, and that the profit that can be made from this plot would enable
them to acquire inputs for the following production season.
3. After this familiarization with cotton they are able to attend and comprehend the level of skills training
available in the AgriSETA/PAETA modular training programme about principles for cotton production
and farm management, and ultimately in the Master Mentor Programme of DoA and Cotton SA.

MATERIALS AND METHODS
During the seven years this project has familiarized about 120 farmers with cotton production. It was our
aim to select a number of these farmers to raise the awareness of the village people about the new
generation GM cotton.
However, after a meeting with the Nokaneng ADC Manager, Mr Mothoa it was decided that the 19
persons who had approached us for assistance should be our target farmers. He undertook to have the
MASIBUYELE EMASIMINI implements made available to prepare the soil and do the planting of the
cotton seed supplied by the ARC-IIC. There had been a miscommunication within the Mpumalanga and
the Limpopo Departments of Agriculture with regards to the tender process for the supply of the cotton

planting seed. The effect was that no cotton seed could be made available for this 2010 – 2011 planting
season.
After the soil preparation was done the planters arrived with drivers who were reluctant to reset the
planting depth to the required depth for cotton seed planting.
Hereafter it started raining and the farmers were not able to apply the herbicide at the most appropriate
time. The weeds therefore advanced to such a developmental state that they retarded the cotton growth.
After application of the Round-Up Ready herbicide the cotton benefited and developed well.
The soil samples that were taken were used to develop a fertilization programme. At the next visit the
appropriate fertilizer was supplied. At this time the extent of the poor planting was evaluated and the
supply of inputs was terminated for 4 participants who agreed that it would be wasting resources to
continue.
As the rainfall pattern changed and a long dry spell set in, the need for general pest control was nolonger required. In February the support to 3 more farmers was stopped as ”straying” village animals
were feeding/browsing on the cotton seedlings
We continued our monthly visits throughout the season and at each meeting we again stressed the
development of the cotton and highlighted the critical aspects. Scouting was done to ascertain if there
were any bolls damaged or flowers flaring to indicate the survival of bollworms. None could be found that
survived feeding on the cotton.
However, the presence of cotton stainers was noticed and the damage they had done the previous year.
The farmers therefore requested a pesticide with which they could come in early and spray fort-nightly.
They sprayed using a “boom-sprayer’ from the MASIBUYELE EMASIMINI project, which had a
significant impact.
Some visits could not be conducted with the farmers on the field as they were attending local community
meetings.
At the end of the season the crop was harvested and sold to Loskop Ginnery. Prior to harvesting the
“best practices” for efficient harvesting were again discussed, demonstrated and practiced. Thereafter
the participants were left on their own to complete the harvesting. The collection of the yield was
coordinated from our side and the financial benefit was paid into their personal accounts by Loskop
Ginnery.
This year the demonstration plots were also established at the ARC farm in Kroondal and at the ARC

Loskop Experimental Farm. The demonstration plot at Tompi Seleka College of Agriculture was used as
reference plots for the AgriSETA/PAETA cotton course. At Buhle Farmers Academy the demonstration
plot and lectures were well received and formed an extra-mural activity for the students who graduated in
June 2011.

RESULTS AND DISCUSSION
CHANGES IMPLEMENTED TO PROCEDURES (compared to previous seasons)
This year the use of Roundup Ready herbicide was further propagated and has now become a
cornerstone of weed control and therefore knapsack sprayers were again supplied to enable the farmers
to accomplish this task.
Progress with meeting objectives

The established plots again drew interest from other farmers in the community/village because they also
bargained on the seed that was to be supplied by the authorities. Especially after the good rains a large
number requested seed but as it was already January 2011 it was way past the planting window for
cotton and thus no seed was supplied.
These interested farmers visited the plots and discussed the cotton at their meetings at the ADC Office.
The participants gained some new/additional knowledge, skill and understanding of managing the GM
cotton crop. The objective of transferring information about cotton and the management of the GM cotton
crop was therefore attained.
There were two problems the farmers had to overcome. Firstly, the unwillingness of the tractor-drivers to
reset the planters to the required planting depth for the cotton, which is much shallower than for maize,
which is what they received training on. This affected the number of plants germinating causing the inrow spacing to be very erratic and many open patches to be evident. These were not “filled-in” as all the
seed had been planted and the rain prevented farmers entering the fields.
Secondly, the continuous rain shortly after planting prevented the farmers from applying the herbicide
Round-up Ready during the required application window. The weed competition did affect the initial
development of the cotton but after the late application of the herbicide, the cotton surpassed the initial
competition. When there was no follow-up rain this advantage was lost, and compounded the loss in
potential yield that was caused by the poor planting density.
The absence of rain or limited amount of late rain affected the yield development. However, the farmers
gained some insight into farming with GM cotton. It is known that this area, which is close to Rust-deWinter and the Springbok Flats. These areas in the past have recorded good cotton yields, but remain a
marginal area in low rainfall seasons which cannot be determined ahead of time. So for RPA farmers to
put all their eggs in a cotton basket could be looking for trouble, but as they are near to the Loskop

Ginnery they would have lower transport costs to deliver their crop and still make a profit.
TECHNOLOGY TRANSFER

Twenty-five persons completed the full training. The production and management requirements of
successful cotton production were made available and apparent through example and personal
experience on the demonstration and empowerment plots.
Further development requirements / improvements that did not get attention this year were the
development of pocket / page format information guides for
insect pests and predators, and diseases of cotton

RESULTS
In Table 1 the names, location/village and the yield obtained by each group of farmers/individuals is
presented. Those groups that were border-lined due to poor stand, animal damage or land redistribution
are also indicated. The demonstration plots at the four different sites are also included.
The fibre data from one of the participants is indicated in the Table 2 as an indicator of the quality
characteristics that an be achieved/expected from cotton fibre grown in this area.
Although it seems that this area was producing some borderline cotton in a dry season and yields tend to
be low, farmers are still enquiring about continued cotton production in this area as they have seen that
cotton is able to survive where the other crops are only to be used as “immediate nutrition” and that
maize hardly ever matures to a good crop or yield and is usually only used as green maize.

DISASTER AGAIN STRIKES the COTTON at Katjebane

The farmers at Katjebane/Kalkbult reported that the commercial farmer had once-again applied herbicide
before planting his fields as part of Eco-till planting. He had monitored the spraying of the herbicide. This,
however, did not prevent spray-drift which caused two leaves per plant to be affected. The plants outgrew this and no apparent damage was visible.
This is critical as the farmers involved have approached the Tribal Authority to allocate them a 20 ha plot
adjacent to the plot currently under cotton production.
This should be a warning to cotton farmers to take great care when using herbicides in a fairly wide
distance from their cotton fields as they could be damaged /affected.

CONCLUSION
It can be noted that all farmers and their friends are impressed with GM cotton as a crop and are
impressed with the advantage in management of a GM cotton crop. They have requested assistance
with mastering the production of the new Monsanto/Paymaster variety PM 3225 B2RF. This new variety
is hairy, has two genes that produce a protein that is poisonous to Bollworms and two genes that convey
tolerance to Glyphosate herbicide( Round-up Ready Flex). This herbicide can now be used over-thetop of cotton until 14 days before harvesting cotton for the control of weeds.
The ADC Manager of Nokaneng, Mr Mothoa has committed himself again to assisting the farmers to
plant in the planting window. It is hoped that the authorities have overcome their supply-chain problem
and will be able to assist the farmers in a more constructive manor.
This project was well received by the farmers in the production area where it was implemented. The
farmers adapted to the new management practices rapidly and found the crop easier to manage.
The need for this type of hands-on training is the only way that resource poor and developing farmers
can be made aware of “best practices” for any crop. It is hoped that other development agencies would
apply these methods we use as we are seeing the results. Farmers are applying the principles on their
traditional crops and in their home-yard food supply production.
Plans for 2011-2012 cotton production season.
For ease of support the proposed actions are numbered.
1. As the late ordered seed has been distributed to the RPA farmers, early soil preparation should be
possible as the RPA farmers know that they have seed.
2. After attending the RPA Cotton farmers Quarterly meeting at CottonSA on 21 July 2011 it seems
probable that demonstration plots will be required in greater numbers than in the past due to the inputs
already available in three Provinces and the fact that each plans to supply inputs for about 800 ha. It
was stated that most of the farmers that would get this cotton seed have no experience with cotton
production/ management/ maintenance. Due to the restricted mobility of the RPA farmers it may
therefore be advisable to have several demonstration plots in each production area with monthly visits
to these sites for guidance/ training. This could amount to an additional 12 plots.
3. It would also be necessary to continue with the familiarization of the 33 participating lead
farmers/groups with the new GM cotton variety PM 3225 B2RF in the area where ARC-IIC has been
active as there were already had some requests to that effect. This would again be about 15 plots and
fields.
4. There may also be a need for some demo plots for the AgriSETA/PAETA module training taking place
this season. The day-to-day maintenance of the plots may be a problem. At Tompi Seleka College of
Agriculture the ARC-IIC was well assisted in 2010-11. It is may be advisable that such plots are planted
on a participating farmers’ field, who then takes responsibility for the caring of this plot. The larger

planting for pest management training would have to be at a farmer’s own field/s.
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Table 1: Personal and yield data from the training plots
LOCATION

LEADER /
PARTICIPANT

No of persons
involved @ site

YIELD kg

Kwa-Rankaile
Magareng
Magareng
Nokaneng
Katjebane
Seabe
Raijo
Nokaneng
Seabe
Marapyane
Marapyane

M.D. Manganye
J. Makole
N.J. Morifi
St. Bokaba
J. Makola
P. Nambo
D.E. Sehone
M.P. Ramolobeng
J. Mathe
S. Matjila
N. Maubane

4
2
1
3
3
2
5
1
1
2
1

76
408
156
60
232
152
312
312
0 -Marauding goats

Mt. Ayliff, Kokstad,
E-Cape
Masobe
Pankop
Seabe
Tompi Seleka
Kroondal
Delmas

Me Z. Mququ

8

180 kg ~~~0.1 ha

Me. Mariga
Me J. Selomo
S. Bodiba
Lecture assist
ARC-IIC
Buhle Farming
Academy
ARC-IIC

3
2
1
37–16
??
14

0 - Land “redistribution”
0 - Marauding cattle
0 - Marauding cattle
17 – Demo plot
4 Demo plots

10 visitors

2 Demo plots

Groblersdal, ARC
farm

Harvesting
Only a demo plot;
Low germination & weeds

Demo plot & Lectures

Table 2: Some fibre traits of the cotton delivered by a small scale farmer
Length
Inch

mm

1.13

28.7

Uniformity

Elongation

Strength

83.9

8.6

33.9

SFI
7.1

Micronaire

Maturity
%

3.9

80

Photo Line 1:
Start the right way…. Planting with the tractor at J. Makole & St. Bokaba, Magareng

Photo Line 2 :
Early to midseason empowerment plot trying to beat the weeds (Rankaile), cattle (Masobe)

Photo Line 3:
Closing the woolpack bales for transport to Loskop Ginnery.
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