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Abstract

The purpose of this work was to obtain informationthe performance of four European hemp
cultivars piloted at five different sites in thedirn Cape (South Africa), by assessing the fibre
content of each cultivar grown under different agvmic experimental design. The southern
region of the Eastern Cape is characterized by Idag-length periods compared to other areas
and it can be an ideal area suited for hemp cuttorain South Africa.

According to the objectives of the project worknplaelected hemp straw samples from the four
hemp pilot sites were investigated to determinehémap fibre content. The experimental results
gave information about the fibre content in geneaald in accordance to the agricultural
parameters as documented in the report on “Hempgivaul adaptation trials in the Eastern
Cape” by the Agriculture Research Council — Indgtféor Industrial Crops, the ARC-IIC, as well
as an indication of the best performing cultivafghe four piloted in the Eastern Cape Province.

After dew retting the hemp fibre was extracted ftbenstems using a simple and relatively
inexpensive decorticating turbine.

For each hemp cultivar piloted, the fibre contersisvobjectively evaluated in terms of both the
long and short fibres. The relationships betweeanfitire content of the European hemp cultivars
piloted vis-a-vis the agronomic experimental desigere evaluated and used to identify the
performance of individual cultivar and thus its adi@ion to the Eastern Cape conditions

Keywords: European hemp cultivars; decorticatidoref content.
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1 INTRODUCTION

South Africa has a very high level of unemployméatyering around 36%, and both the
National and the Provincial Governments have itatlaa number of plans aimed at
creating conditions conducive for stimulating enyoh@nt creation opportunities [1]. The
Eastern Cape Provincial Government identified gtaldishment of a fibre agro-crop
industry, e.g., flax, hemp and kenaf, as one sucjeqt that will help revitalise the
agricultural potential of the province. The hemgports (fibres, yarns and fabric) to
South Africa for period of January — November 2@@8unted close to U$2million[2].

The dynamic world growth in the popularity of thigh value cash crop has resulted in
great interest in the crop from farmers, agricatarganisations, industries and co-
operatives in South Africa. The commercial produtinf this crop is labour intensive,
and has great potential for job creation in ruraba. However, the ethical complexity,
limited knowledge and expertise in the productiod processing of this crop make it
difficult for farmers and other entrepreneurs todfe from the increasing demand for
hemp products.

It is this recognition of the economic opporturstgresented blgemp for emerging
farmers and industries alike that led to the launfgpilot initiative for hemp cultivation
in the Eastern Cape Province in 1999/2000.

The Agriculture Research Council — Institute fodustrial Crops (ARC-IIC) and the
Dohne Agricultural Development Institute were parmresponsible for all the
agronomic related activities, i.e., experimentalige, planting, crop-care, harvesting and
retting. For this purpose, four European hemp aili, namely; Novodsaska, Felina-34,
Futura-77 and Kompolti were used in this reseaiidtgul at four sites in the province.

Retted hemp straw were sent to the CSIR for therdebation of the fibre content of the
cultivars grown under different agronomic experima¢parameters, in order to evaluate
their performance and cultivar adaptation to caods in the Eastern Cape Province. The
results are presented in this paper.
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2 DESCRIPTION OF THE ACTUAL WORK

2.1 Experimental Agronomic

The agronomic trials were undertaken on plots kxtait the two agricultural research
stations, i.e., Addo and D6hne as well as in twommanity sites (Libode and Qamata).
At the D6hne research station the experimentdstware on:

= spacinganddensity,and on

= weed control, both using only Novodsaska.
The experimental trials at Addo and the two comnyusites focused on hemp cultivar
adaptation and performance when planted a montt, §pee Tablel).

TABLE 1. Agronomic experimental parametersfor hemp cultivar pilot trialsin the
Eastern Cape Province

Experiment 1. Hemp spacing and density trial atri&bh

Objective: Determination of optimum row spacing , seeding rate, and population
density of hemp

Cultivar Spacing factor (cm) Density factor (kg)
Novodsaska S1=125 D1 =50

S2=25 D2 =80

S3 =55 D3 =110

Experiment 2: Weed Control trials abbne

Objective : To identify and select suitable weedicide and weed control method on hemp

Cultivar Treatment Method

Accotab, Basagran, Gallant
Super, Afolan SC, Diuron,

Felina - 34 , Futura - 77 and ) i

Novodsaska Chemical Frontier , and Dual S
Non Chemical Weed removal by hand
Control No weed removal

Experiment 3: Hemp cultivar adaptation trials AdHilnode and Qamata

Objective: To evaluate adaptation of hemp cultivarsto Eastern Cape Province conditions

Seeding rate (kg) /
Cultivar hectare Spacing (cm)
Felina-34
Futura-77 50 25
Novodsaska
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2.2 Fibre Extraction

Since hemp is a bast fibre crop, with the mostafalkel fibres contained within the bark of
the stem, fibre extraction involves the separatibthe bark from the core, a process
known as decortication.

The fibres were removed using the hemp breakeckimg unit available at the centre. A
random sample of 20 retted hemp stems (Fig. 1) #aah cultivar harvest grown under
different agronomic parameters, were weighed adrtieated by crushing mechanism
of the fluted steel rollers of the breaker.

B) Crushed hemp stalk

A) Hemp stalk

Fig. 1. Hemp breaker used to crush rettedpghstems.

After successive cycle of crushing of the rettehst from the same sample, a steel comb
was further used to remove the plant debris dtdiched on the fibers. The weight of the
sample fibres was then recorded in order to deterrfie total fibre content.

3 RESULTSAND DISCUSSIONS
The results of the total fibre contentidiropeanrhemp cultivars grown under different

agronomic experimental research conditions in thetétn Cape Province to determine
cultivar adaptability and performance are indicdtedall the parameter used.

2005 FAO /ESCORENA International Conference, Sdftica 23-27 October, 2005



Blouw Page 5 of 10
3.1 Experiment 1. Hemp spacing and density trial at D&h
Spacing (S) and seeding rate (D) combination %dYiel
S1D1 =12,5cm ; 50kg 23.65
S1D2 =12,5cm ; 80kg 20.05
S1D3 =12,5cm ; 110kg 20.43
S2D1 = 25,0cm ; 50kg 19.55
S2D2 = 25,0cm ; 80kg 21.53
S2D3 =25,0cm ; 110kg 21.2
S3D1 =50,0cm ; 50kg 23.05
S3D2 =50,0cm ; 80kg 19.55
S3D3 =50,0cm ; 110kg 23.05

HEMP SPACING AND DENSITY (S&D) TRIALS 2000/1
TRIAL SITE: DOHNE, CULTIVAR: NOVOSADSKA

24

% Fibre Yield
S = NS N

[N
(o]

[N
(o]

2
S1D1 S1D2 S1D3 S2D1 S2D2 S2D3 S3D1 S3D2 S3D3 BN D=80kg
SPACING(S) & SEEDING RATE(D) COMBINATION

"1 S1=12,5cm
S1=25,0cm
S1=50,0cm

77 D=50kg

Fig. 2. Table and Graph on hemp spacing and detmniity

There was marginal variation in the total fibre t®m ranging from around 19.55 to
23.65% within the same cultivar grown under différgpacing and seeding rate. The
S1D1 spacing and density combination showed a hire percentage content

compared to other combinations.

2005 FAO /ESCORENA International Conference, Sd\ftica

23-27 October, 2005



Blouw Page 6 of 10

3.2 Experiment 2: Weed Control trials at Déhne

Treatment % Yield
Novosadska Felina-34 Futura-77

Accotab 23.1 22.1 21
Basagran 24.5 21.6 20.3
Gallant Super 25.2 20.1 22.3
Afalon SC 24 20.5 20.6
Diuron 21.3 20.3 22
Frontier 20.7 19.9 20.4
Dual S 21.1 22.6 23.1
Control (weeds by hand) 24.1 22 20.3
Control (no treatment) 22.3 21 21.4

HEMP WEED CONTROL TRIAL 2000/2001
FIBRE PERCENTAGE (%) YIELD

26
25+ W77 Novosadska
oa | Bl relina-34
[T Futura-77
S 231y
2
>_ 22 L
=
2 21t
LL
S 20}
19 +
18 S— S— -
Accotab Gallant Super Diuro Dual S Control (no treat.)
Basagran Afalon SC Frontier Control (weeds-h)
TREATMENT

Fig.3. Table and graph on results of hemp weedrabinials

The total fibre content of hemp cultivars grown endifferent weed control regime, i.e.,
chemical, mechanical and no treatment, ranged i®9:® to 25.2%. The different
cultivar performance was as follow:

Novosadskaultivar responded positively overall on mosttué treatment regimes,
except for Diuron and Dual, with the fibre perce@aield ranging from 20.7 to 25.2%.
Felina-34fibre percentage yield to different treatment @drbetween 19.9 to 22.6%
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Futura — 77ibre percentage yield to different treatment edrbetween 20.3 to 23.1%

These values show no significant difference topiieentage fibre content between the
chemically treated and untreated cultivars. Thatinent seems not to influence the
percentage fibre yield from different hemp cultsv@rmeasured against the control
experiments.

3.3 Experiment 3 : Hemp cultivar adaptation trials Addldbode and Qamata

HEMP CULTIVAR ADAPTATION TRIALS

1st planting 2000

CULTIVAR % Yield

ADDO | DOHNE | LIBODE | QAMATA
Novosadska (Yoguslavia) 24.25 17.65 23.75 24.05
F - 34 (French) 21.75 16.96 23.6 24.25
F - 77 (French) 22.3 19.43 25 .682
Kompolti (Hungarian) 21.075] 16.50 25.75 | 2.72

HEMP CULTIVAR ADAPTATION 2000/2001
% YIELD OF 1st PLANTING: DIFFERENT PLANTING SITES
28

26

% Fibre Yield

ADDO
B DOHNE
[T LIBODE

Novosadska F-34 F-77 Kompolti == QAMATA
CULTIVAR

I,

NI

Fig. 4a. Table and graph of the result of hempivariadaptation trials -*iplanting

2005 FAO /ESCORENA International Conference, Sd\ftica 23-27 October, 2005



Blouw Page 8 of 10
HEMP CULTIVAR ADAPTATION 2000/2001
2nd PLANTING
CULTIVAR FIBRE % YIELD
ADDO | DOHNE LIBODE QAMATA
Novosadska (Yogus) 22.8 17.5 25 22.4
F - 34 (French) 19.65 18.5 24.1 23.6
F - 77 (French) 22.35 19 25.3 22.35
Kompolti (Hungarian) 22.25 22.55 25.25 23.15

HEMP CULTIVAR ADAPTATION 2000/2001
% YIELD OF 2nd PLANTING: DIFFERENT PLANTING SITES

26 —

% 9) % % ................ %

: WIE I 1

S i L IE = :
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18 = = — % — | @2 Ao
= = — W= | W DOHNE

16 % % % % % % (I LIBODE
Novosadska F-34 F-77 Kompolti = QAMATA

CULTIVAR

Fig. 4b. Table and graph on results of hemp cultgmptation trials —"2 planting

A comparison on the effect of different sowing dai month apart, on the performance
or adaptability of the hemp cultivars piloted i tBastern Cape as measured against
percentage fibre content determined by the deativic method ranged from 16.50 to
25.75.

There were no significant differences in fibre @mitpercentages on comparing the
performance cultivars grown on the same pilotilsitesowed in different dates. The fibre
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content results from D6hne pilot sites were loveridfoth sowing dates when compared
to the other three sites, except for Kompolti whienformed better in second sowing
date.

4 CONCLUSIONS

The potential to develop hemp industry in Southdsfrwas investigated by the
cultivation of four different cultivars under difient agronomic parameters.

This study shows that:

= Hemp can grow in South Africa and the total fibomtent yield was comparable to
that found in hemp growing countries.

» To achieve slender hemp straw that will yield hpgincentage of fibre content using
minimum spacing and density combinations and tkaslting in ease in the
decortication process, the spacing and density gwatibn found to be appropriate
was 12,5cm and 50kg respectively.

» The application of weedicide did not cause any owpment on the fibre content
when compared to the untreated experiment.

= The appropriate time in the year suited for théiwation of hemp in the Eastern Cape
Province is in the October — November months.

5 FURTHER WORK

Further research on best farming practices onvatitin of hemp, i.e., crop care,
harvesting methods and retting process by the@grial research partners continues.
Other cultivars from various sources in the worlitl e evaluated for their suitability for
cultivation in the province and country.

The CSIR will continue to evaluate fibre propertipbysical and chemical) of the
different hemp cultivars as well as undertakingdoici developmental via spinning and
nonwoven technologies.
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