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History of Kenaf in Malaysia

»Kenaf (Hibiscus cannabinus L.) is an annual fibre crop, native to Africa

»Main use— as raw material for paper and fibre-based industries.

> First infroduced to Malaysia in 2000

»Malaysian government promoted kenaf as a new alternative crop for tobacco
»Established the National Kenaf and Tobacco Board (NKTB) in 2010

»Inclusion of kenaf in Nafional Commodity Policy 2011-2020

»Targeted to be a new commodity in 2020

»Kenaf biomass serves as a potential material for sustainable bioenergy
(bioethanol, biohydrogen) supplier in the future.
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KENAF CULTIVATION IN MALAYSIA

Acreage (ha)

2004

2005 42 25
2006 112 13
2007 285 92
2008 464 167
2009 343 50
2010 1,693 409
2011 1,140 687
*2015 2,000 1,300

*2020

10,000 -

Source: Ministry of Plantation Industries and Commodities Malaysia



Kenaf characteristics

1. Bast

- outer layer fiber

- Long and strong, higher quality

- 35% of total stem weight

- For gunny sack, automative
component, rope/yarn, building

material etc

https://www.naturalfibersinfo.org/naturgs
fibers/kenaf/
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Physical area — 7.36 mil. ha

Suitable -30%

=— 16 " » Marginal and unsuitable
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(Peat, acid sulfate soil, sandy * Marginal and unsuitable 72 %

beach ridges, sand tailing and (Steepland, swamp)

steepland) Land area distribution

RS

% Peninsular Malaysia (39.7%)

% East Malaysia (Sarawak and
Sabah) (60.3%)

% Agriculture land (33.3%)




Project Background

Meeting with NKTB management at Kelantan

Site visit o NKTB Perlis




Project Objectives

»To induce high rate of mutation using acute (high dose rate) and
chronic (low dose rate) gamma radiation to create wider genetic
variations for better selection

»>T0 screen and 1o select potential mutant lines with high yielding and
late flowering character

»To conduct nutrient and water use efficiency studies by means of
iIsotopic techniques using N-15 and application of biofertilizer for yield
improvement




Mutqgen

Kenaf

Gamma
rays

NATIONAL WORKPLAN

2015

Tqrgei traits

2016

2017-2018

High biomass
yield

Late-flowering

e Analysis of soil
physical and
chemical properties
of Bris soil (marginal
land)

e Irradiation of seeds
with chronic gamma
radiation using 3
identified optimal
doses at LD10, LD25
and LD50 and with
acute gamma
radiation using 3
doses at LD25, LD50
and LD75

¢ Selection of targeted
traits such as high
biomass yield and
late-flowering
characteristic in M2 -
M3 generations

e Phenotypic
selection in M4 — M5
generations

e Evaluation of
nutrient and water
use efficiency by
means of isotopic
technique (N-15) and
effects of nutrient
package (biofertilizer
+ oligochitosan) on
enhancement of
biomass yield in Mé
generation

e Multi-location trials
and stability test of
selected potential
mutant lines in M7
generation (2 cycles)




Experimental approach

~ 135 days
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Selection of potential mutants
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Soil , water and nutrient

A

Screening on marginal lands




Project Activities
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Activities

2015

2016

7. Harvesting of
elected M3 lines

2017

2018
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MUTATION BREEDING




Acute Gamma lrradiation
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Chronic gamma irradiation
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Planting of M1at Beseri and Titi Tinggi (22 Oct 2015)
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Observation and data collection



Harvesting of M1 population — Beseri Plot (18 Feb 2016)
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Seed moisture content after Agronomic dgfa collection on
drvino irradiated kenaf




Harvesting of M1 - Titi Tinggi (10 Mar 2016)
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Sorting out plants for "data roject members
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Plantings of M2 (29 Mar 2016) & M3 (13 Feb 2017)populations
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Harvesting and Data recording on M2 plants (5 Sept 2016)




Promising mutants — higher biomass (bast fiber),
different flower colour, leaf shape

Generation Dose Fresh Fresh Weight Dry Increment
(Gy) weight (g) increase |weight (g)| Dry Weight
over Control over
variety (%) control

I 2 200 Gy . 154.36
me Y
maes Y
[T 2
maes Y

M2 200 Gy . 41.54
M2 200 Gy . -9.74

300 Gy : 92.82
M2 300 Gy . 47.69

M2P$6 leaf-
palmate M2 300 Gy . -7.69

M2P7
(flower -
300 Gy

300 Gy
M2P9 Ieaf
- palmate Q¥ 300 Gy
300 Gy
300 Gy

300 Gy
300 Gy

300 Gy
300 Gy
300 Gy

V 36
Control

Maintenance offpromising

mutant lines
Malaysia’s

Nuclear
ade house




Major Outputs (Mutation Breeding)

1. Data on optimum dose for acute and chronic gamma irradiation
(LD 50 ~800 and LD25 ~300 Gy for acute gamma; LD25 ~190 Gy (at
ring 3 or 0.3 Gy /jam)

2. Twelve potential mutant lines (for biomass/high bast fiber) and two
for flower morphology and 2 for leaf variation (palmate)

MSc student (UPM)

Publications




Glasshouse screening of M2 seeds on low nutrient, ex-mining soils

** A glasshouse-scale experiment was also conducted to assess and select
mutants that can grow on low nutrient soils. In this experiment,
representatives of

s M2 seeds from the doses of 0, 300, 800 and 1300 Gy have been planted on
troughs containing ex-mining sands (pH 8, N = 0 and P = 7.2 ppm) to pre-
screen irradiated plants that can survive and grow well on this type of soil
before further evaluation on marginal areas in the future.

** This experiment is still ongoing.
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OIL, WATER AND NUTRIENT




Soil Analysis

»>Soil sample were taken at several points by random sampling in Beseri (1 acre) and Titi Tinggi (1 hectare)
kenaf (Hibiscus cannabinus) experimental plot.

» At each point, about 2 soil depths were taken (10 cm and 20 cm depth) using auger at 3 random areas
surrounding it

»Mixed the soil in one plastic bag.

»Moisture content also was taken at each point using soil moisture meter

* Soil types: Sandy clay loam; problem: poor drainage system




Beseri Plof




NEIHER B STEEIGRICLCISIIM piant: Selected Kenaf (5 potential mutant lines) : S1 (M2P1), S2 (M2P4), S3 (M2P5), S4

(M2P10) and S5 (M2P11)

*Note: S4 (M2P10) showed very low germination, therefore was not counted in the
analysis
Replications: 3 replicates

Location: Beseri Plot, Perlis

Treatments:

eFarmer practices (NPK Green, blue) + Oligochitosan + >N Urea 3% a.e; 20 kg N/ha (FP)
eBiofertilizer + Oligochotosan + °N Urea 3% a.e; 20 kg N/ha (BO)

*15N Urea 3% a.e; 20 kg N/ha (C)

eFarmer practices (NPK Green, blue) + Biofertilizer + Oligochitosan + >N Urea 3% a.e; 20
kg N/ha (FBO)

Treatments Application:
*NPK green was applied on 10 DAS with oligochitosan and >N (10 kg N/ha). NPK Blue on
30 DAS with oligochitosan and >N (10 kg N/ha).

eBiofertilizer (15t application) on 10 DAS with oligochitosan and >N (10 kg N/ha).
Biofertilizer (2" application) on 30 DAS with oligochitosan and 15N (10 kg N/ha).

15N (10 kg N/ha) on 10 DAS and >N (10 kg N/ha) aon30 DAS.

10 DAS with biofertilizer, oligochitosan and >N (10 kg N/ha). NPK Blue on30
nd °N (10 kg N/ha).
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Average Plant Height (cm) per Individual Mutant Population Treatment

S1 S2 S3 S5 All mutants
Fertilizer
Treatment Mean Std Error Mean Std Error Mean Std Error Mean Std Error
194.5 6.94 193.5 8.66 197.83 16.75 157.17 16.64 185.75
181 9.20 184.5 6.41 216.33 5.34 201.33 7.16 195.80
184 9.98 198.5 9.92 193.5 8.63 171.0 7.44 185.50
205.67 6.97 192.67 8.52 192.67 7.88 207.67 19.48 199.67
e syl
Average Leaf Length (cm) per Individual Mutant Population cm) per Treatment
S1 S2 S3 S5 All mutants
Fertilizer
Treatment Mean Std Error Mean Std Error Mean Std Error Mean Std Error
14.92 0.86 13.67 0.33 12.67 0.67 13.25 1.09 13.62
13.83 0.87 14.83 0.48 13.17 0.95 13.67 0.67 13.87
14.08 0.71 15.0 0.58 12.83 0.48 13.0 1.06 13.73
15.42 0.55 13.5 0.67 0.65 0.80 14.17

Average Leaf Width (cm) per
per Individual Mutant Population Treatment

All mutants

Average Leaf Width (cm

Fertilizer
Treatment Mean

Std Error Mean Std Error Mean Std Error Std Error
10.92 0.71 10.42 0.42 9.83 0.48 9.08 0.82 10.06
10.0 0.58 9.17 0.31 10.92 0.42 10.5 0.5 10.15
9.83 0.40 11.67 1.17 9.5 0.62 8.33 0.76 9.83
11.5 0.34 9.5 0.76 0.61




Publication
3. Publications - 2016

Zaiton Ahmad, Faiz Ahmad, Mohd Zulmadi Sani, Mustapha Akil, Affrida Abu Hassan and
Mohammad Nazri Romli (2016). Gamma-radiation induced mutagenesis for the production of
new varieties of Kenaf (Hibiscus cannabinus L.) with high fiber and late-flowering
characteristics. Transactions of Persatuan Genetik Malaysia Number 3, ms 171-174 (ISBN 978-
983-2408-47-5)

Faiz Ahmad, Mohd Zulmadi Sani, Mustapha Akil, Zaiton Ahmad, Affrida Abu Hassan, Abdul
Rahim Harun (2016). Effect of Gamma Irradiation on Morphological Traits in M1 Generation of
Kenaf (Hibiscus cannabinus L.) V36 Variety. Seminar R&D Nuklear Malaysia , 8-10 Nov 2016,
Bangi Selangor.

Mohd Zulmadi Sani, Faiz Ahmad, Mustapha Akil, Zaiton Ahmad, Affrida Abu Hasan, Abdul
Rahim Harun (2016). Effect of chronic gamma irradiation on kenaf (Hibiscus cannabinus. L) v36
variety. Seminar R&D Nuklear Malaysia , 8-10 Nov 2016, Bangi Selangor.

d, Mohd Zulmodl Sani, Mohamad Azizi Mohd Saliman, Zaiton
arun (2016). Effec:’rs of acute gamma irradiation on
s under confrolled environment.



FUTURE WORK

1) Screening of kenaf potential mutants on other marginal land types
Especially on the coastal bris soil in the east of Malaysia (Terengganu or Pahang
State) due to their low nutrient and organic matter content.

2) Nitrogen use efficiency study
Stable isotope 15N labelled urea 5% atom percent will be used as tracer for
nitrogen uptake of kenaf mutant lines on marginal land.

rient and water use efficiency using 2 water stress treatments at
[ e discrimination).







