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Research on Improvement of Retting and Extraction
of Roselle, Kenaf and Jute Fibre
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ABSTRACT

Research on improvement of retting and extraction of roselle, kenaf and jute fibre was grouped into
three topics; 1) survey on farm practices, 2) study on major factors that affect retting and extraction process,
and 3) development of small retting pands.

Farm practices on retting of fibre crops were found in ditch along roadside, in rice field, in farm pond
and in natural water resources. These ponds contained 10"~ 10 colonies of microorganisms per one millilitre
of water.

Retting in farm pond water took shorter duration (5-6 days) than in rainfall or underground water.
Optimum retting temperature ranged between 30-40°C with the optimum pH of 4-6. Major microorganisms
for retting process were released from crop stem.

Fresh bark refting shortened retting duration as same as application of urea at the rate of 0.01 % of
fresh stem weight. However, retting duration and water ratio greatly depended on crop species and varieties.

Repeat retting in the same pond decreased fibre quality. Fibre quality improvement was obtained
when extracted fibre was washed in clean water. N deficiency plant resulted in delayed retting process or even
not completed the process but stayed green and rooting.

A rectangular pond of 36 sg.metre was sufficient for retting of one rai crop. Recommended retting

was fresh bark retting with application of urea 0.01%and covering with water -hyacinth.
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Table I.Characteristics of retting ponds.

Characteristics Paddy Rogdside Prwatp Natural water
ditch pond resources
No. of Sample 14 5i 7 2
Size (m?) 60-324 40-30.000 145-2000  750-75,000
Water depth {cm) 10-70 30-150 70-250 20-200
Duration of ponds 330 245 i-60 260
being used (day)
pH of water
-Retting water average 58 58 6.1 6.5
range 4774 4376 3776 5.1-74
-Non-reiting water average 47 8.0 72 7.0

Table 2. Percentage of microbial population in 1 mlof retting water from 4 types of retting ponds.

Type of Retting Number of microbial Percentage of number of microbial population
Ponds colonies per 1 m| MO MO- MO-
Paddies < 1 0 n 36
10%- 10* 44 36 33
=10 56 X 11
Roadside ditches < 1# 40 31 71
10%-10° 35 58 27
> 10 25 1 2
Private ponds < 57 57 57
10°-10° 14 0 29
> 10 9 B 14
Natural resources <107 M 58 89
[07-t0° 16 16 il
> 10° 10 26 G
Note MOy  Potato dextrose agar  pH S5
MO: Nutrientagar pH7.2
MOs  Thioglycolate agar pH 7.2 Incubated in anaerobic jar

qmauﬂ'ﬁma&ﬁuvﬁﬁaﬁ pH aglugay
4.7-7.3  fienmai Wi 0.09-3.62 dm/ss Tu
mf'}ﬁﬁmmfsﬁﬂwﬂ';gen'h 1 dmss le@gunnan
UIETRINE TR Wissndluiudiawsy
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s
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Table 3. Chemical properties of retting water.

. Duration of pond Conductivity Na NO»
Type of Ponds Locations being used {days) pH {dmys} {ppm)  (ppm)
Paddies Chaiyaphum 10 iz 0.89 0 26
Roi-et i4 52 044 6 0
Srisaket 3 352 0.i4 0 32
Ubonratchathani 3-19 5.5 0.68 8 121
Roadside ditches  Chaiyaphum 20 6.3 1.16 0 100
Nakornratchasima 530 6.2 265 423 102
Buriram 10-30 39 043 20 0
Yasothon 5-14 47 0.57 10 42
Srisaket F0-30 5.7 040 1 62
Surin 440 64 025 4 2
Ubonratchathant 1-30 5.8 0.81 4 65
Private ponds Nakornratchasima 1-30 6.0 247 415 286
Udonthani 30 7.0 a.h 4 ¢
Ubonratchathani 1-30 59 315 2 42
Chaiyaphum 14-45 6.8 0.77 0 148
MNatural resources  Nakornratchasima 30 56 362 1493 403
Buriram 2-10 13 0.08 5 |
Yasothon 30 62 0.09 5 2
Udonthani 15 64 0.26 21 0
Ubonratchathani 15 6.7 041 43 110

Tabled. Effects of different sources of water on the duration of retting (days).

Duration of retting

Sources of water remark
{days)

Rain water t6.3a from cement tank

Boiled rain water 16.7a boiled at 100 °C

Underground water |7.0a at KKFCRC

Pond’s water 11.0b KKFCRC retting pond
(water was collected before
commencing refting,

CV (%) 11.6
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Table 5. Effects of stem to water ratio on fibre quality.

Roselle Kenaf Jute
Plant:water NSZ* Kiew  KK60* 977-  NSI* KK Average
Yai M4

1:2.5+clear plastic sheet 1.7 & 1.4 1.5 45 43 25
1:2.5~clear plastic sheet

+core residue i.8 12 (2 L3 1.8 1.8 LS
15 4 15 14 13 14 14 14
1:10 1.8 1.5 2 13 14 15 14
120 12 1.0 13 12 1.7 1.7 13
1:100 12 1.3 1.0 1.0 1.2 1.3 12
average 1.5 14 1.2 1.3 20 20

Note Fibre Quality Score .

1= fibre has exellent quality with cream colour. fustre. clean and soft

5= fiber has worst quality with dark colour. coarse. dirty and high barky ends

*  NS2= Non Soong2
NS1 =Non Soongl
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Kk60 = Khon Kaen6
= Khon Kaenl
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Table6. Effects of temperature on duration of retting (days).

Temperature Kiew Yai Non Soong 2
°C) Ribbon Stermn Ribbon Stem

10 no no no no

20 21 21 21 21

30 8 8 9 15

40 8 9 15 15

50 no no no no

Table 7. Effects of temperature on fibre qualities.

Kiew Yai Non Soong 2
Ribbon  Stem Ribbon  Stem

Quality Temperature

Colour 10 no no no no
20 W 1.5 W20 W 1.5 no
30 Wi WIS W15 W 15
40 wWil0 W10 WBr 3.0 WBr3.0
50 no no no no
Texture 10 no no no no
20 25 35 25 no
g 1.5 30 1.5 30
40 1.5 1.5 50 40
50 no no no no
Lustre 10 no no no no
20 20 20 20 no
30 1.5 L0 20 20
40 1.0 1.0 20 30
50 no no no no
Purity 10 no no no no
20 1.5 20 20 no
30 10 1.5 1.5 3.0
40 1.0 1.0 30 40
50 no no no no

Note : W= while  Br=brown B =black
Fibre Quality Score:
1 == excellent 2=good 3=fair d4d=poor 5= verypoor

Table8. Effects of initial pH of retting water mmasasi 2.1.5 waveshiisumaniledoms
on duration of retting{days).

uvrvenio

pH Non Soong 2 Non Soong 1 . Yo, , o ,

nrsugdaludifiniwnisusanuds o
3 288 345 o . . .
4 200 16 Tualun1TiTenIarTzaalIa InITuIWan uany

) ’ . X a

5 200 304 wirenfuagnuany uszzilavsitle (Table 10)
6 200 328

nmmmaﬁwamﬁm‘]rmﬁaa'xqﬂa;ﬁu%u UWaznTY
widandaudiuazdadrvrlfirautnenlnd
woari lwaniefivanimantdinaiuiunin (Table
11)
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Table 9. Effects of initial pH of retting water on fibre qualities.

Quality pH Non Soong 2 Non Soong 1
Colour 3 WwB 4 DBr 5
4 W1 DBr 5
5 W1 DBr 5
6 w1 RBr 5
Texture 3 20 L5
4 1.0 15
5 1.5 20
6 1.5 20
Lustre 3 30 20
4 1.0 20
5 1.0 20
6 1.0 20
Purity 3 1.0 1.0
4 1.0 L0
5 1.0 1.0
6 1.0 1.0

Note : W =white Br=brown B =black Dbr= dark brown R=red

Fibre Quality Score:
I =excellent 2=good 3=fair 4=poor 5=verypoor

Table 10. Effects of retting water on retting duration of roselle, kenaf and jute at different plant ages.

Duration of retting (days)

Plant Date of Cf)nducung Plat?t Relting water Water from
ages trial species : **
Average Range CV(%) adjacent ponds
50 22-29/7/93 Roselle 57 56 8 60
Kenaf 60 6.0 - 55
Jute 80 80 - 8.0
75 31/7/93-25/8/93 Roselle 7.5 5-H 5 70
Kenaf 10.5 7-17 7 g0
Jute 13.8 10-22 0 nd
87 7-25/8/93 Roselle iLl [1-12 3 nd
Kenaf 12,0 I1-15 il 13.0
Jute 18.1 15-19 7 140
111 1-24/9/93 Roselle 114 7-24 43 90
Kenaf 132 722 33 140
Jute 232 16-35 21 nd
136 26/9/93-19/10/93 Roselle 19.7 13-28 16 17.0
Kenaf 216 13-40 33 nd
Jute 192 14-35 2% 190
176 5/11/93-9/12/93 Roselle 21.8 1529 21 nd
Kenaf 197 13-24 15 nd
Note ; ** non-retting water

nd = not determined
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Table11. Effects of retting water on duration of retting(days) of roselle,
kenafand jute at different plant ages.

Plant Plant ages (days)
species 50 75 87 1t 136 17 Average
Roselle Duration of retting (day)
Kenaf 60 105 120 132 216 197 12.7/13.3
Jute 80 138 181 232 192 16.5
Average 66 106 137 159 206

* =average from 50-136 days
®* = average from 50-176 days

Table 12. Effects of retting ribbon and stem of kenaf roselle and jute on

retting duration (day).
Plant Species  Ribbon Stem  Average Remark
Kenaf 62 54 5.8a Retting conducted in retted
Roselle 4.5 62 53a water which collected from
Jute 6.1 94 7.7b retting ponds in Srisaket and
KKFCRC
Average 56a 7.0b
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Table 13. Effects of dilution of retting water on duration of
retting 76 day-old kenaf ribbon.

Duration of retting

Treatments (days)

SW100%6
RW100% 6

SW 25%+RW 75%
SW 50%+RW 50%
SW 75%+RW 25%
PW 100%

PW 25%+RW 75%
PW 30%+RW 50%
PW 75%+RW 25%

o Lh LA L Lh L a

o
i

CV(%)

SW = Sterilized water, RW = Retting water,
PW = Pond water
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Table 14. Effects of repeating retting in the same water on duration

of retting (days).

Number of water Roselle Kenaf Duration of retting
used for retting Plant:water {days)

1 1:44 143 14

2 1:42 136 24

3 137 1:57 14

4 132 - 21

Table 15. Effects of repeating retting in the same water on fibre guality.

Roselle Kenaf
Number of water 3 Eib h S —— 0
. core ibre streng core ibre streng
d
Used for Retting (1-5) (e/tex) (1-5) (etex)
Washed in slean water
1 1.1 163 12 202
2 1.1 16.1 1.0 14.1
3 1.9 19.5 1.1 15.1
4 1.4 18.2 - -
Average 15 175 1.1 167
Washed in retting water
1 32 152 20 200
2 13 14.6 1.1 13.6
3 2.6 18.3 14 156
4 42 16.7 - -
Average 28 162 1.3 16.7

Note Fibre quality score:

| = fibre has exellent quality with cream colour, lustre, clean and soft
5 = fiber has worst quality with dark colour, coarse, dirty and high barky ends
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Duration of retting (days)

Effects of sterilization of water and roselle stem
on duration of retting (days).
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Table 16. Duration of retting (days) of different varieties of roselle,

kenafand jute.
Percentage of extracted fibre
Plant species Varieties
50% 80% 100%
Duration of retting (days)

Roselle Kiew Yai 7 L¢] 12
Non Soong 2 11 14 19

Kenaf Khon Kaen 60 9 10 19
977-044 9 12 19

Jute Non Soong | 20 3 )
JRC212 24 29 >29

Table 17. Effects of defoliation of roselle kenaf and jute on duration of retting (days).

Percentage of extracted ribre

Plant species Varieties Defoliation
0% 30% 100%

Duration of retting (days)

Roselle Non Soong2 Leaves 3 32 36
No leaves 40 44 48

Kenaf Khon Kaent  Leaves 15 2 48
No leaves i 29 42

Jute Non Soongl Leaves 15 ) 36
No leaves 25 37 4
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‘Table 18. Effects of NPK application on yield and on duration of retting (days) of roselle var.

Non Soong?Z,
g/plant Retting pH of retting water
Height . .
N-P,0,-K,0 Fib Plant (e duration Days after retting

tbre wt. Fresh wt. (days) 13 20 %
0-0-0 - e 102 d * 7.0 75 73
32-00 23 53d 208 b 17 46
32320 30 Hb 208 b 19 43
32-0-32 3.5 65¢c 222 ab 35 35 44 5.6
0-32-0 - Be 110 cd * 7.1 7.6 73
0-32-32 - lde 119 ¢ * 70 77 7.1
0-0-32 - l4e 126 ¢ * 69 75 69
32-32-32 42 102 a 232a 24 39 50
16-16-16 i3 70 be 236 a 2 42 52
CV (%) - 8 4 -

* = incompleted ratting
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Table 19. Effects of accelerating agents on duration of retting (days) of
jute kenaf and roselle in small retting ponds (2x4x0.75m).

Jute Kenaf Roselle

Accelerating agents

Duration of retting (days)

Sunhemp 20 11 -
Roselle leaves 20 - -
Retted water 19 1 21
Ammonium sulphate I8 12 17
Urea 17 12 14
Water 17 14 21
Retting pond (6x40x0.75m) - 10 225

Table 20. Effects of accelerating agents on fibre quality of jute kenaf
and roselle retted in small ponds (2x4x0.75m).

Jute Kenaf Roselle

Accelerating agents

Percentage of good quality fibre

Sunhemp 28 37 -
Roselle leaves 25 - -
Retted water 4] 46 60
Ammonium sulphate 38 53 64
Urea 25 49 76
Water 46 49 68
Retting pond (6x40x0.75m) - 65 67
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Table21. Effects of plant and water ratio and cover materials on duration of retting of
kenaf and roselle retted in small ponds (2x4x0.75m).

Cover material

Plant Plant:water lack plasti
species ’ Overtumn every Water-hyacinth Black plastic Average
3 days sheet
Kenaf 125 4 36 41 3%a
I:5 35 39 36 37a
1:10 3 P 3 30b
Average 37A 32B 37A
Roselle 125 45 45 44 45a
1:5 36 36 43 38a
110 30 30 30 30b
Average 37 37 39

Note : Retting in 6x40x0.75 m pond took 11 days for Roselle and 7 days for kenaf.

Table22. Effects of water ratio and cover materials on fibre quality of kenaf and roselle retted
in small ponds (2x4x0.75m).

) Fibre quality
Plant:water Cover material -
Colour  Lustre Softness Hardend Cleanliness
Kenaf
1125 overturn every 3 days 37 43 38 45 4.0
water-hyacinths 44 46 44 44 42
plastic sheet 46 46 50 50 50
I:5 overturn every 3 days 4.7 45 47 4.7 4.3
water-hyacinths 38 4.3 39 44 43
plastic sheet 23 3.1 36 44 39
1:10 overturn every 3 days 30 27 33 45 34
water-hyacinths 1.8 20 2.8 30 33
plastic sheet 24 19 28 4.1 35
6x40x0.75m Pond 40 20 30 20 20
Roselle
125 overturn every 3 days 43 48 43 50 43
water-hyacinths 48 49 50 50 50
plastic sheet 38 39 47 50 47
I:5 overturn every 3 days 4.8 48 438 45 50
water-hyacinths 45 4.5 46 46 4.8
plastic sheet 43 43 4.5 50 45
1:10 overturn every 3 days 40 40 4.0 50 50
water-hyacinths 40 40 40 50 50
plastic sheet 40 40 45 50 30
6x40x0.75m Pond 20 20 50 5.0 30

Note : Fibre Quality Score:
=excellent 2=good 3=fair 4=poor 5=verypoor
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