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and replica plated on the same agar and incubated for 72-96 hrs. Then one of the replicas was
flooded with Certimide (2%) solution and kept for 45 minutes. Plates were then washed with 1M
NaOH thrice to obtain clear hydrolization zones. Colonies having Potency index (halo zone
diameter/ colony diameter) greater than 3 were selected for further study (quantitative estimation).
Afier purification through repeated sub culturing, these bacterial cultures were inoculated in the
YE-pectin broth and incubated for 48 hrs in shaking condition at 180 rpm and then estimated for
pectin lyase activity by reducing sugar estimation (Dinitro Salicylic acid reagent method) method
with D-galacturonic acid as calibration standard at 535nm using three different substrates (Miller,
1959). Following this technique, the isolates having very high pectin lyase activity were further
screened out from the large group of initially isolated pectinolytic microbes.

The screened isolates having very high pectinolytic activities were further tested for their
xylanase activity. The pectinolytic bacteria showing clear halo zones in the xylan agar were further
used for quantitative estimation of xylanase activity. The xylanolytic activity of the screened
isolates was done by reducing sugar estimation method with 3, 5- Dinitrosalicyclic acid using xylan
as substrate and D-xylose as calibration standard. Now, the isolates having high pectinase as well as
xylanase activity were further screened for cellulolytic activity. The promising isolates showing
halo zone formation after flooding the colonies on CMC agar plate with Congo red and quantitative
estimation of cellulose activity by reducing sugar estimation method with 3,5-dinitro salicylic acid,
using D-glucose as calibration standard, were discarded from the promising group of isolates. After
screening, we had now only those isolates which had pectinolytic as well as xylanolytic activity
without any cellulase activity.

These promising isolates were further screened for antagonism by using standard method.
The isolates showing antagonistic activity were discarded. The isolates screened out for making
efficient retting consortium produce cellulose free- pectinase, xylanase and found compatible with
each other. Finally the isolates were applied in all probable combination and tested for pectin
degrading capability. Out of all isolates, a combination of three isolates in the form of a microbial
consortium was found to be very effective for jute retting purpose (Majumdar et al. 2009). These
three isolates were later identified as three different strains of Bacillus pumilus. This microbial
consortium was found highly effective in jute retting and can be used for jute/mesta’ retting with
improvement in fibre quality during drought condition utilizing very little amount of ground water
in artificial polythene lined or cemented retting tank. The consortium can also be used for quality
fibre production in stagnant water of natural retting tank under traditional method of retting. A
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patent application on “A microbial consortium used in faster retting of juteé and mesta” has been
filed to the patent office, Kolkata on 30/3/2011 (Application no. 418/KOL/2011).

Development of user friendly talc based formulation of microbial consortium

The liquid form of microbial consortium developed by CRIJAF had viability for limited
period of time under normal condition, which was not suitable for field application purposes besides
problem in handling and application of liquid form. To overcome this, search for suitable carrier
materials which can be used for the development of powdery formulation of microbial consortium
with increase viability was carried out. Several carrier materials like charcoal, jute leaf manure, and
tale were tested to find out the suitable one for powdery formulation of microbial consortium.
Finally, locally available commercial grade talc was used as carrier material to see the possibility of

using it for making powdery formulation of microbial consortium.
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M) comstoma e it A easy to handle talc based powdery formulation
(Fig. 1) can be stored in room temperature for
6-8 months and can be used for retting of jute
and mesta as and when it is required
(Majumdar et al. 2011). By developing this

formulation,  the  problems  regarding
S R

Fig 1. CRIJAF microbial formulation
(CRIJAF SONA) for retting

transportation and application at field level was

eliminated.

Modified conv;,nﬁonal method of retting with microbial formulation
The scarcity of rainfall during retting period in recent years in jute growing areas of eastern
India in general and West Bengal in particular hindered the retting process culminated to the

production of inferior quality fibre resulting reduced net income. The repeated retting of jute and
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mesta in the same stagnant water of natural retting tank led to the production of inferior quality fibre
if addition of fresh water either from rainfall or ground water resources are not met after each
retting. Moreover, in case of less rainfall retting of jute and mesta utilizing uplified ground water
lengthen retting period and requires repeated watering for retting. Under such situation, use of talc
based microbial formulation developed by ICAR-CRIJAF was found suitable not only for the

reduction of retting period but also for the improvement in fibre quality by at least two or three

Retting Technology {
Improved jute retting by talc based microbial formulation ‘

1:Harvested jute
2:Jak making

3:Talc based
mcrobial
formulation

4: Applicabon of
mcrobial
formulation

5: Jak ready for
retting

6:Fibre extracton
and washng

7:Fibre drying and
produced fibre

Fig. 2. Modified conventional method of retting with microbial formulation

Here, in this method, instead of using mud and banana plants as jak materials for immersion of
jute bundles, old cement bags filled with soil/mud/sand/bricks etc. are used for immersion purpose.
At the time of making the ‘jak’ of jute bundles, the talc based formulation is applied on the jute
bundles in each layer and when the ‘jak’ is ready, the filled cement bags are kept on the jute bundles
for proper immersion in the water (Fig. 2). As no banana plants and mud is used directly for
immersion purpose, the retting water in the retting tank does not, become dirty, and in the same
stagnant water 2103 times retting can be carried out using the same filled old cement bags. Three to
four kg microbial formulation is needed for quick retting of jute and mesta plants harvested from 1

bigha (0.13 ha) land. For the second or third retting in the same stagnant water, the need of
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microbial formulation will be half of the amount required at first retting. By following this method,

farmers can get quality fibre with good golden colour, lusture and strength (Table 1).

Table 1. Effect of microbial consortium on retting duration, fibre recovery and quality
parameters of jute fibre (two years pooled data)
- Polythene lined tank Concrete tank
*Quality Without | Without cD
With microbial With microbial
parameters . microbial microbial (P=0.05)
consortium e consortium ,
consortium consortium
Retting
. 14 21 13 20 1552
duration (days)
Fibre strength
27.0 228 28.1 23.5 1.04
(g/tex)
Fibre fineness
28 3.0 27 3.1 0.26
(tex)
Fibre recovery
3.75 327 3.82 3.34 0.21
(@)
Root content No Yes No Yes -
Bright & Bright &
Lustre g . Dull & Dull -
Shining Shining

Source: Das et al., (2015), Agric Res.

Demonstration of improved retting with microbial formulation

The talc based microbial formulation developed by CRIJAF was extensively demonstrated
in various jute growing districts of Assam,West Bengal,Bihar, Odisha, Bahraich district of Uttar
Pradesh and mesta growing district of Andhra Pradesh during the retting season of 2012-2016. By
using this talc based formulation in natural retting tank the retting period was reduced by 6 to 7 days
with improvement in fibre quality by 2 to 3 grades. Whole plant retting of jute in cemented retting
tank with talc based microbial formulation was completed in 13 days with fibre strength of 29.5
g/tex (Majumdar et al. 2013). Under in-situ retting, It has been observed that the mesta retting was
completed in 13 to 15 days with microbial formulation compared to 25 days required under

conventional method of retting, thereby reducing the retting period by 10 to 12 days in Srikakulam
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district of Andhra Pradesh during the month .of October & November and the farmers earned
additional Rs. 400 /q fibre for the improvement in fibre quality.

Quality improvement

There was a sharp improvement in fibre quality in terms of colour, lusture and fibre strength
with the use of CRIJAF microbial formulation for retting over the traditional method of retting
(Table 2). Besides reduction in retting duration, the fibre strength is also improved substantially
with the use of this microbial formulation notonly in West Bengal but also in eastern Uttar Pradesh
and Mesta growing district of Srikakulam, Andhra Pradesh. The retting duration is reduced by 5 to
7 days in most of the places and in mesta growing district of Srikakulam, the retting duration is

reduced by more than 10 days with the use of microbial formulation for retting.

Table 2. Effect of microbial formulation for retting on retting duration and fibre strength in
various jute growing states of India
Retting : Retting duration under
District & State No. of demo duration Ftbre./srrength traditional method
‘ (days) g (days)
Hooghly, West Bengal - 44 9-14(11.6)" | 23.1-30.1 (26.2) 15-19 (18.2)
N 24 P;
| NorthZ3 Ereanas, West 79 10-17 (13.4) | 23.9-28.8 (25.2) 17-21(19.5)
Bengal
Nadia, West Bengal a7 11-19 (14.6) | 23.3-31.6 (25.7) 21-23(22)
Murshidabad, West
Bengal 05 13-14 (13.6) | 24.0-29.0 (25.4) 16-21(18.6)
#Malda, West Bengal 20 12-14 (12.7) | 23.5-26.1 (24.6) 17-22(19.5)
Baharaich, Uttar Pradesh 15 09-11(9.2) 23('25; :;())8 15-17(16.3)
Srikakulam, Andhra
Priiih 60 13-15 (13.6) - 22-25(23.8)

The values in parenthesis indicate the mean value.

“*Source: Majumdar and Satpathy (2014), Indian Farming

The average fibre strength of the resulted fibre ranged between 24.6 to 26.2 g/tex , which is
quite good for jute fibre. F: arming community associated with the demonstration of improved retting
benefited economically as they got 8 to 10% higher production of quality fibre over conventional
retting (Majumdar e al, 2014) and also higher price for better quality fibre @ Rs. 200 to 500/q fibre
over conventionally produced fibre depending upon the improvement in quality of fibre (Majumdar
et al, 2015).

68




image9.jpeg
Feasibility of repeated retting

Large scale field trials on repeated retting (3 times) in stagnant water with CRUJAF SONA
decreases retting duration by 6 to 7 days compared to conventional retting. Fibre recovery also
increased by 10-12% over conventional retting. Fibre quality parameters like fibre colour, strength,
fineness, lusture and root content were well maintained in improved retting with microbial
formulation (CRIJAF SONA) compared to conventional retting. The total microbial population as
well as pectin, xylan and lignin ‘degraders in retting water were higher under conventional retting
compared with improved retting with CRIJAF sona after first retting of jute, which gradually
increases in case of improved retting and recorded higher values after third retting of jute compared
to conventional retting. The lower microbial population after 3" retting of jute in conventional

retting is because of high BOD and organic matter accumulation in retting water.

In-situ retting of whole plant jute

In-situ retting of whole plant jute was introduced to eliminate the carrying cost of harvested jute
plants to the retting site and this technique involves the construction of a circular micro pond of 6.5
m floor diameter, 7.5 m top diameter, and 1 m depth having 1 m wide earthen embankment in the
lowest comer of the jute field, so that farmers have not to carry their harvested jute to a distant
retting site for retting (Ghoral e al., 2009a, b). This retting tank is lined with polyethylene sheet,
which is sufficient to ret jute/ mesta harvested from one bigha (0.13 ha) of land with the help of
CRIJAF microbial retting consortium in a 1: 1 ratio of jute plants: water within 12- 15 days with 2

to 3 grade improvement in fibre quality.

Working module of in-situ retting

After construction of circular retting tank of above mentioned diameter, it is lined with a
good quality polyethylene sheet (800 to 1000 gauge, 30 fi x 27 ft). The sharp bases of the jute plants
have to blunt by ramming the bundles on hard surface to avoid damage to the polyethylene sheet. A
single layer of straw bundles may be arranged radially at the bottom of the pond over
polyethylene/tarpulin sheet to avoid damage to the polyethylene sheet. Harvested jute bundles
should be arranged radially up to three layers keeping base of the plants towards periphery of the
pond. Microbial consortium (>10" cfu) should be applied to the jute bundles in the pond. Under
ground water was then added to the retting tank. The jute bundles are then covered with
straw/aquatic weeds. Cement bags full of sand/soil or brick sealed properly and should be kept over
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the jak for immersion of jute’bundles in the water. After retting, the fibres have to be washed in the
retting pond itself after removal of 50% retted water and addition of fresh water in the pond. The

fibres are then sun dried on the embankment of retting pond (Fig. 3,4, 5 & 6).

Fig 3. Radial straw arrangement along the Fig 4. Application of microbial consortium

periphery of in-situ retting tank

Fig 5. Sand-filled bags over the jak to avoid
Fig 6. Fibre extraction in the in-situ retting tank

floating
Advantages of in-situ retting
¢ Retting is completed within 12 to 15 days compared to 18 to 21 days under conventional
retting. - .
e Transport cost of harvested jute bundles to the retting spot under conventional method (35 to
40 man days/ha, amounting Rs. 3500 to 4000) will be eliminated in this method.
¢ The pond can be use”d for fish cum paddy culture after retting. ”
e The quality of fibre will be improved at least by 2 to 3 grade.

e The famer will be benefitted by Rs. 5000 to 6000/ha over conventional method.
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e The pond-émbankment can be utilized for plantation of high value vegetable crops (early

cauliflower, cabbage, brinjal, tomato and capsicum etc.), which will compensate the cost of

polythene.

Impact of improved retting using microbial formulation

«  Production of quality fibre becomes a reality.

+  Productivity improved by 8-10% because of reduction in retting period.

+ Farmers got higher price for their quality fibre @ Rs.200 to 500/q extra over traditionally
produced fibre.

« Repeated retting can be carried out in the same stagnant water without degradation in fibre
quality.

* The improved method of retting is user friendly and the health hazard problem has been
reduced drastically.

+  Production of quality fibre in stagnant water has got a new dimension.

« The quality fibre needed for the production of diversified products by the industry may be -
fulfilled by using the microbial formulation for retting.

+ The valuable currency spent to import jute fibre for diversified products may be minimized.

Conclusion

A good crop of jute not necessarily always produces quality fibre. The quality jute fibre
production entirely depends upon the process of retting. Slow moving clean water produces best
quality fibre, but such conditions are rarely prevailed in the jute growing areas of India. Scarcity of
water or low rainfall during retting time compels farmers to ret their jute crop in stagnant water
resulting in low quality jute fibre. Under such. situation, mechano-microbial retting and in-situ
retting with microbial consortium techniques developed by CRIJAF proves to be suitable for
farmers. By following these techniques, farmers can ret their jute crop in lesser time with very less
quantity of water along with improvement in fibre quality and more net income than conventional

method of retting.
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