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Succession of N’iiur_c-bial Communities in Jute and Mesta Rets

G. SUBRAMANIA IYER! and P RAJASEKARAN?

Experiments carried out to study the succession of microbial communities In the retting
of [ute and mesta with varying quantities of water revealed variations in their distributions. The
bacterial population showed an increasing trend with the progress of retting until comple-
tion. Wider variations wera observed in the distribution of yeast, fungal and pectalytic
bacteria. The anaerobic bacteria was found maximum during the 10th day, The acid forming
bacteria dilfered with PH and varying lavels of acids producad during the retting process,
A combination of different groups of efficient organisms might be helpful in guickening the

process of retting.

That the process of retting,
mediated by microorgaisms is well
documented. (Chesson, 1978) Utilisa-

tion of yarious organisms as tools is

by far the most important and cheapest
method among ‘the differant processes
employed viz. Mechanical. Chemical
and others in the retting of commercial
crops like jute and mesta. The various
flora- in the rets follow different
petterns of distribution during the
process of retting. Experiments were
conducted in this laboratory not only
to study the pattern of suscession of
microbial communities but also to learn
whether they could help in quickening
the retting process.

METERIAL AND METHODS:

Jute and mesta plants obtained
from the cotton breeding station were
tied into bundles of 2 kg. each after
removing the leaves and cutting off the
branches and were immersed in water
In the ratios 1:15 and 1:20 (Plant :
Water) for jute and 1:10 and 1:15 for
mestain 1X0.5 X0.5m. concrete tanks.

Water (Ret liquor) samples were colle-
cted as per standard methods on the
5th, 10th 15th and 20th days and
screened for the microbial population
following approved procedures.

Total bacteria was enumerated in
Nutrient glucose agar (Allen, 1953).
Total yeast was enumerated in medium
containing yeast extract 10 g; Peptone
20 g; Glucose 20 g; Agar 15 g in one
litre distilled water, The total fungi was
enumerated in Martins Rose Bengal
agar containing Dextrose 1.00g; Pept-
one 5.0 g; KHy Po,- 1.00g; Ma So,
0 6g; Rose Bengal (1 in 30000) Agar
20.0g; streptomycin sulphate (30.0
mg) in one litre distilled water.

- The cellulolytic bacteria were,
enumerated in Dubos cellulolytic
medium having NaNos-1.0g; Mg So.-
0.5g; K:HPO, 0.5g; Kcl 0.5g; Fe«(S0,),-
Trace; Agar 15.0ginone litre distilled
water with a 10 mm. filter paper disc
as the carbon source, The pectolytic
bacteria were enumerated in modified
Dubo’s medium with sodium polypec-
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1ate as the carbon source, The anaerobic
bacteria were enumerated adopting
MPN method (Siebert and Hattingh,
1967) in medium of the following
composition Yeast extract 5.0g; casein

hydrolysate *156.0g; Glucose 5.5g;
L-cystine 0.5g; Nacl 2.5g; Sodium
thioglycollate 0.5g; 'Agar 0 75g;

Resazurin (1 in 1000 Solution) 1- ml.
in ong litra distilled  water.

The pH of the ret liquors was
measured once in two days and the
acid forming bacieria enumerated as
dascribed by Chynoweth and Mah,
1877).

RESULTS AND DISCUSSION

The bacterial population showed
an increasing trend with the progress
in retting, upto the completion (Table1)
Also an increase in population was
observed with increase in 'dilution in
jute, while in the case of mesta, upto
the 'Sth day, maximum population
was observed in the 1:15 ratio; but
afterwards it was in 1:10 ratio. The
highest population recorded was (66.
66 x 10%perml) in the case of1.20 of
jute on the 20th day while in mesta it
was in 1:10 (152,66 X 10¢ per ml)
ratio. Similar results obtained by Roy
and Mandal (1967) lend support to the
above finding. The increase in popula-
tion with the increase in plants : water
ratio observed in jute might have bean
due to the dilution. of toxic metabolites
like polyphenols and also due to the
occurence of catabolite repression in
lower dilutions (Chesson 1978). In the
case of mesta, the higher population
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in the 1:10 ratio might be due to the
congenial conditions, as the content of
degradable material in the plant is less
when compared to jute (Maiti, 1963).

The yeast population also showed
similar trends of bacteria. . Jute (1:20)
maintained a higher population threugh
out (92.00 x 10¢ per ml) while in' the
case of mesta, the higher was observed
in the 1:15 ratio upto the 10th day
while the 1:10 ratio showed higher
counts thereafter. The higher popula-
tion observed in the 1:20 ratio of jute
might be due to the greater release of
breakdown products like sugars by the
higher bacterial population, « Similar-
trends were observed by Bhat et ‘gf
(1972) in coir rets. In the case of mesta
the higher bacterial population obser-
ved in-the 1:15 ratio upto the 5th day
might have released more breakdown
products compared to the 1;10 ratio.
enbancing the yeast population. But
the higher-bacterial population on the
10th, 15th and 20th days in the 1:10
ratio might have enabled the faster
growth and higher population of yéasts
thereafter,

A steady increase in fungai
population - was ' observed after an
initial drop (Table 1) The initial drop
might have been due to the polyphenols
released, and the lack of nutrients due
to the competition. A slight decrease
in PH also observed upto Gth day (vide
Table}3) This coincided with the initial
drop in fungal population which needs
further clarity as fungi are known to
thrive well in lower pH, The occureance
of fungal population in larger numbers
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in'an anaerobic environment is unlikely
However, relative distribution of
fungi revealed variatiens in the treat-
ments of both jute and mesta. The
. treatments in mesta in general main-
tained higher fungal population. This
might be due to preferential stimulation
of fungi associated with specific fibre
crops and also the nutrients, PH etc,
factors associated with it.

The highest fungal population in
jute (34,33 x 10? per ml) was observed
in 1:20 ratio while in mesta (38.66 x
L0* per ml.) it was In 1;10 both being
on the 20th day. The higher population
in the 1:20 ratio of jute might be due
to the dilution of toxic metabolites
and in the case of 1:10 ratio of mesta,
greater nutrient availability and the
higher initial load might have resulted
in higher fungal population. The
- maximum populations observed on the
20th day might be due to the presence
of cellulose which is easily degraded
by many fungi.

The ability of bacteria to degrade
cellulosic fibres is well known
(Bhattacharyya; 1973). An increasing
trend in the cellulolytic population was
observed with the highes! counts being
recorded on the 20th day (vide Table 2)
The maximum population was observed
in the 1:20 ratio of jute (52.66 = 10+
per ml ) and the 1:15 ratio of mesta
(59.33 x 10 per ml.) Higher number,
of cellulolytic bacteria have been
defected towards the end of {lax
retting (Chesson, 1980).

The role played by pectolytic
bacteria inretting is well documented
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(Baruah and Baruab, 1946); Jayasankar
et al, 1967 Roy and Mandal, 1967,
B at and Nambudiri, 1971; Chesson,
1978 and 1980), In the present study
the pectolytic bacterial population
(Table 2) increased reaching the
maximum (66.66 x 10¢ per ml. and
71.33 % 10 parml for 1:20 of jute
and 1:15 of mesta-respactively) during
the 10th day followed by a reduction
reaching the minimum on the 20th day
Similar results were obtained by
Chesson (1980). A slight disturbance
in the regime of rettingcauses a decrease
in the pectolytic flora (Andrejuk et al,
1978), The concentration of galactu-
ronic acid in the maceration water was
found to increase in the first phase of
retting followed by a decrease in the
last phase (Defranca et al; 1970).
This indicates the population trend of
pectolytic flora and lend support to the
above findings.

~ That anaerobic bacteria, (Table 2)
play a key role in the process of retting
is well known (Andrejuk ef a/, 1978),
In the present study the anaerobic
bacteria followed the same trend as
that of pectolytic flora reaching the
maximum populaiion on the 10th day
(160.9 -x 10s per m! for jute in 1:15
and 91.8 x10° per ml for mesta in
1;15 treatmants) followed by a decline.
Similar trends were observed by Roy
and Mandal {1967). The similarity in
the trend in pectolytic and anaerobic
bacterial population indicates the
capacity of anaerchic bacteria 10
utilize pectinor its break down pro-
ducts (Chesson, 1978).
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Wider variations were observed in
the population of acid forming bacteria
{Table 3) The maximum populations
(79.0 x 10° parml, 105.0 x 10*/m! and
62.0X10" perm!) wero observed in 1:15
ratio of jute and 1:10 and 1:15 ratios of
mesta respactively on the 10th -day
while in 1:20 the maximum population
(69.66 x 102 per ml) was also found
out every alternate days (Table 3). A
negative insignificant correlation was
observed between the pH and acid
forming organisms. This might have

been due to the feed back in inhibition
of acid formers. Also the higher acid
concentrations might have affected the
other organisms like pectolytic bacteria
(Myser Ali et al. 1470) which in turn
might have restricted the release of

degraded substances af fecting the aid
forming population,

The various organic acids elabor-
ated as the break down end products by
acid forming organisms forms the basic
substrates for utilization by many
anaerobic bacteria. Probably  the
organic acids so formed might have
helped in the specific proliferation of a
selected group of anaerobic organisms
capable of effecting efficient brakdown
of pectic substances.
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" TABLE: 1 D!‘st‘ribmion of Microbial Population During Dif(erént Stages In Jute And Mosta Rets®
i £

Microfiora No. of days Treatments (Plant : water ratio)
of retting
Jute Mesta
1156 1:20 110 1:15
First 16.50 13.96 23.00 17.35
Bacteria
{X10° per ml,) 5th 56.66 67.00 47.66 57.66
10th 74.33 116.66 115.66 8333
15th 65.00‘ 107.33 104,33 82.33
20th 110.00 166.66 152 65 116.66
First - 2033 15.00 22,33 18.66
Yeast 5th 36.66 44,33 39.66 42 66
(X104 per ml.)
10th 40.33 §5.66 46,00 50,66
15th 53.66 73.33 70.33 52.33
20th 62.66 82.00 82.66 54.33
First 17.00 15.66 21,33 18 33
Fungi ) 5th 9.66 16,00 11,33 9.66
10* per ml) '
* 101h 10.33 14.66 13.00 12.00
16th . 1588 23,33 20.66 18.33
20th 22,00 34.33 38.66 22.66

® Cimirne sonrssent moan af thene renlicatiane
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TABLE; 2 Dlstclbulipu'of Differant Bacterico During Different Perlods of rotting of Jute A:'m'_Mesta

Treatments No of days of retting
{Plant: Water) First day 10th day 20th doy
' ~a) Cellulelytic bacteria (X 10¢ per mh)*® ,
Jute 1:15 6.33 21.6 48.3
Jute 1., 20 4,00 23.6 52.6
Mesta1: 10 9.66 18.3 45.6
Mesta 1 .16 6,66 25.3 593
b) Pectalytic bacteria +X10' per m! )®
Jute 115 12.33 62,3 30.6
Jute 1:20 9.66 66.6 28.0
Mesta 1:10 14.33 69.0 296
Mesta 1: 15 12.66 71.3 386
¢) Anaerobic bacteria (X 107 per mi.)**®
Jute 1:15 7.0 1609 172
Jute 120 5.0 918 348
Mesta 1;10 8.0 141 70
Mosta 1 ;15 7.0 818 221
‘ d) Acid forming bacteria (X 10?/per ml.)*
Jute 1:15 17,66 78.0 66 3
Jute 120 14,00 61,66 60.0
Mesta 1:10 20.33 105,00 63.6
Mesta 1: 15 15.33 62.00 54 3

o pean of threa replications.

TABLE 2 Variation In The PH of The Ret Liquors During The Retting of Jute And Mesta

PH of ret liquor

Period
of retting
{Days) Treatment (Plant ; Water)
Jute Mesta
145 1;20 110 1:15
Initial 7.25 7.25 7.25 7.26
2nd 6.45 6.50 610 6,560
ath §.06 6,16 5.90 6,20
Bth 6,70 6,80 6.60 6.40
8th 7.00 6.65 6,75 6,90
10th 6.50 6,90 6.20 6.80
12th 6.80 6,40 6.60 6.90
14th 7.00 6,60 6,90 6.70
16th 6.80 7.00 7.20 7.10
18th §.90 6.80 7.10 7.20
20th 7.10 6.90 7.20 710
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