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Microbiological Changes Accompanying
Degradation of Water Hyacinth in an Anaerobic Digester

P. RAJASEKARAN?

It is well known that cernain aguatic plants like Eichhornia crassipes (Water
hyacinth). Ipomoea repens. Salvinia bilobo and 5. auriculota (the floating ferns) and cer-
tain other grasses that grow in wasie water have not only the ability to protilerate pro-
fusely in @ short period but also the capacity to absorb considerable amounts of nutrients,
The chopped materials, if properly blended with cow-dung and allowed to ferment
anaerobically. could generate methane rich biogas for cooking. lighting and other purposes
(Singh, 1278). Since water hyacinth is very rich in protein and nutrients, it has consider-
able promise in the ares of biogas production, 1t is of interest to stedy the distribution of
various microbial populations in an anaerabic digester incorporated with this weed along
with cowdung and old slurry in relation 1o biogas generation, Hence this experiment

. was earried oul to study the 1cle played by microorganisms in the bioconversion of

digestive waste materials,

MATERIAL AND METHODS

The experiment was carried out
in 5 litre capacity tin digestors with
arrangement for measuring the gas
output at 24 hours intervals. The com-
posite slurry samples from the anaero-
bic digestors were collected in 250 m!
capacity sterile, wide- mouthed, ground-
in stoppered glass containers for
carrying out the microbiological ex-
amination. The various microbial
populations were estimated following
the serial dilution technique (Raja-
sekaran and Lakshmanan, 1978). The
coliforms and focal streptococei were
anumerated by the multi-tube dilution
technique as discribed in Standard
Methods (Anon, 1965). The methano-
genic bacteria were enumerated by
employing a suitable medium that
favoured the growth of these orga-

nisms with a mixture of Eﬂ.f::; H, and
209, CO; (Balch and Wolfe, 1976).
The slurry samples after biodigestion
over a period of 8 weeks were col-
lected and analysed for its N, P and
K contents as per standard methods
(Anon., 1965). '

RESULTS AND DISCUSSION

The discussion of various orga-
nisms in tne slurry samples collected
and exasmined from the water hyacinth
incorporated treatments at different
proportions containzd in the anaerobic
digestors are presented in Table |.
The relative volume of gas generated in
the wvarious digestors incorporated
with varing guantities of water hya-
cinth is given in Table 1l. The manu-
rial value of the slurry digested along
with water hyacinth is presented in
Table 111,
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TABLE | Distribution of Mierobial poulation in the cow-dung slurry treated with watoe-
hvacinth (Eichhernla grossipes (Mart) Solms) .
(Expressed por g on aver dry basis)

Combination ot collulelytic  Methano- * - Faecal,

cow-dung:ald Bacteria Fungi Actinomy- organisms  genic bac-  Coli- - streplo-
slurey - waler caies iaria forms - —-couti
hyacinth (V/V)  (x109) {x103) (x109) (%x107) (x101)  {x103)° (x10%]-
T 100 ml) ¢ 100 mi)
1:1:1 1.0 0,5 0.5 375 - 1100 . 16
2. 1:1:0 2.5 1.0 2.5 208 _ Coa4s0 M
AR P R 1.5 16.0 100 68 2.0 13100 15
4, 11:1:0 0.5 5.0 5,0 52 3.5 180 15
5, 2:1:1 10,5 0.5 6.0 105 18,5 460 17
6. 2:1:0 2.0 1.0 1.5 65 5,40 1160, 15
TABLE I Gis production at dilferent proportions of cow-dung. old ':Turw and water 'h*,ru-::irnl
Combination Avarage gas production in cc/day . Dverall
of cowdung: - ¢ @verage
old slurry | | 1] v Vo Vi QaE pro-
water week waek week weok wagk week + duclion in
hyacinth . celday
1. 1:1:1 1578.57  1164.28 2100.00  1385,7) 700,00 657,14  1264,28
2 1:1:0 300,00 £83.33 833,33 £57.14 00,00 600,00 BB5.20
3. 1i:7:1 170000 119285  1600.00  1300.00 700,00  421.43._ 1152.38
9 1 3. :1:0 1071.42 1150,00 1350,00 1228.57 700,00 700,00 1033.33
5. 2 :3} -!I- 800,00 ' 1300.00 170000 200,00 1320.00 1326.00 1_295.00
6. 2:1:0

1507.14 1250.00 180000 1200.00 700,00 571.00 117136

TABLE Il Manurial value of the digested slurry in the water hyacinth incaorporated treatment

Treatment Percenlage Percentage _ " Parcentage
s ¥CD:05:WH N increase Paiy increase KaO increase over
No. ovel control overcentral ' -
1 1:1:0 1.8 — 0.50 - 0,52 —
2. 1:1:1 1.23 4,23 0.61 22,00 0.59 13,46
3. 1i:1:0 1,08 — . 0,58 —_ 0,54 —
4, 1i:1:4 1.30 19,27 0.62 6.70 061 ° . 558
5. 2:1:0 1,18 - © 0.6 — 0.55 C—
6. 2:3:31 1.3 11.02 0,64 4,92 0,57 3.64

*CD = Cow-dung 0S= OQldslurty “WH = Water hyacinth (chopped) '
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The . total bacterial paopulatoin
varied with the different treatments,
the maximum recorded being 105
(x108/g) in the digestor with cow-
dung and old slurry mixed (V/V) with
water hyacinth in the proportion of
2:1:1. The maximum cellulolytic
population was recorded in yet ano-
ther digester 275 (x103%/g) wherein
the mixing of cow-dung:old slurry:
chopped water hyacinth was in the
proportion of 1:1:1 by volume. How=~
ever, the methanogenic bacteria pre-
vailed to a maximum extent viz. 185
(x10%/g) in the treatment where the
bacterial population was recorded
maximum. (Variations were observed
with regard to the fungal, coliform
and feacal streptococcai populations).
it is in this digestor. the maximum
gas generation of 1296°C was re-
corded, thus indicating a positive
correlation with the bacterial popul-
ations. The use of water hyscinth as
an additive to enhance biogas gene-
ration has also been indicated by
Deshpande et ol. (1979). It has also
been estimated that on an average,
the water hyacinth harvested annually
from one acre of pond could gener-
ate 2 million cubic feet icft) of gas
(Anon,, 1978). In addition, the residue
obtained from such a biogas digestor
can provide organic matter rich in
N, P and K to be used as an efficient
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organic manure. The manurial con-
tent (N, P, Qg and K, O) of the wate:
hyacinth incorporated digested slurry

. was found maximum in the treatment

containing cowdung : cld slurry ; water
hyacinth in the proportion of 2:]1:1
when the maximum gquantity of gas
generation was also recorded, Proper
utilization of the aguatic weed for both
fuel and organic manure production
through biofermentation appears 1o
open up new possibilitias of its man-
agement in avoiding secondary pollu-
tional effects from the dead and
decaying plants.
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