ISSN: 2287-688K

Annals of -

Vol 9, Issue 5 (2020) pp. 3860-3868 Research Article

\=

Impact of sugar factory effluent on mycoflora of seed and
rhizosphere of Pearl millet (Pennisetum typhoides)
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Abstract: Microorganisms play an important role in the growth and ecological fitness of their host. Seed
and soil health are important in growing crop. Seeds of Pearl millet in different concentration of effluent
(0, 10, 50 and 100 %) have been treated to study germination and mycoflora grown during germination.
Increased seed mycoflora were found in 50% treatment (Aspergillus niger, A. flavus, A. terreus, Penicillium
verruculosum, Fusarium oxysporum, and Curvularia lunata). Aspergillus flavus were common in 100 %, 10, %,
and control (0%). Percent germination was 0 % in 100 % effluent treatment. Highest percent germination
was reported in control (86%) followed by 10 % (48 %), and 50 % effluent treatment (24 %)). The
rhizosphere and non-rhizosphere mycoflora of Pearl millet at different growth period (15, 30, 45, and 90
day) were studied with different concentration of sugar factory effluent, (0, 10,50 and 100 %) following
serial dilution plate method, (Timonin, 1940). Species of Aspergillus, Fusarium and Penicillium were very
commonly isolated from the rhizosphere. The rhizosphere mycoflora was very high at flowering stage of
plant growth i.e. the microbial population was increased with age of plant up to flowering stage then it
was decreased. Qualitatively 16 fungal species were recorded from the rhizosphere and soil. It is seen
that Aspergillus niger, A. flavus, A. fumigatus, A. nidulans, A. terreus, Alterneria sp., Penicillium funiculosum,
Rhizoctonia bataticola, Rhzopus stolonifera were dominant both in the rhizosphere and soil. The species like
Cladosporium oxysporum, A. ustus, curvularia lunata, Helminthosprium sp., Mucor sp., Aspergillus acculeaus
and Trichothecium sp. were occurred randomly. Results on an average basis indicated that Aspergillus
niger, A. fumigatus, A. ustus, Curvularia lunata, Fusarium oxysporum, Mucor sp. Penicillium funiculosum, and
Trichothecium roseum appeared to be stimulated due to effluents whereas species like Aspergillus nidulans,
Aspergillus terreus, Alterneria sp., Cladosporium oxysprum, Rhizopus stolonifera, Torula sp., and Aspergillus
acculeatus were found to be inhibited due to effluent treatment. The R/S ratio also corresponded to this.

Keywords: Sugar factory effluent; Pennisetum typhoides; seed mycoflora; rhizosphere mycoflora; soil
mycoflora; R/S ratio.

Introduction cane, 20-22 Mt white sugar and 6-8 Mt jiggery
In India, sugar industry is the second largest and khandasri to fulfill the domestic
agro-based industry and it contributes signify- consumption of sweeteners.

cantly .to the 'soc1o-ecor.10m1c deyelopment _Of The industry is able to export around 1300 MW
the nation. Indian sugar industry is also a major . . .
of power to the grid. Sugar industry is also
sector to create employment probably 7.5 per . .
. . . involved to make avail of sugar complexes by
cent in Indian economy. The sugar industry . . - .
lays a leading role in global market being the manufacturing  sugar, - bio-electricity,  bio-
P yld’ ‘3 ; tg q A Bg 1 ethanol, bio-manure and chemical. (Venkatesh
word S secon i aiies ;Jrzc)S(;ce; al Zrl 4% and Venkatewarlu, 2017). Sugarcane farming is
pI‘C(; ucing nearty te.ml T; o &0 fidsu%ar the source of livelihood for nearly 2.5 crore
and sugarcane respectively. ! 'e sugar industry people in rural Maharashtra.
produces around 300-350million tonnes (Mt)
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The
employment to about 1, 65,000 workers, besides

sugarcane industry provides direct
eight lakh workers engaged in harvesting and
transport operations every year for six months.
Rising trends of using the waste water (indust-
rial effluents) for irrigation has the advantage of
pollution removal where the pollutants are
partly taken up by the plants and partly
transformed in the soil without causing any
damage. The findings of Damodharan and
Reddy, (2012) suggested that the irrigation with
the treated sugar industry effluent character-
ized by high nutritive value can improve the
overall growth of the sugarcane compared to
the bore well water. Dilute sugar mill effluent
could be used for irrigation in nutrient depri-
ved environment, (Hussain, 2013). The growth
parameters like height of the plant, length and
breadth of leaves, number of leaves per plant
enhanced with increase in concentration of
distillery effluent up to 75% but decline in
growth parameters was observed in 100% treat-
ment in sugarcane (Rath et al., 2010). Higher
concentration of sugar mill effluent could
inhibit seed germination and seedling growth
and eventually yield in some crops such as
green gram (Baskaran et al., 2009), peanut (Siva
Sathi and Suja Pandian,2012). Furthermore,
irrigation with treated effluent minimizes the
use of mixed compound chemical fertilizers,
increases the soil organic matter, improves soil
physical and chemical properties, upgrade soil
fertility, and it is helpful for building good soil
ecosystem and sustainable sugarcane produ-
ction. It was interesting that the seedling
growth was lower in control than the effluent,
(Khan, 2019). Sugar mill effluent is acidic in
nature and dull white in colour with decaying
molasses smell It affects photosynthesis and
reduced the composition of substances by
microbes (Bhuvaneswari et al., 2013, Saurabh
and shailaja, 2014). Large amount of organic
and inorganic substances present in higher
concentration in sugar factory effluent which

affected the
because of the high salt content which caused

adversely seed germination
change of osmotic pressure outside of the seed.
It decreased water absorption of the seed and
then inhibited the seed germination (Adriano et
al., 1973). Highly acidic nature of effluent might
be responsible for the damage of seeds and
inhibition of percent germination. A total
number of 15 species belonging to 9 genera of
fungi were isolated during investigation in
various sugarcane industries of Madhya Prad-
esh by Awasthi et al,, (2011). Sangeeta et al.,
(2017) isolated Aspergillus, Rhizopus, Alterneria
fungal flora and Bacillus and Staphylococcus
bacteria from the sugar factory effluent.

In 1904 the German agronomist and plant
physiologist Lorenz Hiltner first coined the
term "rhizosphere" to describe the plant-root
interface, a word originating in part from the
Greek word 'rhiza", meaning root (Hiltner,
1904). Hiltner described the rhizosphere as the
area around a plant root that is inhabited by a
unique  population of  microorganisms
influenced, by the chemicals released from
The

microorganisms compete for water, nutrients

plant  roots. rhizosphere inhabiting

and space and sometimes improve their
competitiveness by developing an intimate
association with plant (Hartmann et al., 2009).
These microorganisms play important roles in
the growth and ecological fitness of their host,
Furthermore, irrigation with treated effluent
minimizes the use of mixed compound
chemical fertilizers. The plant growth was
highly affected due to the excess amount of
chloride,

magnesium, sulphate and phosphate in the

alkalinity, = hardness, calcium,
sugar factory effluent. The root length was
severely affected when compare to control
2008). Sakhala et al, (2012)

observed increase in dry matter in 50% sugar

(Ayyasamy,

factory effluent treated Pearl millet. During the
experimental work there were two offseason
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showers of rains and might be responsible for
increased values in growth parameters in 100%
Effluent the
growth except germination.

treatment. treatment favours

Pearl millet is usually grown as a dryland
dual-purpose grain and fodder crop although
it is sometimes irrigated in India, particularly
the summer crop grown mainly as a forage
crop. Pearl millet grain is the staple diet for
farm households in the world’s poorest
countries and among the poorest people
(Basavraj et al., 2010). Pearl millet is common
crop cultivated in North Maharashtra part of
India for food and fodder and farmers nearby
sugar factory used untreated effluent for
irrigation in shortage of water. The flour made
from the grain is used for making bread. The
crop has an enormous yield for green fodder.
The straw is used for thatching and as fuel.

Soil, a dynamic living matrix, is an essential
part of the terrestrial ecosystem. In relation to
plant growth, soil can be distinguished into
two types, namely rhizosphere soil and non-
rhizosphere soil. Rhizosphere is the narrow
region of soil immediately surrounding the
plant roots (Marschner et al., 2004). It is the
region where the soil and plant roots make
thus,
microbial activities. The rhizosphere can also

contact, characterized by increased
be described as a mixture of solid particles
and active community of microorganisms,
mostly bacteria (Haghighi et al., 2011). The
non-rhizosphere soil, also called the bulk soil
is the soil free of plant roots and which is not
part of any rhizosphere soil. Fungi belonging
to the following genera are common in the
rhizosphere soil: Aspergillus, Cladosporium,
Chaetomium,

Cephalosporium, Botrytis,

Fusarium, Mucor, Penicillium, Verticillium,
Trichoderma, Rhizopus, Gliocladium, Monilia,

Alternaria and Pythium, etc. (www.agriinfo.in).

Microorganisms in the rhizosphere play a very
important role in the growth and productivity
of crop plant. The rhizosphere and rhizoplane
microflora
declined after about twelve weeks (Eze et al.,
2014). Sakhala and Gangawane (2012) studied
on the growth and

increased with plant age but

effect of molasses
rhizosphere mycoflora of Cajaus cajan L. and
found inhibition in growth with higher R/ S
ratio in 50% First

flowering was also observed in 10 % treatment

treatment of molasses.

of molasses. Literature regarding effect of

sugar factory on rhizosphere and soil
mycoflora is rare therefore this work has been
taken. In the present investigation impact of
sugar factory effluent on seed germination,
mycoflora appearing during germination and
mycoflora in soil and rhizosphere at different
period with different concentration of effluent

have been studied with Pear] millet crop.

Materials and Methods

Collection of samples

The effluent sample was collected in a pre-
cleaned, plastic container from the point of
disposal of Belganga sugar factory located at
Bhoras, Jalgaon District, and (M. S.) India. The
collected effluent was stored at 5°C to maintain
original characteristics

Effect of sugar factory effluent on the seed
mycoflora

200 seeds of Pennisetum typhoides were placed
on the moist plates for studying seed
mycoflora. The seeds were dipped in the
effluent for nearly 2 minutes and the filler
paper was also moistened with sugar factory
effluent. The seeds kept in the plates without
treatment of effluent wused as control.
Observation for the presence of fungal species
on the seed and germination was recorded after
a week onwards. Percentage appearance was
then calculated according to the protocol

designed by Deshpande and Kulkarni, (1988)

Page | 3862


http://www.agriinfo.in/

Shaila Sakhala,

Annals of Plant Sciences 9.5 (2020) pp. 3860-3868

Effect of sugar factory effluent on soil and
rhizosphere mycoflora

The seeds of Pennisetum typhoides were sown in
the soil, placed in earthenware pots (6 "X 9")
and pots were irrigated with different
concentration (10, 50 and 100 %) of effluent. The
pots irrigated with tap water serves as control.
All the treatments set including control were
prepared in triplicates. Irrigation of all the set
with water and factory effluent was done thrice
a week during first and second month and
twice a week in third month. The rhizosphere
mycoflora was studied by serial dilution
technique (Timonin, 1940). Five uprooting from
each set was done after 15, 30, 45, and 90 days.
The roots were carefully removed from the soil,
shaken to remove excess soil and cut at the
crown to separate the roots from the rest of
plants, and were transported to the laboratory
in sterile polythene bags. These roots were
placed in 200 ml distilled sterile water in 250 ml
conical flasks. The soil clinging to the roots was
removed by shaking the roots thoroughly.
Twenty ml Martins’s Rose Bengal Agar
Medium (for fungi) was poured in the sterilized
Petri plate with 1ml of the soil suspension.
Plates were moved clockwise and anticlockwise
to mix the soil suspension. Plates were
prepared in triplicate and incubated at room
(26+3°C).
rhizosphere soil was also collected from a depth

temperature Similarly, non-
of 1 cm. from the earthenware pots. The soil
was diluted in sterile distilled water (103).
Enumeration of fungi in rhizosphere and non-
rhizosphere soil was done by methods given by
Dubey and Maheshwari (2002). The isolated
fungi were identified on the basis of colony and
morphology characters up to species level

(Barnett and Hunter, 1973, Ellis, 1993)

Determination of rhizosphere effect (R: S
ratio).

Rhizosphere effect is an indication of the degree
of stimulation of microorganisms (fungi) in the

root region of a plant and is determined by
dividing the population of fungi in cfu/g in the
rhizosphere soil by that obtained in the non -
rhizosphere soil (Dubey and Maheshwari,
2005).

Fungal population in the rhizosphere zone
R/S ratio =

Fungal population in the non-rhizosphere zone

Results and Discussion

Effect on seed mycoflora and germination
Table 1 depicted percent seed germination and
appearance of seed mycoflora with different
concentration of effluents. Pure effluent which
is acidic in nature inhibited percent
germination. Results are in accordance with
Adpriano et al., (1973). High osmotic pressure of
the soil makes imbibition more difficult and
retards germination. Similar observation was
reported by Vijayaragavan et al., (2011), Doke et
al., (2011), Khan et al., (2019). Aspergillus niger
and Aspergillus flavus shows occurrence in all
treatments including control. Percent frequency
of these fungi are quite higher in 100% (48%),
and 50% (23%) as compared to 10% effluent
treatment (3%) and control (3%) results are in
accordance with the findings of Avasthi et al.,
(2010) Sangeetha et al., (2017) who studied
dominance of these fungi in effluent. Penicillium
verriculosum, Fusarium oxysporum, Curvularia
lunata appears in 50 % effluent may be due to
presence of nutrients present in the effluent.
Results are not according to workers who
studied treated effluent during their study,
(Damodharan and Reddy, (2012), Rath et al.,
(2010), Khan, (2019).

Table 1: Effect of sugar factory effluents on

seed mycoflora of Pennisteum typhoides
% effluent
100 50 10 0

Fungal species

Percent germination 0.00 24.00 48.00 86.00
Aspergillus niger 48 23 3 3
A. flavus 12 12 1 1
A. terreus 0.0 2 - --
Penicillium verruculosum 0.0 2 - --
Fusarium oxysporum 0.0 1 1 --
Curvularia lunata 0.0 1 -= --
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Effect of effluent on the rhizosphere and soil
mycoflora

Altogether 16 fungal species were recorded
from the rhizosphere and soil. The percentage
frequency of fungal species occurrence at
different and different
concentrations of the effluent given in Table 2.

growth  periods

It was seen that Aspergillus niger, A. flavus, A.
fumigatus, A. nudulans, A. terreus, Alternaria sp.,
Penicilium  funiculosum, Rhizoctonia bataticola,
Rhizopus stolonifer were dominant both in the
rhizosphere and soil. Other species shown their
occurrence randomly. Percentage frequency of
occurrence of the species was highly variable
when considered the rhizosphere and soil at
different growth period of the plant. This was
also proved when the treatment of effluent was
like
Curvularia

considered. The species Cladosporium

oxysporum, A.  ustus, lunata,
Helminthosporium sp., Mucor sp., Torula sp., A.
and Trichothecium

acculeatus roseunt were

occurred randomly.

When the results were compared on average
basis Aspergillus niger, A. fumigatus, A. ustus,
Curvularia lunata, Fusarium oxysporum, Mucor
sp., Penicillium funiculosum and Trichothecium
roseum appeared to be stimulated due to the
like
nudulans, A. terreus, Alternaria sp., Cladosporium

effluents, whereas species Aspergillus
oxysporum, Rhizopus stolonifer, Torula sp., and A.
acculeatus were found to be inhibited due to the
treatment of effluent. Aspergillus niger showed
its occurece in all growth period (15, 30, 45, and
90 days) in all treatments (0, 10, 50, and 100).
Results indicated that rhizosphere mycoflora
greatly inhibited (Table 2) due to treatment of
effluent. When results compared at different
periods of growth, it has been observed that
rhizosphere and soil mycoflora inhibited in all
concentration except 10 % treatment at 45 days
(Fig-1). Results are in conformity with Andreote
(2010), Sule and Oyeyiola (2012) Olahan et al.,

(2015), Olahan et al., (2016).

In the present study most of the common
saprophytic fungi showed their occurrence
more in number in rhizosphere than soil.
Results are in conformity with earlier workers
(Sakhala Shaila, 2012, Sakhala et al., 2012)
Incresed mycofloral frequency in all treatment
showed increased values due to the presence of
mycoflora in the effluent, (Avasthi et al., 2010,
Sangeetha et al.,2017).

R/ S ratio

The R/ S ratio of Pennisetum typhoides plant on
an average showed inhibition in microbial
interaction due to treatment of effluent. With
pure effluent the R/ S ratio is 0.99 indicates
inhibition in microbial population both in soil
and rhizosphere as compared to control.
Increased R/ S ratio values. Rhizosphere and
R/ s ratio was observed in control at 30 days of
growth following 10 % treatment. At 100 % and
50 % treatment R/ S ratio inhibited (Fig -1 and
Table -2). At 90 days decreased R/ S value was
observed. Results are in agreement with Eze et
al., (2014).

—— 15 Days
—=— 30 Days
—— 45 Days
—— 90 Days

0 10
Percent Eflluents

50 100

Figure 1. Effect of sugar factory effluents on
R/S ratio in Pennisetum typhoidesat different
growth period.

Conclusion

Untreated effluent discharged through sugar
factory may cause detrimental effect to crop
plant by changing soil composition, mycofloral
diversity and frequency. Dilute concentration
may be useful if properly treated. Species of
Aspergillus occurred frequently, may be used
for Bioremediation. Further research should be
done in this field.
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Table 3: Effect of sugar factory effluent on rhizosphere mycoflora of Pennisetum typhoides

Growth of plants (days)

15 30 45 90 Average
Rhizosphere 0** 35.07* 92.40 15.14 44.06 46.66
10 33.19 54.49 21.33 23.37 33.09
50 19.22 16.78 11.71 14.95 15.66
100 20.21 14.42 9.83 - 14.82
Soil 0 28.17 20.80 11.27 23.33 20.89
10 15.23 16.90 16.97 17.00 16.52
50 12.72 13.32 10.39 11.29 11.90
100 33.26 11.26 8.81 - 17.89
R/S 0 1.24 4.44 1.34 1.88 22
10 2.17 3.22 1.25 1.37 2.00
50 1.51 1.25 1.12 1.32 1.3
100 0.60 1.28 1.11 - 0.99

*Fungal population (10% / gm); **Concentration of effluent

Figure 2. Fungal population (10°gm) in the rhizosphere of Pennisetum typhoides

15 Days
40 30 Days
_ _ 904 Rhizosphere * Soil
5 391 E g0
Z 2
£ 254 2 70
3 5 0
2 201 g
g 3 504
- [-%
8" 2 40
“ 10 & 301
2 20
5
10 4
0 . . T 0 ; ; : : ! "
0 10 50 100 0 10 50 100
Percent Effluent Percent Effluent
45 Days 90 Days
25 50
_ Rhizosphere = Soil E 451 Rhizosphers
=] Soil
CE, 20 4 3 40
g —
bl T 35
o
S 15 - & 30
2 =
s 2 25
3 &
| 10 4
2 10 2 20+
a ]
w e 131
2 51 g
£ 10 4
e
5 4
0 T T T 0 T T
0 10 50 100
0 10 50 100
Percent Effluent Percent Effluent
References

communities in potato (Solanum tuberosum).

1. Adriano, DC, Chang, AC, Pratt PE, Sharpress R. Antonie Van Leewenhoek, 2010, 97,4, 389-399.

effect of application of dairy manure on

germination and emergence of some selected 3. Awasthi AK, Pandey AK, Rashmi Dubey,
crops, 1973, J. Enviro Qual, 2, 396-399 Diversity of fungi in effluents of sugar industries
of Madhya Pradesh, 2011, International Journal of

2. Andreote, F D, daRocha, B O, Araujo, W L, A Environmental Science,1,5, 834839

zevedo, ] L and Van beek, S L Effect of bacterial
inoculation, plant genotype and development

-

Ayyasamy P M, Yasodha R, Rajkumari S,
stage on root associated and endophytic bacterial Lakshmanaperumalsamy P, Rahman Lee S,

Page | 3865



Shaila Sakhala,

Annals of Plant Sciences 9.5 (2020) pp. 3860-3868

Impact of sugar factory effluent on the growth
and biochemical characteristics of terrestrial and
aquatic plants, 2008, Bull. Environ Contam. Toxicol.
81:449-454.

5. Barnett, H.L. and Hunter, B.B. (1972) Illustrated
genera of imperfect fungi, 1972, Third Edition
Burgess  publishing company, Minneapolis,

Minnesota.

6. G Basavaraj P Parthasarathy Rao, Shraavya
and Wasim Ahmed (2010)
Availability and utilization of pearl millet in

Bhagavatula

India,2010, eJournal (] ejournal.icrisat.org

7. Buvaneswari S, Damodarkumar S, Murugesan S,
Bioremediation studies on sugar mill effluent by
selected fungal species, 2013, Int.].Curr.Microbiol
app. Sci 2 (1):50-58.

8. Baskaran L K Sankar Ganesh, A L, A
Chidambaram and P. Sundaramoorthy, 2009.
Ameliration of sugar mill effluent polluted soil

and its effect on green gram, Botany Research
International, 2, 2,131-135

9. Deshpande K S and G M Kulkarni, Studies of
seed-borne fungi on oil seeds. Varietal response
of oil seeds to seed borne fungi, 1988, I-
Phycomycetes. |. Ind. Bot.Soc. 11(1):61-63

10. Doke, K M, Ejazuddin, M. K, Joseph, R., Asif, S,
Physico chemical analysis of sugar industry
effluent and its effect on seed germination of

vigna angularis, vigna cylindrical and sorghum
cernum, 2011, Annuls of Env. Sc., 5, 7-11

11. Dubey, RC and Maheshwari, DK, 2005. Practical
Microbiology. S. Chand and Company Ltd., New
Delhi, 352

12.Ellis EB. Dematiaceous Hyphomycetes. Kew
1971, Commonwealth Mycological Institute.

13.Eze, Jude
Ezjiofor, Studies on rhizosphere and rhizoplane

Chukwuma Simon and Amadi,

microflora of Tomato (Lycopersicon esculentum
Mill) seedlings, 2014, Int. |. of Eng. Sc. And
Research Tech, 3,7, 666-672

14. Hinsinger, P., Gobran, G. R., Gregory, P ], and
Wenzel, W W, Rhizosphere geometry and

root-mediated
2011, New

heterogeneity from

physical and chemical processes,

arising

Phytol. 168,  293-303.  doi:  10.1111/j.1469-
8137.2005.01512.x

15.Hartmann A., Schmid M., Van Tuinen D. and
Berg G. Plant Driven sélection of

microbes. Plant Soil, 2009 : 321, 235-257.

16. Hiltner,
Probleme auf dem Gebiet der Bodenbakteriologie

L. Uber neuere Erfahrungen und

und unter besonderer Berucksichtigung der
Grundungung und Brache. [German]. (1904): Arb
Dtsch Landwirtsch Ges. 98: 59-78

17.Hussain, I, Igbal, M, Nawaj, M, Rasheed, R,
Perveen, A, Mahmood, S, Yasmeen, A and
Wahid, A Effect of sugar mill effluent on growth
and antioxidative potential of Maize seedling,
2013, Intern. |. of Agric. & Biol. 15(6), 1227-1235

18.Jalander, V. and Gachande, B.D. Rhizosphere and
non-rhizosphere mycoflora of different Varieties
of pigeon pea (Cajanus cajan (L.) Millsp., 2011,
Geobios 38(1): 37-40

19. Khan Muhammad Musaa, Impect of sugar mill
effluent on soil and plant’s seed germination.
Punjab, Pakistan, 2019, SRDP Journal of Earth
Sciences and Environmental studies, 4, 3, 14-20

20. Marschner, P., Crowley, D. and Yong, C. H.
Development of specific rhizosphere bacterial
communities in relation to plant species nutrition
and soil type, 2004, Plant and Soil, 261: 199-208

21.0lahan, G. S., Garba, T., Ibrahim, F. O. and
Adeyemi, S. B. (2015). Isolation and identification
of fungi associated with the rhizosphere and
rhizoplane of Tobacco (Nicotiana tabacum), 2015,
Jewel Journal of Scientific Research 3,1,1 - 8

22.0lahan, G. S., Sule, I O, Garuba, T and Salawu, Y
A Rhizosphere
soilmycoflora of Corchorus olitorius (JUTE),2016,

World Journal, 11, 3.

www.scienceworldjournal.org ISSN 1597-6343:

and non-Rhizosphere

Science

23.Rath, P, Biswal, P K and Misra, M K, Effect of
sugar
germination and seedling growth of rice (Oryza
sativa L), 2013, IJSID.ISSN:2249-5347, 3,1,191-201

factory distillery spent wash on

Page | 3866



Shaila Sakhala,

Annals of Plant Sciences 9.5 (2020) pp. 3860-3868

24.Shaila Sakhala and Gangawane L V, Effect of
molasses on the growth and rhizosphere
mycoflora of Cajanus cajan L., 2012, Biosci.

Biotech.Res.Comm 5, 2,144-149

25.5akhala S V, Deshpande ] B and Gangavane L V
Effect of
germination and growth of Pennisetum typhoides
L., 2012, Shodhankan Special issue, 68-72.

sugar industry effluent on the

26.Sangeeta, Rani Devi, Gita Rani, A study of

concentration of sugar mill effluents on
properties of soil and types of microorganisms
present in the soil, 2017, Current Botany. 8:159-
162.http:/ /scienceflora.org/journals/index.php/

cb/ doi: 10.19071/cb. 2017.v8.33170

27.Siva Santhi, K and Suja pandian, R, Effect of
sugar mill effluent on seed germination of peanut
(Arachis hypogaea) and Green gram (Vigna
radiate), 2012, International ]. Pharm. And Chemi.
Sci. 1,2, 804-806.

Cite this article as:

28.Sule, I O and Oyeyiola, G P, Fungi in the
Rhizosphere and Rhizoplane of Cassava cultivar
TME 419, 2012, International Journal of Applied
Biological Research, 4, 1-2,18-30

29. Timonin, MI, The interaction of higher plants and

soil micro-organisms. II. Study of microbial
population of the rhizosphere in relation to
resistance of plants to soil borne diseases, 1940,

Can. J. Res., 18: 444-456

30.Usha Damodharan and M. Vikram Reddy,
Impact of sugar industrial treated effluent on the
growth factor in sugarcan, 2012, Journal of
Sustainable Bioenergy Systems, 2.43-48. (Google
scholar -http./ /www.sciRP.org/Journal/jsbs

31.D. Venkatesh and M. Venkatewarlu (2017): An
overview of the Indian sugar industry, 2017,
BIMS International Journal of Social Science, 2, 1,11-
16.

Shaila Sakhala. Impact of sugar factory effluent on mycoflora of seed and rhizosphere of Pearl
millet (Pennisetum typhoides). Annals of Plant Sciences. 9.5 (2020) pp. 3860-3868.

d_ http:/ /dx.doi.org/10.21746/aps.2020.9.5.4

Subject Editor: Dr. Mannur Ismail Shaik, Universiti Malaysia Terengganu, Malaysia.

Source of support: Nil; Conflict of interest: Nil.

Page | 3867


http://dx.doi.org/10.21746/aps.2020.9.5.4

Table 2: Percentage Frequency of mycofloral species in the rhizosphere of P.typhoidus at different growth periods treated with effluent.

Days / Effluent
) Average
Fungal Species 15 30 45 90
100 50 10 0 100 50 10 0 100 50 10 0 100 50 10 0 100 50 10 0
Anicer R 2913 3676 1225 1836  29.12 210 3263 1126 1410 1826 842 544 - 1041 -- 333 18.08 2519 1332 9.59
g S 694 1851 56.66 1884  21.16 760 1724 1251 1375 771 1851 6.66  -- 1212 - - 26.07 1148 2310 9.50
R - 2.45 - - - 791 - 2.25 1.26 - 210 - - 6.87 442 - 031 6.89 1.63 0.25
A.flavus
S - 3.70 - - 5.23 6.33 284 - 421 - - - - - 7.75 - 236 250 2.64 -
A fumigatus R 1294 980 3611 1129 2912 60.12 1631 1576 126 456 2962 1129 -- 59.02 106.19 -- 10.83 3337 47.05  9.58
; g S 3333 2962 1333 289 26.45 39.29 2011 2529 632 - - - - 1818 7.75 - 16.52 21.77 8.36 7.61
Anidulans R 1294 1470 25.00 2542 647 16.87 9090 1801 126 228 1.05 823 - 1212 -- - 516 1149 2923 1291
’ S - 16.04  -- 2542  15.87 - - 18.06 210 - - - - 1212 -- - 449 704 - 7.62
Aterreus R 320 735 - 2542 640 12.65 1631  3.37 - 456 210 274 - - - - 240 614 45 7.85
’ S - 2.46 5.00 1.43 5.23 12.67 2586  -- 316 469 - 222 - - - - 209 49 771 0.91
Austus R - - - - - 1.05 - - - - - - - - - - - 925 - -
’ S - 9.25 5.00 - - - 8.84 - 316 625 - - - - - - 079 3.87 346 -
R - - - - - 210 - 222 - - - - - - 1.46 - - 052 0.36 0.55
C.oxysporumn s - B B B B B B B B B B B B B B B B B B B
R - - - - 3.20 632 - - 23.07 2511 936 1783 -- 6.94 147 - 556 1117 270 4.45
F.oxysporum
s - - - - - - - - 4338 14.08 2222 2666 - 1212 1550 - 10.84 655 943 6.56
Helminthosporium R -- - - 2.82 - - - 1.12 - - - - - - - - - - - 0.98
Sp. § - - - 1.43 - - - - - - - - - - - - - - - 0.35
Mucor R - - - - - - - - 254 - - - - - - - 0.63 - - -
s - - - - - - - - - - - - - - - - - - - -
. R - - - 4.23 16.18 6.32  3.49 2.25 1794 684 2996 1234 -- 347 - 333 853 415 923 5.53
P.funiculosum
S - 2.46 10.00  -- 12.61 253  8.62 317 12.69 3442 2962 1269 -- - 109.80 -- 632 987 395 3.96
R.bataticola R 3883 28431 25.00 1483 1294 527  6.99 2590 - - - - - - 1.46 36.26 1294 7239 836 19.22
' S 833 1975 1333 8260 - 3231 4885 943 - - - - - 1.09 3.87 - 208 521 1651  23.00
Rustolonifer R 2427 -- 363.60 211.86 -- - 266.99 12668 7.69 2283 1872 4938 -- 1736 2.94 1333 799 10.04 164.06 100.39
' S 2200 - 3.33 7536 - - 2.84 485.84 -- 14.08 2222 1717 - 1212 7.75 - 550 655 9.03 144.25
Torula sp. R - - - 1.42 - - - - - - - - - - - - - - - 0.35
s - - - - - - - - - - - - - - - - - - - -
R - - - - 3.20 - - - - - - - - - 7.75 - 080 - 1.93 -
A.oculeatus
S - - - 1739 - - - - - - - - - - - - - - - 4.34
R - - - - - - - - - - - - - 347 - - - 08 -- -
T.roseumn
S - - - - - - - - - - - - - - 1162 - - - 2.90 -




