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" STUDIES ON GROWTH OF MACROPHOMINA PHASEOLINA WITH EFFECT OF
DIFFERENT SOLVENT CONCENTRATIONS OF RHIZOME EXTRACT OF
ZINGIBER OFFICINALE
* M.M. Dudhbhate

Department of Botany, ACS College, Gangakhed Dist., Parbhani (M.S..,

mdudhbhate@gmail.com

ABSTRACT

RS 2 A ninl .Y N v oag

Macrophomma phaseolma (Tassx) Gond is a sonl bome fungus causes root rot diseases

to Sarpagandha (Rauwolf‘ ia serpentma) The fungus infects the root and lower stem of over 500

plant species and is widely distributed i in the United States (Wyllie, 1988). The efficacy of

Zingiber officinale rhizome extract aga:inst Macrophomina phaseolina was studied by using
Vi. iJudhoinale

aqueous, Methanol and Acetone solvents at different concentrations i.e., 1.00, 2.00, 3.00, 4.00

and 5.00 % for their antifungal efficacy.

KEYWORDS:- Macrophomina phaseolina, Sarpagandha, Zingiber officinale, Methanol,

Acetone, etc.
MATERIALS AND METHODS:

In order to study of antifungal activity of Zingiber officinale leaf extract on
Macrophomina phaseolina. Locally available rhizome of Zingiber officinale used i.e., rhizome
of Zingiber officinale was tested by poisoned food technique in vitro as used by Shiva et.al,
(2008) and Francis Borgio, et.al, (2008) to know their inhibitory effect on the growth of
Macrophomina phaseolina.

1) Preparation of'aqueous ‘plant part ‘extracts: ' concentrations i.c 40 00:3.0074 00

Healthy fresh leaves, rhizomes and bulbs were collected from locally available these
different plants, washed thoroughly with fresh water and finally rinsed with sterile distilled
water. '

Fifty gram of leaves, rhizomes and bulbs of different plants were cut into small pieces

and grinded in a grinder by adding 50 ml sterile distilled water. Extracts thus, obtained were
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filtered through double layered muslin cloth in 150 ml flasks and plugged. The concentratlon
& > I" rn‘c»' BT
£ 0f extract was considered as 10 %. The extracts then autocfaved at pressure 15 Ibs for 20

~minutes, Potato_Dextrose Agar (PDA) medium was prepared and sterilized at 15 lbs pressure
for 20 minutes. The sterilized extracts were considered as standard plant extracts and used for
the testing of antifungal activity.
The different concentrations were prepared i.e. 1. 00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00,
) o5 38 :00, 9.00 and 10.00 percent. The 10 ml extracts of dlﬁ‘eregt &eoncentratrons were mdivrdually.
added in 10 ml melted cooled and sterilized PDA at the time of pouring in the petriplates and
incubated at room temperature. After solidification, a 5 mm disc of actively growing 7 days
old pure culture of Macrophomina phaseolina was incubated aseptically in the centre of plate.
Three repetitions were made for each treatment. Medium without phytoextracts served as
control. The observations of fungal growth in diameter were observed and recorded and percent
growtlh rinhibrtion was also worked out as per the? methlod' lgiggpq bgfd . 1 e
2) Preparation of Methanollc plant part extracts:
Healthy fresh leaves of Ashwagandha (Withania somnifera L.) was taken, washed
thoroughly with fresh water and finally rinsed with sterile distilled water and dried.
Fifty grams leaves of Ashwagandha (Wzthama sommfera L.) were cut into small pieces
and grinded in a grinder to make ﬁne powder and then extracted in 50 ml Methanol. Extracts
v thus obtamed were filtered through double layered muslm n(E'l((‘)t(‘h 1n 150 ml flasks and plugged
The extracts then autoclaved at pressure 15 Ibs for 20 minutes. Potato Dextrose Agar (PDA)
medium was prepared and sterilized at 15 Ibs pressure for 20 minutes. The sterilized extract
was considered as standard plant extract and used for the testing their antifungal activity.
The different concentrations were prepared i.e. 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00,
8.00, 9.00 and 10.00 percent. The ll) ml extracts of different concentrations were individually
: added in 10 ml melted, cooled and sterilized PDA at the tirne of pouring in the petriplate and
incubated at room temperature. After solidification a 5 mm disc of actively growing 7 days old
pure culture of Macrophomma phaseolma was moculated aseptically in the centre of plate.
Three repetitions were made for each treatment. Medium without phytoextracts served as
control. The fungal growth in diameter were observed and recorded and percent growth
mhlbltlon was also calculated as per the procedure grven by Syeda Fakehha et.al. (2012)

A.\.«\"A.

3) Preparatlon of Acetone plant part extracts
DI Was drenarea i ERVA

Healthy fresh leaves rhlzornes and bulbs were taken washed thoroughly with fresh

water and finally rinsed with sterile distilled water and dried.

e L0 : f ;
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Fifty gram of dried leaves, rhizomes and bulbs of different plants were cut into small
pieces and grinded in a grinder to make fine powder and then extracted in 50 ml Acetone.
Extracts thus, obtained were filtered through double iayered muslin cloth in 150 ml flasks and
:plugged. The extracts then autoclaved at pressure 15 ?lbs-foﬁéiZ_OQminutes. Potato Dextrose:Agar
(PDA) medium was prepared and sterilized at 15 1bs pressure for 20 minutes. The sterilized
extracts were considered as standard plant extracts and used for the testing of antifungal
activity. The different concentrations were prepared i.e., 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00,
8.00, 9.00 and 10.00 percent. The 1 ml extracts of different concentrations were individually
added in 15 ml melted, cooled and sterilized PDA at the time of pouring in the petriplates and
incubated at room temperature. After solidification a 5 mm disc of actively growing 7 days old

pure culture of Macrophomina phaseolina was incubated aseptically in the centre of plate.

Three repetitions were made for each treatment. Medlum without phytoextracts served as
control. The observatrons of fungal growth in dlameter were observed and recorded and percent
growth inhibition was also worked out. Khajista, et.al. (2013).

The sclerotial formation was determmed by observmg number of sclerotra per

Blocidavcs s for 20 mig o A
mlcroscoplc field.

Exper;imental results AND DIééUSSION:

The efficacy of Zingiber oﬁ'icinale L. against Macrophomina phaseolina with aqueous
extract treatment treated at different concentrations i.e., 1.00, 2.00, 3.00, 4.00 and 5.00 % for
their antrfungal efﬁcacy using standard Porsoned Food Technique.
iicubai ture. Alter subdilication w5 mmsdisc.ofactiv days

The treatment of 1 % concentration of aqueous solution shows 1 1 34 to 8l. 75 %, at 2%
concentration gives 18.77 to 83.15 %, at 3 % concentratron shows 23.25 to 85.38 %, at 4 %
concentration gives 28.85 to 90.00 % and at 5| % concentration gives 28.94 to 93.50 %
inhibition of the pathoéen growth with water solvent viz. recorded at 1 to 7 days of incubation
period. The efficacy of Zingiber officinale, at 5 % concentration gives maximum inhibition of
growth of pathogen The increase in concentration gives maximum inhibition of pathogen i.e.
;I3l L5|(()) :’Ap at5 % concentratron on 7 days of incubation as mentioned in table 1

The efficacy of Zingiber officinale L. against Macrophomina phaseolina by using
methanol extract was evaluated at oiﬁerent concentrations i.e., 1.00, 2.00, 3.00, 4.00 and 5.00
% for growth control by using standard Poisoned Food Technique as shown in table 2.

Zingiber officinale efficacy at 1 % concentration shows 12.75 to 80.77 % in 1 to 7 days
of mcubatlon perlods, at2% concentratron grves 21 22 to 89.20 %, at 3 % concentratron shows

concentration of ns solution shows | 5 %, at

25.35 to 87.95 %, at 4 % concentration gives 27. 90 to 90 55 % and at 5 % conc. gives 28.98 to
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~:_92 47 % inhibition of the growth of the pathogen w1th metwl solvent viz. recorded at 1 o7,

days of incubation period. The efficacy of Zingiber officinale, at 5 % conc. gives maximum

* “inhibition of growth of pathogen with increase in incubation period.

For the control of growth of Macrophomina phaseolina, Zingiber officinale L. rhizome
acetone extract was tested at different concentration percentage i.e., 1.00, 2.00, 3.00, 4.00 and
5.00 % for their antifungal efficacy by using standaro Poisoned Food Technique as shown in
. table 3. i R . ,

Zingiber officinale efficacy at 1 % concentration shows 14.25 to 81.90 %, at 2%
concentration gives 19.49 to 86.10 %, at 3 % concentration shows 24.85 to 86.90 % , at 4 %
concentration gives 27.76 to 88.35 % and at 5 % concentration gives 28.75 to 90.27 %

inhibition of the growth of the pathogen with acetone solvent viz. recorded at 1 to 7 days of
1ncubatlon period. The efficacy of Zzngzber offi cmale, at 5 % concentration gives maximum

HANOL 50 R (N

mhlbmon of pathogen growth wnth increase in mcubatxon perlod

FEHHOH O OF ZFOW UL O ol ol Wil didoi Ue

Table -1: Effect of aqueous rhizome extract of ngtber oj]‘ cinale on growth of

Macrophomina phaseolina.

Incubation Percent mhlbmon
Period Concentratlon (%)
(Days) 1.00 2.00 3.00 4.00 5.00
eqrae] o034, IBTT I 2325 2885 | 2894
(6.51) (10.81) (13.44) (16.76) (16.82)
5 20.30 26.35 33.45 35.50 36.89
(11.71) (15.27) (19.54) (20.79) (21.64)
g 36.72 il wi 41 27 4832 ‘ _“U\i'49.75 51.87
(21.54) (24 37) (28.89) (29.83) (31.24)
Y . 51.82 M- L1 L S (.. . % . 58.50 64.34
‘4 (31.2}0) (3;0.62) | (553.53) (35.80) (40.04)
62.22 67.39 68.39 72.42 79.90
i (38.47) (42.67) (43.14) (46.90) (53.92)
e | B | mar | em [ ms 5565
(45.20) (46.33) (50.81) (56.48) (60.12)
: 81.75 83.15 85.38 90.00 93.50
7 (55.90) (57.14) (60.32) (64.17) (69.26)
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SE+

3.07

2.95

3.51

2.78

3.24

C.Dat 5%

9.44

9.08

108

8.56

9.96

Figures in parenthesis are ARCSIN transformed value

Table -2: Effect of methanollc rhlzome extract of ngtber offi cmale on growth of

Macrophomma phaseolma.

Incubation Percent inhibition
Period Control Concentration (%)
(Days) | (Methanol) 1.00 2.00 3.00 4.00 5.00
i 7.15 12.75 21.22 25.35 27.90 28.98
| S (4.64) . [..(732) [ .(1225) | (14.68) | (16.19) | (16.84)
5 9.25 24.}0 32.35 35.44 36.58 37.85
(5.30) (14.06) (18.87) (20.75) (21.04) | (22.23)
y 12.10 43.76 4739 . | 50.67 50.75 52.45
(6.94) (25.94) (28.28) (30.44) (30.49) | (31.63)
1 15.35 57.85 58.67 65.25 69.80 73.74
- (8.82). . (35.34) (35.92) (40.72) (44.26) | (47.50)
" 18.44 72.46 74.35 74.36 78.80 79.90
(10.62) (46.43) (48.46) (48.57) (52.59) | (53.85)
. 21.56 76.46 79.85 : 79.88 82.65 86.65
(249 | G03D | G370 | G3aD-| G568 | 6219
22.75 80.77 89.20 87.95 90.55 92.47
- (13.14) (54.84) (63.13) (64.42) (64.90) | (67.64)
SE+ 0.42 2.90 2.97 3.91 3.23 3.76
C.Dat 5% 1.30 8.93 9.15 12.02 9.93 11.58

Figures in parenthesis are ARCSIN transformed va]ue.
Table -3: Effect of acetone -rhizome extract of ~Zingiben ~officinale on, growth of

Macrophomina phaseolina.

Incubation - Percent inhibition
Period Control Concentration (%)
(Days) (Acetone) 1.00 2.00 3.00 4.00 5.00
8.15 14.25 - 19.49 24.85 27.76 28.75
: (5.22) (8.19) (11.23) '(14:.38)4 ~(16.11) | (16.70) !

\ i
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4080 "

W

5072 ]

" 1024 T 3360 %9750
; 687 | (1963) | 407) | @640) | 29.66) | (30.47)
‘ 4 11.55 4895 | 5200 | 5475 | 5575 | 57.15
663) | (2930) | 31.33) | 33.19) | (33.88) | (34.85)
\ 13.00 5875 | 6237 | 6535 | 67.75 | 6830
i (746) | (3597 | (8.58) | (40.80) | (4264) | (43.47)
B 1644 | 6935 | 7240 | 7458 | 7545 | 7630
©.46) | (4390) | 4638) | 4822) | (49.60) | 49.72)
) 1835 7555 | 7875 | 8150 | 8525 | 8733
(1057) | (49.69) | (52.69) | (55.63) | (59.93) | (62.39)
. 22.10 81.90 | 8610 || 8690 | 8835 | 9027
(12.76) | (337D | ©1.33) | @QLI6) | (62.07) | (64.52)
SE< 0.42 2.86 3.66 3.41 338 301
—CDat5% | 130 | 882 | 1126 | 1050 | 1042 | 9.58

Figures in parenthesis are ARCSIN transformed value.
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