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ABSTRACT

Synthetic licernes saponin, when mived PDA medium before stevilization (1 g/L). resulied in (47.5,
411, 34.4 and 16.7%) reductions in mycelial growth of Macrophomina phaseolina, Rhizoctonia soland,
Sclerotium rolfsii and Fusarium solani, respectively, invitro compared with the control treatinents.

Root-rot diseases incidence significantly decreased when peanut seeds were treated D the syathetic
lucernes saponin (3 g/Kg seed) before sowing in potted soils infesied with Macrophomina phaseoling or
Rhizoctonia solani compared swith the conirol. Whereas, other sources of saponin shiaved different
variation in the diseases incidence. On the other hand, dressing peanut seeds with differcnt sources of
saponin or Rizolex-T, increased apparem!v healthy: survived planits at harvest under field conditions of
Behara Governorate during 2000 and 2001 seasons, since they decreased disease infection percentages,
The highest reductions of pre-emergence damping-off diseases were ohserved when seeds were dressed
with Rizolex-T, followed by the synthetic saponin. Also, the same results were recorded vwith root-rot
diseases incidence.

As saponin and Rizolex-T treatments were not effective tn decreasing percentages of R solani
colonies in roots of pearut at harvest, the opposite reaction was recorded with Fusarivm spp. and M.
phaseolina in most cases. However, Rizolex-T jollovwed by the svathetic saponin were cenerafly the
superior treatments against colonies of Fusarium spp

Key words: Root rots, damping-off, /. sofani, M. phaseoling, R solani, 8. rolfsii, contrel, sapenin,

Rizolex-T and pod yield.
INTRODUCTION

Damping-off, root and pod rot diseases are
considered ones- of the most destructive diseases,
which cause tremendous losses of peanut (4rachis
fypogaea L.). These diseases are caused by several
soilborne  fungi .. such as Rhizocionia  soluni,
Sclerotium mtﬁfi,%fgsarium solani, F. oxysporum
and Macrophomina phaseofling (Beatlic ¢f al 1934,
Reddy and Rage, T980 and El-Decb ef il 1983).

In the light-f‘df the present days, constraints
on pplant disease control practices, altempts were
made to produce resistance cultivars (Seoud ¢ o/,
1982 El-Wakil er af, 1984; El-Ahmar e of., 1989
and El-Deeb er al,1998). Also several chemical
control measurements have applied by (LI-Wakil ¢
al., 1984; Hilal er af, 1990 and Mahrous ef «f..
1993). The use of agricultural practice is well
established by (El-Ahmar ef a/. 1989; Hilal er o/,
1994 and El-Korashy er al, 1997) Biological
control as well was also recorded by (Abdel-Moicty
et al,, 1991).

On the other hand, plant extract (garlic
extract) was effective in controlling reot and pod-

rot disease (Osman, Nagwa et «f . 1990). Also,
antimicrobial substances naturaliy cxists in many
forage legume plants especially alfalla (Qleszek et
al., 1990), and prowed its efficacy against seilborne
fungi (Omar and Abdel-Halim, 1992 and lsmail,
1995),

This study was undertaken to cvaluate the
inhibitory effcets of saponin from difterent sources
and the fungicide Rizolex-T against damping-oft
and root-rot discases of peanut.

MATERIALS AND METHODS

1. Preparation of differcnt sources of
saponin:

Saponin from seeds of oldiman sult bush
(Atriplex  mumalaria) coded (Al). seeds  of
Leucaena glauco benth (Lewcaena [eucacephala)
coded (AC). fruit of loofa (Luffu vy priacay coded
(LG) and roots of alfalfa (Medicay sariva) coded
{ALF)} collected from the north-western coast of
Igypt and synthetic Lucerne saponin was provided
by JCN company, USA. The plant samples
containing saponin were dried at F0°C using a
forced air-drying oven. The dricd sumples were
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ground in Thompson Wielly mill. The saponin
contents in ditferent samples were determined by
the modified method of Shany et af (1970) and
Khamis {1989). Saponin contents were 2% in AT,
2.3% in LG, 2. 1% in AC and 2% in roots of alfalfa.

Peanut plants showing symptoms of roct-rot
discase were collected froni south Tahrir (Behar:
districty. F. solani, M. phaseoling, R. solani and §.
rolfsii have been isolated from infecied roots and
were purified using the hyphal-tip and single spore
techniques and pathogenicity tests also were done.

3. Effect of saponin on the linear growth
and sclerotial tormation of the fungi tested:

Synthetic  lucerne  saponin at 1%
concentration was added to potato dextrose agar
{(PDA) medium and autoclaved. A saponin free
PDA was also autoclaved to be used as a control
treatment. The sterilized PDA  media, with or
without saponin, were poured into 9-cm sterilized
Petri dishes.

Disk {3 mm in diameter) from activite
growing culture of F. solani, M. phaseoling, R.
solani and S rolfsii were placed in the culture of
the plates. Four plates were used for each treatment.
‘The inoculated plates were then incubated at 28 °C.
Mycelial growih was measured daily and sclerotia
number was counted 10 days afier incubation at
28°C.

Effect of different sources of sapenin or
fungicide on root and pod-rot diseases:

Peanut seeds (Giza 4) were dressed with
different sources of saponin or tungicide (3 g/Kgz
seed). The weated seeds were then planted in (23
cm- diam.) pots previously infested with AL
phaseoling. R solani or F. solani (grown on sand
barley medium for 15 days at 27 °C). Each fungal
srowth was then added to the formalin- sterilized
soil at the rate of 2% of soil weight (w./w.). The
sterilized soil or the non-treated seeds were served
as control. Five seeds were sown per each pot and
four pots werc used for each treatment.

Field experiments:

Peanut secds (Giza 4) were dressed with
saponin of ditferent sources, i.e. saponin from seeds
of Aeriplex numalaria and Leucaena Leucocephala,
as well as roots saponin of alfalfa and Luffa
acgyptiacu and synthetic saponin {3 and 5 gikg
seed). Rizolex-T (Tolclofos methyl thiram 50%) (3
w/kg seed) was used for comparison. Treated seeds
were planted in soil naturally infested with root-rot
fungl at Behara governorate during 2000 and 2001
3Cd50Ns.

Experiment was carried out in a complete
randomized block design with plots (3 x 3.5 meter).
Three plots were left without treatment and served
as centrol.

Dala of pre-emergence damping-off were
recorded after 30 days from sowing. While,
percentages of root-rot diseases were recorded 120
davs aller sowing. All results were statistically
analvzed using “F” test and L.S.D. to compare
significance  between treatments (Snedecor and
Cochran. 1981).

Effcct of different sources of saponin on
percentage of colonies of fungi associated with
roots of peanut plants:

Peanut plant roots from all treatments were
cotlected at the end of the growing season. Very
small pieces of sterilized roots were put on the
surfaces  of PDA  plates (9-cm-diam.). Four
replicates were, however, used for every treatment
and incubated at 27 °C. Number of colonies of F.
solani, R. solani and M. phaseolina were recorded
afier four days of incubation.

RESULTS

i. Eftect of saponin on the linear growth and
sclerotial formation of the fungi tested:

I vifro studies, reduction of linear growth
by saponin {1g/l.) was observed in all investigated
fungi. Saponin was more effective against M.
phaseoling than other tested fungi. Significant
reduction ef sclerotial number was obtained with S
rolfsii when grown on PDA plates treated with
saponin {Table, 1).

11-Effect of seed dressing with saponin of
different sources on disease severity:

The elfect of each saponin sources or the
fungicide Rizolex-T on percentages of infection by
F.osolani, M. phaseoling and R, solani was studied
in greenhouse.

Data presented in Table (2) show that
percentages of diseases incidence varied according
io saponin plant-sources, kind of saponin (natural or
synthetic source) and kind of the fungus tested.
Significant reductions in incidence percentages of
root rots caused by M. phaseolina, R. solani and F.
solani were achieved on plants developed from
seeds treated with saponin of different sources
(3g/ke seed) and Rizolex-T (3g/kg seed). The best
reductions in root rot diseases incidence were noted
when peanut seeds were treated with the synthetic
leucerne saponin in case of M. phaseoling (20.10%)
and R solani (17.70%), followed by saponin of
alfalfa if compared with the control treatments
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(47.53% & 43.67%). Other sources of saponin
showed different variation in discases incidence.

As for pod rots, all the treatments tested
significantly decreased percentages of infection.
However, infection percentages were ranged
between (15.33% - 51.33%). while valucs of the
control treatments were (37.33 - 57.00%). The
synthetic saponin was significantly the best
treatment in decreasing infection of pod rots. On
the other hand, effects of the synthetic sapenin on
root and pod rots incidence were as eftective as the
fungicide Rizolex-T, except in case of root rot
caused by R solami, whereas thesc of thc other
treatments were superior than or comparable to that
of the fungicide in most cases.

Field experiments:

Table (1): Effect of the synthctic lucernes saponin (1g/L. PDA) on linear growth and sclerotia number of

only

All treatments (except LG ot 3g/kg sced in
significantly
percentages of pre-emergence damping-off than the
control (Table, 3) in both experimental scasons
(2000 & 2001). Rizolex-T at the rates of 3 and 3
gikg seed gave the least percentages of infection
followed by the synthetic lucernes saponin in most
cases.

2000

Data presented in Table (4) show that all
treatments of different sources ol saponin as well as
Rizolex-T significantly reduced root-rot discases
incidence than the control. The fungicide Rizolex-T
gave significantly the least percentages of infection,
followed by the synthetic lucernes saponin in most
cases. Other sources of the natural saponin showed

season)

variation in diseases incidence.

the four fungi tested, 10 days after incubation at 28 "C.

Fungi Lincar  growth Reduction * Number of Reduction *
(em) {%a) sclerotia/plate {"a)
Fusarium solani 7.3 160.7 - -
Macrophomina phaseolinu 4.7 7.8 198.3 + 328
Rhizoctonia solani 5.3 41.1 0.0 LE3Ht
Sclerotinm rolfsit 39 34.4 3.0 - 667
9.0% - 129.8 -
Control T
. 9.0 - 0.0 -
{Without treatment)
9.0 - 9.0 -
L.5.D. at 5% 0.7 - 4.1 -

* 0% Reduction relative to the control.
A = Values of M. phaseolina.

B3 = Values of R. solani.
Table (2): Effect of seed dressing with saponin of different sources and the fungicide Rizolex-T on percentages of root

C = Values of S. rolfsii.

and pod-rots on peanut plants, grown in artificially infested soil under greenhouse conditions,

Macrop P.I?O.'.’H.t'?a‘ Rhizoctonia solani | Fusarivm sofani

phuaseoling
Treatments

0 [ ) o
o Rootrot |° Pod|% Root|% Podi% Ruouo 9% Pod rol
. rot rot rot rot

Saponin of: Leucaena Leucocephala(AC) |39 80 19.35 3147 27.50 2427 2340
Saponin of: Awriplex Numalaria (AT} |39.50 19,00 3147 28.50 35.63 23,75
Saponin of: Alfalfa (ground roots} ALF  124.27 29.33 27.87 30.75 31.47 31.33
Saponin of: Luffu aegyptiaca 39.80 20.67 27.30 34.50 39.80 29.00
Synthetic lucernes saponin 20.10 15.33 17.70 23.00 39.50 23.33
The fungicide Rizolex-T 39.80 22.00 35.63 30.50 43.67 3167
Control (Without treatment) 47.33 35.00 43.67 37.33 4753 37.00
L..S.D. at 5% 3.37 1.96 2.74 2.08 2.69 3.18

decrcased
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Table (3): Effect of saponin of different sources and the fungicide Rizolex-T on pre-emergence damping-
off diseasc in peanut seediings under field conditions of Behera governorate, 2000 and 2001 seasons.

_ : Yo of pre-emergence dampng-off at:
T Conc. of the natural saponin

2000 season 2001 scason
Treatments

Jeskp seed ) Sprke seed Jo/kyg seed Sp/ke seed
Saponin ol® Leucaena Leucocephalu (AC) 12.67 13.33 9.87 12.20
Saponin of! Atriplex Numalaria (AT) 15.67 10.00 12.77° 11.73
Saponin oi: Alfalfa (ground roots) ALF 16.67 11.33 16.97 i4.30
Saponin of: Lufja aegyptiaca 2100 13.67 15.67 20.87
Synthetic fucernes saponin 17.00 % 10.67 ** 1177 *** 5.20 **
The fungicide Rizolex-T 767 *** THT 7.10 *#* 3.3(Q **%
Contral (Without treatment) 23.67 23.67 20.33 28.67
L.S.D. at 3% 5.32 4.91 5.51 4.75

* The first dose of the synthetic saponin (= 1 g/kg seed).
** The second dose of the synthetic saponin (= 3 g/ky seed).
#*% The sole dose tested for the fungicide {(= 3 g'kg sced).

Table (4): Effect of saponin of different sources and the fungicide Rizolex-T on root-rot diseases in peanut
plants under field conditions of Bahera governorate, 2000 and 2001 seasons.

_ % infected plants at:
Conc. of the natural saponin ittt
] 2000 season 2001 season
Treatments BERPNLH
Sgikg seed | Seke seed | Sg/kg seed | Sg/kg seed
Sapoenin of: Leucaena Leucocephala (AC) | 22.33 2233 28.30 28.30
Saponin of: Atriplex Numalaria (AT) 26.00 15.67 28.87 28.30
Sapoenin of: Alfalfa (ground roots) ALF 22.67 19.00 26.10 26.10
Saponin of. Luffa aegyptiaca 26.67 24.67 30.87 30.87
Synthetic lucernes saponin 29.00 * 1 7.00 ** 1533 * 1543 **
The tungicide Rizolex-T B.07 *** 8.07 *¥¥ 17.07 #*%% | 11.00 ***
Control {Without treatment}) 35.00 34.00 46.33 53.67
L.5.D. at 3% 5.78 5.75 9.59 7.13
* The tirst dose of the synthetic saponin (= | g/kg secd).
** The second dose of the synthetic saponin {= 3 g/kg seed).
**% The sole dose tested for the fungicide (= 3 g/kg seed).
Regarding yicld of peanut, all treatments However, differences  between  values  of  the
gave significantly the higher yields than these from fungicide treatment and the other ones were

the non-treated sceds (Table 5). The highest yields
were recorded with Rizolex-T at both rates (3 & 5
gike seeds) and seasons (2000 & 2001), except in
case of Al treatment in only 2000 season.

significant. The synthetic saponin (5 g/kg seed)
zave pod vields higher than the other saponin of
different natural sotrces in most cases .
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Table (5): Effect of saponin of different sources and the fungicide Rizolex-T on peanut pod yield
{(kg/feddan) under ficld conditions of Bahera governorate, 2000 and 2001 seasons.

Conc. of the natural saponin

Pod yield (kg/feddan) at:

2000 season

2001 season

Treatments

3g/kg seed Sg/ke seed 3g/kg seed Sg/kg seed
Saponin of: Lencaena Leucocephalu (AC) | 11350 1380.0 1455.8 [512.0
Saponin of: Atriplex Numalaria (AT) | 1185.0 1447.5 1344.0 12878
Sapenin of: Alfalfa (ground roots) ALL 1183.0 1335.0 1316.3 1371.8
Saponin of: Lujfa aegvptivca 11475 1335.0 1371.8 1455.0
Synthetic lucernes saponin 1185.0 * 1372,3 ** 1260.0 * 13095 *#
The fungicide Rizolex-T 13725 *#x* 1402,5 *** [890.0 *** 1987.5 #x#
Control (Without treatment) 990.0 950.0 1057.5 079.3
L.S.D. at 3% 0.6 0.6 L1 1.0

* The first dose of the synthetic saponin (= 1 g/kg seed).
** The second dose of the synthetic saponin (= 3 g/kg seed).
*#¥ The sole dose tested for the fungicide (= 3 g/kg seed).

All treatments (Table, 6), except ALI" and LG with
Fusarinm spp., and Rizolex-T with M. phaseolinu

gave significant reductions

in pereentages  of

Fusarium spp. and M. phaseoling colonies than the
control. Whereas, the treatments rested were not

effective agamst R solani. The fungicide Rizolex-
T, followed by the synthetic saponin were generally
the superior treatments in reducing colonies of

Fusariin spp.

Table (6): Effect of saponin of different sources and the fungicide Rizolex-T on the percentages of fungi
colonies associated with roots of peanut plants grown under field conditions of Bahera governorate.

Treatments  (3g/ke seed) :;p Fusarium 22/6,” :?hizocmnia “:;:E:T(::{:’:;L)f;h(””','”U
Saponin of: Leucaena Leucocephala (AC) 66.67 13.33 20.00
Saponin of: Atriplex Numaiaria (AT) 60.00 1333 20.00
Saponin of: Alfalfa (ground roots) ALF 73.33 6.67 13.33
Saponin of: Luffa aegyptiaca 86.67 6.67 13,33
Synthetic lucernes saponin 46.67 6.67 13.33
The fungicide Rizolex-T 3333 13.33 7333
Control (Without treatment) 836.67 [3.33 80.00

L.8.D. at 5% for:

Fungi (F) =743
Treatment(T) =11.33
FxT =19.65
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DISCUSSION

It is well known that pre-emergence
damping-off and root-rot diseases of peanut are
serious and destructive diseases (Abdel-Al, 1973;
Abdel-Ghany or af, 1973 and Al et al, 1979).
Saponin proved inhibitory to the mycelia growth of
F.solani, M. phaseoling, R. sofani and S. rolfsii, the
causal pathogens of peanut pre-emergence
damping-off and root-rot diseases and reducced
percentages of infection when peanut plants were
grown from sceds pre-treated with different sources
of saponin.in this respect, Zentmyer and Thompson
(1967), Omar ¢/ «f (1996) and Omar and Aly
(1996) stated that several plant pathogenic fungi
{especially soilborne fungi)} were scnsitive to
saponin in vitro and in vivo application.

The inhibitory effects of saponin revealed
the presence of some antifungal materials which
caused this sigmificant effects on mycelial growth
of the fungi tested, ie. F. solani, M. phaseoling and
R sofani either in Petri-dishes or when treated
seeds were planted in potted soil. In this respect,
Osbum (1996)and Hostettmann and Marston (1995)
stated that the antifungal effect of saponin can be
attributed to its membraneolytic action where
saponin - combines with the membrane sterols
causing the formation of pores and hence the loss of
membrance integrity. On the other hand, saponin
has been reported to enhance plant growth of
peanut plants over the control. This may be due to
the direct cifect of saponin on plants growth or
indirect by its inhibitory effect on growth and
development of fungi affecting peanut plants (Omar
et al., 1996 and Abdel-Momen ef af., 2000).

Reduction in root-rot disease by the synthetic
saponin application was somewhat similar to that
induced by the experimented fungicide, Rizolex-T.
However. saponin may be superior as being natural
plant material. which is safe to the plants, animals
and human beings, and do not cause pollution to
environment,
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