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were used
singly or in combination with typical fungicide, Rhizolex-T 50 to investigate their ability
toeffect towards the control_of faba bean root-rot caused by Rhizoctonia solani.
Laboratory, greenhouse and field studies were conducted during 2008/2009 &
2009/2010 seasons te-study-the-effect-of some-plantchemicabinducers-and-Rhizolex-
F—on——reduction—of root-rot—ofseme—using the faba bean cultivar, —effaba—bean
{Giza 340). Results of jn vitrg, studies showed that-ir-comparing-with-Rhizolex-T-50
w-p—as—a—fungicide—Using—_chemicalinducersmicroelements and—or Rhizolex-T
significantly redueed-inhibited the lnearmycelial growth of the pathogen, R. solani
when compared with the untreated control.
Under greenhouse conditions, all testedisolated—fungi_—were—proved to be

pathogenlc and caused pre- and post-emergence damplng of‘f Whl|e R. solani was
elng the most vnrulent S y

AII some ;reatmems—mlcroelements or the funqmde tested as seed
treatments for field experiments led to Qn—e#eewe—@-za%—gave—the—mghest—vames—ei

an _increase in_the, plant height;
control22?. Rhizolex-T 50 followed by zinc were the most effective treatments in

reducing the incidence of faba bean damping-off. Calcium followed by zinc were the
most effective ard-in increasinged significantly-the number of pods per plant, the
weight of 100 seeds, and seed yield / plot. The most effective seed treatments in
reducing faba-bean-infection-with the -root-rot disease incidence waswere-the-coating

ef—faba—bean—seeds—by Rhizolex-T_followed by; zinc and_then calcium-in-decreasing

microelements, zinc, manganese,

calcium,-and Rhizolex-T.

INTRODUCTION
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A JFaba bean (Vicia faba L.) is a IAegume crop with high nutritional value.

It contains about 18.5 SF-WHAT222and 37.8% protein (EI-Syed et al., 1982),
Faba bean plants could be infected with many fungal pathogens, which can
causeds a—considerable yield losses (Mahmoud, Nagwa 1996), In this

Efj-matted
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respect, root-rot disease was-is among the most important fungal disease
affecting faba bean production in Egypt. Hussein (1985), recerdported that

root-rot / wilt complex and mosaic disease-are the major diseases of faba
bean erep-in the Sudan. Sepulveda{19910mar (1986), mentioned-that-based
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Chile-during-1990— 1991 was-identified-as-Rhizoctonia-solanitested several
pathogens, and found that Rhizoctonia solani was the most virulent in
causing root disease. Susceptibility increased with increasing inoculums level
and decreased with increasing plantage. The fungus was pathogenic to
several legume crop and its saprophytic ability was low in soil previously
cultivated with maize and soybean.- El-Morsy et al. (1997), Akem and Bellar

an a a a a he
Y/ ;o - at aiba—ed

(1999), and Hugar (2004) jsolated R.hizectenia solani and Fusarium

oxysporum from wilted and rotten roots of faba bean in different parts of the
world as—well-asand considered them the most important and wide spread

fungal diseases observed at all locations. In this respect also, Metwaly (2004),

found that R. solani isolated from Kafr El-Sheikh governorate was the
mestmore virulent iselate-than_that of Sharkia governorate. Control of the root
rot disease depends mostly on using chemical fungicides (Marschner, 1986
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and Hanounik and Bisri, 1991), The resistance to diseases depended on the
host plant physical or chemical barriers activated by biotic or a-biotic agents
(Kloepper

substances (Gamil, 1995), FI-Baz and Shaltout (2007), revealed that adding

/' microelements, either manganese or zinc, increased all growth parameters_of

the host plant significanthy—mere—thanwhen compared with the control
treatment with-infested with the pathogen-atene.

The objective of the present work is to investigate the effect of some
microelements and fungicide Rizolex-T in _controlling root rot of faba bean
under laboratory, greenhouse and field conditions.

>

MATERIALS AND METHODS

y/

A
-~ »1-Disease survey of faba bean root-rot in different governorates:

Survey was carried out in three different—governorates in Egypt,
namely Minufiya, Gharbia and Kafr El-Sheikh. Faba-bean-dDiseased plants_of
faba bean showing root-rot symptoms were collected from faba-bean-growing
fields and greenhouses. The average percentage of disease incidence was
calculated as the number of rotted faba—bean-plants in relative to the total
number of examined plants.

2—lIsolation, purification and identification of the-fungi associated with
faba bean diseased plants:

Infected roots wasere cut into small fragments, washed thoroughly
with tap water, then sterilized with sodium hypochloritde solution (1%), then
dried between two sterilized filter papers. Fragments were then placed on
potato dextrose agar (PDA) mediaum in Petri dishes and incubated at 25°C
for 7 days and observations were recorded (Christensen, 1957), Hyphal-tips

and single sporea -of grown fungi were transferred individually to new PDA
plates (Riker and Riker, 1936), and then identified according to their

morphological and microscopically characters as described by Jenset et al.

N 296
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Pathology Institute, Agricultural Research Center, Giza, Egypt.
3-Pathogencity tests:

Pathogencity tests were carried out under greenhouse conditions at
{Sers El-Layian Agricultural Research Station atin 2008 growing seasony). At
the-first, all fungal isolates which were isolated from rotten roots of faba bean
were tested for their pathogenic potentialities on the susceptible cultivar, Giza
40, under greenhouse conditions as-in order to select the highly pathogenic
isolates.

Pots (25—cm-diameter) were sterilized by dipping into 5% formalin
solution for 5 min and then left in open air till dryness. Soil was sterilizedation

was—accomplished-withusing 5% formalin solution; by mixinged throughtly;.
Then the treated soil was covered with plastic sheet for one week and then

the plastic sheet for-one-week-and-then-theplastic sheet-was removed in

order to allow complete formalin evaporation (Whitenhead, 1957), Soil
infestation with each individual fungalus_pathogen was carried out at the rate

_of 3% of soil weight (Metwelly, 2004), Fungi were individually grown on sand-

barley (SB) medium (25 g clean sand, 75 g barley and enough water to cover
the mixture). Flasks containinged sterilized medium were inoculated with
each partiewlar-fungus and incubated at 25°C for two weeks. Potted soil was
watered daily for a week to enhance fungal growth. Soil of control pots was
mixed with the same amount of sterilized fungus-free sand-barley (SB)
medium. Ten faba bean seeds were surface sterilized using 5% sodium
hypochlorite 5%-for 2 min., washed several times with sterilized water, before
and then sowing. Three replicate_pots with a total of 30 seeds were used for

_ each particular-treatment (Farahat, 1970),

Number of non germinated seeds

x 100

>
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~|~Disease assessment:

Percentages of pre-_and post-emergence damping-off as well as
healthy survival plants in each treatment were determined 15 and 30 days
after sowing, respectively using the pext-formula according to El-Helaly et al.

Laboratory experiment:
> This experiment was conducted to investigate the effect of zinc,
Manganese and calcium (3 g / | medium; the recommended dose)using-the
recommended.—used-al-the—quantity and-it's-half-dese—ef-and the fungicide
Rhizolex-T 50 in its full dose (3 g / | medium) additionte—two-oftheknown
microelements-e—zine Manganese-and-caleium-_to-inhibittheon the mycelia
| 297
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growth of Rhizeetonia—R. solani. These substances were used singly or in
combination to be added to the PDA medium before solidification. used
concentrations-of-Rhizolex-T was used at 1/2 strength (eentained-1.5 and-3-06
g / | medium) when combined with microelements—(50—and—100%—+d);

respectively (El-Baz, 2007),

Three replicates (culture plates) for each concentration
substance/combination were inoculated with a fungal disc cut from the
pepipheryperiphery of a 5--days--old culture of R. solanithe—testedfungus.
The plates were incubated at 25°C. The linear growth of the tested pathogen
fungus-was measured when the_fungal growth of the control_treatment filled
the Petri dishplate.

~Greenhouse experiment:

Greenhouse experiment was carried out to evaluate the effect of
using-chaemical-irducers-such-as-the microelements, zinc, manganese and
calcium as well as the chemical fungicide,with-a half-deses-of Rhizolex-T 50
(used at 50% of the recommended doze) on the disease incidence of faba
bean root-rot_in pot experiment. The microelements were tested singly or in
combination with a half dose of Rhizolex-T as seed treatment. Sterilized pots
(25 cm diam.) filled with autoclaved sandy-clay soil were used. Fhe
previeushpreparedfungus Rhizoctonia solani, inoculaum was produced on

sand-barley (SB) medium as previously described and used to infest the
auteclaved-sterilized soil at the-a rate_of 3% seibweight-(w/w). tThe inoculums
was mixed thoroughly with the upper layer of the soil, then watered and left
for one week to ensure the distribution of the inoculums_and establishment of
the pathogen. Zinc, manganese and calcium treatments were used-applied
as a—seed soaking treatment. While, Rhizolex-T 50% was used as seed
coating. Faba bean seeds (c.v. Giza 340); was soaked for 20 mindtes in each
tested ef—substancechemical—inducers (El-Baja, 2007), Three pots (as

replicates) were used for each treatment and three pots were left without
pathogen infestation to serve as control. Ten seeds of faba bean were sown
in every used-pot. Disease incidence was recorded as the percentage of pre-
and post-emergence damping-off as well as healthy/-survivedat plants after
15, 30 and 35 days from sowing, respectively.

Field experiment:

Field experiment was carried out at Sers El-Lyain Research Station,
Minufiya Governorate, Egypt durinrg-thein two growing season (2008/2009 &
2009/2010). The experiment aimed te—at studying the effects of the
microelementsseme-chemical-induecers—i-e-, zinc (3 gm / 1) in zinc schelates,
calcium (3 gm / I) and manganese (3 gm / I) and the fung|C|de, Rhlzolex T
50% w.p at the rate of 3 gm / kg seed
infaba-beanplant-against the faba bean root- rot diseases. Faba bean seeds
(c.v. Giza 340) wereas soaked for 20 min. in each-the tested microeliment
singly or in combination with the fungicide Rhizolex-T in half and full dosesef

treatment-the-quantity-and-its-half. The wetted seeds were left until air dried

- 298
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experiment. The area  of

each  sub-plot

was

before sowing. A split plot design with three replicates was used in this

105 mZ,

seeds-in each plot.

(3.5 x 3 m); tThree hundred seeds were sown seeds-were-therate—of-300

The seed germination percentage, and the pre- and post--emergence
damping-off wasere determined after 15 and 30 days from sowing. As-well-as
Also, healthy/-survivedal plants were counted and expressed as percentage

according to Soleman et al. (1988),
Statistical analysis:

RESULTS
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| »&Isolation and identification of the causal organisms:
As shown in Table (1), two hundred and five isolates of different soil-
borne fungi were isolated from rotten roots of faba bean plants (cv_Giza 40
ev) -showed-root-rot-symptoms;-cultivated in three Egyptian governorates--e,
namely- Minufiya, Gharbia and Kafr El-Sheikh.
ldentification—of tThese isolates sho—thatthey—were identified as

three

after,— 35 days_after sowing. In additionfer faba bean wmerphelegical
characters,-plant samples were taken after harvest to estimate-measure plant
height, number of brankches-/-plant, number of pods-/-plant, weight of 100-
seeds and weight of seed yield-/-plot-were-recorded. The disease severity of
root-rot diseases was determined after 55 days from sowing was—recerded

All data ef-each—treatment-were subjected to the proper statistical
analysis of variance (ANOVA) of randomized complete block design and-or
split plot design_as appropriate, with three replicates by,(Gomez and Gomez,

solani

(54 isolates), -with-the-highestfrequeney-recerded-followed-by-Macrophomina

(31 isolates), Fusarium moniliformag, (30 isolates), Fusarium solani (28
isolates), and Fusarium semitectum (22 isolates);respectively. Meanwhile, 40
isolaltes stayed without identification from the three governorates and named
unknown fungi. As for the frequency %-—of the isolated fungi in the three
governorates, R. solani followed by Macrophomina phaseolina were the most
frequent fungi recovered in the three governorates.

»Table (1). iselated—fFungi isolated from rotten roots of faba bean and

different



h]'matted

Efj-matted

ffj‘matted

“\»El-Sayed, Sahar A.,

hj'matted

Efj-matted

)
)

)

)

AN
J" AN
)
Y

)
Iy

T ¢ Gharbia Kafr ElI-Sheikh Minufiya
Efj-matted Table >[4 Fungus NS **F O F F% F yF% Total
E—]'matted ~M. phaseolina 13 19.12 8 12.12 10 14.08 | 31.0
RF, solani 10 14.71 8 12.12 10 14.08 28.0
[ ymatted F. semitectum 5 7.35 9 13.63 8 11.27 | 22.0
hmatted F. moniliformea 10 14.71 10 15.15 10 14.08 | 30.0
R. solani 222 18 26.47 16 24.24 20 28.17 | 54.0
[ ymatted Unknown fungi 12 | 1765 | 15 | 2272 | 13 | 1831 | 4.0
E—]'matted »|L.S.D at 0.05, 68 - 66 - 71 - 205
»* F: frequency ** F %: frequency %
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/| Pathogencity tests:

[ ymatted

Four different isolates of R. solani were selected in each governorate

hj'matted

for _carrying out the Ppathogenicity test.ef-12-isolates—of root-isolates—(four
iselates)-eHthe-sametungusrepresentthe-three-ditferentgevernerates:

ETj'matted

Data in Table (2) show that all tested isolates of Rhizeetonia-R. solani

Efj-matted

were pathogenic_but varied in their pathogenicity—at-different-degrees; on the

h]'matted

tested-faba bean plants Data indicate that isolate NQ"RZ M" (from Minufiya)

pre- and post-emergence root-rot &%&M%S%S%—mspeeﬂwyﬂable 2).

On the other hand, the lewest-least virulent isolate was {'R, G}", which was

obtained from Gharbia governorate.

Table (2). Pathogencity tests of_four selected R. solani isolates (from

each governorate) on faba bean plants under greenhouse

]'matted Table
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[ ymatted
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conditions.
. Pre-emergence Post-emergence Plants
/ T-CT\/erﬁoratge obisolates Is:\)ll:te damping off (%) damping off (%) | survivedat
) after 15 days after 30 days %)
Vad R, G 13.33 10.00 76.67
. R, G 3.33 16.67 80.00
*(Gharbia R: G 6.67 23.33 70.00
Rs G 10.00 16.67 73.33
> R:1 K 23.33 16.67 60.00
) ) . R, K 20.00 10.00 70.00
/> |Kair El-Sheikh Rs K 10.00 20.00 70.00
R, K 16.67 13.33 70.00
> R, M 13.33 20.00 66.67
_— R> M 33.33 33.33 33.34
> Minufiya R M 16.67 20.00 63.33
R4 M 23.33 16.67 60.00
~|Check - 0.00 0.00 100.00
~|L.S.D at 0.05 2.17 2.30 4.07

A
3—Laboratory experiment:
3—Effect of the-tested-chemical-inducersmicroelements and Rhizolex-T

on the linear growth of Rhizoctonia solani:

Data represented-in Table (3) show that the used-microelements Zn,

Mn and calcium that used alone relatively-inhibited the mycelial growth by
7222, 55655 and 621-60%, respectively, although—while the fungicide

Rhizolex-T caused 97% inhibition to R. solani mycelial growthit-ceuld—net

> 300
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gave—%—é@% Hewever—dData also reveal that m—ease—ef—usmg the
combinations of microelements with a half_dose of Rhizolex-T 50%, the
percentage-ofhas increased the level of mycelia inhibition raised-fremto be

798:89%, 7222, and 865-55% for Zn, Mn and calcium_combined with 50%
Rhizolex-T, respectively-.

Table (3) Effect of_some -the-tested—microelements and Rhizolex-T
mhmmgn—ef—the the linear growth of Rhizoctonia solanief

thetested pathogen.
tnhibition-ofllinear growth (colony diameter)
> ,"b ,,,,,,,,,,,,,,,, ATreatment Linear grOWth (Cm) % Red'HGHGHGrO_\Nth
’ inhibition
~Zn 25 72.22
Mn 4.0 55.55
Calcium 3.5 61.60
Rhizolex-T_(RT) 0.3 96.66
Zn + Mn 3.2 64.44
Zn + R-T (50% rd) 1.9 78.89
Mn + R-T (50% rd) 25 72.22
Calcium + R-T (50% rd) 1.3 85.55
Untreated Gcontrol 9.0 0.00
~+|L.S.D at 0.05 2.9 -
»
4.

Greenhouse experiment:

'}AEffect of using-micro-elements and Rhizolex-T 50% on the incidence of

faba bean root-rot.under greenhouse conditions:

- Under—A greenhouse experiment was conducted to test if adding
microelements sueh-as-(Zn, Mn and calcium) singly or combined -with_a half
and-recommended—dose of Rhizolex-T 50%(the recommended dose) can
control the root-rot disease of faba bean. Data in Table (4) show that using
Zn, Mn and calcium alone reduced-the-percentagehad negative effect on faba

bean plants where they induced-ef the pre-emergence damping-off from-by

30:0%., -n-case-ef-using-Za-and-to-36-33%, -tn-case-of-using-Mr-and 33-33%,
respectively—in—ease—of-using—caleivm. On—the—other—handHowever, using
micro-elements combined with guarter—and-the-recommendedrecommended

half dose of Rhizolex-T apparently increased the percentage of survival
plants over the pathogen- alone eemrel—treatment (Table 4) Alse—usmg—zme

A
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Table (4). Effect of micro-elements and Rhizolex-T 50% on the incidence
of faba bean root-rot under greenhouse conditions Effect-of
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R. solani
[Formatted: Line spacing: single Pathogen-freeGeControl
E—j-matted ~|L.S.D at 0.05 17.00 15.32 19.67
.5
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[Effect of seed treatment with micro-elements and Rhizolex-T 50% on the
incidence of faba bean root-rot under field conditions Effect—of

/

ehreeirot

777777777777777777777 The effects of Zn, Mn and Ca™" as well as -Rhizolex-T (applied as
seed treatment) on pre- and post-emergence damping-off of faba bean plants
are presented in Table (5). The results revealed that beth—these micro-
elements er-and Rhizolex-T application-significantly reduced significanthy-pre-
and post-emergence damping-off when compared to the untreated plants
(control). Rhizolex-T was—produced the besthighest level of the disease
control ir—redueing—pre—and-pestinfection—andconsequenthy—irereasedwith
the highest number of survivedat-ef plants, whereas, manganese was ranked
as the lewest-least effective micro-elements minimizing the disease impact
incidence in boththis-shewn-in-the-two seasons (2008/2009 and 2009/2010).
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[Formatted; Font color: Auto J Table (5). Effect of treating faba bean seed with micro-elements and
[Formatted' Font color: Auto J Rhizolex-T-58%—_pon the incidence of root-rot eurirg—in two
. : growing seasons under field conditions.
E—T d J Season 2008/2009 Season 2009/2010
. rmatte Pre- Pre-
- Post- Post-
matted J e Fested emergence S ival emergence; S ival
fungusTreatment dampin emerqgnce urvival dampin cmerqgnce urvival
I e gamping damping | plants (%) gamping damping | plants (%)
Formatted Table off- off (%) oft off (%)
(%) — (%) —
E ... [matted ] »[Zn 10.00 10.00 | 80.00 8.33 7.66 84.01
[ Formatted: Line spacing: single J Mn 13.33 13.33 73.34 10.00 10.00 80.00
Calcium 12.00 13.33 74.67 9.33 8.33 82.34
... [matted J Rhizolex-T 3.67 6.67 89.66 0.00 0.00 100.00
E—j'matted J »Zn + Rhizolex-T(100%) 0.00 0.00 100.00 0.00 0.00 100.00
Zn + Rhizolex-T(50%) 0.00 3.33 96.67 0.00 0.00 100.00
[ Formatted: Left-to-right j Mn + Rhizolex-T(100%) |  -0.00 3.33 96.67 0.00 0.00 100.00
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Mn + Rhizolex-T(50%) 3.33 3.33 93.34 3.33 6.67 80.00
Ca + Rhizolex-T(100%) 3.33 0.00 96.67 0.00 0.00 100.00
Ca + Rhizolex-T(50%) 6.70 3.33 89.97 3.33 3.33 93.34
»|Control 20.00 20.00 60.00 12.18 4.33 76.49
~|L.S.D at 0.05 9.55 10.12 13.21 9.80 11.22 17.32

,,,,,,,,,,,,,,,,,,,,, As for the effect of some micro-elements and Rhizolex-T on disease
severity—incidence, growth and yield component of faba bean under field
conditions, the obtained data in Table (6) revealed a-significant positive
effects of micro-elements and Rhizolex-T 50% when compared with the
control where theyse lowered the effects—were—shown—in——case—of-disease
severityincidence while increased the plant height-afterharvest, number of

pods_per plant, 100-seed weight, and seed yield / pIoter? {The obtained
results of the first season -were confirmed by those of the 2, one#em%heutwe

RhlzolexT was the best tFeatment—among the—testall treatments Whlle
calcium gave a geed—better performance than thatthe—Zn and Mn in
mprevmg inhancing faba bean plant growth and yield components.

Table (6). Effect of treating faba bean seeds with micro-elements and
Rhizolex-T ehemiealinduecers-on plant growth characters and
some yield components+plant under field conditions.

Season 2008/2009 Season 2009/2010
> mg % E B = E o 3 EU) g B = 5
| »[Treatments @:—gg’g E_‘% %% 2‘% ﬁ%c)é: g’g 2E $'-05? g‘é
0OE gdeL|oala TSalesldeL|oala g5
() g S S 3 % B 2 & g S g s §
~»1Zn 12.221110.0{17.50|75.20| 3.20 {11.11|100.0|17.00|73.13| 3.00
Mn 14.33|108.0|16.30|73.30| 3.10 [13.33| 98.0 |15.33|70.22| 2.90
Calcium 15.66 | 107.0(21.40|78.85| 3.90 |14.44|103.0(18.00|75.00| 3.85
Rhizolex-T 11.20|108.0|18.35|76.13| 3.70 {10.00|105.0{17.55|74.14 | 3.50
Zn + Rhizolex-T_(100%) | 5.33 |115.0|19.50|78.00| 3.40 | 6.66 |108.0|18.00|75.18| 3.50
Zn + Rhizolex-T_(50%) | 7.77 |110.0|19.00|76.00| 3.30 | 6.66 [107.0|16.85|75.00| 3.40
Mn + Rhizolex-T_(100%)| 9.99 |112.0|18.00|74.00| 3.20 {10.00|108.0|17.00|73.33| 3.15
Mn + Rhizolex-T_(50%) (11.11(108.0(18.00(73.00| 3.10 |{10.90(105.01/16.00|72.12| 3.10
Ca + Rhizolex-T_(100%)|10.00 | 110.0 {22.70(82.00| 4.00 | 9.99 | 08.0 |21.34|81.14| 3.90
Ca + Rhizolex-T_(50%) |12.22{106.0(21.80(80.00| 3.90 |11.11|107.0|{20.00|78.00| 3.70
Control 23.33]/102.0/13.50|70.00| 2.90 [26.66| 95.0 |11.00|68.00| 2.80
+|L.S.D at 0.05 7.18 | 6.33 | 213 | 1.70 | 1.20 | 8.02 | 6.00 | 2.70 | 2.00 | 1.50
»>
DISCUSSION
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> Faba bean (Vicia faba L.) is a legume crop with high nutritional value.
Soil borne diseases including root-_rot cause impertant-considerable yield
losses in—yield. In the present investigation, extensive surveys wasere
conducted throughout three Egyptian governorates to determine the
occurrence and frequency of various fungial pathogens associated with
diseased faba bean plants. The surveys showed differences in the frequency
of the isolated fungi_similar results were early reported by —(El-Morsy et al.;

~ (1997:), Akend and Bellar; (1999;-), Hugar; (2004) and Metwaly; (2004),

The present investigation indicated that faba bean seeds pre-treated
with Rizolex-T and Zn, Mn and Ca singly reduced root-rot disease incidence.

Moreover, combined Rizolex-T _and the tested microelement reduced
significantly the disease impact. This finding was confirmed under
greenhouse and field trails over two successive seasons. On the other hand,
plant growth characters and seed yield were also increased.

[Formatted: Font color: Auto j = Jt can be explained that Zn, Ca or Mn application improved plant

growth and that may-partily-increased defense mechanism of the plant to soil
borne infection and also to same extent increase plant growth parameters.
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__This finding was previously reported by Soleman, et al. (1988) and Omar et al.
(1992), They found that application of microelements gave a renearkeble
protection against faba bean fungal diseases.

Manganese activates some of the enzyme reactions in_tricarboxylic
acid and dehydrogeneres (Marschener, 1986), The results of this study
~ revealed the appearance zinc and calcium as root-rot for faba bean plants.
Both treatments have greatly reduced of root-rot disease and also, increased

seed yield.

] Jn short, use of Rhizolex-T and / or some microelement can improve
disease resistance of faba bean to root-rot disease and increase growth and
yield of the plant.
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