YAF-YoA NYAL Jl / ¥ ojlad / T8 Wl / ol slas low

Jole b L 4ty 5 able Saw sy p Bacillus subtilis sl Shdle 3

" Fusarium oxysporum f.sp. radicis cucumerinum

THE EFFECT OF SALICYLIC ACID AND BACILLUS SUBTILIS ON
CUCUMBER ROOT AND STEM ROT, CAUSED BY Fusarium
oxysporum F.SP. radicis cucumerinum
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Tablel-Disease severity index of cucumber root and stem rot caused by Fusarium oxysporum f.sp. radicis cucumerinum

(Vakalounakis 1996).

Disease severity index

Symptoms

0 no Symptoms

1 light rot of the taproot, secondary roots and crown, light
vascular discoloration in the stem

2 moderate rot of the taproot, secondary roots and crown, light
vascular discoloration in the stem

3 severe rot on taproot, secondary roots and crown, with or
without wilting and stunting, vascular discoloration in the stem

4 dead seedling
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Fig. 1. Effect of the SA concentrations (5 and 8 mM) on Fusarium oxysporum f.sp. radicis cucumerinum . (A-C). C = control

(0 mM), A= 5mM, B= 8Mm.

MM) Shodlos Aol sadale g5l Jame 55 Fusarium oxysporum f.sp. radicis cucumerinum A, S5 ,0a3b A s Y d gde

Table 2. Effects of the different SA concentrations on mycelial growth of Fusarium oxysporum f.sp. radicis cucumerinum
in vitro.

(Inhibitory rate) (%) (Concentration of SA) mM
(1) SL 53k Ol e Sl ol 2lale

3.435C
4.592C
6.525C
17.495B
100A
100A
100A

0 N N bW

cv = 4.016

Al el Sl pws 1Y cla..,« 2 Ol Gy = L oslasl
Column represent the mean inhibitory rate on Fusarium oxysporum f.sp. radicis cucumerinum. Those with the same letter are not
significantly different (P = 0-01).
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Table 3. Effect of the SA and Bacillus subtilis on disease severity, root and shoot fresh weight and shoot length in method,
application them after plant inoculation with Fusarium oxysporum f.sp. radicis cucumerinum.

Shoot length Shoot fresh weigh Root fresh weight Disease severity Treatments
(cm) (2 (2

3.2619bc 2.9722b 1.7112a 1.49367a P+F+B
3.8112ab 3.1230ab 1.7880a 1.41421a P+F+SA,(SmM)+B
2.9445¢ 2.1212¢ 0.8454b 1.57313a P+F
3.3534bc 2.9402b 1.4402a 1.57313a P+F+SA(5SmM)
2.9920bc 2.8678b 1.4591a 1.49367a P+F+SA(SmM)+B
4.4223a 3.6678a 1.8272a Ob Cco

Ol wf.vl._\.a Sde fa)..xj)l.\.} )\;Jm\_t-j)\:;'-lr_al{"_,_ﬁls Q}aﬂ J.,L.,J\ﬁ'/.\ cla.«)z Ll e osls OLis VLSS Gy, LaS e e slael
‘;f L_Sﬂﬂ‘ S g .L:w' &:’LW':JL"’ sﬂ)l5= SAsp ALSJJSL =B isy 45‘}19 ;J.:.w).i 6)\.&.;4 Jﬁl& G)G =F ch“S/= Pl ‘)\JS;
Jals olS =00 (St Sl & o 0 el Sl 3,8 =SAy

Numbers followed by different letters in each column differ significantly at P < 0-01 using Duncan’s multiple-range test. (means
obtained from four replicates.) P = plant, F = Fusarium oxysporum f.sp. radicis cucumerinum, B = Bacillus subtilis, SA, = foliar
spray application of SA, SAg= soil drench application of SA, CO = control plant.
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Table 4. Effect of the SA and Bacillus subtilis on disease severity, root and shoot fresh weight and length shoot in method,
application them prior to fungal infection with Fusarium oxysporum f.sp. radicis cucumerinum.

Shoot length Shoot fresh weigh Root fresh weight Disease severity Treatments
(cm) (® (e

1.82035a 2.6249a 1.8175a 0d (6[0)
1.58636b 2.4073a 1.9532a 1.41421ab P+SAg (SmM)+F
1.55941b 2.7175a 1.8084a 1.2071bc P+SAy (SmM)+B+F
1.69897ab 2.6253a 2.1179a lc P+ SA, (SmM)+B+F
1.66204ab 2.7664a 2.1673a 1.1036bc P+B+F
1.63931ab 2.1834a 1.1178b 1.5731a P+F
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Aol oS =CO (S Dbl &y gory Aol Sl

Means followed by different letters in the same column are significantly different (Duncan test at p<0.01). (Data presented are
means of three replications.)

P = plant, F = Fusarium oxysporum f.sp. radicis cucumerinum, B = Bacillus subtilis, SA, = foliar spray application of SA, SAy=
soil drench application of SA, CO = control plant.
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Table 4. Effect of the SA and Bacillus subtilis on disease severity, root and shoot fresh weight and length shoot in method,
application them prior to fungal infection with Fusarium oxysporum f.sp. radicis cucumerinum.

Shoot length Shoot fresh weigh Root fresh weight Disease severity Treatments
(cm) (2
4.3542ab 2.7197a 1.70575a 1.1036bc P+B+F
4.3052ab 2.5860a 1.60028ab lc P+SA(7TmM)+B+F
4.3917a 2.8229a 1.63164ab 0.5d P+SAg,(7TmM)+B+F
3.7526¢d 2.6305a 1.20212¢ 1.4142ab P+SA(7TmM)+F
3.8640bcd 0.3637c 1.20746¢ 1.4937a P+SA(3mM)+F
3.6537d 0.0932¢ 1.04881c 1.5731a P+F
3.9315abed 2.2449b 1.45572b Oe (6[0)
4.3459ab 2.6903a 1.49081ab lc P+SA,(TmM)+B+F"
4.2004abc 2.5332a 1.45746b 1.3107abc P+SA4(3mM)+B+F™
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Means followed by different letters in the same column are significantly different (Duncan test at p<0.01). (means obtained from
four replicates.) P = plant, F = Fusarium oxysporum fsp. radicis cucumerinum, B = Bacillus subtilis, SA, = foliar spray
application of SA, SAy = soil drench application of SA, CO = control plant. * , **_ plant treated with SA, one week after plant

inoculation with B. subtilis and three days after fungal infection.
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Days after application of inducers

b olS 5 ,luke g4, Fusarium oxysporum f.sp.  radicis cucumerinum « Bacillus subtilis (s 2SG ¢ dow! Skl 31.¥ K3
=54 3l ) Sl b 0k las oLS= SA) ol (SE) 5 el sl + 1S5l 5uls D 2 b iy
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Fig 2. Effect of SA , Bacillus subtilis , Fusarium oxysporum f.sp. radicis cucumerinum on phenolic contents in cucumber root.
Each column obtained from four replicate. Vertical bars represented standard deviations of the means.(SA= SA treated
plant prior to fungal infection, B= pretreated plant with Bacillus subtilis prior to fungal infection , SB= plant induced
by microbial and chemical elicitors, prior to fungal infection, CO= healthy plant , F= plant inoculated with Fusarium
oxysporum f.sp. radicis cucumerinum or infected plant.

4_3\.&».&.35 ;\.5.“}\ C‘JS}QL.GJ\.:!)L&:S b\.ﬁa\.:f‘g a:_,li Jals urJLn Jals QUBL_S/ Q)J:‘F&jﬁéu«e sy u"‘;tin 4 o ?J‘g-b-

SRS b Gl S s b ol

Table 6. The ANOVA Procedure of total phenol content in root healty plants, infected plants and plants treated with elicitors
alone or in form combined.

Sla e Jzi.;\._\.a Slay o 8 gaen EEIRESN Sl i 2
F Value & e
Mean Squares (MS)  Typel Squares (SS)  Degree of freedom (df) ) Sources of variation (SOV)
125/32 0/01400317 0/05601270 4 Treatment
164/6" 0/183971" 0/12879094" 7 Days of sampling
537" 0/00059952" 0/1678659" 28 Treatment x Days of sampling
121 Error
160 Corrected Total

Al e ¥/A54V e Ggail ol 53 (Ol ks o ,8) OV Ll s ime Ao y5 0 o ¥
*= significant at P< 0-05 , CV=4.96
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Days after application of mducers
r-l}—ﬂ cJld Ul 55, Fusarium oxysporum f.sp. radicis cucumerinum ¢ Bacillus subtilis (s b ! Shodle J1 ¥ S
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Fig 3. Effect of SA , Bacillus subtilis , Fusarium oxysporum f.sp. radicis cucumerinum on polyphenol oxidase activity in
cucumber root. Each column obtained from three replicate. Vertical bars represented standard deviations of the means.(
SA= SA treated plant prior to fungal infection, B= pretreated plant with Bacillus subtilis prior to fungal infection , SB=
plant induced by microbial and chemical elicitors, prior to fungal infection, CO= healthy plant , F= plant inoculated with
Fusarium oxysporum f.sp. radicis cucumerinum or infected plant.

Ll 51 plas s b o Sl 5 o3 gl dals Wl aals olals @,,;31.\,41‘}39,\%“;1 N | P WP P PPV P L PRES
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Table 7. The ANOVA Procedure of polyphenol oxidase activity in root healty plants, infected plants and plants treated with
elicitors alone or in form combined.

Sl Ske Slas o soes @313l 4y Sl kS e
F Value .
Mean Squares (MS) Typel Squares (SS) Degree of freedom Sources of variation (SOV)
(df)
39/26" 0/01400317 0/05601270 4 Treatment
12/30° 0/01839871 0/12879094 7 Days of sampling
477" 0/00059952 0/01678659 28 Days of x Treatment
sampling
80 Error
119 Corrected Total

A2l VI 2Tl 53 (S5 o 53) CVLASL o 5l nn 10 e s 1

* =significant at P<0-05 , CV=14.23
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