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Prevention of root and stem rot disease of cucumber caused
by Fusarium oxysporum f. sp. radicis-cucumerinum using grafting on cucurbits rootstocks

M. NAJAFINIYA™, Z. MIRZADEH ABGARMI?
1. Plant Protection Research Department, South Kerman Agricultural and Natural Resources Research and Education Center,
AREEOQ, Jiroft; 2. MSc in Plant Pathology, Agriculture Group, University of Payam Noor Shiraz, Shiraz, Iran

Abstract

The partial resistance of pumpkin (Cucurbita maxima), hybrid squash (C. maxima * C. moschata), fig leaf gourd (C. ficifolia), grilled
linear pumpkin, Luffa (Luffa aegyptiaca), two cucurbits nuts Khoy (C. pepo) and yellow cucurbit nuts against Fusarium oxysporum f. sp.
radicis-cucumerinum (Forc) causal agent of fungal root and stem rot disease of cucumber evaluated and compared with royal cucumber. The
results showed that, fig leaf gourd, pumpkin, hybrid pumpkin, two cucurbits nuts Khoy 1 and 2 are resistant, Luffa, yellow nut pumpkin and
grilled linear pumpkin were moderately resistant and royal cucumber was sensitive. The mean percentage of disease severity in cucumber
royal (control) was 80%. The lowest disease severity was observed in hybrid pumpkin 24.16%, pumpkin 25% and fig leaf 25.83%. The
results showed that graftted hybrid pumpkin with disease severity of 18.6% was the lowest and non-grafted cucumber with 82% was the
highest. In terms of rootstock effect on dry root weight, pumpkin with 5.3 g had the maximum and non-grafted cucumber with 0.73 g show
the lowest root weight. non-grafted cucumbers with 1.73 kg per plant were the least and cucumbers grafted on hybrid pumpkin 5.7 kg,
pumpkin 1.5 kg and fig leaf gourd 5.03 kg showed the highest yield per plant. The results showed that grafting of cucumber on the cucurbit
rootstocks reduced the percentage of disease severity caused by Forc.
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Table 1. Characters of different cucurbits rootstocks used against Fusarium oxysporum f. sp. radicis-cucumerinum.

Treatment Scientific English Trade
code name name name in lran
T1 Cucurbita pepo Cucurbit Khoy paper nut
T2 C. pepo Cucurbit Khoy small seed nut
T3 C. maxima * C. moschata Fero squash hybrid Hybrid F1
T4 C. pepo cucurbit yellow nut cucurbit
T5 Luffa aegyptiaca Luffa (spong gourd) luffa
T6 C. pepo cucurbit Grilled lined cucurbit
T7 C. maxima Pumpkin tanbal cucurbit
T8 C. ficifolia Fig leaf gourd fig leaf

T9 (control) Cucumis sativus Cucumber Royal cucumber cultivar
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Table 2. Analysis variance of disease severity index and
reaction of different cucurbits cultivars against Fusarium
oxysporum f. sp. radicis cucumerinum the causal agent of

cucumber stem and root rot disease.

Sou rces of df ss MS F
variation
Treatment 8 6855.16 856.89  48.66
error 18 317 17.61
CcvVv 11.12%

**= Significant at 1% level
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Table 4. Analysis of variance the effect of inoculation of Fusarium

oxysporum f. sp. radicis cucumerinum on disease severity and
some cultural characters of grafted cucumber on different cucurbit

rootstocks.
MS diseases MS dry MS yield
Sources of .
o df severity root per plant
variation . .
index weight(gr) (Kg)
Block 2 4.67" 0.51™ 0.29™
Treatments 8 1156.80" 9.51™ 404"
error 16 12.90 0.53 0.33
CcVv 10.29 19.32 13.79

**=Significant difference at 1% level ns=No significant,
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..oxysporum f. sp. radicis cucumerinum

Fig. 2. Comparison of different cucurbit roots with
cucumber(control) 60 days after sowing and inoculation with
Fusarium oxysporum f. sp. radicis cucumerinum.
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Fusarium oxysporum f. sp. radicis cucumerinum.
Fig. 3. Disease symptoms (2 weeks after inoculation) leaf yellow
and no symptoms on hybrid (treatment 3) inoculated with
Fusarium oxysporum f. sp. radicis cucumerinum.
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Table 3. Mean comparison of disease severity percent of different
cucurbits rootstocks against Fusarium oxysporum f. sp. radicis

cucumerinum the causal agent of cucumber root and stem rot
disease by Duncan multiple rang test using scoring 1-5.

Mean of disease  Category of

Treatment
severity index resistance
Cucumis sativus (Royal cultivar) 79.83% S
C. pepo (grilled lined cucurbit) 43.33 MS
Luffa aegyptiaca 41.66° MS
C. pepo (yellow nut cucurbit) 41° MS
C. pepo (Khoy small seed nut) 33.66° R
C. pepo (Khoy paper nut) 27 R
C. ficifolia 25.83¢ R
C. maxima 25¢ R
C. maxima * C. moschata 24.16" R

Resistant=R, Susceptible=S, Moderately resistant=MR

S dlss o5, L (S ol =
sdi eals DL 0 5 & Jgls 53 5S il slassly
sl
el el Ol (8 dsdr) lols 4 s
st o, Ses sty S 05 (ol S Ao

W\)\)WM)J&&))LSJJKJ:&}‘S.M}:{



AY

Syt e Golen (e 5 25 el L5 S e s
b S 55 S8 sl s s S 8305 S p
sl s sla S8 Cils bl s salis
S oy b al e gl IS0l e
@adte Cladsd Ao e s g slen Lol OL e
Slapp a0 BB ol & Sl a3l 0L
Gy hislen O Js ol o3l Blil sl e
Gerlagh and Blok, 1988; ) c—ul o35 S L;L,ﬂ\ OL 5
.(McMillan, 1986; Caffri et al., 2005; Najafinia and Shrma, 2009
slaasl ) e Ky 3l 0L Gl mls
oo S m s JalS o OLS U S i e
g 3 b Glalsls Jl gl 5l St
S i e S s b DL L anslis s Fore
OLalS 3 olaw 2l 53 Joosi 5 Cuslio (sls sl
DL 5 R e 5 4l Caglie bl a4 ol Wiy
b 3l Sy 4 JEl 5 4l 5 05 5L des 4 pslis
.(Boughalleb et al., 2008) <l oli 5,158 s Lsl

OLalS s ain; Ol g aS Sl esls QLS Slidss

VAR, 65 N ojlad M U alS Gl s lew 5 T

AUl 0l (0 Jade) b Sk (sanlis
595 laal (@l L U3 b S S0l 1wl
Sl Ly 5 5 098 5 (el S 5IS e ea
S Aoy YV/E 5 VoY DM goles ol Ay
Aoys AY SSke b dbss X 28 Sk s€ 055 L3 5
S el SU S S o a8 5 s o mie
(R ke O35 8 O/Y L 5508 ks, SEE 035
S oS VYL (g b sl 5ol OLE 1 O3
Sl R Ol o Sles L5l sy OL 1wy 05
oIt A s DL 5 op S W s sl e SAS VYL
0N 5 5aS (o S LS O/V) s pm 508 Glaaly s,
or e (p S 5S 010Y) (5,2l S s 50 S 5 (p SAS
Al 0L (eSS 5as 1 Oley B g 53 1 5 Shes
LY Jo oo baal 5 glaady) o alb o anlis
NGV PSS WP I
il glaas b Siale sls OLS S o @L:j
a8l yaasd o8 Fore #)6 Glisoley Glaalir |y us
(oS Sl gl 5 i) (Shen olew bl

F. oxysporum f. sp. B Ledd Giale 5u8 iz Sl (S5 (S g sl sdues S 5 (Ao 0 Clz.d Sl Osa30) rSols dlis =0 J g

(S35l oo 53) ol Slio 50 5 olew i 01 36 radicis cucumerinum

Table 5. Mean comparison (Duncan test 0.05%) and category of grafted cucumber on different cucurbits rootstocks inoculated with F.
oxysporum f. sp. radicis cucumerinum and its effect on disease severity and some cultural characters (tow months after sowing).

Treatment MS yield per plant  MS dry root weight ~ MS Disease severity mean
(kg) (ar) %
Cucumis sativus (Royal cultivar) 1.73¢ 0.73° 82?
C. pepo (grilled lined cucurbit) 3.66° 3.8 40.66"
Luffa aegyptiaca 3.96" 34° 41°
C. pepo (yellow nut cucurbit ) 4.8* 4.6* 36.53"
C. pepo (Khoy small seed nut) 3.96™ 33 27.62°
C. pepo (Khoy paper nut) 3.93% 3.9° 26.26%
C. ficifolia 5.03° 4.2%® 20.30d°
C. maxima 5.1% 5.3% 21.4cd®
C. maxima * C. moschata 5.7 45® 18.6°

Columns with at least one same letter are not significant.
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