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1- Rhizopus rot
2- Saprophytic pathogen (facultative saprophyte)
3- Black spot rot
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Table 1- The grading of post-harvest tomato disease

P NP
Disease grade Postharvest tomato disease
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rot rate of tomato
L Sl o S584055 o ©ol pie 3929 b (prioeen
pace) Wl lamogue S s 3l (,lb,L0l 5 s g, 18 U i,
s g, gyt (mogee (oolos )3 (6 L] (Stogy Jolse osnlie
"SR il S 8 )l 0y Jgb ) ogee ()]
Slej 0,99 S 3 ol St 5 b aglie » SOl sla
S spsb 4 (2 JS) 392 (o), 31 5 e 59, 63 15 20) o5, 42
£9 5 pllo sla S5,34565 sl (g )0,L51 5l s 59,49 942 )
T 9 99 390> U iy 4 (5ue 3/86 4 5/14 Ly &) SIS
(522 076 5 2/43 55 ) 390 )] S8l g9 51 s plps

ma oS slaog o Bls 5 (Sduwe sy (RI cblas oyl )0
Slas Ny e iladd joy oxdol 53 oad Bls claogue Sl Ny (53
ol 595 ol i e tlad gy 28T 0 00 Bl (glaoges
9 Shrsy oloj U Slialtio i Jolsd . (3)led jgy 3T dn
Dy 59y i dogee  solod Bl

L oislejl s clalie 5l Jols claodb Jdoo g ajo0
3l g 5 ol =SS S (5ol 30 51 03lazd
idle s 5 50 by ylyges maws b G 1285 & yae Minitab 13
A eslanwl MS-Excel

S i 55 53 SLailales
Ot S e D9l s oLyt 3ol @l el
g3 L (27 -3/11) o)) S panss 1y slaallw
oyl 5, §1 Ll (6] Sty ey ylai 51 5] S8
oS s yb 4.0 oaaliie (A.alternata 4 R.nigricans) lj s low
2 090 3he VAT) (Stngy copur o S| (sla S jpensS 5o
(1 J5s) 390 Ko g9 5l yieS oy 20 sga b (azan
Oe—s 3 (Ghorbani et al., 2008) -, San 5 b)8 bLs)l oy
wjl_wla 9 b.)}.ﬂ L;Lbbp_fo oy uMlbLg 9 b)ﬂ‘o& u.\)l)sl odnlie
R S5y ol S 53 T oS 3l s 3 (S5
2 090 plgd 9 (584295 )0 Jpaze (S g (o5 Wy o ais
D)1 )3 e sladeS oy 4 g Wei slaosls sl cow Ll

1- Kruskal- Wallis test



1395 yliwtl 2 oylos B oo 1539l cwliis poy a1 pii 322

14

12
10 4

Mumber of first - grade fruit

—4— Crganic

---B--- Conventional

56 70 34

Dy after storage

G155l 0593 Job 43 (Kisdan oS &G x> (sLaogre Slani w1 (65,08 Mgl srailolw I 512 IS5
Fig. 2- Effect of cropping production systems on number of first — grade fruits of tomato during storage
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Fig. 4- Effect of cropping production systems on number of third — grade fruits of tomato during storage
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Fig. 6- Effects of applying plant sample on storage- rot rate of tomato
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Introduction

After crops harvesting, conditions and durations of storage are considered as the most crucial factors
formaintaining the nutritional value and quality of agro-horticultural products such as tomato (Lycopersicom
esculentum Mill.) and its waste reduction. However, the rhizopus rot (Rhizopus stolonifer) and black spot rot
(Alternaria alternate) are the most important postharvest diseases in tomato during storage. In other word,
among the factors reducing quality of the postharvest tomato, Rhizopus nigricans Ehrenb. (Rhizopus stolonifer)
and Alternaria alternate (Fr.:Fr.) Keissl. f. sp. lycopersici paly a special role in the contaminated tomato fruits
that can affect its taste, firmness and stiffness.

In recent years, due to the problems and threats arising from the use of chemical fungicides in agricultural
systems, principled management of alternative biological approaches for reducing the postharvest contamination
in tomato, especially during storage, is emphasized more than ever.

Considering these conditions, the current study was aimed to investigate the effects of some medicinal plants
including thyme (Thymus vulgaris L.), pennyroyal (Mentha pulegium L.), peppermint (Mentha piperita L.),
eucalyptus (Eucalyptus globules L.), caster bean (Ricinus communis L.) and tomato in their ability to control the
rhizopus (Rhizopus nigricans) and black spot rot (Alternaria alternate) in tomato production under conventional
and organic cropping systems.

Materials and methods

The experiment was conducted at Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, during
theyear of 2010. A completely randomized design was used based on factorial arrangement with three
replications and 14 treatments. Two cropping production systems (conventional and organic) and seven
medicinal plants (thyme, pennyroyal, peppermint, eucalyptus, caster bean, tomato and control) were the first and
the second experimental factors, respectively.

After collecting plant samples from the research farm of Ferdowsi University of Mashhad, each sample was
separately placed in cardboard package and then was transferred to governesses. By observing the disease sign
during storage, the tomato fruits were graded based on the severity of postharvest diseases (the rhizopus and
black spot rot) on tomato as follow:

First- grade (no disease), second- grade (observation of very low disease sign in fruits), third- grade
(observation of low disease sign in fruits, low watery fruits), fourth- grade (observation of disease sign in one
third of surface fruits, moderate watery fruits), and fifth- grade (observation of disease sign more than one third
of surface fruits, high watery fruits).

For statistical analysis, non-parametric Kruskal-Wallis test were performed using MINITAB software.

Results and discussion

Based on Kruskal-Wallis nonparametric test, organic and conventional cropping systems had different effects
on storage- rot rate of tomato. In organic cropping systems, storage- rot rate (1.48 fruit per week) significantly
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decreased by 20%, compared to conventional cropping systems. In this regard, it has been reported that the soil
fertility and applying organic fertilizer based on implementing organic farming systems has an important role in
increasing the durability, nutritional value and quality of postharvest tomatoes.

According to the results, medicinal plants had significant effects on storage- rot rate in tomato. Results
indicated that the medicinal plants significantly reduced storage rhizopus and black spot rot in tomato, except
caster bean and tomato. Among the treatments, peppermint and pennyroyal considered as the most effective
plants in reducing the storage- rot rate and increasing the rigid and healthy fruits; so that the use of these plants
in a tomato packing significantly decreased the storage- rot rate by 21%, compared to control treatment.

As it can be seen from the results, a significant decrease in symptoms of fungal diseases and an increase in
the number of healthy postharvest fruits due to application of mentioned plants can demonstrate the ability of
these plants in reducing the activity of fungal pathogens during tomato storage. In line with the results, Feng &
Zheng (2007) reported that the application of essential oil of thyme can play an effective role in controlling
growth of fungal pathogens in tomato through reducing spores'germination ability.

Conclusion

In conclusion, the results underlined the role of organic systems in improving the quality of postharvest
tomatoes, compared with conventional systems. Moreover, for controlling the fungal pathogens, bio-products
derived from medicinal plants can be especially considered in line with processing the postharvest tomatoes.
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