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INTRODUCTION

Egypt 1is eonsidered a5 the most imporbant tomato prcd-
ueing country in the Middle Ezgt. During the period fron
1965 to 1969, the total produchion of zgyphiar tomato amounted
to about 62% of the total production of tomato produced in
the Middle Fast, and aboul 130% and 1107752 %he total tomato

production in Nebthorland, and Spain respaetivelT.

a

Tomato is produced during ihe whole year and exported
dquring the year especially during the period from December
to March. The tomato exported to foreign rarrebs increased

1369.

iy

from 3610 metric tons, 1965 to 4420 metrie ton:,

Tomato fruits suffer considerable loss in the field
and during shipping and storage especially from tomato fruit
rotting fungi. Tomavo rot is considered as one of the most
important 1limiting factors goverring the expension in export-
ation. This necessitates development of knowledge coneorILing
relationship between vot fungi and keeping quality of tometo

fruit.

This work was designed to investigate the following
1) Isolation and jdentification of tomato fruit rot fungi.
2} Physiological studies on tomato fruit fungi to determine
the effect of medis, temperature, relative hmidity, pE

. i An Sty o

s TFT.A.0. Production Year Book Vol. 23 219703.
gw F.A.0., Trade Year Book Vol. 23 (1970

4
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3)

4)

5)

6)

value and glucose/peptone ratio.

Determination of metabolites excreted by furgi end deter-
mination of its toxicity to bacteria, and the retardirs
and stimilating effects of the substances.

Pectolytic and cellulnlytlc notivities of tomato fruit
rotting fungil.

wffect of culturel treatments, i.e. distance bebtween
plants , methods of sruning, and level o? uitrogen fert-
jlizer on the spread of fruild rot during siorige.

uffect of handling tomato fruits, pedicel elimination on

the spread of fruit rot fungi during storags.
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REVIFY OF IITERATUEE

Caucal Organioms

B3

A greet pumber of fung: sausing deterioration and fruit

rot to tomato fruits during gtorage has been vocorded.

The causal orgenismg causing friit zohs were,ilbernaria
tenuis Nees { 1, 6, 10, 18, 20, 22, 23, 24, 3%, 39, 50, 54,
55, 58, 60, 77, 88 ). Alternaria SPP- ( 9, 17, 27, 31, 38,

87 ), Fusarium oxysporud schleet,cm Sny.and Hans. ( 29, 55 ,

66, 78, 82, 88 ). Fugawium Spp. ( 6, 12, 17, 27, 21, 38, 44,
60, 65, 71, 718, 82, 87 ), Aspergillus fiamg Link ( 22 ),
Aspergillus spp. ( 12, 67, 18 ), Trichotheciun roseum Link

( 12, 15, 27, 65, 18 )y Penicillium verruculo sum Peyrone(20),

Penicillivm spp. ( 66 ), Oospora lactis parasitica Prit. ard
Porte { 20, 23, 87 ), Botryblse cinerea Auct. ( 10, 18, 25,

31, 38, 88 ), RhizoTus spP. ( 10, 18, 20, 22, 67, 68, 87 Y,

Rhizoctonia solani ¥unn ( 4, 19 Y, Pocma goghmotiva

Plowright ( 31, 38, 86 y, Colletotriclum ceenodes Saccerlo

( 6, 87 ), Geotrichum candidum Tink ( 10 ), Phomepsis spp.

( 6 ), Helminthosporium spp. ( 67 ), DMonilia spp. ( 67 ),

Macor spp. ( 87 )}, 2lecspora herbarum Person ( 10 )

Stemphelium spp. ( 31 ) and Didymella SpD. ( 31).
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Physiological Studies :

Growth of fungl causing tomato fruit rots veriesn
according to the environmental conditions among which media,
degraes of temperature, relative mnidity, pH values, c/N

ratio in the media, are the meoh imporbant.

Effect of Media :

The moot fovouveble media for the growlh of the dis-
ferent fungl varies conslderably. TFor As Torels 1t was
glucose-peptone { €0 ), notatc-daztrose ( 2, 4, 26, 39, 83 )
and Richard's { 4, 26 ), whereas for F. oxysporum it w2s Iox's

( 60 ), potato-dextrose ( 14, 88 ) and Richard's ( 26, 32 Ye

Erfect of temperature :

The optimum temperature for the growth of A. temis
was 25°% ( 1, 4, 16, 23, 26, 33, 59, €0, 88, 90 ) and 26°C
( 29 ). for F. oxysporum the optimum tenperature was 25°C (59,

Ha
[F]6)

88, 90), 27°C ( 14 ), and grew on a wide range fom 13°
3ov¢ (72 ), eecd from 10 to 40°C { 21 ). T-Tlcinly b al,
{ 20 ), found *that the rotting of the arvificislly woundel
tomato fruits took place at 20 to 35°C for A. faruis, I.

vermoculogum , 0. lactis parasitica,&Bn. nigricans.

Relative humidity :

The best growth was obtained at a relative humidity
of 73.5% ( 3, 26 ), T5.5% ( 4 ), for A. benuls and 80% feor
A. flavus ( 61 ).
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The growth rate of A. temuis and . genitentnm slightly
increaced with the increases of relative mzidity ( 77 ). The
relative growth rate of ¥. gomitectum increased o an optimmm

at about 90% R.H., above which it decreased ( €0 ).

pH_value 3
The optimum pH fox Tthe growth of A. feniiz was 4.1, on

-

both Tox's agar and glicose/peptone ( 88 Y. 5.k (3300, 5.9
(1), 6.0 ( 3,60 ), 6,5 (391}, 6.7 ( 23 ). f%ke favourable
range of pH for the growil of L. tenuis wae frem 3.6 - 10,5

{( 26 ), 3.9 = 6.7 ( 4) and 2.7 - 8.0 ( 33 ), while 1t=n
mycelial growth showed a pronounced steling at pH 8,0 ( 77 ).
The susceptidility of tomato tissuess to infectlon with F.
culmorum and F. oxysporum inereased with the increase of

their pH value ( 82 Y.

Tie optirum pH value for the growth of Fusarinm oxys:-

porun was 4 - T (45 ), 5.1 ( 88), 6,0 (4 Y, 3 -5 ( 44 ).
The rarge of pH for growth of E. 1ycoporsici was 2.7 to 7.2

( 60 ).

carbon/nitrogen ratio @

The C/N ratio of the media exerted & marked effect on

the amount and rate of growth of fungi.

Pusarium oxysporum T. vasinfectum gave the bact growth

on medium containing 10 g glucose and 5 g pepbene. I%
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produced minimum growth on medium containing 10 : 10 or 2.0 ¢

5 gs sole sources of carbon and nitrogen respectively (145 -

The dry weight of A, ternis jinereased with the ircr-

ease 1in C/N ratio ( 33 ).

Pungal mebebolites 3

A great number of subegbznces has been —ioovded tc be

>

secreted from the fungil mycelia. Some OZ e sibgtness
have a phytotoxic etfect ( 89 ).
Fungal filtrates had an ipnibitory effect on growtn cf

Bacillus subtilis ( 2, 8, 42, 70, 80, 89 ). Tnsaric acid, a

wilt inducing toxin produced by E. 0X¥&DOYiE £, lycopersiai

was determined by means of paper chromatograpis { 7, 89 ).

On chromatogram of the filtrate of E. 0Ty SpOYUm, ZOnes
of inhibition of B. subtilis were found with substances having

Ry 0.87 - 0.88 ( 7). Toxins of F. oxyspoima f. lycopersicl
were found to be fugario acid, ciecinic scid, othyl alcohel
and ipulin. They affected root growth, win ls high df lutiosns

of lycomaraSmin ctimilated it ( 52 ).

The filtrate of F. oxysporum f. lyecepersicd conpletely

inhibited growth of tomato seedlings. Dilutions of 1 / 10
coused slight inhibition, while 1/100 or 1/1000 inecreased
root elongation ( 54 ). The culture £iltrates of A.tenuis

either boiled or unboiled caused wilting of tomato cuttings
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( 71).

Neither ipdole acstic acid mor ofhex dexivatlvaes ware
detected in culture filtrates of two strains of F. cXJercyn
£, lycoperazici., It was suggested that the growd Ah promoticn

asgociated with infection, was not due Lo auxiaz, although:

they might be indueczd in vive ( 54 ).

Pusarivm lyscporsici, and F. oxjspeiid —rodized texis

substances when grown cn mcdified Richard's weolum. They

affested the cut seedlings, i.e. not rootsd onts { 87 ).

Fussric aecid produced by E. oxysporum f. lycopexsicd

jnhibited the growth of B. gubtilis resulting a halozonc

on plates inoculated with the organism ( 59 ).

Pectolytic and cellulolytic activitizs

The tomsto fruit rotting fungl, A. solani, Asp.

flavus, Aspergillus spp., F. oXysporum f. lycopersici, aud

penicillivm sp. were demonstrated as nighiy actlve to exert

iy R T L

pactalyiic  encimes t+hat hydrolyze the peciie ronmsituents of

=

cell walls of tomato fruit tissues ( 11, 15, 23, 62, 78 )

On the other hand, these fungi were able ta hydrolyze
pectin when added as carbon source to eynthetic media { 66,

69, 85 ).

Asperzillus flavus, Aspergillus sp., F. OLzspoleh T,

lycopersici, Penieillium sp., and T. rogeum weze demoznzbrated
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ss gctive cellulolytic fungl to degrade either cotton fibers

or cellulose added to syntheble media ( 34, 3%, 43, 47 ).

jvity ( 84 ). In addition, collnlose decommosition by frngl
was highly affected by low C/W ratio ( 76 ). Ca the othor
hand, taznnins, @nd lsveasrihnoyening of th- howi vissug

could inhibit cellnlsse production by Fo ovygn,inm fo LVE0T

——— i v

persici. ( 20 ).

Relationship between Culiurs nreatnent and Spxvnd of Rotw

Daring Storage @

Generally, fresh fiuite and vegotatlag Tecome more
gpusceptible to invasion by pathogens as they <re ripened.
Ripening process involves physiological changes in the host
tissue which makes them more suitable for rapid developmant

of the pathogens { 83 ).

miure Prichayd torabo fmites tended to suffer a higher
percentage of deckj than nearly-mature frunts vnce¥ 811 ¢hbom-
age temperaturzz. This might be %o its fegber and normals.
conditions of ripening. Acldity of tomato Jjuice tendel o
decrease slightly during storage, the rinimm acidity was al

tne ripo stage { 37 ).

The percentage of decay and loes of tomato Twult
weight increased concigtently during storage ( 72, 88 ).0he

rate and weight of decay increased during stcrage ( 68 ).
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The wide spread of tomato wouldes A. onispd emd Joliinio-

trichun phomolds Sacc. oftsn produced cnly mincs lesizng i

fruits, while Qospora, Rhizopus, Fusarium and Mumow, whian

were generally less frequent in the field, wero the megt
active agents of rot durirg sherags. Tormatoes inoeulsibad with
Rhizopug sp. desvelcped emncks, Jrice from H=immed temztoos
nad a higher mculd count than juies from urizirrcd cnes.igh

mould counbs were cccasionally obtainsd wherd ~isible xes

wae minimal and vice verss ( 87 ).

Tomato plants grown under glass in inerl medla &anc
cupolied with nutrient solutions conmtaining different levels
of nitrogen and Phosphorus, produced fruits with pH values
from 4.21 to 4.61. Fruits from plants recaivin: low levels
of both nutrients consistently had low pH values, Those from
plants, given high levels of phosphorus or nitrogen had high

pH, while the level of the other element remained tnevangeable
( 57 )
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