EXPERIMENTAL RESULTS




EXPERIMENTAL RESULTS

1. SURVEY

Data in Table (3) and illustrated in Fig. (1) represent
the average percent of infection with pink root rot disease in
fifteen localities, four localities in each of Giza; Fayoum and
Ismailia governorates, two localities in Beni-Suef Qovernorate
and one locality in Assiut governorate through two successive
seasons 1985/1986 and 1986/1987. Data were recorded through
the period extended from the first of November to the end of
December in both 1985 and 1986 in Upper Egypt governorates as
well as from December to February and March seasons 1985/1986

and 1986/1987 in Ismailia governorate.

It 1s very clear from data that the infection of onion
pink root rot was very severe in Ismailia localities (Fayed:
El1-Tell El-Kibier; Abou-Souer and Sarabiom) as the average
percentages of diseased plants were 24.94, 27,25%: 23.257 28.00%:
24.00, 26.25% and 23.63, 25.63% through the both seasons 1985/
1986 and 1986/1987, respectively. Also data belonging to Fayoum
localities (Quota; Koum-Oshem; El-Hamoli and Ibshwai) showed a
considerable spread of the disease through onion plants as the
average percentages reached 18.06, 21.00%; 20.38, 17.25% ;16.50,
19.38% and 17.50, 13.00% through 1985/1986 and 1986/1987. Ave-
rage percentage occurred in Assiut governorate (Koum-Seeda
locality) was relatively low and ranged from 8.94% to 6.38% in

1985/1986 and 1986/1987, respectively.




Table (3): Average percentage of infection with onion pink root
disease in 5 different governorates (including 15
localities) through the period extended from November
to December in both 1985 and 1986 in Upper Egypt and
from December to February and March seasons 1985/1986

and 1986/1987 in Ismailia governorate.

Governorate Center Locality Aiigif;éifﬁgﬁtage
1985/86 | 1986/87
1, Giza El-Badrashine El-Hwamidia 3.94% 4.38%
Giza El-Saff Mazghona 2.75 3.13
Giza Giza gl-Saff 3.88 3.00
Giza Giza Giza 3.88 3.38
2. Beni-Suef Beni-Suef Mokobil 5.81 6.25
Beni-Suef El-Wastta Sanhour 3.50 4.38
3. Assiut El-Badary Koum-Seeda 8.94 6.38
4. Fayoum Ibshwail Ibshwai 17.50 13.00
Fayoum Ibshwai El-Hamoli 16.50 19.38
Fayoum Koum-Oshem Koum-0Oshem 20,38 17.25
Fayoum Ibshwal Quota 18.06 21.00
5. Ismailia Abou-Souer Abo-Souer 24.00 26.25
Ismailia Sarabiom Sarabiom 23.63 25.63
Ismialia El-Tell-El-Kibier El-Tell-El-Kibier | 23.25 28.00
Ismailia Fayed Fayed 24.94 27.25
______________________________________________ SIS R
L.8.D.; 0.05 4.03 7.09
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The disease infection in Beni-Suef localities (Sanhour and
Mokobil) was less than those occurred in the former nine loca-
lities which belonging to Ismilia; Fayoum and Assiut governora-
tes and only reached 3.50, 4.38% and 5.81, 6.25% respectively.
Meanwhile the survey study indicated that percentage of disease
infection was significantly less inVGiza localities (Mazghona:
El-Saff; Giza and El-Hwamdia) as the average percentages were
very limited and reached only 2.75, 3.13%; 3.88, 3.00%:; 3.88,
3.38% and 3.94, 4.38% through surveyed seasons 19R5/1986 and
1986/1987 respectively. In general data shown in Table {(4) and
illustrated in Fig. (2} show that the average percentage of
infection with pink root rot disease was significantly high in
both Tsmailia and Fayoum governorates as the average percent
of infection ranged frem 23.96, 18.11% to 26.28, 17.66% through
seasons 1985/1986 and 1986/1987 respectively. As regard to the
average percentage of natural infected roots in Fayoum governo-
rate, 1t was lower than those of Ismailia governorate as the
infection reached 18.11, 17.66% in the growing season of 1985/
1986 and 23.96, 26.28% in the successive season 1986/1987. Data
also indicated that noticeable natural infected plants with
pink root rot disease was recorded in Assiut governorate {(El-
Badary Center- Koum Seeda locality) as the infection reached
8.94% and 6.38% through 1985/1986 and 1986/1987 respectively.
Average percentage records in Beni-Suef governcorate ranged from
4,.66% in 1985/1986 season to 5.32% in 1986/1987. Meanwhile the
survey study showed average percentages of infection signifi-

cantly lower in Giza governorate as the infection was very




Table (4):

Average percentage of infectibn with
onion pink root rot disease in 5 dif-
ferent governorates through the period
extended from November to December in
both 1985: 1986 in Upper Egypt and from
December to February and March, seasons
1985/1986 and 1986/1987 in Ismailia

governorate.

Average percentage of infection:
Governorates

1985/1986 1986/1987
Giza 3.61 3.47
Beni-Suef 4.66 5.32
Assiut 8.94 6.38
Fayoum 18.11 17.66
Ismailia 23.96 26.28
_________________ ISR
L.S.D.; 0.05 1.76 4.38
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limited and reached only 3.61% and 3.47% through 1985/1986 and

1986/1987 respectively.

Table (5) represents the meterological elements i.e., the
maximum: minimum and mean of temperature; percentage of relative
humidity and the total rain fall recorded through the period
extended from November to December 1in both 1985: 1986 in Upper
Egypt governorates and frbm December to February and March
seasons 1985/1986 and 1986/1987 1in Ismailia governcrate, Also
Table (5) indicates the average percentages of pink root rot

disease which recorded throughout the two surveyed seasons.

Maximum: minimum and mean of temperature-recorded during
surveyved period - were relatively similar, however the average
percentages of onion pink root rot disease in 1985; 1986 were
greatly differed as the infecticn was relatively high in Ismailia
{23.96%) j;moderate 1n Fayoum (18.11%) and low in Assiut; Beni-
Suef and Giza governorates (8.94, 4.66 and 3.61% respectively).
Similar results were also recorded in the season (1986/1987),
as the disease infections were 26.28: 17.66; 6.38; 5.32 and
3.47% in Ismailia:; Fayoum; Assiut; Beni-Suef and Giza respecti-
vely. So, it is evident that there is no accurate correlation
between the temperature degrees and the onion pink root rot
incidence. Concerning the relative humidity it is also very
clear that although the infection was relatively high in Ismailia
governorate in the both seasons and was very low in Giza gover-
norate, the relative humidity was relatively higher in the

season (1985/1986) than those recorded in the season (1986/1987)
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in Ismailia, whereas the relative humidity in Giza, was also
rather high in the season (1985/1986) than those of (1986/1987)
and also rather high than those recorded in Ismailia governcrate.
According to rain fall, it is very clear that there was no rela-
tion between the average rain fall and the percentage of infec-

tion. So,. another evidence that no correlation could be obta-

I

ined between the relative humidity; rain fall and the incidence

of pink root rot disease.

2.4 ISCLATION: PURIFICATION AND IDENTIFICATION OF THE CAUSAL

ORGANISM

1. Isolaticn and Purification

The causal organism of onion pink root rot disease which
was isolated from diseased transplants which showing typical
symptoms, Fig. (3) could be differentiated in two distinguished
groups. Fifteen pure cultures of the first group and seven pure
cultures of the second group were obtained using single spore
technigue {(Richer and Ricker, 1936) for the first and single
pycnidio-spore and pycnidium technique for the second. The
fifteen isolates of the first group produced mycelium with white
to violet pigment: micro conidia; macro-conidia and Chlamydo-
spores. The second group of the causal organism which included
seven isolates, produced white to grey mycelium with pycnidio
spores: conidia and dark pycnidia. Table (6) indicates the two
groups of the causal organism and the localities which these
isoclates obtained from. Data obtained show that the first

causal organism was isolated from all surveyed localities and




Natural infection of onion pink root rot
disease on Giza-20 enion cultivar after
30: 60 and 90 days from transplantation.
H: Healthy plant.

D: 30: 60 and 90 day old infected onion
plants.




+ r pade palde BTTTRWS]T
= +  I9TqIY-Td-T[oL-1d  19TqTH-1d [19I-14d eTTTews]
+ + wotTgeaes woTgeaes EITTRWS]T
+ + anos-oqy inos-oqy eIITEWSI °*g
+ + e3nod Temysqr wnode g
+ + waysp-wnoy waysQ-wnoy wnode g
- + T[oweH-14 TemMysqr wnode g
+ + Temysql TeMYysSqr wnodeg *y
+ + Epaas-wnoy Axepeg-13 Inissy °¢
- + Iinoyues elSsseM-Td jans-tuag
= + [TQOXONW Fang-tuag Fang-tuag °¢
- + BZTID BZTH BZTD
o + F3es-14 F3es-T1d BZ1D
- + euoybzey 3j3es-14d BZTH
- + eIpTWEMH ~Td autyseipeg-14d BZTD °1
dnoib puooas ayjl dnoib 3
53367051 A3TTEDO1 I93ua) 931BI0UIDA0YH

T PUe 986T/S86T SUOSEaS BATSS3aDONS OM3}

ybnoayy Apnis Asains Butir jueisjjIp useljTJ WOIF paje[OST THUNng 1(9) °19el



- 100 -

the second causal organism was isolated from some localities
through the same collected samples. The second group of the

causal organism was collected from the following localities:-

Ismailia governorate (Abo-Sour center) Abo-Sour locality
Ismailia governorate (Sarabiom center) Sarabiom locality

Ismailia governorate (Fayed center) Fayed locality

Fayoum governorate (Ibshwai center) Ibshwai locality
Fayoum governorate (Koum-Oshem center) Koum Oshem locality
Fayoum governorate (Ibshwai center) cuota locality

Assiut governorate (El-Badary center) Koum-Seeda locality

Fifteen pure isolates of the first group of the causal
organism produced abundant floccuse mycelia; violet pigment.
Macroconidia usually not numerous; light curved:; and typically
3-septate and occasionally 4 or 5 septate. Microconida are
abundant and usually consist of one cell. Clamydospores inter-
calary or in terminal set. These cultural and morphological
characteristics of the fifteen obtained isolates were in com-
plete agreement with Booth (1971) and identified as Fudarium

oxysporum f. sp. cepae (Hanz.), Snyder and Hansen.

Seven isolates of the second group of the causal organism
showed the following characteristics: All isolates have white
to grey mycelium with dark pycnidia. Pycnidia ostiolate: nearly
globose; erumpent with a few simple bristles (setae): especially
near the ostiole. €onidiophore simple or branched. Conidia
small; l-celled; hyaline; ovate to elongate. These cultural

and morphological characteristics of these seven isolates were
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completely agreed with Barneet (1960) and identified as:
Pyrenochaeta ferrestris (Hansen); Gorenz: Walker and Larson.
All pure cultures of Fusaria and Pyrenochaeta tennestrnis were
mentained at 5°C, on PDA and corn-meal agar media, respectively

to the forcoming studies.

2. Frequency of Fusardium oxysporum f. sp. cepae and Pyreno-

chaeta fenrestrndis isolated from onion pink rooted roots

collected from 15 localities

Data summarized in Table (7) indicate the percentage of
frequency of the pathogens isolated from onion transplants
showing pink root rot typical symptoms and collected from 15
localities belonging to five governorates namely Giza: Beni-
Suef; Assiut; Fayoum and Ismailia. Fusa?¢um oxysporum f. sp.
¢epa’ was singly isolated from all pink rooted roots of onion
transplants collected from all localities belonging to Giza and
Beni-Suef governorates; one locality (El-Hamoli-Ibshwai center)
Fayoum governorate and one locality (E1-Tell El-Kibier) Ismailia
governerate. So, 1t 1s very clear that the percentage of freg-
uency of F.oxyaporum f. sp. cepae , isolated from all onion

transplants collected from mentioned localities was 100%.

Data also indicate that both F. oxysporum f£. sp. cepae and
Pyrnenochaeta ternesthris were isolated from onion transplants—
suffering from pink root rot disease— ccllected from one loca-
lity (Koum-Seeda) El-Badary center, Assiut governorate: three
localities (Ibshwai; Koum-Oshem and Qouta) - Ibshwai: Koum-

Oshem and Ibshwai centers respectively; Fayoum governorate and
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three localities Abo-Sour: Sarabiom and Fayed - Ismailia gover-
norate, as data show that the percentage frequency of only F.
o0Xysporum f. sp. cepae ranged from 73.1 - 90.5% whilst the per-
cent frequency of Pyrenochaeta terrestris ranged from 9.4 to
24.1% only, also the percentage of onion sigments infected with
both mentioned pathogens ranged from 1.1 to 7.1%. So, the final
percent frequency of F. oxysporum f. sp. cepae , isolated from
Assiut; Fayoum and Ismailia governorates, ranged from 75.9-90.6%

whereas those of Pyrenochaeta ternestris ranged from 9.5-26.9%.

3. PATHOGENICITY TESTS

Data in Table (8) and illustrated in Figs. (4) and (5a & b)
indicate that isolate No. 3 collected from Ismailia governorate
Abo-Sour locality was the most virulent causing pink root rot
infection to 61.94% on Giza-20 onion transplants under artifi-
cial inoculation and greenhouse conditions at 27°%. + 2. Tt is
also clear that this isolate was the most virulent, as the seve-
rity of the disease incidence reached 41.91% according to infec-
ted plants and 33.79% according to tested plants. Isolates col-
lected from Fayoum governorate (Qouta and Kom-Oshem localities)
and Assiut governorate (El-Badary locality) were moderate in
their virulence causing average percent of infection 44.17 % -
42.51% and 40.71% of the tested transplants respectively, mean-
while the average percent of the disease severity ranged from
30.26% to 27.97% according to infected plants and ranged from
11.93% to 8.97% according to tested plants. Moreover, isola-

tes No. 2 and 5 collected from Ismailia governorate (Sarabiom



Table (8):

Average percent of onion pink root rot disease on

Giza-20 cultivar incited by different isolates of

Pyrnenochaeta ternestnis

collected from seven dif-

ferent localities belonging to 3 governorates after

70 days from transplantation.

Ave % _af
No. i ; 1 1 .
o} Governorate Locality Infection Severity according to:
Infected Tested
plants plants
1 Ismailia Fayed 26.40% 19. 10k 3.49%
2 Ismailia Sarabiom 33.80 264 70 6.34
3 Ismailia Abo-Sour 61.94 431..91 33.79
4 Fayoum Kom-Oshem 42 .51 30.26 11l.61
5 Fayoum Ibshwai 28.40 23.07 376
6 Fayoum Qouta 44,17 29,34 1193
7 Assiut El-Badary 40.71 2797 8.97
8 Control 0.00 0.00 0.00
i at level 5% 9.92 4..73 5. 78
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Fig. (5 a)
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locality) and Fayoum governorate (Ibshawi locality) showed the
lowest virulence in either percentage of infection or disease
severity as the percent of infection was 33.80% and 28.40%
whereas the disease severity was 26.70% and 23.07% according to
infected plants and ranged from 6.34% to 3.76% according to
tested plants respectively. It is also clear that isolate No.l
collected from Ismailia governorate (Fayed locality) was the
least pathogenic one, causing average percent of disease infec-
tion not more than 26.40% and disease severity 19.10% according
to infected plants and 3.49% according to tested plants. It is
also very clear that there is a correlation between average
percent of onion pink root rot infection and severity of the
disease incidence incited by the mentioned isolates of

Pyrenochaeta terrestnis.

Concerning to the high virulence of isolate No. (33 ., eal=
lected from Ismailia governorate (Abo-Sour locality) , this iso-

late will be used in all following researches.

As for pathogenicity test for ten isolates of Fusarium
OXysporum f£. sp. cepae , data in Table (9) indicate that all
tested isolates were pathogenic with non-significant difference.
Typical symptoms of basal rot disease for all tested Fusaria

isolates, recorded as percentage of infection were ranged from

7.6 to 19.0% at harvesting time, 3 months from transplantation.



Table

(9): Average percentages of onion basal rot disease on

Giza-20 onion cultivar incited by different isola-

tes of Fudarium oxysporum f£. sp. cepae

isclated

from ten different localities belonging to 5

governorates after 90 days from transplantation.

Sources of isolates

Average percent
of baszl rot

No. Governorate Center Locality SR o
i Giza El-Badrashin El-Hawamdia 7.6%
2 Giza El-Saff Mazghona 7+6
3 Beni-Suef El-Wassta Sanhour 11.4
4 Assiut El-Badary Koum-Seeda 11 .4
5 Fayoum Ibshwai El-Hamoli 76
6 Fayoum Koum-Oshem Koum-Oshem 11.4
7 Fayoum Ibshwai Qouta 1h
8 Ismailia Abou-Sour Abou-Sour 19,0
S Ismailia Sarabiom Sarabiom 15.0
10 Ismailia Fayed Fayed 15.2
13 Control 00.0
e S Diass 0005 N.5:
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4. EVALUATION OF SOME ONION CULTIVARS FOR RESISTANCE AND/OR

SUSCEPTIBILITY TO ONION PINK ROOT ROT DISEASE :

Varietal reaction of the three onion cultivars, namely,
Giza-s;-Giza—ZO and Shandaweel-1, shown in Table (10) and illus-
trated in Fig. (6), indicated clearly that Giza-20 showed rela-
tively high susceptibility to pink root rot disease which arti-
ficially induced by the most virulent iselate of Pyxrenochaeta
lernestris (isolate No. 3), as the fungal infection was more
than 79% of the tested (inoculated) plants after 90 days from
transplantation; whereas Giza-6 was moderately affected, as the
percentage of infection reached 53.84% moreover Shandaweel-

"1l" showed high resistance to the disease, as the diseased plants
reached 36.68% after 90 days from transplantation. According to
the disease severity, it was noticed that the disease was most
severe on Giza-20 concerning both infected and tested (inocu-
lated) plants, as the disease severity was 56.8% and 50.5%
respectively, whereas the disease severity of both Giza-6 and
Shandaweel-1 was the same and significantly showed less values than
that of Giza-20 particularly after 90 days from transplantation.
Finally, the most noticeable observation that, both the percen-
tage of infection and the disease severity - according to both
infected and tested plants — were increased as the plant age

increased.
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5. MORPHOLOGICAL AND PHYSIOLOGICAL STUDIES :

Variability of Pyrenochaeta terrestrnis isolates :

1. Morphological and cultural characteristics:

Data summarized in Table (11) and illustrated in Fig. (7)
show the linear growth; dry weight of mycelial mass: colour of
culture and the nature of growth of seven isolates of Pyrenochaeta
ternesinis . The average number of Pycnidia: pycnidiospores
and conidia and their measurements are tabulated in Table (12)

and their illustration shown in Figs. (8: a:; b; c: d...@ ).

]

A- Linear growth

The isolates grown on PDA medium for 9 days at 27°%. varied

in their linear growth. Isolates No.3:4 and 6 significantly grew

faster than isolates No. 2: 5 and 7. However isolate No. 1

significantly showed the least linear growth.

B- Dry weight of mycelium

The isolates also varied in their dry weight of mycelial
mass when grown on normal Céapek's ligquid medium for 15 days at
27°C. 1Isolates No. 1;3:4 and 7 significantly produced the
highest dry weight of mycelial mass (over 0.3994 mgs.) than iso-
late No. 5 which yielded 0.3729 mgs. However isolates No.2 and
6 significantly produced the least mycelial mass which respec-

tively yielded 0.2975 and 0.2915 mgs.

C- Colour of culture :

The isolates varied in their mycelial colour as the colour

of isolate No. 1 colonies was very dark black accompined with many



*1

pPSLO"O GLE0 T®AST 3B *(g°S*1
(BTTTRWS]T)
A2ab-ys 1y Tym BZER "0 Al worqeies */
‘ (wnode )
A9ab - ystytym G162°0 LS8 ejnod *9
(BT TRWST)
Ao1H 6CLE"O 9€°8 padey g
*sbuta Drtajusouocd
Sey pue 90BJINS TEAN}[ND 3y} U0 (unode )
10919 pue TeETI9E ST wni[adAw ayf "sutbaew Aa1b ystaTym YyiTm doeTd P66E°0 89°8 waysO-woy ‘g
] (eTirewsT)
A21b -ystiTym 00sP "0 ro 8 danog-oqy °g
lllllllllllllllllllllllllllllllllllllllllllll PN T | — - e
(unode q)
Aoap SLECT0 ce"8 temysqr *g
‘utbiew s,Auoroo
*uthiew s,AuoTod 9yl je S10303S 2y} 3e Inolod YsSTitym yjim (AR
USTITM YaTm 3oedwod ST wnti204w ayg, S10309s Auew pue oeTq Miep Aiap PBEF "0 o Axepeg-Td T
(“Bw ur) | (‘wd> ur)
yimoab jo aanjep 2IN31[ND JO ano[o) JybTom yamoab
Aaq IeaUT ] EAEIERS
*sdep ¢ 103 "D LZ 3®
uotjeqnoutr a=2313e  Y¥¥Yvowyyoy uﬂud:uo:u#:m JO s8®3Ee1OST uaaas Jo yimoabh jo aanjeu
pue ain3Tnd jo anofod ‘r*sbw ut ssew [er{2dAw jo 3ybrem Aap !-wd utr yimoib ieaurtn P (TIT) 91g9ey



Fig. (7): The growth of seven isolates of Pyrenochaeta
{ennestris after 9 days from inoculating
PDA medium at 27°c.

Note

: The great similarity of morpholegy
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sectors with whitish colour at the colony's margin, meanwhile isolate No. 4

produced black colonies with whitish grey margins. However,
isolates No. 2;3;5:6 and 7 produced colonies differed in their

colours from gray to witish grey.

D- Nature of growth :

The tested isolates were relatively varied in their nature
of growth, where isolate No. 1 produced compact mycelium with
whitish sectors at the colony's margin. On the other hand there
were not apparently differences in the morphological characte-
ristics of the rest tested isolates, which produced abundant
aerial and erect mycelium, on the cultural surface and had con-

centric rings according to the pycnidial formation.

E- Pycnidial; pycnidio and conido-spores formations:

Concerning the average number of pycnidia in one sguare
cm.; the number of pycnidio and conidio spores in million/one cc.
of the spore suspension, Table (12) show clearly that all iso-
lates significantly produced the same number of Pycnidia and
pycnidio spores. Also, all isolates significantly produced the
same number of conidiospores, except for isolate No. 1 which

significantly produced less number of such spores.

F- Pycnidial; pycnidio and conidio spores shape :

Pycnidial shape of Pyxrenochaetfa {errestnis isolates var-
ied from isolate to another, Figs. (8a, b,c,d, .-g ) showed
that glomeration shape is the general character for the all
tested isolates. Pycnidia are varing from globose to subglo-

bose and generally ostiolate and papillate. Bristles (setae)
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Edeg.

(8 a):

Pycnidial stage of isolate No "1"
Note: the well developed pycnidia with its

bristles and the huge number of oblonged
brown pycnidiospores (100 X)



Group of pycnidia of isolate No. "2", dark;

ostiolate; nearly globose.

Note: bristles (setae) especially near ostoile (A)
Pycnidiospores varying from brown to dark

brown (B) (200 X)



Fig. (c¢): Pycnidia of isolate No. "3»
Note: the pear shaped developed pycnidium with
Septate bristles near the ostiole. Mechanical
opening of pycnidium and the dispersal of
pycnidiospores. (200 X).



Pig.

) :

Mature pycnidia of isolate No.

Note: the g

bristles

(setae)

Spores (200 Xx).

phaerical dark pycni

and the distin

II4I|
dia with simple
gushed pycnidio-



Fig.

(e}

Group of mature pycnidia of isolate No. "5"

Note! the typical shape of pycnidia with well
developed bristles which abundantly formed

near the ostiole (200 X).



Fig.

Hh

Pycnidia of isolate No. "“&"
Note: the long bristles which mounded especially
near the ostiole and the dispersed well developed

pycnidiospores. (100 X).



k?ﬁ:f- s, *-

Fig. (49):

Mature pycnidia of isolate No. 7

Note: the abundang¢ bristles and opend ostiole
(400 Xx).
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are being formed all over the surface of pycnidium but the
longest ones are being formed near the ostiole. Pycnidiospores
varied from light to dark brown and l-celled. Conidiospores are
small; hyaline ; oblong to ovoid and l-celled. Mycelium is
hyaline; septate: and carries conidia on simple or branched

conidiophores.

G- Pycnidial, pycnidio and Conidow=Spores measurements:

As shown in Table (12) pycnidia measurements ranged
from 63.6 to 286.2 M in length through all tested isolates,
while the mean length of fifty pycnidia ranged from 116.6
to 179.4 i. The pycnidial width ranged from 42.4 to 206.7 A,
and its mean ranged from 81.9 to 124.6 ju. The bristle's
length ranged from 31.1 to 424.0 g (78.0 to 245.1 B in mean).
Pycnidial spore length ranged from 3.9 to 13.0 M (8.5 to
11.5 j in mean) and from 2.6 to 7.8 p (4.3 to 5.5 u in mean) in
width. Conidial spore length ranged from 0.7 to 3.6 n (1.8
to 2.6 p in mean) and from 0.7 to 3.6 p (1.6 to 1.9 p in mean)

in width.

2. Effect of different complicated carbon sources on linear

growth; pycnidia; pycnidio and conidio-spores formation

and weight growth of different isolates of Pyrenvchaeta

fenrestnis

A- On linear growth: pycnidiaj pycnidio and conidio-

spores formation :

The effect of different complicated carbon sources on the

linear growth; number of pycnidia; pycnidio spores and conidia
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produced by six isolates of Pyhenochaeta ternestnis recorded in
Table (13) and illustrated by Fig. (9). It is very clear that
isolate No. 3 grew best at all modified C%apek's media which,
starch; cellulose or pectine substituted for sucrose as its
general mean of growth was 8.17 cm. however, isolates T2 =:dx5
and 6 showed significantly less linear growth, which ranged from
3.95 to 4.85 cun. only. On the other hand, starch and cellulose
carbon sources were more suitable than pectine for the growth

of all isolates.

According to the effect of such different carbon sources
on the production of pycnidia, it is very clear that growing
the isolates on starch containing medium developed more number
of pycnidia rather than those obtained when the isolates were
grown on other carbon sources. Moderate numbers of pycnidia
for each isolate was obtained when the isolates were grown on
cellulose containing medium whereas the lowest number of pycni-
dia for all isolates were obtained when these isolate had been
grown on pectine containing one. However all isolates were
significantly the same in calculating the general mean of

pycnidia.

Similar behaviours could be observed according to the pro-
duction of both pycnidio and conidio-spores, as starch contain-
ing medium encouraged the production of such spores, followed
by cellulose, meanwhile the pectine containing medium had the
least effect. Also, it is very clear that isolate No. 3 pro-

duced the highest number of such spores in consideration with
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Fig.

(9): Effect of different complecated carbon sources

as starch; cellulose and pectin on linear growth
and morphological characteristics of Six isolates
of Pyrenochaeta terrestris on modified Ckagek's
medium after 8 days from incubation at 27 =

Isolates

i. El-Badary 4. Koum-Oshem
2. Ibshwai 5. Fayed

3. Abo-Souer 6. Quota

Complicated carbon sources

A. Starch.
B. Cellulose.
Cs Pectine.
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the general mean of spores, whilest the rest isolates produced

significantly less number of such spores.

B- On the weight growth

The complemental data on the production of mycelial mass
of six isolates of Pyrenochaeta itenrestris on different com-
plicated carbon sources were shown in Table (14). It is very
clear that all isolates, with non-significant difference b+
grew best and produced considerable weight of mycelial mass

when they were grown on modified C%apek's media, which starch

or cellulose substituted for sucrose.

Also the weight of the mycelial mass of all isolates were
very low on the pectine containing medium. One of the most
valuable observation of the reaction using complicated carbon
sources, 1s that the effect of starch or cellulose or both in
the encouragement of the mycelial production was decrease once
any of them or both complicated carbon sources were mixed with

pectine to reach the standard level of carbon in the media.

3. Some factors affecting, morphological (linear growth:

number of pycnidia: pycnidio and conidio-spores) and

cultural characteristics of the most virulent isolate

of Pyrenochaeta fernestris (Isolate No. 3).

A- Effect of different nutrient media :

Data written in Table (15) and illustrated in Pia. {10)
indicate the effect of six different media i.e. synthetic media

[Ranker: C%apek and Sucrose ammonium nitrate (SAN)Jand natural
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Fig.

(3:0) »

Effect of different nutrient media on the linear
growth and cultural characteristics of the most
virulent isolate of Pyrenochaeta terrestris
after 9 days from incubation at 27°c.

l. Ranker.

2. C%apek.

3. Sucrose ammonium nitrate (SAN}
4. Onion dextrose agar (opAa)
5. Potato dextrose agar (PDA)
6. Corn meal agar (CcMA)
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media[.onion dextrose agar (ODA), potato dextrose agar (PDA)
and corn meal agar (CMA) on the linear

growth; pycnidia production: sporulation and the morphological
characteristics of the most pathogenic isolate of Pyhenochaeta
ternestrnis after 9 days from incubation at 27°C. It is very
clear that the fungus grew best on all natural media and also
in both CEapek and(SAN)synthetic media, as the diameter of
growth was significantly the same and ranged from (7.75-8.30 cm).
Synthetic Ranker's medium showed less significant effect as the
fungus grew to a distance reached not more than 3.90 cm. of the
growth diameter. It is also very clear that all natural media
and only(SAN)synthetic medium were more suitable media for the
production of the conidial stage, as the number of conidia for-
med ranged from 0.738-0.938 million spores/ 1 cec. According to
the formation of pycnidiospores, data indicated clearly that
only natural media gave excellent results for the production of
such spores (from 3.338 - 4.300 million/ 1 cc.) if compared
with the production on the synthetic media (from 0.038 - 0.350

mili%enst B ce.l.

Concerning the formation of pycnidia, only(CMA)natural

medium was the most suitable for pycnidia production.

According to the cultural description of the mentioned
synthetic and natural media, the mycelium on Ranker's medium
was abnormal; whitish; compact and had an irrigular margin. On
both CZapek and (SAN) media the mycelium of the colonies was
cottony; whitish lemon surrounded by a ring ¢f cottony white

mycelium.
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On the other hand, the growth on the natural media was
normal; vigorous: had no any pigments and contained a huge num-

ber of pycnidia.

B- Effect of different carbon; nitrogen sources and C/N

ratios:

a- Carbon sources

Data recorded in Table (16) and illustrated in Fig. (11)
show the effect of nine different sugars used as carbon sources
and substituted for sucrose in the modified CEapek's medium on
the linear growth: pycnidial formation: pycnidio and conidio-
Spores production of Pyhiencchaeta teirestris isolate No. 3.
Also the effect of these different carbon sources on the cultu-
ral characteristics was also recorded. It is very clear that
all reduced sugars namely: glycerocl: mannitol; mannose; glucose
and dextrose : non-reduced sugar (sucrose) and reduced plus non-
reduced sugars (sucrose Plus glucose) encouraged the fungal
linear growth whereas both maltose and lactose indicated less
importance in the requirement for the vegetative growth. Concer-
ning the effect of the mentioned carbeon sources on the pycnidial
formation, it is enough clear that the original carbon source
(sucrose) and (sucrose plus glucose) gave considerable possitive
variation followed by dextrose; glucose and mannose. In the
respect of pycnidiospores production, it is very clear that only
glucose was the best carbon source for increasing the number of
such spores followed significantly by dextrose; sucrose and

(sucrose plus glucose). Data also indicate clearly that all
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Effect of different carbon sources on the linear
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th and cultural characteristics of the most

virulent isolate of Pyxrenochaeta ternestnis

after 9 days from incubation on mod
medinm at 27 °C.
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Glycerol
Manitol
Mannose
Glucose
Dextrose
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Sucrose
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Maltose
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plus Glucose
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sugars could be considered good sources for conidiospores pro-
duction with the exception for glycerol; mannitol and lactose.
According to the cultural characteristics for the colonies of
the most virulent isolate which was grown on modified Céapek's
media provided with different sugars— as carbon sources — it
was observed that the growth of the fungal colonies was very
weak and had very irrigular margins on the media containing
either glycerol or mannitol. On the medium contained mannose,
the colour of the growing colonies changed into yellowish lemon
arround the main inoculum. In both glucose and dextrose contai-
ning media, the colour of the fungal growth colonies changed
into white greyish and surrounded by yellow zones. According

to the three different non-reduced sugars maltose:; sucrose and
lactose, it was noticed that the cultural changes of the fungal
colonies were greatly differed as the colony's colour was white
vellowish on maltose containing medium, while the growth was
vigorous and produced some yellow pigment arround the main ino-
cula on the normal C%apek's medium which contained the sucrose
as carbon source, meanwhile on the lactose containing medium

the growth was very weak; greatly looked alike the growth occur-
red on the plane agar and had an irrigular margin. On the medium
containing sucrose plus glucose — as carbon source— the growth
was normal with no any cultural changes and was similar to that

occurred on the normal Cﬁapek’s medium.

b- Nitrogen sources :

Data written in Table (17) and illustrated in Fig. {(i2)

indicate the effect of ten different nitrogen sources on
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Fig. (12): Effect of different nitrogen sources on the
linear growth and cultural characteristics
of the most virulent isolate of Pyrenochaeta
{ernestnis after 9 days from incubation on
modified Czapek's medium at 27°C.

l. L-serine. 6. Sodiun nitrate
2. Ammonium tartarate 7. Potassium nitrate
3. L-Glycine 8. Ammonium nitrate
4. L-Methionine 9. DL-Treptophan
5. L-Arginine 10. Urea

11. PDA for check
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Pyrenochaeta tennestris linear growth: pycnidial formation and
sporulation after 9 days growing in modified C%apek‘s medium at
27°%. 1t is enough clear that only the nitrogen source ammonium
nitrate gave satisfactory results in increasing the linear growth:
the production of pycnidia; pycnidio and conidio-spores, follo-
wed significantly by sodium and potassium nitrate and arginine
sources. According to the cultural characteristics in the ten
media which differed in nitrogen sources, it was observed that
the fungal growth was very poor looking alike the growth happe-
ned on the plane agar in both glycine and serine containing
media. On arginine containing medium the growth was Strong pro-
ducing yellowish pigment several cms. far from the main inoculum,
it was clear that the growth in arginine medium was more vigo-
rous than that grown in media containing any of the other amino
acids. On the methionine containing medium,the nature of growth
was greatly changed. It was very poor: bright; viscus and had

an irrigular margin. On treptophan containing medium, the growth
was aerilal relatively vigours; greyish in colour and had regular
margins. Potassium; sodium and ammonium nitrate containing media,
distinguished with very strong growth; very yellowish in colour:
had regular margins and contained relatively great number of
pycnidia. On ammonium tartarate containing medium, the growth
was limited; flattened: completely connected with the surface
medium; had an irrigular margin and was free from pycnidia or
conidiospores as well as the colour of growth was whitish grey.
The fungal growth on urea containing medium was completely

abnormal.
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c- C/N ratios :

Data recorded in Table (18) and illustrated in Fig. (13)
indicate the effect of different carbon/nitrogen ratios (C/N
ratios) on the linear growth; pycnidia formation; pycnidio and
conidio-spores production of the most virulent isolate Pyreno-
chaeta ternestris (No. 3) after 8 days from incubation at 27°c.
on CZzapek's medium. It is very clear that the C/N ratios (50/3)
and (40/3) were the best for giving the greatest linear growth

(7.54 and 7.13 cm respectively); producing the largest number

of pycnidia (33.2 and 29.8 pycnidia per microscopic field res-
pectively); pycnidiospores (0.175 and 0.125 million/ 4 cc, res-
pectively) and conidiospores (0.263 and 0.188 mildden/d ee.
respectively). Also the C/N ratio (30/10) gave non-significantly
good results except for in the case of pycnidiospore production.
However, the C/N ratios (30/5) and (30/15) were good for the
fungal growth, but were greatly differed according to the spore
production as the first C/N ratio was more suitable for conidio-
Spores production and the second was for pycnidia formation.

Also it is very clear that the growth was very hyaline in the

C/N ratios (0/3) and (30/0) with a complete disappearance of

pycnidia; pycnidio and conidio-spores.

C- Effect of different temperature degrees and pH values:

a- Temperature degrees :

Data shown in Table (19) and illustrated in Fig. (14)
indicate the effect of different temperature degrees in °C. on

the linear growth: pycnidia formation; pycnidio and conidio-spores



‘untpaw s,jedez,) Ul OT3EI TRWION «

EET"O 09070 0v°8 6870 0 Q. ~*a*8*7
S€T"10 SE6°0 08°9¢ 06°9 ST1/0¢€
0ST"0 05070 0Z° 92 E& "L 0T/0¢€
00c-°o0 88070 0z "ve 089 S/0€
00070 000" 0 0070 05" v 0/0€
000°0 000°0 00°0 £E6°9 £/0
00Z°0 €107 0 0 695 €/0t1
88170 5C0°D 08 6l PSS9 £/0¢
SLT" 0 GOT* 0 08° 5S¢ 6079 *m\om
88T°0 SZ¢1°0 08°6¢ o E/00
€9¢2°0 SLT"O 0Z° EE S L £/058
00 T 00 T PIaty

/(UOTTTTw UuT) f(uoTprTw ut) O1dodsoidTuw

sai1odsoIpTuo) sa10dsoTIpTudA(g a1ad eIptudAg ("wd ut)

: JO Iaqunu abeiaay

yimoab aeautn

SOTIRI N/D

s.yadezp uop Lz 3B UOTIEQNOUT WOIF SAep g 1931Je §IYIvaYUDY vyovyoouavhd
JO 93B[OST JUS[NITA }SOW 8y3} Jo s210dsS-0TpPuUOD

jo aaqunu fyimoibh ieauty 2y} uo soriey usboajTN/uogie) JUSIBIITP JO 3I09IIF

‘wntpaw

pue otptuosad ! eTprusAd

‘(81) ®l9eL



Fig. (13): Effect of different Carbon/Nitrogen ratios on
the linear growth and cultural characteristics

of the most virulent iso

tennestnis
1. 50/3
2 03
3. 30/3
4. 20/3
Be 1673

IR

(== JRVo o s BENS B o)

.

late of Pynrenochaeta
after 8 days from growing on
CZapek's medium at 27°

0/f3
30/0
30/5
30/10
30/15
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Effect of different temperature degrees on the
linear growth and cultural characteristics of
the most virulent isolate of Pyrenochaeta

tennestnis atter 9 days from incubation on PDA
medium.

1. 0%k . 30°€.
2. BY%. 6. 35°C.
3. 20%. 7. 40%c.

4. 35% .
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production of the most virulent isolate of Pyrenochaeta ternestnis
No. 3) after 9 days from incubation on PDA medium. It is very
clear that the optimum temperature for obtaining the best growth
and the maximum number of pycnidia; pycnidio: and conidio-spores
produced by the fungus was 25°. also it is very clear that
decreasing or increasing the temperature degrees down or above
25% . resulted a sharp reduction in both the fungal growth and
the production of pycnidia; pycnidio and conidio-spores. So it
is clear from data that, the more decreasing or increasing in
the incubation temperature down or above the optimum temperature
(ZSOC), the more reduction of growth; pycnidia production andg
sporulation could be produced, however the complete inhibition

of both mycelial growth and spore production occurred at 10 and

0]

40-C.

b- pH values

Data recorded in Table (20) and illustrated in Fig. (15)
show the effect of different PE values on the linear growth:
pycnidia formation: pycnidio and conidio-spores production of
the most virulent isolate (No. 3) of Pyrenochaeta terrestris

after 9 days from incubation at 27°%c. on Richard's medium.

It is very clear that the fungus grew well and produced
the maximum number of pycnidia; pycnidio and conidio-spores at
PH values ranged from 6.9 to 7.7 particularly at pH 7.3. Howe-
ver, the growth of the fungus did not affected when the pH dec-
reased to very acidic conditions (from PH 5.9 to 3.2), meanwhile

the growth was significantly decreased as pd value increased to
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Effect of different pH values on the linear
growth and cultural characteristics of the
most virulent isolate of Pyrenochaeta ternestnis
af%er 9 days growing on Richard's medium at
2HTE
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very alkaloide conditions (from pH 8.0 to 10.0)., It is also
clear that the more increasing or decreasing of pH values above
or down the optimum rang (6.9-7.7), the more reduction of growth;

pycnidia; pycnidic and conidio-spores production could be occurred.

6. ENZYMOLOGY STUDIES

l. Production of pectinclytic, cellulolytic and oxidative

enzymes by Pyrencchaeta terrestrnis isolates in relation

to onion pink root rot infection

A- In vivo

Data summarized in Tables (21 & 22) and illustrated in
Figs. (16 & 17), indicate the activities of pectinolytic:; cel-
lulolytic and oxidative enzymes of seven different isolates of
Pyrnenochaeta ternestrnis, which determined in both the root and
the bulb tissues of diseased and healthy transplants of Giza-20
onion cultivar after 70 days from transplantation. <Concerning
pectinolytic enzymes, Poly-Galacturonase (PG) and Pectin-Methyl-
Estrase (PME), it is enough clear that the most pathogenic iso-
late No. 3- collected from Ismailia - infected more than 61 %
of the tested plants and caused the most severe infection after
70 days, showed the highest activity either in the root or in the
bulb tissues of infected transplants if compared with the acti-
vities of such enzymes in healthy ones. The moderate pathoge-
nic isolates (No. 1; 4 and 6) produced moderate quantities of
the mentioned enzymes and so moderate activities of both enzymes
were éssayed. Also, it is clear that the least pathogenic

isoclates (No. 2:5 and 7), induced the least guantities of
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pectinolytic enzymes and s© the least activities of such enzymes
could be determined. SO, data revealed an evidence that the
more virulence of the isolate, the higher pectinolytic enzyme

activities could be obtained.

Also, one of the most noticeable abservation that the enzyme
activities of pectinolytic enzymes were rather high in the rocots
of infected transplants than those determined in the bulb tis-
sues. This finding Wwas noticed all over the isolates used.
According to the Cellulase activity, it was observed that all
isolates approximately produced this enzyme at equal level, as
the reduction 1n viscosity in CMC medium ranged from 94.29 to
97.35% in the root tissues of the diseased transplants. Mean-
while the activity of this enzyme was$s relatively low in the
bulbs of the diseased transplants and ranged from 17.58 to 27.21%
however, isolate NoO. 3 {(the most virulent isolate) caused higher
Cellulase activity which reached 42.13% and 94.29% 1in bulb and
root tissues respectively. According to oxidative enzymes,
data in Table (22) and illustrated 1in Fig. (17) indicate that
pink root rot infection, obviously increased toth Peroxidase
and Polyphenoloxidase activities than those of healthy trans-
plants. The increase 1in activities of both enzymes Were obser-
ved in both root and bulb tissues of diseased transplants. Also,
data indicate clearly that the activity of Peroxidase was gene-
rally higher in the root tissues of diseased transplants rather
than those of its bulbs, as the activity of this enzyme wWas
higher in the diseased roots infected with isolates No. 1:2:6

and 7 rather than its bulb tissues, while the reverse was true
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in the case of isolates No. 33 4 and 5. ©On the other hand,
Polyphenoloxidase activity was higher in the bulb tissues of
the transplants infected with anf of the tested isolates than
the activity determined in the infected root tissues. Also,
one of the most noticeable observation that there was a direct
correlation between the virulence of the causal organism isola-
tes and the increasing in Polyphenoloxidase activity after
infection. It 1s very clear that, the greater 1in the isolate
agressiveness, the more activity of Polyphenoloxidase could be
incident. On the other hand, no correlation could be ocbserved
between the virulence of Pyrenochaeta tenneastris isolates and
the increasing 1in peroxidase activity which followed the disease

infection.

B- In vdtro :

It is very clear from data written 1n Table (23) and illus-
trated in Figs. (18 and 19) that all isolates of Pyrencchaela
tennestnis , which grown on modified Czapek's medium for 15
days, greatly differed 1in producing pPoly-Galacturonase (PG}.
Isolate No. 3- isolated from Ismailia governorate Abo Sour
locality- produced the largest guantity of this enzyme, reduct-
ing 71.43% of the medial viscosity. Isolates No. 1; 23 4: 6
and 7 were approximately the same 1in secreting moderate quanti-
ties of this enzyme and the reduction of the medial viscosity
caused by these isolates ranged from 21.43 to 33,33%, however
Isolate No. 5 secreted the least PG quantity and the reduction
of the medial viscosity was not more than 8.33%. Concerning

Pectin—Methyl—Estrase (PME) activity, it was noticed that
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isolates No. 3: 4: 5 36 and 7 relatively produced the same guan-
tities of such enzyme, as the 0.1% NaOH solution reguired for
titration ranged from 3.1 to 4.7 cc. Isclates No. 1 and 2
showed higher PME activity, as the 0.17%NaOH solution was 6.3

and 5.0 cc., respectively.

Also, it is very clear that all isolates secreted Cellulase
enzyme (CX) in the experimental modified medium. Quantities of
this enzyme approximately showed the same level as the reducticn
in viscosity of the 1% CMC added to the medium, ranged from

78.41 to 82.51%.

According to oxidative enzymes, 1t 1is very ciear that the
activities of Peroxidase and Polyphencloxidase were Very limi-
ted. The increasing of Peroxidase activity ranged from 0.009
to 0.016 during the experimental pericd of activity (0.5 to
5.0 minutes), whereas the increasing of Polyphencloxidase acti-
vity ranged from 0.0C8 to 0.010 during the same experimental

period.

2. Enzyme activities in relation to resistance and/or

susceptibility of some onion cultivars to pink root

rot disease :

The relation between hydrolytic (pectinolytic: celluleclytic
enzymes) and oxidative enzymes and the resistance and/or sus-
ceptibility of three onion cultivars namely Giza-20 (suscepti-

ble): Giza-6 (moderately resistant) and Shandaweel-1 (resis-
tant) to onion pink root rot disease was carefully investigated

under artificial inoculation with the most pathogenic isolate
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(Isolate No. 3). Data were obtained after 30; 60 and 90 days
from transplantation in both bulb and root tissues of diseased
and healthy transplants. In the same time the average percen-
tage of infection and the average percentage of disease severity

according to both infected and tested plants were alsc recorded.

Concerning pectinolytic and cellulolytic enzymes, it 1is
very clear as shown in Table (24) and illustrated in Figs.
(20; 21 and 22) that the activities of Poly-Galacturonase (PG):
Pectin-Methyl-Estrase (PME) and Cellulase (CX) were obviously
increased in both the root and the bulb tissues of the diseased
onion transplants than those of healthy ones. Also, it is
worthy to mention that the activities of such enzymes, showed
gradual increasing in both root and bulb tissues of diseased
transplants during the development of the disease, and reached
the maximum after 90 days from transplantation in the infested
soil. On the other hand, data indicate that the rate of increa-
sing of such hydrolytic enzymes in the healthy transplants was
limited either in the root or in the bulb tissues. Also, it is
very clear that Pectin-Methyl-Estrase (PME) activity was rather
high in the root than in the builb tissues of diseased and hea-
lthy transplants of the three tested Cvs. Different reactions
were ocbserved according to Poly-Galacturonase (PG) activity, The
activity of this enzyme was rather high in the root tissues than
that recorded in bulbs of infected transplants in both suscep-
tible Giza-20 andg moderately resistant Giza-6 Cvs., whilest the

reverse was true in the inoculated resistant Shandaweel-1 Cv.
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However PG activity in the bulb tissues of healthy transplants
was greater than those of its root tissues. Cellulase activity
(CX) was higher in the root tissues than those occurred in the
bulb tissues of diseased transplants of the three tested Cvs.,,
whereas the reverse was enough true according to the healthy‘
transplants of all tested Cvs. According to Polyphenoloxidase
activity, data written in Table (25) and illustrated in Fig.
{23) show that infection of onion pink root rot disease caused
relatively increase in Polyphenoloxidase, particularly in the
root tissues of diseased transplants of the resistant Cv.
Shandaweel-1 after 90 days from transplantation. The bulb
tissues of either diseased or healthy transplants of the three
Cvs. exhibited - in general - higher activity of Polyphenol-
oxidase, rather than those determined in its roots. This result
was observed after 30: 60 and 90 days from transplantation in
the infested soil. Data also indicate a valuable observation
that Polyphenoloxidase activity was decreased after 60 days then
re-increased after 90 days in the root tissues of both diseased
and healthy transplants, meanwhile the activity of such enzyme
showed continual increase in the bulb tissues of diseased and
healthy transplants, except for the healthy bulbs of the resis-
tant and susceptible Cvs. as the activity of this enzyme inc-
reased clearly after 60 days then showed a slight decrease after
90 days from transplantation. According to Peroxidase enzyme,
Table (26) and illustrated in Fig. (24) indicates clearly that
Pink root rot infection increased the content of such enzyme in

both root and bulb tissues than those of healthy transplants.
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Polyphenoloxidase activity
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The rate of Peroxidase activity increase was higher in the root
tissues than those occurred in bulb tissues, either after 30:
60 or 90 days from transplantation. This reaction was observed
in the three tesfed Cvs. The activity of Peroxidase was gene-
rally increased in both root and bulb tissues of diseased and
healthy transplants after 60 days rather than the activities
assayed after 30 days, then such activities decreased after 90
days from transplantation. Reverse reacticon was observed in
the bulbs of both diseased and healthy transplants as most of
these activities decreased after 60 days from transplantation
then re-increased after 90 days. All mentioned observations
were noticed after 0.5; 2.5 and 5.0 minutes from starting the

experimental pericd of the enzyme activity.

3. Effect of different fungicides on the enzyme activities

of Giza-20 onion cultivar

Data in Table (27) and illustrated in Fig. (25) indicate
that the activities of hydrolytic enzymes, Pectin-Methyl-
Estrase (PME); Poly-Galacturonase (PG) and Cellulase {(CX) cer-
tainly decrease in the root tissues of onion transplants trea-
ted with any of the tested fungicides and transplanted to infes-
ted soil rather than those of the un-treated transplants which
transplanted to infested soil. Also, it is clear that treated
transplants with the most effective fungicides namely, Sumis-
clex (50%) W.P.; Sumisclex {50%) D.Fl,: Folicure (25%) EC. and

Ronilan (50%) W.P. showed lower activities of such enzymes than

those determined in the root tissues of transplants treated
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with the less effective fungicides, Ronilan dust (5%) and KZ
(50%) 120 W.P. It is also noticed that the more effective-
ness of the fungicides used, the lower activities of the three
mentioned enzymes may be induced. Also, general valuable obser-
vation could be noticed, that the activities of the three hydro-
lytic enzymes were higher in the root tissues than those in the
bulb tissues of transplants treated with the less effective
fungicides, Ronilan (50%) W.P.: Ronilan dust (5%) and K2 (50%) .
120 W.P., whereas the reverse was true particularly in the

cases of PG and CX activities, when the Sumisclex (50%) W.P.:

Sumisclex (50 %) D.F1, and Folicure (25%) EC. were used.

On the other hand, concerning oxidative enzymes, (Table
28 and Fig. 26) it is enough clear that pink root rot infection
increased the activities of either Peroxidase or Poclyphenol-
oxidase. Further activities were recorded in the root and bulb
tissues of treated transplants with any of the fungicides tes-
ted and transplanted to infested soil. Data also indicated
clearly that the activities of both oxidative enzymeswere gene-

rally higher in the root tissues than those determined in the

bulb ones.

7. BIOASSAY OF MYCOTOXIN PRODUCED BY Pyrenochaeta ternestnis:

Data in Table (29) show that all tested isolates of
Pyrenochaeta tennestnis possessed the ability to produce myco-
toxin that inhibited the growth of the bioassay agent Baciffus

megaterdium in different degrees.
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Table (29): Inhibition zones of mycotoxin produced by seven

isolates of pyrenochaeta ternestris against
Baciltus megaterium and Av.% of infection and

severity of pink root rot disease according to

both infected and tested plants.

Zones of Av. % of : -
No. Isolates Wyc9t9x4“ _ rSeverity according to

inhikition |[Infection

(in mm) Infected | Tested

plants plants

1 El-Badary (Assiut) 12,0 40.71% |27.97% B8.97%
2. Ibshwai (Fayoum) 13.0 28.40 23,07 3.76
3. Abo-Sour (Ismailia)|16.0 61.94 41.91 33.79
4, Kom-Oshem {(Fayoum) 14.0 42.51 30.26 11.61
5. Fayed (Ismailia)|10.0 26.40 19.10 3.49
6. Qouta (Fayoum) 14.0 44.17 29.34 11.93
7 Sarabiom (Ismailia){l13.0 33.80 26.70 6.34
8 Control 00.0 00.00 00.00 00.00
L.S.D. zt 5% 9.92 4.73 5.79
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It is very clear that the most pathogenic isolate (No. 3)
produced the highest guantity of such mycotoxin determined as
16 mm. in diameter inhibition zone whereas the lowest pathoge-
nic one (No. 5) gave the least inhibition zone (10 mm), mean-
while the moderate virulent isolates (7: 1; 2: 4 and 6) produced
intermediate mycotoxin quantities which resulted moderate inhi-

bition zones ranged from (12-14 mm). So, data suggested that

there was a possitive correlation between the virulence of
P. ftennestnis isolates and their capability for mycotoxin pro-

duction.

8. CONTROL STUDIES

A. CHEMICAL CONTROL

Effect of some different systemic fungicides :

1. On fungal growth (In vitro)

Data presented in Tables (30 a; b: c and d) and illustrated
by Figs.(27 & 28indicate the effect of twelve different systemic
disinfectant fungicides on the linear growth and production of
pycnidia; pycnidio and conidio-spores of the most virulent iso-
late of Pyrenochaeta tennestnis at 10 ppm concentrations., It is
clear from data recorded in Table (30 a) and illustrated in Figs.
{27 and 28) that all fungicides significantly inhibited the
lineér growth of the fungus after 9 days from incubation at

27°C. than the growth of the check.

The fungicides significantly differed in their effects.
Bavistin (50%): Benlate (50%) and Folicure (25%) EC were the

best and represented category (a), followed by Topsin-M (70%) and
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Vitavax (75%) which represented category (b), meanwhile Ronilan
dust (5%): Vitavax/captan (75%); Ronilan (50%) W.P. and Vitavax/
thirum (75%) represented category (c¢). The least effective fun-
gicides which represented category (d) in inhibiting the linear
growth were KZ (50%) 120 W.P.:; Sumisclex (50%) W.P. and Sumis-
clex (50%) D.F1. It is very clear that the toxic effect became
more weakness as the concentrations of any of the tested fungi-
cides were lowered. The concentrations 500: 300: 100 and 50
ppm. were significantly the most effective ones followed by 20
and 10 ppm. concs. Less effect was obtained when the fungicides
were used at 5 and 3 ppm. cencs. Moreover the least toxic
effect by all tested fungicides was obtained at the concs. 1

and 0.5 ppm. The fungicides were differed in the ppm concs.
which completely inhibited the fungal growth. This concentra-
tion was 3 ppm for Bavistin (50%): 5 ppm for Benlate (50%): 10
ppm for Folicure (25%) EC; 50 ppm for Topsin-M (70%) and Vitavax
(75%); 100 ppm for Vitavax/captan (75%) and Vitavax/thirum (75%):
300 ppm for Roﬂilan {50%) W.P. and 500 ppm for Ronilan (5%) dust.
However, the fungicides Sumisclex (50%) W.P.: Sumisclex (50%).
D.Fl. and ¥Z (50%) 120 W.P. were non-effective even at 500 ppm

conc.

On the other hand data indicate clearly that at 1 and 0.5
ppm concs. only Bavistin (50%); Benlate (50%) and Folicure (25%)
EC were the best in inhibiting the linear growth. At 3 ppm
conc, Bavistin (50%); Benlate (50%); Folicure (25%) EC. and

Topsin M- (70%) showed the best results. At 5 ppm conc. Bavistin
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(50%); Benlate (50%): Folicure (25%) EC; Topsin-M (70%) ; Vita-
vax (75%) and Ronilan (5%) dust were better than Vitavax/captan
(75%); Vitavax/thiram (75%); Sumisclex (50%) W.P. and Sumisclex
(50 %) D.FT. At 10 and 20 ppm concs., all fungicides inhibited
the fungal growth more than Sumisclex (50%) W.P.; Sumisclex
(50%) D.F1. and KZ (50%) 120 W.p. Also all fungicides gave
Good inhibition at the 50 PPMm con. except for both Sumisclex
(50%) W.P. and Sumisclex (50%) D.F1l. Moreover, it was noticed
that no significant difference could be observed between the

ten tested fungicides at 100; 300 and 500 ppm concs.

Concerning the effect of the mentioned tested fungicides
on inhibiting the production of pycnidia, data tabulated in
Table (30 b) and illustrated in Fig. (28) indicate that all
fungicides inhibited such'structures 1f compared with those
formed in the check culture. The fungicides showed different
effects on the production of pycnidia. Bavistin (50%): Benlate
(50%); Folicure (25%) E C.; Vitavax (75%); Topsin-M (70%) and
Vitavax/thiram (75%) were the most effective fungicides. Mode-
rate toxic effect was obtained by Vitavax/captan (75%): Ronilan
(50%) W.P. and Ronilan (5%) dust, whereas the least effective
ones were Sumisclex (50%) ILFl.; KZ (50%) 120 W.P. and Sumis-
clex (50%) W.P. The best concs. for pycnidia inhibition were
500; 300; 100; 50: 20 and 10 ppm, followed significantly by 5:
3 and 1 ppm, meanwhile the conc. 0.5 ppm showed the least

toxicity against the pycnidia production.

All fungicides were highly effective at 500: 300 and 100

ppm. At 50; 20 and 10 ppm concs., Sumisclex (50%) p.Fl.:



£9°Z {0) "ouod X (°J) 1hung

FT°T ("2) sSuorieIjusaouo)

LO"T (*d) ssprotbung

%T ToA9T e *Q s*17

099°0 ZEL'0 S68°0 SBZ'T ELP'T  6TL'T  066°T LA A A A ¥ A S uea Texsuss

081°%g BT"S B1'S BT°S BI°S 8T°S BTG 8l°g 81°¢g BTG BI"S Ho8YD "1
0vL e 2720 9570 £9°1 89°¢ 96°¢ SO°E Lv°g 12 4 cey T 4 "d*M 02T (%0S) 2X "21
091" 2 ¥9 0 L9°0 68°T Lo¢e Lee £e°¢ 144 oL ¢ 6L°¢C oL € iIsShp (%G) uverTuoy °1T
g1 8070 9170 I€°0 £7°1 Lv'e c1°e £Lg 4 4 86°¢ P8t ‘d*M (%0S) uerTuOy QT
Lve'0 00°0 00°0 00°0 00°0 00°0 0070 0Z°0 £E"O ¢80 A4 "03 (%SZ) SINDTITOod ‘6

669°¢ TZ°0 £9°0 09°0 0L°e IL°¢ A B3 /44 PE"D EE" b II°G | "1d°d (%0G) xo1OsTWNS *g

LeT E £E0°¢ 4 34 9¢°¢ I A L1°¢ 9Z°¢ L8°¢ 68°¢ L6'E 80" P *d*M (%0S) xO9TosTUNng °y

¢50°0 0070 06°0 00°0 0070 00°0 00°0 00°0 00°0 00°0 ¢s°o (%¥05) Uur3Istaeqg 'g

159°0 00°0 00°0 00°0 00°0 0070 1i1°o 9g°0 1L°0 vete 6B°¢ (%0L) W-utsdoy, *g

8L0°0 00°0 00°0 00" 0 00°0 00°0 00°0 00" 0 0070 8¢°0 0s*0 {%0S) @3etusqg '§

PRETT 0070 00" 0 00°0 00°0 L0°0 90°¢ vete oL e 86°¢ 6£°¢ (%SL) ueided/xeaeitp ‘g

2C¢0°T 00°0 00°0 000 £0°0 AN L8°0 65°T L6°1 L6°1 LP°E (%SL) weItysz/xeaeitp ‘g

reoco 00°0 00°Q 00°0 00°0 000 G20 TN Le°o 86°1 6p°¢ Aumhv XeaelTp ‘T

ueal

Teasusd 005 oot 00T 0§ 0¢ o1 b £ T S°0 sopToThuUny
wdd uTt SUOT3eI3UDUOD
‘(I239walusd aaenbs mco\MOH ut erprtudAd jo Jaqunu 9beisay) “wnipaw yag pauostod uo 0oL2
3B UOTIBRQNOUT W0l sdep g I13313e $ruyvawnay vY20Y20UdUA4 O uotionpoad erptusAd uo
SuoTiexjuaduod wdd o1 3e seproibung FUEROIJUTSTIP DTWI3ISAS JUaILJTIp 3ATOMY JO 109339 :(9-Qf) a1qe]




- 183 -

Sumisclex (50%) W.P. and KZ (50%) 120 W.P. showed less effec~
tiveness, whereas the rest fungicides were more effective.
Bavistin (50%): Benlate (50%); Folicure (25%) EfC.; Topsin-M
(70%): vitavax (75%); Vitavax/thiram (75%) and Vitavax/captan
(75%) indicated higher toxic effect at 3 ppm conc. than those
of Sumisclex (50%) D.F1l.; Sumisclex (50%) W.P.; KZ (50%) 120
W.P.; Ronilan (50%) W.P. and Ronilan (5%) dust. At low concen-
trations 1 and 0.5 Ppm it could be concluded that Bavistin
(50%); Benlate (50%): Folicure (25%) E.C. and Topsin-M (70%)
were the most effective fungicides for the inhibition pycnidia

production.,

Concerning the production of pycnidio and conidio-spores
in the presence of any ©of the tested fungicides, similar results
could be observed. Data summarized in Tables (30 ¢ and d) and
illustrated by Fig. (28) show that Bavistin (50%): Benlate (50%)
and Vitavax (75%) gave the excellent results in the inhibition
of such spores, followed by Vitavax/thiram (75%): vitavax/
captan (75%): Folicure (25%) E,C. and Topsin-M (70%). On the
other hand, the fungicides namely Sumisclex (50%) W.P.; Ronilan
(50%) W.P.: Sumisclex (50%) D.Fl.: KZ (50%) 120 W.P. and Ronilan

(5%) dust showed less effect,

In general, it could be concluded that both Bavistin (50%)
and Benlate (50%) gave satisfactory results in inhibiting the
linear growth: production of pycnidia: pPycnidiospores and coni-
dia.

Moreover, high effectiveness was observed in inhibiting

the linear growth by Folicure (25%) E.C.: the formation of
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Pycnidia by Folicure (25%) E C. and Topsin-M (70%): the format-

ion of conidio and pycnidio-spores by Vitavax (75%).

2. On pink root rot disease control ( im vivo )

A~ Under greenhouse conditions :

In complemental study on the fungicidal activity against
pink root rot 4{mn vive , six different fungicides were used by
the specific application belonging each, as shown in Table (31)
and illustrated in Fig. (29). It is very clear that Sumisclex
(50%) W.P.: Sumisclex (50%) D.Fl., as dip treatment; Folicure
(25%) EC as dip treatment and two sprays after 6 and 12 weeks
from transplantation and Ronilan {(50%) W.P. as also dip treat-
ment gave good control against the disease with non-signifi-
cant difference and reduced the average percent of disease
infection from 60.14% in the control transplants to percent of
infection ranged from 7.60 to 11.4%. The same result could be
easily observed on the pink root rot severity according to
either infected or tested plants, as in the former scale the
severity was reduced from 3B.06% to values ranged from 4.09 to
14.04%, whereas in the latter one, the reduction in the disease
severity was relatively limited and the severity was reduced
from 30.56% in the control to percent of severity ranged from
1.0¢ to 5.97%. Ronilan (5%) dust showed less activity whereas
KZ (50%) 120 W.P. was the least effective fungicide in control-
ling pink root rot disease concerning the percent of infection

or disease severity 4m vivo under artificial inoculation,



Table (31): The effect of six different systemic fungicides

on the average percent of pink root rot disease

on Giza-20 onion cultivar after 70 days from

transplantation under greenhouse conditions at

27°%. + 2.

Average percent of

Fungicides Severity Severity
Infection according to according to
infected tested plants
plants
1. Sumisclex {(50%) W.p. 7.60% 4,09% 1.90%
2. Sumisclex (50%) D.F1.] 11.40 13.24 5.70
3. Folicure (25%) EC. 11.40 10.79 4,51
and two sprays after
6 and 12 weeks from
transplantation,
4. Ronilan (50%) W.P. 1i1.40 14.04 5.97
5. Ronilan (5%) dust 17.00 20.11 9.61
6. KZ (50%) 120 wW.Pp. 20.80 25.96 11.93
Contrel (a} 60.14 38.06 30.56
Control (b) 00.00 00.00 00.00
L.S5.D. at level 5% 12.26 13.60 7.24
(a) Un-treated onion transplants were transplanted in infeste
soil.
(b} Un-treated onion transplants were transplanted in non-

infested (sterilized)

soil.
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B~ Under field conditions :

Data recorded in Table (32) indicate the effect of six dif-
ferent systemic fungicides applied just before transplanting in
natural heavily infested so0il either at Ismailia Research Stat-
ion (season 1988/1989 and 1989/1990) or at Moshtohor, Agricul-
tural Research Center, Fac. of Agric. Zagazig Univ., Benha
branch, Kalubia governorate in season 1989/1990 . It is very
clear that Folicure (25%) EC; Sumisclex (50%) D.Fl1. and Sumi-
sclex (50%) W.P. were significantly the most effective fungi-
cides which reduced the infection of the pPink root rot disease
incidence to the minimum possible level and gave the highest
yield. This trend was observed through the three periods of
the experiment. Ronilan (50%) W.P. showed less effectiveness,
whereas both Ronilan (5%) dust and KZ (50%) 120 W.P. were the
least effective fungicides. It is worth to mention that, the
higher activity of Eolicure (25%) EC.also due to the addetional

two sprays which applied after 6 and 12 weeks from transplanting.

B. EFFECT OF DIFFERENT LEVELS OF 'NPK' FERTILIZERS ON THE

1. Under greenhouse conditions :

Data tabulated in Table (33) indicate the differences of
pink root rot disease infection on Giza-20 onion plants treated
with eight different NPK levels. It is clear that all treat-
ments decreased the infection from 90% in the non-nutrient trans-
plants to (49.3 - 63.4%). It is also very clear that no sig-

nificant differences were observed among all treatments used,
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Table (33): Effect of different tevels of NPK on the average
percent of infection and severity of pink root
rot disease on Giza-20 onion cultivar after 75
days from transplantation under greenhouse con=

ditions at ZTOC,i 2.

Average percent of @ -

-

rreatments Infection Severity Severity
according to according to
infected tegted
plants plants

N,PK 49.3 32.9 18.5

NPK 54.4 42.8 28.0

N3PK €£3.4 41.1 29.1

NPlK 52.7 42 .3 26.9

NP3K 52.7 38.1 23.9

NPk, 49.3 40.9 23.3

NPK4 49.3 42.4 24.1

* ¥
NOPOKO 90.0 l 50.7 50.7
L.S.D.;0.05 5.4 7.8 7.5

* Normal fertilization as control.
** NO fertilization as control too.

Note: the black letter refers to the normal recommended level
of each nutrient source.
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except for exceeding nitrogen level as N3 with other normal
rate of P and K. Data also indicate that when the nitrogen
decreased to the half recommended rate the severity of infect-
ion decreased. Also, the same result could be obtained when
the phosphorus was increased to a level equal the double of
recommended rate. However no differences in severity according
to infected plants were observed when the rate of potassium

either increased or decreased over or downh the normal rate.

2. Under field conditions :

Table (34) indicates the effect of 'NPK' fertilized com—
binations on the onion pink root rot disease incidence at
Ismailia and Kalubia governorates in the seasons 1988/1989 and
1589/1990. It is very clear that only the increasing nitrogen
level over the recommended rate increased the disease infection
and surely decreased the onion yield. On the other hand, increas-
ing or decreasing either phesphorus or porassiumein combinations with
the nitrogenocus recommended rate — resulted opposite and satis-
factory results as the disease incidence was clearly decreased
and the yield either increased or at least remained constant
with the exception in the onion vield, yielded in the case of
Naﬁ treatment of Ismailia in 1989/1990. However, highest

infection and lowest vield occurred in un-fertilized treatment.
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C. EFFECT OF TIMES OF PLANTING AND ONION CULTIVARS ON THE

DISEASE INCIDENCE :

The effect of times of planting on the incidence of pink
root rot disease was investigated in two successive seasons
1988/1989 and 1589/1990 at Ismailia Agricultural Research Stat-
ion under natural infection as shown in Table (35 a). Data
indicate clearly that 10th of January was the best for minimizing
the disease occurrance and gaining the highest yield, whereas
the first of December was optimum for the disease incidence and
so lower yield could be obtained. Planting the onion trans-
plants nqzogl<ﬁ?Demmber resulted intermediate disease occurrance
and onion yield with the exception in the onion yield, yielded

in the season 1988/1989.

The effect of three conventional onion Cvs. on the inci-
dence of pink root rot disease was studied in two successive
seasons 1988/1989 and 1989/1990 at Ismailia Agricultural
Research Station and in season 1989/1990 at Moshtohor, Agricul-
tural Research Center, Faculty of Agriculture,Zagazig Univer-
sity, Benha branéh, Kalubia governorate as shown in Table (35 b},
All experiments were conducted at the first of December under
optimum environmental conditions for infection. Data indicate
that Shandaweel-1 was relatively resistant and gave the highest
vield except in 1988/1989 at Ismailia governorate. Giza-20 was
the highest susceptible Cv., vyielding the lowest yield meanwhile

Giza-6 showed intermediate reaction.




Table (35-a): Effect of three different times of planting on

average percent of pink root reot infection and

onion yield of Giza-20 Cv. in naturally heavily

infested soil at Ismailia governorate (seasons
88/1989 and 89/1990).

Ismailia B88/1989 Ismailia 89/19290
Time of planting Av.% of Yield as Av. % of Yield as

infection} ton/ infection ton/

feddan feddan

1st of December 30.53 3.41 46.91 3.45
20th of December 28.48 2.41 43.56 3.65
10th of January 17.53 4.66 39.09 3.90
L.S.D. at level 5% 7.78 1.32 N.S N.S.
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9. CHEMICAL ANALYSIS OF EVALUATED ONION CULTIVARS IN RELATION

TO PINK ROOT ROT DISEASE :

1. Determinaticon of individual free amino acids :

Free amino acids and the total of their groups were deter-
mined in the root and bulb tissues after 30; 60 and 90 days from
transplanting using diseased and healthy three onion Cvs. under
artificial inoculation with the most virulent isolate of

Pyrenochaeta terrestris and greenhouse conditions at 27%. + 2.

After 30 days from transplanting it is clear from data
presented in Tables (36 & 39) and illustrated in Figs. (30;33
and 34) that, total amino acids of the susceptible cultivar
Giza-20 was decreased in the whole inoculated oniecn transplants
than those in the non-inoculated ones, as it reached 18.959 mgs.
in the diseased transplants and 22.148 mgs. in the healthy
transplants. Resistant Cv. Shandaweel-1 showed the same dec-
rease in the total free amino acids determined in the inocula-
ted transplants than those of healthy ones, as it reached 16.°280
mgs. in the diseased transplants and 18.963 mgs. in the healthy
transplants however, the rate of decreasing of the latter cul-
tivar was less than detected in the former one. On the other
hand, in moderatly resistant cultivar Giza-6, it was clear that
inoculation increased the total free amino acids of the whole
infected transplants rather than the healthy ones, as it rea-
ched 20.632 mgs. in infected transplants and 18.443 mgs. in
the healthy transplants. 1In the same Table it is also clear

that, free amino acids of the infected susceptible roots of
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Giza-20 sharply decrease from 12.817 mgs. to 4.534: whereas
this decrease was limited in the inoculated roots of resistant
and moderate resistant cultivars. Determinations of free amino
acids on the bulbs of all evaluated Cvs. revealed that the
quantities of these contents were constant in the resistant Cv.
fhandaweel-1 whilst, the total free amino acids in the bulbs of
infected transplants of both susceptible and moderate resistant
Cvs. were increased particularly in the susceptible Cv. Giza-20
and this directly attributed to the decrease of such contents

in the root tissues of both Cvs. respectively.

It is also very clear from data summarized in Table (36)
that, all free amino acids groups decreased in the inoculated
roots of the resistant Cv. Shandaweel-1 except for sulphoric
group particularly L-Cystine which sharply increased in the
inoculated transplants than those determined in the non-inocu-
lated ones. The susceptible Cv. Giza-20 showed different reac-
tion with regard to sulphoric group especially L~ Cystine
which was clearly decreased according to infection. Also,
alephatic (in particular with DL- o« -Alanine and Glycine):
Aromatic (particularly DL-Treptophan): emino (especially pro-
line) and basic (particularly L-lycine- HC1) groups were obvi-
ously decreased. Also, hydroxylic and amino groups showed
limited decrease. 1In moderately resistant Cv. Giza-6, it was
shown that some groups such as sulphoric group (especially L-
Cystine); amino group {(particularly DL-Aspartic acid) and
aromatic (in particular with DL-Phenyl alanine) were clearly

decreased, however other amino acids groups i.e. hydroxylic,
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(especially 3, (3,4) Dihydroxy alanine) /! alephatic (particularly
DL- ot -Alanine): emino and basic groups were clearly increased
in the inoculated roots. It was also noticed that the different
amino acid groups in the bulbs of the resistant Cv. Shandaweel-
1 showed different reactions after 30 days from transplantation,
sulphoric (especially L-Cystine); hydroxylic (particularly DL-
Thrionine and 3, (3,4) Dihydroxy alanine) and emino groups
(especially L-Proline) were clearly increased. On the other
hand, the alephatic (in particular with DL- e -Alanine): amino
(especially L-Glutamic and Aspartic acid) and basic groups were
obviocusly decreased. Only the aromatic group remained constant
in both inoculated and non—inoculafed bulbs. The pink root rot
disease infection increased all amino acid groups in the bulbs
of susceptible Cv. Giza-20 particularly alephatic: aromatic:
amino and emino groups. With regard to moderately resistant Cv.
Glza-%, amino acid groups were generally increased in the bulbs
of incoculated plants with exception df aromatic and amino acid

orcups which clearly decreased as a result of the infection.

Data presented in Tables (37 & 39) and illustrated in Figs.
(31, 33 and 34) show the individual free amino acids and totals
of their groups after 60 days from transplantation. It was
noticed that total amino acids of the whole transplants was
increased in resistant diseased Cv. Shandaweel-1 than those in
resistant healthy ones, as it reached 22.8%0 mgs and 17.200 mgs.
respectively, whereas, such total determined in both susceptible

Cv. Giza-20 and moderatly resistant Cv. Giza-6 showed reverse
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reaction as it decreased in diseased transplants rather than
those of the healthy ones. <Concerning amino acid groups, it

was noticed that all groups in roots of resistant Cv. Shandaweel-
1 were decreased except for sulphoric group which was increased
very sharply, as a result of infection. The same trend was also
observed in susceptible Cv, Giza-20. However, in the moderatly
resistant Cv. Giza~-6 sulphoric:; hydroxalic; non-polar alephatic;
aromatic: emino and basic groups were decreased, whereas amino
group was slightly increased in the roots of diseased trans-
plants than those detected in the healthy ones after 60 days

and this was reverse to which determined after 30 days from
transplantation. According to total of aminc acid groups 1n
bulbs of diseased susceptible Cv. Giza-20, it was noticed that
sulphoric; alephatic; amino and basic groups were decreased in
the diseased transplants than those of healthy ones, whereas
hydroxylic; aromatic and emino groups were increased. In this
respect it was noticed that sulphoric; alephatic; amino; emino
and basic groups were decreésed after 60 days from transplanta-
tion rather than those determined after 30 days from transplan-
tation. However, the reverse was true concerning the hydroxylic
and aromatic groups. The bulbs of diseased resistant Cv,
Shandaweel-]l contained less concentrations of amino and emino
groups rather than those of healthy transplants and in the same
time sulphoric; hydroxylic; alephatic; aromatic and basic groups
were sharply increased as a result of infection. In the mode-
rate resistant Cv. Giza-6, it was noticed that hydroxylic and

basic groups were sharply decreased and also aromatic and amino
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groups. On the other hand, alephatic group was increased, howe-
vef both sulphoric and emino groups remained constant. In this
respect sulphoric; hydroxylic; alephatic and emino groups were
clearly decreased after 60 days from transplantation rather than

those detected after 30 days from transplantation.

Concerning the third period — after 90 days from trans-
planting — it is shown from data in Tables (38 and 39) and
illustrated in Figs. (32; 33 and 34) that the total free amino
acids in the whole diseased transplants of the susceptible Cv.
Giza-20 was sharply increased than healthy transplants. This
increase in the total free amino acids was also recorded 1in
higher concentration if compared with those detected after 60
days from transplantation. On the other hand, it was observed
that diseased transplants of resistant Cv. Shandaweel-1 revea-
led slight increase in the total free amino acids rather than

both controls after 60 and 90 days from transplanting.

Reverse reaction was recorded in the moderate resistant Cv,
Giza-6 as the total free amino acids were clearly decreased in
the diseased transplants compared with the healthy ones. Also,
this observation was previously recorded after 60 days from

transplantation.

It worthy to mention that according to the resistant Cv.
Shandaweel-1, only the sulphoric group {(especially L-Cystine)
and emino group {particularly L-Hydroxy proline) were increased
in its root tissues, however sulphoric (L-Cystine); hydroxylic !

(DL-Thrionine and DL-Tyrosine); aromatic (DL-Treptophan) and
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emino (L-Proline) groups were found in higher content in the
diseased bulbs than those determined in healthy ones. Concerning
to the susceptible Cv. Giza-20, only sulphoric group {especially
L-Cystine) was increased in its roots as a result of pink root
rot infection. However, all amino acid groups were increased

in the tissues of its diseased bulbs except for emino group
(L-Hydroxy Proline). In moderately resistant Cv, Giza-6, sul-
phoric group (especially L-Cystine); non-polar alephatic (par-
ticularly DL- e¢ Alanine) and amino group (in particular with
L-Glutamic acid) were increased in its infected root tissues,
whilst only non_polar alephatic group (especially Glycine) was

increased in its bulbs as a result of infection.

2. Determination of phenolic compounds :

Data shown in Table (40) indicate the phenolic compounds
which determined in 0.0l mg, catechol/one gram fresh weight of
both diseased and healthy transplants matter of three onion Cvs.
under artificial inoculation with the most virulent isolate of
Purenochaeta terrestris and greenhouse conditions at 27°C + 2.
It is very clear that total phenols in the healthy root tissues
of the least infected Cv. Shandaweel-1 was relatively higher
than those determined in the root tissues of the tolerant Giza-6
and the susceptible Giza-20 Cvs. after 30 days from transplan-
tation. TInoculation with the fungus Pyrenochaeta texrestris
increased the total phenols in both roots and bulbs of all
tested Cvs., however the rate of total phenolic compounds inc-

rease was rather high in the tolerant and susceptible Cvs. than

that happened in the resistant one.
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Free phenols were increased in the root tissues of both
tolerant and susceptible diseased transplants, whereas the
reverse was true according to those of resistant ones. Moreover,
the conjugated phenols were increased in the root tissues of all
tested Cvs. after inoculation. In the bulb tissues of the resis-
tant Cv. Shandaweel-1l, it is very clear that free phenols were
obviously decreased whilest conjugated ones were clearly inc-
reased, so, the total phenols were relatively the same in both

diseased and healthy transplants.

Similar trend was observed in the bulb tissues of the tole-
rant Cv. Giza-6, as the free phenols were slightly decreased
whereas conjugated ones were highly increased, so very clear
increase was recorded in the total phenolic compounds of disea-
sed than healthy bulb tissues of this Cv. On the other hand
free phenols of its root tissues were clearly increased and so
total ones. The susceptible Cv., Giza-20 showed reverse react-
ion concerning the phenolic compounds of its bulb tissues. It
is enough clear that the free phenols were accumulated in its
bulb tissues according to the infection whereas the conjugated
ones were obviously decreased. However the total phenolic com-
pounds were also increased according to infection. The same
reaction which previously recorded in the bulb tissues of both
the resistant and tolerant Cvs. was also observed in the bulb
tissues of the susceptible Cv. as the free; conjugated and
total phenols were found in higher concentrations in the disea-

sed than those determined in the healthy transplants.
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After 60 or 90 days from transplantation in infested s0il
with the causal agent, it is very clear that total phenols of
root tissues of both resistant and tolerant Cvs. were decreased,
whilest a clear increase of total phenolic compounds of the root
tissues of the susceptible Cv. was recorded. However, the total
phenols of the bulb tissues of all tested Cvs, were increased
but to different rates particularly after 90 days from inocula-
tion, as the bulb tissues of the diseased susceptible Cv. con-
tained the higher concentration of total phenols, whereas the
resistant Cv., showed moderate increasing of total phenols, howe-
ver the tolerant Cv. showed very slight increase of total phe-

nolic compounds in its bulb tissues.

Concerning free phenols, data indicate that such compounds
were clearly decreased in the root tissues of the resistant Cv.,
moderately increased in the tolerant one, and clearly increased
in the susceptible Cv. Reverse results were recorded according
to free phenols found in the bulb tissues of the three Cvs.

Such compounds were increased in the bulb tissues of the resis-
tant Cv. and were decreased in both tolerant and susceptible

ones.

These different reactions were observed either after 60 or
90 days from transplantation. According to conjugated phencls,
it is clear that these compounds were increased in the root
tissues of the resistant Cv. after 90 days only and were dec-
reased in the root tissues of the tolerant and the susceptible
ones, while the reverse was true according to thdse found in

the bulb tissues of the mentioned Cvs.
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3. Quantitative analysis of sugars :

Data written in Table (41) indicate that reducing sugars
were slightly increased in the resistant Cv. Shandaweel-1; tole-
rant Cv, Giza-6, or the susceptible one Giza-20, either in the
bulb or root tissues after 30 days from inoculation except for
those of the susceptible bulb tissues. Non-reducing sugars were
decreased in the bulb and root tissues of the resistant Cv,
Shandaweel-1, decreased and slightly increased in the bulb and
root tissues of the tolerant Cv. Giza-6, respectively. Mean-
while, such compounds were increased in both root and bulb
tissues of the susceptible Cv. Giza-20, Total soluble sugars
were aiso increased in the diseased root tissues of either sus-
ceptible or tolerant Cvs. and was being constant in the inocu-
lated and healthy roots of the resistant Cv. Shandaweel-1 .
Different reaction was found concerning the total soluble sugars
of the bulb tissues of the three tested Cvs. as the total sugars
of the bulb tissues of diseased transplants were shaeply inc-
reased, slightly decreased and clearly decreased in the suscep-

tible; tolerant and resistant Cvs., respectively.

After 60 and 90 days from transplantation, data introduced
an evidence that reducing; non-reducing and total sugars deter-
mined in both bulb and root tissues of the resistant Cv.
Shandaweel-1 were clearly decreased., Similar trend was observed
in the reaction of the tolerant Cv. Giza-6 with the exception
for the sugars contents of the root tissues after 90 days from

transplantation. Concerning the susceptible Cv. Giza-20 the
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sugar contents were generally increased in the root tissues
according to pink root rot infection but its concentration were
decreased in the bulb tissues except for the reducing sugars

which found in the bulb tissues of this Cv.




