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ABSTRACT

Sclerotium rolfsii Saccardo, Rhizoctonia Solani,
Diplodia sp. and Fuscarium solani were isolated froam
naturally. infected artichoke plants (Propagation
.parts). All isolated fungi were vtested for their
pathogenic effect. S. rolfsii gave the highest degree
- of infection (80%) followed by R. solani (50%),

Dipiodia sp. (40%) and F, solani (10%).

Two field experiments were conducted at the
Faculty of Agricultufe, Moshtohor, Zagazig University
during 1990/1991 and 1991/1992 seasons to elucidate
the effect of soaking the artichoke propagation parts
(old crown or off-shoots) in fungicides (Rovral-50,
Benlate-50 or Trpsin-M70) or hot water (at 45, 50
or 55°C) for 5. 10 and 15 ainutes. The combination
of 3 temperature treatments X 3 soaking periods in
addition to 3 fingicide treatments beside the control
one resulted in 13 treatments. Survival of healthy
plants, physical characteristics of influrescence
and yield of flower heads were studied. Propagation
parts and interaction between parts and ctreatments
had no statistically significanc effect for most of
the vegetative growth characteristics. Hot water
at 50°C for 15 amin. was the most effective treatment
that significantly increased aost of the vegetative
8rowth characters exprassed as number of leaves, fresh
weight and dry matter Z. It also significantly
increased all yield and physical characteristics of
the flower head. The - interaction effect between the
off-shoot and hot .water at 30°C for 15 min. showed
the highest increments in flower heads vield and yield -
components. -

Thus, for producing healthy artichoke plants with
good standing and high yield of good quality, the
use of off-shoots for propagation and soaking them
in hot water (50°C for 15 min.) or in Benlate-50 fungi-
cide may be recoamended.

INTRODUGCTION

Globe artichoke (Cynara scolymus, L.) is one
of the winter vegetable crops grown in Egypt. Many
attempets have been made to increase the cultivated
area to face the increasing demand either for local
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consumption or exportation. Globe artichoke is
vegetatively propagated by means of either old crown
pieces or off-shoots. The major problem of artichoke
is the poor plant stand in field, i.e. the percentage
of survival plants does not exceed more than 50-60%
(Agwah et al., 1990).

The death of propagation parts is mainly due
to the decaying and rotting of such parts caused by
pathogens present either in the soil or in the vegetat-—
ive parts such as Sclerotium rolfsii, sclerotinia
sclerotiorum and Rhizoctonia solani which attack the
roots of artichoke (Jones, 1925; Burger, 1927; Heald,
1932; Donald, 1946 and Ma-Rrasl, 1964)., Therefore,
for improving the percentage of survival plants and
consequently the productivity and quality of this
crop, many trials were previously carried out on
artichoke to improve  the survival through selecting
the suitable propagation parts of either off-shoots
or old crown pieces (Attia and Baha El-Din, 1958,
Moustafa, 1969 and Agwah et al., 1990). The disinfect-
jon of the propagation parts of artichoke or seeds
of other vegetable crops from the fungal spores and
mycelia has been investigated by Ma-Rrasl (1964) on
artichoke, Abdel-Azim et al. (1979) om sunflowver
treatment with fungicides.

Others used hot water (Baker and Cummings, 1943
and Sherwood, 1970) and heating on agar medizx
(Pullman et al., 1981).

The present study was conducted to specify the
pathogens causing root-rot of artichoke as well as the
effect of soaking the propagation parts of artichoke
in hot water and some fungicides on percentage of
healthy survival plants, vegetative growth, flower
head and yield parameters. .

MATERIALS AND METHODS

1~ Isolation of causal organisms:

Rotted propagation parts of artichoke plants
vere taken from the Farm of Faculty of Agriculture,
Moshtohor, and used for isolation tests. Infested
propagation parts were first washed throughly with
tap water to remove the adjacent soil particles then
sterilized with 2% sodium hypochloride solution for
two minutes for surface sterilization. The sterilized
pieces were rinsed several times with sterilized
distilled water and dried between sterilized filter
paper them cutted into small pieces and directly placed
on PDA medium in Petri~dishes. The petri~dishes were
inoculated at 70°C for five days. Isolated fungi
were purified and identified according to Barnett
and Hunter (1972) and Ainsworth (1974).
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2~ Pathogenicity tests:

Pathogenicity tests were desizned in 30 cm pots at
the Farm of Fac. of Agric., Moshtohor, Zagazig Univ.

" They were sterilized by immersing them in 5% formalin
solution "for 15 minutes and then left to dry till the
formalin evaporation. Soil used for potting was steri-
lized with formalin solution (1 litre/cubic foot of
soil). They were then left for 2 wveeks for formalin
evaporation. Soil inoculation was carried out with
the isolated fungi grown on barley medium (200 g barley
+ 200 cc of water) which was kept at room temperature
(25-28°C) for two weeks. The soil infested. with the
different isolated fungi was watered and mixed
throughly for one week to ensure even distribution

.of the inoculated fungi. Control pots were treated
with the same amount of autoclaved barley. Oldcrown
of artichoke plant was divided into 3-4 pieces, each
containing at least one bud. They were washed throughly
with water, immersed in sodium hybochlorite 2% (5%
chlorine) for two minutes and then washed in several
changes of sterilized water. Each pot was planted
with two seed pieces. -Five replicates were used for
each treatment.

As the fungi attack seed pieces and prevent their
germination, inhibition of germination was taken as
a cricerion of pathogenicity. Artichoke plants attain
their full germination within three sonths, thus the
pots wvere examined periodically for three months to
study the psthogenicity of inoculated fungi.

3- Field experiments:

This study was carried out at the Experimental
Farm of the Faculty of Agric. Moshtohor, Zagazig
University, during two successive growing seasons
of 1990/1991 and 1991/1992 to- investigate the effect
of treating the._ propagation parts (old crown or
off-shoots) of artichoke plants with either hot water
or some fungicides on percentage of healthy survival
plants and vegetative growth as well as yield and
physical characteristics of flower heads. This experi-~
ment included 26 treatments resulting from the combi-
nation of the propagation parts (old crown which was
divided into 2-~3 pieces each contains a piece of stem
and 2-3 buds and the off-shoots which was trimmed
before treating with the thirteen disinfection treat-
ments for the propagation parts which were carried
out before planting by soaking the parts in one of
hot water or fungicides treatments.,
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Soaking treatments were as follows:-

1- Without disinfection (control).

2- Soaking in hot water for 5, 10 or 15 min, at degree
of temperature 45, 50 or 55°C.

3- Soaking in fungicides (Rovral-so0, Benlate-50 or
Topsin-M70) for 20 minutes at concentration of
2 g/L. .

The treated old crown Pieces and off-shoots of
artichoke cv. Herious vere planted at 70 cm apart
on one side of ridges 3.5 ® long and 1m wide, Planting~
date was August 15th and 21th in 1990 and 1991 respect-
ively, A split plot designm with four replicates was
adopted wvhere the propagation ‘parts were situated
in the main plots and the disinfection treatments
were randomly distributed ip the. sub-plots. Each
experimental sub-plot consists of 3 ridges with an
area of 10.5 =’ (1/400 of faddan). All other agri-
cultural practices required for artichoke plants wvere
carried out as commonly followed in the district.

Data recorded:

1- Percentage of healthy survival plants was calculated
by dividing of the number of emerged plants on
that planted at each plot at 40-45 days after
planting and then multiplied by 100.

2= Vegetative growth Beasurements were recorded 120
days after planting. Three plants vere taken rand-
only as a representative sapple from each plot
and the vegetative growth parameters, i.e, plant
hight, number of 1leaves per plant and the fresh
weight of the third, fourth and fifth leaves and
their dry matter percentage were recorded.

3~ Flower head yield and its quality:

- All the mature and tender flower heads through
the harvesting season (starting from 15th of December
till the end of April) were picked with 10 e¢m flower
stalk, counted and veighted for calculating number
and weight of flower heads per plant and per faddan,
Moreover, in a representative sample of 20 heads,
at mid of the harvesting season, taken from each plot,
flower head length and diameter, as well as diameter,
thickness, fresh weight and ~dry matter percentage
of the edible part (receptacle) were recorded.

All obtained data were subjected to statistical
analysis according to Gomez and Gomez (1983).

RESULTS AND DISCUSSION
I- Isolation and identification of the causal organisms
Isolation tests from naturally infected plants
on PDA and water agar yielded Sclerotium rolfsii
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Saccardo, Rhizccronia salani, Dinlodia sp. and Fusarium
solani.

II- Pathogenicity tests: - . .

Data in r1able (1) indicate that the different
isolated fungi were varied greatly in ctheir “patho-
genicity as indicated by their effect on germinac<idn
of the plancs. The highest degree of infection was
recorded by Sclerotium rolfsii since it decreased
germination by 303 over the control. Rhizoctonia
solani caused a reduccion of 30%, while Dipiodia sp.
reduced germinaction by 40X. Fusarium solani exhibirted
the lowest degree of infection (103). The tested
fungi were reisolated from the inoculated plants.

These data indicate clearly that the main patho-~
gens for root rot of artichoke plants are Sclerocium
rolfsii and Rhizoctonia solani. Such obtained resulcts
are in- agreemenct with those reported by Ma-Rrsal (1964)
and Abdallah (1967).

Table (1): Pachogenicity test of the isolated fungi
on pieces of artichoke 60 days after
inoculation.

Treatments Infection %
Diplodia sp. ) "~ 40.0
Rhizoctania solani ) S0.0
Fusarium so.ani 10.0 -
Sclerotium roiisii 80.0
Coutrol (sterilized soil) 0.0
L.5.D. at 5% - 3.2
Field Experiments: . _ - )

(a) Survival plants: }
Data in Tables (2 & 3) show that percentage

of survival plants was significantly increased by
using off-shoots in propagation in the second season
1991/1992 only. These results are in-agreement with
those of Attia and Baha El-Din (1958) and Beshr and
Moustafa (1981), who found that the rate of plant
survival after transplanting was increased considerably
by using off-shoots method of propagation. The improve-
ment of the survived number of plants by off-shoots
method could be attributed to the increased rooting
of planting materials which enhanced the establishment
of transplants in the field. Moreover, it is evident
also that treating seed pieces with hot water or fungi-
cides showed an increase in the percentage of survival
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« -

plants COmpared with control, 'I'real:ing wvith hot water
4t 50°C fer 153 Bin. followed by 55°C for, 15 minp.
exhibited the highest percentage of survival plants
1in both_seasons, vhereas, hot wvater Lreatment at 45°¢
for 5 min, exhibited the lowest percentage of healthy
Survival plants. This may be due to the effect of
temperature on the resting spores or sclerotia : of
pathogens g seed pieces, These resules are in
agreement with those found by Miller and Stoddargd
(1956), Nelson and Wilhelm (1958), Sherwood (1970)
and Pullman er al. (1981), ) .

Agrios (1988) mentioned thatr, treatment of bylps
and nursery stock with hot water frees them frop -
hematodes that may be present within thenm, He added
also tha:r the temperature of the hot water used angd
the duration of- the treatment varies with the different
host-panhogen combinations,

As  for the effect of fungicides. Benlate-50
exhihibited the highest percentage of Survival plants
"followed by Rovral-s0 in the two seasons. These resulrs
are in agreement wvith Abygunavardena and Wood (1957),
Abdallah (1967) ang Radwan er a). (1985),

I~ Plant ve etative grovth: .
Data presented ij Tables (2 & 3) showved thar
using old crown pieces in artichoke Propagation incre-
ased the vegetative grovth characteristics of artichoke

off-shoors Bay be due to the nutrient reserve that
Supplies the small sprouts with its needs from accumu-
lated nutrients and consequently, enhancement of plant
height and other .growth characters, These results
are coincided with those obtained by Attia and Baha
El-Din (19s8), Moustafa (1969), and Agwah et al. (1990)
as regards the suitability of ¢the Propagation part
of either off-shoots or the pieces of the old crown.
YMoreover, it is obvious from the same data in Tables
(2 & 3) that soaking the Propagation parts ‘ip hot
vater at 50°C for 15 min. treatment followed by that
of Benlate-50 as a fungicide treatment significantly
Promoted.- the number of leaves per plant, fresh weight
and dry matrer Percentage of 1leaves, However, incre-
ments in this respect failed to Teach the level of
significancy ip case of plant height., The promotive
effect of hot vater may be due to that the pProlonged
period (15 min.) of heating at 50°C disinfected the
Propagation part from most of the fungi and may incre-
ase the sensitivity of fungal Propagules to anta-
gonistic microflora and tonsequently Promotion of
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plant vegetative growth. These results are in agreement
with those reported by Baker and Cummings (1943);
Sherwood (1970) and Pul'lman et al. (1981).

The marked improvement in most of the vegetative
characteristics, and the enhancement of plant growth
caused by Benlate-50 fungicide may be due to the
disinfection <criterion of this systemic fungicide
(Ma-Rrasl, 1964 on artichokes, Abdel-Azim et al.,
1679 on sunflower).

AS regards the interactional effect, it is clear
from data shown in Tables (2 & 3) that using, for
the propagation, crown pieces when treated with hot
water at 50°C for 15 min. or by the treatment of
Benelate-50, as a fungicide, significantly increased
leaves fresh weight. Meanwhile, such increment was
not statistically significant in case of plant height,
number of leaves per plant and dry matter percentage.

I1- Physical characteristics of flower heads:

Data presented in Jlables (4 & 5) show clearly
that hot wvater treatment at 50°C for 15 min. showed
the highest significant increment in all physical
characteristics of the flover heads as well as the
edible part (receptacle) expressed as flower head
length and diameter as well as receptacle diameter,
thickness, fresh weight and dry matter percentage.
However, no significant response could be noticed
with respect to the effect of either the propagation
parts or the interactional effect between the propagat=-
ion parts and the treatments on the flower heads -nd-
receptacle (edible part). Meanwhile, the only exception
herein was the significant' intrease of the receptacle
thickness as a result of crown pieces as a propaga®.on
part as compared with the -off-shoots part as well
as the receptacle diameter as a result of the inter-
actional effect between fthe two studied factors.
In this concern, the highest diameter of the edible
part was obtained by the hot water treatment of 5/55,
10/45, 10/55 and 15/50 min./°C within the crown pieces
as compared with the control or other treatments.

III- Flower heads total yield and its components:
Data illustrated in Jables (6 & 7) show that
using the off-shoots as propagation part, exerted
the highest significant promotion to the number of
heads per plant, average flower head and yield per
. faddan. These increments were true during both seasons
of growth. Such results are in agreement with those
obtained by Agwah et al. (1990) working on artichoke.

Concerning the effect of the hot water and fungi-
cides on flower head yield parameters, it was revealed
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from the same data in Tables (6 & 7) that the
treatments of soaking the propagation parts in hot
water for a period of 15 min. at 50°C exerted a signi-
ficant increment in flower head weight and total yield.
This treatment is followed . by that of the Benlate-30
one as a fungicide. This was true during both seasons
of growth. It is worthy to mention herein that the
increment in number of heads per plant and the flower
head weight/plant failed to.reach the level of signifi-
cancy. The significant increment in the average weight
of the flower head and total yield per faddan may
awve much to the highest vegetative growth of the
artichoke plant that will synthesize much metabolites
which takes part in increasing ‘the aforementioned
characteristics. These results were reported by many
investigators from the pathological view (Miller and
Stoddard, 19536; Nelson and Wilhelm, 1958; Sherwood,
1970 and Pullman et al., 1981), since, hot water or
temperature treataents were lethal to the mycelia
spores and the moist sclerotia as well as the resting
structures of the fuggi on the propagation part or
on the agar media and in turn, producing healthy plant
foliage. Regarding the interactional effect between
the propagation part -and the hot water and fungicidal
treatment, it was revealed from the data illustrated
in Tables (6 & 7) that the most effective treatment
that significantly increased the flowver heads yield
parameters expressed as number of flower heads per
plant, flower head weight, vyield per plant as well
as total flover heads yield per faddan was the use
of off-shoots as a propagation part within hot water
treatment at 50°C for 15 amin.

Generally, under such conditions of this experi-
ment, it could be concluded that for producing healthy
plants with good standing in the field as well as
high yields, using off-shoots as propagation parts
of artichoke and then treated with hot water at 50°C
for 15 min. should be recommended.
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