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Abstract

Cycocel, ethrel and GA3 were the most effective growth regula-
tors in reducing severity of downy mildew and purple blotch, while Pix
was less effective.

Growth regulators significantly increased bulbs weight. Ethrel at
240 ug/ml showed highest effect, followed by ethrel at 480, Pix at 75
and GA3 at 125 pg/ml.

Cycocel at 800 and Pix at 75 pg/ml were the most effective in
reducing infection of onion bulbs, when artificially inoculated with Botry-
tis alliiand Aspergillus niger,and kept in storage. The same trend was ob-
served for bulbs naturally infected with A. niger.

Generally, sprouting was reduced by applying growth regulators.
Stored bulbs of onion plants sprayed with Cycocel and Pix contained low-
er sugar contents and vitamin C compared with untreated ones, while T.
S. S. and titratable acidity showed the opposite.

Total and free phenols increased in stored bulbs, resulting from
plants sprayed with Pix at 75 ug/ml, as compared with untreated ones,
while free phenols decreased in bulbs of plants sprayed with Cycocel at
800 pg/ml.

Phenols contents were higher in bulbs inoculated with 8. affii and
A. niger and obtained from plants treated with pix and cycocel than un-
treated ones.
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INTRODUCTION

Onion (Allium cepa L.) is one of the most important field crops in A.R.E.. Onion
is usually attacked by several fungal diseases, such as purple blotch (Alternaria
porrii Ell.), downy mildew (Peronospora destructor Berk.), neck rot (Botrytis allii
Munn.) and white rot Sclerotium cepivoum Berk. Several attempts were made to re-
duce disease severity and increase yield.

In Egypt, Gamal EI-Din et al. (1980) reported that percentage of infection with
B. allii on onion decreased with gibberellic acid (GA3), Cycocel (CCC), naphthaline
acetic acid (NAA) and Alar (B-9). Moreover, seed production was increased with the
same treatments. Metwally (1986) found that GAg, CCC, B-9 and NAA decreased
infection with Fusarium oxysporum f. cepa Synd. and Hansen increased the fresh
weight of onion bulbs. Garlic purple blotch and downy mildew were significantly re-
duced by spraying growth regulators, while yield was increased (Metwally et al.
1990 and Elian et al. 1990). Also, post-harvest losses of onion and garlic were re-
duced by means of growth regulators (Sinclair 1984 and Loszner 1987).

The aim of this research was to study the effect of GAg, CCC, Ethrel and Pix
on some foliar and storage diseases of onion and their effects on quantitative and
qualitative losses in bulbs.

MATERIALS AND METHODS

Field experiments were carried out in Dakahlia Governorate during two suc-
cessive seasons 1989 and 1990. Onion plants, cultivar Giza 20, were sprayed with
growth regulators after 45, 75 and 105 days from transplanting. Three levels of
each growth regulator were used as follow (a.i); GA3 (125, 250 and 500 pg/ml),
Pix (75, 125 and 175 pg/ml), CCC (200, 400 and 800 pg/ml) and Ethrel (240, 480
and 960 pg/ml). A check was left without spraying. The experiment was in a com-
plete randomized block design with four replicates for each treatment.

Disease severity of downy mildew and purple leaf blotch were recorded after
the last spray using randomized sample of one hundred leaves from every plot
(Horsfall and Barrat 1945). Fifteen days after harvesting, 20 bulbs from each
treatment were inoculated with each of B. allii and A. niger and compared with each
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20 other uninoculated bulbs. The percent of rots was calculated during harvesting
and two months after storage at 20-22 C. Yield (Ton/feddan) was calculated after
curing. Chemical components were determined in bulbs of onion plants sprayed with
Cycocel (800 pg/ml) and Pix (75 pg/ml) after storage. Sugar contents, phenolic
compounds, aromatic amino acids, vitamin C contents and titratable acidity were
determined according to Thomas and Dutcher (1924), Snell and Snell (1953), Anon.
(1951), and AOAC (1960), respectively. Total soluble solids was also determined
by hand-refractometer.

RESULTS AND DISCUSSION

I- Effect of growth regulators on some field diseases of onion

The growth regulators (CCC, Pix, Ethrel and GA3) were applied to study their
effect on downy mildew and purple blotch of onion plants, cultivar Giza 20,as well
as on bulbs fresh weight, under field conditions. Data in Table (1) indicate that se-
verity of infection increased with increasing the growth regulator concentrations
tested. However, infection decreased by spraying growth regulators compared with
check. Cycocel, Ethrel and Gag were the most effective in reducing disease severity
of downy mildew and purple blotch, while Pix was less effective in reducing disease
severity. Percentages of infection with rots during harvesting tended to decrease by
increasing the growth regulator concentrations, except with Pix treatments, which
increased infection with increasing concentrations.

Similar results were obtained by Gamal EI-Din et al. (1980), who reported
that percentage of infection with neck rot disease decreased with all tested concen-
trations of the growth regulators, GA3, NAA and B-9. Abd El-Megied (1988) ob-
tained the same trend applying growth regulators against garlic rust. As for bulbs
fresh weight, growth regulators significantly increased bulbs weight as compared
with control. Ethrel at 240 pg/ml showed highest effect followed by Ethrel at 480,
Pix at 75 and GAg at 125 pg/ml. Such results may be due to the stimulatory effect
of growth regulators on cell division and elongation (Paleg 1965). Abd-El-Fatah
(1989) found that spraying garlic plants with CCC up to 1000 pg/ml increased total
yield.
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II- Effect of growth regulators on major post-harvest rots of onion
bulbs :

Four growth regulators, namely, Cycocel, Pix, Ethrel and gibberellic acid
were used at three concentrations to study their effect on the incidence of onion bulb
rots, as well as the effect on sprouting. Results in Table (2) show that percentage of
natural infection by bacteria and A. niger as compared with control were lower at
the lower concentrations of the growth regulators.

On the other hand, infection with B. allii was higher with growth regulators
treatments, except Pix treatment at 75 and CCC at 800 ug/ml, which showed low-
er neck rot incidence. On the contrary, black mold rot decreased in stored bulbs of
plants sprayed with growth regulators and inoculated with A. niger as compared
with control. Percentages of infection tended to be higher at the higher concentra-
tions.

Results indicated that percentage of sprouting decreased, non-significantly,
with growth regulator treatments as compared with unsprayed bulbs. Results are in
agreement with Loszner (1987), who reported that the use of growthr egulators re-
duced post-harvest losses of onion and garlic.

lll- Effect of growth regulators on chemical components of bulbs :
a) Phenols and amino acids :

Data in Table (3) show that total and free phenols were higher in bulbs ob-
tained from plants treated with Pix at 75 pg/ml than in untreated ones, while the
opposite was true with Cycocel at 800 pg/ml. Alanine and Tryptophane increased in
stored bulbs resulting from plaﬁts sprayed with Cycocel and Pix as compared with
bulbs of unsprayed plants. At the same time Tyrosine and Phenylalanine decreased
in bulbs obtained from plants sprayed with the same growth regulators. Phenol con-
tents were higher in bulbs inoculated with A. niger and B. allii and obtained from
plants treated with growth regulators. Onion bulbs from plants sprayed with growth
regulators and inoculated with A. niger and B: allii contained lower amounts of aro-
matic amino acids as compared with bulbs of unsprayed plants, except Phenylaline in
bulbs inoculated with A. niger and obtained from plants sprayed with Pix and Cyco-
cel, which showed higher amounts. Also, Tyrosine increased in bulbs inoculated with
B. allii and obtained from plants sprayed with Pix. Metwally (1986) showed that
spraying onion plants with growth regulators increased amino acid contents in bulbs,
except for CCC at 50 pg/ml and NAA at 25 and 100 pg/ml. Total and free phenol
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contents were higher compared with control ( unsprayed).

b) Sugars and quality characters :

Data in Table (4) indicate that bulbs of onion plants sprayed with Cycocel and
Pix contained lower sugar contents than did untreated ones.

Non-reducing and total sugars of bulbs produced from plants sprayed with
growth regulators and inoculated with B. allii decreased as compared with unsprayed
ones, while reducing sugar behaved to the contrary. Onion bulbs of plants sprayed
with Pix and Cycocel and inoculated with A. niger exhibited higher amounts of reduc-
ing sugars compared with untreated ones. At the same time, total and non-reducing
sugars increased in bulbs of plants sprayed with Cycocel, and decreased with Pix.
The same trend was observed by Metwally (1986) working on onion plants inoculat-
ed with F. oxysporum f. cepae. It is also clear (Table 4) that vitamin C decreased in
bulbs of plants sprayed with Pix and Cycocel as compared with control, while T.S.S.
and titratable acidity increased. On the other hand, bulbs of onion plants sprayed
with Pix and Cycocel and infected with B. allii contained less amounts of T.S.S., vi-
tamin C and titratable acidity compared with unsprayed onion plants. The same trend
was observed for titratable acidity in bulbs inoculated with A. niger.

Therefore, it can be concluded that treatment with growth regulators as well
as infection with different fungi resulted in some changes in the chemical composi-
tion of onion bulbs. This could also, reflect on their storability.
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