RESPONSE OF SOME ONION CULTIVARS TO MICRONUTRIENTS
APPLICATION UNDER MIDDLE DELTA CONDITIONS.
IT- Bulbs yield, quality and storagability.
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Faculty of Agriculture, Minufiya Univ. and Agric.
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ABSTRACT

The study was initiated to investigate bulbs yieid;
quality and storagability in three onion cultivars, i.e.,
Shandaweel No. 1, Giza 6M and Giza 20 as responded to Cu,
Mn and Zn micronutrients application, each at 0, 500, 1000
and 1500 mg/L concentrations.

Opposing to the other tested cultivars, Giza 20 cv.,
significantly had the highest total and marketable bulbs
yield, but appeared with the least doubles percentage. It
also had superior fresh weight, dry matter (%) and T.S.S.
in mature bulbs, but showed the least shape index value.
Giza 20, however, achieved the least total loss percentage
in bulbs weight during storage, so it was followed in this
connection by Shandaweel No. 1 and Giza 6M, resyectively.
In general, no- significant differences between Lhe tested
micronutrients in regards to their effects on bulbs yield,
quality or storagability.

The relatively low micronutrient concentrations sig-
nificantly increased total and marketable bulbs yield. It
also improved bulbs fresh weight, dry matter percentage
and diameter, but negatively affected T.S.S. contents.

Meanwhile, the higher concentration (1500/mg/L) increased
double bulbs yield.

Control plants or those received micronutrients at
the lowest concentration, i.e., 500 mg/L, produced bulbs
with the least total loss percentage in weight during
storage. The interactions between tested variations were
discussed.
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INTRODUCTION

The effect of Cu, Mn and Zn micronutrients on onion yield,
quality and storagability is well documented in the literature. The
application of copper and manganese sulphate to onion plants marked-
ly increased bulbs yield (El-Moursi, 1980) and gave low double bulbs
number (Ibrahim et al., 1980). Foliar spraying of manganese and
zinc on onion was also reported by El-Sayed et al. (1985) to increase

dry matter percentage, diameter and length in produced bulbs.

Micronutrients were reported, however, to improve bulbs storag-
ability. Moderate rates of applied MnSOu.4H20 to onion was observed
by Basilious (1983) to reduce weight loss percentage in storaged
bulbs. Besides the total loss percentage in bulbs weight during
storage was found by the auther to be high in bulbs produced ftom
onion plants sprayed with high ZnSOs.7H20. On the other side, no
significant variation in storagability of onion bulbs was noticed

due to copper application (Badre, 1980 and El-Kafoury, 1986).

This work was designed to study yield performance of three onion
cultivars as responded to the most important micronutrients applica-

tion under Middle Delta conditions.

MATERTALS AND METHODS

Informations regarding studied variations, experimental design,
dates of planting were included in the first paper of the series
(Khalil et al., 1988). Bulbs yield of the four inner ridges was
harvested on May 27th and June 1st in 1984 and 1985 seasons, respec-
tively, i.e., when 50% of the tops were down. After harvest, plants
were left in the field to cure for two weeks, then tops and roots
were removed, so the total length, fresh weight, dry matter percent-

age and T.S.S. in bulbs were assessed.
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A sample of 50 cured uniform bulbs was undertaken from the
yield of each replication and kept in common burlap bags under
common storage conditions (Temp. 25 * 5) a period of four months.
During storage period, bulbs were monthly inspected, since rotted
and sprouted bulbs were discarded and the remaining was weighed.

The percentage of weight loss, due to discarjding rotted and sprout-
ed bulbs, were then recorded. '

i

Obtained data were exposed to proper statistical analysis of
variance (Snedecor and Cochran, 1967) and the Duncan's multiple
range test at 5% level was used for the comparison among means
(Duncan, 1955). The data expressed as percentages were transformed
to arcsine before the analysis of variance.

RESULTS AND DISCUSSION

1- Yield and its components:

1-1- Effect of cultivar:

As can be seen in Table.(l). Giza 20 cv. significantly had the
highest total (ton/fed.) and marketable (ton/fed.) bulbs yield as
compared to the other tested cultivars. This result is true in both
_seasons of study. Giza 20 cv. had also high double bulbs (kg/fed.),
so it ranks the first in 1983/1984 season. In spite of that, Giza
20 cv. showed the least double bulbs yield percentage in either
1983/1984 and 1984/1985 seasons, whereas the highest record in this
respect was observed in Shandaweel No. 1 cv.. The total and market-
able bulbs yield (ton/fed.) of Giza 6M significantly exceeded those
of Shandaweel No. 1 cv. in 1983/1984 season, but vice versa occured
in 1984/1985. Giza 20 cv. was also reported by El-Gammal et al.
(1980) and El-Kafoury (1986) to be of highest total and marketable
bulbs yield.
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The superiority of Giza 20 cv. owe much to its well adaptation
to environmental conditions under Middle Delta region, particularly
what dealing with photoperiod and temperature. From the field
observation, Giza 20 cv. showed less disease incidence as compared
to the other tested cultivars, factors that created well opportunity
to increase bulbs yield. The contradictories in yield responses
among seasons of study could be explained due to the variation in
such environmental conditions particularly what dealing with climate.

1-2- Effect of micronutrients:

With a slight déscrepancies, no significant differences can be
segﬂh among the tested micronutrients in regard to their effects on
the studied yield components in both seasons (Table 1). = In spite of
that a trend of increasing total (ton/fed.),'narketable (ton/fed.)
and double (kg/fed.) bulbs was observed to follow ZnSO4.7H20 foliar
application. Besides, plants received CuSOy.5H20 sprays gave the
least double bulbs yiéldn(Kg/fed. and Z) in both seasons. It gave
also the highest marketable yield percentage, followed in this respect
by those received ZnSOy.7H,0 and MnSO4.4H20 in descending order.

.

Obtained results are in agreement with those of El-Moursi (1§80)

and El-Sayed et al. (1985) using such micronutrients on onion.

1-3- Effect of micronutrient concentrations:

Results of yield and its components, as responded to tested
micronutrient concentrations, are reported in Table (1) from which
it can be concluded that plants received relatively low concentra-
tions, i.e., 500 and 1000 mg/L are of high total (ton/fed.) and
marketable (ton/fed. and %) bulbs yield. This result was insistently
observed in both seasons of study. As compared to control, the
percentages of total bulbs yield increase due to micronutrients app-

lication at the concentrations of 500 and 1000 mg/L are 12.83% and
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17%, respectively. These values are true in 1984, whereas the in-

crease percentage in 1985 are 14.15 and 9.32Z, respectively.

Obtained results go along with those of Yanawa and Fujii (1972),
El-Moursi (1980) and El-Sayed et al. (1985). They reported that the
relatively low micronutrients concentration are more effective to

favour bulbs yield in onion.

Micronutrients application at relatively high concentrations,
i.e. 1000 and 1500 mg/L increased double bulbs yield (Kg/fed. and 2),
so the highest marketable yield being obtained in control plants or
in those received micronutrients application at lower concentratior
i.e., 500 mg/L.

Results could be explained as the higher micronutrient concent-
_rations ﬂ;sruptgs_ghe apical bud of onion plants, thereby may be
encouraged another buds téugf;w: producing multiple bulbs. This
drawn conclusion was previously suggested by Midan and Malash (1982)
on onion. Obtained results are in harmony with those of El-Moursi
(1980). i

1-4— The interactions effect:

No significant variation in bulbs yield or its components could
be noticed due to the interaction between the tested factors, so its

reiated data were omitted.

2- Bulbs quality:
2-1- Effect of cultivar:

It is easily noticable that grown cultivars differ in mature
bulbs quality (Table 2). Giza 20 cv. significantly had the highest
fresh weight, dry matter and total soluble solids in mature bulbs.
It also achieved superior bulb diameter but approved to have the

least shape index value.
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Likewise, Shandaweel No. 1 cv. significantly showed the least
fresh weight and diameter in bulbs as assessed in 1983/1984 season,
whereas in 1984/1985, Giza 6M cv. being of least records in this
respect. Shandaweel No. 1 and Giza 6M did not differ significantly
in dry matter percentage and T.S.S. in bulbs or in shape index value.
The superiority of Giza 20 cv. in bulbs fresh weight along with their
dry matter and T.S.S. contents may be interpreted on the basis of its
genetic superiority in the potentialy of dry matter accumulation in
bulbs. This drawn conclusion goes along with the results of Kleinkopf
et al. (1981) who reported varietal variation in the potentialy of

dry matter accumulation in potato tubers.

Giza 6M and Shandaweel No. 1 cvs. were hereditically known to
be of more flattened bulbs and have large diameter, thereby the in-
crease in shape index values is quite expected. Such obtained results
are in agreement with those of El-Shafie et al. (1971), El-Gammal et
al. (1980) and El-Kafoury (1986).

2-2- Effect of micronutrients:

With a slight descrepancies, no.significant differences could
be noticed among studied micronutrients regarding their effects on
buldb qualify (Table 2). In spite of that, somewhat superority in
bulb fresh weight and diameter could be noticed due to ZnSOs.7H20
foliage sprayings.

The superiority of ZnSO4.7H20 was previously discussed to be
due to the key role of Zn in growth hormons synthesis. Besides, the
foliage application of CuSO4.5H20 seemed to cause the highest dry
matter percentage in bulbs, although significances were noticed in
the first season only. It also achieved the highest T.S.S. in bulbs
in the second season. Results may be interpreted as Cu improved
photosynthesis process and consequently may enhance carbohydrate

synthesis, product thht constitute the largest part of dry weight.
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2-3—- Effect of micronutrient concentrations:

The relatively low concentrations, i.e. 500 and 1000 mg/L, of
applied micronutrients gave the highest fresh weight and dry matter
percentage in bulbs (Table 2). It also improved bulbs diameter and
increased shape index value. Increasing the above mentioned growth
parameters of bulbs was associated with a decrease in their T.S.S.
contents. The lower micronutrient concentrations were previously
discussed to encourage vegetative growth, thereby may increase
metabolities synthesis and storage in bulbs, factors that reflected

an increase in their growth parameters.

The associated reduction in T.S.S. was quite expected due to
increase bulbs growth, i.e., the dillution effect. The superiority
of low micronutrient concentrations in increasing onion bulbs growth
was also noticed by Badawi and Khalaf (1981) and El-Sayed et al.
(1985). :

2-4— The interactions effect:

The interaction between the tested factors exerted, in general,

no significant effect on mature bulb quality, so its related data
were omitted.

3- Storagability:
3-1- Effect of cultivar:

Bulbs storagability was first expressed by Woodman and Barnell
(1937) in England as total loss percentage in bulbs weight during
respected period.

Data regarding storagability of onion bulbs as affected by
grown cultivars are presented in Table (3). It can be concluded
that, Giza 20 cv. is of superior storagability characteristics,
since it significantly had the least total loss percentage in bulbs
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weight during storage. This result is true in both seasons of study
and was inistently observed in all inspections that conducted during
storage period. In this connection, Giza 20 was followed by Shanda-
weel No. 1 cv., since Giza 6M significantly camé the later.

Obtained results are in agreement with those of El1-Gammal et
al. (1980) who reported that bulbs of Giza 20 éﬁ. are solid and have
a rest period almost reaches 10 months. They.also reported that
Giza 20 cv. had higher T.S.S. and dry matter percentage, so it can
be considered a good storage cultivar. Further confirmation was
done by Ahmed et al. (1977) who repérted that the percentage of total
soluble solids might be an indication to onion storagability and dry
matter content @s well. They added that, Bulk 344 (released as
Shandaweel No. 1) -had higher T.S.S. and -dry matfer*percentage as

%

compared, in this respect, to Giza 6M cv.

3-2- Effect of micronutrients:

Results in Table (3) show that applied micronutrients insigni-
ficantly affected, with a slight exceptions, the weight loss in onion
bulbs at different inspections conducted during storage period. The
absence of significances may be explained on the basis that the effect
of applied micronutrients was annulied by plant aging, so it complete-
ly disappeared in harvested bulbs.

Another explanation could be done as each of applied micronut-
rients plays a distinct role in improving factors well be known to
be related to bulbs storagability, the variation between them is
then unexpected. The insignificances among micronutrients in regards
to their effects on bulbs storagability were aiso reported by Badre
(1980) and El-Rafoury (1986) on onion.
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3-3- Effect of micronutrient concentrations:

Data given in Table (3) show that, with a slight discrepancies,
control plants and those received lower micromutrients concentration,
i.e., 500 mg/L, are of least total loss percentage in bulbs weight.
The noticed reduction in weight loss of bulbs during storage may
accounted much to the reduction in moisture contents in these bulbs.
It is of interest to note herein that, total loss percentage in bulbs
weight is high in the first month of storage, hence it decreased to
the least values in the second one and seems to increase again up to
the fourth month.

The high moisture contents in the new harvested bulbs could
explain the increase in bulbs weight loss during the first period
of storage. This drawn conclusion goes along with the results of
Basilious (1983). However, the noticed increase in weight loss
percentage of bulbs that noticed in the later periods of storage,
i.e., 3rd and 4th months, may be due to terminate dormancy period,

and consequently increasing sprouting in bulbs.

3-4- The interactions effect:

Data in Table (4) show that, regardless applied micronutrients,
bulbs of Giza 20 cv. seemed to be of least weight loss percentage.
This result is true at all assessments conducted during storage
period. Giza 20 cv. was followed in this connection by Shandaweel
No. 1, since Giza 6M came the later. Superior storagability chara-

cteristic in Giza 20 cv. bulbs was previously reported by El-Gammal
et al. (1980).

It could also observed that manganese sulphate foliar sprayings
was more effective in decreasing the weight loss percentage in Giza
20 cv. bulbs. This result is true at the first three months of

storage, so ZnSO, was more effective in the fourth month. Results
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were insistently observed in the first season only, where it could
also be seem that copper sulphate treatments are generally more
effective to reduces weight loss in bulbs of Giza 6M and Shandaweel
No. 1 cvs. In the second season, no definitive trend was noticed

in this respect.

As regards to the interactions effect of cultivar and micro-
nutrients concentration, it seems that regardless the tested micro-
nutrient concentrations, Giza 20 cv. approved to be of least weight
loss percentage in bulbs as assessed at all inspection times (Table
5). Shandaweel No. 1 and Giza 6M cvs., respectively, followed Giza
20 cv. in this respect. Similar results were obtained by El-Gammal
et al." (1980). “Data also showed that the relatively higher micro-
nutrient concentrations (1000 and 1500 mg/L) reduced weight loss
percentage in Giza 20 cv. bulbs as assessed at the first month of

storage.

At the other inspections that conducted during storage period,
control plants were generally of least total loss percentage in bulbs
weight. The weight loss reduction that noticed in Giza 20 cv. bulbs
to follow high conﬁentrations of applied micronutrients may be inter-
preted due to reduces the naturally well knowﬁ high moisture in bulbs

particularly at harvest time.

The interaction between micronutrients and their tested concent-
rations seems to affect the weight loss (Table 6) in storaged bulbs
depending on the time spent in storage, CuSO4.5H;0 at 100J mg/L con-
centration caused the least weight loss in bulbs as assessed at the
first month of storage. In confirmity with such obtained results,
Basilious (1983) reported that total loss weight was great after 60
days from storage in bulbs produced from planis sprayed with high

ZnS0y4.7H20 concentration.
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In the second month of storage period, control plants or those
received CuSO4.5H20 at 500 mg/L concentration are of less loss per-
centage in bulbs weight. Besides, when MnSO4.4H20 and ZnSOy.7H20
were applied, the check plants achieved the least weight loss in the

bulbs. These results are true in both seﬁsons of study.

In confirmity with such obtained results, the moderate concent-
ration of MnSO4.4H,0 foliage applications was found by Basilious
(1983) to éause the lowest weight loss in storaged onion bulbs. The
three factors interactive effect exerted insignificant variation in

bulbs storagability and its related data are too large, so it were
excluded.
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