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II- Bulbs yield, quality and storagability.
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ABSTRACT

Bulbs yield, quality and storagability as indications
to three onion cvs., i.e., Shandawveel No. 1, Giza 6M. and
Giza 20, adaptaticn under Middle Delta conditions were
studied. Nitrogen level, i.e., 0, 30, 60 and 90 kg/fed.
along with its number of applications, i.e., twice or three
times, in relation to yield performance-in the-tested culti-
vars were also investigated.

Giza 20 cv. significantly achieved the highest total,
marketable and double bulbs yield. It also approved super-—
iority in bulbs weight, and diameter, as well as, dry matter

percentage and T.S.S., but had the least shape index value
in bulbs.

Giza 6M. generally had the highest losses in bulbs
weight as assessed at all tested storage periods, so it was

followed in this connection by Shandaweel No. 1 and Giza 20,
respectively,

Besides, increasing N-level was accompanied by an in-
¢rease in all studied yield comporents. It significantly
ncreased bulb diameter ard average fresh weight. Besides,
increasing N-level increased weight loss in storaged bulbs
as this storagability index was assessed at all tested
storage periods.

The twice applications of N was more effective in in-
creasing total, marketable and double bulbs yield. It also
increased bulb fresh weight and diameter in one season only.
On the other hand, number of N applications seems to be of
no significant effect on bulbs storagability. The combined
effect of the tested factors on bulbs yield, quality and
storagability was also studied.
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INTRODUCTION

In Egypt, onion is cultivated not only for local consumption
but also for export. Most of the area cultivated for export is
located in Middle and Upper Egypt where Giza 6M and Shandaweel No.
1, those well known to be of earlier maturity (Ahmed et al., 1977),

are the main grown cultivars.

The early production of onion in the Middle Delta region gave
the obportunity to increase bulbs yield for export. Production of
Giza 6M and Shandaweel No. 1 cvs. in Nile Delta region may consider-
ed as one of the means of escaping from white rot disease, which
videiy contminate the soil in Middle and Upper Egypt, on one hand
and,géve the opportunity to profit from the earliness characteristics
of thése cultivars on the other hand. In Delta; Giza 20 cv:-is-a-new
cultivar well adapted for 16ca1 conditions and shows good uniformity
in shape and colour of bulb (El1-Gammal, 1980), thus it may be consi-

dered an exportable cultivar.

Nitrogen usually limits onion yield than any other nutrient.
It posifively affects bulb fresh weight and total and marketable
yields (El1-Tabbakh et al., 1979 b and Hassan, 1984). A tendency of
decreases number of doubles was noticed with lower N-levels (Basilious,
1975 :and Hassan, 1984).

Number of N-fertilizer applications seems also to affect bulb
yield Split application of N with 4 weeks interval increased bulb
yield than single application (Satter and Hague, 1975). Besides, -
delaying N-application was reported by Basilious (1975) to reduce

average bulb weight as well as total, exportable and doubles yield.

Nitrogen application was also reported to affect bulbs storag-
ability. Higher rates of applied N- had an adverse effect on keep-
ing quality of onion bulbs {Thomas, 1968 and Moustafa, 1979). Besides,
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the time of N- application was reported by Sypien et al. (1972) to
affect bulbs storagability, whereas it was observed by Basilicus

(1975) to be of no effect in this respect.

Studing the adaptation of Shandaweel No. 1, Giza 6M and Ciza
20 onion cultivars under Middle Delta conditions in relation to N-
level and number of applications is the aim of this work. Yield and
yield components in addition to bulb characteristics along with its

storagability for the above mentioned cultivars were considered.

MATERIALS AND METHODS

qu field experiments were carried out at the Gemmeiza Agric.
Res. Station to study the response of three onion cvs. i.e., Giza
20, Giza 6M and Shandaweel No. 1 to nitrogen fertilizer-levels (0O,
30, 60 and 90 kg. N/fed.) as applied either twice or at three addi-
tions, i.e., 55 and 75 days or 55, 75 and 95 days from transplanting,
respectively. A split- split plot design with four replications was
adopted where cultivars, nitrogen level along with its number of
applications were arranged as main, sub and sub- sub plots, respect-
ively. Seeds were sown in the nursery on Octeober 15th in beth
seasons, whereas transplanting took place on January 9th and 12Ith
in 1984 and 1985 seasons, respectively. The experimental plot was
of 10.5 m” in area and incluces 6 ridges each of 30 cm. wide and
3.5 m. in long (1/400 feddan). .Cultural practices were comrleted
by traditionzl methods for such crop. The recommended fungicides
and pestisides along with their program of application were respect-
ed. Bulb yield of the four inner ridges was harvested on Mzy 27th
and June 1st in 1984 and 1985, respectively (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 totzl,

marketéble and double bulb yield were recorded.
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A bulb samples, 10 bulbs each were chosen from the produced
yield for every experimental plot and used to study bulb quality,

thus the following measurements were recorded:

1- Bulb diameter and length as well as shape index (bulb diameter/
bulb length).

2- Average fresh weight of bulb (gm.).

3- Dry matter percentage and T.5.S. in bulbs.

For storagability studies, a sample of 50 cured uniform bulbs
was undertaken from each replication and kept in common storage
conditions (temp. 25° % 5°C) for a period of four months. During
storage period, bulbs were monthly inspected, since rotted and
sprouted-bulbs-were-descarded_and the remaining was weighed. The
percentages of total loss in weight, due to descarding rotted and
sprouted bulbs, were monthly recorded i.e., 1lst, 2nd, 3rd and the

4th month of storage.

The obtained data were exposed to the proper analysis of vari-
ance (Snedecor and Cochran, 1967) and Duncan's multiple range test
at 57 levellwas used for the comparison among means (Duncan, 1955).
The data expressed as percentages were transformed to arcsie values

before the analysis of variance.

RESULTS AND DISCUSSION

1- Yield and its components:

1-1- Effect of cultivar:

Data in Table (1) showed a significant variation in bulbs yield
and its components due to grown cultivar. Giza 20 cv. ;chieved the
highest total yield (ton/fed.), marketable (ton/fed. and %) and double
(kg/fed.) bulbs yield. In this connection, Giza 20 cv. was followed
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by Giza 6M cv. in respect to total and marketabable bulbs yield.
This results is true in 1983/1984 season only. In 1984/1985,Shanda-
weel No. 1 cv. overbalance Giza 6M in total, marketable (either in
ton/fed.) and double (kg/fed. and Z) bulbs yield, although the dif-
ferences did not réach the 5Z level of significances. The total
bulbs yield of Giza 20 cv. represents 2547 and 253% comparing to
that of Shandaweel No. 1 and Giza 6M cvs., respectively. This
results is true in 1983/1984 season, whereas in 1984/1985 these
percentages were 204Z and 226%Z, respectively.

Results may be interpreted as Giza 20 cv. is well adapted cv.
for environmental conditions of Nile Delta region, particularly what
dealiﬁg with photoperiod and temperature, factors that well known
to affect growth and bulbing behaviour of onion. Furthermore, Giza
20 cv. was noticed, from field observations, to be resistant for
downy ‘mildew disease that widely infected onion plants under Delta
conditions and caused a marked reduction-in their bulbs yield. Simi-
lar vgriation in bulbs yield of cnion plants was also observed by
El-Gammal et al. (1980) and El-Kafoury (1986).

1-2- Effect of nitrogen fertilizer level:

It is clear from data in Table (1) that increasing nitrogen
level was accompanied with an increase in total, marketable (either
in ton/fed.) and double (kg/fei. and Z) bulbs yield, although the
differences between 60 and 90 kg N/fed. were not significant. As
compared to 30 kg N/fed., plants received 60 and 90 kg N/fed. achiev-
ed an increase in total bulbs yield reached 25.33% and 30.337%, res-
pectively. This result is trﬁe in 1983/1984 season, whereas in
1984/1985 these percentages were 19.5% and 18.12%, respectively.
Besides, the highest double bulbs yield (kg/fed. and %) being obtain-
ed when 90 kg N/fed. was appliad.
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Increasing the rate of nitrocgen was noticed also by Hassan
(1984) and Satyanarayan and Arora (1984) to improve bulb yield of
onion plants. Results could be explained as nitrogen application
enhanced metabolic activities within plant, improved vegetative
growth and thereby may encourage much more metabolities to store in

bulbs as storage organs.

1-3- Effect of the number of nitrogen fertilizer applications:

Data in Table (1) show obviously that, the twice applications
of N-fertilizer significantly increased total, marketable (either in
ton/fed.) and double (kg/fed) bulbs yield in the first season only.
These fesults are in agreement with those of Sattar (1975) and Bhuyan
and Hague (1979). Results may be interpreﬁed as the twice N-applica-
tions gave the opportunity for earlier bulbing on one side and in-
' creased. the quantity of storaged metabolities, by means of determin-

ing further vegetative growth, on the other side.

1-4- The interactive effect:

Regardless nitrogen level of applications, Giza 20 cv. approved
superiority in total (ton./fed.), marketable (ton/fed. and %) and
double (kg/fed.) bulbs yield (Table 2). These results are true in
both scasons of study. In this connection, Giza 20 was followed by
Shandaweel No. 1 in regard to total (ton./fed.), marketable (ton/
fed.) and double (kg/fed. and Z) bulbs yield, since Giza 6M cv. came
the latest. Besides, the highest N- dose was more effective on Giza
20 cv., where the highest total (ton/fed.), marketable (ton/fed.)
and double (kg/fed. and %) bulbs yield were obtained in both seasons.

It is worth noting that the interaction of cultivar.and number
of N-application or between the later and N-dose, in addition to the
three factors, i.e., cultivar, N-level and number of N-applications,
interactioms, showed no significant effect on yield or its components,

so its redtied data were descarded.
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2- Mature bulbs quality:

Fresh weight, dry matter and total soluble solids contents in
bulbs were noted to indicate bulbs quality. Bulb diameter and shape
index were also considered.

2-1- Effect of cultivar:

Data in Table (3) revealed significant variations in mature
bulb quality due to grown cultivar. Giza 20 cv. showed superior
fresh weight, dry matter (Z) and total soluble solids in bulbs. It
also had the highest bulb diameter and the lowest shape index (D/L)
value. Besides, Shandaweel No. 1 cv. insignificantly overbalance
Giza 6M in regard to dry matter percentage and total soluble solids.
These results were insistently observed in both seasons of study.

In harmony with such obtained by El-Gamrmal et al. (1980) results
indicated that Giza 20 cv. was characterized by large size bulbs with
thick flate in shape. Furthermore, the superiority of Shandaweel =
No. 1 in such bulb characteristics, as compared to Giza 6M, was also
reported by Ahmed et al. (1977).

2-2- Effect of nitrogen fertilizer level:

Increasing nitrogen level increased both average fresh weight
and diameter of bulbs. An increase in bulbs growth was noticed also
by El-Tabbakh et al. (1979 a) and Moustafa (1979) to be due to N-
apﬁlications. Besides, increasing nitrogen level of application in-
significantly increased dry matter percentage and total soluble
solids in mature bulbs.

2-3- ﬁffect of number of nitrogen fertilizer applications:

Data in Table (3) revealed that splitting N-dose for two addi-

tions augmented bulbs fresh weight and diameter, although signifi-
cances were noticed in 1983/1984 season only. The number of N-
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fertilizer applicaﬁions insignificantly affécted dry matter percen-
tage, T.S.S. and shape index in mature bulb& as assessed in both
seasons of study. In spite of that a trend of increasing dry matter
percentage and T.S.S. was observed to follow the twice and triple
applications of N-fertilizer in the first and second seasons. In-
creasing the number of N-fertilizer applications gave the opportunity
to add a part of N at latened growth stage, 'thereby may affect un-
favourably such bulb characteristics. This conclusion was previously
confirmed by Basilious (1975j. . ‘ :

2;4- The interactive effect:

Again, and irrespective the tested nitrogen levels, Giza 20 cv.
showed superior fresh weight in bulbs, although significances were
noticed in 1984/1985 onl}. It seems also to be of least shape index
value indicating, in this connection, less flateness in shape (Table
- 4). The mature bulbs of Giza 20 cv. contain insignificantly superiorn
dry matter and total soluble solids contents %. The other tested
interactions of cultivar, N-level and number of N-applications in-
significantly affected bulb quality indiceé, so their related data
were omitted. :

3- Storagability:

The percentage of weight loss due to descarding rotted and
sprouted bulbs during storage period was considered in this study as
an indicator for storagability. :

3-1- Effect of cultivar:

Data in Table (4) show that Giza 6M o had, in general the
highest losses in bulb weight as assessed at the different intervals
of storage period. It was generally foiloyed, with no significant
variation, by Shandaweei No. 1 ev. Giza 20 cv. significantly came

the latest. These results are true in both seasons of study.
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~ The rate of loss in bulb weight adversily related tbrthgifgﬂry%H

mattéf'and T.S.S. contents. Thus, the highest dry matter
percentages the least loss percentage in weight of bulbs.

ed results confirmed those of Ahmed et al. (1977 a) who r

in bulbs.

3-2- Effect of nitrogen fertilizer levelz‘

Data in Table (4) show that, increasing N;levél increa

loss in storaged bulbs as assessed at all tested intervals. R

increased moisture contents in the produced bulbs, thereby may in-
creased weight loss by means of water evaporation. Besides, high
moisture contents in bulbs encouraged respiration process and. conse-

quently led to a reduction in storaged dry matter.

Obtained results are in confirmity with those of Moustafa(1979)
and Mﬁdan and Sandhu (1983). They noticed that high nitregen rates'

5

have an adverse effect on bulbs storagability.

3-3- Effect of the number of nitrogen fertilizer applications:

Except for the first month of storage period, the number of N-
applications insignificantly affected the weight loss in bulbs at
all studied storage periods (Table 4). This resulfr is in agreement
with those of Basilious (1975) who found that the time of nitrogen
application had no effect on weight loss in storaged bulbs. The
twice application of N-fertilizer produce bulbs with higher roisture
contents, thereby may increase the weight loss in bulbs particularly

during the first period of storage.
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3-4— The interactive effect:

As the interactions between the tested factors exerted, with
a slight descrepancies, no significant effect on the percentage of
weight loss in the bulbs during storage, its related data were
excluded. The absence of significances indicates somehow independ-

ent acts for each studied factors.
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