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ABSTRACT

Two field experiments were carried out during the winter seasons of 2004 and 2005 at
Kafr El-Akram village, Quessna region, Menoufiya govemorate to study the effect of different
levels of P20s and Cu added by foliar spraying, singly or in dual combinations on the growth
and some quantitative and qualitative characteristics of onion bulbs (Giza 20 cv.).Data
obtained show that :1- Spraying the onion plants with P or Cu enhanced all growth
characters, yield and its components, quality and mineral contents of onion bulbs. The
highest values for all previous parameters were recorded with foliar addition of 2% P20s and
0.03% Cu simultaneously.?2- Raising phosphorus foliar application up to 2% P20s
significantly increased both macro-and micronutrients contents in onion bulbs. On the other
hand, foliar addition of Cu raised NPK and Cu contents but there were negative relationships
between the addition of Cu and the uptake of Fe, Zn and Mn.3- Foliar spraying with 2% P;0s
or 0.03% Cu mostly induced significant decreases in the total weight loss of onion bulbs
during the five monthes of investigation. As a result, the storability value of these bulbs
increases. So, it could be concluded that spraying the onion plants twice, after 60 and 75
days from fransplanting with 2% P20s and 0.03% Cu together elevates the efficiency of the
added fertitizers which finally smproves yield, quality, mineral content and storability value of
onion buibs.

INTRODUCTION

Onion (Alfium cepa L.) is one of the most important vegetable crops in
Egypt for local consumption and export. Fertilization is considered one of
the main practices that increase the productivity and improve the quality of
onion bulbs. In this concern, technique of foliar spraying with different
nutrients offers great opportunities for raising their effectiveness, saving
cost and reducing environmental pollution, while assuring high yields.

P-fertilization plays an indispensable role in cell division and
development of meristematic tissues, stimulates photosynthesis,
respiration, energy and nucleotide transfer reactions and hastens the plant
maturity (Abu-Grab and Kandeel, 1992 and Marschner, 1998). For onion
crop, Henriksen (1987) found that supplying onion piants with P-fertilizer
gave rapid growth, high yield and good bulb maturity. P-fertilization also
markedly increased the number of leaves as well as Iength diameter, fresh
and dry weights of onion bulbs.
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Although micronutrients are needed in relatively very smail quantities
for adequate plant growth and production, their deficiencies induce a great
disturbance in the different physiclogical and metabolic processes inside
the plant. Copper is considered an essential micronutrient for plant growth
as a component of the phenolase, lactase and ascorbic acid oxidase
enzymes (Brown and Clark, 1977). Moreover, most of Cu functions are
based on the participation of enzymatically bound Cu in reqox reactions. Cu
also affects the formation and chemical composition of cellwall (Marschner,
1998). Furthermore, Ei-Aref and Hamada (1998) showed that Cu stress
reduced some enzymatic bonds of alcohol dehydrogenase and esterase
and the content of soluble ¢arbohydrates during the vegetative growth.

Therefore, the current investigation aimed to evaluate the impact of
foliar spraying with different levels of P and Cu on the growth and yield as
well as the quality, mineral content and storability of onion bulbs.

MATERIALS AND METHODS

Two field experiments were performed at Kafr El-Akram village,
Quessna region, Menoufiya governorate during the two successive winter
seasons of 2004 and 2005. Some physical and chemical properties of the
two investigated soil locations are determined according to Black (1965)
and Page ef al. (1982), respectively and presented in Table (1). Effect of
different foliarly added levels of P and Cu on the growth and some
quantitative and qualitative characteristics of onion bulbs was the main
target of the present investigation. '

Table (1): Mechanical and chemical characteristics of the studied soils
during the two investigated seasons.
a) Mechanical analysis:

Total QOrganic Particle size distribution (%)
Season CaCO,  matter Coarse — Tg;t:;e
(%) (%) sand Finesand  Silt Clay
2003/04 2.36 1.60 0.7 15.1 34.8 49.4 Clayey
2004705 2.29 2,22 1.4 13.5 37.7 474 °  Clayey
b) Chemical analysis: _
pH EC Seluble ions {m.e./100 g sofl) Avallable nutrients {jgg)
Se o€ B Cation ; :
2500 (1§£ps;xr s} S Anions \ . ‘ o
- Ca* Mg® MNa K+ HCOr CF S0 CO&
200304  7.80 110 330 z85 468 031 187 537 3 - 7730 1124 2380 083

200405 7.67 0.91 273 23% 387 026 1585 44 323 - 8374 1301 2724 1.4
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Onion seeds (Giza 20 cv.) were sown in the nursery on October 15"
and 20" while transplanting took place on January 1 and 5" for the first
and second seasons, respectively. The design of the two experiments was
" split plots with four replicates, where P-levels were randomily- assigned in
the main plots, while the treatments of Cu were randomly arranged in the
sub plots. The experimental plot area was 10.5 m? (3.5 m in length and 3.0
m in width). Phosphorus and copper were used in the liquid forms at levels
of 0, 1 and-2% P,0s and 0.00, 0.01, 0.02 and 0.03% Cu. Different spraying
treatments were performed twice, after 60 and 75 days from transplanting.
The other usual agronomic processes of onion plants were practiced.

At harvesting, a sample of fifteen plants were randomly taken from
every treatment to estimate the weight of bulbs (g/plant), bulb and neck
diameter (cm) and total onion yield (tonffed). Total soluble solids (1.8.8.) in
juice samples were also determined. N, P, K, Fe, Zn, Mn and Cu contents
in bulbs were determined on the basis of dry matter yield according to
Chapman and Pratt (1978).

From each plot, some bulbs were weighted and placed in common
burlap bags. Then, they were kept under room temperature. The total
weight loss percentage was calculated and recorded monthly until the fifth
month after harvesting.

Results of theé two investigated seasons gave nearly the same trends.
So, data attained for ali studied parameters was statistically analyzed using
the combined analysis of the two growing seasons, according to Gomez
and Gomez (1984). The differences among means were tested using the
least significant difference (L.S.D.} at the 5% level of significance.

RESl.j LTS AND DISCUSSION
1-Buibs yield and its components:

Data presented in Table (2) show that raising the spraying level of
phosphorus or copper markedly increased onion yield and its components,
namely bulb and neck diameter (cm), bulb weight (g/plant) and tota! bulbs
yield (ton/fed). For all abovementioned parameters, the highest values were
observed for foliar spraying of 2% P,0Os; and 0.03% Cu, simultaneously,
compared with the other treatments and control one. Total soluble solids
percentages (T1.5.5.%) showed also the same previous trend. This mean
that foliar application of P,Os and Cu together enhances both onion yield
and its components rather than their application singly and each nutrient
activates the action of the other. Moreover, the stimulative |mpacts of P and
Cu foliar spraying on onion yield may be due to the.great importance of
these nutrients in the physiological processes induced within the plant and -
their defected amounts in the studied soils (Table, 1). In this respect,
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Marschner (1998) indicated that in plants grown in P-deficient soils, foliar
application of P after anthesis can delay senescence of the leaves and
thus, increase the leaves area duration. Yet, P is recognized as a
constituent of important organic and energy storage and transfer
compounds necessary for metabolic processes. P also has a fundmental
role in raising the efficiency of planis to photosynthetic metabolites
{Marschner, 1998}, activating large number. of enzymatic reactions
depending on phosphorylation (Nassar ef al. 2005) and increasing the plant
meristematic tissuels and root development. These results are in agreement
with those obtained by Negm ef al. (1892) on safflower and Nassar ef al.
(2005) on faba bean.

Table (2): Effect of phosporus and copper foliar spraying on the yield
of onion hulbs, its component and T.S5.8.% (Combined
analysis of 2003/2004 and 2004/2005 growing seasons).

Treatments

205 Cu o | gbeck  Bulbweight Total yield TSS.
levels levels (cm) (cm) (¢/plant) (ton/fed) (%)
(%) (%)
0.00 4.38 127 55.81 17.39 13.69
W) 0.01 520 1.63 60.20 18.32 13.85
0.02 5.27 1.69 62.94 20.59 14.10
0.03 579 1.76 68.79 21.43 14.00
Mean 516 1.59 61.94 19.43 13.91
0.00 6.25 1.97 79.81 19.09 13.40
1 0.01 : 668 202 82.42 19.85 13.77
0.02 6.99 206 82,55 21.99 13.97
.03 7.52 217 83.80 23.39 13.98
Mean : 6.86 2.06 82.15 2108 13.78
0.00 763 2.06 91.28 20.51 13.48
2 .0.01 8.03 . 245 94 11 22.41 14.16
0.02 8.06 2.51 96.38 23.74 14.39
0.03 8.74 2.96 100.58 24,37 14 .47
Mean 8.1 2.50 85.58 22.76 1412
Means of Cu levels:
0.00 - 6.09 " 177 75.63 19.00 - 13.52
0.01 6.64 2.03 78.91 20.19 13.93
0.02 6.78 2.09 80.62 221 1415
0.03 7.35 2.30 84.38 23.06 14.15
L.S.D. at 5% for :
P20s 0.06 .0.05 0.55 0.87 0.03
Cu 0.05 0.06 ‘ 0.60 - 0.46 0.03
P20s x Cu 0.07 2 0.1 1.10 0.42 0.06
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On the other hand, the stimulative effect of Cu spraying could be
explained on the basis that Cu is considered a component of various
enzymes. Cu functions are mainly related to its enzymatic bond in redox
reactions (Mengel and Kirkby, 1987). The rate of photosynthesis can also
be related to the role of Cu in chloroplast. Futhermore, Cu has a marked
effect on the formation and chemical composition of celi wall (Marschner,
1998). Data presented herein are in harmony with those attained by Abd El-
Fattah and Sorial (1998); Allam {1999} and El-Shafie and El-Gamaily
(2002).

2- Macro- and micronutrients content:

Data in Table (3) show the effect of Cu foliar application levels under
the three levels of P,Os on both macro- (N, P and K) and micronutrients
{Fe, Zn, Mn and Cu) contents in onion bulbs. NPK contents in onion bulbs
were significantly enhanced by foliar addition of either P or Cu and the
maximum values were recorded when the plants were sprayed with a
mixture of 2% P,0s and 0.03% Cu together. At this treatment, the relative
increases over the control were 155.9, 172.2 and 91.8% for N, P and K
contents, respectively. Bulbs micronutrients contents took trends similar to
those attained with macronutrients as affected by P foliar spraying. The
positive effect of P on the contents of both macro- and micronutrients in
onion bulbs may be due to:

1- The close relationship between K-uptake and ATP-ase activity which
increases by P application (Marschner, 1998).

2- Contribution of macro- and micronutrients in vital plant processes such
as protein and carbohydrate construction, cell division and expansion,
protein and nucleic acids synthesis as well as respiration and
photosynthesis (Dwivedi and Chaubey, 1995).

3- Contribution of P and the investigated micronutrients (Fe, Zn, Mn and
Cu) in assimilation processes of organic and iinorganic phosphatic
compounds, i.e. phosphoproteins, phospholipids and phosphocarbo-
hydrates (Nassar et al. 2005).

4- Increasing the corresponding values of onion bulbs yield as indicated in
Table {2). '

Moreover, the favourable impact of Cu on macronutrients contents of
onion bulbs may be due to its effect to form vegetative plant material, which
in turn increase the uptake of NPK by plants. Similar results were attained
by Negm (1998) on wheat, El-Shafie and El-Gamaily (2002) on onion and
Nassar et al. (2005) on faba bean. Conceming the effect of Cu spraying on
the content of micronutrients in onion bulbs, data shown in Table (3) reveal
that Fe, Mn and Zn conterits in onion buibs were significantly decreased by
raising the level of Cu up to 0.03%. These depressing effects may be
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attributed to the negative influence of excessive Cu on the availability,
absorption, transiocation and utilization of the other investigated
micronutrients. Cu content showed an opposﬂe trend where it was
generally high and proportional to its concentration in the spraying solution.

Table (3): Effect of phosporus and copper foliar spraying on macro-
and micronutrients contents of onion bulbs.

Treatments _ Macronutrients (kgffed) Micronutrients (gffed)

P20s Cu . ‘

levels levels Nitrogeh Phosphorus  Potassium Iron Zinc Manganese Copper
(%) (%)

0.0 322 5.62 207 4484 1153 398 11.8
o 0.0% 38.6 6.60 23.2 4463 1049 395 16.8
0.02 472 7.72 268 2847 890 339 216
003 534 864 - 316 . 2635 649 2938 241
Mean _ 428 7.5 256 3632 935 358 18.6
000 377 843 227 4636 1231 411 13.8
1 0.01 459 9.36 253 4498 1086 356 17.9
0.02 56.5 10.92 291 3951 898 388 220
0.03 66.9 12.61 343 2664 819 316 254
Mean 51.8 10.33 27.9 393.7 1008 37.8 19.7
000 620  11.81 253 4757 1210 417 15.7
2 0.01 698 1338 301 - 4533 10889 39.6 18.0
002 761 14.50 327 . 4176  96.2 38.7 227
0.03 824 15,30 - 39.7 2924 . 851 329 - 258
Mean 72.6 13.756 32.0 4008 102 8 38.2 205
Means of Cu levels: : .
0.00 440 862 229 46826 1198 40.9 13.8
0.01 514 978 26.2 4498 1075 396 176
0.02 509 11.08 © 205 3692 917  37.1 22.1
0.03 676 12.18 352 2741 773 315 251
L.S.D. at 5% for : '
P»0Os -1.9 03 1.2 114 2.5 0.7 0.8
Cu 1.1 0.19 0.6 6.9 28 09 0.6
P20s x Cu 1.9 0.25. 1.1 118 47 15 1.0

3-Storability:

The effect of different levels of P and Cu as well as their combinations
on the total weight loss percentage of onion bulbs are demonstrated in
Table (4). It's obvious that P foliar spraying significantly reduced weight loss
of bulbs stored at room temperature condition after all investigated-periods,
except that observed after a.month, under the addition of 1% P,Os where
there was non-significant difference between it and 0% P,Os . The total
weight loss percentages of onion bulbs induced by 2% P,Os foliar spraylng
compared with the plants which didn't receive phosphatic spraying were
12.2, 7.4, 4.6, 5.9 and 4.9% after 1%, 2™, 3%, 4" and 5" monthes. These
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decreases in bulbs weight loss may be interpreted on the basis that bulbs
produced from plants sprayed with 2% P,0s achieved the highest dry
matter yield (Table, 2) compared with those produced from the other levels.
These results are in accordance with those attained by Petkov et al. (1976).

Table (4): Effect of phosporus and copper foliar spraying on the total
weight loss percentage of onion bulbs during different
storage periods (Combined analysis of 2003/2004 and
2004/2005 growing seasons).

Treatments After After After After After
P2Os Cu a two three four five
levels (%)  levels (%) month months months months months
0.00 2.50 5.05 8.49 12.95 15.63
0 0.01 2.48 4.85 8.37 12.89 15.53
0.02 245 476 7.82 12.25 14.69
003 242 472 773 11.99 14.55
Mean 2.46 484 8.10 12.52 15.10
0.00 2.42 4.67 824 12.72 15.34
1 0.01 2.37 4.69 8.20 12.50 15.14
0.02 2.32 4.62 7.45 11.75 14.39
0.03 2.24 459 7.33 11.38 14.30
Mean 234 4.64 7.81 12.09 14.79
0.00 235 4,61 8.25 12.65 14.85
2 0.01 215 455 8.16 11.67 14.75
0.0z 211 4.42 7.23 11.47 13.96
0.03 2.04 4.33 7.29 11.34 13.87
Mean 2.16 4.48 7.73 11.78 14.36
Means of Cu levels:
0.00 2.42 478 8.33 12.77 15.27
0.01 2.33 4,70 8.24 12.36 15.14
0.02 229 4,60 7.50 11.82 14.35
0.03 224 4,55 7.45 11.57 14.24
L.S.D. at 5% for :
P,0s 0.20 0.15 047 0.09 0.08
Cu 0.09 0.12 0.15 0.11 0.08
P,0s5 x Cu NS N.S N.S 0.19 N.S

Also, spraying the onion plants with Cu up to 0.03% significantly
decreased the weight loss of onion bulbs, in most cases (Table, 4). This
may be due to Cu vital role in the synthesis and activity of phenols, lignin,
polyphenol oxidase and peroxidase which lead to disease resistance
(Badawi et al. 1986 and El-Shafie and El-Gamaily, 2002).

Dual foliar additions of both P,O; and Cu caused non-significant
impacts on the total weight loss percentage of onion bulbs during all
storage periods, except the fourth one.
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Finally, it could be concluded that spraying the onion plants with 2%
P.Os and 0.03% Cu together, twice, after 60 and 75 days from
transplanting, raises the efficiency of the added fertilizers and improves the
. yield and its characteristics, quality, nutritive content and storability of onion
bulbs.
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