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, ABSTRACT

The present study was conducted to evaluate the response of Gladiolus cv.
Eurovision plants grown in a sandy calcareous soll to four rates (0, 75, 150 and 300
kg / fed.) of Abou ~ Tartour rock phosphate (ARP) and four epncentrations (0, 2, 4 and
6 g /1) of active dry yeast (ADY) during 2006 and 2007 seasons.

Different vegetative growth parameters, flowering aspects, corm production
and chemical constituents were congiderably increased due lo the all rates of ARP.
Active dry yeast at 4 and 6 g / L. were the most effective treatments for augmenting
growth, flowering, corm production and chemical constituents of plant.

So, it could be recommended to supply gladiolus cv. Eurovision plants with
the nigh rate of ARP at 300 kg / fed. and spraying with ADY at 6 g / |. In order fo
obtain reasonable growth, marketable flowering quality and quantity as well as higher
productivity of corms and cormels.

INTRODUCTION

Eurovision cultivar is one of the introduced gladiolus cuitivars to
Egypt. The evaluation of this cultivars in terms of vegetative growth, flowering
and bulb formation under middle Egypt environmental conditions is needed in
order to choose the most suitable one (s) that performed the highest
desirable quality of flowering and corm production. Phesphorus fertilization is
among many other agricultural practices known to enhance growth and
development of plants.

Rock phosphates are natural sources of rocks containing
phosphorus, which was been used in some countries as a source of P
fertilization. Awasthl et al, (1977) reported that Mussorie rock phosphate
was economical to the farmers — as a source of P,O;s as it was 30 - 50 %
less cosily and was efficient as other water soluble phosphate sources for
groundnut crops. Hammond et al, (1986) stated that phosphate rocks are
chemically reactive and can be substituted in finely ground form for the
capital intensive manufactured fertilizers such as superphosphates.

Few studies, concemning the effect of Abou — Tartour rock phosphate
source on growth of flowering bulbs have been reported, while, many on
other horticultural plants were revealed. Badran and Hassanein (2000)
supplied gladioius plants in clay soil with Abou — Tartour rock phosphate at
50, 100 and 150 kg / fed. They declared that vegetative growth, flowering
bulb production and chemical composition were increased. Khattab et ai,
(1983) obtained the maximum vegetative growth and flower production of
Chrysanthemum by the high rate of Abou — Taftour rock phosphate source.
Working on yarrow plants, Badran et a/., (1988) revealed that Abou — Tarlour
rock phosphate was aimost equal to calcium superphosphate in increasing
plant height, and flowers fresh and dry weights as well as percentage of
phosphorus of the herb. Omar (1996) supplied guar plants with different rates
of Abou — Tartour rock phosphate and obtained an increase in piant height,
stem diameter and phosphorus percentage. Soliman (1997) demonstrated



Manoly, N. D. and A. A, Nasr

that the high rate of Abou - Tartour rock phosphate (150 kg / fed.) was equal
to the medium rate of triple superphosphate (100 kg / fed.) in increasing
phosphorus percentage by Nigelia sativa plants.

The effect of phosphorus fertilization on enhancing growth, flowering,
corm formation and chemical composition of many plant spedies was
revealed by different authors. it was found to increase number of flowers and
fresh and dry weights of flower of Adonis (Zaied, 1976} inflorescence
production and P percentage of the leaves of Gerbera, (Omar et al., 1978)
and number and dry weights of flowers and P percentage in the leaves of
Tropaeoclum majus (Badran ef al., 1984).

Regarding flowering aspects and corm and cormels production of
Gladiolus, Shah et al,, (1984), Potti and Arora (1986) and Mukherjee ot al..
{1994) pointed out the rcle of phosphorus fertilization in promoting the quality
and quantity of spikes, flowers, corms and cormels, Also, on Iris, Manoly
{1996) found that the high rate (1%) of orthophosphoric (100% P;0s)
improved reducing sugars and phosphorus percentage in the leaves and
bulbs. Badran et al, {1989) emphasized such role of phosphorus as they
obtained a great increase in stalk length, diameter, number and fresh and dry
weights of flowers, P percentage and rhizome production of calla plants.

In addition, Anuradha et al., (1990) on marigold and Al — Badawy et
al., {1594) on Chrysanthemum Found that phosphorus fertilization increased
the level of photosynthetic piaments.

Several authors reported the response of various medicinal, aromatic
and omamental plants, vegetable crops and fruit trees to active dry yeast in
promoting and enhancing growth, flowering and chemical composition of
different plant species such as , Ahmed ef al, {1998) on roselle, El -
Ghamriny et al., (1999) on tomato, Ali (2001} on pot marigold, on coriander,
Abd E! - Gawad (2001), Eid (2001) and El — Sayed et al,, (2002). Abdou and
El — Sayed (2002) on caraway, Badran ef al,, (2002) on marjoram, Hassanein
et al., (2003) on Calendula officinalis and Shalan et al,, (20068} on Thymus
vulgaris.

The Present study aimed to evaluate the response of gladiclus cv.
Eurovision plants to rock phosphate as a natural source of rock containing ,
phosphorus which has used as a source of P fertilization source and active
dry yeast as a biofertilizaer.

MATERIALS AND METHODS

A field experiment was carried out in order to study the effect of
Abou - Tartour rock phosphate (ARP) and active dry yeast (ADY) on
vegetative growth, flowering, corm formation and chemical composition of
Gladiolus cultivar Eurovision during two successive seasons, 2005/2006 and
2006/2007 in a sandy calcareous soil at a private Famm at the new reclaimed
land, West Samalout, Minia Govemnorate, Egypt. The physical and chemical
properties of the experimental soil were shownTiEn Table (A}.
Soil Particle Organic |Ca H {1:E.C{m Total| P:
o0 | gmrbuton o | et 00, ol ) € (il o Excn i

9.0 5.7} 33 0.08 12.70] 8.16 110 j{0.02] 3.89 0.20
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Average corm weight was 9.7 - 10.1 g and diameter was 2.9 - 3.2
cm for the two seasons, such comms were obtained from Nethertands through
Basiony nurseries, Cairo, Egypt. Prior planting, all corms were soaked for one
mmutempedateatmeconosntrabonoﬁ g/ L. and then planted on October
g" of both seasons in rows, 60 cm apart with 20 cm distance between hills
and the corms were, placed at ﬂze lower third of e TOwW. Al}msgl'lty ,em
‘levée width was left betweeh thé differe expen from &l
directions for each one of the three replicates. Abou — Tartour rock phesphate
(8.8 % P;O5) was applied at rates of 0, 75, 150 and 300 kg / fed., control
freatment received no phosphorus fertilization. The amounts of fertilizer were
added at three batches, 4 and 8 weeks after planting and 2 weeks after the
end of flowering. All plants including the control ones received ammonium
nitrate (33.5% N) and potassium sulphate (48.5% K;0O) at the rates of 200
and 100 kg / fed., respectively at the same schedule of rock phosphorus
treatment applications. Active dry yeast concentrations were foliar sprayed at
0. 2, 4 and 6 g/ L till run off 3 times starting one month from pianting with 2 —
weeks interval. in addition, control plants were sprayed with a distilled water.
Active dry yeast solution was prepared by mixing with sugar at 1 ; 1 in warm
water for ten minutes before spraying for activating yeast production.
Chemical analysis showed that active dry yeast contained 34.87% protein,
7.55% ash, 6.54% glycogen, 2.09% fats and 4.92% celluiose.

Layout of this experiment was spliit plot design with three replicates.
Rock phosphate source was assigned to the main plots, while active dry
yeast was assigned to the sub plots, respectively.

During the ﬂowenng period, the following data were recorded, leaf
number and area (cm)?, flowering date (days), spike length (cm) and
diameter {m.m), length of flowering part of spike (cm), fresh weight of spike
(g), number of florets / spike as well as fresh and dry weights of single floret
(g). Six weeks after flowering termination, fresh weight of corms / plant (g)
and diameter {cm), number and fresh weight of cormels (g) / plant were
recorded

Concemning chemical analysis, total chiorophyll content (mg / g fw).
was determined according to Fadl and Seri — Eldeen (1978), whie P
percentage in the leaves and bulbs was determined following the method of
Jackson (1958).

In addition, reducing sugars in the bulbs were estimated according to
Somogyi and Shaffer {(1933). All obtained data were statistically analyzed
according to Little and Hills (1978) using of L.S.D. test at 5 and 1%.

RESULTS

Vegetative growth characters :

Leaf number and area were significanlly increased in the two
seasons due to all Abou — Tartour rock phosphate (ARP) rates in comparison
with values of unireated plants. Moreover, the values of such two traits were
sioping upward by the gradual increase in the fertilizer rates within rock
phosphate source (Table 1), The role of ARP in increasing the different
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vegetative growth characters was reported by Badran and Hassanein {(2000)
on Gladiolus, Khattab et al., {1988) on Chrysanthemum, Badran et al., {1983)
on yarrow, Omar (1996) on guar and Soliman (1997) on Nigefla sativa, while
Zaied (1976) and Badran et al, (1984) declared the importance of
phosphorus fertilization for promoting vegetative growth of Adonis and
Tropaeplum majus, respectively. ‘

Table (1) : Effect of Abou — Tartour rock phosphate and active dry yeast
on number of leaves, leaf area and flowering date /plant of
Gladiolus grandiflorus cv. Eurovision for the two seasons
2005 / 2006 and 2006 / 2007.

1 Active dry | - Number of leaves
yeast First season L Second season
concen _ Abou — Tartour rock phosphats rates (kg fed)) A
trations g /1 T B
(B} 0 75 150 300 M. 0 5 150 300 M.
0 547 | 680 | 708 | 719 | 664 | 6.5 | 753 | V.74 | 782 | .M
2 : 677 + 804 | 822 | BS6 ) 790 | 759 | 835 | 9.00 | 925 | 8.67
701 | 812 | 845 | B74 | 808 | 788 | 904 | 915 { 9.38 | B.86
7.36 { B55 | 864 { 893 | 837 ) 303 ] 916 ] 955 | 9.61 | 9.09
ean A 6.65 | 7.88 | 8.10 | 8.36 741 | 865 | 886 | 9.02
S.D.5% A:0.18 B: 0.12 AB: A:0.21 B: 0.14 AB;
1% 0.25 0.30

-A10.24 B:0.18 . - AB: | A:0.28 B: 0.19 AB:
: ‘ 0.33 : . 0.40

Leaf area (cm®)
56,74 [ 60.26 | 66.02 | 70.35 { 63.34 | 69.60 | '74.06 | 77.74 1 80.02 | 75.36
5847 | 65.06 |'70.96 1 73.96 | 6711 3 73.87 | 78.72 | 80.75 | 84.81 | 79.54
62.28 | 69.71 | 7480 | 78.99 | 71.40 { 77.35 | 82.87 | 83.59 | 86.25 | 8252
B67.36 | 73.25 | 7743 | 8282 1 75.22 | B2.71 | 85.80 | 87.95 { 9160 | 87.02
[Mean A 61.21 | 67.07 | 72.25 | 76.53 | 75.88 | 80.36 | 82.51 | 85.67

L.S.B.5% A 273 B:1.93 AB: A:1.84 B: 1.30 AB;
1% 3.86 261
A:3.79 B: 2.68 AB: A: 2.56 B: 1.51 AB:
5.37 3.63
. Flowering date {day}
0 121.25)119.44|118.98|116.01}118.91 {122.40| 120.32| 120.00| 118.13 | 120.21
ﬁ 120.371117.89117.10(115.03 | 117.60 (121,101 119.78{119.391 117.05[ 119.33
1118.80/ 117.301 117.08]114.88 | 117.01 | 120.01| 118.55| 118.29( 116.98/118.46
118.28|116.531116.18{114.01(116.25]119.86|118.24 | 117.03[ 115.44 | 117.64
A 119.68{117.78{117.33/ 114.98 120.841119.221118.68|116.90
LS.D.5% | A:1.05 B: 1.36 AB: | Az1.96 B:1.05 AB:
1% 234 3.50
A 1.44 B: 1.88 AB: | A:2.72 B: 1.49 AB:
3.25 4.87

Results in Table (1) show that the studied vegetative growth
characters; number of leaves and area of gladiolus cv. Eurovision plant were
significantly increased, in both seasons, due to the use of the three
concentrations of active dry yeast in comparison with the untreated plants.
However, both the medium and the high concentrations of biofertilizer were
more effective than the low concentration. The present findings are in
accordance with those reported by Ahmed et al, (1998) on roselle, El -
Gamriny et al., (1999) on tomato, Ali (2001) on pot marigold, Abdou and El —
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Sayed (2002) on caraway, Badran et al,, (2002) on marjoram, El - Sayed et
al., (2002) on coriander, Hassanein et al., (2003) on Calendula officinalis and
Shalan et a/., (2006) on Thymus vulgaris.

The interaction between ARP and ADY was significant for leaf
number and area in both seasons, with the best results being obtained due to

_the use.of ARR at 300 kg / fed. and spraying plants with6 g /| ADY.
Flowering aspects :

Number of days from planting till flowering was significantly reduced
due to the use of different rates of ARP fertilization, in both seasons, in
comparison with those of control treatment as illustrated in Table (1).

Flowering date was also significantly reduced due to spraying with
yeast at 6 g/ |., in both seasons, compared to those untreated plants.

The combined effect was significant in both seasons. It could be
noticed that producing earier Gladiolus cv. Eurovision plants in sandy
calcareous soil resuited from a supplement of ARP at 300 kg / fed. and
spraying with ADY at6 g/|.

As regarding the other seven flowering parameters, spike length and
diameter, length of the flowering part of spike and fresh weight as well as
number of florets and fresh and dry welghts of single floret were significantly
enhanced in both seasons as’a result of usmg the medium and high rates of
the ARP for the majority of such parameters in comparison with those of the
unfertilized plants, as shown in Tables (2, 3 and 4). The highest ARP
fertilization rate led to producing the fongest, thickest and tallest length of
the flowering part of spike / plant, heaviest fresh weight of spike and number
of florets as well as single floret fresh and dry weights. '

These results were in harmony with those obtained by  Badran and
Hassanein (2000) on Gladiolus; Khattab et al, (1983) on Chrysanthemum
and Badran et al, (1988) on yarrow concerning rock phosphate and in
agreement with the findings of Omar ef al, (1978) on gerbera, Shah et al,
{1984}, Potti and Arora (1986) and Mukherjee et al,, (1994} on Gladiolus and
Badran et al., (1989) on Calla regarding phosphorus fertilization.

All flowering parameters including spike length and diameter as well
as length of the flowering part of spike and fresh weight, number of florets
and fresh and dry weights of single floret were significantly increased, due to
the use of yeast, in both seasons. However, both 4 and 6 g / I. concentrations
were more effective, on the seven flowering parameters, than the low
concentration (2 g / 1.} as clearly indicated in Tables {2, 3 and 4). The
obtained results are in harmony with those found by Ali (2001) on pot
marigold and Hassanein et al., (2003) on Calendula officinalis.

The interaction betwéen ARP and ADY was significant in the two
seasons, for spike length and diameter as well as fresh and dry weight of
single floret, while number of florets, length of the flowering part of spike and
fresh weight were not significantly affected in the two seasons. The most
effective combinations was ARP at 300 kg /fed. + ADY 6 g/

Corm and cormles formation :

The four examined corms and cormels formation traits, i.e. fresh
weight of corms and diameter as well as number and fresh weight of cormles
were considerably increased due to the use of Abou — Tartour rock
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phosphate (ARP) fertilization, however, the highest rate (300 kg / fed.) of
ARP gave the best results, followed by the medium (150 kg / fed.) cne, in the
two seasons, in comparison with those of the control plants as illustrated in
Tables (4 and 5). Numerically, corm fresh weight and diameter, number and
fresh weight of cormels were increased by 32,2, 13.7, 39.5 and 51.1 % in the
first season due to high rate of ARP, respectively in comparison with that of
unfertilized plants. Almost similar results were obtained in the second season.
These findings were in accordance with those revealed on Gladiolus by Shah
et al, (1984), Potti and Arora (1986) and Mukherjee et al., (1994) who
demonstrated the role of phosphorus fertilization and Badran and Hassanein
(2000) regarding Abou — Tartour rock phosphate.

Table (2) : Effect of Abou — Tartour rock phosphate and active dry yeast
on spike length , length of the flowering part of spike and
spike diameter /plant- of Gladiolus grandiflorus cv.
Eurovision for the two seasons 2005 / 2006 and 2006 / 2007.

Active Spike length {cm)

yeast conce First season | Second season

frations (g / | Abou - Tartour rock phosphate rates (kgl fed.) A

{B) 0 75 [ 950 | 300 [ M. 0 75 | 150 | 300 | M.

0 6936 {7341 175437698 73.80; 70.19 ] 7533 | 77.28 | 77.83 | 75.18

12 7129 (7617 | 77.03 {7859 | 75.77 | 73.40 | 78.01 | 7864 | 79.28 | 77.23

4 7461 | 77.46 1 78.58 1 80.01 | 77.67 | 75.40 | 78.81 | 79.80 j 81.03 | 78.79

6 . 76.03 | 78.27 | 80.47 | 81.90 | 78.17 | 77.69 ] 80.14 | 82.26 | 83,72 | 80.95

ean A 72,82 ; 76.33 | 77.88 | 79.37 74.47 | 78.07 | 79.52 | 80.47

L.5.D.5% A:1.36 B: 0.96 AB: 1.921A: 1.54 B: 1.09 AB: 218

1% |A:1.88 B: 1.33 AB: 2.67]A: 2.14 B: 1.51 AB:3.03

Length of the flowering part of spike {cm)
4222 |1 4763 | 48.15 ] 49.38 1 46.85 | 45.53 | 49.47 | 51.64 | 53.55 | 50.05
E 4571151690 | 52.74 | 54.26 1 51.10 | 49.49 | 63,33 | 55.62 | 57.61 | 54.01

48.91 | 53.43 | 54.40 } 55.62 | 53.09 ; 50.62 | §5.37 | 55.12 | 68.91 | §5.26
51.62 | 56.47 | 57.61 | 59.33 | 56.26 | 53.28 | 58.55 | 59.47 | 60.10 | 57.85

Mean A 4712 | 52.31 | 53.23 | 54.65 49.73 | 54.18 | §5.71 | 57.54
S.D.5% A:2.01 B:2.72 AB:NSIA:1.92 B: 2.41 AB: N.S
1% A:3.00 B: 3.78 AB: N.S [ A: 2,68 B: 3.24 AB: N.S

Spike diameter (mm]}
922 | 10.15 | 10.46 | 10.68 | 10.13 | 9.70 | 10.82 { 11.16 | 11.55 | 10.81
10.50 [ 10.83 ] 11.06 1 11.18 [ 10.89 | 11.01 | 11.38 | 11.54 | 11,80 | 11.43
10.87 { 11.05 ; 11.23 | 1150 | 1116 | 11.54 ] 11.88 | 1222 | 12,65 | 12.07
11.58 | 11.60 | 11.87 { 12.06 | 11.78 | 11.84 | 12.25 | 12.58 | 12.84 | 12.38

Mean A 10,54 { 10.91 | 14.16 | 11.36 11.02 ; 11.58 | 11.88 | 12.21
£.5.0.5% [A:0.14 B: 0.22 AB: 0.47{A: 0.12 B: 0.20 AB: 0.33
1% [A:0.19 B: 0,30 AB: 0.62]A: 0.18 B: 0.26 AB; 0.50

Regarding the influence of active dry yeast (ADY) concentrations, the
recorded data indicated that all concentrations significantly increased the
corm fresh weigh and diameter, number and fresh weight of cormels / plant in
comparison with unsprayed plants. The best results were observed for plants
were sprayed with the high concentration of active dry yeast (6 g /L.). These
findings were in accordance With those revealed on coriander by Abd El —
Gawad (2001) and Eid (2001) who reported that foliar spray with active dry
yeastat 1, 2.5 and 5 g/ |. increased seed production.
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Table (3) : Effect of Abou -~ Tartour rock phosphate and active dry yeast
on spike fresh weight, number of florats / spike and single
floret fresh weight /plant of Gladiolus grandiflorus cv.
Eurovision for the two seasons 2005 / 2006 and 2006 / 2007.

dry _ ___ Spike fresh weight {g)
east concen i First season 1 Second season
tions (g / 1) Abou ~ Tartour rock phos rates (kg7 fed) A
B) 0 75 ]| 150 | 300 | M. 0 75 | 150 | 300 | M

19.51 | 24.13 ] 26.46 | 27.83 | 24.23 | 21.5% ) 25.68 | 26.32 | 28.62 | 25.55
22.40 | 25,53 | 27.33 | 28.59 { 25.96 | 23.18 | 27.40 | 26.10 | 29.81 | 27.37
26.46 | 28.30 | 29.43 | 30.25 | 28.61 | 27.04 { 30.12 | 31.43 | 33.62 | 30.55
28.63 13006 1 31.76 | 33.80 1 31.06 ] 30.01 | 31.68 | 33.54 | 34.94 | 32.54

Mean A 24.25 | 27.01 | 28.50 | 30.12 2546 { 28.72 { 30.10 } 31.75
-S.D.5% A: 0.9 B: 1:20 AB: N.S |A: 1.00 B: 0.92 AB: N.5
1% A:1.26 B:1.64 AB: N.S|A:1.50 B: 1.30 AB: N.S
Number of florats / spike
692 | 85 | 902 | 944 | 849 | 783 { 915 [ 9.38 | 9.71 | 9.02
841 { BB0 [ 936 | 962 ) 9.05 ) 9.09 | 948 | 9.75 | 10.01 | 9.58
870 | 9.03 | 962 | 9.84 { 930 | 933 [ 9.50 [10.058 | 10.12 | 9.75
000 | 945 | 9.88 { 10.04 ] 9.59 | 9.66 | 10.08 | 10.23 § 10.30 | 10.07
ean A 826 | 896 | 947 | 9.74 .98 | 9.55 | 9.85 | 10.04
L.S.D, 5% A: 0.30 B:0.28 AB: N.5 [A: 0.43 B:0.35 AB:N.S
1% A: 0.40 B: 0.37 AB: N.S | A: 0.54 B: 0.46 AB: N.5

Singte floret fresh wei

0 504 | 582 | 600 [ 6.13 [ 575 [ 510 { 6.11 | 6.20 7 634 | 5.94

2 575 | 583 | 647 | 636 | 6.05 | 580 | 644 | 6.52.] 675 | 6.38

4 684 | 605 | 638 | 650 | 619 | 615 | 678 | 683 | 6.94 | 6.68

6 590 | 613 | 662 | 681 | 837 | 645 | 7.01 | 705 | 7.10 | 690

Mean A 563 | 598 | 6.29 | 645 588 | 6.59 | 665 | 6,78

L.S.D. 5% A:0.22 B: 020 AB: 0421 A: 0.31 B: 0.22 AB: 044

1% A: 0.30 B:0.26 AB; 0.58 | A: 0.41 B: 0.30 AB: 0.61

The interaction between the two studied factors, P fertilization and
yeast treatments, was statically significant in both seasons, while fresh weight
of corm and cormels was net significant in the second season only. The
highest overail values were obtained due to supplying plants, with 300 kg /
fed. ARP and spraying with active dry yeast at 6 g/ .

Chemical composition
Total chicrophylls content and phosphorus percentage in the leaves'

Total chlorophylls content and P% were significantly promoted due
to the use of ARP at different rates in both seasons as shown in Tables (&
and 6) in comparison with those of unfertilized piants. Total chlorophyils

.cortent and P% were gradually increased by increasing the rate of the
applied phosphorus fertilization, with the highest value being recorded for the
high rate (300 kg / fed.) of ARP. Such results were almost identical for both
seasons. The role of phosphonus in stimulating total chlorophylis content and
P% in the leaves was emphasized by Manoly (1996) on Iris, Badran and
Hassanein (2000) on Gladioius, Zaied (1976) on Adonis, Omar et al., (1978)
on Gerbera, Badran ef al, (1984) on Tropaeolum majus, Anuradha et al,
{1990) on marigold, Al — Badawy ef al, (1994) on Chrysanthemum, Omar
{1996) on guar and Scliman (1997) on Nigella sativa.
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Table (4) : Effect of Abou — Tartour rock phosphate and active dry yeast

on single floret dry weight,

corms fresh weight and

number of cormels / plant of Gladiolus grandifiorus cv.

Eurovision for the two seasons 2005 / 2006 and 2006 / 2007.

[Active dry ngfe floret dry we _
cye{..'.et“ Fg;feaﬁ_o:_lt N — econd season
on ou — lartour QSp! S .
aons(o/I™0 [ 75 | 150 [ 300 | M. | 0 [ 75 | 150 M.
0561 0.712 | 0.530 | 0.853 | 0.742 [0.680[ 0. F0.846 | 0. ;
2 0.784( 0.805 { 0.943 | 0.965 { 0.874 10.790) 0.831 | 0.962 | 0.989 | 0.893
4 0.840| 0.912 | 0.963 | 0.970 | 0.921 [0.864| 0.946 | 0.970 | 1.001 | 0.945
0.893] 0.941 | 1.030 | 1.071 | 0.984 10.978} 1.042 | 1.066 | 1.080 | 1.042
ean 10,770 0.84% | 0.943 | 0.96 0.82871 0.972 | 0.951 |
.D. AT0.027 1 0. z 0. A 0028 : 0.031 AB: D
1% | A 0.041 B: 0.044 AB: 0.089 | A: 0.042 B: 0.041 AB: 0.082
Corms fresh wel lht(gg_
B2AB] 9170 111046 117.751100.61 | B3. 06 [112.55]118.3 :
90,97 | 94.36 | 113.77119.04 | 104.54 192.26 | 95.98 | 116.38 | 121.42 | 106.51
95,12 | 103.63|115.53 | 122.08 | 109.09196.70 | 105.34 | 118.41]124.52 111,24
97.251106.46 | 117.994 124.64 [ 111.59169.04 { 110.50 | 122.62 { 127.11 {114.79
ean 191,26 99.04 (11444 . 2,981 100.87 (11747 [ 12284
D, K B: 241 AB: 4. B2A: B: 32 AB: NS
1% |A:4.43 B:3.23 AB: 6.74[A: 6.65 B: 4.54 AB: N.S
Number of cormels / plant
] 2235 26.14 | 2835 | 31.24 | 27.29 (2456 28.29 | 31.58 | 33. .
2 24671 2641 { 31.43 | 34.52 { 30.01 [25.94| 30.10 | 33.63 j 36.71 | 31.60
26.18| 3020 | 34.32 | 35.68 | 31.60 [28.20| 32.48 | 35.50 | 38.74 | 33.98
27.21] 32.25 1 36.54 | 38.70 | 33.68 129.32| 35.50 | 39.60 | 40.43 | 36.21
Gan A 25,121 29.50 | 32.97 | 35.04 01] 31.59 | 35.33 | 373
5.0 5% [A1.62 - 1.42 B: 2,84 A: 1. B 1.43 AB: |
4% |A:2.27 B:1.83 AB: 3.98 2.66
A:2.72 :?7 ;.75 AB:

Table {5) : Effect of Abou — Tartour rock phosphate and active dry yeast

on cormels fresh weight,

corm diameter

and total

chlorophylis content / plant of Gladiolus grandiflorus cv.
Eurovision for the twoseasons 2005 / 2006 and 2006 / 2007.

Cormels fresh weipht (g)
tive dry yeast First 3eason " L_h_t Second season
Abou — Tartour rock phosphate rates (kg / fed.} A
tons(a /1) Bh—g—T75 00 T 0 150 | 300 | W
16,52 | 19.65 22 28| 24.65 1867 | 2058 [ 2a.38 | 25.24 [ 21.97
18.90 | 23.25 | 25,59 | 28.38 24 03 [ 20.72 | 24.84 27.62 | 29.76 125,74
19.41 | 23.60 | 27.72 | 2919 | 24.98 | 21.77 | 26.90 | 29.69 | 31.84 | 27.55
19.81 [ 24.62 | 28.39 | 30.56 | 25.85 | 23.70 | 28.89 | 30.84 { 34.21 | 29.44
Mean A 1 18.66 78 125.10 | 28.20 21,22 | 25. 27.88 | 30.26
f_g.ﬁ. 5% A 1.24 : 1. AB: 2.0Z[A: 1.81 é: 1.70 i’ﬁ: NS
1% A: 1.80 B: 1.41 AB: 2.811A: 2.73 B:2.38 AB: N.S
Corm diameater (cmj}
J0 T 40 410 | 438 | 3.75 | 284 | 410 | 3.23 | 4.30 | 3.87
415 |1 422 1 430 | 438 | 426 | 426 | 435 | 4.44 .53 | 4.40
4. 432 | 441 | 446 - 428 { 442 .60
4, 448 | 4.50 | 4.56 4.48 55 .80
ean A . 4. 433 | 440 K
st 2
1]
ean
1%
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Table (6) : Effect of Abou ~ Tartour rock phosphate and active dry yeast
on leaves phosphorus %, reducing sugars and
phosphorus% In the bulbs of Gladiolus grandiflorus cv.
Eurovision for the two seasons 2005 / 2006 and 2006 / 2007.

. Leaves phosphorus %
‘ lyeast conceni First season il | Second season
/0 Abou_—]’artourmekpbospmhnmg?lbd.A
) 0 | 75 [ 150 | 300 [ M. | O 1 75 | 150 | 300 | M.
E 0.288 [ 6.407 [ 0.425 | 0.452 | 0.393 | 0.308 [ 0.514 | 0.524 | 0.542 | 0.472

0.308 | 0.410 | 0.431 | 0.468 | 0.404 | 0.447 | 0535 | 0.546 | 0.557 | 0.521
0.340 | 0.416 | 0.446 | 0.476 | 0.420 | 0.457 | 0.538 | 0.557 | 0.566 | 0.530
0.362 | 0.424 | 0.459 | 0.483 | 0.432 | 0.462 | 0.547 | 0.562 | 0.577 | 0.537
Mean A 0.325 | 0.414 | 0.440 | 0.470 0419 | 0.534 | 0.547 | 0.561
LSD.5% |A:0.006  B:0.007  AB:0014|A:0008  B:0.010  AB: 0.020
1% |A:0.008  8:0.010 _ AB:0.020(A: 0.014 _ B: 0.013 _ AB:0.026
Reducing sugars % in the butbs
059 | 118 | 1.25 | 1.28 | 1.08 | 0.87 | 1.22 | 1.28 | 1.30 | 1.17
121 {126 { 138 | 144 | 132 | 131 | 140 | 145 | 1.52 | 142
" 132 [ 143 | 150 | 156 | 145 | 141 [ 150 | 1.58 | 164 | 1.53
1.63 1
143 1

6 140 | 148 | 1.55 1.52 | 1.54 63 | 169 | 1.72 | 1.65
ean A 1.13 134 | 1.42 . 1.28 44 | 1.50 | 1.55
LS.D.5% A: 0.06 B: 0.09 AB: 0.15]A: 0.10 B:0.14 AB: 0.26
1% A: 0.09 B: 0.12 AB: 0.23{A: 0.13 B: 0.19 AB: 0.34
Phosphotus % in the bulbs
E 0,172} 0.221 | 0.228 | 0.240 | 0.216 | 0.184 | 0.326 | 0.333 | 0.350 | 0.276

0.191 ) 0.230 | 0.241 | 0.258 | 0.230 | 0.200 | 0.341 | 0.352 | 0.361 [ 0.314
0.210 | 0.235 | 0.266 { 0,272 | 0.245 | 0.215 | 0.360 | 0.368 { 0.380 | 0.331

- 1021510242 | 0.275 | 0.282 | 0.255 | 0.219 | 0.371 | 0.384 | 0.391 | 0.241
Fean A 0.197 | 0.232 | 0.254 | 0.263 0.205 | 0.350 | 0.359 | 0.371

S.0D.5% |A:0.012 8: 0.007 AB: 0.014|A: 0.014 = B: 0.009 AB: 0.018
1% |A:0.018 B8: 0.010 AB: 0.020]A; 0.021 B: 0.012 AB: 0.024

Total chlorophylis content and P% in the leaves / plant were
significantly increased due to the application of active dry yeast at different
rates (2, 4 and 6 g / L.) in both seasons, in comparison with that of the
untreated plants as shown in Tables (5 and 6). The highest values were
those resulted from spraying plants with the high concentration (6 g / L.).
Similar resuits were announced by Ali (2001) on marigold, Badran ef al,
(2002) on marjoram and El — Sayed et al., (2002} on coriander.

The interaction between the two factors was statistically significant in
the two seasons, except for total chlorophylls content which was not
significant in the second season only. The most effective treatments was
-obtained when plants received ARP at the highest rate and sprayed with the
maximum concentration of ADY,

Reducing sugars and phosphorus percentage in the bulbs

Reducing sugars and phosphorus percentage in the bulbs were
significantly increased due to the rates of ARP at 75, 150 and 300 kg / fed.
Reducing sugars and phosphorus percentage followed the same trend as all
of the three treatments gave, in the two seasons, significantly higher vaiues
than control plants. Also, a gradual Iincrease in reducing sugars and
phosphorus percentage was accompanied with the gradual increase in the
rate of ARP (Abou — Tartour rock phosphate). The increase in reducing
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sugars and phosphorus percentage in the bulbs reached 30.9 and 33.5 %,
respectively as a result of the high rate of ARP in comparison with that the
unfertilized plants in the first season. Corresponding values in the second
season reached 21.1 and 81.0 %, respectively. The, findings where in
agreement with those abtianed by Manoly (1998) on lris.

Also, both reducing sugars and phOSphows percentage in the bulbs
were gradually incredsed by the gradual increase in the concéntrations of
active dry yeast in both seascns in comparison with untreated plants. The
active dry yeast at 6 g/ L. gave the best results as shown in Table (6).

In relation to the interaction effect between P fertilization and yeast
concentrations, it was statistically significant for reducing sugars and
phosphorus percentage in the bulbs. The maximum value for reducing sugars
and phosphorus percentage in the bulbs resulted from Abou — Tartour rock
phosphate 300 kg / fed. + acfive dryyeastat6 g /!

DISCUSSION

An explanation to the role of phosphorus in improving different
vegetative characters, flowering parameters, comn formation and chemical
composition of Gladiolus planis may be atiributed to the fundamental role of
phosphorus in very large number of enzymatic reactions that depend or
phasphorelation. Phosphorus is a constituent of cell nucleus and essential for
cell division and development of meristematic tissues. Such opinion was
confirmed by Deviin {1979) who reported that the actively growing
meristematic leaf and root cells of young barley plants contained more
phosphorus than the cell that had ceased o divide.

In regard to the active dry yeast, its positive effects may be attributed
to its active role in the hydrolysis of pectic substances. it is known that
vitamins, enzymes and coenzymes are important components of the yeast.
Also, yeast increases the release of carbon dioxide through fermentation
process which effectively activates photosynthesis and accelerates
biosynthesis of carbohydrates and proteins. Moreover, it increases the
synthesis of plant growth promoters especially GA;, 1AA and cytokinins
{Moore, 1979). In addition, yeast contains different nutrients, amino acids and
vitamins which promote the uptake of different nutrient elements through the

modification of the pH value of soil solution towards acldity medium (Subba
Rao, 1984).
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