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ABSTRACT

A field experiment was conducted during the two successive seasons of
2006 / 2007 and 2007 / 2008 at the Nursery of ornamental piants, Fac. Agric. Minia
Univ. to investigate the effect of compost (0.0, 4, 8 and 12 t / fed.) and biofertilizers
treatments (phosphorein and 7 or E.M.} on corm production and chemical constituents
of Gladiolus grandiflorus cv. Eurovision.

The obtained results indicated that, corm diameter, number of cormeis /
plant, dry weight of corm and cormels as well as chemical constituents including total
chiorophyll, percentages of N, P and K in the leaves, N, P, K and total sugars contents
in corm were gradually increased by increasing the levels of compost.

All bicfertilizer treatments significantly increased corm production and
chemical constituents parameters in comparison to the control plant, Phosphorein +
E.M. treatment was more effective in this concem.

The interaction between compost and biofertilization treatments was
significant with the highest values for corm production and chemical constituents were
obtained due to compost at 12 t / fed. in combination with phosphorein + E.M.

INTRODUCTION

Gladiolus grandifiorus, L. plant is belongs to Family iridaceae and
considered as one of the most important flowering bulbs grown in Egypt. The
superb and attractive cut flowers are greatly needed for exportation and for
local market as well, during winter and spring seasons.

The effect of organic fertilization on increasing the corm production,
number of cormels, fresh and dry weights of corms and cormeils of gladiolus
were reported by many investigators such as Liu et al,, (1998), Gangadharan
and Gopinath (2000}, Conti et al., (2001), Zaghloul and Moghazy (2001),
Zaghloul and Atta — Alla (2001) and Atta~Alla et al., (2003). Also, Atta—Alla ef
al., (2003) found that the organic fertilizers improved the chemical
compaosition of Gladiolus.

Biofertilizersation treatments were found to have stimuiating effect
on bulb production as reported by Kathiresan ef al, (2002), Abdou ef al,
(2004) and Taha and Hassan {2008) on gladiolus, and El-Naggar {1298) on
tuberose. They found that bulb production and N, P and K % and content as
well as pigments content and total carbohydrates were increased by using
biofertilization treatments.

The aim of this work is to study the effect of application of compost
and bioferfilizer treatments on corm production, as well as, chemical
constituents of Gladiolus grandifiorus cv. Eurovision plants.
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MATERIALS AND METHODS

The present study was carried out at the Nursery of ornamental
plants, Fac. Agric., Minia Univ. during.two successive seasons of 2006 / 2007
and 2007 / 2008 on gladiclus plants.

Gladiolus grandiflorus cv. Eurovision corms were obtained from
Holland by Basicny nurseries, Cairo, Egypt. Average corm diameter was 2.8
and 2.7 ¢m and corm weight was 9.3 and 9.1 g for the first and second
seasons, respectively. Corms were planted on Nov. 3" for both seasons in
1.8 x 2 m plots containg 3 ridges, 50 cm apart, corms were pianted in hills, 20
cm apart (8 corms / ridge). Physical and chemical properties of the soil used
are listed in Table (A). The spiit plot design with three repiicates was followed
in this experiments.

Table {A) : Physical and chemical properties of the experimental soil.

Soil properties Value Soil properties Value
Sanc % 15.56 Ex Ca mg/ 100g soil 17.92
Silt % 39.98 Total N % 0.14
Clay % 44.46 Avail. P ppm. 19.12
Texture grade Clay loame | Extr. k mg/ 100 g soil 217
Organic matter % 1.51
CaCoy% 1.45 DTPA ane 8.75
E. C. mmhaos/cm 0.67 Ext. ppm Zn 299

H(1:2.5) 8.02 [_Mn 25.65

The four levels of compost fertilization treatments were considered
as main plots and the four biofertilization treatments were the sub plots. The
four levels of compost treatments were 0.0, 4, 8 and 12 t/ fed. The compaost
was added before planting during the soil preparation. Compost analysis is
shown in Table (B}.

Table (B): Chemical analysis of the compost (Average the two seasons)

s, Qrganic a Mn
pH (Humidity % matter % N% | P% | K% [Fe ppm ppm ICu py ppm| CIN
8.3 26 65 215) 1.5 1126 | 1025 | 115 180 | 28 1:16

The biofertilization treatments were as follow : 1- without
biofertilization (controfl), 2- phosphorein, 3- effective microorganisms (E.M.},
4- phosphorein + E.M.

The biofertilizers were applied three ties to soil beside the plants at
6.4 kg / fed. of phosphorein and / or 50 cm® / piant of E.M. The soil applied
was carried out three times, one month and two months after planting and
after fliower cut for corm and cormels production.

Effective microorganisms (E.M.) is a biofertilizer containing
photosynthetic bacteria, iactic acid bacteria and yeasts. One mi contain 10
cells of bacteria). This biofertilizer was obtained from the Laboratory of
Biofertilizers, Department of Genetics, Fac. Agric., Minia Univ.
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Phasphorein a biofertilizer containing phospbhate dissolving bacteria
was obtained from Ministry of Agriculture.
The following data were recorded :

1- Under ground parts characters at harvesting after the foliage had dried
{under ground parts were lifted two months after cut spikes) : corm
diarmeter {cm), corm dry weight (g), number of new cormels / plant and
dry weights of new cormels(g) / plant. .

2- Determination of .some chemical constituents : leaves samples were
taken after 75 days from planting, but corms and cormels samples were
taken after two months from flowering diminished.

Total chicrophyll (mg / g. F.W.) were determined in the fresh leaves
samples using the method described by Moran {1982). The percentage of N,
P and K in the dry leaves and dry corms were estimated according to Page ef
al, (1982). Then the contents of the three elements in the dry corms were
calculated. Recording sugars in the dry corms (mg / g) were determined
according to Moore (1874).

All the obtained data were subjected to the statistical analysis of
variance using MSTAT-C (1986). L.S.D. test at 0.05 was used to compare
the average means of treatments.

RESULTS AND DISCUSSION

1- Corm production :

Data in Tables {1 and 2} indicated that corm diameter, corm dry
weight, number of cormels / plant and cormels dry weight / plant were
significantly increased with increasing compost fertilizer levels, during the two
growing seasons, in comparison with control. The high level of compost (12 t
/ fed.) resuited the highest values for all corm production. Similar resuits were
revealed on gladiolus plants such as those of Liu et al., (1998), Gangadharan
and Gopinath (2000), Conti et al., (2001), Zaghloul and Moghazy (2001),
Zaghloul and Atta—Alla (2001) and Atta—Alla et a/., (2003).

The increase in the corm production was attributed to positive
effect of organic fertilizers on improving the vegetative growth, as well as,
stimulating chiorophyil (Table, 2) which reflected on increasing the
underground organs or parts of gladiolus.

In refation to biofertilizer treatments, three tested cnes suppressed,
significantly at § % level, the control treatment in both first and second
seasons in producing wider corm, higher new cormels / plant and heavier dry
weights of corms and cormeis as clearly indicated in Tables (1 and 2). Among
the three biofertilizer treatmenis, the mixed biofertilizer gave the highest
values for corm diameter and number of cormels / plant, as well as, dry
weights of corm and cormels. E.M. treatment was effective than phosphorein
treatment in this concern. Similar observations were pointed out on gladiolus
plants by Kathirestan et al, (2002), Abdou et al, (2004) and Taha and
Hassan (2008). Bicfertilizers freatments were found to have stimulating effect
on bulb production of some other piants such as Narcassis (El-Naggar and
Mahmoud, 1994), tuberose (Wang and Patil, 1994 and Wang ef al., 1995).
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Table (1): Effect of some organic and biofertilization treatments on corm diameter, corm dry weight and number o f
cormels/ plant of gladiolus plants during 2006 / 2007 and 2007 /2008 seasons.

L Level of compost
iofertilizers 1™ season 2™ season
00 | 4tfed. | Btifed. | 12tHed. | MeanB 0.0 | 4tifed. | 8tifed. | 12tifed. | MeanB
Corm diameter {(cm)

Control 2.94 3.53 4.06 427 3.70 3.0 3.62 4.27 4.39 3.82
Phosphorein 3.15 3.81 419 4.42 3.89 3.23 3.79 4.45 4.61 4,02
E.M. 3.36 4.01 426 4.51 4.04 341 417 4.61 4.83 426
fPhos.+ EM. 3.49 4.23 4.45 4.73 4.23 3.54 4.36 4,72 4,96 440 .
Mean [A) 3.24 3.90 4.24 4.48 3.30 3.99 451 470

5D.5% A: 0.22 B: 0.13 AB: 0.26 A: 0.18 B8:0.12 AB: 0.24

Corm dry weight (g

ontrol 25.27 27.38 32.63 35.43 30.18 26.45 30.85 36.10 37.24 32.69
Elosphomln 28.55 30.92 34.87 37.81 33.04 29.80 33.78 38.03 40.09 35.43

M. 29.64 32.25 34.92 37.96 33.69 30.80 36.67 38.83 41.08 36.85
Phos.+ E.M. 29.88 32.85 35.19 ap22 34.04 31.01 36.88 38.95 41.22 3r.02
Plean {A) 28.34 30.85 34.40 37.36 28.52 34.57 37.98 39.91

.S5.0.5% A: 1.62 B: 0.39 AB: 0.78 A: 211 B: 0.81 AB: 1.62

’ Number of cormels / plant)

Control 20.00 25.40 20.61 32.72 26.93 20.7 25.80 29.99 33.10 27.40
Phosphorein 26.11 32.80 36.93 39.99 33.96 27.18 33.29 38.41 42.53 35.35
EM. 30.14 35.21 38.91 42,09 36.59 31.67 36.52 40.93 44.15 38.32
Phos.+ EM. 33.26 37.31 41.15 45.10 39.21 34.01 30.18 43.10 47.26 40.89

ean {A) 27.38 32.68 36.65 39.98 28.39 33.70 38.11 41.76

.5.D.5% A: 2.7T1 B: 1.11 AB: 2.22 A 1.79 B: 0.86 AB: 1.72

Phos. = Phosphorein
E. M. = Effective microorganisms

pafes -3 ‘9 s1oyos pue ‘W epbey ‘urpuessey



1859

Table (2): Effect of some organic and biofertilization treatments on cormels dry weight / plant, total chiorophyll
and N % in the {eaves of gladiolus plants during 2006 / 2007 and 2007 / 2008 seasons.

Level of compost
Biofertilizers 19 season 2™ season
0.0 [ dtifed. | 8tifed. | 12t/fed. | MeanB 0.0 | 4tfed. | 8tfed. | 12tifed. | MeanB
Cormels dry weight / plant {(g)
Contro! 5.68 5.94 7.94 8.26 7.21 6,17 7.18 7.98 8.61 7.49
Phosphorein 6.22 7.58 8.49 9.31 7.90 6.85 7.98 8.83 9.74 8.35
E.M. 6.87 8.25 8.89 9.97 8.50 7.51 8.87 9.3 10.22 . 8.98
Phos.+ E.M. 7.26 8.94 9.53 10.40 9.03 8.26 9.43 9.99 10.95 9.66
Mean (A) 6.51 7.93 8.71 9.49 7.20 8.36 9.03 9.88 -
LS.D.5% A: 0.25 B: 0.21 AB: 0.42 A: 0.38 B! 0.26 AB: 0.52 '
Total chlorophyll {mg / g. F.W.}
Control 2.563 2.953 3.261 3.473 3.063 2.634 3.022 3.311 3.333 3.075
Phosphorein 2.871 3.341 3.621 3.801 3.409 2.933 3.413 3.674 3.685 3.426
E.M. 2,952 3.456 3.736 3.818 3.516 3.025 3.521 _ 373 3.810 3.534
Phos.+ E.M. 3.120 3.517 3.816 3.996 3.612 3.191 3.580 3.864 3.985 3.655
Mean (A) 2.877 3.317 3.609 3.797 2.946 3.384 3.658 3.707
LS.D.5% A: 0.185 -B: 0.096 AB: 0.192 A 0.044 B: 0.087 AB: 0.174
Leaves N %
Control 1.56 1.84 2.17 2.21 1.95 1.57 1.85 1.87 1.91 1.80
Phosphorein 1.67 2.04 2.25 2.27 2.06 1.69 2.07 2.10 2.18 2.01
E.M. 1.88 2.2 2.31 2.33 218 1.91 2.25 227 2.34 2.19
Phos.+ E.M. 1.97 2.26 2.35 2.38 2.24 1.99 2.29 2.31 2.40 2.25
Mean (A} 1.77 2.09 2.27 2.30 1.79 2.12 2.14 2.21
L.S.D.5% A: 0.05 B: 0.06 AB: 0.12 A: 0.04 B: 0.05 AB: 0.10

Phos. = Phosphorein
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The stimulatory effect of the treatments of biofertilizer on corm
production may be due to the mode of action of biofertilizer on the soil,
gibberellen, cytokinins, enzymes and vitamins which came from addition of
biofertilizers, which gave better growth and hetter photosynthetic (Table 2).
Conseguently increase in all corm production parameters.

The interaction between compaost and biofertilizer treatments was
significant for corm diameter, number of new cormels / plant and dry weights
of corm and cormels / plant in the two seasons as shown in Tables (1 and 2).
The highest values were obtained for all corm production parameters when
gladiclus plants received compost at 12 t / fed. in combination with
phosphorein + E.M.

2- Chemical constituents :
2- A-Total chlorophyll :

The content of total chlorophyll in the fresh leaves of gladiolus was
significantly promoted due to compost treatments, in the two seasons, in
comparison with those of unireated plants as shown in Table (2). The high
level of compost (12 t / fed.) gave the highest values for total chlorophyll
pigments in both seasons, followed by medium level (8 t / fed.), then low level
(4 t/ fed.) with significant differences were detected between them. This
result may be attributed to the increase in nutrient elements and / or positive
role of organic compost on the physical and chemical properties of the suil,
that reflected on the growth and the chlorophyll content.

In harmony with these results regarding organic fertilization
treatments were those reported by Tawfik (2001) on potato piants.

In relation to the influence of different biofertilizer treatments, total
chiocrophyll content were promoted in the two seasons (Table, 2). Obtained
data show that using both biofertilizer together (phosphorein + E.M) was
effective than the use of either one. Also, the differences between biofertilizer
treatments and control was statistically significant, with significant differences
were detected between the three biofertilization treatments in both seasons.
This result may be attributed not only to the increase in nutrient elements, but-
also to the production of growth promoting substances which gave a positive
effect of plant growth and chlorophyil content (Bashan and Holguin, 1997 and
Tawfik, 2001). Similar results were obtained by Abdou et al,, (2004) and Taha
and Hassan (2008) on gladiolus plants.

The interaction between the two main factors (A x B) was
significant in the first and second seasons with the highest values being
obtained due to the use of compost at 12 t / fed. in combination with
phosphorein plus E.M. or E.M. as shown in Table (2).

2- B- Leaves nitrogen, phosphorus and potassium percentages :

Data in Tables (2 and 3) indicated that N, P and K % were
gradually increased by the gradual increase compost levels. The highest
vaiues in this concern were obtained from high level of compaost fertilizer. This
was in accordance with the previous results on gladiolus (Zaghloul and Atta—
Alla, 2001, Zaghlout and Moghazy, 2001), Omithogalum thyrsoides ((3omaa,
2000, Khaiafalla et af., 2000) and tuberose (Abd E~Karim, 2001).
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Table (3): Effect of some organic and biofertilization treatments on P and K % in the leaves and corm nitrogen
content of gladiolus plants during 2006/2007 and 2007/2008 seasons.

IB Level of compost
iofertilizers 1" season 2™ geason
0.0 [ 4tied. [ 8tHed. | 12tHed. | MeanB 00 | 4dtifed. | 8Btifed. | 12t/fed. | MeanB
Leaves P %

IConirol 0.21 0.275 0.304 0.318 0.275 0.210 0.281 0.310 0.310 0.278

IPhosphorein 0.246 0.328 0.347 0.356 0.318 0.251 0.334 0.351 .355 0.323

E.M. 0.221 0.298 0. 317 0. 328 0.291 0. 229 0.301 0.326 0.326 0. 296
hos.+ E.M. 0.264 0.346 0.368 0.384 0.341 0.268 0.352 0.372 0.391 0.346
ean (A) 0.233 0.312 0.334 0.347 0.240 0.315 0.340 0.346
.5.D. 5% A: 0.013 B: 0.011 - AB: 0.022 A: 0.012 B: 0.013 AB: 0.026

Leaves K %

Control 1.631 1.721 1.830 1.895 1.769 1.643 1.735 1.839 1.841 1.765
hosphorein 1.710 16826 | 1.910 1.964 1.853 1.718 1.831 1.931 1.966 1.862
.M. 1.731 1.740 1.962 2.030 1.866 1.741 1.748 1.982 2.010 1.870
hos.+ E.M. 1.742 1.768 1.892 2.101 1.901 1.753 1.777 2.031 2.09 1.913

Mean (A) 1.704 1.764 1.924 © 1.998 1.714 1.773 1.946 1.977

L.5.D.5% A: 0.074 B: 0.083 AB: N.5 A: 0.033 B: 0.095 AB: N.S

Corm nitrogen ¢content (mg)

Control 79.1 £6.8 103.4 112.4 95.4 B4.1 99.4 114.9 119.4 104.5

Phosphorein 90.5 98.0 110.5 119.9 104.7 94.8 109.4 127.9 130.1 115.6
M. 110.1 122.2 124 1 1306 1218 117.1 136.6 137.1 139.5 132.6

Phos.+ E.M. 120.4 124.4 131.6 151.1 131.9 118.9 138.9 139.7 143.6 135.3

Mean (A) 100.0 107.9 117.4 128.5 103.7 121.1 129.9 133.2

LSD.5% A 6.11 B: 5.22 AB: 10.44 A 10.36 B:9.12 AB: 18.24

Phos. = Phosphorein
E. M. = Effective microorganisms
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The increase in percentages of the three elements in the leaves of
gladiolus plants could be attributed mainly to the effect of compost on
increased the amount of elements on the soil and consequently  increased
the amount of absorbed such elements by gladiolus plants (Tables, 2 and 3).

In regard to bicfertilization treatments significant differences were
obtained in N, P and K % in gladiolus leaves, due to such treatments over
those of untreated piants (Tables, 2 and 3). Using both biofertilizers together
{phosphorein + E.M.) was eifective than the use of either one. Also,
phosphorein treaiment was more effective than E.M. regarding P %, whlle
opposite effective were obtained regarding N and K %.

Similar results were obtained by Abdou et al, (2004) and Taha and
Hassan (2008} on gladiclus and El-Naggar (1998} on tuberose plants. This
result may be reflected to the increment of N and P in the rhizosphere of plant
uptake for inoculation by nitrogen fixed bacteria and / or phosphate —
dissolving bacteria that improved the uptake of N and P (Hassan, 1997).

The interaction between compost and biofertilization treatments
was significant in the two seasons for N and P %, while that of K % was not
significant (Tables, 2 and 3). The highest percentages were obtained due to
the high level of compaost in combination with phosphorein plus EIM. '
2- C- Corms nitrogen, phosphorus, potassium and total sugars content :

In both seasons, increasing the levels of compost linearly
increased the contents of nitrogen, phosphorus, potassium and total sugars
in the corms of gladiolus plants. In this concern, the treatment with high level
of compost (12 t / fed.) gave the highest contents (Tables, 3 and 4). On the
other hand, the lowest values of N, P, K and fotal sugars in the corms of
gladiclus were recorded with the plants without organic fertilization.
Moreover, significant differences were detected between biofertilizer
treatments and control treatment, also between biofertilization treatments in
most cases.

These results are in agreement with those obtained by Zaghioul
and moghazy (2001) on gladiolus, Gomaa (2000) and Khalafalla et af.,, (2000)
on Ornithogalum thyrsoides and Nasr (2001) on tuberose plants.

In general, these results as mentioned above, couid be atfributed to
application of organic materials improved soil properties, which it turn reflects
on vigorous plant growth parameter, hence increase nutrients uptake and
photosynthetic process which led to produce vigorous plants, finally which in
turn refiects on the corm quality.

Corms contents of the three nutrients N, P and K, as well as, total
sugars was significantly increased, in the two growing seasons, as a resuit of
supplying gladiolus plants with biofertilizer treatments in comparison with
corms contents of untreated plants (Tables, 3 and 4). The highest values
were obtained when phosphorein and E.M. were used together.,

These results are in harmony with those of Abdou et ai., {2004) and
Taha and Hassan {2008) on gladiolus and Ei-Naggar (1998) on tuberose.

The stimulatory effect of biofertilizer on N and P contents may be
due to the increment of these elements in the root zone from inoculation with
biofertilizers either phosphorein or E.M. and their mixture, that improved the
uptake of nutrients.
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Table (4): Effect of some organic and biofertilization treatments on content of phosphorus, potassium and total
sugars in the corm of gladiolus plants during 2006/2007 and 2007/2008 seasons.

L Level of compost
lofartilizers 1" season 2™ season
0.0 | dtifed. | Btifed. | 12t/fed, | Mean B 00 | 4tfed. | Btifed. | 12tied. | MeanB
Corm phosphorus content (mg}
Control 429 47.9 58.7 65.6 53.8 44.9 54.2 65.1 68.9 58.3
Phosphorein 571 64.9 73.3 83.2 69.6 59.8 70.9 81.9 88.2 75.2
E.M. 534 59.7 66.4 74.0 63.4 55.5 67.9 738 B80.4 69.4
Phos.+ E.M. 58.3 67.1 741 86.9 71.6 58.8 71.9 77.9 96.9 76.4
ean (A) 52.9 59.9 68.1 77.4 54.8 66.2 74.7 83.6
1.5.D.5% A: 6.1 B: 2.5 AB: 5.0 A: 5.1 B: 1.7 AB: 3.4
Corm potassium {mg .
Control 28.8 32.5 40.2 45.3 36.7 311 37.8 45.3 48.6 40.7
hosphorein 35.3 39.7 46.3 52.1 434 37.8 44.2 51.4 56.1 474
E.M. 39.5 44.6 49.9 56.1 41.5 421 51.5 56.6 61.7 53.0
Phos.+ E.M. 42.9 48.7 53.9 60.3 51.5 45.5 55.6 60.6 65.9 56.9
Mean (A) 36.6 41.4 47.6 53.5 394 47.2 53.5 58.1
L.S.D.5% A: 3.8 B:23 AB: 4.6 A: 4.1 B: 2.1 AB: 4.2
Corm total sugars content {mg/g. D.W.}
Control 41.95 47.10 49.31 51.83 47.55 43.16 48.21 50.11 51.91 48.35
Phosphorein 46.15 53.21 55.45 57.95 53.19 47.38 53.81 56.4 58.18 53.94
EM. 48.16 54.95 57.01 59.18 54.83 4917 55.81 58.91 60.81 56.20
Phos.+ E.M. 51.28 56.81 58.95 61.01 57.01 52.00 56.98 60.00 62.31 58.07
Mean (A) 46.89 53.02 55.18 57.49 47.93 53.70 56.36 58.33
L.5.D.5% A 2.1 B: 0.81 AB: 1.62 A: 1.98 B: 0.53 AB: 1.06

Phos. = Phosphorein
E. M. = Effective microorganisms

vr

oub

6002Z ‘sunr ‘(9) p£ “AlUf) einOSUBH 190G



Hassanein, Magda M, and Soheir G. El — Sayed

The interaction between compost and biofertilization treatments
was significant, in both 'seasons, in regard to corm contents of N, P, K and
total sugars (Tables, 3 and 4). The highest values for the four constituents
were obtained due to phosphorein + E.M. with compost at high level.

It is clear from the above results that inoculation gladiolus plants
with phosphorein plus E.M. led to increasing the efficiency use of added
organic fertilizer and consequently improved plant growth which it turn
reflects on corm production.
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