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ABSTRACT |
A field experiment was conducted during two
successive seasons to study the effect of partial replacement of
mineral NPK requirements by the use of biofertilizers in
growing Gladiolus grandifforus. Mineral NPK fertilizers were
applied at full, 3/4, /2 and 1/4 dose in combination with 0, 1/4,
1/2, 3/4 and full dose of biofertilizers, respectively. Obtained
results indicated that the three treatments of mineral NFK, 3/4
NPK + 1/4 biofertilizers and 1/2 NPK + 1/2 biofertilizers were
significantly, equal in preducing the best vegetative growth,
flowering parameters, corm production and chemical
constituents. In the second place came that of 1/4 NPK + 3/4
biofertilizers, while the full b'iofél‘t'ilizer treatment ranked last,

INTRODUCTION

Gladiolus grandifiorus is belonging to Fam. iridaceae and
known as one of the most imporant flowering bulbs grown in Egypt
for the local market and exportation to foreign markets. Peter Pears
cultivar, with its superb light orange cut flowers, is one of the
promising gladiolus cultivars newly introduced to Egypt.

Many authors revealed the role of mineral NPK fertilizers in
enhancing vegetative growth, flowering parameters, corm production
and / or NPK content of gladiolus plants such as John er af,, (1997);
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Mukherjee ef al., (1997); Mazrou and Al- Humaid (2000); Waly ef al.,
(2001); Badran et af, (2001); Zaghloul and Moghazy(2001); Abd-
‘Elazeem (2002); Pimpini and Zanin (2002), Attalla ez al., (2003) and
Sayed (2004). Meanwhile, Kathiresan er al, (2002); Sayed (2004);
Badran er af., (2006) and Mohamed er a/., (2006) on gladiolus; Wang
and Patil (1994); Wang et al. (1995) and El- Naggar (1998) on
tuberose and El- Naggar and Mahmoud (1994) on nacrissus pointed
out the beneficial effects of N- fixing and/ or P- dissolving
biofertilizers on the previous flowering bulbs.

Partial substitution of mineral NPK fertilizers by the use of safe
and economical N- fixing and P- dissolving biofertilizers was the aim
of this study in order to obtain quantity and quality of flowering
parameters and corm production.

MATERIALS AND METHODS

A field experiment was conducted during 2005/ 2006 and 2006/
2007 successive seasons at the nursery of Fac. of Agric. Moshtohor,
banha Univ. to explore the effect of mineral NPK fertilizers and/ or
biofertilizers on vegetative growth, flowering aspects, corm formation
and N, P and K % in the leaves of Peter Pears gladiolus cultivar. The
corms, with an average diameter of 3.12 -- 3.24 cm and average weight
of 850 — 8.72 g, were obtained from Netherland through Basiony
nurseries, Giza, Egypt. Prior planting, all corms were soaked for 1
min. in penlate at the concentration of 1g/l.

The experiment was set up in complete randomized block design
with three replicates. Carms were planted in rows, 60 cm apart with 20
cm distance between hiils, on the first week of Oct. of both seasons.
Physical and chemical analvsis of the soil are shown in Table (a).
Table a : Physical and chemical analysis of the soil:

Item Yalue J Item Value fem Value
Soil type Clay loam | CaCO; % 2.08 Ex. Kmg/ 100 g 2.12
Sand % 16.2 pH1: 2.5 7.85 Fe 8.72
1.silt % 398 [ E.C.mmhos | 104 | DTPApp Cu |_ 212
Clay % 4.0 | Total N % 008 | Zn | 308
Org. 1.56 | Avial. P % | 15.20 Mn | 2538
Matt.% 1
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Five fertilization treatments were used as follows:

I-Full mineral NPK (300 kg/ fed. ammonium nitrate , 33.5 % N, 200
kg/ fed. calcium superphosphate. 155 % P,Os and 100 kg/ fed.
potassium sulphate . 48.5% K,Q). 2-Full biofertilization treatment ( 4
kg/ fed of each of biogen. N- fixing bacteria product, and phosphorein,
P- dissolving bacteria product).  3-1/4 mineral NPK + 3/4
biofertilizérs. 4-1/2 mineral NPK + 1/2 biofertilizers and 5- 3/4
mineral NPK +1/4 biofertilizers. Mineral NPK amounts for each
freatment were divided into 2 batches and added afier 4 and 8 weeks
from planting date. While, the two biofertilziers, biogen and
phosphorein, were applied, separately. after mixing with suitable
amount of fine sand, after one month from planting date.

During the flowering period, data were recorded for number of
leaves/ plant, leaf area, leaf fresh and dry weights, spike length and
fresh weight, florets number and florets fresh weight / spike. About six
weeks of flower termination, corms and cormels were digged out and
diameter and fresh weight of corms and number of cormels/ plant
were recorded. Also, leaves % of N, P and K were determined
according to Page ef al., (1982). All recorded data were statistically
analyzed following L.S.1D. method of Little and Hills (1978).

RESULTS AND DISCUSSION
Vegetative Growth Characters:

Presented data in Table ! show that the four studied vegetative
growth characters, number of leaves, leaf area and fresh and dry
weight of leaf, of Gladivlus grandiflorus gave the highest vales, in
both seasons, in response to the mineral NPK treatment, followed by
those of mineral NPK+ biofertilizers, whiel the treatment of
biofertilizers only produced the lowest values. Significant differences
were obtained between mineral NPK treatment and that received
biofertilizers only. But no significant differences were detected
between mineral NPK treatment and each of 1/2 NPK + 172
biofertilizers and 3/4 NPK - 1/4 biofertilziers, for the four tested
vegetative traits in the two seasons as illustrated in Table 1.
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Table 1: Effect of mineral NPK and/ or biofertilization treatments
on vegetative growth characters of Peter Pears Gladiolus
grandifiorus cultivear durmg 2005/2006 and 2006/ 2007

seasons. .
Number of Leaf Leaf Leaf
leaves / plant | area(em’) E.W. (g} D.W. (g)
1 st znd ! 1 st an Isl 2nd lst znd
NPK 712 | 735 | 41.8 | 43.3 | 24.6 | 262 | 414 | 4.27.
Biofert. 577 | 594 | 279 | 262 1 173 | 17.1 | 2.80 | 274

1/4 Min. + 3/4 Bio. 6.28 | 650 | 33.5 | 345 | 204 | 214 | 3.44 | 3.56
1/2 Min. + 172 Bio. 682 | 7.08 l 38.7 | 406 | 228 | 236 @ 378 | 39

—t —t
3/4 Min. + 1/4 Bio. | 6.95 | 7.18 | 40.0 | 42.7 | 24.2 | 258 | 3.91 | 4.08
L.S.D. at 5% 042 1 036 | 33 | 37 | 21 | 28 [ 038 | 0.44

Flowering Parameters:

The longest and heaviest splkes highest number of florets /
spike and heaviest florets fresh weight were produced due to the
mineral NPK treatment. while the [east values were given by
biofertilization treatment. meanwhile. the three dual treattments ( NPK/
biofertilization treatments al ditferent ratios) gave intermediate values
for the four flowering parameters in both seasons. It was interesting to
find out that no significant differences were obtained between mineral
NPK treatment and either 1/2 NPK + 1/2 biofertilizers or 3/4 NPK /
1/4 biofertilizers. Moreover, the reduction in the four flowering
parameters due to 1/4 NPK / 3/4 biofertilziers treatment compared to
those of mineral NPK treatment was only 10- 20 % in the two seasons
as shown in Table 2. _

Table 2: Effect of minerat NPK and/ or biofertilization treatments on

flowering parameters of Peter Pears Gladiolus grandiflorus
cultivear during 2005/2006 and 2006/ 2007 seasons.

[ Spike Spike |  Florets Florets
Iengthgcm} FW.{m;) | No / spike FW {o)
ls Z" 'l'—f T an ]' ] -,nd 1 zml
NPK 782 | 76.7 | 48.0 | 462 ' 107 | 11.3 | 414 | 432
Biofert, 645 | 62.2 | 356 | 347 ] 713 82 32.1 339
1/4 Min.+3/4 Bio. | 69.6 | 663 | 389 ; 380 | 89 35.0 36.4
172 Min. + 12 Bio. . 74.0 L 73.8 | 44.8 | 436 | 10.2 0 1 L39.5 39.8
3/4 Min. + 1/4 Bio, | 77.8 | 75.1 | 46.0 | 458 | 108 | 10.6 | 61402} 414
L.S.D. at 5% 51 | 46 | 4.2 3.7 0.8 1 L3 | 31 3.7

-238-




Replacement of NPK fertilizers by biofertilizers

Corm and Cormels Production:

Table 3 shows that mineral NPK treatment gave the longest and
heaviest corms and the highest number of cormels in comparison with
all biofertilizers or NPK/ biofertilizer treatments in the two seasons.
Significant differences were detected between such superior treatment
and both biofertilizer and 1/4 NPK / biofertilzier treatments. But no
significant differences were found between NPK treatment and both
1/2 NPK / 1/2 biofertilizer and 3/4 NPK/ 1/4 biofertilizer treatments in
both seasons as clearly shown in Table 3.

Table 3: Effect of mineral NPK and/ or biofertilization treatments
on corm and cormels production of Peter Pears
Gladiolus grandiflorus cultivear during 2005/”006 and

2006/ 2007 seasons.
[ Corm diameter T Corm F.W. (g) | No. of cormels per
{em plant

lst 2nd lsl 2nd 1 st | 2nd
NPK | 431 | 4.06 836 | 856 17.2 21.2
Biofert. 2.77 2.58 6.39 6.21 9.3 1.9
1/4 Min. + 34 Bio. | 3.14 3.07 674 | 6.80 13.0 1 174
12 Min. + 12 Bio. | 3.98 3.84 808 | 827 | 158 19.0
3/4 Min. + 1/4 Bio. 405 | 3.9 8.21 8.41 16.6 21.4
L.S.D. at 5% | 035 0.25 048 | 0.46 1.8 2.6

Leaves Nitrogen , Phosphorus and Potassium %:

Table 4 shows that the highest N, P and K % in Gladiolus
leaves were resulted from the NPK mineral treatment in comparison
with the other four bio- or mineral / bio treatments in the two seasons.
Thereafter, N, P and K % were gradually decreased accoridng to the
_reducing ratio in NPK % in the mixed NPK/ biofertilizer treatment.
The least values of N, P and K % were given due to the biofertilization
treatment. It 1s worth to mention that N, P and K % of either 1/2 NPK/
172 biofertilization or 3/4 NPK/ 1/4 bicfertilization treatments were
not significantly differ than that of complete NPK treatment, in both
seasons, ( Table 4). :
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Table 4: Effect of mineral NPK and/ or biofertilization treatments
on leaves nitrogen, phosphorus and potassium of Peter
Pears Gladiolus grandifiorus cultivcar during 2005/2006
and 2006/ 2007 seasons.

| Leaves Leaves Leaves

i nitrogen %o phosphorus % potassium %6

| lsr | lsl 2nd N lst znd .
NPK 308 | 298 0.433 0.406 3.92 3.71
Biofert. 258 | 241 | 0350 | 0310 322 3.33
1/4 Min. + 3/4 Bio, 2.79 2.62. | 0.392 0.364 3.50 3.51
1/2 Min. + 1/2 Bio. 2.94 2.84 0.415 0.381 3.88 3.58
3/4 Min. + 1/4 Bijo. 3.03 288 | 0417 0.388 394 371
L.S.D, at 5% 0.16 0.I8 0.021 0.027 0.08 0.15

In agreement with our vegetative, flowering, corm production
and NPK % results concenring NPK were those revealed on gladiolus
by John er al, (1997); Mukherjee et al., (1997); Mazrou and Al-
Humaid (2000);Badran et al., (2001), Waly er al., (2001); Zaghloutk
and Moghazy (2001); Abd -~ Elazeem (2002); Pimpini and Zanin
(2002) ; Attala et «f, (2003) and Sayed (2004). Some other
investigators pointed out the role of biofertilizers, separately or in
combination with mineral fertilization. such as Kathiresan er al.,
(2002); Sayed (2004); Badran er al, (2006) and Mohamed er al,
(2006) on gladiolus; Wang and Patil (1994);, Wang ef al., (1995) and
El- Naggar (1998) on tuberose and El- Naggar and Mahmoud (1994)
on narcissus. _

The roie of mineral NPK fertilizers in improving different
aspects of growth and flowering of gladiolus plants is attributed to the
unique physiological roles of such three essential nutrients in plant
growth and development. Meanwhile, the role of biogen might be
attributed to the increase in soil available nitrogen as a result of fixing
the atmospheric nitrogen. synthesizing stimulatory compounds i.c.
gibberellins. cytokinins and [AA, stimulating photosynthesis,
producing different anmuno acids like glutamate, aspartate, histidine
and serine and/ or improving water status, { Mustafa and Omar, 1993
and El- Haddad er a/, 1993). On the other hand, it was found that
phosphorein enhances the availability and solubility of phosphorus
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through the release of organic and inorganic acids and CO,, produced
various growth hormones and increasing the available phosphorus in
plant tissues, ( Follet ¢ /., 1981 and Pamela and Hayasaka. 1982).
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