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ABSTRACT: The present study was conducted in 2017/2018 and

2018/2019 seasons in the Nursery and Laboratory of Ornamental

(¥lowers ¢ Plants, Faculty of Agriculture, Minia University to study the effect of

i Ol;’ compost (7.5, 10.0 and 12.5 ton/fed) and seven treatments of

‘%ﬂ stimulants i.e. control, seaweeds extract (300 ppm), amino acids (200

g ppm), ascorbic acid (100 ppm), salicylic acid (50 ppm), active yeast (5
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2 \ g/l) and Minia azotein (50 ml/plant), as well as their interaction on
% A ~ vegetative growth and flowering parameters of gladiolus plants. Data
A A resulted that all compost levels increased vegetative growth parameters

(leaf length, number of leaves/plant and leaves dry weight), flowering
Scientific J. Flowers & aspects (spike length, spike diameter, spike fresh weight, number of
Ornamental Plants,  florets/plant, lower floret diameter and single floret fresh weight)
8(1):65-74 (2021). comparing with control. Compost at 12.5 ton/fed was the most

effective in this concern. All six used treatments of stimulant

?/elcze/izvoezdo: substances led to significant increase in all previous characters as
Accepted: compared to control, the maximum values were obtained by amino

25/12/2020 acids, followed by active yeast. The interaction treatments were
significant with, the highest values recorded due to compost (12.5

Corresponding author: ton/fed) in combination with either amino acids or active yeast.
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INTRODUCTION cormels productivity of gladiolus plant such
as Ahmed (2013), Abdou and Ibrahim

Gladiolus is one of the most importa}nt (2015), Khalil (2015), Abdou et al. (2018)
ornamental bulbs. It belongs to the Family 4 pocean a0 Abd El-Azeim (2020)
Iridaceae, it has decorative spike which ’

carries numerous florets. Its flowers are Th? effect of stimulatory substgnces on
excellent attractive cut flowers, which are  1mproving plant growth, flowering was
needed for local markets in winter and €mphasized by De lunica and Vecchietti

spring, as well as, for export to foreign ones. (2012) and Hassan (2016) on gladiolus
plants Regarding seaweeds extract; Abd El-

_ Compost as organic fertilizer improves — » i, s 41 (2009), Sewedan ef al. (2012) and
soil textu}'e, ncreases 1o egchange cgpaCIty Hashish et al. (2015) on gladiolus plants and
of the soil, increases buffering capacity and regarding amino acids; Abdou et al. (2004),

adsorbs essential nutrients against leaching El-Sayed (2004) and El-Deeb (2016) on
and increases microorganisms (McHoy, gladiolus plants

2000; Paulin and Omalley, 2008). Many
authors concluded that compost as an Concerning N-fixing bacteria; moreover,
organic fertilizer increased vegetative growth ~ Sajjad ef al. (2014), Khalil (2015), Pal et al.
traits, flowering characters and corms and (2015), Pansuriya et al. (2018) and Hassan
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and Abd El-Azeim (2020) cleared that
salicylic acid treatment increased growth of
gladiolus plants. Also, Abd El-Aziz et al.
(2009), Abo Leila and Eid (2011) and Abdou
et al. (2019), on gladiolus, showed that all
vegetative growth traits were increased due
to ascorbic acid treatment.

Therefore, the present work aimed to
study the effect of compost and some
stimulatory substances on vegetative growth
parameters and flowering traits of gladiolus
cv. Eurovisin.

MATERIALS AND METHODS

This field experiment was carried out
during the two successive seasons of
2017/2018 and 2018/2019 at the Nursery of
Ornamental plants, Faculty of Agriculture,
Minia University to investigate the effect of
compost, and some stimulatory substances,
as well as, their interactions on the
vegetative growth and flowering of gladiolus
(Gladiolus grandiflorus, cv. Eurovision)
plants.

The corms of Gladiolus grandiflorus, cv.
Eurovision were obtained from Holland by
Basiouny Nurseries, Cairo, Egypt. Average
corm's diameter was 3.0 and 3.3 cm and
average corm's weight was 9.9 and 10.4 g for
both seasons, respectively, corms were
soaked in Pinlate at 1.0 g/l for one minute
before planting in both seasons. The
experiment was arranged in a randomized
complete block design in a split plot design
with three replicates. The main plot (A)
included four levels of compost 0.0, 7.5, 10.0
and 12.5 ton/fed), while seven treatments of
stimulants occupied the sub-plot (B),
namely, control, seaweeds extract (300
ppm), amino acids (200 ppm), ascorbic acid
(100 ppm), salicylic acid (50 ppm), active
yeast (5 g/l) and Minia azotein (50 ml/plant).
Therefore, the interaction treatments (A x B)
were 28 treatments. The experimental unit
(plot) was 1.5 x 1.8 m. containing 3 ridges,
50 cm apart. Corms were planted on
September 1st for both seasons in hills, 15
cm apart (12 corms/ridge). The physical and
chemical analysis of the used soil in both
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seasons were determined according to Page
et al. (1982) and shown in Table (a).

Compost (plant residues) was obtained
from Egypt Company for Circulate Solid
Residues at El-Minia New City and added
during preparing the soil to cultivation in
both seasons. The chemical analysis of
compost is shown in Table (b).

Minia azotein (containing N-fixing
bacteria) was obtained from the Laboratory
of Bio-fertilizers, Genetic Department,
Faculty of Agriculture, Minia University. It
was applied at 50 ml/plant three times to the
soil around each plant, one month and two
months from planting date, and after flowers
cut.

The dry matter of yeast (Saccharomyces
cerevisia), was 95% and live cells were 11.6
x 109/g. The yeast suspension was prepared
by dissolving dry yeast and sugar together
(ratio of 1:1, w/w basic) in warm water (38
Co) and let it to stand for two hours before
spraying to enhance yeast activity (Skoog
and Miller, 1957), chemical analysis of the
dry yeast is presented in Table (c).

Algeser product contains seaweeds
extract, which was obtained from Shoura
Chemical Company, Cairo-Alexandria
Desert Road, Giza Governorate, Egypt. The
chemical properties of the used seaweeds
extract were listed in Table (d).

Aminoactal product contains a mixture
of three amino acids (treptophan, methionine
and cysteine), which was obtained from
Shoura  Chemical = Company, Cairo-
Alexandria Desert Road, Giza Governorate,

Egypt.

The seaweeds extract, amino acids,
ascorbic acid, salicylic acid and yeast were
applied by hand spraying till run off, three
times on the same schedule of Minia azotein
bio-fertilizer. The agricultural practices were
performed as usual in the cultivation region.
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Table a. Physical and chemical properties of the used soil during the two seasons of
2017/2018 and 2018/2019.

Soil character Values Soil Values
2017/2018 2018/2019 character 2017/2018 2018/2019

Physical properties Exchangeable nutrients

Sand (%) 28.98 28.90 Ca"™ (mg/100 g soil) 31.12 3143

Silt (%) 29.87 30.64 Mg (mg/100 g soil) 3.51 3.56

Clay (%) 41.15 40.46 Na* (mg/100 g soil) 2.51 2.50

Soil type Clay loam Clay loam K (mg/100 g soil) 2.85 2.64
Chemical properties DTPA-Extractable nutrients

pH (1:2.5) 7.75 7.71 Fe (ppm) 8.23 8.11

E.C. (dS/m) 1.08 1.06 Cu (ppm) 2.01 2.00

O.M. 1.54 1.59 Zn (ppm) 2.87 2.89

CaCO;s 2.11 2.10 Mn (ppm) 8.11 8.15

Table b. Chemical analysis of the used compost in both seasons of 2017/2018 and

2018/2019.
Properties Values Properties Values
Organic carbon (%) 25.1 Total P (%) 0.5
Humidity (%) 25.0 Total K (%) 1.0
Organic matter 44.0 Fe (ppm) 1750
C/N ratio 17.5 Zn (ppm) 60
pH (1:2.5) 8.0 Mn (ppm) 125
E.C. (m. mhos/cm.) 5.0 Cu (ppm) 200
Total N (%) 1.5

Table c. Chemical analysis of the used active dry yeast in both seasons of 2017/2018 and

2018/2019.
Protein (%) Ash (%) Glycogen (%) Fat (%) Cellulose (%)
34.87 7.55 6.54 2.09 4.92

Table d. Chemical properties of the used seaweeds extract in both seasons of 2017/2018

and 2018/2019.

Character Value Character Value Character Value
Moisture % 6.0 P% 0.02-0.09  Zn ppm 10-00
Organic matter % 45-60 K% 1.0-1.2 B ppm 20-100
Inorganic matter % 45-60 Ca% 0.2-1.5 Mo ppm 1-5
Protein % 6-8 S % 3-9 Cytokinins % 0.02
Carbohydrate % 35-50  Mg% 0.5-0.9 IAA % 0.03
Aliginic acids % 10-20  Cu ppm 1.0-6.0 ABA % 0.01
Mannitol % 4-7 Fe ppm 50-200
Total N % 1.0-1.5 Mn ppm 5-12
The following data were recorded: diameter (cm) and lower floret fresh
1. Vegetative  growth characters were weight (g).

recorded just before flowering such as, Statistical analysis:
leaf length (cm), number of leaves/plant,

and dry weight of leaves/plant (g). Data of the experiment were subjected to

the statistically analyzed of variance using
2. Flowering characters were recorded spike  MSTAT-C (1986) and LSD test at 5% was
length (cm), spike diameter (mm) "under followed to compare between the means of
the lower floret", spike fresh weight (g), treatments.
number of florets/spike, lower floret
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RESULTS AND DISCUSSION

1. Vegetative growth parameters:

Data presented in Table (1) indicated
that the leaf length, leaf number and leaves
dry weight per plant were significantly
increased due to fertilizing plants with 7.5,
10.0 and 12.5 ton/fed compost comparing
with control. The increase in such three
characters was parallel to the increase in the
compost level. The highest values were
obtained with fertilizing gladiolus by
compost at 12.5 ton/fed. The increase in
vegetative growth resulting from using
compost may be due to improving soil
physical, chemical and biological properties
including water retention capacity, drainage,
pH, availability of nutrients from compost
(Zheljazk and Warman, 2004 and Griffin and
Hutchinson, 2007). Similar results were
recorded by Ahmed (2013), Abdou and
Ibrahim (2015), Khalil (2015), Hassan
(2016), and Hassan and Abd EIl-Azeim
(2020) on gladiolus plants.

Regarding the effect of stimulatory
substances, data present in Table (1) showed
that all six wused treatments (secaweeds
extract, amino acids, salicylic acid, ascorbic
acid, active yeast and Minia azotein)
significantly increased all vegetative growth
traits (leaf length, number of leaves/plant
and dry weight of leaves/plant) as compared
to control. Amino acids followed by active
yeast treatments were the most effective than
other treatments in this concern. Amino
acids can affect plant growth and
development through their influence on IAA
biosynthesis, protein assimilation which are
necessary for cell formation and
consequently increase in plant growth
(Phillips, 1971; Russel, 1982 and Walter and
Nawacki, 1987).

The interaction between the
experimental factors (A x B) was significant
for all plant growth traits i.e. leaf length,
number of leaves/plant and dry weight of
leaves/plant, in both seasons. The highest
values were obtained due to supplying the
soil of gladiolus plants with 12.5 ton/fed
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compost in combination with amino acids
followed by 12.5 ton/fed compost with
active yeast.

Similarly, Ahmed (2019) on gladiolus,
regarding the best interaction between
compost and amino acid, and Ahmed (2013)
on gladiolus, concerning the effect of
interaction between compost and active
yeast.

2. Flowering parameters:

Data presented in Tables (2 and 3)
revealed that all compost level treatments led
to significant increases in spike length, spike
diameter, spike fresh weight, number of
florets/spike, lower floret diameter and lower
floret fresh weight as compared to
unfertilized plants in both seasons. The
maximum values were obtained by using
12.5 ton/fed compost.

These results are in harmony with the
findings of Ahmed (2013), Abdou and
Ibrahim (2015), Khalil (2015), Hassan
(2016), and Hassan and Abd El-Azeim
(2020) on gladiolus plants. Compost
treatments (Table, 1) simulative the different
vegetative growth, that directly reflected on
various flowering aspects (Niazian and
Nalousi, 2020).

Concerning sub plots treatments, data
presented in Tables (2 and 3) showed that all
used six treatments considerably enhanced
flowering parameters i.e. spike length, spike
diameter, spike fresh weight, number of
florets/spike, lower florets diameter and
lower floret fresh weight as compared to
control plants. The highest values were
obtained by using amino acids followed by
active yeast.

In harmony with these results concerning
amino acids, those were obtained by
Sewedan et al. (2012), Ahmed (2013),
Abdou and Ibrahim (2015), Hashish et al
(2015), Hassan (2016) and Khattab et al.
(2016) on gladiolus plants. Moreover, El-
Naggar and Sweedan (2009) on Hippeastrum
vittatum and Afifipour and Kosh-Khui
(2015) on  Pulianthes  tuberose, who
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Table 1. Effect of compost, some stimulatory substances and their combination on leaf
length, leaf number and leaves dry weight/plant of gladiolus cv. Eurovisin
during 2017/2018 and 2018/2019 seasons.

Compost levels (ton/feddan) (A)

Stimulatory substances 0 75 100 125 MM o g5 qo0 125 Mean
treatment (B) (B) (B)
The 1%t season (2017/2018) The 2" season (2018/2019)
Leaf length (cm)
Control 33.1 352 354 357 349 335 340 350 363 347
Seaweed extract, 300 ppm 337 365 368 373 36.1 335 368 368 374 36.1
Amino acids, 200 ppm 340 37.1 374 378 366 344 373 378 382 369
Ascorbic acids, 100 ppm 335 358 360 364 354 334 358 364 36.8 356
Salicylic acids, 100 ppm 334 359 363 36.8 356 335 360 365 369 357
Active yeast, 5 g/l 339 368 37.1 374 363 336 370 37.1 376 363
Minia azotein, 50 ml 33.6 364 36.7 372 36.0 335 36.6 367 373 360
Mean (A) 336 362 365 369 337 362 366 372
L.S.D. at5 % A: 03 B: 0.2 AB: 0.4 A: 04 B: 0.2 AB: 0.6
Leaf number/plant
Control 8.1 8.3 8.7 89 85 7.8 8.3 88 9.0 85
Seaweed extract, 300 ppm 8.6 8.8 8.9 9.5 9.0 8.1 9.0 94 10.0 9.1
Amino acids, 200 ppm 90 92 97 100 95 8.1 9.5 9.8 104 95
Ascorbic acids, 100 ppm 8.4 8.6 8.9 9.0 8.4 7.9 8.6 8.9 9.4 8.7
Salicylic acids, 100 ppm 86 88 9.0 9.1 89 80 87 90 96 89
Active yeast, 5 g/l 84 92 93 97 92 80 92 96 102 93
Minia azotein, 50 ml 87 89 9.1 92 90 80 89 92 98 8.0
Mean (A) 8.5 88 9.1 9.3 80 89 92 98
L.S.D.at5 % A: 0.1 B: 0.2 AB: 0.4 A: 03 B: 0.2 AB: 0.4
Leaves dry weight/plant (g)

Control 369 378 396 4.14 385 375 399 423 434 408
Seaweed extract, 300 ppm 441 451 456 487 459 455 505 528 561 5.13
Amino acids, 200 ppm 515 518 548 575 539 519 6.1 629 6.71 6.08
Ascorbic acids, 100 ppm 3.84 393 407 4.12 399 378 4.12 426 450 4.17
Salicylic acids, 100 ppm 394 403 413 419 4.07 385 419 434 462 425
Active yeast, 5 g/l 452 494 504 523 493 490 563 588 624 4.66
Minia azotein, 50 ml 406 4.13 472 429 418 431 478 494 526 482
Mean (A) 423 435 449 4.66 433 484 497 533
L.S.D. at5 % A:0.11 B:0.14 AB:0.28 A:0.12 B:0.09 AB:0.70
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Table 2. Effect of compost, some stimulatory substances and their combination on spike
length, spike diameter and spike fresh weight of gladiolus cv. Eurovisin
during 2017/2018 and 2018/2019 seasons.

Stimulatory substances

treatment (B)

The 1% season (2017/2018)

7.5

Compost levels (ton/feddan) (A)

10.0

125 Mean

(B) 7.5

10.0

12/5

Mean

(B)

The 2" season (2018/2019)

Spike length (cm)

Control 55.30 61.00 62.60 65.20 61.02 58.41 61.91 62.88 66.41 63.40
Seaweed extract, 300 ppm 63.56 70.41 73.35 76.81 71.03 66.90 71.55 73.46 77.70 72.40
Amino acids, 200 ppm 66.63 72.55 78.35 82.98 75.13 69.71 75.55 78.44 83.55 76.81
Ascorbic acids, 100 ppm 59.61 65.82 67.55 69.91 65.72 62.92 66.42 67.38 70.96 66.92
Salicylic acids, 100 ppm 60.73 67.71 70.45 73.88 68.21 63.95 68.53 70.45 74.68 69.40
Active yeast, 5 g/l 65.55 70.45 75.23 7891 72.54 68.80 73.41 75.33 79.50 74.26
Minia azotein, 50 ml 61.95 68.91 71.95 71.38 69.55 65.44 70.04 71.95 76.18 70.90
Mean (A) 6191 68.12 71.36 74.72 65.16 69.63 71.41 75.57
L.S.D.at5 % A:2.80 B:2.04 AB:4.04 A:1.78 B:2.03  AB:4.06
Spike diameter (mm)
Control 7.8 86 95 104 9.1 79 87 96 106 92
Seaweed extract, 300 ppm 10.6 124 133 164 132 105 125 149 169 13.7
Amino acids, 200 ppm 11.8 13.7 147 179 145 11.7 137 154 184 148
Ascorbic acids, 100 ppm 89 106 124 143 11.6 89 10.6 125 145 11.6
Salicylic acids, 100 ppm 95 113 132 152 123 95 114 13.6 156 125
Active yeast, 5 g/l 11.3 13.1 14.0 17.1 139 11.5 131 157 17.6 144
Minia azotein, 50 ml 10.0 11.8 13.7 158 12.8 10.1 119 143 162 13.1
Mean (A) 10.0 104 13.0 144 10.0 11.7 13.7 157
L.S.D.at5 % A: 0.4 B: 0.6 AB: 1.2 A: 0.8 B: 0.4 AB: 0.8
Spike fresh weight (g)

Control 16.65 18.46 18.84 19.63 18.37 18.17 19.25 19.56 20.65 19.41
Seaweed extract, 300 ppm 19.39 21.48 22.37 2343 21.67 21.21 22.68 23.29 24.63 22.95
Amino acids, 200 ppm 20.40 22.20 23.98 25.39 22.99 22.17 24.02 2494 26.65 24.42
Ascorbic acids, 100 ppm 18.12 20.01 20.54 21.25 19.98 19.88 20.99 21.29 22.42 21.15
Salicylic acids, 100 ppm 20.05 20.65 21.49 22.51 21.18 20.27 21.72 22.33 23.67 22.00
Active yeast, S g/l 20.06 21.56 23.03 24.15 22.20 21.88 23.34 23.96 25.30 23.62
Minia azotein, 50 ml 18.90 20.95 21.95 22.99 21.20 20.74 22.20 22.81 24.15 22.39
Mean (A) 19.08 20.75 21.74 22.76 20.62 22.03 22.60 23.91
L.S.D.at5 % A:0.89 B:0.64 AB:0.28  A:0.65 B:0.65 AB:1.30
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Table 3. Effect of compost, some stimulatory substances and their combination on
number of florets/spike, lower florets diameter and lower floret fresh weight
of gladiolus cv. Eurovisin during 2017/2018 and 2018/2019 seasons.

Stimulant substances

treatments (B)

Compost levels (ton/feddan) (A)

0 75 100 125 Meam 4, g

(B)
The 1%t season (2017/2018)

10.0

12/5

Mean

(B)

The 2" season (2018/2019)

Number of florets/spike

Control 933 1135 11.75 12,50 11.24 11.17 11.33 12.17 12.33 11.75
Seaweed extract, 300 ppm 11.85 13.00 13.25 13.43 12.88 12.80 13.35 13.59 13.98 13.43
Amino acids, 200 ppm 12.25 13.11 13.17 14.50 13.26 13.25 13.77 13.95 14.21 13.79
Ascorbic acids, 100 ppm 11.61 11.64 12.44 12.89 12.15 12.00 12.19 12.50 12.50 12.30
Salicylic acids, 100 ppm 11.53 11.83 12.45 13.19 12.25 12.06 12.20 12.80 13.17 12.56
Active yeast, 5 g/l 11.88 13.10 13.23 13.45 1292 13.00 13.55 13.79 14.10 13.61
Minia azotein, 50 ml 11.60 11.86 12.72 13.50 12.42 12.10 12.65 12.89 13.27 12.73
Mean (A) 11.44 1227 1272 13.34 12.34 12.72 13.10 13.37

L.S.D.at5 % A:0.32 B: 030 AB:0.60 A:0.36 B:0.25  AB:0.50

Lower floret diameter (mm)

Control 625 6.76 7.04 7.63 682 6.18 653 739 777 697
Seaweed extract, 300 ppm 6.65 7.15 744 804 732 662 698 779 820 7.40
Amino acids, 200 ppm 6.77 729 750 839 747 676 7.14 793 848 7.58
Ascorbic acids, 100 ppm 646 695 724 783 7.12 639 6.74 759 799 7.19
Salicylic acids, 100 ppm 6.57 705 735 794 723 650 685 7.70 8.10 7.29
Active yeast, 5 g/l 671 721 750 811 7.18 6.68 7.04 785 828 7.46
Minia azotein, 50 ml 659 7.05 738 798 726 655 690 773 8.14 7.33
Mean (A) 6.57 7.07 735 7.99 6.53 688 771 8.14

L.S.D. at5 % A:0.17 B:0.14 AB:0.28  A:0.20 B:0.11  AB:0.22

Lower floret fresh weight (g)

Control 275 297 310 336 3.05 272 280 325 342 3.05
Seaweed extract, 300 ppm 305 328 343 370 337 3.00 321 3.62 388 343
Amino acids, 200 ppm 321 336 3.63 392 353 318 341 385 412 3.64
Ascorbic acids, 100 ppm 2.87 3.09 323 348 317 288 3.03 342 3.60 3.23
Salicylic acids, 100 ppm 292 3.14 327 353 322 297 310 349 375 332
Active yeast, 5 g/l 3.11 335 351 379 344 3.06 328 371 398 350
Minia azotein, 50 ml 298 320 335 3.61 329 295 315 333 380 336
Mean (A) 298 320 336 3.63 296 3.14 356 3.79

L.S.D. at5 % A:0.16 B:0.11  AB:0.22  A:0.17 B:0.15 AB:0.32
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concluded that active yeast had positive
effect on flowering aspects.

The interaction between compost and
stimulatory  substances treatments was
significant for all flowering parameters
measurement in both seasons. The best
interaction treatments were obtained by
fertilizing gladiolus with 12.5 ton/fed
compost and spraying plants with amino
acids or active yeast.

CONCLUSION

From our results, fertilizing gladiolus
with 12.5 ton/fed compost with combination
with amino acids led to better vegetative
growth along with high quality and quantity
of flowering production of Gladiolus
grandiflorus, cv. Eurovision plants.
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