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ABSTRACT: A field experiment was carried out during the two
successive seasons of 2012/2013 and 2013/2014. The aim of this study

<

leaves dry weight/plant, length of spike, rachis length, spike diameter,
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Organic, salicylic and ascorbic acids are

INTRODUCTION

Gladiolus 1is derived from the native
plants of South and Central Africa, as well
as, the Mediterranean region. Gladiolus
(Family Iridaceae) is a valuable and
economic flowering bulb plant used as a
landscape plant in the home gardens and in
decoration as a lovely and rich colored cut
flower spike with relatively long vase life
(Hogan, 1990). In this study corms of
Gladiolus gradiflorus cv. White Prosperity
were chosen for its adaptability to the
Egyptian environmental conditions, besides
the possibility of exporting of its flowers
could be increased.

among the important agricultural treatments
which have been proved to improve the
vegetative growth and flowering aspects of
gladiolus plants.

Many investigators revealed the
importance of organic fertilization on the
growth and flowering of gladiolus such as,
Conte et al. (2001), Zaghloul and Moghazy
(2001), Khan et al. (2002), Atta-Alla et al.
(2003), Dongardive et al. (2007), Hassanein
and El-Sayed (2009), Leonardo and Barbara
(2011), Chandar et al. (2012) and Abdou et
al. (2013).

The role of salicylic acid in improving
vegetative growth and flowering parameters
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was revealed by Sajjad et al. (2014) on
gladiolus, Khandaker et al. (2011) on red
amaranths, Hajizadeh and Aliloo (2013) on
Lilium longiflorum and Anwar et al. (2014)
on tuberose.

The role of ascorbic acid in improving
vegetative growth and flowering characters
was also mentioned by Abdel Aziz et al.
(2009), Abo Leila and Eid (2011) on
gladiolus and Kasim and Adil (2014) on
Freesia hybrida.

The aim of this work was to study the
effect of compost, salicylic and ascorbic
acids treatments on the vegetative growth
and flowering of gladiolus cultivar, White
Prosperity.

MATERIALS AND METHODS

A field experiment was carried out
during the two successive seasons of
2012/2013 and 2013/2014 at the Nursery of
Ornamental Plants, Faculty of Agriculture,
Minia University to figure out the response
of the Gladiolus grandiflorus cv. White
Prosperity plants to plant compost, salicylic
acid and ascorbic acid treatments.

The corms of gladiolus were obtained
from Holland by Basiony nurseries, Cairo,
Egypt. Average corm diameter was 2.8 and
3.1 cm and corm weight was 9.6 and 10.1 g
for the first and second seasons, respectively.
Corms were planted on October 1% for both
seasons in 1.5 x 2.2 m plots containing 3
ridges, 50 cm apart. Corms were planted in
hills, 20 cm apart (10 corms/ridge). Physical
and chemical properties of the soil used are

listed in Table (a). The split plot design with
three replicates was followed in this
experiment.

The four levels of compost fertilization
treatments were considered as main plots and
the seven treatments of salicylic and/or
ascorbic acids the sub plots. The four levels
of compost treatments were 0.0, 7.5, 10.0
and 12.5 ton/fed. The compost was added
before planting during the soil preparation.
Compost analysis is shown in Table (b).

The sub plots were as follows: control,
salicylic acid at 100 or 200 ppm, ascorbic
acid at 100 or 200 ppm, salicylic acid +
ascorbic acid (each at 100 or 200 ppm).
Salicylic and ascorbic acids were sprayed
three times, one month and two months after
planting and after flower cut.

The following data were recorded:

1- Vegetative growth characters just before
flowering: leaf length (cm), leaf area
(cm?), number of leaves/plant and dry
weight of leaves/plant (g).

2- Flowering characters: length of spike
(cm), rachis length (cm), spike diameter
(mm), number of florets/spike, lower
floret diameter (cm) and single floret
fresh weight (g).

The data of the two experiments were
subjected to the statistical analysis of
variance using MSTAT-C (1986). L.S.D. test
at 5% was used to compared the average
means of treatments.

Table a. Physical and chemical properties of the used soil in both seasons.

. Value . Value

Soil Character 0122013 20132014 Soil Character 20122013 2013/2014
Sand % 28.98 28.90 Available P % 15.67 15.58
Silt % 29.87 30.64 Exch. K' mg/100 g 2.85 2.64
Clay % 41.15 40.46 Exch. Ca™ mg/100 g 31.12 31.43
Soil type Clay loam Clay loam  Exch.Na® mg/100 g 2.51 2.50
Organic matter % 1.54 1.59 Fe 8.23 8.11
CaCO; % 2.11 2.10 DTPA Cu 2.01 2.00
pH (1: 2.5) 7.75 7.71 Ext. opm Zn 2.87 2.89
E. C. (m mhos/cm) 1.08 1.06 -PP Mn 8.11 8.15
Total N % 0.08 0.06
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Table b. Chemical analysis of the compost
used in the two seasons.
Value Properties

25.1

Properties Value

Total P (%) 0.5

Organic carbon

Humidity (%) 25 Total K (%) 1.0
Organic matter (%) 44  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 Cu(ppm) 200
Total N (%) 1.5

RESULTS AND DISCUSSION

1- Vegetative growth characters:

Data presented in Tables (1 and 2)
showed that leaf length and leaf area,
number of leaves/plant and leaves dry
weight/plant of gladiolus were significantly
increased, in both seasons, due to the use of
7.5, 10.0 and 12.5 ton/fed compost in
comparison with those of control plants.
Moreover, the increase was gradually by the
gradual increase in compost level. The
increase in vegetative growth traits due to
compost at levels of 7.5, 10.0 and 12.5
ton/fed over the control reached 5.67, 11.27
and 16.17% for leaf length, 11.75, 56.86 and
73.16% for leaf area, 13.05, 14.78 and
17.44% for leaf number and 12.89, 14.90
and 17.48% for leaves dry weight,
respectively, in the first season and by 5.55,
10.99 and 16.29% for leaf length, 33.38,
55.55 and 71.67% for leaf area, 11.73, 14.64
and 15.99% for number of leaves and 11.84,
14.61 and 17.13 for leaves dry weight,
respectively in the second one. Similar
results were found by Conte et al. (2001),
Khan et al. (2002), Chandar et al. (2012) and
Abdou et al. (2013) on gladiolus.

The increase of vegetative growth
resulting from using compost as organic
fertilization might be due to that organic
matter is considered an important factor for

improving the physical, chemical and
biological properties of the soil and
consequently, increasing plant growth

(Maynard, 1991).

Data in Tables (1 and 2) indicated that,
leaf length, leaf area, number of leaves/plant
and leaves dry weight of gladiolus were
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significantly increased, in both seasons, due
to the use of salicylic and ascorbic acids,
each at 100 or 200 ppm either used
separately or together in comparison with
control. The combined treatment of salicylic
acid (100 ppm) plus ascorbic acid (100 ppm)
followed by treatment of ascorbic acid (200
ppm) seemed to be more effective than other
treatments. In conformity with these results
were those detected by Sajjad et al. (2014)
on gladiolus and Anwar et al. (2014) on
tuberose regarding the effect of salicylic
acid. Moreover, Abdel Aziz et al. (2009) and
Abo Leila and Eid (2011) on gladiolus
concerning the influence of ascorbic acid.

Ascorbic acid is the most abundant
antioxidant which protects plant cells, or
antioxidant defense, photoprotection and
regulation of photosynthesis and growth
(Blokhina et al., 2003). The ameliorative
effect of salicylic acid on growth of plants
under a biotic stress conditions may have
been due to role in nutrient uptake, water
relations, stomatal regulation, photosynthesis
and growth (Arfan et al., 2007).

The interaction between compost,
salicylic and/or ascorbic acids treatments
was significant in the two seasons for all
previous characters. The maximum values
were obtained due to fertilizing the soil of
gladiolus with high level of compost (12.5
ton/fed) and spraying plants with salicylic
acid (100 ppm) + ascorbic acid (100 ppm) or
ascorbic acid at 200 ppm.

2- Flowering parameters:

Data presented in Tables (3 and 4)
indicated that all compost levels caused a
significant increase in length of spike, rachis
length, spike diameter, number of
florets/spike, lower floret diameter and
single floret fresh weight, in the two seasons,
in comparison with those of untreated plants.
The means of flowering parameters were
gradually increased according to the increase
in levels of compost fertilizer. The
application of compost at high level (12.5
ton/fed) resulted the highest values of
various flowering traits. These results are in
close with those obtained by Zaghloul and
Moghazy (2001), Pimpini and Zanin (2002),
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Table 1. Effect of compost, salicylic and ascorbic acid treatments on leaf length (cm),
leaf area (cm?) and number of leaves/plant of Gladiolus grandiflorus cv. White
Prosperity plants during 2012/2013 and 2013/2014 seasons.

Salicylic and Compost levels (ton/feddan) (A)
ascorbic acids 1* Season 2" Season
treatments (B) 0 7.5 10.0 12.5 Mean (B) 0 7.5 10.0 12.5 Mean (B)
Leaf length (cm)

Control 5321 5645 5935 6196 57.74 5432 5756 6046 63.07 58.85
Sal. at 100 ppm 55.02 5836 6137 64.08 59.71 56.32 59.57 6258 6528 60.94
Sal. at 200 ppm 56.93 60.27 6328 6599 61.62 58.14 6148 6438 67.08 62.77
Asc. at 100 ppm 55.14 5848 61.64 64.99 60.02 56.34 59.78 6295 6628 61.34
Asc. at 200 ppm 57.19 60.51 63.63 66.25 61.89 5848 61.80 6492 6754 63.19

(Sal.+Asc.) at 100 ppm 5938 62.82 65.83 68.44 64.12 60.69 64.13 67.14 69.75 65.43
(Sal.+Asc.) at 200 ppm  57.11 59.43 63.26 66.00 61.45 5841 60.71 6455 6730 62.74

Mean (A) 56.28 59.47 62.62 65.38 5753 60.72 63.85 66.90
L.S.D. at 5% A:2.55 B: 1.10 AB: 2.20 A:2.81 B:1.12 AB:2.24
Leaf area (cm®)

Control 46.2 60.6 70.6 775 63.73 46.7 61.3 71.3 783  66.65
Sal. at 100 ppm 49.6 67.4 78.5 86.4 70.48 50.1 68.1 79.3 873 71.20
Sal. at 200 ppm 55.5 75.1 87.6 96.7 78.73 56.1 75.1 88.5 977 79.35
Asc. at 100 ppm 51.8 70.2 81.7 89.6 7333 55.7 70.9 82.5 90.5 74.90
Asc. at 200 ppm 59.9 81.3 93.7 105.1 85.00 60.5 82.1 946 1062 85.85

(Sal.+Asc.) at 100 ppm  64.6  87.1 101.8 1129 91.60 65.3 88.0 102.8 114.1 92.55
(Sal.+Asc.) at 200 ppm  50.8  68.3 79.7 87.1 71.48 51.3 68.9 81.0 88.0 7230

Mean (A) 54.06 60.41 84.80 93.61 55.10 73.49 8571 94.59
L.S.D. at 5% A:4.83 B: 4.00 AB: 8.00 A:5.66 B:4.11 AB: 8.22
Number of leaves/plant

Control 8.10 9.21 924 954  9.02 9.00 10.12 1026 10.48 9.97
Sal. at 100 ppm 860 973 9.85 10.06 9.56 9.56 10.69 10.94 11.05 10.56
Sal. at 200 ppm 879 994 10.07 1029 9.77 977 1092 11.18 11.31 10.80
Asc. at 100 ppm 869 982 996 10.17 9.66 9.66 10.79 11.05 11.17 10.67
Asc. at 200 ppm 8.81 997 10.19 1034 9.83 9.79 1095 11.32 1136 10.86
(Sal.+Asc.) at 100 ppm 896  10.15 10.41 10.63 10.04 995 11.16 11.55 11.67 11.08
(Sal.+Asc.) at 200 ppm 870  9.72 988 10.17 9.62 9.67 10.68 1097 11.18 10.63
Mean (A) 866 979 994 10.17 9.63 1076 11.04 11.17

L.S.D. at 5% A:0.14 B:0.16 AB: 0.32 A:0.15 B: 0.16 AB: 0.32

Sal.: Salicylic acid Asc.: Ascorbic acid
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Table 2. Effect of compost, salicylic and ascorbic acid treatments on leaves dry weight
(g) of Gladiolus grandiflorus cv. White Prosperity plants during 2012/2013 and

2013/2014 seasons.

Salicylic and Compost levels (ton/feddan) (A)

ascorbic acids 1* Season 2" Season

treatments (B) 0 7.5 10.0 12.5 Mean (B) 0 7.5 10.0 12.5 Mean (B)
Control 3.23 3.67 371 3.82 3.6l 3.71 417 423 4.31 4.11
Sal. at 100 ppm 344 388 394 4.03 3.82 394 441 4.51 4.64 438
Sal. at 200 ppm 3.52 398  4.03 4.13 3.92 4.02 451 460 4.66 445
Asc. at 100 ppm 3.48 392 398 4.07 3.86 398 445 454 466 443
Asc. at 200 ppm 362 408 417 423 4.03 4.05 452 467 479 451
(Sal.tAsc.) at 100 ppm  3.69 418 429 438 4.14 410 462 476 481 4.57
(Sal.+Asc.) at 200 ppm 348 388 395 407 3.85 397 439 453 4.61 4.38
Mean (A) 349 394 4.01 4.10 397 444 455 4.65
L.S.D. at 5% A:0.06 B: 0.08 AB: 0.16 A:0.09 B: 0.06 AB: 0.12

Sal.: Salicylic acid Asc.: Ascorbic acid

Hassanein and El-Sayed (2009) and Abdou
et al. (2013) on gladiolus.

A possible explanation to the positive
effect of compost fertilizer treatments might
be attributed to its stimulative effects on
different vegetative growth (Tables 1 and 2).
Better vegetative growth should be directly
reflected on various flowering aspects.

Regarding the effect of salicylic acid
and/or ascorbic acid treatments, data in
Tables (3 and 4) revealed that all six
treatments significantly increased length of
spike, rachis length, spike diameter, number
of florets/spike, lower florets diameter and
single floret fresh weight compared with
untreated plants. The highest values for all
flowering characters were obtained due to
gladiolus plants sprayed with salicylic acid
plus ascorbic one, each at 100 ppm followed
by ascorbic acid at 200 ppm in both seasons.

This finding was similar to those
obtained by Abdel Aziz et al. (2009) and
Abo Leila and Eid (2011) on gladiolus and
Kasim and Adil (2014) on Freesia hybrida
regarding the influence of ascorbic acid
treatments. Also, Sajjad et al. (2014) on
gladiolus, Khandaker et al. (2011) on red
amaranths and Hajizadeh and Aliloo (2013)
on Lilium longiflorum regarding the effects
of salicylic acid in this concern.

The interaction treatments was exhibited
a significant effect for all flowering
parameter, except for lower floret fresh
weight in both seasons. The highest values
were obtained with compost at 12.5 ton/fed
in combination with salicylic acid (100 ppm)
+ ascorbic acid (100 ppm) or ascorbic acid
(200 ppm).
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Table 3. Effect of compost, salicylic and ascorbic acid treatments on spike length (cm),
rachis length and spike diameter (mm) of Gladiolus grandiflorus cv. White

Prosperity plants during 2012/2013 and 2013/2014 seasons.
Compost levels (ton/feddan) (A)

Salicylic and 1* Season 2" Season
ascorbic acids
treatments (B) 0 7.5 10.0 12.5 Mean (B) 0 7.5 10.0 12.5 Mean (B)
Spike length (cm)

Control 50.7 585 62.7 65.8 59.4 51.7 59.7  64.0 67.1 60.6
Sal. at 100 ppm 62.6 639 647 65.9 64.3 63.8 656 667 680  66.0
Sal. at 200 ppm 65.7 67.1 67.9 69.1 67.5 68.1 71.0 725 73.8 71.4
Asc. at 100 ppm 64.8 65.8 66.9 68.1 66.4 66.3 68.0 69.3 70.4  68.5
Asc. at 200 ppm 66.6  68.2 68.9 72.2 69.0 69.9  73.1 757 794 745
(Sal.+Asc.) at 100 ppm  68.9  70.6 714 748 71.4 724 756 783 82.1 77.1
(Sal.+tAsc.) at 200 ppm 652 664 673 68.5 66.9 669 687 70.1 71.3 69.3
Mean (A) 63.5 65.8 67.1 69.2 65.6  68.8 709 732

L.S.D. at 5% A: 13 B: 1.4 AB:2.8 A: 1.9 B: 1.8 AB: 3.6

Rachis length (cm)

Control 304 351 376 395 35.7 31.0 358 384 403 36.4
Sal. at 100 ppm 382 390 395 40.2 39.2 382 393 40.0 408 39.6
Sal. at 200 ppm 40.2  41.0 415 422 412 409 426 435 444 429
Asc. at 100 ppm 39.5 40.1 40.8 415 405 39.7 408 415 420 41.0
Asc. at 200 ppm 40.8 417 422 443 423 42.1 440 456 478 449
(Sal.+Asc.) at 100 ppm  42.2 433 438 458 438 437 456 472 495 465
(Sal.+Asc.) at 200 ppm  39.8  40.5 41.1 41.8 408 40.1 412 420 427 415
Mean (A) 38.7  40.1 409 422 394 413 426 439

L.S.D. at 5% A: 0.7 B: 0.9 AB: 1.8 A: 1.1 B: 1.0 AB: 2.0

Spike diameter (mm)

Control 7.4 9.4 10.1 10.3 9.3 8.1 9.1 9.6 10.0 9.2
Sal. at 100 ppm 9.5 11.6 12.4 12.7 11.6 11.3 12.4 12.9 13.3 12.5
Sal. at 200 ppm 10.3 12.6 13.8 14.5 12.8 12.1 13.5 14.1 14.7 13.6
Asc. at 100 ppm 10.0 12.2 13.1 13.5 12.2 11.5 12.7 13.1 13.6 12.7
Asc. at 200 ppm 10.6 13.0 14.2 15.0 13.2 12.2 13.6 14.4 15.3 13.9
(Sal.+Asc.) at 100 ppm  10.8 13.3 14.6 15.5 13.6 12.4 13.9 14.8 15.7 14.2
(Sal.+Asc.) at 200 ppm  10.1 12.3 13.4 14.0 12.5 11.8 13.1 13.6 14.2 13.2
Mean (A) 9.8 12.1 13.1 13.6 11.3 12.6 13.2 13.8

L.S.D. at 5% A: 0.5 B: 0.4 AB: 0.8 A: 0.06 B: 0.4 AB: 0.8

Sal.: Salicylic acid Asc.: Ascorbic acid
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Table 4. Effect of compost, salicylic and ascorbic acid treatments on number of florets
and lower floret diameter and fresh weight of Gladiolus grandiflorus cv. White

Prosperity plants during 2012/2013 and 2013/2014 seasons.
Compost levels (ton/feddan) (A)

Salicy!ic al,ld 1 Season 2" Season
;Zc;tl;tl::e;?scgs) 0 75 100 125 Mean 0 75 100 125 Mean
. . . B) . . . ®B)
Number of florets/spike
Control 9.04 9.38 10.34  10.69 9.86 9.15 9.53 1049 10.80 9.99
Sal. at 100 ppm 9.43 9.84 10.86 11.23 10.34 9.62 10.01 11.02 11.34 10.50
Sal. at 200 ppm 9.81 1024 11.39 11.74 10.80 10.03 1056 1149 1192 11.00
Asc. at 100 ppm 9.59 998 11.01 1141 10.50 9.73 1022 11.15 11.55 10.66
Asc. at 200 ppm 9.99 1043 11.58 11.95 10.99 10.24 10.77 11.69 12.11 11.20

(Sal.+Asc.) at 100 ppm 1029 10.74 11.89 12.27 11.30 10.57 11.09 1199 1248 11.53
(Sal.+Asc.) at 200 ppm  9.63  10.03 11.18 11.53 10.59 9.85 1037 11.28 11.70 10.71

Mean (A) 9.68 10.09 11.18 11.55 9.88 1036 11.30 11.70
L.S.D. at 5% A:0.30 B: 0.18 AB: 0.36 A:0.35 B: 0.24 AB: 0.48
lower floret diameter (cm)

Control 7.21 7.79 874 884 815 722  7.83 877 889  8.18
Sal. at 100 ppm 772 829 926 936  8.66 7.81 843 938 948 8.78
Sal. at 200 ppm 8.13 868 965 974 9.05 820 887 9.80 994 9.20
Asc. at 100 ppm 7.93 848 945 957 8.86 800 865 959 9.69 898
Asc. at 200 ppm 816 872 979 989 9.4 822 898 990 10.01 9.28
(Sal.+tAsc.) at 100 ppm  8.19  8.83 9.88 10.01 9.23 824  9.01 995 10.16 9.34
(Sal.+Asc.) at 200 ppm  8.04 859  9.57  9.68 8.97 8.11 877 970 9.82  9.10
Mean (A) 7.91 848 948  9.58 7.97 865 958 9.71

L.S.D. at 5% A:0.11 B: 0.06 AB: 0.12 A:0.14 B: 0.09 AB: 0.18

Lower floret fresh weight (g)

Control 365 475 489 530 4.63 3.81 491 4.93 537 4.6
Sal. at 100 ppm 478  5.73 579 638  5.67 470 589 594 641 5.74
Sal. at 200 ppm 515  6.09 6.11 6.78  6.03 516  6.12  6.15 6.82  6.06
Asc. at 100 ppm 499 591 598 659 587 4.95 6.01 6.09 6.69 594
Asc. at 200 ppm 520 6.5 6.18 6.88  6.10 520 6.16 6.21 6.89  6.12
(Sal.+Asc.) at 100 ppm 528 622 625 696  6.18 527 624 630 699 6.20
(Sal.+Asc.) at200 ppm  5.10 6.00 6.05 6.71 5.97 5.01 6.09 6.11 6.78  6.00
Mean (A) 488 584 589 6.51 487 592 596 6.56

L.S.D. at 5% A:0.51 B:0.20 AB: N.S. A:0.38 B: 0.18 AB: N.S.

Sal.: Salicylic acid Asc.: Ascorbic acid
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