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INFLUENCE OF ORGANIC MANURE, BIOFERTILIZER AND/OR

SOME VITAMIN TREATMENTS ON:

A. VEGETATIVE GROWTH AND FLOWERING ASPECTS OF
GLADIOLUS GRANDIFLORUS VAR. GOLD FIELD PLANTS
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ABSTRACT: A field experiment was carried out during the two
successive seasons of 2016/2017 and 2017/2018. The aim of this study
was to investigate the effect of farmyard manure (FYM) at four levels
(0, 10, 15 and 20 m3/fed) in combination with Minia Azotein (M.A.) at
50 ml/plant and/or some vitamins (E and C) each at 50 ppm, in
addition to the control on vegetative growth and flowering of
Gladiolus grandiflorus var. Gold Field plants. Results showed that leaf
length (cm), number of leaves/plant, leaves dry weight/plant (g), length
of spike (cm), spike diameter (mm), spike fresh weight (g), number of
florets/spike, lower floret diameter (cm) and lower floret fresh weight
(g) were gradually increased by increasing the levels of farmyard
manure with significant differences were detected between successive
treatments. Also, Minia Azotein (M.A.) and/or some vitamins (E and
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INTRODUCTION
Gladiolus grandiflorus, L. is derived

flowering parameters in comparison with the control. Minia Azotein
(M.A.) plus vitamins E and vitamin C were more effective in this
concern. It was found also that the use of FYM (20 m®fed) in
combination with Minia Azotein (M.A.) plus vit. E and vit. C followed
by 20 m3/fed FYM with M.A. + vit. C then 15 m%/fed FYM with M.A.
+ vit. E + vit. C noticeably improved the different vegetative growth
and flowering parameters of gladiolus plants.

Key words: Gladiolus grandifloras, farmyard manure, biofertilizers,
vitamins, vegetative growth, flowering.

possibility of exporting of its flowers for the
demand increased.

Organic, Minia  Azotein (M.A)

from the native plants of south and central
Africa, as well as, the Mediterranean region
(De-Hertogh and Le Nard, 1995). 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 var. Gold Field were
chosen for their adaptability to the Egyptian
environmental conditions, besides the

biofertilizer and some vitamins (E and C) are
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
Gajbhiye et al. (2013), Khalil (2015), Tirkey
et al. (2017), Abdou et al. (2018) and Pal
and Singh (2019) on gladiolus plants,
Poursafarali et al. (2011), Srivastava et al.
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(2014) and Karim et al. (2017) on tuberose
plant, Mirkalae et al. (2013) and Prasad et al.
(2017) on Lilium spp. and Bostan et al.
(2014) on Amaryllus belladonna.

The role of Minia Azotein (M.A)
biofertilizer in improving vegetative growth
and flowering parameters was revealed by
Abdou et al. (2004), Hassanein and El-Sayed
(2009), Kashyap (2016) and Bohra and
Nautiyal (2019) on gladiolus, EI-Naggar and
Mahmoud (1994) on narcissus plants, Abdou
(2004 a) and Abdou (2004 b) on Dahlia
pinnata.

The role of alpha tocopherols (vit. E) in
improving vegetative growth and flowering
characters was also mentioned by Hussein et
al. (2007) on cowpea, El-Lethy et al. (2010)
on flax and Mohamed (2016) on Antirrhinum
majus plants.

The role of ascorbic acid (vit. C) in
improving vegetative growth and flowering
characters was also reported by Abdel Aziz
et al. (2009) and Khalil (2015) on gladiolus,
Kasim and Adil (2014) on Freesia hybrid,
Mohammed et al. (2016) on dahlia and
Farahat et al. (2017) on Monstera delicious
plants.

The aim of this work was to study the
effect of FYM, Minia Azotein (M.A.) and/or
some vitamins (E and C) treatments on the

vegetative growth and flowering of
Gladiolus grandiflorus var. Gold Field
plants.

MATERIALS AND METHODS

A field experiment was carried out
during the two successive seasons of
2016/2017 and 2017/2018 at the Nursery and
Laboratory of Ornamental Plants, Faculty of
Agriculture, Minia University to figure out
the response of the Gladiolus graniflorus
var. Gold Field plants to FYM, Minia
Azotein (M.A.) and/or some vitamins (E and
C) treatments.

The corms of gladiolus were obtained
from Holland by Basiony Nurseries, Cairo,
Egypt. Average corm diameter was 2.7 and

3.3 cm and corm weight were 9.4 and 10.2 g
for the first and second seasons, respectively.
Corms were planted on October 1% for both
seasons in 1.5 x 2.0 m plots containing 3
ridges, 50 cm apart. Corms were planted in
hills, 20 cm apart (10 corms/ridge). The
physical and chemical analysis of the used
soil in both seasons were determined
according to Jackson (1973) and shown in
Table (a).

The split plot design with three
replicates was followed in this experiment.
The four levels of farmyard manure
fertilization treatments were considered as
main plots and the seven treatments of Minia
Azotein (M.A.) and/or some vitamins (E and
C) the sub plots. The four levels of farmyard
manure treatments were 0, 10, 15 and 20
mé/fed. The chemical analysis of FYM was
done according to Black et al. (1965) and is
shown in Table (b).

The sub plots were as follows: control,
alpha tocopherols (vit. E) at 50 ppm,
ascorbic acid (vit. C) at 50 ppm, Minia
Azotein (M.A.) at 50 ml/plant, M.A. + vit. E,
M.A. + vit. C and M.A. + vit. E + vit. C.
Vitamin E and C 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), number of
leaves/plant and dry  weight of
leaves/plant (g).

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

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 compare the means of
treatments.
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Table a. Physical and chemical properties of the experimental soil.

. Values . Values
Soil character 2016/2017  2017/2018 Soil character 2016/2017  2017/2018
Sand % 28.20 28.98  Available P % 15.15 15.64
Silt % 30.70 29.87  Exchangeable K* 2.09 2.82
Clay % 41.10 41.15 Exch. Ca* mg/100 g soil 31.71 31.10
Soil texture Clay loam Clay loam Exch. Na* mg/100 g soil 242 2.53
Organic matter % 1.59 1.56
CaCOs3 % 2.08 2.10 Fe 8.52 8.22
pH 1:25 7.80 7.77 DTPA Cu 2.05 2.02
E.C. m mhose/cm 1.06 1.07 Ext. ppm Zn 2.74 2.85
Total N % 0.07 0.08 Mn 8.24 8.09
Table b. Chemical analysis of FYM applied in the present study.
Properties 1%tseason  2"9 season Properties 15t season 2" season
Organic matter % 28.0 27.5 K % 1.18 1.22
Carbon % 15.80 16.65 Fe ppm 239.0 237.5
Total N % 0.92 0.95 Zn ppm 271.2 273.1
C/N ratio 17.17 17.53 Mn ppm 233.5 235.8
Humidity % 8.00 7.91 7.31 7.21
P % 0.23 0.25 E.C. (mhose/cm) 1.07 1.08

RESULTS AND DISCUSSION

1. Vegetative growth characters:

Data presented in Table (1) showed that
leaf length (cm), number of leaves/plant and
leaves dry weight/plant (g) of gladiolus were
significantly increased, in both seasons, due
to the use of 10, 15 and 20 m®/fed FYM in
comparison with those of control plants.
Moreover, the increase was gradually by the
gradual increase in FYM level. The increase
in vegetative growth traits due to FYM at
levels of 10, 15 and 20 m3/fed over the
control reached 9.18, 15.57 and 23.30 % for
leaf length, 4.11, 7.59 and 11.08 % for leaf
number and 30.67, 48.67 and 65.67 % for
leaves dry weight, respectively, in the first
season and by 2.89, 12.70 and 18.94 % for
leaf length, 12.24, 21.13 and 28.87 % for
number of leaves and 13.29, 21.45 and 30.51
for leaves dry weight, respectively in the
second one. Similar results were found by
Pandey et al. (2013), Abdou and Ibrahim
(2015), Abdou et al. (2018) and Pal and
Singh (2019) on gladiolus, Treder (2008)
and El-Naggar and EI-Nasharty (2009) on

Hippeastrum vittatum, Moghadam et al.
(2012) on lily, Pandey et al. (2017) on
dahlia, Abduallah (2019) on Iris and Samoon
et al. (2019) on Alstroemeria plant. The
increase of vegetative growth resulting from
using FYM 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
(Munne-Bosch and Algere, 2002).

Data presented in Table (1) indicated
that, leaf length, number of leaves/plant and
leaves dry weight of gladiolus were
significantly increased, in both seasons, due
to the use of Minia Azotein (M.A.) and/or
some vitamins (E and C), each at 50 ppm
either used separately or together in
comparison with control. The combined
treatments of Minia Azotein (M.A.) plus
vitamin E plus vitamin C seemed to be more
effective  than other treatments. In
conformity with these results were those
detected by Taha and Hassan (2008), Mazhar
and Eid (2016), Pansuriya et al. (2018)
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Table 1. Effect of farmyard manure (FYM), biofertilizer and/or some vitamin
treatments, as well as, their combination treatments on leaf length, number
of leaves/plant (cm) and leaves dry weight (g) of Gladiolus grandiflorus var.
Gold Field during the first and second seasons.

FYM levels (m3/fed) (A)

Biofertilization
and some vitamin 1t season (2016/2017) 2" season (2017/2018)

treatments (B)

Mean Mean
10 15 20 0 10 15 20
(B) (B)
Leaf length (cm)
Control 4562 4954 53.16 57.21 5138 44.67 44.67 48.67 51.00 47.25

Alpha tocopherol (vit. E) 48.71 52.23 56.02 60.00 54.24 47.00 47.00 52.33 53.00 49.83
Ascorbic acid (vit. C) 51.87 55.66 59.24 63.14 5748 47.67 49.33 53.33 56.67 51.75
Minia Azotein (M.A.) 5450 5840 6169 66.02 60.15 5033 50.67 5500 5833 5358

M.A. +vit. E 55.25 6150 64.63 69.07 6261 51.67 53.33 5833 60.33 5592

M.A. +vit. C 57.79 6450 67.74 7202 6551 5200 5500 59.33 6500 57.83

M.A. +vit. E +vit. C 61.24 6759 70.88 7491 6866 53.33 56.67 63.67 68.00 60.42

Mean (A) 53.57 58.49 6191 66.05 4952 50.95 5581 58.90

L.S.D.at5% A:1.18 B:1.05 AB: 2.10 A:1.41 B: 1.62 AB: 3.24
Number of leaves/plant

Control 596 608 630 658 623 7.05 805 857 957 831

Alpha tocopherol (vit. E) 6.04 6.21 657 673 639 755 855 955 10.08 8.93
Ascorbic acid (vit. C) 6.10 646 672 683 653 810 9.15 1006 10.72 951
Minia Azotein (M.A.) 6.37 671 682 693 671 9.05 10.05 1057 11.11 10.20

M.A. +vit. E 642 679 688 721 683 913 1022 1106 11.73 10.54
M.A. +vit. C 662 687 704 737 698 959 1084 1155 1222 11.05
M.A. +vit. E +vit. C 675 696 729 746 712 1016 1121 1205 1272 1154
Mean (A) 6.32 658 680 7.02 866 9.72 1049 11.16
L.S.D.at5 % A:0.19 B: 0.04 AB: 0.08 A:0.26 B: 0.09 AB:0.18

Leaves dry weight (g)
Control 116 270 301 369 264 265 297 335 372 317
Alpha tocopherol (vit. E) 2.29 293 367 413 326 278 329 362 388 339
Ascorbic acid (vit. C) 281 363 405 466 379 319 356 384 410 367
Minia Azotein (M.A.) 312 396 455 490 413 336 382 399 435 388

M.A. +vit. E 345 435 484 535 450 349 396 425 454 406
M.A. +vit. C 390 470 530 587 494 376 422 450 470 4.30
M.A. +vit. E +vit. C 427 518 581 618 536 393 446 461 496 449
Mean (A) 3.00 392 446 497 331 375 402 432

L.S.D.at5% A:0.46 B:0.34 AB: 0.68 A:0.26 B:0.18 AB: 0.36
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and Bohra and Nautiyal (2019) on gladiolus,
El-Naggar and Mahmoud (1994) on
narcissus, Abdou (2004) on dahlia and Attia
et al. (2018) on tuberose plant regarding the
effect of biofertilizer. Moreover, Abdou et
al. (2012) on mint, Ibrahim (2014) on khella
and Mohamed (2016) on Antirrhinum majus
plant concerning the influence of vitamin E.
Also, Abdel Aziz et al. (2009), Abo Leila
and Eid (2011) and Khalil (2015) on
gladiolus, Kasim and Adil (2014) on Freesia,
Mohammed et al. (2016) on dahlia and
Gaber (2019) on Pelargonium zonale plant
concerning the effect of vitamin C attained
similar results.

Application of active biofertilizer (Minia
Azotein "M.A.") as a commercial bio-
fertilizers stimulate containing N-fixing
bacteria on gladiolus plants. Many
investigators explained the role of N-fixing
bacteria (Jagnow et al., 1991; Hauwaka,
2000 and Gadagi et al., 2004).

The most important function of a-
tocopherol is to act as recyclable chain
reaction terminators of polyunsaturated fatty
acids, free radicals generated by lipids
oxidation (Munne-Bosch and Algere, 2002).

Ascorbic acid is the most abundant
antioxidant which protects plant cells, or
antioxidant defense, photoprotection and
regulation of photosynthesis and growth
(Dewick, 2000).

The interaction between FYM, Minia
Azotein and/or some vitamin 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 FYM (20
m’/fed) and adding Minia Azotein
biofertilizer at the rate of 50 ml/hill and
spraying plants with vitamin E (50 ppm) +
vitamin C (50 ppm).

2. Flowering parameters:

Data presented in Tables (2 and 3)
indicated that all FYM levels caused
significant increases in length of spike (cm),
spike diameter (mm), spike fresh weight (g),
number of florets/spike, lower floret

diameter (cm) and lower floret fresh weight
(9), 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 farmyard manure fertilizer. The
application of FYM at high level (20 m3/fed)
resulted the highest values of various
flowering traits. These results are in close
with those obtained by Atta-Alla et al.
(2003), Khalil (2015) and Baruati et al.
(2018) on gladiolus, Abass (2003), Abdel-
Sattar et al. (2010), Srivastava et al. (2014)
and Karim et al. (2017) on tuberose, EI-
Naggar and EI-Nasharty (2009) on
Hippeastrum vittatum.

A possible explanation to the positive
effect of FYM fertilizer treatments might be
attributed to its stimulative effects on
different vegetative growth (Tables, 2 and 3).
Better vegetative growth should be directly
reflected on various flowering aspects.

Regarding the effect of Minia Azotein
biofertilizer and/or vitamin (E and C)
treatments, data presented in Tables (2 and
3) revealed that all six treatments
significantly increased length of spike (cm),
spike diameter (mm), spike fresh weight (g),
number of florets/spike, lower floret
diameter (cm) and lower floret fresh weight
(g) compared with untreated plants. The
highest values for all flowering characters
were obtained due to gladiolus plants
inoculated with Minia Azotein (M.A))
biofertilizer plus spraying with alpha
tocopherol and ascorbic acid each at 50 ppm
in both seasons.

This finding was similar to those
obtained by Pansuriya et al. (2018) on
gladiolus regarding the influence of Minia
Azotein biofertilizer treatment. Moreover,
Khalil (2015) on gladiolus regarding the
effects of vitamin E. Also, Abdel Aziz et al.
(2009) and Khalil (2015) on gladiolus plant
regarding the influence of vitamin C.

The interaction treatments exhibited a
significant effect on all flowering parameter.
The highest values were obtained with FYM
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Table 2. Effect of farmyard manure (FYM), biofertilizer and/or some vitamin
treatments, as well as, their combination treatments on length of spike (cm),
spike diameter (mm) and spike fresh weight (g) of Gladiolus grandiflorus var.
Gold Field during the first and second seasons.

FYM levels (m3/fed) (A)

Biofertilization
and some vitamin 1%t season (2016/2017) 2" season (2017/2018)

treatments (B)

Mean Mean
10 15 20 0 10 15 20
(B) (B)
Length of spike (cm)
Control 45,79 5358 54.08 5522 5217 60.32 63.17 6531 67.82 64.16

Alpha tocopherol (vit. E) 53.04 5396 54.71 56.23 5449 6101 6332 67.55 69.50 65.35
Ascorbic acid (vit. C) 53.66 54.53 56.04 57.33 5539 6329 6747 6939 72.04 68.05
Minia Azotein (M.A.) 54.17 5587 57.26 59.12 56.61 6557 6898 7114 73.00 69.67

M.A. +vit. E 5431 57.20 58.79 6096 57.82 67.44 7021 7217 74.07 70.97
M.A. +vit. C 55.25 5829 59.95 6179 5882 68.63 7210 73.81 7580 7259
M.A. +vit. E +vit. C 56.49 59.37 61.33 6181 59.75 69.85 7335 75.16 76.10 73.62
Mean (A) 53.24 56.11 57.45 5892 65.16 68.37 70.65 72.62
L.S.D.at5% A:1.13 B: 0.55 AB: 1.10 A:1.24 B: 1.02 AB: 2.04
Spike diameter (mm)
Control 051 053 059 065 057 040 043 048 053 046
Alpha tocopherol (vit. E) 052 058 064 069 061 042 045 052 057 049
Ascorbic acid (vit. C) 057 062 068 073 065 044 051 056 0.62 053
Minia Azotein (M.A.) 060 067 072 076 069 049 055 061 0.67 058
M.A. +vit. E 061 071 075 081 072 050 060 066 079 0.64
M.A. +vit. C 066 074 078 084 076 054 065 073 0.83 0.69
M.A. +vit. E +vit. C 070 077 083 08 079 058 068 081 086 0.73
Mean (A) 060 066 071 0.76 048 055 0.62 0.70
L.S.D.at5% A: 0.03 B: 0.02 AB: 0.04 A: 0.05 B: 0.03 AB: 0.06
Spike fresh weight (g)

Control 747 777 826 10.03 838 1182 14.02 1654 18.01 15.10
Alpha tocopherol (vit. E) 7.71 818 9.74 1089 9.13 13.05 16.13 17.82 19.09 16.52
Ascorbic acid (vit. C) 787 915 1060 11.62 9.81 1528 17.31 18.89 20.37 17.96
Minia Azotein (M.A.) 8.81 1042 1154 1256 10.83 17.17 1831 20.24 21.14 19.22
M.A. +vit. E 9.08 1140 1239 13.63 1163 17.19 19.72 21.04 22.00 19.99
M.A. +vit. C 10.37 1238 13.37 1457 12.67 18.03 20.84 2154 2335 20.94
M.A. +vit. E +vit. C 11.31 1280 14.37 14.63 13.28 1945 2120 22.84 2355 2176
Mean (A) 8.95 10.30 11.47 12.56 16.00 18.22 19.84 21.07
L.S.D.at5% A:1.08 B:0.40 AB:0.80 A: 121 B: 0.75 AB: 1.50
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Table 3. Effect of farmyard manure (FYM), biofertilizer and/or some vitamin
treatments, as well as, their combination treatments on number of
florets/spike, lower floret diameter and lower floret fresh weight (g) of
Gladiolus grandiflorus var. Gold Field during the first and second seasons.

FYM levels (m®/fed) (A)
Biofertilization
and some vitamin 15t season (2016/2017) 2" season (2017/2018)

treatments (B)

10 15 20 M(eB"’)‘” 0 10 15 20 M(eB"’)‘”
Number of florets/spike

Control 672 745 743 775 726 751 7.83 836 867 809
Alpha tocopherol (vit. E) 7.12 741 773 829 764 762 831 866 894 838
Ascorbic acid (vit. C) 740 771 816 854 795 800 854 893 932 870
Minia Azotein (M.A.) 746 808 850 889 823 840 887 928 955 903
M.A. + vit. E 757 846 868 921 848 846 906 951 993 924
M.A. + vit. C 787 866 897 950 875 878 949 979 1008 9.54
M.A. + vit. E + vit. C 845 895 944 991 919 900 957 998 1033 9.72
Mean (A) 751 806 842 887 825 88l 922 955
L.S.D.at5 % A:0.43 B:0.24 AB:0.48  A:0.31 B:0.18  AB:0.36

Lower floret diameter (cm)
Control 648 704 732 771 714 650 714 730 7.84 7.20
Alpha tocopherol (vit. E) 694 7.16 768 788 742 688 729 778 813 7.52
Ascorbic acid (vit. C) 709 755 786 815 766 716 765 793 819 7.73
Minia Azotein (M.A.) 737 784 810 828 790 746 792 817 851 8.2

M.A. +vit. E 747 809 822 847 806 755 816 847 873 823
M.A. +vit. C 774 816 833 853 819 785 839 871 877 843
M.A. +vit. E +vit. C 793 830 851 871 836 815 867 875 898 8.64
Mean (A) 729 773 800 825 736 789 816 845

L.S.D.at5% A:0.20 B: 0.09 AB: 0.18 A:0.23 B:0.11 AB: 0.22

Lower floret fresh weight (g)

Control 316 345 351 384 349 322 351 358 383 354
Alpha tocopherol (vit. E) 340 348 381 399 367 333 356 381 404 3.69
Ascorbic acid (vit. C) 346 376 387 410 380 352 377 398 428 3.89
Minia Azotein (M.A.) 360 386 405 422 393 369 395 427 447 410
M.A. +vit. E 374 402 419 472 417 371 425 446 473 429
M.A. +vit. C 385 412 430 483 428 391 441 456 504 448
M.A. +vit. E +vit. C 401 426 476 517 455 409 448 477 519 463
Mean (A) 360 385 4.07 441 364 399 420 451

L.S.D.at5% A:0.21 B:0.17 AB: 0.34 A:0.18 B:0.15 AB: 0.30
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at 20 m3fed in combination with Minia
Azotein biofertilizer plus vitamin E +
vitamin C.
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