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A field experiment was conducted at the Experimental Farm, Faculty of
Environmental Agricultural Science, Arish University, Egypt, during two
successive seasons 2017-2018 and 2018-2019 to study the effect of various
levels of nitrogen fertilizer (0, 100, 200 and 300 kg fed™") in combination with
different rates of humic acid (0, 150, 250 and 350 ppm) as a foliar spray on

Keywords: plant growth, flowering characteristics, corms and cormels characteristics and
Chemical N fertilization, chemical constituents. The obtained results cleared that using 200 kg fed”
humic acid, nitrogen in urea forms with 350 mgl™' humic acid as a foliar spray gave the
Gladiouls grandiflorus. maximum value in each of vegetative growth parameters, flowering

characteristics, diameter of corms, weight of cormel, and chemical
constituents (N, P and K) content in leaves. However, a non-significant
variation was observed in the treatment 200 kg fed” nitrogen with the three
concentrations of humic acid for weight of corms and No. of cormels in
Check for plants in most cases. While, plants grown without nitrogen and humic acid
pdates (control) gave the minimum values in all parameters.

INTRODUCTION (Singh and Ramasingh, 1969). It is one of

the most important nutrients promoting

Gladiolus (gladiolus grandiflorus L.) is
perennial bulbous flowering belongs to
family Iridacea and subfamily Ixoidea.
(Goldblatt and Manning, 1998) and
Manning and Goldblatt, 2008). Gladiolus
is one of the most ornamental bulbous
plants grown commercially in many parts
of the world for its fascinating flowers with
variety of colours, huge form of florets and
good keeping quality as a cut flower it has
earned its place of importance owing to its
utility in bouquets, vases, flower decorates
and to get high market returns. Further, it
may be stated that the shelf life or longevity
of its flowers which is an important aspect
of cut flower quality (Patra and Mohanty,
2015). Nitrogen plays an important role in
building up protoplasm and protien, which
induce cell division and initiate merstimatic
activities when applied in optimum quality

yield and growth in gladiolus. The leaves
should contain 2.5 to 3.0 percent or more
nitrogen in dry weight for optimum yield
(Bose and Yadav, 1989). Nitrogen
deficiency results in pale green coloration
of foliage and reduction in the number of
florets spike and number of spikes, corms
and also hampered the utilization of food in
old reserve (Woltz 1972).

Humic acid is a natural organic polimar
composition produced as a result of
decaying organic matter, peat as well as
lignin, and so that can be used to increase
productivity and its quality (Valdrighi et
al., 1996). The positive effects are directly
on the plant growth and improve the growth
of shoots and roots, absorpotion of
nitrogen, calcium, potassium, magnesium
and phosphorus by plant (Haghighi et al.,
2011). The application of humic acid
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increase soil aggregation, structure. moisture,
holding capacity, fertility and micro-
organisms activity (Chen and Aviad, 1990,
Sharif et al., 2002).

MATERIALS AND METHODS

A field experiment was conducted at the
Experimental Farm, Fac. Environ. Agric.
Sci., Arish Univ., during two successive
season 2017-2018 and 2018-2019 to study
the effect of various levels of nitrogen
fertilizer (0, 100, 200 and 300 kg fed™) as
urea (46.5% N) in combination with
different levels of humic acid (0, 150, 250
and 350 mgl™) on plant growth, flowering
characteristics, corms and  cormels
characteristics and chemical constituents.

Plant Materials

The gladiolus corms were obtained from
El-Ahaly Farm in El-Qanater El-Khayrea.
The size of used corm was about 2.89 mm.

Corms were planted on first of October
during 2017-2018 and 2018-2019 for the
two seasons in loamy sand soil of the
experimental unites at 50x30 cm distance
between plants and rows, respectively. The
irrigation system of the experiment was
drip irrigation.

Recommended dose of super phosphate
at the rate of 200 kg/fed and potassium
sulphate at the rate of 50kg/fed as well as
chicken manure at the rate of 5 kg/m” were
added to the soil before planting.

Nitrogen fertilizer in the form of urea
(46.5% N) was applied in 4 levels (0, 100,
200 and 300 kg/fed), This amount divided
into 3 doses, The first dose was applied
after month from the date of planting, the
second dose applied in the stage of 2-3
leaves/plant and the last dose was applied
after 2 weeks from flowering beginning.

Humic acid (as a form of humate
potassium 90%) was obtained from Grow
Tech for Agricultural Development Company.
Foliar spray with humic acid was applied at

4 levels (0, 150, 250 and 350 ppm). Stock
solution of humic acid was prepared by
dissolving the amount of humic acid
powder in distilled water according to the
application doses. Humic acid sprayed on
the leaves of the plants three times, the first
one was applied in the stage of 2-3
leaves/plant, the second one was applied in
the stage of 6-7 leaves /plant and the last
one was applied after spike emergence.

Post Harvest Treatment

Immediately after harvest, flowers were
kept in cool water to remove the field heat.
Then, were taken to the laboratory and re-
cut again at the base and kept in vase
solution composite from 200 ml distilled
water, 5% sucrose and 400 ppm cetric acid
to study the wvase life of spike
(Anserwadekar and Patil, 1986).

Experimental Design

This experiment included 16 treatments
which were the combination between four
nitrogen fertilizer levels and humic acid
levels. These treatments were arranged in a
split plot in randomized complete blocks
design with three replicates.

Data Recorded
Growth parameters

After two months and half from corm
planting and after spike emergence, the
following data were recorded: number of
leaves, plant height (cm), spike length (cm),
rachis length (cm), fresh and dry weights
of leaves (g), diameter of spike (mm) and
weight of spike (g).

Flowering characteristics

Number of flowers per spike were taken
after three months from corm planting and
when first floret from the basal opening,
days to spike emergence were taken after
two months and half from planting the
corm. Also, days to first floret opening
were taken after three months from planting
the corm. In addition, vase life was taken
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Table 1. The physical and chemical analyses of experiment soil during 2017/2018 and

2018/2019 seasons.
Property First season (2017-2018) Second season (2018-2019)
Particles size distribution (%)
Coarse sand (%) 58.0 59.5
Fine sand (%) 19.8 19.3
Silt (%) 12.9 13.0
Clay (%) 9.3 9.2
Soil texture Loamy sand Loamy sand
Bulk density (Mgm™) 1662 1661
Chemical properties (Soluble ions (in 1:5 soil water extract)
Ca" (me™”) 3.90 3.90
Mg* (me™) 3.62 3.43
Na" (me™) 2.54 2.59
K (me™) 0.34 0.32
CO3 (me™) - -
HCO3 (me™) 4.30 4.40
CI' (me™) 4.70 435
SO, (me™) 1.50 1.45
EC (dSm™) in 1:5 water 0.08 1.02
extract)
pH (inl: 2..5 Soil water 810 813
suspension extract)
Organic matter (%) 0.153 0.171
CaCO; (%) 22.43 22.48

The experiment soil and irrigation water analyses were presented in Table.1 and Table.2.

Table 2. The chemical analysis of the irrigation water during 2017/2018 and 2018/2019

seasons
Soluble ions (me 1)
EC
pH 4 Cations Anions

dSm

Ca"™" Mg Na* K" Ccr HCO;y CO,” SO~

First Season (2017-2018)
7.55 5.93 20.50 16.80 18.50 0.24 45.92 2.90 - 7.22

Second Season (2018-2019)
7.60 6.00 21.00 17.00 18.80 0.25 46.75 2.97 - 7.28
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when half number of florets per spike were
dried (Khalf-Allah, 2014). Morcover,
water uptake by stems was calculated by
measuring the volume of water at the
termination of vase life and subtracting it
from the initial quantity of distilled water in
jars.

Corms and cormels parameters

After two months from cutting the
flowers the following data were recorded:
weight of corms (g), weight of cormels (g),
diameter of corms (mm) and number of
cormels.

Chemical constituents

The oven dried materials of leaves were
ground and wet digested by a sulfuric-
perocloric acids and mixture as described
by Peterburgski (1968). The total N, P and
K were determined according to the methods
of Pregle (1945) and Jackson (1967).

Statical Analysis

All collected data were analyzed with
analysis of variance (ANOVA) producer
using SPSS. Means differences were
compared by using Duncan multiple range
test at 0.05 level (Duncan, 1955).

RESULTS AND DISCUSSION

Vegetative Growth Parameters

Table (3) presented the effect of nitrogen
fertilization as urea in combination with
humic acid rate on vegetative growth of
Gladiolus  grandiflorus  plant.  Results
revealed that application of 200 kg N fed™
with 350 and 250 mg 1" gave high values in
all vegetative growth parameters in both
seasons.

Increasing nitrogen fertilization from
100 to 200 kg fed”' and humic acid from
150 mg 1" to 350 mg I"' influenced the
gladiolus (N. of leaves, plant height, length
of spike, rachis length, diameter of spike,
weight of spike, leaf fresh weight and leaf
dry weight). These results are in harmony
with Chaudhary et al. (2013) who proved

that Rose var. Top secret plants fertilized
with 300 mg nitrogen /plant/week in the
form of urea gave a maximum number of
leaves. Also, Baldoto and Baldoto (2013)
observed that number of leaves of gladiolus
plant increased with gradually increasing
humic acid levels (from 10 to 40 mmol™).

These results may be due to that nitrogen
elements is a major component of amino
acids, the building blocks of protein
(Harper and Paulsem, 1969) and thereby
it plays an important role in metabolic
activities of the plant resulting in the
synenthis of chlorophyll and cytochromes,
which are essential for photosynthesis and
respiration process in the plants (Thana et
al., 2008). Furthermore, El-Khateeb et al.
(2017) stated that application of humic acid
significantly increased the growth attributes
and marjordm plants including plants
height, fresh weight compared to untreated
plants.

Flowering Characteristic

The effect of nitrogen fertilization as
urea in combination with humic acid rate on
flowering characteristics was presented in
Table 4.

Results showed that treatments of
nitrogen with humic acid gave a significant
difference on all flowering characteristics.
Plants fertilized with 200 kg N fed” and
sprayed with 0 and 150 ppm humic acid
sprouted the spike early and gave minimum
days to first floret opening during both
seasons.

While, plants grown without nitrogen and
humic acid (control) application had
delayed sprouting the spike (95.66 and
99.00 day) and took more number of days
to first floret opening (105.33 and 109.33

day).

The highest number of flowers per spike
(11.00) were recorded with the application
0f 200 kg N fed™ with 350 mgl™" humic acid
followed by 300 kg N fed” with 350 mg I
humic acid (11.00) in the first season. In the
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Table 3. Effect of nitrogen fertilizer levels and foliar spray with humic acid combinations
on vegetative growth parameters of Gladiolus grandiflorus during 2017/2018
and 2018/2019 seasons

Vegetative growth parameters

Nitrogen
fertilizer
Plant Spike Rachis Leaf fresh Weight of Diameter of
levels Humic acid Nullel;l:lzl; of height length length weight V&;Zfl?g) spike spike
(Kgfed™) e mgr) (cm) (cm) (cm) ® ® (mm)
First Season 2017- 2018
control 8.00 a 66.00 d 37.00 f 21.83¢ 8.46d 3.53d 0.070 a 6.00c
Control 150 833a 66.66 d 42 ef 2233 ¢ 8.52d 3.58 cd 0.019a 6.00c
250 833a 67.00d 47.16de  24.33 de 891 cd 3.86 b-d 0.023 a 63c
350 8.66 a 71.33cd  54.66cd  24.50de 9.42cd 391 b-d 0.028 a 63¢
Control 833 a 7533 ¢ 61.33bc  26.50c-e  10.59 b-d 4.57a-d 0.026 a 63c
150 8.66 a 76.33 ¢ 61.66bc  27.00c-e  10.62 b-d 5.05 a-d 0.030 a 7.3 ac
100 kg N fed™! 250 8.66 a 84.00 ¢ 62.66a-c  27.00c-e  10.87 b-d 5.05 a-d 0.030 a 7.3 ac
350 9.00a 84.33 b 63.00a-c  27.83c-e  11.00 b-d 5.07 a-d 0.031a 7.3 a-c
Control 8.66 a 85.66 ab 67.33ab  33.33a-c 13.91 ab 6.07a-c 0.017a 7.6 a-c
150 8.66 a 90.66ab  69.33ab  33.33a-c 13.41 ab 6.21ab 0.038 a 7.6 ac
200 kg Nfed™
250 933a 91.00 a 70.16ab  36.83 ab 13.52 ab 6.26ab 0.043 a 8.6 ab
350 933a 92.00 a 70.75 a 40.33 a 14.80 a 6.54a 0.046 a 9.00a
control 833 a 84.00 b 64.33 ab 30.00b-¢ 12.03 a-c 4.45a-d 0.12a 6.6c
150 833a 84.00b 64.66ab  30.00b-e 1230 a-c 5.45 a-d 0.13a 7.00bc
300 kg N fed™ 250 833a 84.00 b 65.16ab  32.00b-d 12.16a-c 546 a-d 0.031a 7.00bc
350 9.00a 84.33 b 6733ab  34.16a-c 1226 a-c 5.71a-d 0.035a 7.6 a-c
Second Season 2018- 2019
Control 7.66 b 68.66 d 55.00b 21.00 f 7.65f 191e 2133 ¢ 340c
150 8.66 ab 69.66 d 55.83b 21.50 ef 9.14 ef 191e 25.66 de 3.45 be
Control
250 9.00 ab 72.00 cd 56.66 b 22.33 ef 9.83 ef 207e 26.00 de 3.64 a-c
350 9.00 ab 75.33 b-d 57.00b 21.83 ef 9.83 ef 2.55de 27.00 de 3.90 a-c
Control 933a 89.33 ab 62.00 ab 26.00 df 10.50 df 3.08 c-e 30.00 ce 427 a-c
150 933a 92.00 a 62.00ab  32.00a-c 11.21c-e 6.27a 39.50ac  5.13a-c
100 kg N fed™ 250 933a 92.00 a 7333 a 3333 ab 11.84 c-e 643 a 41.00 a-c  5.18 ac
350 933a 9233 a 7333 a 32.83 ab 11.95 c-e 6.50 a 45.00 ab 5.35ab
Control 9.00 ab 8533 a-c 69.50 a 31.33a-c 13.94b-d 4.47 be 3400b-d S5.16a-c
150 9.00 ab 94.66 a 69.83 a 31.33 a-c 14.09 be 5.68 ab 43.00 ab 5.35ab
200 kg N fed™ 250 9.00 ab 95.00a 72.00 a 3333 ab 17.03 ab 590 a 44.00 ab 5.36 ab
350 9.00 ab 9533 a 7433 a 36.83 a 1732 a 7.12a 47.00 a 538a
Control 9.00ab 82.00a-d 64.33ab  27.00 c-f 10.94 ab 3.65cd 3333b-d 478 a-c
150 9.00 ab 82.66a-d 6533ab  27.83cf  11.08c-f 371 cd 3333b-d 4.82ac
300 kg N fed™ 250 9.00ab 84.33a-c  66.66ab  28.00c-f 11.16c-e 421c 3433b-d 4.83a-c
350 9.00 ab 84.66a-c  67.33ab  2850c-e 11.21c-e 6.67a 3433b-d 485a-c

* Means followed by the same letter within each column are not significantly different at 0.05 level of
probability according to Duncan's multiple range test.
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second season the application 200 kg N fed™!
with all rates of humic acid gave the highest
number of flowers (11.00) and there were
no significant differences among these
treatments. While, the control treatment
gave the lowest number of flowers (6.00
and 7.00 in the two consecutive seasons,
respectively).

Plants fertilized with 200 kg N fed” and
sprayed by 350 mg I"" humic acid followed
by 200 kg N fed” with 250 mg I' humic
acid recorded the longest vase life (19.00,
19.00 and 20.33, 20.33 day) and water
uptake (93.00, 93.00 and 93.66, 91.00 cm”’)
in both seasons, respectively as compared
with control treatment. These results are in
line with Singh et al. (2001) who observed
that gladiolus plants receiving higher rates
of nitrogen (30g/m”) in a form of urea
produced the maximum number of florets
and diameter of florets. Also, Baral et al.
(2012) on gladiolus found that plants
received nitrogen up to 200 kg/ha gave the
longest spike with more number of florets
/spike. Moreover, largest spike and longest
rachis produced by 300kg/ha. In addition,
El-Bably (2017) on tuberose stated that
plants received 9ml/l humic acid with soil
drench method gave a significant increase
in flowering parameters (spike and rachis
length and number of florets per spike).

Corms and Cormels Characteristics

Table (5) shows the effect of nitrogen
fertilization in a form of wurea in
combination with humic acid rate on corms
and cormels characteristics.

Results revealed that significant
variation were observed in weight of corms
and weight of cormels, the heaviest corms
and cormels were obtained with the
application of 200 kg nitrogen fed” with
350 ppm humic acid in both seasons,
respectively. In addition, diameter of corms
(6.14 and 5.38 mm) and weight of cormels

(18.75 and 17.53 g) were noticed with the
same treatment. However, non-significant
variation was observed in the treatment of
200 kg nitrogen fed' with the three rates of
humic acid regard the weight of corms and
No. of cormels in plants in the first season.

In the second season, there is no significant
differences were showed in the weight of
corms among all treatments. The maximum
numbers of cormels were obtained in the
treatment 200 kg N fed' in combination
with 350 mg 1" (31.33).

These results are in agreement with
those of Bashir ef al. (2016) they found
that the high level of humic acid (3.0ml) in
combination with NPK produced maximum
cormels/plant, diameter of cormels and
weight of cormels per plant than all other
treatments. Also, Ghasemi ez al. (2016) on
tuberose, they observed that plants treated
with 5 kg/ha humic acid increased main
bulbs weight and total bulbs weight.

Chemical Constituents

Table (6) reveals the effect of nitrogen
fertilization and foliar spray with humic
acid on chemical constituents of Gladiolus.
Results indicated that a significant
difference were observed on N, P and K
content in leaves. Also, the highest content
of N (2.86 and 2.71%), P (0.32 and 0.36)
and K (3.23 and 3.16) were obtained under
the application of 200 kg nitrogen fed™ in
combination with 350 mg 1" humic acid
during both seasons, these results are in
agreement with those found by Abd-All
and El-Namas (2017) who reported
significant increase in total nitrogen,
potassium and phosphorous of sweet potato
plant receiving 4 kg/fed humic acid alone or
in combination with potassium silicate as a
foliar application., El-Bably (2017) on
tuberose, stated that plants received 9ml/l
humic acid with soil drench method gave a
significant increase in nitrogen, phosphorus
and potassium percentage in leaves
compared to untreated plants.
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Table 4. Effect of nitrogen fertilizer levels and foliar spray with humic acid
combinations on flowering characteristics of Gladiolus grandiflorus during
2017/2018 and 2018/2019 seasons.

Nltrog;ieli’:;asrtlllzer Humic acid Days to spike Days to.ﬂoret No. of ﬂqwers Vase life ::)7:‘;16{2
(Kg Fed™) ratel emergence opening per spike day om’
(mgl™)
First Season 2017- 2018

Control 95.66 a 105.33a 6.00 e 9.66 e 59.66gh

150 95.00 a 103.00 ab 6.66 de 12.33 de 66.66 f-h

Control 250 92.66 ab 102.66 a-c 7.66 c-e 1233de  89.66ac
350 82.50 c-e 101.66 a-d 8.00 b-e 12.66 de 91.00 ab
Control 84.66 93.66¢f 7.66 c-e 14.33 cd 76.00 d-f
100 kg N fed” 150 86.33 c-¢ 94.00ef 9.00 a-d 14.33 cd 78.33 ¢-f
250 87.33 bd 98.00b-f 9.00a-d 14.66 b-d 81.66 a-e

350 88.00 be 99.33 b-e 9.33 ac 15.33 a-d 85.00 ad

Control 80.46¢ 9233 f 10.00 a-c 17.00 a-c 56.00h

200 kg Nfed™! 150 81.00de 9233 f 10.33 ab 18.66 a 58.33 gh
250 81.33 de 94.66 ef 11.00 a 19.00 a 93.00 a

350 82.50 c-¢ 96.66¢f 11.00 a 19.00 a 93.00 a
Control 84.00 c-¢ 96.33 d-f 10.00 a-c 15.33 a-d 76.00 d-f
300 kg N fed" 150 84.50 c-¢ 97.33 b-f 10.33 ab 15.66 a-d 76.66 d-f
250 84.66 c-e 98.00 b-f 10.33 ab 18.00 a-c 68.33 e-g

350 85.00 c-¢ 98.66 b-¢ 11.00 a 18.33 ab 79.33 b-e

Second Season 2018- 2019

Control 99.00 a 109.33 a 733D 12.00d 24.00 f

Control 150 98.33 ab 109.00 a 8.33 ab 13.66 cd 51.66 ¢
250 97.00 a-c 107.66 a 8.33 ab 13.66 cd 53.33 d-e

350 96.66 a-c 105.33 ab 8.66 ab 14.33 cd 58.33c-e

Control 91.00d-¢ 101.66 a-c 9.33 ab 15.33 b-d 69.33 b-e

100 kg N fed™ 150 92.00 b-d 102.00a-c 9.33 ab 16.66 a-c 70.00 b-e
250 93.00a-c 103.00 a-c 9.33 ab 16.66 a-c 71.66 a-d

350 93.66 a-c 103.33 a-c 9.66 ab 17.00 a-c 71.66a-d

Control 79.00f 95.66 ¢ 11.00 a 19.66 a 84.33 ab

200 kg N fed”! 150 79.00 f 95.66 ¢ 11.00 a 19.66 a 88.33 ab
250 80.00 f 95.66 ¢ 11.33a 20.33 a 90.66 a

350 80.33 f 96.33 ¢ 1133 a 20.33a 91.00a

Control 83.33 f 98.33 be 10.00 ab 19.00 ab 75.00a-c

1 150 83.66 98.66 be 10.00 ab 19.00 ab 76.66 a-c

300 kg N fed 250 8433 f 98.66 be 10.33 ab 1933ab  77.00 ac
350 8533 ef 99.00bc 10.33 ab 19.33ab 77.33a-c

* Means followed by the same letter within each column are not significantly different at 0.05 level of
probability according to Duncan's multiple range test.
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Table 5. Effect of nitrogen fertilizer levels and foliar spray with humic acid
combinations on corms and cormels charachteristics of Gladiolus grandiflorus
during 2017/2018 and 2018/2019 seasons.

Corms charachteristics

Nitrogen fertilizer Weight of
) . .
Level (Kg fed™) Humic acid corms Diameter of corms 1, o of cormels Y S8t of cormels
rate (mgl'l) (€] (mm) ®
First Season 2017- 2018
Control 2595d 3.77d 7.33b 8.22 ab
150 27.90 cd 4.08 cd 8.33b 9.84 ab
Control

250 31.99 b-d 4.72 a-d 9.00b 14.33 ab

350 32.98 b-d 5.07ad 11.00b 19.66 a

Control 46.20 ab 4.53e-d 16.00ab 5.56b

100 kg N fed! 150 46.55ab 4.96 a-d 16.66 ab 7.67 ab
250 44 87 a-c 5.08 a-d 17.33 ab 7.71 ab

350 5230 a 5.73 ab 17.33 ab 14.04 ab

Control 48.67ab 5.22 a-d 21.00ab 5.24Db

200 kg Nfed™! 150 56.69 a 5.27 a-d 29.00 a 8.77 ab
250 56.82 a 5.49 a-c 2933 a 10.09 ab

350 59.08 a 6.14 a 3133 a 18.75a

Control 47.30 ab 412 cd 21.00 ab 4.86 b

300 kg N fed™! 150 48.04 ab 5.21 a-d 21.00 ab 5.82b
250 50.40 ab 5.26 a-d 2333 ab 11.19 ab

350 50.73ab 5.13 a-d 23.33 ab 11.61 ab

Second Season 2018- 2019

Control 2842 a 340c 533¢ 3.66¢

Control 150 mgl 2891 a 3.45 be 5.66 ¢ 4.13de
250 30.01 a 3.64 a-c 6.66 be 492 c-¢

350 30.32 a 3.90 a-c 8.33 be 6.68 b-¢

Control 3540 a 4.27 a-c 14 .00 a-c 9.25 a-e

150 35.83a 5.13 a-c 15.66 a-c 9.45 a-e

100 kg N fed™

250 49.05a 5.18 a-c 28.00 a-c 14.45 a-d

350 50.08 a 5.35ab 33.66 a-c 15.14 ab
Control 51.08 a 5.16 a-c 30.66 a-c 13.83 a-e

1 51.64 5.35 1.00 a- 14.10 a-
200 kg N fed” 50 a 35ab 3 a-c a-e
250 51.71a 5.36 ab 36.33 ab 15.18 a-c

350 53.81a 5.38a 39.00 a 17.53 a

Control 42.86 a 4.82 a-c 21.66 a-c 8.44 a-e

300 kg N fed™! 150 4321 a 4.83 a-c 22.33 a-c 9.14 a-e
250 43.68 a 4.85 a-c 26.33 a-c 9.22 a-e
350 4591 a 4.78 a-c 29.00 a-c 12.66 a-¢

* Means followed by the same letter within each column are not significantly different at 0.05 level of
probability according to Duncan's multiple range test.
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Table 6. Effect of nitrogen fertilizer levels and foliar spray with humic acid
combinations on chemical constituent of Gladiolus grandiflorus during 2017/
2018 and 2018/2019 seasons.

Chemical constituent

Nitrogen fertilizer

level (kg fed™) Humic acid rate N (%) P (%) K (%)
(mgl™)
First Season 2016- 2017

Control 0.92 0 0.13d 1.13p

Control 150 0.94 n 0.13d 1.16 o
250 0.95 mn 0.14d 1.25n

350 0.96 m 0.15d 1.36 m

Control 1.091 0.18 ¢ 1.731

1 150 1.21k 0.19¢ 1.75k

100 kg N fed 250 132] 0.19 ¢ 1.87]
350 1411 0.20¢ 1.981

Control 2.59d 0.29 a 2.96d

200 kg Nfed™! 150 2.63 ¢ 0.30a 3.06 ¢
250 2.75b 031la 3.15b

350 2.86 a 032a 323a

control 1.80h 0.24D 2.35h

300 kg N fed” 150 184 ¢ 0.24b 244 g
250 195f 0.25b 2.55f

350 2.06 ¢ 0.26b 2.65¢

Second Season 2017- 2018

Control 0911 0.14h 1.05f

Control 150 0.92 h% 0.15h 1.07 f
250 0.93 hi 0.16 g 1.16 f

350 0.95 hi 0.17 f 1.38 ef

Control 1.33f 0.33d 1.61e

1 150 1.64¢ 0.33d 1.66 ¢

100 kg N fed 250 1.06 gh 0.35b 176 ¢
350 1.17 gf 0.36a 2.29d
Control 247 ¢ 033 ¢ 2.65 b-d

1 150 2.49bc 0.34d 2.77 a-c

200 kg N fed 250 2.62 ab 0.35b 3.06 ab
350 2.71a 0.36a 3.16a

Control 1.63d 027e 2.24d

1 150 1.64d 0.28d 2.34cd

300 kg N fed 250 1.74 de 0.28d 2.46 cd
350 1.85d 0.28d 2.56 cd

*Means followed by the same letter within each column are not significantly different at 0.05 level of probability
according to Duncan's multiple range test.
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Also, Fahmy and Hassan (2019)
demonstrated that the combination between
100% of recommended dose with 4 1/fed
humic acid gave a significant effect for
roselle chemical constituents (N, P and K)
compared to control.

Conclusion

From above mentioned results, it is
preferable to fertilized Gladiolus
grandiflorus with 200 kg nitrogen fed™ in a
form of urea and spraying with 350 mg 1"
humic acid to enhance the vegetative
growth, flowering characteristics, corms
and cormels characteristics and chemical
constituents.

REFERENCES

Abd-All, A. and A.E. El-Namas. (2017).
Effect of humic acid and foliar
application of different potassium
sources on yield, quality and water use
efficiency of sweet potato grown under
drip irrigation in sandy soil. Alex. sci.
Exchange J., 38 (3): 543-553.

Anserwadekar, K.W. and Patil, V.K.
(1986). Vase-life studies of gladiolus
(Gladiolus grandiflora) cv. H.B. Pitt 1-
Effect of NPK and spacing on vase life
II. Effect of different chemicals. Acta
Hort., 181: 279-283.

Baral, S.P.; D.R. Baral; D.M. Gautam
and U.K. Pun (2012). Influence of
nitrogen on growth performance, cut
flower characteristics and corm/ cormel
production of gladiolus. Nepal J. Sci.
and Tech., 13(1): 25-31.

Bashir, M; R'W.K. Qadri; 1. Khan; M.
Zain; A. Rasool and U. Ashraf (2016).
Humic acid application improves the
growth floret and bulb indices of
gladiolus. Paki J. Sci. 68(2): 121-127.

Baldoto, M.A. and L.E.B. Baldoto (2013).
Gladiolus development in response to
bulb treatment with different

concentrations of humic acids. Rev.
Ceres, Vicosa. 60 (1): 138-142.

Black, C.A. (1965). Methods of soil
analysis. Part 2. Amer. Soci. Agric.
{NC} publisher, Madison, Wisconsin.

Bose, T.K. and L.P. Yadav. (1989).
Commercial flowers. Naya porkash,
Calcutta-7, India. P. 267.

Chaudhary, N.; K. Swaroop; T.
Janakiram; D.R. Biswas and G. Singh.
(2013). Effect of integrated nutrient
management on vegetative growth and

flowering characters of Gladiolus. I J.
Hort., 70 (1): 156-159.

Chen, Y. and T. Aviad (1990). Effects of
humic substances in soil and crop
Selected reading. SSSA and ASA,
Madison, Wisconsin, USA. pp. 161-186.

Duncan, B.D. (1955). Multipe Ranges and
Multiple F test. Biometrics, 11: 1-42.

El-Bably, S.M.Z. (2017). Effect of some
natural material additives on growth and
flowering of tuberose (Polianthes
tuberosa, L.) bulbs. J. Plant Prod., 8 (9):
895-906

El-khateeb, M.A.; A.B. El-Attar and
R.M. Nour (2017). Application of plant
bio-stimulants to improve the biological
response and essential oil productive of
marjoram (Majorana hortensis) plants.
Middle East J. Agric. Res., 6(4): 928-
941.

Fahmy, A.A. and H.M.S. Hassan (2019).
Influence of different NPK fertilization
levels and humic acid rates on growth,
yield and chemical constituents of
roselle (Hibiscus subdariffa L.). Middle
East. J. Agric. Res., 8(4): 1182-1189.

Ghasemi, H.; M. Rezaei; H. Asghari; H.
Ghorbani-Ghouzhdi and A. Sharififar
(2016). cultivation of tuberose in pot and
field with humic acid treatments under a
semi-arid climate. Indian J. Hort. 73(3):
391-395.

Goldblatt, P. and J.C. Manning (1998).
Gladiolus in Southern Africa: Systematics,



El-Kot et al. | SINAI Journal of Applied Sciences 9 (1) 2020 029-040 39

Biology and Evaluation. Fernwood press,
Crape Town., 464.

Haghighi, S.; T. Sakinejad and S.H. Lack
(2011). Evalution of changes the
equalization and quantitative yield of
horse been (Vicia faba) plant in the level
of humic acid fertilizer. Life Sci., 8 (3):
133-144.

Harper, J.E. and Paulsen, G.M. (1969).
Nitrogen assimilation and protein
synthesis in wheat seedling as affected
by mineral nutrition. I. Macronutrients
Plant Physiol., 69-75.

Jackson, MLL. (1967). Soil chemical analysis
advanced course. Puble. Bythe auther.
Dept. Soils, Univ. Wise., Madison 6,
Wishensin, Univ.

Khalf-Allah, M.M. (2014). Flowers and
Ornamental Plants (Flowering Bulbs).
Kafr El-Sheikh Univ.,138.

Manning, J. and P. Goldblatt (2008). The
iris family: Nature history and
classification. Port land, Oregon. Timber
press. 138-142.

Patra, S.K. and C.R. Mohanty (2015).
Vase life study in different varieties of
gladiolus. L. J. Agri. 5(2): 27-32.

Peterburgski, A.V. (1968). Handbook of
Agronomic Chemistry. Kolas Publishing
Hous, Moscow, (in Russian), 29-86.

Pregle, E. (1945). Quantitive Organic
Micro-Analysis. 4" Ed. J. Chudrial,
London.

Singh, A.K.; N.P. Singh and V.B. Singh
(2001). Growth, flowering and corm
production in gladiolus c.v Oscar as
influenced by nitrogen and spacing in
acidic soil of Nagaland. Indian J. Hill
Farmg. 14(1): 128-131.

Singh, M.F. and S.M. Ramasingh (1969).
Response of onion to different fertilizer
application. Indian J. Agric. Sci., 39 (10)
1026-1028.

Sharif, M.; R.A. Khattar and M.S. Sarir
(2002). Effect of different levels of
lignit-iccaal derived humic acid on
growth of maiz plants. Communication
in Soil Science and Plant Analysis.,

33(1): 3567-3580.

Thana, P.P.S.; S. Earasilp; E. Pawelzik
and S. Gorinstein (2008). Influence of
various nitrogen application on protein
and amino acid profiles of amaranth and
quinoa. J. Agric. Food Chem., 56:
11464-11470.

Valdrighi, M.M.; A. Pear; M. Agnolucci;
S. Frassinetti; D. Lunardi and G.

Vallini  (1996). Effect of compost-
derived humic acid on vegetable
biomass production and microbial

growth within a plant (Cichorium
intubus) soil system: a comparative
study. Agric. Ecosys.

Woltz, S.S. (1972). The world of the
gladiolus, NaGC, USA, pp.143-149.

Patra, S.K. and C.R. Mohanty (2015).
Vase life study in different varieties of
gladiolus 1.J. Agric., 5(2): 27-32.



El-Kot et al. | SINAI Journal of Applied Sciences 9 (1) 2020 029-040 40
Al padld
oad gl Lalil) o dliagagl) (aala Jaray g il Sandl) (g gina il
S 5a3a 2aa) Jaaa g G (ol dana AL cAlland dglas L g el daaa (ldaa g paa
e ¢l Anals i) el ) 3l o slal A0S ¢l £ LEY) o

YOVA/Y OV ans e YA g pal) daals cdginll el 550 o slall 0IS1 A jaill de ) hall 3 dlia 2 jad iy ol
Yoo Yoo oV e i) gn s il dnenl) (e ddlide iy gicea 5l Al ) 4 il o328 Cargs (YY) 9/Y VA
st (DWaalla You Yo (Vou ¢ jiia) dli sl Gadda (e ddlise Dl sl (S5 Gl ae Jalill 5 (O)ad/aas
Yool of il Casia i slaSl Sl 5 ey 5 58D g e ) S Cliia s Fi Clidiay (g sl sl
o ol el el dlia el Gmen i fana TO 58 5 ()l Gl g (Ls) Bose B O /0 s s S
Ol 5 el S i e (B 5l (s simall 5 g ) sSI (555 il 5SU ka5 s V) Clda 5 (5 add) el
e O s (18 /aaS Yoe aladinl die LgidaaDle o 4y siee AT aa 5 Y () a2 ) e ((psmlisll 5 ) s gl
G ) Gl il Leiy VAl adane b ey sS) 2ae 5 ey KU (05 o dlia sl (mdla e il siee T
(bl JS 8 gl J8 cudael (S usll) (s G s eand (s

o gl celia gaell Gmas 'S ‘L..gjl.q_g_ﬁ\ ‘;LA})LJ\ Laanill L*JMJ"MY\ Calalsl)

2 () g=aSaall
e ¢l pad) dmala Al Al ) 3l o shell 4 ¢y slaall g dall il 4 50 M (5 glSal) Apaadiae daaa 3 -
e ¢33 3l Aaala el ) 30 ALS cac Lusall 3y yhaall g dpdall il g 45 3 Jtnd aBlae andl s dea) daaa 3



