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ABSTRACT

A split piot fisld experiment was conducted during two successive seasons of
2006 and 2007 in order to investigate the response of two Gladiolus cultivars; White
Prosperity and Rose Supreme to the application of chicken manure at four rates (0,
30, 60 and 90 m® / fed.) in the new reciaimed soil at West Samalout. Minia, Egypt,

Obtained resuits showed that cv. White Prospesity was significantly superior
to ¢cv. Rose Supreme in few parameters and slight differences were detected for other
ones. Concerning chicken manure application significantly enhanced the vegetative
characters, flowering parameters, were detected bulb formation aspects and
chemical constituants determinations. The highest ovrall values were obtained due
to supplying both cultivars with chicken manure at 90 m>/ fed.

INTRODUCTION

Gladiolus grandifiorus s one of the most important ornamental bulbs.
It belongs to Family Iridaceae. s inflorescences are excelient attractive cut
flowers, which can be exported to different foreign countries in winter and
spring. In Gladiolus, there are many cultivars which differ in colour, size and
other flower characteristics, White Prosperity with white florets and Rose
Supreme with rose florets are among many other gladiolus cultivars
introduced to Egypt. Investigating the response of these cultivars to different
agricultureal treatments including fertilization with different application of
chicken manure to reach the optimum ones for better growth, flowering and
corm production under the new reclaimed soil at west Samalout, Minia,
Middle Egypt envirornanental conditions is needed.

Some recent studies emphasized the improving effects of different
rates of chicken manure, composted plant materials and urban wastes of
flowering bulb plants such as Gladiolus (Liu, et al, 1998, Gangadharan and
Gopinath, 2000; Conte et al., 2001; Zaghloul and Moghazy, 2001; Zaghloui
and Atta — Alla, 2001; Pimpini and Zanin, 2002 and Atta — Alia et al,, 2003).
Similar enhancing effects were found by Badawy (1988) and Abd El — Karim
(2001) on tuberose, Wu et al,, (1999) and Manish et al, (2000) on Lilium,
Goma (2000) on Omithogalum, Aiello et al.,, (1997) on Iris and Hetman ef al,,
{2001) on tulip. '

The aim of the present study was to investigate the effect of chicken
manure rates on growth, flowering and bulb production of two gladiolus
cuitivars, i.e. White Prosperity and Rose Supreme under the new reclaimed
land at El - Minia growing conditions. '
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MATERIALS AND METHODS

The present study was carrled out in a sandy calcareous soil at a
private farm the new reclaimed land, West Samalout, Minia Governorate,
Egypt in the iwo successive seasons of 2005/2006 and 2006/2007. The
physical and chemical properties of the experitiental soil were shown in

Table {A).

Proporty Value Progerty Value
Sand (%) 90.85 Total N (%) 0.03
Sitt (9%6) 6.20 Available P {%) 3.63
Clay (%) 295 Availabie K{me/100 g soil) 072
Texture grade sandy soil | DTPA-Extractable P{ppm) 1.08
oM 1:25 8.16 Fa 1.18
Ec (in mahs / ¢m) 1.08 Mn Y
Organic matter (%) 0.09 Zn 0.22
otal Ca CO4 (%) 12.7

Average corm diameter for cv. White Prosperity was 3.2 - 3.5 cm
and average corm weight was 9.5 — 9.8 g in the two seasons, respectively,
while those of cv, Rose Supreme were 3.0 — 3.2 cm diameter and 9.7 - 10.1
g weight for the two seasons, respectively. Such corms were obtained from
Netherlands through Basiony nurseries, Cairo, Egypt. At corms were dipged
in pinlate solution {1 g /i) prior planting and then planted on October 8™ of
both seasons in rows, 60 cm apart with 20 cm distance between hills and the
corms were placed at the lower third part of the row. Chicken manure was
applied at four levels, i.e. 0, 30, 60 and 90 m® / fed. The layout of this
experiment was split — plot design with three replicates. An eight — cm levee
width was left between different experimental units from all direction of each
one of the three replicates. Gladiolus cullivars were assigned to the main
plots, while chicken manure fedilizer was assigned to the sub piot,
respectively. The assigned amounts of chicken manure were incorporated
into the soil before planting. Chicken manure analysis is shown in Table (B).

IContents Value Contents Value
N (%) 3.58 Mn {ppm) 3
P (%) 0.79 Zn (ppm} 118
K (%) 1.26 pH 7.34
Fe (ppm} 5323 Organic matters 38.15

All experimental units were fertilized with 120 kg / fed. in the form of
ammonium sulphate (20.5 %, N), 200 kg / fed. calcium superphosphate {15.5
%, P20g) and 150 kg / fed. of potassium sulphate (48. § %, K;0). The
amounts of each ammonium sulphate and potassium sulphate for each
treatment, were divided into 3 equal portions and applied after 6 and 10
weeks from planting and the third portion after flowering end. Those of
calcium superphosphate were applied before pianting. Conceming irrigation
and othier necessary agricultural practices; they were applied as usual.

During the flowering period, the following data were recorded:
number of leaves and area (cm?), flowering date (day), spike length (cm),
diameter {(mm) and fresh weight (g); number of florets and lower floret fresh
weight (g)/ plant.
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Six weeks after flowering termination, corms and cormles fresh
weight (@) and number of cormies / plant were recorded.

In addition, total chlorophylls content (mg / g f.w) was determined
according to Fadl and Seti — EI deen (1978), while, N, P and K % in the
leaves and bulbs were determined according to A O.A.C. (1980).

Obtained data were stalisticaily analyzed following L.S.D method of
Snedecor and Cochran {1974). '

RESULTS AND DISCUSSION

Vegetative growth characters :

From the obtained data in Table (1), it can be seen that the number
of leaves and leaf area per plant of cv. White Prosperity recorded higher
values than that of cv. Rose Supreme, however, the differences were not
significant in both seasons. The two vegetative growth characters were
significantly increased in both seasons due to the application of chicken
manure at low and high rates in comparison with untreated plants. The
highest values, however, were obtained from the high rate of chicken
manure. Such treatment increased number of leaves and leaf area per plant
by 40.3 and 44.4 %, respectively in the first season and by 50.3 and 44.0 %,
respectively, in the second one, over those of untreated plants.

Table {1): Effect of chicken manure on number of leaves, leaf area and
flowering date / plant of Gladiolus grandifiorus cv. White
Prosperity and Rose Supreme for the two seasons OF 2005/

2006 and 2006 / 2007.
hicken | _ Number of leaves / plant
anure rat First season I Second season
m / fed). Cultivars {A)
{B) [White Pros. | Rose Supr. | Mean (B) | White Pros.| Rose Supr. | Mean (B)
5.80 5.65 573 6.00 5.93 5.97
0 7.07 7.00 7.04 7.80 7.56 7.8
7.60 7.49 7.55 8.53 8.35 8.44
0 8,07 8.00 8.04 9.01 8.93 8.97
ean (A} 7.14 7.04 754 7.69
L.5.05% AI NS B: 0,32 AB: N.5 A:NS B: 0.47 AB: NS
1% A NS B: 0.42 AB: N.S A:NS B:0.62 AB: NS
Leaf area {cm
56.07 54.74 55.41 5905 --58.11 58.58
g 67.02 66.35 66.69 68.39 - 6644 §7.42
77.47 77.35 7741 80.24 _79.30 79.77
Ho 80.60 _79.41 80.01 83.44 80.53 81.99
ean (A 70.29 69.46 72.78 71.10
L.SD5% A N.S B:6.44 AB:NS A:NS  B:598 AB:NS
1% A: N.S B8:8.58 AB:N.S A:N.S B: 797 AB: NS
Flowering date -
97.73 98.85 98.29 101.34 104.73 103.04
0 99.06 101.38 100.22 105.52 107.59 108.56
E 100.40 102.57 101.49 107.61 110.50 109.08
104.66 106.25 105.46 110.09 111.96 111.03
Fm A 100.46 102.26 106.14__| 108.70
3 % A:NS B:103 AB:NS ANS B: 1.90 AB: N.S
1% A NS B:1.37 AB:NS A: NS B: 2.53 AB: N.S
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The enhancing effect of chicken manure on number of leaves and leaf erea
was also obtained by Gangadharan and Gopinath (2000) and Conte et al.,
{2001) on Gladiclus, Badawy {1998) on tuberose, Wu et al, (1998) and
Manish et al, {2000) on Lilium and Goma (2000} on Qrnithogalum, ,
The interaction between Gladiolus cultivars and chicken manure
treatments was not significant in both seasons.
The highest overall values Were obtained due to supplying both
cultivars with chicken manure at 90 m’ / fed.
Flowering parameters :
Flowering date :

Data in Table (1} show that cv. White Prospenty produced earlier
flowers than cv. Rose Supreme, yet the differences were not significant in
both seasons.

Flowering date, recarded as number of days from planting till fiowering
was significantly delayed as a result of supplying plants with the medium
(101.49 and 109.06 days} and the high (105.46 and 111.03 days) chicken
manure rates in the two seasons, in comparison with the unfertilized plants
{98.29 and 103.04 days) as shown in Table {1).

The interaction between two factors was not significart in both
seasons.

Other flowering parameters :

Non significant differences were obtained between the two studied
cultivars, however, cv. White Prosperity produced longer and thicker spikes,
higher number and fresh weight of lower florets and spikes than those of cv.
Rose Supreme in both seasons, while lower florets fresh weight was
significant only in the second season.

Tables (2 and 3) illustrate that chicken manure - treatmenis,
especially, the medium and high rates, significantly increased ali studied
flowering parameters in the two seasons, in comparison with those of the
control plants.

The high rate (90 m® / fed.) increased spike length, diameter and
fresh weight, floret numbers and lower floret fresh weight per plant by 25.8,
70.8, 56.1, 53.3 and 56.4 % respectively, in the first season and by 249,
80.5, 58.3, 50.8 and 54.7 % respectively, in the second one, over those of the
control plants. There results are in agreement with those reported by
Gangadharan and Gopinath (2000), Conte et al,, (2001), Zaghloul and
Atfta — Alia (2001) and Pimpini and Zanin {2002) on Gladiolus ,and Badawy
{1998) and Abd — El Karim {2001} on tuberose.

The interaction between cultivars and fertliization was not significant
in both seasons. The best results Jwere obtained due to supplying both
cultivars with chicken manure at 90 m® / fed.
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Table (2) : Effect of chicken manure on spiké length, diameter and fresh
weight / plant of Gladiolus grandifiorus cv. White Prosperity
and Rose Supreme for the two seasons OF 2005 / 2006 and

2006 / 2007. _
hicken | __ Spike l?n!h {em)
nure rates| First season Sscond season
m” [ fad). ‘ Cultivars (A
B te Proa.| Rose Supr, | Mean'(B) | White Pros. | Rose Supc.] Mean (B)
0 85.36 64.54 64,95 70.22 69.32 69.77
0 7273 72.13 7243 78.14 77.06 77.60
77.98 76.18 77.08 81.16 80.97 81.07
0 82.19 81.24 81.72 88.00 86.23 87.12
(A) 74.57 73.52 - 7938 T78.49
L S.D5% A:NS B:280 AB:NS A:NS B:346 AB:NS
1% A:NS _ B:345 AB:NS A:NS_ B:460 AB:NS
Splke diameter (mm)
5.54 548 551 5.60 555 5.58
0 784 7.70 .77 7.92 7.81 7.87
0 8.24 8.10 8.17 8.35 827 8.31
0 9.46 9.35 9.41 10.11 10.02 10.07
WMean (A) 7.7 7.66 8.00 7.91
L.S.D5% A:N.S B:045 AB:NS A:N.S B:0.51 AB:NS
1% . A:NS  B:0.60 AB:NS A:N.S B:0.66 AB:N.S
Spike fresh weight lg)
0 19.89 18.66 19.25 20.63 2002 20.33
0 : 2544 24.97 25.21 26.33 26.07 2620
27.00 2595 26.98 29.25 28.14 28.70
30.13 30.04 30.09 32.28 32.08 3213
Mean (A) 25.62 2516 2712 26.58 -
L.S.D.5% ATNS  B:288 AB:!NS AINS B:281 ABNS
1% A:NS  B:358 AB:NS A:NS B:3.75 AB:NS_
Bulbs productivity :

It's clear that the corm and cormies fresh weights and number of cv.
White Prosperity gave higher values than that of cv. Rose Supreme in both
seasons, consequently, significant differences were found in the second
season only as shown in Tables (3 and 4).

Fresh weight of corms and cormles and number of commles of
Gladiolus plants were significantly increased due to the different chicken
manure treatments comparing to control treatment in  the two seasons as
shown in Tables (3 and 4).

The high rates of chicken manure (90 m® / fed.) increased fresh
weight of corm and cormies and number of cormles by 51.3, 69.9 and 43.3 %
respectively, in the first season and by 41.3, 65.2 and 3B.7 % respectively, in
the second one, over those of the control plants. In agcordance with these
results are the findings of Liu et af, (1998) and Atta — Alla ef al, {2003) on
Gladiolus, Wu et al, (1999) and Manish ef al,, (2000) on Liliurn, Alelio et al.,
(1997) on Iris.

The interaction between the two cultivars and chicken manure was
not significant in both seasons, except for number of cormles which was
significant only in the second season. The highest overal values were
obtained due to supplying both cultivars with chicken manure at 90 m®/ fed.
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Tabfe {3): Effect of chicken manure on numbers of florets , lower floret
and corms fresh wight / plant of Giladiolus grandifiorus cv.
White Prosperity and Rose Supreme for the two seasons

2005 / 2006 and 2006 [ 2007.

hicken . Number of florets / spike

anure First season 1 Second season
ates (m’ 4 Cultivars (A)
g’)) ) me lRose Supr.Mean (B) "::::’ ]Rose Supr. Mean (B)
0 6.18 6.02 6.10 6.35 6.28 6.32

0 8.40 8.30 8.35 8.60 8.47 8.54

0 9.15 9.11 913 9.44 9.29 9.33

Q 9.40 9.30 9.35 9.60 - 945 9.53

Mean (A) 8.28 8.18 8.50 8.37

L.S.D05% | A:NS B:082 AB:NS | AINS B:1.12 AB:NS
1% | A:NS B:1.10  AB: NS | A:N3 B:1.50 AB:NS

Lower floret fresh weight (g)
00 4.62 4,50 4.56 472 4.60 4.66
30 585 5.57 571 550 5.60 5.75
0 6.12 6.08 6.10 6.15 6.10 6.13
0 7.15 7.40 7.13 7.22 7.20 7.24
Maan {A) 594 5.81 6.00 5.88

LSD5% | A:NS B:046 AB:NS | A:0.26 B8:035 AB:N.S
1% | ANS B:0.62 AB: NS | A:0.44 B: 047 AB:NS

Corms fresh weight (g)
00 33.28 3237 32.83 36.19 35.72 35.96
30 40.57 39.40 39.99 42.98 40.62 41.80
60 A2.64 40.48 41.56 44.91 42.39 43.65
Iso 50.70 48.62 49.66 52,06 49.57 50.82
Mean (A) 41.80 40.28 44.04 42.08

LS5D5% | A:NS B:427 AB:NS | A11.20 B: 2.81
1% | A:NS B:5.69 AB:N.S | A:1.82 B: 3.74

AB: N.S
AB: N.5

Total chiorophyils content ;

The total chiorophylis content as affected by cuttivars was not
significantly influenced in the two seasons.

Table [4) shows the existence of significant differences in total
chlorophylls content in the two seasons due to chicken manure treatments at
the high rate giving the highest vaiues. The findings of Hetman et al, (2001)
on tulip. Are in agreement with this result.

The interaction belween the two factors was not significant in both
seasons.
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Table {4) : Effect of chicken manure on number and cormies fresh
welght and total chlorophylls content / plant of Gladiolus
grandifiorus cv. White Prosperity and Rose Supreme for the
two seasons OF.2005 / 2006 and 2006 / 2007,

- Number of cormies / plant -
Firat season Second season
AL Cultivars S
1571 15 15, 15.58 16.77 i AM664 )71 P 18T
19.68 19.37 19.53 2188 | 2070 21.28
21.89 20.44 47 2299 2118 2208
2278 21.85 2232 2330 | 2303 2347
2002 19.28 1.3 20.38
A:NS B:1.83 AB:NS A:143 7 B:194 AB:274
A:NS B:1243 AB:NS | A:245 B:258 AB:364
Cormles fresh weight (g)
8.80 8.71 8.76 | 980 9.83 9.87
1233 12.06 12.20 14.08 13.05 13.66
14.00 13.32 13.66 15.00 . 1498 14.99
1541 14.35 14.88 16.40 16.22 16.31
Mean (A) 1264 | q2.11 13.85 13.52 - ‘
L.5.D5% A;N.S B:1.71  AB:NS | A:098 - B:;132 AB:NS
1% A: N.S B:228 AB:NS A: 1.47 B:1.76 __ AB:N.S
Tatal chlorophylls contont (mg / g f.w)
0 3.12 3.03 3.08 3.25 3.10 .18
0 3.66 3.42 3.54 377 3.69 3.73
1 3.70 3.64 3.67 3.96 - 376 3.86
0 4.07 3.88 3.98 427 4.01 4.14
n {A} . 364 3.49 381 3.64
.D.5% AINS B:0.20 AB:NS A:N.S B: 6.22 AB: NS
1% A:N.S B:0.28 AB:NS A: NS B: 0.30 AB: N.S

Nitrogen, phosphorus and potassium In the leaves and bulbs :

Data in Tables {5 and 6) reveal that nitrogen, phosphorus and
potassium percentage in the leaves and buibs of cv. White prosperity were
higher than those of ¢v. Rose Supreme, yet the differences were statically
significant in the second season only in regard to nitrogen percentage in the
leaves and bulbs.

Conceming.the percentages of N, P and K in the leaves and bulbs of
Gladiolus piants they were sugmﬁcanﬂy increased, in both seasons, due to
chicken manure treatments in comparison with untreated plants, (Tabies 5
and 6). The highest values were recorded for chicken manure at 90 m® / fed.,
for the three N, P and K nutrients in both seasons. Similar conclusion were
reached by different researches on gladiolus (Zaghloul and Moghazy, 2001
and Zaghloul and Atta — All, 2001), Omithogaium (Goma 2000) and tulip
{Hetman et al,, 2001).

The interaction between the two cultivars and chicken manure was
not significant in both seasons.

Concemning the beneficial roles of organic festilizers, they provide the
soil with essential macro - .and micro — nutrients,” improve soil texture,
increase ion exchange capacity of the soil, absorb essential nutrients against
leaching and release such nutrients faster by microbial decomposition (Foliett
ef al., 1981). The use of organic fertilizers should be much more beneficial
under sandy soil conditions at which such experiment was conducted.
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Table {5): Effect of chicken manure on leaves nitrogen, phosphorus and
potassium %/ plant of Gladiolus grandifforus cv. White Prosperity
and Rose Supreme for the two seasons OF 2005 7 2006 and 2008 /

2007.
Leaves nitronen %
uiivars !l] =
[~ * ;
. [ Mean !E ros.| Rois F % ’E
fﬂ; X 138 J .
213 288 2.74 2.80
221 .00 2.3 292
2.3 3.15 3.05 3.10
.14 2,68
AB: NS | : B: 02T ABINS
AB: NS A: 018 B: 0.28 AB: N.S
0287 ['% .
0.404 0.515 0.510 0.513
0.408 0.518 0.512 0.515%
0.419 0.526 0.515 0
riid - D,
NS X AR NE
AB: NS A: NS B:0.129 AB: NS
2593 2.807 3045 3000 1 3.0%8
3 3543 4,252 4.220 A.236
1.561 4,275 4,267 4,271
3.590 4,288 4270 4.279

A: N.S

T A A NS ATNS B: 0.097 - N,
B:0.138  AB:NS A:NS B: 0129 AB:NS

Table (6) : Effect of chicken manure on corms nitrogen, phosphorus and
potassium % / plant of Gladiolus grandifforus cv. White Prosperity
and Rose Supreme for the two seasons OF 2005 / 2006 and 2006 /

Torme mirogen %
First season = Tﬂ_it[a Sacond season
ultivars !t%}

Rosé Syupr. | Mean (8] | Tos. | Rose Supr. | Mean (B)
1. T.fi( 1.37 129 1
1.42 148 165 1.50 1.58
1.66 1.70 1.86 1.75 1.81
173 1.81 1.92 1.84 1.88
1.50_ 1.70 8

: 0.11 B A 0,05 B: 0.14 :

B: 0.15 AB: N.S A 0.12 B: 0.19 AB: N.S
0.174 080 0150 0.1B0 0.185
0.226 0.228 0.234 0.228 0.231
0.228 0.230 0.246 0.234 0.240
0.236 0.238 0.258 0.240 0,249
0.216 232 | 6.221

B5: 0.033 TN ‘NS B: Q. :

B: 0.044 AB: NS A NS B:0019 AB:N.S
1881 1.887 1.900 1
2.230 2.235 2.342 2334 2330
b | 5| R | s | i

; , 2.

“BrO068 A NS B 008 AENY

‘B:0.085 AB:NS A: N3 B: 0.067 AB: N3
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