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ABSTRACT

This study was carried at Antoniadas Research
Branch, Hort. Res. Instit., Alex., Egypt. During two
successive seasons of 2005 and 2006. The aime of this study
was to study the effect effect of N-fertilization and irrigation
regime on growth, flowering and chemical composition of
chrysanthemum morifolium .The fertilization was added in
five levels of nitrogen ( ammoninm sulphate 20.5% N ), as 0,
1, 3, and 5g / pot. Potassium and phosphorus fertilizers were
added as constant rate of 0.5 and 2g / plant from potassinum
sulphate (48% K,0) and calcium super phosphte ( 15.5%
P20,) respectively .The fertilizer devoted to each pot was
monthly repeated for four times at one month interval. The
first was added one month after transplanting while the last
was before flowering .The irrigation regimes ( sprinkler and
furrow irrigation) with four levels (25% , 50%, 75%, 100%).
The obtained results led to the following :

To produce the best chrysanthemnm ( Dendranthema
grandiflorum, (Ramat) ) plant having the tallest plant, the
highest number of leaves / plant, heaviest fresh and dry
weight of vegetative parts, longest roots, and dry weight of
roots, earliest flowering, largest inflorescence diameter and
heaviest dry weight of inflorescence / plant as well as highest
N, P, K% in the leaves they should be fertilized with 9
ammonium sulphate ( 20.5% N ) / pot four times during
growth interval at one month the first was added one month
after transplanting while the last was befor flowering



27

J.Agric.&Env.Sci.Alex.Univ. Egypt Vol.7 (3)2008

prolonging the lr'ﬁgation regimes ( sprinkler and furrow
irrigation ) at 75% with 3g nitrogen .

INTRODUCTION

The interactive effects of nitrogen and water availabilities on
" plant growth and leaf photosynthesis have been well documented (
e.g., Radin and Ackerson 1981, Ghashghaie and saugler 1989 ). In
contrast, few studies have examined the interactive effects of nitrogen
and water availability on whole plant ( Wilson et al. 1980, Morgan
1984, Dickmann et. al. 1992 ).

It is difficult to isolete the effects of nitrogen and water
availabilities because water provides the medium for nitrogen uptake
by roots. Often, interactions have been studied by cessation of nutrient
applications to all plants when drought treatments have been imposed (
Radin and Ackerson 1981, Reich et al 1989 ). This approach makes
the isolation of treatment effects difficult because the nitrogen status
of plants will change differentially through time, according to
treatment .

There has been much discussion of the problems associated
with interpreting plant physiological responses when plant internal
nutrient status is changing ( Ingestad 1982, linder and rook 1984,
. Ingestad and Agren 1995; Hellgren and Ingestad 1996) .

We have examined the interaction of water and nitrogen
availabilities on whole-plant in Chrysanthemum grown under
conditions mani problems were obtained of either nitrogen at water
supply. Also, that faces the nutrition processes of floriculture crops
specially in Alexandria region .



28

J.Agric.&Env.Sci.Alex.Univ.,Egypt - Vol.7 (3)2008

MATERIALS AND METHODS

A series of pot experiments was carried at Antoniades
Research Branch, Hort. Res. Instit.,, Alex., Egypt during two
successive seasons of 2004 and 2006. The cuttings of Chrysanthemum
plant ( Dendranthema grandiflorum, Ramat. CV. Wilson’s white )
were taken in uniform size with an average length of 8.0cm and placed
in seed pans on February 9,2005 using an equal mixture of sand and
. peat — moss and placed in the green house. Two months later ( on
April, 11, 2005 ), The rooted cuttings were transplanted in 10cm
diameter pots using a mixture of clay and sand at the rate 1 : 1 by
volume ( one plant per pot ). To accelerate basal branching, the
growing point of all the plants was pinched on May 11, 2005. The
final transplanting to 30cm diameter pots was carried out on 27, May
2005 using the same soil mixture mentioned before.

A three well formed and distributed branches on each plant
were chosen on June 18, 2005 ( after three weeks from the final
transplanting ) for the experimental purposes. The disbudding process
was done for each branch to allow one terminal bud to develop for
each stem .

Fertilizer treatments included four levels of nitrogen (
ammonium sulphate 20.5% N ) as 0, 1, 3, and 5g 1.3 and 5g / pot
potassium and phosphorus fertilizers were added as constant rate of
0.5 and 2g/ plant of potassium sulphate { 48.5% K30 ) and calcium
superphosphate ( 15.5% P,Os), respectively for each treatment as the
- quantity of the fertilizers devoted to each pot was monthly repeated for
four times at one month interval. The first was added one month after
transplanting while the last was before flowering. Dbrigation and
agricultural practices were done whenever plants. needed ( Kandeel,
Y.M., etal, 2002).

- Two regime of irrigation (sprinkler and furrow irrigation) were
carried out with four level ( 25%, 50%, 75%, 100% ).

The statistical loyout used was a split plot Design of two
regimes of irrigation as main plot , whereas, the four treatment, of
fertilization expressed subplots .

Every treatment was replicated three times , three pots were used as a
plot. Analysis of variance was calculated according to Snedecor and
Cochran ( 1974).
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The vegetative growth measurements included : plant height
(cm), leaves number, and dry weight (g).

Dry weight of leaves (g), root length (cm) and dry weights of
roots / plant (g) . Flowering time ( days ) was calculated as the number
of days from planting to the first inflorescence open .

Number of inflorescence / plant, and dry weight (g) / plant .
Inflorescence diameter . (cm).

Chemical analysis of the leaves after bemg dried in an electric
oven at 70" for 48 hr, 0.1g of the dried sample was ground and used to
determine N, P and K% as follows :

Total nitrogen (%) was determined by the modified
* microkeldahl method as described by Piper ( 1947 ), phosphorus (%)
was estimated colorimetrically as recommended by Troug and Meyer (
1939 ) and K was determined by using flame photometer Brown and
Lilliland (1946).

The physical and chemical analysis of used soil before the final
transplanting are shown in Table (A). The chemical analysis of both
was determined to according to Jackson (1967) .

The chemical and physical analyses for the used soil in both
seasons are presented in table (A) :

The chemical and physical analysis of experimental soil in
both seasons such as, Ec, PH , cations and anions was carried out after
Black (1965). Nand P contents in the soil were determined according
to king (1951) while K was determined according to Jackson ( 1967 ).
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Table (A) : Some initial soil physicochemical characteristics of the
experimental soil .

Soil characteristics ‘ Clay soil Sand soil
SoilpH(1:25) 8.1 - 730
Soil Ec , ds m™ 0.76 17
Soluble cations ( meq L) '
Ca™ 178 8.0
Mg™ ' 0.70 5.1

"INa" ‘ 3.9 32
X 0.90 0.4
Soluble anions ( meq L™ )

CO5 - -

HCO; 1.87 25

cr 525 9.2

SO;” 038 5.0
Particle size distribution

Sand % ' 33.110 85.99

| site o - 13.06 15
Clay % 54.84 15
Organic matter, % 1.81 0.07
Total nitrogen, % ' | 124 124
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RESULTS AND DISCUSSION

'A- Effect on vegetative growth :

1- Plant height .

Data presented in Table (1) revealed that all
fertilization treatments significantly increased plant height over control
in both seasons. The highest increment was obtained from N; and N
treatments respectively in two seasons. The remainder nitrogen
treatment gave less value in two seasons. The control gave the least
values in the two seasons .

As shown in Table (1), the plant height increased during the
growing season with increase levels of irrigation and applied nitrogen
fertilizer. The highest reduction in plant height given (S1cm) by less
amount of irrigation amount of irrigation water treatment 25% (
- furrow and sprinkler ) along irrigation followed by 50% (55cm). The
maximum values of plant height during the growing season at 75%
with the sprinkler and furrow irrigation .

The piants fertilized with nitrogen gave higher values than
those of non-fertilized ones which may be attributed to that nitrogen is
of extreme importance because it is a constituent of proteins and
nucleic acids ( Bidwell, 1974).

Also the increase in plant height may be due to that
ammonium sulphate enhanced the absorption of minerals, mainly
nitrogen and this might in turn account much for the increase in
building up the metabolites necessary for plant growth. Similar trend
of results was found by El-Mahrouk (1996) on Chrysanthemum
carinatum Schoub, who found that, the different nitrogen levels
enchanced plant height and fresh weights of the foliage and roots
especially the rate of 4g N/plant of ammonium sulphate which gave
the highest values, Attia and Ahmed (1997) on Chrysanthemum
- morifolium declared that plant height, number of branches and dry
wight of leaves were increased by addition of 2 g N/Pot. Osman et al.,
(2001) on Ambrosia maritime L. declared that significant increases in
plant height, number of branches, fresh and dry weights per plant were
obtained by adding high Ievel of fertilizer of 150 kg/fed. Calcium
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super phosphate. 150 kg/fed. Ammonium sulphate and 75kg/fed,

potassium sulphate.

Table (1) : Effect of nitrogen ferlitizer and irrigation regimes
(sprinkler and furrow ) on plant height, leaves number of
chreysanthemum plants in two season (2004— 2006)

Plant Heig_ht, “cm”
2004 — 2005
Furrow
Sprinkler
Irrigation
atments 100% | 75% | 50% | 25% | 100% | 75% | S0% | 25%
fertilization
No 55 55 53 47 59 58 | 55 54
N, 59 75 64 51 74 7 66 58
N, 82 77 70 60 95 78 67 59
Ns 55 67 58 53 63 71 62 54

2005 - 2006
N 85 84 80 70.51 56 55 52 50
N, 87 86 82 85.90 75 72 64 56
N; 89 88 85 78.80 93 77 66 58
Ns 34 85 81 73 62 70 60 41
L.8S.D 05 = 95.51
Leaves Number -
2004 - 2005
No 34 37 38 28 33 35 34 20
N, 44 58 58 54 41 56 59 45
N, 50 60 -63 60 50 60 55 35
Ns 40 57 51 32 37 43 33 30
L.S.D 0.05 = 18.65
- 2005 - 2006
No 53 68 60 48 43 45 34 30
Ny 58 70 62 56 50 75 49 34
N, 60 75 68 65 60 76 55 45
N 57 67 64 55 54 63 50 39

L.S.Dw'—' 60.35

- Irrigation levels ( 100% , 75% , 50% , 25% )
- Fertilization levels ( Ny, N7, N3, Ns)
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2- Number of leaves / plant :

From the presentation in Table (1), data indicated that all
ferilization treatments increased number of leaves per plant over
control in both seasons. The increment was the highest significant for
N3 and N treatments in two seasons. These result indicated that leaves.
number by nitrogen fertilizer when compared to irrigation treatments.
However there was significant effect by interaction between irrigation
and nitrogen treatment .

Abdel-Hafiez (2002) evaluated the sprinkler irrigation for sun
flower, he found that by decreasing the amount of water applied, the
number of leaves decreased significantly by 5.75%

3- Leaf area/Plant :

It appears from Table (2) that all fertilization treatments
significantly increased leaf area / plant (L.A) over the control in both
seasons. The highest increment was obtained from Ns treatments

. followed by N treatment while the majority of the treatments gave
less values in two seasons. The control treatment gave the least values
in two seasons .

: The data reveled that there was increasing L.A due to
increase the available moisture and nitrogen fertilizer in root zone.
Irrigation treatments ( furrow and sprinkler ) by adding 3g (N3)

Z.give. greatest values during the growing season especially at 75%
Irrigation water followed by 100% , 50% and 25% at same levels of N,
sespectlvely

The maximum values given by irrigation treatment (75%)
spnnkler irrigations at the N of fertilizer. On -other hand the lowest
values of L.A were given by sprinkler 25% irrigation under nitrogen
femhzer rate 3g (N3) / pot .

. The increase in leaf area due to nitrogenous fertilization
might be attributed to the increase in the amount of metabolites
synthesized by plants leading to more growth in response to nitrogen

. fertilizer which enhances cell division and enlargement. The obtained
ﬁndmgs are in agreement with those mentioned by many workers
using nitrogen fertihzatlon such as El-Gahadban ( 1994 ) who stated
that fertilization of Mentha viridis with NPK mixture at the level of 25
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: 10 : 10 increased plant height, herb fresh and dry weights and gave
larger than control .
4- Leaf dry Weight :

From the Table (2) data indicated that all nitrogen treatments
increased dry weight of plant over the control in both seasons. The
increment was highest for Ns and N; treatments with nonsignificant
differences among themselves in both seasons, the remainder in
nitrogen treatments gave less value in the two seasons the lower.values
were resulted from the control (N,) in two seasons .

These results indicated that dry weight of leaves have been
affected by nitrogen fertilizer treatment when compared to the
irrigation water treatments. However there was significant effect by
interaction between irrigation and nitrogen treatments. The highest
values of leaves dry weight were obtained from N; with furrow and
sprinkler irrigation . However, the lowest values resulted from the
untreated plants (No) during both seasons .

The increase in leaves dry weight due to that
, nitrogen enhanced the parameters of leaf area . Similar results
were recorded by Khalafalla et al, (1994) on Jasminum
grandifiorum who reviwed that fertilization generally caused
significant increases in plant dry weight of the vegetative parts.

Also. Lebrun et al., (2000) found that with different levels of
NPK, Chamaerops plant produced the heaviest dry weight for both
aerial and root system .



35

J.Agric.&Env.Sci.Alex.Univ..Egypt Vol.7 (3)2008

Table (2) : Effect of nitrogen fertilizer and irrigations regime ( sprinkler and
furrow irrigation ) on leaf area and leaf dry weight of
chrysanthemum plants in two seasons ( 2004 — 2006 )

Leaf area / plant “cm®”

2004 - 2005

Furrow
Sprinkler

100%

75% 50% 5% 100% 75% 50% 25%

1065.2
1373.6
13885
1339.8

1194.8 ] 10263 1 10085 | 10655 } 1199.8 | 106.5 | 1006.5
14025 | 1345.7) 12099 | 13409 | 14004 | 12704 | 1209.9
1406.6 | 13675 | 12843 | 13472 | 1407.1 } 1355 ]| 12486
1516.7 1 13565 § 12564 | 13555 | 1405.8 | 1304 § 12864

2004 - 2005
No 11998 § 11954 | 10255] 1007 1064.9 | 1100.9 | 1025.6 } 1005.7
N, 13044 | 13438 }1247.7) 12098 § 1374.9 § 14033 ] 13489 | 12183
N 1340.4 } 13487 | 12704 | 1226.1 | 13893 | 1407.6 | 1348.7 } 12559
Ns 1346 15536 127731 1228 1380.5 | 1656.1 § 1308.3 | 12884

Leaf dry weight, “g”
2004 - 2005
No 2.15 2.71 242 2.57 2.2 2.12 1.65 1.24
Ny 4.94 4.20 4.15 351 341 233 2.16 R
N; 5.80 53.50 5.15 4.89 5.06 530 4.86 3.86
N, 3.64 3.34 300 244 2.27 2.29 7.96 1.17
L.S.Dgos = 595
2005 - 2006
Ny 2.57 21 2.50 234 221 2.12 1.75 1.56
N 4.80 421 3.6 3.15 3.10 338 2.16 238
Ns . 593 5.89 4.54 450 5.15 540 4.88 341
N, 3.64 3.00 3.42 245 2.40 2.85 2.28 1.95
L.S.D g3 = 5.967

- Irrigation levels ( 100% , 75% , 50% ,25% )
~ Fertilization levels ( No, N; , N3, Ns)
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5- Stem dry weight :

From Table (3) data indicated that all nitrogen treatments
increased dry weight of stem over control in both seasons. The
increment was highest for N;,N3,Ns treatments with non significant
" differences among them selves in both seasons. The remainder
nitrogen treatments gave less values in two seasons. The lowest values
were resulted from control (No) in the two seasons .

Showed the response of stem dry weight different amount of
irrigation water and nitrogen fertilizer management Data indicated that
decrease of the amount of irrigation water and nitrogen fertilizer added
to plants. Irrigation treatment 25% had lowest values of dry weight
under different levels of nitrogen. However, 75% irrigation treatment
had maximum dry weight .

The increase in the dry weight of the vegetative parts with the
increase in the added nitrogen rate may be attributed to the increase of
the leaf area as a result of increasing the cell number and size. It is
well known that nitrogen has outstanding importance, since it
comprises 40 - 50% of the dry weight of the protoplasm in the plant
cells. Nitrogen also takes part in chlorophyll composition and its
constituents of proteins, hence, encourages the development of the
. vegetative growth as mentioned by Bidwell (1974).

The obtained findings are in agreement with those mentioned
by many workers using nitrogen fertilization such as Attia and Ahmed
(1997) on Chrysanthemum morifolium, Schuch et al,, (1998) on
Dendranthema grandiflora who mentioned that plants fertilized with
80mg L had lower leaf and stem dry mass, less leaf area as were
deficient in leaf compared with plant fertilized with twice the amount
of N. The highest stem dry mass was produced with 160mg L.
Similar results were obtained by Badran et al., (2001a) on Tropaeolum
majus.

6- Root Length :

It is clear from Table (2) that all fertilization treatments
increased root length per plant over control during the two seasons. In
the second one the increment was highest for N; and N3 treatments.
The remainder nitrogen treatments gave less values in the two seasons.
The control gave the least values, in the two seasons.
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It is noteworthy that the medium nitrogen level (N3) gave the
longest roots in both seasons as this may result of a balanced nitrogen
level for root growth .

It can be seen from Table (3) that root length was decreased
when plant subjected to less amount of furrow and sprinkler irrigation

The reduction in root length also due to decrease the nitrogen
fertilizer rate. The maximum values of root length depended on
increase the available water from soil .

Hence all treatments have the same rank. It is clear that the
differences among irrigation water applied under the same level of N
were higher than those of N under the same amount of irrigation water
(El-Ganayni 2000 ) '

The increase in root length due to nitrogen fertilization may be
due to that nitrogen enhanced the parameters of plant height, number
of branches per plant, leaf area and fresh weight of the vegetative parts
which reflected on root length .

A similar trend of results was found by Kander and Zearche
(1997) on Chrysanthemum morifolium who found that high N supply
of 200 mg/litre resulted in good rooting .

Also, El-Shakhs, (2002) on Livisitona chinensis and
Ptychosperma elegans found that increasing NPK fertlization rates
" caused a progressive increment in root length .

7- Dry weight of roots per plant :

It is evident Table 3 from that the addition of N at any rate
resulted in a significant increment in dry weight of roots over the
control during both seasons. The treatments which gave the highest
dry weight of roots, in the two seasons, were N3 followed by N, Ns,
control treatment gave the least dry weight in the two seasons.

. The reduction in dry weight obtained from sprinkler irrigation (
25% and 50% ) from the plant growth more than furrow irrigation (
25% and 50% ) the maximum values of dry weight from irrigation
treatment were ( 100% and 75% ) under nitrogen rates N; and Nj. The
lowest values which given by sprinkler after furrow ( 25% and 50% )
irrigation under different doses of nitrogen fertilizer ( No, N, N3, Ns )

The increase in dry weight of roots per plant due to that
nitrogen fertilization treatments may be interpreted as was in case of
the fresh weight of roots .
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Table (3) : Effect of nitrogen fertilizer and irrigation regimes ( sprinkler
and furrow ) on stem dry weight, root length and root dry

Vol.7 (3)2008

weight on chrysanthemum plants in two seasons (2004 — 200

Stem dry weight “p*
2004 - 2008
Sprinkler Furrow
100% 5% 50% 25% 100% 75% . 50% 25%
524 5.06 4.5 344 5.30 5.60 491 320
N, 6.27 6.33 5 5.03 6.61 6.710 5.76 5n
N, 747 827 5.88 5.50 7.51 7.83 6.70 6.50
Ns 5.28 5.61 4.96 4.14 5.39 5.22 4.56 5.59
L.S.D oos = 5.99
2005 - 2006
No 5.60 523 4.96 320 5.06 524 4.96 4.50
N, 6.61 6.70 572 5.01 5.03 628 5.8 5.60
N 7.51 7.83 6.50 5.50 747 827 6.98 6.33
N 5.72 8.50 5.17 45 5.61 .61 5.50 3.44
L.S.D o5 = 6.48
Root length, “cm™
2005 - 2006
No 10 8 7.5 1.5 13 12.5 12 12
Ny 25 2 17 16 20 20 17 16
Ny 26 24 18 18 21 20 19 18
Ns 19 18 14 11 15 15 14 13.5
L.S.Dgos =17.89
2005 - 2006
No 10 8 75 75 13.03 12.34 1220 | 1214
N 25 24 18 17 2024 20 16.40 15.17
N; 26 26 19 18 2134 20.70 19.80 | 1875
Ny 16 16 15 14 20.10 15.50 1490 | 1441
L.S.D 05 = 18.945 °
Root dry weight, “gm”
2004 - 2005
No 7.07 7.00 5.42 335 6.56 6.16 5.63 7.3
N; 10.55 11.08 9.70 9.04 11.76 11.49 11.72 | 1085
Ny 13.87 11.87 | 10386 9.04 14.77 14.13 1268 | 1228
Ns 12.34 8.55 8.39 7.66 8.82 9.25 8.73 8.44
L.S.D s =53.203
2005 - 2006
No 7.19 6.49 4.66 430 10.60 10.89 5.63 415
N, 745 11.55 1.36 745 11.44 11.88 8.55 5.63
N 936 13.18 | 1035 991 14.14 14.75 920 9.50
Ns 7.01 8.50 7.40 7.39 12.67 12.70 8.1 5.20
L.S.D g0s =3.362

- Irrigation levels ( 100% , 75% , 50% ,25% )
- Fertilization levels ( Ny , Ny, N3 , N5 )
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These results are in agreement with those of El-Mahrouk
(1996) on Chrysanthemum carinatum, Schoub and El-Mahrouk and
Kandeel (1997) on Calendula officinalis.

B- Effect on flowering :
1- Inflorescence diameter per plant :

Data in Table (4) revealed that all fertilization treatments
" increased inflorescence diameter per plant over the contro! during both
seasons. The highest values were obtained from the treatment of Nj
followed by Nj then Np in the two seasons . The remainder nitrogen
treatments gave less values in the two seasons, while the control gave
the least diameter in the two seasons .

The maximum diameter of inflorescence was
obtained by adding N; with using the furrow and sprinkler
irrigation comparing with other treatments. These results may be
probably due to the increases in the florets number or
enlargement or both in the inflorescence .

Similar trend of results was found by Mostafa (2000) on
Chrysanthemum morifolium . These data agree with those obtained
by, Attia (1994) on Chrysanthemum morifolium, Belgaonker et al.,
(1997) on annual Chrysanthemum and Badran et al., (2001b) on
Gladious who mentioned that the highest values of spike length and
diameter, flowering part of spike length, fresh and dry weights of
, spike and florets number, diameter and fresh and dry weights were
obtained by the high nitrogen rate ( 99kg / feddan ) . ’
2- Dry weight of inflorescence per plant :

From Table (4) data indicated that dry weight of infloresecnces
per plant was significantly increased over the control due to the
different fertilization treatments. The highest dry weight of flowers
was obtained from the treatments of N3 and N in the first season and
second season . The remainder nitrogen treatments gave less values in
the two seasons. The lowest values were resulted from the control
treatment in the two seasons .

The reduction in dry weight obtained from furrow irrigations (
25% and 50% ) which consider the critical and sensitive periods from
the plant growth more than sprinkler irrigations ( 25% and 50% ) at
the same doses of nitrogen fertilization . The highest of dry weight of
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Table (4) :

Vol.7 (3)2008

Effect of nitrogen fertilizer and irrigation regimes (

sprinkler and furrow ) on Inflorescence diameter and
Inflorescence dry weight of chrysanthemum plants in two
seasons (2004 — 2006)

Inflorescence diameter
2004 - 2005
Sprinkler Furrow
100% 75% 50% 25% 100% | 75% | 50% | 25%
12.90 12.7 12.6 10.00 11.2 11.13 | 10.89 | 10.8
134 13.40 13.3 13.10 12.9 12.8 124 | 12.1
13.70 1341 13.41 1240 134 132 13.1 13.0
13.2 - 13.2 13.1 12.11 11.6 11.6 | 114 | 112
2008 - 2006
No 12.3 12.20 11.90 11.10 1123 ] 11.02 1 1096 ] 10.8
Ny 13.45 13.41 13.4 13.1 1330 13 125 | 116
N; 13.75 13.50 132 13.10 13.9 13.5 12.8 | 124
Ns 13.0 12.91 12.9 12.70 1201 | 1200 ] 119 | 11.5
LSD oos ™ 1.415
Inflorescence dry weight
2004 - 2005
No 2.68 2.66 25 2.10 222 202 ] 1.90 | 1.88
Ny 525 320 3.1 2.56 6.55 480 | 4.16 | 331
N; 621 4.80 331 2.89 9.86 582 | 525 | 3.20
Ns 522 2.87 2.56 2.27 4.52 2.89 | 2.77 | 2.66
L.S.IM = 3854
No 2.63 2.50 2.54 2.11 2.18 1.89 | 143 1.43
N 443 432 2.88 2.62 3.09 1563 | 534 | 5.34
N; 5.89 5.50 328 2,70 5.70 830 | 577 | 5.77
Ns - 5.12 4.16 2.82 2.55 229 127 | 155 } 1.55
L'S% =14.73

- Irrigation levels ( 100% , 75% , 50% , 25% )
-Fertilimtionlevels(No » N1, N3 ,Ns)
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flower was obtained from the treatment of N3 under sprinkler at 75%
of irrigation .

This result may be attributed to the reasons mentioned before
in case of the other flowering parameters .

The obtained results are similar to those reported by Rao et al,,
(1983) on Pyrethrum, who found that N fertilization caused increase in
plant height, branches, number flower number and flower dry weights

C- Effect on chemical composition :
1- Nitrogen percentage :

' As shown in Table (5), it is clear that all fertilization treatments
containing nitrogen increased N% in the leaves over control during the
two seasons. The highest values were obtained from Ns treatment,
followed by N3 treatment. However, the majority of treatments gave
less values while control gave the least values in the two seasons.
Generally, nitrogen percentage was gradually increased by increasing
the rate of nitrogen fertilization .

There was increasing in nitrogen concentration (%) and N -
uptake of shoot system and total nitrogen (%) in leaves .

It is clear that the highest percentage nitrogen N; in the leaves
of chrysanthemum plant was given by application the furrow and
sprinkler irrigation with adding N comparing with other treatment,
these results may be due to that reduced the leached amounts of N as
NH, and less .

Similar trend of results was stated of by klock — Moore
(2000 ) on Salvia splendens plant .

_ This result was probably due to that the used soil medium had
" insufficient amount of N, consequently any increment of N to the soil
could be absorbed and translocated to the leaves .

The obtained results are in close agreement with those reported
by Rao et al., (1983) on Pyrethrum ( Chrysanthemum cineraricfolium
), Menesi ( 1995 a and b ) on Ammi majus and Ammi visnaga, El-
Mahrouk (1996) on Chrysanthemum carinaturm, Schoub, and Badran
et al,, (2001a) on Tropaeolum majus, who reported that to increasing
nitrogen in fertilizer led to increase its percentage in the leaves of
plants .
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Table (5) : Effect of nitrogen fertilizer and irrigation regimes ( sprinkler
and furrow) on nitrogen, phosphorus and potassium content
(%) on leaves of chrysanthemum plants in two seasons ( 2004 —

2006)
Nitrogen mtenmg
2004 - 2005
Sprinkler Furrow
Irrigation
freatments | 100% | 75% | 50% 25% 100% | 75% 50% 25%
fertilization
No 318 276 | 263 1.98 335 293 2,67 264
Ni 341 282 | 214 2.1 337 298 278 267
Ny 355 28 | a7 221 355 3.02 291 282
N; 3.59 290 | 281 2.37 3.59 3.30 2.98 2.91
| LS.Doss=1.176
2008 - 2006
No 3.19 219 | 277 1 29 295 294 293 2.83
N, 340 241 | 296 294 318 297 294 2.85
Ny 3.56 260 | 298 295 320 3.03 295 287
Ns 3.59 290 | 2.2 297 325 3.10 298 289
L.S.D g0s =0.5399
Phosphorus content (% )
2004 - 2005 - —
No 0.61 051 | 0.51 0.51 0.57 0.54 0.53 0.51
N, 0.65 053 | 053 0.57 0.65 0.59 0.54 052
Ny 0.66 0350 | 057 0.62 0.63 0.63 0.56 0.53
Ns 0.65 0.56 | 055 0.60 0.64 0.56 0.56 0.55
L.S.Doos =041
___2005-2006 -
No 0.61 047 | 0.2 0.52 0.59 0.55 0.54 0.52
N, 0.65 055 | 054 0.58 0.63 059.] o055 0.54
N 0.68 058 | 058 0.65 0.64 0.61 0.56 0.56
N;s 0.66 056 ] 0.56 0.62 0.65 0.63 0.57 0.57
L.S.D pos = 0.181
) Potassinm content (%)
2004 - 2005
No 2.01 T2 ] 181 | 1.06 188 ] 183 ] 167 1 163
N, 2,04 181 | 183 1.62 191 1.86 1.80 1.3
, Ny 207 192 | 1.88 1.98 193 1.89 1.84 1.78
N 2.17 1.82 | 1.78 1.89 1.97 1.91 1.87 1.81
L.S.D oes =2.513 _
20057006 — —
No 2.01 186 [ 1.70 1.61 1.89 1.85 1.69 1.65
N 205 192 | 1.74 1.63 1.97 1.88 1.81 1.74
Ny 207 194 | 185 195 198 1.90 1.84 173
Ns 2.17 188 | 1.78 1.86 1.92 1.92 1.88 1,79
[ L.S.D oes =0.363

- Irrigation levels ( 100% , 75% , 50% ,25% )
- Fertilization levels ( Ny, Ny , N3, Ng)
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2- Phosphorus percentage :

The results shown in Table (5) revealed that all fertilization
treatments sxgmﬁcantly increased P% in the leaves over control during
the two seasons. The highest values were obtained from N;and N3
treatments , there was a gradual and slight decrease in P% at the N
levels more than N3 which may be due to that there was an antagonism
between phosphorus and the high levels of nitrogen .

The highest phosphorus level (%) in the leaves was obtained
by adding N3 in combination with using furrow and sprinkler irrigation
(75% and 100% ) as compared with other treatment (50% and 25% ).

The increase in phosphorus percentage due to nitrogen
fertilization treatments may be interpreted as was in case of nitrogen
percentage .

These results are parallel with those obtained by and El-
* Mahrouk and Kandeel (1997) on Calendula officinalis who reported
that increasing nitrogen in fertilization led to increase N, P and K % of
leaves .

3- Potassium percentage :

Data presented in Table ( 5 ) clearly reveaied that all
fertilization treatments increased K% in the leaves over control during
the two seasons. The highest valugs were obtained from Nj treatment.
The remainder treatments gave less values in the two seasons. The
lowest values resulted from the eentml plants during both seasons.

The highest percentage of potassium content in the leaves was
found by the addition of the medinm rate of N3 under the two regimes
( Sprinkler and furrow ) comparmg with other treatments during the
two seasons.

From the above mentioned results it can be concluded that N; -
fertilization increased the capacity of plants to absorb nutrients well as
the high capacity of the plants supplied ‘with nitrogen in building
metabolites, which in turn contiibute much to the increase of the dry

matter content and nutrients uptake.
’ The obtained results are in conformity with the findings of
Selim (4990) on Pelargonium zonale who mentioned that nitrogen
fertilization*increased N, P, and K in the leaves. Also, were the results
of El-Mahre (1996) on Chrysanthemum carinatum, Schoub.

Generally, wrh usmg the different levels of nitrogen the
NPK% incrgased in the leaves of Chrysanthemum. potassium is
important pis a structural part on many compounds notably nucleic
acids and phospholipids, in addition to its indispensable role in energy
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metabolism and K is important in respiration, carbohydrate
metabolism and over all metabolism of plants (Bidwell, 1974).

Also, the increase in the contents of NPK in the leaves of
plants might be understood in the light of the vital and physiological
roles of these macrountrients in plant growth and development as
discussed earlier. In addition, the increase in these contents could be
resulted from the increase in the uptake of N, P and K due to the
increase in root system. Which becomes more capable of absorbing
more amounts of these nutrients.

Sprmkler irrigation system was successful to save the mtrogen
fertilizer in soil however, furrow irrigation was leached it to the
bottom layer and plants was higher efficient in using it .
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