J. Agric. Sci. Mansoura Univ., 28 (6): 4919 - 4929, 2003

GROWTH AND FLOWERING OF CHRYSANTHEMUM
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. EFFECT OF GROWING MEDIA AND AMMONIUM
SULPHATE ON Chrysanthemum morifolium CV. SUPER

YELLOW.
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ABSTRACT

A pot experiment was executed during 2000 and 2001 consecutive seasons
to explore the response of Chrysanthemum monfolium Ramat ¢v. Super Yellow plants
grown in 4 different growing media (sand, sand + cofton seed hulls (C.5.H.), sand +
hyacinth compost (HCN), ar loamy soil), to 4 ammonium sulphate fertilization rates (0,

4, 8 or 16 g/25 cm pot).

Obtained resulis indicated that growing Chrysanthernum plants in sandy sil
amended with cotton seed hulls {CSH) or hyacinth plants compest (HCN), as well as,
lcamy soil caused considerable increase in vegelative growth characters, flowering
parameters, photosynthetic pigments and herb % of N, P an K, in comparison with
those obtained by sandy soil-grown plants. The results of sand + CSH or sand + HCN
were, nearly, equal to those of loamy soil. However, loamy soil delayed flowering date
in comparison with thal of sandy soil.

In relation to ammonium sulphate, the gradual increase in its rate
caused gradual improve in alt vegetative growth, flowering production and
chemical composition, but the high rate of ammonium sulphate delayed
flowering date of Chrysanthemum plants.

INTRODUCTION

Chrysanthemum morifolium, plant, {Fam. Asleraceae) is of great
importance in the ornamental plants market. It is one of the highly desirabie
flowering plants used in flower beds, for cutflowers and as pot plant. The
variation in flowers feature, size, shape and colour, as well as, the long vase
liile may explain the increasing demand on such plant.

Many workers studied the Influence of different growing media types
on various plant species, and reported that the addition of some composted
organic materfals such as cotton seed hulls (Abdou, 1987); hyacinth plants
(EI-Sirafy et al, 1988), or akalona (Badran et af, 1893) to soils of different
texture makes the soil, and the sandy one in paricular, capable of holding
more water available for plant growth and enhances its physicai, chemical
and microbioicgical properties. By sequence, an appreciable improve should
be occurred on vegetative growth, accompanied with an enhancement of
flowering aspects and an increase in the uptake of different nutrients (Morsy
et al, 1982 on maize, Abdalla et al, 1984 an different crops: Abdou, 1887 an
Khaya senegafensis seedlings; EI-Sirafy et ai., 1589 an pepper; Al-Badawy
et al, 1988 on Chrysanthemum morifofium and Badran ef al, 1993 on
Achillea milfefolium). Moreover, many lrials were conducted on the
improvement of the physio-chemical properties of the scils by the addition of
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boudorite, town refuse, dried sludge and cereal straws (Abd-Elmalik et al.,
1970). Furthermore, Gohar ef a/,, (*978) concluded that the organic materials
such as rice straw and collon seed i wlis increased tha actinomycetes, fungi,
azotobacter and cellulose decomposers.

Concerning the influence of nitrogen fertilization many investigators
studied its effect on different herbaceous and ormamental plants. Abd-
Alazeem (1993) on Tagetas minuala, Adham (1997) on Rosa polyantha, El-
Mahrouk et al. (1999) on Jasminum grandiflorum and Badran et al. (2001) on
Tropaeclum majus found that nitrogen fertilization at various rates enhanced
different vegetative growth characters, flowering parameters and chemical
constituents of such plants. Similar results were obtained on Calenduia
officinalis (Abdalla ef al, 1991 and Abdou et al, 2003); Chrysanthemum
momclium  (Attia and Ahmed, 1957 and Khattak ¢t al., 1993} and Borage
officinalis (Refaat et a/,, 2000).

MATERIALS AND METHODS

This investigation was conducted in the nursery of Fac. of Agric.,
Minia Univ. during the two successive seasons of 2000 and 2001 to study the
influence of four growing media and four ammonium sulphate rates on
Chrysanthernurm morifolium, Ramat ¢v. Super Yellow.

Uniferm  10-cm long cuttings were planted, individually, in 10-cm clay
pots on March 1% 2000 and 2001. ©On June 1" the seedlings were
transplanted to 25-cm clay pots filled with & kg of different growing media,
namely, sand; sand + cotton seed hulls {C3H) compost {11 viv); sand +
hyacinth (HCN) plants compost (1:1 v/v} or loam. Physical and chemical
properties of sand and loamy soils are shown in Table {A), while those of
activated colton seed hulls {CSH) and hyacinth compost (HCN) are shown in
Table (B).

The experiment was arranged in split plot design with three
replications and five plants in each replicate. The four growing media were
the main plots and the four ammonium sulphate {20.6% N) rates, 0, 4, 8 or 16
giuot were the sub plots. Two weeks after rransolaniing, all plants including
control ones were pinched cut. Each one of the ammonium sulphate rates
was spiilted te 4 equal doses and added, at 2-week interyals, starting one
week after pinching. Moreover, ali plants, including control ones, received 3
g/pot calcium superphosphate (15.5 % P,Os) before planting and 0.5 g/pot
potassium sulphate (48.5% K;O) one week affer pinching. All other
agricultural practices were performed as usual.

The following data were recorded: plant height, stem diameter,
branch number, herb fresh and dry weights, flowering date (number of days
from transplanting till flowering), flower diameter, number of flowersiplant,
fresh weight /plant. Moreover, chemical analysis was carried out to determine
N, P and K % in the herb according to A.Q.A.C. (1880}, and the contents of
chlerophyll a and b and carotencids were estimated in the leaves before
flowering stage according to Fadl and Seri-Eldeen (1978). Qbtained data
were statistically analyzed using ANQVA test method as described by Little
and Hills (1978).
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Table (A}: Physical and chemical properties of sand and loamy soils:

Property Sandy soil Loamy soil

Sand % B83.43 6.15
Sit : % 12.46 40.72 |
Clay % 4.11 53.13
CaCQO, % 10.05 1.565
Total N % 0.02 0.14
Exch. Kmg/100 g 1.81 2.30

| pH1:2.5 8.14 8.11
Q.M. % 0.30 1.71
Carbon % 0.17 0.99
C/N ratio ] 15.8 7.58

Table {B): Physical and chemical properties of cotton seed hulls (CSH)
and hyacinth compost {HCN).

Property CSH HCN
Moisture % 6.2 7.2
WH.C. % 318.0 317.0
pH 1:2.5 6.85 £.91
Total N % 261 3.50 B
0. M. % 60.01 59.12 [
Carbon - % 34.84 36.91
CIN ratio I 13.35 | 10.56

RESULTS AND DISCUSSION

Vegetative Growth Characters: :

Obtained data in Tables (1 and 2) reveal that the addition of cotton
seed hulfls {CSH) or hyacinth plants compost (HCN) to the sandy soil caused
considerable improvement in different vegetative growth ftraits, in both
seasons, in comparison with those of plants grown on sandy soil. The
differences between such two amended soils 2nd the sandy one were
significant for plant height; stem diameter and herb dry weight/plant in both
seasons, Moreover, such two amended soil types were almost as effective as
the superior loamy soil in increasing all vegetative growth characters as
clearly shown in Tables {1 and 2).

The role of amended sandy soil in augmenting different vegetative
growth characters of various herbaceous and ornamental plant species was
reported by Abd-Elmalik et al (1970), Gonhar et al (1978), Morsy ef al.
(1982), Abdalla et af. {1984), Abdou (1987), El-Sirafy et ai. {1989), Al-Badawy
et al (1989) and Badran ef al (1993). The marked increase in different
vegetative growth characters of plants grown in amended sandy soil may be
due to the soil microorganisms which convert organic nitrogen to ammonia
and nitrale, and to the low E.C. and high F.C. which supply available water in
adequate guantities for cell turgidity and enlargetnant led to enhance plant
height, siem diameter, branching and, by seguence, herb fresh and dry
weights (Mastalerz, 1977). Moreovers, Yashie and Watanbe (1966} reported
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that the presence of organic materials in potting medium increased
granulation, pore space and water holding capacity. Furthermore, the
favourable effects of potting -media (CSH and HCN) on vegetative growth
characters may be due to the initial presence of high contents of N, P and K
in these media and containing raw organic malter {composting colton seed
hulls and hyacinth plants) which provide the desired structural, water holding
capacity and drainage properties.

Table (1). Effect of groewing media and ammonium sulphate on
vegetative growth of Chrysanthemum morifolium cv. Super
Yellow during 2000 and 2001 seasons.

- First season Second season
Growing Ammonium sulphate gfpot B | Ammonium sulphate gipot B
media A 0 | 4 | 8 | 18 [Mean| 0 | 4 | 8 | 16 |[Mean
' Plant height {cm)
Sand 557588 619 | 646 [ 60.3 | 603|626 | 657 |68.3 | 64.2

Sand +CSH 60.8 [ 63.7 | 668 684 (649 | 657 |68.2 | 706|729 | 694
Sand +HCN | 61.3 (633 | 666 | 60.7 | 65.2 | 66.4 (686 | 71.5 | 74.7 | 70.3

Loam 622|650 681|705 |66.5|681|722|742 766|728
Mean 60.0 | 62.7 | 65.9 | 68.3 65.1 | 67.9 | 705 | 731
L.5.0. 5% A 4.2 B: 3.8 AB: 76 |A:5.0 B. 4.4 AB: 8.8

Stem diameter {(cm}
Sand 412|428 | 446 | 458 (436 | 432 | 457 | 481 | 456 | 4.67
Sand +CSH | 442 | 452 | 474 | 485|463 | 447 | 4980 | 520 | 536 | 5.06
Sand +HCN | 447 | 461 | 485 | 4052 | 471|482 | 508 | 537 | 540 | 517
Loam 463|472 496|511 | 486|488 [ 513|538 | 547 | 5.22
Mean 441|453 | 475 | 4.87 4701492519 | 530
LSD. 5% [A024 B:0.30 AB.0.60([A; 0.36 B: 0.28 AB: 0.56
Number of main branches/ptant
Sand . [ 320341 (353357343 (316|334 (351 368|342
Sand +CSH | 323343 /364 |372/351)354]363|375)391|3MN
Sand +HCN | 3.41 | 3.74 | 380 | 3.90 ( 3.71 | 3.60 | 3.81 | 3.89 (412 | 3.86
Loam 367 308 436|454 |414| 367 | 388 | 4.06 | 4.28 | 3.57
Mean 3.38 [ 364 383|393 3.49 | 367 | 3.81 | 400
L.8.0.5% [A;0.M B: 0.36 AB:NS|A: 036 B:0.27 AB; N.S.
- Herb fresh weight/plant [g)
Sand 104.8/108.4|114.5(116.8|111.1|109.7(120.5|123.0 1256|1197
Sand +CSH [111.7(114.4|119.6|122.7|117.1|119.1(124.6| 1277 [132.4|126.0
Sand +HCN [113.4[116.5(118.7(125.8|118.6(120.1(125.7 |128.0(135.2|127.3
Loam 116.2(119.1[125.3[131.1[123.9|121.2|126.8 | 130.1 [135.9|120.2
Mean 111.5(114.6[120.5[1241 117.5(124.4[127.2]|132.2
L.SD. 5% |A:9.4 B:7.3 AB:N.S |A: 8.7 B:8.3 AB: N.S.
CSH = Cotton seed hults  HCN = hyacinth plant compost

in regard with the effect of ammionium suiphate, aif of the studied
growth traits, plant height, stem diameter, branch number and herb fresh and
dry weights were gradually increased by the gradual increase in appiied
fertilizer rate, with the best results being obtained due to the high rate (16
g/pot) in both seasons, (Tables 1 and 2). Significant differences were
delected, in the two seasons, between medium , high fertilization rates and
the unfertilized plants for all vegetative growth characters.
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Table {2): Effect of growing media and ammonium suiphate on

yegetative

growth

and flowering parameters of

Chrysanthemum morifolium cv. Super Yellow during 2000

and 2001 seasons,

First season

Second season

Growing Ammonium sulphate gipot B
media A Q 4 8 16 [Mean; 0 ] 4 8 ] 16 |Mean
3323401 324
Mean 3.5 i . .
L.8.0. 5% - A24 B34 AB:N.S. |A: 3.0 B 31 AB: N.S.
Flowering date {day)
ISand 151.0 |157.2| 1576 |158.811568.2|154.2 160.6}161.9 162.8|159.7
Sand +CSH 154.5(160.3|161.1|162.2 |159.5|166.3|163.2 | 163.8 [ 165.3162.2
Sand +HCN 156.2 |161.0| 162.6|163.4 |160.6|158.5 | 164.2|165.7T | 167.5|164.0
{ aam 161.7 | 167.5/ 169.6/172.4]/167.8/164.6 | 160.6 170.9|173.7 [ 169.7
Mean 155.9]161.5]162.7|164.2 158.4164.4[165.4[167.3 |
L.S.D.5% - A 94 B: 8.5 AB: NS |A:B6 B#6.8 ABN.S. |
Flower diameter {cm)

Sand 7.82 | 8.31 732 | 761772 793|765
and +CSH B8.28 | 8.63 B.16 ;864 [ 880 | BBT | BB2
Sand +HCN B40 [ 8.75 B.19 | 865 | 8.84 | 9.05 | 8.68
Loarm ‘ . , 8.42 | 8.91 | 9.09 | .22 | 8.91 |

Mean 8.29 [8.71[9.02]927 ] B.02 {845 [ 861 | 877

L.S.D. 5% A:063 BO.MM AB:INS.jA:0.77 B:0.55 AB: N.S.

Number of flowers/plant

and 422 | 45.8 | 46.7 ‘ B | 4431472 | 496 | 51.0) 480
Sand +CSH 474 | 508 | 83.2 . 61502820529 )552) 526
Sand +HCN 48.3 | 52.2 | 552 51.7 | 63.4 | 552 | 56.9 | 54.3
Loam 51.5 ) 56.7 | 58,3 . 530 | 555|573 1581 | 56.0 |
Mean 474 | 514 | 534 | 558 498 | 520 [ 3.8 | §5.3 i
LS.D. 5% A a1 B:36 AB:72]A:37 B:35 AB: 7 0]

CSH = Cotton seed hulls

HCY = hyacinth plant compost

In agreement with these results were those revealed by Abdalla et al.
(1991) on Calendula officinaiis, Abd-Alazeern (1993) on Tageles minuala;
Adham (1997} on Rosa polyantha; Attia and Ahmed (1997) and Khattak et a/.
(1999) on  Chrysanthemum morifolium; El-Mahrouk ef af, (1999) on
Jasminum grandiflorum; Refaat el ai. (2000) on borage; Badran et al. {2001)
on Tropaeolum majus and Abdou el al. (2063} on Calendida officinalis. The
effect of nitrogen fertilization in improving vegetative growth characteristics
could be due to its vilal role in supplying the planis with N reguired for
promoting plant metabolism and activating the phvsiological processes which
lead tc enhance growth and development. Bidwell {1974) daclared that
nitrogen is required for growth through the production of proteins used in the
formation of protoplasm for new cells, as well as, formation of chlorophyll and
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cytochrome. Moreover, nitrogen application enhances the occurrence of
amides, aming acids, nucleic acids, hormones and vitamins.

The interaction between. growing media and ammonium_sulphate .
rates was significant anly for plant height and stem diameter in bolh seasons
as indicated in Table {1). The tallest plants with thickest stems were those
grown in sand + CSH, sand + HCN or fopam and supplied with8 or 16 g
ammonium sulphate per pol.

Flowering Parameters:

Flowering date was significantly delayed due to the use of loamy sail
versus sandy soil, while, the two amended sandy soils gave intermediate
values. Such results were Similar in the two seasons. Flowering date was
delayed by 11.6 daysin the first season and by 10.0 days in the second one
due 1o loamy soil in comparison with sandy soit as clearly shown in Tabie {2).
On the other hand, flowering date was gradually delayed parallel to the
increase in ammonium sulphate rate. Significant differences were obtained
due to the medium and high N-rate in comparison with unfertilized plants,
(Table 2). The high N-rate delayed flowering date by 8.3 and 8.9 days in the
firsl and second seasons, respectively. These results are in accordance with
those of Al-Badawy of al. (1989} on C. morifolium and Badran ef al. (1993) on
A millefolium conceming growing media; and with those of Attia and Ahmed
(1997} on C. morifolium, Badran et al. (2001) on T, majus and Abdou ef al.
(2003) on C. officinalis regarding nitrogen fertilization. The interaction
between the two faclors, however, was not significant. The trend of delayed
flowering date due to loamy soil versus sandy soil might be attributed to the
fact that loamy soil, which characlerized with better physical, chemical and
biglogical properties, is more capabie of producing better vegetative growth
which requires longer time than that of sandy saoil-grown plants. Similarty,
supplying the plants with the high rate of N-fertilization encourage the plants
to be taller, thicker with more branches and heavier vegetative growth than
the unfertilized piants.

In relation to the flowering parameters, flower diameter, flowers
numberiplant and fresh weight of single and total flowers/plant, they were
increased due te growing the plants in amended sandy soils, or leamy soil, as
well , in comparison with those of sandy soil-grown plants, The differences
were significant except that of fresh weight of single flower in the second
season. In accordance with these results were those of El-Sirafy ef al. (1989)
on pepper, Al-Badawy ef al. (1988} on C. morifolium and Badran et al. {1993)
on A millsfolium who obfained better flowering by amending the soil with
composted cotton seed hulls, akalona andfor hyacinth plants. The
appreciable improve in flower parameters of amended sandy soil-grown
plants is due, primarily, to the favourablie effects of such amended materials
an vegetative growth which reflected on flower production, Alse, to the direct
desirable influence of such amended materials on flower initiation and
development.

In regard to ammonium sulphate fertilization, all flowering parameters
under study were gradually improved by the graduai increase in the fertilizer
tate in the two seasons. The differences were significant for the four flowering

4924



J. Agric. Sci. Mansoura Univ., 28 (6), June, 2003

parameters, except that of fresh weight of single flower in the first season as
shown in Tables {2 and 3}. The highest values were obtained from the high
fertilization rate (16 g/pot), however, no significant differences were detected
between the medium and the high ferfilization rales. These resuiis arein
great harmony with those revealed by Abdatla et al. (1891) on C. officinalis,
Abd-Alazeemn (1993) on T. minuata, Adham (1997} on K. polyantha, Khattak
et af (1991) on C. monfolium and Refaat et af. (2000} on borage. The
interaction between growing media and nitrogen fertilization was significant
for total flowers number and total flowers fresh weight/plant in both seasens,
{Tables 2 and 3). The highest values were obtained from plants grown in
amended sandy soil and loamy scil and supplied with either medium or high
ammonium sulphate rate.

Table {3): Effect of growing media and ammonium sulphate on flowering
parameters and chemical composition of Chrysanthemum
morifelium_cv. Super Yellow during 2000 and 2001 seasons.

First season Second season
Growing Ammonium suiphate g/potB | Ammeonium sulphate g/pot B
media A 0 | 4 | 8 | %6 Mean] 0 | 4 | 8 | 16 [Mean
Fresh weight of single fiower {g)
Sand 210 | 212 | 217 | 220215 | 203 | 215 | 221 | 224 | 2.16
Sand +CGH 217 1220|225 | 227 | 222 | 212 | 217 | 225 | 228 | 2.21
Sand +HCN 222 1225|226 | 228 |225|2.14 220|224 |227 |2.21
Loam 2251229232 | 234|230 2211223 |226)|230]|225
Mean 219 | 222 | 2.25 | 2.27 243 1219|1224 | 2.27
L.S.D. 5% A 012 B:N.S. AB:N.S. [AN.S. B:0.10 AB:N.S.
Total flowers fresh weight/plant {(g)
Sand 88.6 | 97.1 (101.3|106.3| 98.3 | 89.9 [101.5(108.6(114.2(103.8
Sand +CSH 102.9|111.8 (1187 |124.9|114.8|106.4 |112.8|119.0|1259| 116.0
Sand +HCN 107.2(117.5|124.8 (130.2 |119.9/110.6/117.5|123.6 | 129.1 | 120.2
Loam 115.9 | 129.8|135.3|145.3 |131.6|117.1|123.8|129.5|133.6 |126.0
pMean 103.7 [114.1]120.3]126.7 106.0| 113.9)120.4 | 125.7
L.S5.D. 5% A: 84 B:10.1 AB: 203 A 114 B:120 AB: 24 .1
Chlorophyll a content {mg/g F.W.)
Sand 214 | 226 | 236 | 242 | 230|217 | 229 | 239 | 244 | 232
Sand +CSH 224 | 236|245 | 248 | 233 | 227 | 238 | 247 | 250 | 2.41
Sand +HCN 228 | 237 | 247 | 249 | 2401230 | 239|247 | 249 | 2.41
Loam 231 1238|247 249 241 [233[238|248|2521243
Mean 224 (234|244 | 247 227236 [246 | 249 | i
L.S.D. 5% A: 0.08 B:0.06 AB:0.12/A:0.07 B:0.04 AB: 0.08;
Chlorophy!l b content {mgfg F.W.}
Sand 0.717{0.74510.794 0.815|0768]0.725[0.768]0.800 | 0.818]0.778
Sand +CSH 0.75310.793|0.8260.833.0.801 0.762;0.799 0.831/0.840 | 0.808
Sand +HCN [ 0.765(0.797 |0.831 [0.845' n.810 0.772,0.804 | 0.830|0.844 [ 0.813
Loam 0.77410.798,0.832/085110814 0.786|0.8130.834 |0.858 | 0.823
Mean 0.75210.783[0.8210.836]  [075110.796]0.8240.840
L.S.D. 5% A 0.032 B:0.050 AB-0.101A: 0025 B:0.046 ABR:0.092

CSH = Cotton seed hulls

HCN = hyacinth ptant com
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Chemical Composition:

The three photosynthetic pigments, chlorophyll a and b and
carotenoids were significantly promoted, in the two seasons, due to growing
Chrysanthemum plants in sand + CSH, sand + HCN or loamy soil in
comparison with sand only as clearly indicated in Tables (3 and 4). These
results are in accordance with the findings of Abdou (1987) on Khaya
senegalensis and Al-Badawy el al. (1989) on C. morifoliumn.

Data in Tables (3 and 4) showed that chiorophyll a, chlorophyll b and
carotenoids contents were gradually promoted due to the gradual increase
with the applied rate of ammonium sulphate. Both medium and high N-
fertilization rates were equally effective and gave significantly higher values,
for the three pigments in both seasons, than those given by the unfertilized
plants. In agreement with these results were thote of Attia and Ahmed (1987)
on C. morfolium, Badran et al, (2001) on 7. majus and Abdou et al. (2003)
on C. officinalis.

Table {4): Effect of growing media and ammonium sulphate on chemical
composition of Chrysanthemum morifollum cv. Super Yellow
during 2000 and 2001 seasons.

First season Second season

Growing Ammonium sulphate g/potB | Ammonium sulphate g/pot 8

media A 0 [ 4 ] 8 | 16 [Mean| 0 ] 4 | 8 [16 | Mean

Carotencids content (mg/q F.W.)

Sand 1.05 [ 113 | 117 [ 121 | 114 | 108 | 1.14 [ 1.47 [1.20] 1.15

Sand +CSH 191 | 118 | 1.22 | 123 | 119 | 1.11 [ 116 | 1.21 |[1.23] 1.18

Sand +HCN 1.43 (119123 | 125|120 | 113 (116 | 1.23 (1.24| 1.20

Loam 115 123 | 1.24 | 126 | 122 (116 | 1.21 | 1.26 |1.28) 1.23

Mean 1.11 [ 118 [ 122 | 1.24 112 | 1.18 | 1.22 |1.24

L.S.D. 5% A004 B:0.05 AB: 0.1 [A:Q.03 B:0.04 AB:0.08
Herb nitrogen %

iSand 141 (176 | 186 | 1.92 | 1.74 | 1.65 [ 1.97 | 2.06 |2.16] 1.96

Sand +CSH' | 1.68 | 1.95 | 2.04 | 2.10 | 1.94 | 2.01 [ 20.9 | 2.18 [2.25] 2.13
Sand +HCN 171 | 202 | 208 | 218 (2.00 | 207 | 2.16 | 2.21 |2.28| 2.18

Loam 176 | 207 1216|1222 | 206 | 2.11 [ 2.25 | 2.29 238 226 |

Mean 1.65 [ 165 | 2.03 | 2.11 1.86 | 2.12 | 219 |2.27

L.S.D. 5% A: 0.06 B: 0.11 AB: 0.21]A: 008 B:0.08 AB: 0.18
Herb phosphorus %

Sand 0.211(0.280,0.285/0.325/0.278|0.23810.301 | 0.316 | 0.332 | 0.297

Sand +CSH 0.351 | 0.363 (0.388 | 0.362 | 0.366 | 0.360 | 0.371|0.385|0.393| 0.377
Sand +HCN 0.358 |0.372(0.384 | 0.395 | 0.377 | 0.377 | 0.384 | 0.402 | 0.409 | 0.393
Loam (0.383 |0.380(0.396 | 0.406 | 0.394 | 0.392 | 0.404 | 0.414 | 0.423 | 0.408
Mean 0.326 |0.351(0.361[0.377 0.342/0.365]|0.3790.289
L.5.0. 5% A:0012 B:0.018 AB:0.037|A:0.015 B:0.016 AB: 0.033
Herb potassium %

Sand 216 | 235|237 12391232 | 213|230 | 236 | 244 | 2.31
and +CSH 289 | 291 | 204 | 303 294|261 289 294|311 289
Sand +HCN 302 | 310 | 314 | 318 | .11 | 285 | 3.00 | 3.18 | 3.26 | 3.07
Leam 31% 1316 | 318 | 323 | 317 | 252 | 3.10 | 317 | 3.32 | 3.13
Mean 280 | 288 | 2681|266 263282 291 | 3.03

LSD. 5% A: 0.08 B: 0. AB: 0.13] A:0.14 B: 0.09 AB: .18

CSH = Cotton seed hulls  HCN = hyacinth plant compost
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The interaction between growing media and ammonium sulphate
rates was significant In the two seasons for the three studied photosynthetic
pigments. The highest values were given due to the interaction between sand
+ CSH, sand + HCN or loamy soil with either medium or high ammonium
sulphate rates as clearly indicated in Tables (3 and 4}.

Concerning the herb % of nitrogen, phosphorus and potassium, they
were significantly increased in the two seasons as a result of using any one
of the two amended sandy soils or the loamy soil in comparison with the plain
sandy soil as clearly shown in Table (4). Among the tow amended sandy soils
that amended with hyacinth plants compost gave relatively higher N, P and K
herb % than that amended with cotten seed hulls compost. The trend of
increasing nutrients % in plant herb due to the use of composted materials
was observed by Abdou (1987) on K - senegalensis and Al-Badawy &!f al.,
{1989) on C. morifolitm.

Nitrogen, phosphorus and potassium % in the herb were also
significantly increased, in both seasons, due to the use of any one of the
three applied ammonium sulphate rates, in compariscn with the unfertilized
treatment, (Table 4). However, the increase in the three nuirients % was
parallel to the increase in the nitrogen applied rate. These results were in
agreement with the findings of El-Marhrouk et al, (1999), Badran et &/, (2001)
and Abdou et al (2003} on J. grandifflorum, T. majus and C. officinalis,
respectively. “

The interaction between growing media and ammonium sulphate was
significant in both seasons for the three nutrients herb %, with the highest
values being mostly obtained from sand + HCN or loamy soil in combination
with the high ammonium sulphate rate (16 g/pat} as shawa in Table {4).

The role of composted organic materials and that of nitrogen
fertilization in promoting different vegetative characters and flowering
parameters as explained previously, were also responsible forincreasing
both photosynthetic pigments and the percent of nitrogen, phosphorus and
potassium in the herb of Chrysanthemum morifclium plants.
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