-«

J. Agric. Sci. Mansoura Univ., 28 (6): 4931 - 4941, 2003
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ABSTRACT

A pot experiment was conducted during 2001 and 2002 seasons to
explore the response of Chrysanthemum morifolium plants to N-mineral-
and/or bio-fertilizer treatments, as well as, Fe and Zn concentrations.

Both ammonium sulphate (9.6 g/pot or ammonium sulphate 4.8 g/pot
+ nitrobein) effectively increased different vegetative growth characters,
promoted flowering parameters and stimulated various chemical constituents
such as N, Fe and Zn % and carbohydrates and chlorophylls contents in the
leaves. Similarly, Fe or Zn gave rise to most pre-mentioned vegetative
growth, flowering and chemical constituents. In general, the combined
treatment consisting of ¥2 dose ammonium sulphate (4.8 g/pot) + nitrobein
plus Fe at 80 ppm or Zn at 50 ppm gave reasonable vegetative growth and
best quality and quantity of flower production.

INTRODUCTION

Chrysanthemum morifolium, Ramat, plants belong to Fam.
Asteraceae and considered the most desirable of all autumn blooming
perennials for borders, containers and cut flowers, and the most versatile and
varied of all Chrysanthemum species available in many flower forms, sizes,
color and growth habits. One of the favourate and attractive varieties
introduced to Egypt throughout Egypt-California Project for Agric. and
Development is Chrysanthemum morifolium, Ramat. Icecap.

The substitution of, at least, part of the mineral N-fertilizers by some
N-fixing bacteria fertilizers is, economically and environmentally, greatly
desired. In addition, the supplement of such plants, especially those grown
under sandy soil conditions, with some micronutrients should be beneficial for
obtaining better growth and flowering characteristics.

Concerning chemical N-fertilization, many authors revealed the role
of such fertilizers at various sources and rates in increasing vegetative growth
traits, enhancing flowers quality and stimulating leaves content of nitrogen,
photosynthetic pigments and carbohydrates, as well as, delaying flowering
date. Examples are Badran et al. (1989) on borage, Aly et al. (1989) on
Chrysanthemum, El-Sayed (1991) on Calendula officinalis, Attia and Ahmed
(1997) on Chrysanthemum, Badran et al. (2001) on Tropaeolum majus,
Abdou et al. {2003) on Calenduia officinalis ard Abdou and Hassanein (2003)
on Jasminum sambac. Meanwhiia, nitrogen fixing tacteria biofertilizers were
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also effective in promoting different vegetative, flowering and chemical
composition parameters like those on tomato (Barakat and Gabr, 1998),
appie (Mansour, 1998), squash (Abd-Elfattah and Sorial, 2000), anise
(Soliman, 2002) and Caleridula officinalis (Hassanein et al.” 2003).
Concerning the efficiency of different micronutrients, zinc and ferrous in
particular, their beneficial role in producing better growth and flower
characters, earliness of flowering date and increasing leaf contents of N, Zn,
Fe and/or photosynthetic pigments was reported by Badran et al. (1993) on
Achillea millefolium, Mostafa (1996) on carnation, Mostafa et al. (1997) on
Chrysanthemum morifolium , Manoly (2000) on gladiolus, Manoly (2001) on
Zinnia elegans and El-Sayed et al. (2001) on sunflower.

MATERIALS AND METHODS

This study was carried out at the nursery of Fac. of Agric., Minia
Univ. during the two successive seasons of 2001 and 2002. Uniform size
cuttings of Chrysanthemum morifolium, Ramat cv. lcecap with an average
length of 8 cm were planted in seedpans filled with a mixture of equal
amounts of loamy and sandy soils (1:1 v/v) and Placed in the greenhouse on
the first week of Feb. of both seasons. On April 5™ 2001 and 2002, the rooted
cuttings were planted, individually, in 10-cm clay pots filled with a mixture of
loamy soil, sandy soil and organic manure at 1:1:1 by volume. The chemical
analysis of used organic manure is shown in Table (A). Two months later, the
seedlings were transplanted into 25-cm clay pots filled with 5 kg/pot of the
same soil mixture used before. Two weeks from transplanting, the piants
were pinched out.

Table(A): Chemical analysis of used organic manure.

N|P|K| Fe |Mn|2Zn o.M
Content o | % | % (pgm)lgppm ppm E. C. (mmhos) | PH %
\Value  |1.65/0.51|0.96{3895| 373 | 79 9.71 73 | 21.2

A split plot design with three replicates (five plants in each replicate)
was followed where four N-fertilizer treatments consisted the main plots and
five micronutrient treatments were assigned to the sub-plots. The four N-
fertilization treatments were control, 9.6 g/pot ammonium sulphate (20.6% N),
5 g/pot nitrobein and both ammonium sulphate at 4.8 g/pot + nitrobein at 5
g/pot were added once 3 weeks after transplanting. While, the five
micronutrient treatments were control, 80 ppm Fe, 160 ppm Fe, 25 ppm Zn
and 50 ppm Zn. Both micronutrients were used in the form of Fe-EDTA and
Zn-EDTA. All micronutrient treatments were sprayed 4 weeks after
transplanting and repeated twice at 3 week intervals. All plants, including
control ones, were supplied with calcium superphosphate (15.5 % P,0s) and
potassium sulphate (48.5% K;O) at the rate of 10.8 and 5.4 g/pot,
respectively. Such phosphorus and potassium fertilizers were added before
transplanting.
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The data were recorded for plant height(cm), stem diameter(mm),
number of branches and leaves/plant, dry weight of leaves/plant, flowering
date (time taken from final transplanting till colour showing stage), flowering
duration (showing flower colour to flower ‘fading), number of flowers/plant
flower diameter and flowers dry weight/plant. In addition, chemical analysis
were conducted to determine each of total carbohydrates according to
(Dubios et al., 1956); N% (A.O.A.C., 1980); Fe and Zn (atomic absorption
spectrophotometer described by Chapman and Pratt, 1961) and chlorophylls
(Fadl and Seri-Eldeen, 1978). Obtained data were statistically analyzed using
ANOVA test method as described by Snedecor and Cochran (1973).

RESULTS AND DISCUSSION

Vegetative growth characters:

All studied vegetative growth characters, namely, plant height, stem
diameter, number of branches and leaves/plant and leaves dry weight/plant
were significantly increased in the two seasons due to the application of N-
chemical fertilizer, N-biofertilizer and the combined treatment of both
fertilizers in comparison with those of unfertilized plants as shown in Tables
(1 and 2). However, the N-chemical treatment and the mixed one gave the
highest values with no significant differences among them. These results are
in agreement with those of Badran et al. (1989) on borage, Aly ef al. (1989)
on Chrysanthemum morifolium, El-Sayed (1991) on Calendula officinalis,
Attia and Ahmed (1997) on Chrysanthemum morifolium, Badran et al. (2001)
on T. majus and Abdou et al. (2003) on Calendula officinalis for chemical N-
fertilization; and are in accordance with those revealed by Barakat and Gabr
(1998) on tomato, Abd-Elfattah and Sorial (2000) on squash, Soliman (2002)
on anise and Hassanein et al. (2003) on Calendula officinalis in regard with
N-biofertilization.

The four micronutrient treatments were also effective in augmenting
all of the pre-mentioned vegetative growth characters significantly in both
seasons over those of unfertilized plants. Moreover, Fe at 80 ppm and Zn at
50 ppm proved to be the most effective treatments among different
micronutrient ones in the two seasons as cleariy shown in Tables (1 and 2).
The efficiency of Fe and/or Zn in promoting different vegetative growth
characters was reported on Achillea millefolium (Badran et al, 1993);
carnation (Mostafa, 1996); Chrysanthemum morifolium (Mostafa et al., 1997)
and Zinnia ‘elegans (Manoly, 2001).

The interaction between N-fertilization and micronutrients was
significant, in both seasons, for the five growth characters as indicated in
Tables (1 and 2). The best results were obtained due to the use of N-
chemical or N-chemical + biofertilizer in combinaticn with Fe 80 ppm or Zn 50

ppm.

Flowering parameters:
Table (2) showed that flcwering date was not significantly affected by
either N-fertilization treatments or micronutrient treatments in the two
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seasons. However a trend of delayed flowering due to N-fertilization and
produced early flowering due to micronutrients could be observed.

Table (1): Effect of N-fertilization and micronutiiciits .on vegatative
"growth of Chrysanthemum morifolium, Ramat. cv. lcecap
during 2001 and 2002 seasons.

Micro- First seasons Second seasons
nutrient N-Fertilization treatments A N-Fertilization treatments A
treats B |Cont. [Chem/Bio.|Ch+Bi]Mean B|Cont. [ChemBio. [Ch+Bi|{Mean B
Plant height (cm)
iControl 51.3166.3|554{645| 594 | 54.5 | 69.0 |58.0) 675 62.3
Fe 80 574 | 7321623 726 | 664 | 596 | 76.1 [63.5{ 76.1 | 68.8
Fe 160 5551 71.4 |60.7] 71.1 | 64.7 | 57.7 | 75.0 {62.0{ 74.7 | 674
Zn 25 546 | 71.9 |59.5| 700 | 64.; '{ 566 |.74.1 |61.4| 73.6 | 664
n 50 56.7 | 73.8 162.8/ 73.3 | 66.7 | 60.0 1775 |641] 771 | 69.7

Mean A 55.1 | 71.3 |60.1] 70.3 57.7 | 74.3 {61.8| 73.8

L.S.D. 5% A48 B:43 AB:87 A: 40 B: 3.8 AB:76
Stem diameter (mm) .

Control .1452]16.231490] 591 | 5.39 | 4.23]6.02 [4.71| 581 5.19

Fe 80 534 | 6.80 |5.71| 678 | 6.15 | 4.96 | 6.77 |5.38| 6.44 | 5.89
Fe 160 5.17 | 6.77 |5.42] 667 | 6.01 | 4.75 | 6.66 |5.24] 6.34 | 5.75
Zn 25 5.02 | 6.69 {5.35/ 642 | 5.87 | 4.58 | 6.56 [5.25| 6.46 | 5.71
Zn 50 543 | 7.08 |5.72| 6.85 | 6.27 | 5.01 | 6.80 [5.53| 6.75 | 6.02

Mean A 5.10 | 6.71 |5.42] 6.53 4.71 | 6.56 |5.22| 6.36

LL.S.D.5% JA:026 B:041 AB:083 A 043 B: 0.48 AB:0.96
Number of branches/plant

Control 450 16.35]490| 6.14| 547 | 494 | 6.76 |5.44, 653 | 592

Fe 80 512 | 7.15 {5.54{ 702 | 6.21 | 559 | 7.57 {6.12{ 7.38 | 6.67
Fe 160 5.04 { 7.05 {545, 688 | 6.11 | 550 | 7.48 |6.03] 7.30 | 6.58
Zn 25 489 | 6.99 |[5.36/ 684 | 602 | 539 | 7.41 {595/ 7.21 | 649
Zn 50 5.19 | 7.19 [5.62| 7.06 | 627 | 568 | 7.63 |6.21{ 744 | 6.74
Mean A 4.95 | 6.95 {5.37]| 6.79 5.42 | 7.37 {5.95} 7.17
L.S.D.5% |A:041 B:052 AB:1.03 A: 047 B:056 AB:1.12

The role of N-chemical fertilizers in delaying flowering was reported
by Badran et al. (1989) on borage, Aly et al. (158%) on Ch. morifoiium, Ei-
Sayed (1991) on C. officinalis and Attia and Ahmed (1997) on Ch. morifolium,
and that N-biofertilizers was pointed out by Abd-Elifattah and Sorial (2000} on
squash and Hassanein et al. (2003) on C. officinalis. On the other hand,
Badran et al. (1993), Mostafa (1996) and Manoly (2000) on A. miliefolium,
carnation and gladiolus, respectively, concluded the role of Fe and/or Zn in
producing early flowers.

Flowering duration was significantly increased due to either
ammonium . sulphate or ammonium sulphate (% dose) + nitrobein in
comparison with untreated plants. Such parameter was also significantly
increased due to the use of Fe or Zn at both concentrations each over that of
untreated plants. These results were identical in both seasons as shown in
Table (3). However, the interaction between the two studied factors was not
significant in the two seasons.
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Concerning both flowers number and dry weight / plant, they were
significantly increased due to the three N-fertilization treatments over those of
unfertilized plants in the two seasons (Tables 3 and 4).
Table (2): Effect of N-fertilization and micronutrients on vegetatlve
" growth and flowering date of Chrysanthemum morifolium,
Ramat. cv. Icecap during 2001 and 2002 seasons.

Micro- First seasons Second seasons
nutrient N-Fertilization treatments A N-Fertilization treatments A
treats B |Cont.[Chem.]Bio.[Ch+BilMean B|Cont. [Chem.[Bio.|Ch+Bi|Mean B

Number of leaves/plant

Control 28.2 | 38.7 (31.3| 37.2 | 33.9 | 305 426 [34.0] 40.1 | 36.8
Fe 80 34.3 | 46.4 |36.1) 442 | 40.3 | 36.0 | 49.5 |39.1] 47.3 | 43.0
Fe 160 339|435 )354| 419 | 387 | 355477 (38.1| 459 (418
Zn 25 31.2 | 43.8 |36.3| 420 | 38.3 | 350 46.8 |37.1| 452 | 41.0
Zn 50 344 | 476 [37.3/ 45.2 | 411 | 37.0 | 506 [39.5 482 | 438
Mean A 32.4 | 44.0 |35.3] 42.1 348 | 474 |376] 453
L.S.D. 5% A28 B:39 AB: 7.8 A: 25 B: 3.6 AB: 7.2
Leaves dry weight/plant (g
Control .1 686889751 85679 |7.08|944]7.81]|9.02 | 8.34
Fe 80 8.69 |{10.71| 9.03 |[10.37| 9.70 | 8.64 |11.69| 9.41 |11.25/10.25
Fe 160 8.40 |10.05| 8.78 | 9.77 { 9.25 | 8.48 |10.87| 9.11 |10.55] 9.75
Zn 25 8.20 [10.04| 9.45 |10.08] 9.19 | 8.33 |10.57 | 8.86 | 10.31| 9.52
Zn 50 9.17 [10.95| 9.76 [10.85/10.18| 9.23 [11.96 | 9.53 |11.53|10.56
Mean A 8.26 110.13] 8.91 | 9.93 . 183511091 8.94 110.53
L.S.D.5% -A:0.60 B:0.62 AB:1.24 A: 0.51 B: 0.54 AB: 1.07]
Flowering date (day)
Control 208.0(212.1/209.8211.6|210.4|209.5|214.8 211.7 | 214.1|212.5
Fe 80 207.0(211.5(208.1|210.5(209.3206.5|213.3|209.7 | 212.3|210.5
Fe 160 207.6(211.7|208.2|210.8 | 209.6 (208.0|213.6 | 210.2|212.7 | 211.1
Zn 25 206.5(211.5(207.7 |211.1 | 209.2|206.1 (212.6 | 208.7 | 211.1|209.6
n_ 80 205.0{211.0/207.3210.5{208.5(205.4{212.1|208.2{212.1{209.5
Mean A 206.81211.6]208.21210.9 207.1/213.3|209.7 [212.5
L.S.D. 5% A:N.S. B:N.S. AB:N.S. A: N.S. B: N.S. AB: N.S.

Numerically, number of flowers/plant was increased by 60.0 and
49.4% in the first and second seasons due to ammonium sulphate and by
52.6 and 44.2% due to ¥z dose ammonium sulphate + nitrobein over that of
unfertilized piants. Corresponding increases in flowers dry weight/plant
reached 63.1 and 49.8% for N-chemical fertilizer and 57.2 and 46.6% for %2
N-chemical + N-biofertilizer, in the two seasons, respectively. In regard to
micronutrients, all examined treatments caused significant increase in both
number and dry weight of flowers/plant in the two seasons with Fe at 80 ppm
and Zn at 50 ppm giving the highest number and the heaviest dry weight of
flowers/plant. Flower diameter was also increased due to either N-fertilization
or micronutrients.
But the differences were significant only for N-fertilization treatments,
especially due to ammonium sulphate, as well as, ¥ dose ammenium
sulphate + nitrobein in the two seasons as shown ir Table (3). In accordance
with these results concerning N-chemical fertilization were those of Aly et al.
(1989) and Attia and Ahmed (1997) on Ch. morifolium, Badran et al. (2001)
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on T. majus, Abdou et al. (2003) on C. officinalis and Abdou and Hassanein
(2003) on Jasminum sambac; and regarding N-biofertilization were those of
Barakat and Gabr (1998) on-tomato, Abd-Elfattah and Sorial.(2000) on
squash and Hassanein et al. (2003) on C. officinalis. While, the role of Fe
and/or Zn ‘in enhancing flower production was stated by Badran et al. (1993)
on A. millefolium, Mostafa (1996) on carnation, Mostafa et al. (1997) on Ch.
morifolium and El-Sayed et al. (2001) on sunflower.

Table (3): Effect of N-fertilization and micronutrients on flowering
- parameters of Chrysanthemum morifolium, Ramat. cv.
Icecap during 2001 and 2002 seasons.

Micr First seasons Second seasons
nutrieor;t N-Fertilization treatments A | N-Fertilization treatments A
treats B |Cont.[Chem/ Bio. |Ch+Bi M'f;‘" Cont.{Chem, Bio. [Ch+Bi|Mea"
Flowering duration (day)
Control 246 ({277 (261 {268 263 |26.2 }30.0)280 289|283

Fe 80 28113221299 (309(303}289|334/309[322(314
Fe 160 277 1319(29.4130.5({299 (295|327 314329316
Zn 25 27113071 28.7 1 29.5129.0| 288|318 | 307|318 308
Zn 50 28.0 1316|296 306 ]30.0]296 3263171329317
Mean A 2711 30.8 ) 28.7 | 29.7 286 | 32.1 1 30.5 | 31.7
L.S.D. 5% A25 B:23 AB:N.S. A 29 B:.2.1 AB: N.S.
Number of flowers/plant
Control 11041190 1421181 154|124 | 21.0 | 16.0 | 195 | 17.2
Fe 80 1451225 | 166 | 21.5]| 188 | 16.8 | 242 | 18.7 | 23.6 | 20.8
Fe 160 1411216158 {206 | 18.0 | 16.0 | 23.1 | 175 | 226 | 19.8
Zn 25 138 (214156 | 204 | 178§ 151 | 229 173|224 | 194
Zn 50 147 1234|1169 1226 | 194 |1 176 | 252 | 193 12451 217
Mean A 1351216 | 158 | 20.6 166 | 23.3 [ 17.8 | 22.5
L.S.D. 5% A17 B:14 AB: 238 A 1.9 B:14 AB: 2.8
Flower diameter (cm)
iControl 3501400 |362|3.87|375(3.7114.183.85]4.09] 3.96
Fe 80 3811426390412 )1402 (390438 |4.12 433 4.18
Fe 160 3721417 {380 14.03 1393|383 ]428|4.05({4.24 410
Zn 25 368|417 1380]402 392383 ]425|4.03 424409
Zn 50 382427 (39314121404 13924411413 14344.20
Mean A 3.711417 13811403 3.84 (430 {404 1425
LS.D.5% |A031 B:NS. AB:N.S. A: 0.38 B:N.S. AB:N.S.

Chemical constituents:-

The five studied chemical constituents, total carbohydrates content,
nitrogen, ferrous and zinc % and total chlorophylls content were significantly
promoted due to the application of ammonium sulphate or ammonium
sulphate (2 dose) + nitrobein in both seasons. Such two treatments were
almost equal in their effectiveness in increasing these chemical constituents
in the two seasons as shown in Table (4 and 5). in regard to micronutrient
treatments, significant differences were detected in the two seasons for the
five chemical determinations. It is worth to mention that Fe % was remarkably
increased due to the application of Fe at both concentrations, while Zn % was
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considerably increased due to Zn application at both concentrations as

clearly shown in Table (5).

Table (4): Effect of N-fertilization and micronutrients on flowering
parameters and chemical constituents of Chrysanthemum
morifoiijum, Ramat. cv. Icecap during 2001 and 2002
seasons.

Mi First seasons Second seasons

nult‘:i':r;t N-Fertilization treatments A N-Fertilization treatments A

treats B | Cont. Chem. Bio. [Ch+Bi| M3 |Cont. Chem, Bio. [Ch+Bi 22"

Flowers dry weight/plant (g)

Control 290 | 552|397 521|440 | 344|597 | 440 | 554 | 4.84

Fe 80 424 | 669 | 488|644 | 556|486 | 693 | 543 | 6.92 | 6.04

Fe 160 409 | 6.36 | 459 | 6.14 | 530 | 456 | 6.59 | 497 | 6.56 | 5.67

Zn 25 3.97 | 628 | 449 | 6.07 | 520 | 423 | 654 | 492 | 6.49 | 555

Zn 50 1432 | 6.94 | 5.00 | 6.77 | 5.76-| 5.12 | 722 | 558 | 7.02 | 6.24

Mean A 390 | 6.36 | 4.59 | 6.13 444 | 665 | 5.06 | 6.51

L.8.D.5% |A:042 B:0.36 AB: 0.72 A: 0.52 B: 0.47 AB: 0.95

Total carbohydrates content (mg/g D.W.

Control 331 (355|352 (353|348 |346 |37.2|365 | 37.1| 36.4

Fe 80 347 | 375|372 | 373|367 | 364 | 39.1 | 38.3 | 39.0 | 38.2

Fe 160 347 | 376 373|374 368|364 |39.0| 383 | 39.0 | 38.2

Zn 25 346 | 37.7 | 366 | 36.7 | 364 | 36.0 | 38.7 | 378 | 38.9 | 37.9

Zn 50 347 | 377 [37.3 | 374|368 365 |39.1 383|395 | 384

)

Mean A 344 [ 37.2 | 36.7 | 36.8 36.0 [ 38.6 378 38.7

L.S.D. 5% A16 B:14 AB:N.S. A 1.3 B:1.2 AB: N.S.
Nitrogen %

Control 1.210(1.913(1.5141.824 (1.615|1.260|1.931|1.467 | 1.826 | 1.621

Fe 80 1.273|1.956 | 1.572|1.893|1.674|1.316 | 1.977 | 1.534 | 1.888 | 1.679
Fe 160 1.263|1.951|1.561 | 1.885|1.665(1.352|1.961|1.5612|1.873|1.675
Zn 25 - [1.258|1.945|1.564|1.878|1.661|1.283|1.957|1.503|1.879|1.658
Zn 50 1.281/1.967|1.5801.904 | 1.683|1.320 | 1.975|1.544 | 1.898 | 1.684
Mean A 1.25711.946 1.5601.877 1.3081.960(1.512)1.873
L.S.D.5% |A:0.081 B:0.050 AB:N.S. A 0.066 B:0.048 AB: N.S.

The interaction between N-fertilization and micronutrients was
significant only for Fe % and Zn % in the two seascns with the best results for
Fe % due to N-chemical/biofertilizer xFe at 160 ppm and for Zn % due to N-
chemical/biofertilizer xZn at 50 ppm.

Different authors reported the role of N-chemical fertilization in
increasing carbohydrates (El-Sayed, 1991 on C. officinalis and Attia and
Ahmed, 1997 on Ch. morifolium), N% (Badran et al., 1989 on borage, Attia
and Ahmed, 1997 on Ch. morifolium, Badran et al., 2001 on T. majus, Abdou
et al., 2003 on C. officinalis and Abdou and Hassanein, 2003 on J. sambac)
and chlorophylls (Aly et al., 1989 on Ch. morifolium, Badran et al., 2001 on T.
majus and Abdou and Hassanein, 2003 on J. sambac). While, the role of N-
biofertilizers in promoting N% and chlorcphylls was revealed by Mansour
(1989) on apple, Barakat and Gabr (1998) on tomato, Soliman (2002) on
anise and Hassanein et al., (2003) on C. officiralis. Meanwhile, the effective
role of Fe.and/or Zn in promoting N, Fe and Zn % and chlorophylls was
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indicated by Mostafa (1997) on Ch. morifolium, El-Sayed et al., (2001) on

sunflower arid Manoly (2001) on Z. elegans.

Table (5): Effect of N-fertilization .and micronutrients on chemical
constituents of Chrysanthemum morifolium, Ramat. cv.
Icecap during 2001 and 2002 seasons.

Mi First seasons Second seasons
nult:ir :';t N-Fertilization treatments A N-Fertilization treatments A
treats B | Cont.[Chem, Bio. [Ch+Bi| Mea"| Cont. IChem,| Bio. [Ch+Bi Mean
Ferrous %
Control 407 189716111916 | 730|516 | 88.3{60.0|934|73.3

Fe 80 124.81171.4[151.2{190.71159.5(126.5|167.7 | 148.1 | 193.4| 158.9
Fe 160 234.71245.0|273.6|304.7 | 264.5{230.7 | 241.8 [ 261.8 1 306.6 | 260.2
Zn 25 39.8 1594 532620536405 576|500 (605|522
Zn 50 346 | 39.7 | 358 | 52.7 1 40.7 | 328 374 | 32.9 | 50.5 | 38.4

Mean A .1 96.7 1121.0/115.0]140.3 06.4 {118.6/110.6[140.9

L.S.D. 5% A81 B:64 AB:128 A: 10.7 B: 10.2 AB: 20.5
. Zinc % ’

iControl 3051413326 (433|369 312408 (327 (4521375

Fe 80 4191574 14501615 515438 (57.0{ 445 |62.0 | 51.8
Fe 160 330366 (283 (3953441304 3632804251343
Zn 25 {111.71120.9/117.611225{118.2]115.4(119.1|117.1|126.1|118.4
Zn 50 124.9/131.51129.4/133.1/129.71124.0/130.8 | 128.0{135.0{ 129.5
Mean A 68.4 | 77.5 ] 70.6 | 80.0 69.0 | 76.8 | 70.1 | 82.2
LS.D.5% |A42 B:82 AB:163 A: 3.9 B. 6.6 AB: 13.3
Total chlorophylls content (mg/g F.W.)
Control 2.14512.481{2.295{2.42312.3362.238|2.60912.419|2.5532.455
Fe 80 2.461]2.73312.585(2.655(2.609}2.5852.828|2.692|2.7652.718
Fe 160 2.520)2.814[2.649|2.766 [ 2.6882.6412.9082.741|2.8232.778
an 25 2.28712.624|2.492(2.57612.495)2.40612.737(2.603 ]2.691|2.609
n_ 50 2.33212.688(2.569[2.64512.561)2.44012.77412.6472.701 | 2.641
Mean A 2.349(2.66812.518/2.613 2.462(2.77112.620(2.707
L.S.D. 5% jA:0.107 B:0.097 AB:N.S. A:0.094 B:0.088 AB:N.S.

The appreciable increase.in different vegetative growth characters,
flowering parameters and chemical constituents of Chrysanthemum
morifolium plants due to the use of N-chemical fertilization might be explained
in the light of the vital physiological roles of nitrogen element in different
growth and development processes. It is a constituent of the protoplasm, so
more available nitrogen supply would activate the meristematic system due to
the increase in cell number and size, thereby stimulates vegetative growth,
and by sequence flowering aspects. Moreover, the increase in vegetative
growth promotes the photosynthesis, more pigmentation, carbohydrate
formation and translocation. The stimulation of root growth encourages the
absorption of different macro-and micronutrients needed for growth and
development. An explanation to the role of nitrobein in promoting vegetative
growth, flowering and chemical constituents including N, Fe and Zn %, as
well as, carbohydrates and chiorophylls contents might be due to the fact that
nitrobein contains nonsymbiotic N,-fixing bacteria which affects the host plant
by one mechanism or more such as nitrogen fixation, production of growth
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promoting substances such as organic acids, enhancing nutrients uptake
and/or stimulating photosynthesis, (El-Haddad ef al., 1993).

Regarding Fe and Zn roles in promoting growth, flowering and
cnemicai consiituents of the plants, ferrous is invoivad in the etaboiism of
chioroplast RNA, necessary for biosynthesis of chlorophyll and cytochrome,
acting as a prosthetic group in the enzymes that playing a role in the energy
conversation and is an essential component in many enzymes and carriers,
(Epstein, 1972). On the other hand, zinc is essential for the synthesis of
tryptophan, a precursor of auxin, required for the maintenance of auxin in an
active state, component of carbonic anhydrase and function in CO,
assimilation, (Isarangkura, 1978).
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