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Abstract:This study was done on
potted poinsettia (Euphorbia
pulcherrima, Willd)) seedlings during
2000 and 2001 scasons to evaluate the
suitability of different planting media
combined with NO'/NH", nutrition for
growth, flowering and chemical
composition. Some substrates in
different combinations and proportions
“ratio by volume” were used as potting
media. Clay was used as a base alone
“control” or mixed with sand (2:1) as
well as the mixtures of (clay + sand)
with any of foam, peat moss, perlite and
vermiculite in equal proportions. A
nutrient solution (containing macro and
- microelements) was supplied at 1.5
litre/pot/week and was divided into 3
doses which were alternated with
itrigation water and providing with a
total N concentration of 12 meg/
varying in proportion of nitrate (NO73):
ammonium (NH',) ratios (% NO/
%NH",} of (100/0), (75/25), (50/50),
(25/75) and (0/100), besides tap water
“control” was supplied daily.

Data obtained proved the supetiority
of planting medium contained 2 clay +
1 sand over the investigated other ones
in stimunlating the vegetative and root
growth. It produced the tallest plants
with the greatest number of lateral
branches and leaves, the thickest stem

diameter, the largest leaf area, the
heaviest weights (fresh & dry) of
branches, leaves and roots, and the
highest shoot-root ratio. Morcover, it
induced early flowering (28-30 days),
produced the maximum inflorescence
yield (76% higher than control) and
improved flowering quality resulting in
the highest values of inflorescence
diameter, fresh and dry weights, bract
number and size, and total bract area
per plant. On the contrary, clay
medium alone was the inferior one in
relation to growth and flowering,
however, the other media achicved
intermediate results,

Concerning NO'3/NH', nutrition, the
ratio of (75/23) was the most effective
in increasing the vegetative and root
measurements as well as favouring the
flowering  characteristics, inducing
carly flowering by 24 days and
increasing inflor¢scence production by
92% over the control. However, NO';
and NH'; in equal proportions {(50/50)
resulted in the next higher values of
growth and flowering parameters. In
contrast, feeding with NH', alone
(0/100y induced  inhibitory effect
resulting in the greatest reductions in
vegetative growth and flowering as well
as showing characteristic symptoms of
NH', injury to plant and large increase



in tissue’ NH,-N, leaf interveinal
chlorosis and marginal necrosis which
did not occur in any other treatment.

Leaf contents of total-N, NO's-N, P,
K, Ca, Mg and chlorophylls (a&b),
anthocyanin content in bracts, total
carbohydrates in plant organs and leaf
C/N rano showed a positive relation
with the best growth and flowering.

Nitrate reductase (NR) activity
followed similar trend in leaves and
roots, while it was higher in roots than
in leaves. The NR activity in poinscttia

plants tended to be greater due to using
the medium contained 2 clay + 1 sand.
Feeding with NO'; stimulated NR
activity in leaves and roots, however,
these activities were increased with
increasing NO'; concentration in the
nutrient solution.

The combined treatment (medium
contained 2 clay + 1 sand plus NO5/
NH', at 75/25) proved to be the most
effective for producing high quality
poinsettias that could be recommended
for commercial production.

Introduction

Poinsettia(FFuphordia pulcherrima,
Willd.) is widely used all over the
world as parden subject In the
fandscape, also it is among the most
economical ornamental crops using
as a flowcring pot plant and as cut
flowers.

The marketability of poinsettias is
greatly influenced by the qualty of
plants produced. Quality poinsettias
should be healthy and showy having
large attractive bright ruby red
bracts contrasting with dark green
foliage that makc an interesting
presentation. Since, it 1s desirable to
produce vigorous bushy plants with
large number of flowenng branches
of high quality flowers (Hartley,
1992).

Poinsettia has a slow growth rate
at seedling stage, so accelerating its
growth, producing excellent
branching and providing the growers

with a predictable multiflowered
plants of high quality could be
accomplished by different means of
agriculture  treatments such as
planting media and N-nutrition which
are often very useful in mmproving
growth and flowering of poinsettia
(Hartley, 1992).

The characteristics of planting
media play an important role in
determining the behaviour of growth
and development of root system
which influencing, positively or
negatively, the other plant organs and
consequently reflect on the whole life
cycle. In this connection, moisture
capacity, osmotic tension, oxygen
supply, dramage properties, nutrient
balance, pH and buffer capacity,
heat balance, physical stability and
othets, are the considerable
characteristics (Bunt, 1974). The
growers should obtam the most
suitable of these propertics with
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lesser cost, time and labour as
possible. So it is necessary to find a
superior medium to serve all these
requirements.

Nursery growers in Egypt usually
use clay soil as a commonly and
cheap growing medium. Numerous
investigators  used number of
materials in various mixtures with
clay, varied from organic substrates
such as peat moss to artificial
substratcs like perlite, vermiculite
and polyphenol foam granules to
increase the porosity and drainage of
the medium in order to improve
acration. Moreover, these substrates
have a high cation exchange capacity
and water holding capacity,
consequently  favoured poinsettia
growth and flowenng; Fonteno ef al.
(1981), Pertuit and Mazur (1981),
Scharpf er «al. (1981), Lee et al.
(1987), Tesi and Tosi (1987) and
Danwitz and Escher (1988). They
reported that poinsettias responded
effectively to different mixtures of
container media, however, such
response was greatly varied not only
from medium to another, but also
plant cultivar has specific response
and must be put into consideration.

On the other hand, nitrate or
ammonium lons constitute the most
mmportant sources of the nitrogen
utilized by plants. Experiments with
a number of pomsettia cultivars
comparing NO7; and NH', nutrition
have shown that the form of N
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supply exerts a pronounced effect on

both  growth and  chemical
composition of the plant {Mehne-
Jakobs and  Gulpen, 1997).

Furthermore, hydroponic solutions
containing NO7; and/or NH'; have
been used for nutritional studies of
poinsettias by Gaffney ef al. (1982),
Cox and Seeley (1984), Nell and
Barrett (1985), Scoggins. and Miils
(1998) and Whipker and Hammer
(1998a&b). They concluded that
growth, development and uptake of
essential nuinents were influenced by
N-form nutrition.

Therefore, the objective of this
study was to investigatc the
combined effect of different potting
media and NO3/NH', nutrition on
growth, flowering and chemical
composition of poinsettia.

Materials and Methods

A pot experiment was carried out
im 2000 and 2001 seasons at the
Floriculture Nursery, Faculty of
Agniculture, Asstut University, to
study the effect of different planting
media and the form of N-nutrition on
growth, flowering and chemical
composition of poinsettia
(Euphorbia pulcherrima, Willd.).

On March 10th of both scasons,
healthy and vigorous seedlings (one-
year old) were carefully selected as
being uniform in their size, then their
main stems were pruned at 25 cm
height without lateral branches.



Seedlings were transplanted singly
mnto 25-cm clay pots filled with
different growing media  whose
constituents and propertics are
shown in Table {A). Two weeks
later the plants were suppled at
alternate irrigations with a nutrient
solution composed to achieve
optimum poinsettia growth according
to Cox and Seeley (1994), Scoggins
and Mulls (1998) and Whipker and
Hammer {1998a). One half-strength
solution was applied for a week-
pretreatment, then plants were
subjected to a full-strength nuirient
solution with a total N concentration
of 12 meq/l varying in proportion of
nitrate  (NO3): ammonium (NH',)
ratios  (%NO75. %NH'L), (100/0),
(75/25), (50/50), (25/75) and
(0/100).  Besides, tap water as a
control was supplied daily.

Compounds used to create the
different N-form ratios are presented
in Table (B). The nutrient solutions
were prepared from laboratory grade
chemicals and distilled water was
used for preparing all solutions.
Solution pH was adjusted to 5.5 with
NaOH (2N) or H,S0, {IN}.

The nutrient solution was supplied
at 1.5 hitre/pot/week and was divided
into 3 doses in alternation with
irrigation water.

The experiment cousisted of 36
treatments and replicated 3 times,
each treatment contained 4 plants
{pots), in complete randomized

blocks in a factorial design. Plants
were grown under shade conditions
with averaged light intensity 8500
lux, ambient temperatures 30°/25°C
day/might and 80% relative humidity
until full flowering stage for both
scasons. Plants were pinched once
on July 10th and all horticuitural
practices were simmlarly done
whenever needed.

At the end of the experiment
(December 25th) data were recorded
on vegetative measurements, fresh
and dry weights of roots, number of
days to flowering from planting and
inflorescence characteristics. Shoot-
root ratio was calculated by dividing
the dry mass of shoot by the root
one. Determinations of leaf nutrient
contenis (tot.a.l-N, NOB-N, NH4-N,
P, K, Ca and Mg) and analysis of
planting media were done according
to Piper (1967). Nitrate reductase
activity in leaves and roots was
measured by modifying the in vivo
assay described by Yandow and
Klein (1986). Besides,
photosynthetic pigments 1n leaves
(Vemnon, 1960), total anthocyanin
content in red bracts (Fuleki and
Francis, 1968) and total
carbohydrates content in plant
organs (Hansen and Moller, 1975)
were estimated. Leaf C/N ratio was
also calculated. Data obtained were
statistically analysed accordimg to
Snedecor and Cochran (1989).
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Table (A): Constituents and properties of the used media at the beginning of the experiment (average six samples of both

seasons; 2000 and 2001},
| Soluble ions meq/100g soil* Available nutrients
Media (v/v ratio) Cations Anions 100g soil pH** | F.C EC*
Ca [Mg" | Na' [HCO3] ¢ [SO% [ N p K mS/cm
Clay (control) “M” | 10| 26 [ 29 072 ] 25 [328 185 011 | 732 | 82 35 131
Clay + sand (2:1) “M" | 0.6 1.1 36 1.10 22 20071194/ 015 820 79 41 1.1%
Clay + sand + foam (1:1:1) “My" | 0.7 13 40 1.30 23 240 | 1.61 .08 6.10 8.1 26 1.20
Clay + sand + peatmoss  (1:1:1) “M," | 50 | 70 | 97 | 260 | 100 ] 9.10 ) 19 | 0.14 891 52 44 436
Clay + sand + periite (1:1:1) "Ms" | 0.8 1.3 5.5 i.60 3.1 290 | 147 | 0.08 6.35 6.2 8 1.53
Clay + sand + vermiculite (1:1:1) “Mg" ] 09 | 06 | 64 2.80 33 180 ) 142 ] 0.07 6.44 8.1 30 1.58
* Soil-water extract (1:5) ** Soil-water suspention (1:2.5)
Table (B): Compositions of nutrient solutions for different N-form ratios.
NO;:NH', Compound (meg/l
(%o ratio) | (NHs); SO, | Ca (NO;); KNO,3 CaCl, MgSO;, KH,PO, K,S504 total-N
(NO'3+NH',
100:0 0 7 5 3 4 1 0 12
75:25 3 4 5 6 4 1 0 12
50:50 6 6 0 4 4 1 5 12
25:75 9 0 3 10 4 1 2 12
0:100 12 0 0 10 4 1 5 12
The micronutrients were the same for all solutions (mg/1).
Fe 5.00 as Fe-EDTA Mn 0.50 as Mn CI,.4H,O B 0.50 as H;BO;

Zn 0.05 as ZnSO4.7H;0

Cu 0.02 as CuS0,.5H,0

Mo 0.01 as MoO;




Results and Discussion
Vegetative characteristics:

It is clear from data presented in
Tables (1, 2 and 3) that growth
characteristics of poinsettia were
markedly responded to the planting
media. The media “M,” (2 clay + 1
sand) and “M;” (1 clay + I sand + 1
foam) pronouncedly improved the
vegetative  growth. However,
medium “M;” was the most effective
as it resulted in the maximum values
in all vegetative measurements. It
produced the tallest plants, the
thickest stem diameter, the highest
number and heaviest weights (fresh
and dry) of both lateral branches and
leaves per plant and the largest leaf
area. On the contrary, control
medium “M;” as component clay
alonc gave the minimum values for
all growth parameters. The
mcrements  of medium “M,” in plapt
height, number and fresh weight of
branches and leaves, and leaf arca
were averaged 54, 72, 118, 25, 100
and 47% over mediuom “M,”,
respectively. Meanwhile, the potting
media of *“M,” (1l clay+ 1sand + 1
peat moss), Ms (1 clay + 1 sand + 1
perlite) and Ms (1 clay + 1 sand + 1
vermiculite) gave intermediate results
and showed a relative tendency to be
more effective than medium “M,”.
Similar results were obtained on
poinsettia by Fonteno er af. (1981),
Pertuit and Mazur (1981), Scharpf er
al. (1981}, Lee et al. (1987), Tesi

and Tosi (1987}, Danwitz and
Escher (1988) and Mohamed (1988).

The supenority of media “M,™ and
“M;” and their favourable effects on
growth may be atinibuted to the use
of sand and foam which lead to
better aeration and drainage as well
as mcreased oxygen in media that
enable roots to absorb more water
and nutrient elements from the
planting media. The presence of clay
as component of media “M,” and
“My” (66 and 33% by volume,
respectively) furmished them with
enough nutrients needed for plant
growth, besides its relative higher
cation capacrty. The low EC and
high field capacity of medium “M,”
supply available water in adequate
quantities for cell turgidity and
enlargement as well as plant growth
and development.  Moreover, the
presence of organic matter in potting
media is one of thc most essential
contributions of media that lead to
mcrease granulation, pore space and
water holding capacity {Yashie and
Watanbe, 1966). In addition, the
recorded pH value of M;(7.9) was
almost ideal for treated plants,
generally it smit most greenhouse
crops {Lucas and Davis, 1961) and
soil mucroorganisms that convert
organic nitrogen to ammoma and to
nmitrate {Mastalerz, 1977}, In thas
comnection, Fonteno ef al. (1981) on
poinsettia, and Conover and Poole
(1988) on some foliage plants
declared the beneficial effect of soil

84



.

conditioners and organic matter, and
their reflections on soil moisture,
structure stability and soil cation
exchange capacity.

Regarding the ratios of N-form
(NO»/NH'y) on poinsettia growth
(Tables 1, 2 and 3), it was observed
that the wvegetative growth and
morphological characteristics were
greatly influenced by supplying any
proportion of either NO7; or NH', of
the N-ratio. Increasing NO'; from 25
to 100% of the total N supply caused
a corresponding increase m the
growth indices compared to control
(tap water). On the contrary, growth
reduction and injury were occurred
when NH', constitutes as 100% of
the total N supply whereas plants
were mniformly  yellow-green;
symptomatic of N-deficiency (Fig.
1). Similar results were obtained on
poinsettia by Gaffoey et al. (1982)
and Cox and Secley (1984). They
concluded that the ratio of N-form
has a direct relationship with
poinsettia growth.

Poinsettias receiving NH'; as the
only N form exhibited NH', toxicity
symptoms as summarized by
Bierman et al. (1990) and Scoggins
and Mills (1998): stunted growth,
foliar  chlorosis and necrosis,
premature leaf abscission, stunted
and clubby roots, and delayed or
nonexistent bract coloring and flower
development. These toxicity
symptoms were not observed on
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plants supplied with NO3; at any
portion of the N-ratio, and were all
of high visual quality.

The poor growth and appearance
of plants sensitive to NH', is
belicved to result from the
accumulation of free, unassimilated
NH’, and soluble organic N (amines
and amides) in the shoots which
accompanies the absorption of NH'4,
and the development of severe acidic
conditions in the root medium
{Barker, 1966, and Maynard and
Barker, 1969). The accumulations
of NH', has been correlated with
reduced photosynthesis (Purtich and
Barker, 1967), protein synthesis
(Patnaik ef al., 1972}, cation uptake
and transport (Wilcox et al., 1977),
and protein degradation (Barker,
1966). Maintenance of root medium
pH near neutrality has been effective
m alleviating many of the undesirable
effects of NH', by enhancing NH™,
assimilation (Barker, 1966; Maynard
and Barker, 1969 and Pierpont and
Minotti, 1977).

It was intercsting to note that
feeding N in mixed form (75/25)
resulted in the maximum values of
all vegetative measurements (Tables
1, 2 and 3). The increments of
plants received (75/25) ratio in
height and number of branches and
leaves were 35, 50 and 30% higher
than NO’;-fed plants (100/0) as well
as 133, 166 and 99% higher than
NH' -fed plants {0/100),



conditioners and organic matter, and
their reflections on soil moisture,
structure stability and soil cation
exchange capacity.

Regarding the ratios of N-form
(NO3/NH',) on poinsettia growth
{Tables 1, 2 and 3), it was observed
that the vegetative growth and
morphological characteristics were
greatly influenced by supplying any
proportion of either NO's or NH'4 of
the N-ratio. Increasing NO'; from 25
to 100% of the total N supply caused
a corresponding increase in the
growth indices compared to control
{tap water). On the contrary, growth
reduction and injury were occurred
when NH', constitutes as 100% of
the total N supply whereas plants
were uniformly  vellow-green;
symptomatic of N-deficiency (Fig.
1}. Similar results were obtained on
poinsettia by Gaffney et al. (1982)
and Cox and Secley (1984). They
concluded that the ratio of N-form
has a dwect relationship with
poinsettia growth.

Poinsettias receiving NH', as the
only N form exhibited NH', toxicity
symptoms as sumuarized by
Bierman et al. {(1990) and Scoggins
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and clubby roots, and delayed or
nonexistent bract coloring and flower
development. These toxicity
symptoms werc not observed on
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plants supplied with NO3; at any
portion of the N-ratio, and were all
of high visual quality.

The poor growth and appearance
of plants sensitive to NH'. is
belicved to result from the
accumulation of free, unassimilated
NH'; and soluble organic N (amines
and amides) in the shoots which
accompanies the absorption of NH' s,
and the development of severe acidic
conditions in the root medium
{Barker, 1966, and Maynard and
Barker, 1969). The accumulations
of NH', has been correlated with
reduced photosynthesis (Purtich and
Barker, 1967), protein synthesis
(Patnaik et al., 1972), cation uptake
and transport (Wilcox eral., 1977),
and protein degradation (Barker,
1966). Maintenance of root medium
pH near neutrality has been effective
in alleviating many of the undecsirable
effects of NH'; by enhancing NH',
assimilation (Barker, 1966; Maynard
and Barker, 1969 and Pierpont and
Minotti, 1977).

It was interesting to note that
feeding N in mixed form (75/25)
resulted in the maximum values of
all vegeiative measurcments (Tables
1, 2 and 3). The increments of
plants received (75/25) ratio in
height and number of branches and
leaves were 35, 50 and 30% higher
than NO’;-fed plants (100/0) as well
as 133, 166 and 99% higher than
NH',-fed plants (0/100),



respectively.  However, the equal
proportions of NO5; and NH',
(50/50) in the nutrient solution
resulted in intermediate growth.
These results agrec with carlier
studies that suggest the inclusion of
NH-N as N source improved
poinsettia growth, but < 33% of the
total-N supplied should be in the
NH',-N form (Gaffney et al., 1982;
Cox and Secley, 1984; Hartley, 1992
and Scoggins and Mills, 1998).

Concerning the interaction effects
between N-form ratios and potting
media (Tables 1, 2 and 3), i was
noticed that the most favourable
combmation for best growth and
quality of poinsettia was medium
“Mz” combined with N0-3 /NH 4
ratio of 75/25 (Fig. 2). These
results are in agreement with those
obtained by El-Sallami (1996) on
Ficus  benjaming. Such results
pointed out that stimulating the
growth with 75% NO'; of the total N
supply in the nutrient solution might
be duc to increase the available N
level supplied by NO';, in addition to
relcase NPK and possible more
minor clements needed for growth
from medium “M;” which has the
ability of furnishing plants with them
at adequate levels, consequently
enhanced the growth.

Root Growth:

Data in Table (3) indicated that the
greatest fresh and dry weights of
roots were observed in plants grown

m medium “M,”. This observation
proved the favourable effect of
medium “M,” on root growth due to
the desirable chemical and physical
propertics (Table A). However,
medinm “M,” resulted in the next
higher values i root fresh and dry
weights. On the contrary, the lowest
weights of roots were obtained by
plants grown in medium “M;”,
Meanwhile, thc media M,, M; and
Ms achieved intermediate root
growth. These results are (n
agreement with thosc reported on
poinsettia by Fonteno ef al. (1981),
Pertuit and Mazur (1981), Scharpfer
al. (1981), Lee et al (1987),
Danwitz and Escher (1988) and
Mohamed (1988).

With regard to the effect of N-form
ratios on fresh and dry wecights of
roots {Table 3), it was noticed that
both weights were increased with
increasing the proportion of NG '5-N
in solution. However, the root
system characters were Improved
with 75% NO-N of the total N
supply where roots were white with
long, well-developed laterals and
heavy weights (fresh and dry). On
the contrary, both root weights were
decreased  with  increasing the
proportion of NH'4;-N in solution.
The root system of 75 and 100%
NH',-N treatments were brown and
brittle with short, thick, poorly
developed laterals and lightly weight.
Yet, root symptoms of NH'; injury
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‘able (1): Effect of planting media and varied NO3/NH', ratio in the nutrient solution on plant
height and lateral branch number and weights (fresh & dry) of poinsettia during 2000
and 2001 seasons.

NOQ»/NH', ratios (% in sclution)

fedia 2000 season 2001 season
Cootrol | 10070 | 75725 | 50/50 | 28773 ] WI0D | Mcan | Control | 100/0 | 73/25 | 50/50 | 23775 ] 0/100 | Mean
Plant height (cm)
M, 652 | 328 | 1052 | 863 | 645 | s08 | 7se 607 | B6s [ 1154 | 943 | 607 | 419 76.6
M; 204 | 1252 ] 1664 | 1446 | 963 | 754 | 1147 245 |aatg | 1720 | 1573 | 1043 | M4 ] i201
M, 763 [ 113.0 | 1482 | 1186 | £72 | 692 | 1021 745 | 183 | 1627 {1301y g0z | s | 1067
M, 7ns o1 1383|1163 7 814 | 677 | %48 714 |1035 | 1505 1208 | 235 | 613 985
M; 676 | 927 | 1240 | 9638 | 744 | 603 86.0 628 | 1012} 1372 | 996 | 703 | 527 7.3
M 638 | 901 | 1120 9s0 | 717 | 359 214 632 | 971 {1336 | 983 | 741 | 492 85.5
fean | N1 | #3 [ 24 tes | 3| 632 695 | 1063 | 1452 | 1168 | 805 | s6.8
5% | Media 148 NOY/NH,: 148 Media xNO/NH 363 | Modia:15.5 ~ NOWNH: 153 Medla x NOWNH 4 38.0
‘ Number of lateral branches/plant
M 183 | 228 | 333 | 200 | 192 | 150} 231 167 | 183 | 308 | 233 | 167 | 142 2.00
M; 300 | 375 | 507 | 433 | 333 | 242 167 325 | 367 | 575 | 333 | 333 | 250 31
M, 250 | 283 | 467 | 417 | 2%0 | 208 an 233 | 325 | 383 } 333 | 292 | 208 2.96
M, 242 | 267 | 417 | 350 | 225 § 192 2.82 22% | 267 | 333 [ 292 | 233 | 183 256
M; 200 | 242 | 292 | 358 | 208 | 183 264 208 | 233 | 392 | 275 ) 225 | 138 249
M 225 § 258 | 383 | 342 | 242 | 183 272 192 | 229 | 338 | 285 | 217 | 138 239
Jean | 2 |27 | 48[ 347 | 242 | 192 225 T 267 [392 | 300 | 244 [ 180
ID35% | Medis:142  NO/NH',: 142 Mcodiax NOyYNH ;:3.48 ] Media: 1.33  NOWNH',: 133 Madla x NOWNH 4 3.26
i Fresh weight of branches (g)/plant
M, 348 | 460 | 685 | 04 | 375 | 256 455 385 1 sz2 | 11 | 576 | 415 | 294 437
M; 669 11242 1532 §137.7[ 993 | 482 | lo4so 703 [ 1187 [ 1475 { 1258 | %84 | 515 | 1004
M; 25 | 857 | 173§ 952 | a8 | 364 e 543 | 209 | 1243 | 906 | 694 | 391 764
M, 530 | 754 {1113 | 296 | 641 | 349 [ 713 561 | 602 {1078 | %34 | 590 | 384 69.0
M; 416 ) 109 | 995 | 770 | 602 | 371 65.4 518 | 664 1054 ] gos | 578 | a7 67.2
M; 525 | 811 | 896 | 906 | 663 | 395 8.9 574 ) 775 | 966 | 861 | 627 | 443 708
Aean | 512 | #66 | 1066 | 97 | 70 | 370 547 | 715 {109.0 | 873 | 631 | 407
$D 3% [ Media: 128 NOYNH'¢: 128 Medlax NONH 314 | Meia: 147 NOJNH i 142 Medis x NOJNH 4 348
i Dry weight of branches {g)/plant
M, 15.67 | 2260 | 3570 [ 3117 | 1766 | 1139 | 2240 | 1741 | 3542 | 3787 | 2938 } 1934 | 1284 | 2373
M, 3052 | 6101 | 7982 | 7110 | 4678 | 2145 § S178 | 3078 | 5781 ] 76.41 | 64.16 | 4149 | 2266 | 49.00
M; 2395 | 4211 ) 6112 1 4913 ] 3523 | 1620 | 3796 | 2454 ] 3940 | 6439 | 4621 | 3234 | 1720 { 3735
M, 2419 | 37.02 | s8ou | 4592 | 3049 | 3553 | 3504 f 2536 § 3371 | 5584 | 4253 | 2755 | 1690 | 3365
M, 2171 | 3481 | s185 | 3973 | 2825 | 1651 | 3208 | 2342 | 3234 | s460 | 4106 | 2630 1 4835 ) 3276
Ms | 2304 [ 3083 | 4568 | 4675 [ 3023 | 1758 | 3433 | 2608 13775 | 3004 | 43921 2027 | 1949 | 3402
Aean | 836 [ 3948 [ 3555 [ 4730 | 3157 | i6.a4 4T [ 3774 | 5653 | 4.54 { 2941 | 1792
"_.Es % | Modiai 452 NOYNH G 452 Media x NOY/NH 11,07 ] Media: 3,97 =~ NOYNH, 397 Media x NOYNH 1 9.3




M

Table (2): Effect of planting media and varied NO'Y/NH', ratio in the nutrient solution on leaf
characteristics of poinsettia plants during 2000 and 2001 seasons.
NO'Y/NH', ratios (% in solution)

Media 2000 season 2001 season
Control | 10040 | 75/23 | 50/50 | 25/75 | G/100 | Mean | Controt | 1000 | 75725 [ 50/30 | 2575 | 100 | Mean

Number of leaves/plant

512 633 8.1 65.2 50.5 361 574 47.2 60.5 R4 70.2 560 | 334 58.5
64.5 T4.7 93.6 838 0.2 45,0 T0.8 67.3 7.2 97.8 25.6 66.9 525 736
62.0 7.2 813 76.1 650 | 414 67.2 62.1 683 86,5 783 64.5 49.1 68.1
60.4 66.1 2.5 03 582 385 613 393 65.4 £23 74.1 620 463 64.9

59.7 842 20.6 68.4 52.0 382 60.3 56.5 64.0 23.0 754 60.1 410 643

52 T €11 1850 | 52 | %5 | 401 W4 | 649 [ 854 | 741 | 618 | 460
Metin 89 O NI <89 Medm xNOJNH'¢ 318 | Medn. 94 NOJNHa: 94 Mecksx NOyNH 2 230
Fresh weight of leaves (g)/plant

M,

M;

M;

M;

Ms 575 | 630  gso | 750 1 533 | 406 | 624 s76 1 601 L a3l sr0l 613 ) 4321 13
Mean

LSD 7%

P —

Ml 56 s 557 456 278 - 18.1 344 236 334 349 491 0.7 193 352

MZ 381 61.3 129.1 1134 411 27.1 68.5 399 58.6 1325 115.7 46.5 Ja.s 706

M; 360 | 934 | 934 | 928 | 384 | 228 | 362 362 | 515 | 930 | oas | 382 | 270§ sex

M-l 338 46,3 68.5 T03 40.7 216 469 133 467 67.9 734 433 255 483

MS 34 482 £0.5 629 364 214 43 8 315 48.1 62.8 69.5 420 26.4 46.7

M, 316 |} 473 ] 395 [ eon [ 300 | 223 | avs [ 317 | aso ) 597 | apo | 456 | 135 | wa
Mean 331 436 716 T4.1 376 2.2 27 471 785 753 41.1 234

15D 3% | Media: 7.5 NOYNH'y: 7.5 Media X NO/NH '« 184 | Media: 8.1 NOVNH'y: 5.1 Modia xNOYNH - 198
Dry weight of leaves (g)/plant

Ml 5.02 6.45 10.00 215 5.1% 3.54 £39 4563 6.22 10.09 2.80 563 3.74 €52
M2 7.2.9 1098 } 23.31 | 22.04 7.7 5.20 1309 7.61 10.5t | 26.1¢ | 2270 848 5.85 13.54
M; 663 | 997 | 1752 ) 1689 | 637 | 439 ] 1030 669 | 963 [17as b1z | eas | 522 | w04
M, 634 | 846 | 1230 4251 | 757 [ 404 | 854 621 | 246 | 1239 | 1309 | 501 | 467 881
M; 633 | 944 | 1128 | 1094 | 630 | 401 208 595 | 940 JHL7s {1211 ] 747 | 490 %60
Mg 610 1 869 ]| 1088 | 1051 | 746 | 447 | %02 610 | 828 | 1095 ) 839 | 250 | 473 7.86

Mean | 62° [ 900 | 1455 (1331 | 679 | 48 620 | 875 | 1479 | 13.75 | 74t | 485

' TSD 9% | Modia: 3.1 NOS/NH % 3.13 _ Media x NO yNH ¢ 767 | Modie: 3.35 _ NOYNH 5: 3.3 Modia x NOyNH & £21

Leaf area (cm®)

M, 3126 | 480 | 606 | 531 | 345 | 304 442 415 | 505 | 653 | 560 | 4vs [ 327 478
M, 580 | 93 [ vre | 713 | 526 | 485 64.6 642 | 736 | 941 { 783 | s93 | 531 704
M; 475 | 601 | 76 | 637 | 447 | 421 558 543 | 648 | 865 | 694 | 432 | 446 60.5
M, 426 | azg | 705 | 568 | 362 | 47 [ 474 76 | 536 | 767 | 649 | 423 | 379 538
M; a3 | 75| 693 | 569 | 361 [ mz | 472 492 | 533 | 813 | 650 | 441 | 362 54.9
M‘ 39.1 50.% T2.7 60.3 37.2 376 49.7 45.0 52.8 R0.% 60.1 415 39.1 332

Mean | #5 | 541 | 725 | 604 | 402 | 313 563 | 581 | 308 | 656 | 432 | 406

i
LED 5% | Meodia: 10.3 NO o 10.3 Media x NO'YNH & 25.7




Table (3): Effect of planting media and varied NO3/NH ( ratio in the nutrient solution on stem
diametes, fresh and dry weights of roots and shoot-root ratio of poinsettia during 2000
and 2001 seasons.

NO /NH", ratios (% in solution)

Media 2000 season 2001 season
Coptral | T00/0 | 75723 | SG/30 | 23/73 | 010G ] Miean § Control | 1000 | 75725 | 30/50 | 35775 | 0/160 | Mean
Stem digmeter (cm)

M[ [ Nexd 0.94 1.09 0.99 074 062 nee Q.74 092 1906 097 0.78 063 0.85
M2 109 1.14 120 1.16 896 0,80 1.06 108 112 1.27 116 1.0l 0Tt 1.06
M3 0.96 1o L.16 114 a.82 0.66 097 0.92 1.0% 1.22 .12 084 0.60 0.96
M4 0.92 056 1.14 1.06 0.38 0.61 093 085 0.9¢ 1.17 110 092 0.64 0.94
MS 082 L1¢ 118 1.07 084 0.75 0956 0.86 102 i.19 Lo 0.90 0.72 .96
M6 030 1.04 115 1.09 030 ) 672 093 .80 i.10 1.27 LOG 0.85 0.66 0.96

Mean ©.51 104 | 145 | 109 | 034 | 069 087 -] 103 | £20 | 108 | 0388 | 067

LSO3% | Wiedia: 007 NOyNI 1047 Medax NOyNH 0.7 | Mot 008 NONH 5: 0.08 _Modis x NG /NH 4. 0.20

Fresh weight of roots (g)/plant

MI 17.2 259 30.1 2.7 218 143 228 8.5 236 33.7 250 204 13.7 225
M; 343 [ s07 | 90 { s34 | @23 ] 255 | m2 337 | 472 | 635 § a6 ) 383 | 223 | 424
M3 172 500 512 493 418 19.1 40.1 296 458 36.9 43.1 372 181 e
M‘ 43 421 456 458 33.5 ig2 354 64 403 474 45.5 20 19.0 kLN
M; 209 | 360 | 519 | 429 | 283 | 164 | 227 2o ) 341 ] sos | 399 | 265 [ 156 | 314
M; 230} 323 ) a5z [ 321 ] 297 ] 175§ 310 245 ) 365 | 443 | 350 | 311 [ 169 | 313

Viean | 245 | %05 | 475 | 434 | 329 | 183 258 | 379 | 495 | %00 | 308 {176

8D % | Media: 7.9 NGyNH ¢ 7.9 Media x NOWNH y: 194 | Medic 84— NONH ;- 84 Medis x NO/NH - 20.6

Dry weight of roots {g)/plant

Ml 358 7.02 g8.25 203 6.2% 278 609 3L 6.45 962 T.13 5463 2.7% 5490
M2 845 1378 1 1766 | 1549 | 1210 | 497 1208 £33 1278 | 18.14 | 1440 | 11.27 4..’:-2 11.57
M3 £.51 1350 ) 1543 } 1423 | 11,121 312 10.76 .08 1240 | 1559 § 1010 | 10.25 | 3.61 1034
M, 346 | 1r42 [ 1501 | 140 | oo} ase } oa0az so0 Lo | 1a6t | 1322 | 1034 | 335 981
M;s 472 | 981 | 1334 [ 1244 976 | 322 | ss# 496 | 924 [ 142 | 1e3 | 900 | 306 | 87
Mﬁ 5.1;1 -J0.38 | 13.35 | 930 7.31 3.4 2.74 5.49 9.83 1280 | 10.19 § 796 340 828

vean | 545 | 1099 | 1404 | 1227 [ 562 | 360 593 [ 1027 | 1420 | 1161 | 909 | 2.5%

BD 5% | Media: 218 - NO « 238 Media x NOWNI,; 583 | Media: 274 NOWNH';: 204 Medis x NOYNH .- 6.71

Shoot/root ratio

M, 612 | 441 | 550 | 525 { 386 | 550 ] sn 6o s s ) s am|en 534
M: 476 | 549 | 644 | 635} am2 | 557 | 536 so2 { ss7l 610 ] 6w 463 | 6se | sm
M, 497 | 408 | sa6 | 404 | 3872 | 574 [ ame 468 [ a2 ] sse [ 5161 397 ) 63| 501
My 586 1 415 ] 498 J 440 [ 357 | sm2 | amo 563 J aos | soo | 452 | 3262 {585 | a7
MS 621 471 5,05 433 370 653 310 623 4.76 4.90 491 395 AT 539
M | 610 } 490 | 4ea | 652 | sas J6ou | se7 | 563 | 493 | 500 | 550 | ase } 729 | 536
Aean | 367 | 463 | 531 | 531 [ 420 | 59 S55 | 480 [ 532 | 536 § 430 | 666
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Fip. (2) Tnteraction effect Detween planting media and N-form ratios. A- The
combination of medium “M," (2 clay + | sand) and NO /NI ratio of
75/25 in the nutrient solution. B- The combination of clay medunn
“N T and drrigation water.
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were observed despite the deleterious
effects of NH'; on growth with
NH',-N as N source. Similar resutts
have been reported on poinsettia by
Gaffney et al. (1982), Cox and
Secley (1984), Nell and Barrett
(1985), Lawton et al. (1989), Rose
(1992), Whipker and Hammer
(1998a&b), and Scoggins and Mills
(1998).

Clearly, the interaction between
potting media and N-form ratios
(Table 3) showed that the
combination of medium “M,” and the
ratio of (75/25) was the most
effective treatment 1in increasing the
fresh and dry weights of roots.

The relationship between the
vegetative and root growth is very
important 1n ornamental shrubs to
produce vigour and healthy ones.
So, this work studied shoot-root
ratios of poinsettia plants as affected
by different treatments (Table 3).
Generally, medium “M,” increased
shoot-root rtatio compared with the
other media. The increase in shoot-
root ratio could be attnibuted to the
gained incrcase in shoot weight. It
might be due to the enhancement of
root absorption of high rates of
nutrients and water reflecting on
more vegetative growth inducing
increase in photosynthetic efficiency
of foliage. Similar trend of shoot-
root relationship was reported by
Mertens and Wright (1978). They
concluded that the rhythmic growth
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of Japanese holly was occurred by
absorbing nitrogen in roots which
reacts with carbohydrates to promote
their devclopment.

In the meantime, shoot-root ratio
tended to decrease as the proportion
of nitrate increased from 25 to 100%
mn the nutrient solution (Table 3).
Meanwhile, feeding with NH'4 alone
resulted in the highest shoot-root
ratio. This result could be attributed
to root reduction which associated
with shoot stunting as a result of
ammonium injury. These results are
paralicled 1o the results of Van Den
Dricssche (1971) on some conifer
seedlings.

Flowering characteristics:

It was important to notice that time
to flowering as well as inflorescence
yield and all measurements were
markedly responded to various
treatments of potting media and N-
form ratios in nutrient solution
(Tables 4 & 5). Apparently, all
media  enhanced  inflorescence
development and mduced early
flowering as well as mmproved
inflorescence characteristics
compared to clay medium “M,”.
Bowever, medium “M;” was the
most effective for accelerating and
advancing the flowering time by 28-
30 days as well as producing the
maximum inflorescence vield (76%
in average higher than “M;™).
Moreover, it gave the maximum
responses of inflorescence quality
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with attractive bracts. It resulted n
the heaviest inflorescence fresh and
dry weights, the widest inflorescence
diameter, ' the * highest number of
bracts per inflorescence, the largest
bract arca and the maximum total
bract area per plant. The increments
of these parameters were 122, 124,
30, 76, 67 and 190% over clay
medium “M,”, respectively.

In the meantime, the other potting
mixtures of “M,”, “M,”, “M;” and
“Ms” induced also earlier flowerting
{9-15 days), higher inflorescence
production (20-60%) and better
inflorescence characters than “M;”
(Tables 4 & 5).

The favourable effect of potting
medium  “M;” on flowering
characteristics may be duc to the
initial presence of high content of
NPK and pH accepted value as well
as to low salinity and high field
capacity which enhanced vegetative
growth that reflected on best
flowering. These results are in
accordance with the findings of
Fonteno ef al. (1981), Pertuit and
Mazur (1981), Scharpf et al. (1981),
Lee et al. (1987) and Danwitz and
Escher (1988) on poinsettia, and
Mohamed and Khalil (1992) on
Pelargonium zonal.

Concerning the effect of NOY/ .

NH'; nutrition on flowering (Tables
4 & %), it was noticed that the ratios
of (100/0), (75/25) and (50/50)

induced earlier flowering averaged

by 16, 24 and 8 days compared to
the control, respectively. On the
contraty, the proportion of 75 and
100% NH'; in the nutrient solution
delayed poinsettia flowering by 9 and
14 days, respectively.  Although
feeding with NO73 alone (100/0)
increased inflorescence yield by 22%

- {in average) and with NH', alone

(0/100) decreased 1t by 30%
compared to the control, supplying
NO; and NH', in combination
(75/25) showed considerable increase
in inflorescence production per plant

as recorded 92% higher than the

contro]. However, feeding with NO;
and ‘NH'; in equal proportions
(50/50) increased inflorescence yield
by 55% compared to the control.
These results are in conformity with
those reported on poinsctiia by
Gaffney er al (1982), Cox and
Sceley (1984), Nell and Barrett
(1985) and Scoggins and Mills
(1998).

In  respect of nflorescence
measurements (Tables 4 & 5), it was
observed that the ratio of (75/25)
stimulated the mflorescence
characteristics and improved bract
quality. It produced the heaviest
inflorescence fresh and dry weights,
the widest inflorescence diameter, the
highest number of bracts per
inflorescence, the largest bract area
and the maximum total bract arca
per plant. The increments of these
measurements were 217, 204, 46,
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Table (4): Effect of planting media and varied NO'y'NH', ratio in the nutrient solution on flowering
time and inflorescence number and weights (fresh & dry} of poinsettia during 2000 and
2001 seasons.

NO»/NH’, ratios (% in solution)
Media 2000 season 2001 season
Coetrol | 10040 | 75725 | 5050 | 25775 | 07100 | Mean [ Coutrol | 100/0 | 7525 | 50/50 T 25/75 | 07100 | Mean

Number of days to flowering

M, 269 261 | 245 | 254 | 270 | 283 264 274 | 265 | 249 | 258 | 278 | 286 268
M. 237 | 230 | 218 | 224 | 246 | 251 | 234 | 242 | 234 | 221 | 230 ] 247 | 265 | 240
M; 245 240 | 236 | 245 | 268 | 259 249 249 | 247 | 240 | 239 | 274 | 273 254
My 256 252 | 228 | 237 | 262 | 274 252 263 | 252 1233 | 244 | 273 | 275 257
M 260 251 | 231 | 249 | 266 | 280 255 268 | 2551236 | 246 | 275 | 271 259

| Ms | 263 | 255|233 | 241 | 264 | 2757 255 | 270 | 259 | 238§ 248 | 274 | 273 | 260

Mean 255 248 1 232 1 240 | 263 | 270 261 252 1 236 {1 244 | 270 | 274

[TSD 5% | Media: 12— NOJNH 12 Midia x NO/NH : 29 Media: 14 NOJNH ¢ 18 Media x NO/NH 5: 34

Number of inflorescences/plant

M; 158 | 21713171283 183|133 215 142 | 167 | 300 ) 2,17 | 1.58 | L.17 1.84
M: 275 13421517 (4251308200 | 345 300 1342|567 3753171217} 353
Ma 217 267450400225} 167 | 288 217 1308|367 |33971267T§ LTS5 275
My | 200 {242]400 (333 (217} 158 258 ] 208 | 250325 2837225|158] 242
Ms 192 | 225383333 |192] 150 246 183 | 247 1383 | 267|217 | 142 2.35
Mg 208 (2331375317217 150] 250 £75 1208 358267200133 2.24

Mean 208 | 2544073492241 160 204 1249 | 383|288 231 L57
[SD3% [ Media:0.91  NOYNH ;091 _ Mediax NOyNH 'y 2.23 | Modia: 0.83  NOJ/NH, 085 Media x NO/NH - 208
Fresh weight of inflorescences (g)/plant

M, 1.3 132238 188 29 24 12.6 8.6 14812171169 105} 29 126
M 167 | 267|610 383|187} 70 28.1 172 | 286 | 386 | 358 | 178 | 83 277
M, 126 1961414 13121118} 58 204 131 1212138713061} 143 6.1 20.7
M, 10.5 1521360{244 | 126] 53 17.3 118 | 186 | 348|272} 128 | 65 186
M B8 136 | 31.81250 ] 88 3.8 15.3 105 | 159|320 | 259 111 | 48 16.7
Ms 109 | 154{293 {247 ]| 10.1] 3.1 15.6 113 | 167305251117 ] 4.0 16.6

Mean

8D 5%

el ——

1.1 17313721271 | 120 46 121 [ 193|361 269|130 54

Mefix: 23 NONH, 23 MedaxNONH ;56 ) Medin26  NO/NH 26 Medax NO NH 6.4
Dry weight of inflorescences (g)/plant

M, 101 | 187 1300}280| 134|036 1.73 L19 | 210 {273 ] 253 | 148 | 0.44 1.75
M: 237 | 363 1853 )527)1262]|1.02] 391 244 [ 389 {8231495]1250|122] 187
M; 180 | 2961554 424} 164 ]077( 283 189 | 32015201416 199]081| 288
M, 146 | 191 : 459 1370 180079 | 244 165 1234 | 482|412 183 {097 | 262
M; 128 [ 194|429 ({379| 127|051 218 1.53 | 22514351395 | 160|066 239

M; ‘152 1231 ]398]336137]045] 217 158 | 251 {4141 354] 159|058 232
Mean 1.57 | 244 | 50538 ] L.67 ] 0.65 L7 | 2721491388 ) 1.83 078
FLSD 5% Media: (.41 NO'YNH 4 0.41 Media x NO'Y/NH",: 1.00 Media- 036  NOWNH D36 Media x NO'VNH ", 0 88
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Table (5): Effect of planting media and varied NO'W/NH"4 ratio in the nutrient solution on
inflorescence diameter and bract characteristics of poinsettia during 2000 and 2001
5€aS0NS.

NOQ/NH’, ratios (% in solution)

Media 2000 season 2001 season

Tontrol | 100/ | 75/25 | 50/50 | 25/75 | 07100 | Mean | Control | 100/0 | 73725 | 30/50 | 25775 | /ioD ]_Muﬂ__l
Inflorescence diameter (cm)

M; 147 {164 {215 ] 185 ] 13.3] 9.8 15.7 141 | 153 | 23.0 | 193 | 128 | 10.2 158
M: 180 { 2151282 )253{156| 143 205 176 | 21212781247 ) 164149 204
M; 151 18724712141 46116} 177 161 120312421237 | 141128 185
M, 167 11792351201 } 142 ] 132] 176 163 | 168 [ 216190 143 | 126 i6.8
M; 178 [ 182 | 242|212 ] 156) 12.7| 183 158 | 169)222) 196 13.7 ] 11.8 16.7

M 17.6 16512261195 159 11.5 17.3 167 | 170|237 1 85] 145 | 2.7 17.2
Mean 167 11821 24.1 1210 149} 12.2 16.1 {179 (238|208 143|125
LSD 3% | Media: 3.3 NO' .33 Media x NO' /NN ,: 8.1 Media: 3.6 NOYNH,: 3.6 Media x NOYNH ;. 8.8
Number of bracts/inflorescence

M; 13.3 1431207 | 163 | 123 ¢ 105 146 7 1137119511571 116 ) 98 137

M; 247 | 26613271297 1205) 175 25.3 225 2523532851821 167 244

M 200 | 243 ) 298|255 | 180 138 219 156 [200{275(239 ] 165 126 19.3

My 171 | 200 | 280 222 156 13.7 194 16.2 ;1851277205153 | 14.1 18.7

M;

Ms
Mean

154 11751277 )203 ) 153125 181 153 | 1B1 | 2841216} 14811113 183

166 | 173125012171 161[1161 I8.1 155 1183 3127.7121.1) (44 ] 105 17.9
179 12002731226 163 | 133 6.1 §19032771219) 151125
LSD 5% | Media: 2.1 NOWNHy: 2.1 Media x NDVN-I;I_Z: 5.1 Media: 1.9 NO'sNH ¢ L9 Media x NO'WNH',; 4.7

i

Bract area (cm®)
M, 6.1 105) 156 | 1381 63 | 44 95 58 [ 87 (152]129% 62 § 4.2 88
M; 103 [170{249]| 193|118} 76 { 152 9¢ 178253200 113] 7.2 ] 153
M; 84 {127]216]166) 95 62 | 125 77 [121 ) 204 | 162( 89 | 60 { 119
M, 7.5 (L9197 168 7.7 | 48 | 114 69 10511801147 ) 65 | 47 102
M, 70 | lsl192{152) 76 | 5.1 1.0 71 jl04]183)142] 68 | 48 [ 104

Mg 8.1 114) 203 143 ) 83 5.0 11.2 6.5 1191183 {138 72 | 44 10.4
Mean | 7.9 11252021160 86 | 5.5 73 | 119 (194|153 78 | 52
LD 3% [ Media: 34 NONH 34 Media x NO yNH o 8.3 Media: 3.2 NO NI« 3.2

Total bract area (cm”)/plant
M, 81 150 | 323 | 225 84 45 152 68 M9 [ 29 | 203 1 72 4! 133
M2 254 452 814 | 573 | 242 1 133 411 223 | 449 | 893 | 573 | 206 1 120 411
M; 168 309 | 644 { 423 | 17 86 300 120 | 292 | 561 1 387 | 147 | 76 256
M, 128 238 { 552 1373 | 120 66 246 112 194 | 499 | 301 99 66 212
M; 108 203 | 532 | 309 | 16 | 64 222 109 188 | 548 | 307 | 16f | 54 218
Ms 134 197 { 508 { 310 | 134 | 38 224 101 218 |1 507 | 291 | 104 | 46 2it

Media x NO'YNH o 7.8

Mean 146 258 | 562 | 369 | 145 76 122 235 ) 551 | 344 | 122 | 67
ISD 5% | Mada: 75 NO'y/NH'.: 75 Madia x NOY/NIT - 184 Wedia; 69 NO/NH a: 63 Media x NO' y/NH: 169
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62, 161 and 319% over the control,
respectively. However, the ratio of
(50/50) resulted in the next higher
values of inflorescences parameters
reflecting in better quality than 100/0
and 25/75 ratios. On the contrary,
NH',fed plants showed great
reductions in all inflorescence
measurements (Fig. 1). These
reductions were probably caused by
the effect of ammonium injury on
poinsettia growth and development of
both roots and vegetation causing
poorly flowering and low guality.
These results are in harmony with
thosc reported on poinsettia by
Lawton er al. (1989), Rose (1992),
Scoggmms and Mills (1998) and
Whipker and Hammer (1998a&b).

The favourable effect of (75/25)
ratio on flowering characters may be
due to the suitable level of N supply
on growth and its positive reflection
on flowering. High nitrogen supply
tended to increase leaf cell number
and cell size with an overall increase
in leaf production (Rose, 1992; and
Whipker and Hammer, 1998a&b).
In addition, Cox and Seeley (1984)
found that the detrimental effects of
NH', on poinsettia were attributed to
reduction in N absorption with 75
and 100% NH',. The reduction in N
absorption by supplying 100% NH",
resulted in the appearance of N-
deficiency symptoms.

The interaction effect between
potting media and N-form ratios
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(Tables 4 & 5) indicated that the
carliest flowering with high quality
and best inflorescence characteristics
were  obtained by plants grown in
medium “M,” and supplying with
NO»/NH', ratio of 75/25 (Fig. 2).
This combination enhanced
inflorescence development,
stimulated flowenng process and
accelerated the flowering time by 52
days as well as magnified
inflorescence yield by 263%
comparing with plants grown in clay
soil alone and irrigated with water
whereas  they produced fewer
inflorescence with poor quality.

Nutrient contents:

Data in Tables (6 & 7) indicated
that plants grown in mediurm “M;” (2
clay + 1 sand) enhanced nutrient
absorptions by roots resulting in the
highest contents of total-N, NO5-N,
P, K, Ca and Mg in leaves, while
NH';-N  concentration was the
lowest. The higher absorption of
NO3-N more than NH';-N was
reflected in higher NO;-N/NH 4N
ratio m leaves than the other planting
media.  In this connection, Whipker
and Hammer (1998b) reported that
nutrient uptake ratios arc a method
of comparing nutnient uptake levels.
Such result pointed out that medium
“M;” was the most suitable one
which has the ability of furnishing
plants with elements of the nutrrent
solution at adequate levels and
consequently produced the best



growth and flowering. However,
medium  “M,” resulted in the next
higher values of leaf nutrient
contents, hence clay medium “M;”
was the inferior one in this respect.
Meanwhile, the media M,;, M;and
M; showed positive effects on
nutrients ~ uptake and gave
intermediate results compared to the
other media. These results are in
agrcement with those reported by
Mohamed (1988) on FEuphorbia
pulcherrima, Aglaonema modestum
and Syngonium  podophytium,
Yelanich and Biernbaum (1993) on
poinsettia, Hassan et al. (1994) on
Cupressus sempervirens, Mansour
et al. (1994) on Syngonium
podophylium, El-Sallami (1996) on
Ficus benjamina and El-Sallami and
Mahros (1997) on Thuja orientalis.

Regarding the cffect of N-form
nutrition on nutrients uptake, Tables
(6 & 7) showed that although the lcaf
contents of total-N, NO'3- N, NH -
N, P, K, Ca and Mg were increased
with the presence of 100% NO;m
the nutrient solution and decreased
them with 100% NH',, except P and
NH',, the nutrient contents were the
greatest with supplying a mixed N
source of (75/25) followed by
(50/50). © This effect was mainly
promoted by NH", uptake. Similar
results were obtained on poinsettia
(Cox and Seeley, 1984, Scoggins and
Mills, 1998 and Whipker and
Hammer, 1998a) and some conifer
seedlings (Van Den Driessche, 1971;
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Ingestad, 1979 and Mehne-Jakobs
and Gulpen, 1997). They concluded
that when both N-forms were present
m the growth medium the planis
contained higher nutrients than either
nittate or  ammonium  alone.
Meanwhile, higher  anunomum
feeding reduced the accumulations of
total-N, NO3-N, K, Ca and Mg in
leaves, but for NH',-dominated
nutrition  adverse effects, mcluding
toxicity at high concentrations, soil
acudification and disturbance of ion
balance causing plant damage by
inducing nutrient  imbalances
especially on soils with limiting
availabilities of cations such as K,
Ca and Mg.

The interaction between planting
media and N-form nutrition (Tablcs
6 & 7) showed that the maximum
concentrations of total-N, N(';-N, P,
K, Ca and Mg in leaves occurred
with medium “M;” plus both N-
forms (75/25).

Nitrate reductase (NR) activity:

Nitrate reductase s generally
believed to be the enzyme reducing
NO; to NO,  The cnzyme 1s
substrate induced, and the amount 15
determined by the NO; supply
{Beevers and Hageman, 1969}, Data
illustrated in Figure (3) showed that
NR activity followed similar trend in
leaves and roots, while it was higher
in roots than in leaves. The low
activity lead to lugher accumulation



Table (6):

Effect of planting media and varied NO3/NH', ratio in the nutrient solution on the

concentrations of total nitrogen, nitrate-N (NO’;), ammonium-N (NH",} and NO 5N/
NH',-N ratio in poinsettia leaves dming 2000 and 2001 seasons.

NO'y/NH', ratios (% in solution)

Media 2000 season 2001 season
Control T 100/ T 75725 | 50/50 [ 25775 | 07100 | Moan | Control | 10640 | 75/25 | 50/50 | 2573 | 0100 | Mean |
Total nitrogen (%)
M, 285 {292 | 360|341 ] 312|242 305 276 | 301 1356 | 348 | 3051231 ] 303
M; 355 402 | 435 | 3921365 | 3.16 3178 3.61 411 | 449 { 407 | 361 | 3.20 385
M; i 3771401 | 366 | 348 | 28] 347 302 I 140113342 200 345
M, 292 | 361|387 354|330 269 332 286 | 366392 365|326 | 245 330
M; 280 {345 374|372 325|245 324 270 | 360 | 395 [ 380 | 315 [ 250 | 328%
M; 284 | 359|396 | 380324231 ] 329 279 1369|403 1388 |319)1233) 132
Mean | 301 | 356 392 368|334 ] 264 29 | 363 )]401 1377328 258
EDT% Media: 025 NOWNH'4:035  Modiax NOTJ?H":: 061 J Medin: 032 NOyYNH 4 032 Media x NOYNH 4 0.78
"~ NO'»N (ppm)
M, 855 (2596 | 2714 | 1615 | 1217 | 392 | 1565 812 | 2556 | 2820 | 1668 | 1ts0 | 431 1578
M, 1118 § 3465 | 3340 | 1966 | 1995 | 486 | 2062 1078 | 3502 | 3451 | 2026 | 2035 { 530 | 2104
M, 968 | 3278 | 3147 | 1908 [ 1778 | 452 | 1922 923 {3319 | 3260 | 1964 | 1809 | 476 | 1959
M, 905 | 3155 | 2939 | 1862 | 1580 | 440 | 1814 262 | 3262 13068 | 1903 | te12 | 485 | 1865
M; 876 | 3205 | 2985 | 1817 { 1519 | 438 | 807 847 | 3265 | 3110 | 1878 | 1540 | 473 1852
M 894 13190 ] 3086 1 1770 | 1487 | 445 | 1R12 836 [ 3386 | 3169 | 1830 | 1568 | 480 | 1878
Mean | 936 | 3148) 3035 [ 1823 | 1596 | 442 893 [ 3215 | 3146 | 1878 | 1624 | 479
—'_in_s% Media: 134 NOYNH 4. 134 Medinx Ntr,ml-i*.: 328 ] Media: 146 NOyNH 4 146 Media x NO /N 4 358
NH N (ppm)
M; 582 | 621 | 636 | 764 | 868 | 892 727 620 | 651 | 694 | 831 | 915 | 953 777
M; 532 566 | 614 [ 709 | 785 | 713 653 563 572 | 642 | 734 | 734 | 768 669
M, s49 | 603 | 05 | 756 | 817 | 898 1 502 | 640 | 746 | 820 | BS3 | 956 753
M, 591 ! 656 | 749 | 260 | 8712 | 970 783 647 | 6% | 825 | 918 | 907 | 1043 | R3%
M; 635 678 | 840 | 887 | 932 | o998 228 695 | 744 | 923 | 970 | 1028 | 1060 | 03
M, 652 716 | 806 | 915 | 934 | 1026 842 766 751 ] 916 | 984 | 975 | 1041 906
Mean 590 640 | 725 1 815 | 868 | %46 632 674 | 791 | ®76 | 902 | 970
"L3D 3% | Media; 54 NOY/NH: 3¢ Media s NOYNH ;132 | Media: 66 NO/NH 4. 66 Media x NO yNH o 162
NO's-N/NH' i~N ratio
M, 147 | 418 | 427 | 241 | 140 | 044 | 231 131 | 393406 {200 | 129|045 218
M; 210 | 612 | 544 | 277 | 254 | 068 | 328 191 | 612 (538 |27 | 277|069 327
M, 1.76 544 | 446 | 252 | 218 | 0.50 28! 1.84 519 437 240 | 212 | 0.50 274
M, 1.53 481 ] 392]217) 181 045 245 1.33 147 {372 ] 207 1.78 | 047 2.36
M 138 | 473 | 3552051 163 | 044 | 230 122 | 439 | 337|194 | 150|045 | 215
Ms | 137 | 446|383 [ 193 [ 159 [ 043 | 227 109 | 451 } 346 | 186 | 160 Jo46 ) 217
Mean L.60 496 | 425226 ] 1.8 | 0.49 145 | 482 1406 | 217 ] 185 { 0.50

97



Table (7):

Effect of planting media and varied NO'W/NH'; ratio in the nutrient solution on

phosphorus, potassium, calcium and magnpesium contents in poinsettia leaves during
2000 and 2001 seasons.

NO/NH', ratios (% in solution)
Media | 2000 season 2001 season
Cooirol | 100 | 73723 | 5030 | 25775 | G100 | Mean | Comrol | 100% | 75725 | 30/30 | 25775 1 07100 | Mean
Phosphorus (%)
Mi | 0321 | 0354 | 0356 | 047 | o511 | 04sn { 0447 | 033z | 0363 | 0560 { vags { us17 | 0472 | 0as7
M; | odso | 0506 | 0695 | 059 | osaz | 0359 | os7s | vago o320 | 0700 | 060 | 0656 | 0575 | asm
M;s | 0375 |o4s¢ | 06n | 0342 | 0593 {043 ]| o051 ] 0386 |o04ss | 062a | 0555 | 0607 [ 0are | w330
My | 0367 | oaoe | 0664 ] 0320 | 0570 | 0435 | o494 § 03m3 {0421 | 067 | 0534 | 053 | oaan | oosoe
Ms | 0350 | 0328 | 0640 | 0524 { 0561 [ 0499 | pazs | o375 {0397 | ossz {0536 0592 | 041 | 0504
Mg 0391 | 0396 | 0.667 | 0418 | 0514 | 0.435 | 0470
Mean 0351 [ 0427 | 0661 | 6523 | 5.578 | 04T
LSD 5% Media: 0.067 _ NOYNH'y: 6067 Media x NO'/NH - 0.164
Potassium (%) :
M, 238 | 260 | 304 | 292 | 232 | 20 | 215 218 260 265 Faon | 215 { s | 20
M, 203 | 370 | 3me | 348 | 265 | 225 | aus 302 | 384 | 434 | 361 | 252 1 236 | 32
MS 2.69 312 3.46 3.17 2.42 219 284 254 325 3.7 325 224 206 2.8%
M, 255 | 298 ] 338 [ 306 | 230 | 202 | 2m 263 (o7 e Jam f2r | 277
M; 259 | 290 [ 331 [an |23 1203 | 2m 253 | 3as | 360 |30 | 220 | 1e1 | 2m
M; 257 | 307 | 337 { 309 | 227 { 201 | 278 241 | 312 {37 1328 | 2n1 | 1ss | 27
Mean | 262 | 306 | 341 | 217 | 238 | 209 255 319 | 363 | 326 | 233 | 22
18D % | Media 034 NO /NI +: 034 biodia x NO /N ¢ 0.59 | Moda 019 NOWNI 3 .19 Media x NO /NI 2 0.36
[ M —_
Calcium (%)
M; 136 | 158 ] 199 | 1es | 137 | 102 | 140 141 | 166 | 12a {1 f ooz {1 | 147
Ml 201 217 271 236 1.96 136 210 209 228 187 2.51 1% 1.29 216
M; 172 | 1ee { 236 [ 203 [ 16t it | 1w 174 b ioe L zas L zos | 1sa | 106 ] 1
M, 152 [ 179 { 221 | 180 | 536 | 109 { 13 160 | res | 232} 1m )30} 104 rea
M; 15t [1e6 |23 |16 [ 1as {1 | e 163 |12 ) 227 ] 168 ) 124 ) 109 | 160
M, 166 | 17 [ 19w Lies L | ias | e L67 § 190 } 224 ) 336 | 134 | w02 | 167
Mean 1.63 1.80 222 1.88 1.52 1.14 1.69 159 234 191 143 1.0%8
1SD 5% | Media: 0.21 __NO; o 0.21 Medis x NO5/NH ,: 9.51
Magesium (%)
M, 100§ | 13 | 121 foss | o | 100 tn |12 frar [rzr oo Loss | o1
M, 135 | 13a | 188 | 1es [rar s | L 142 Lom b2os D oase ) ovas | r2a ) 1m0
M, 1 |12 e |t | 1o | ooz [ e 120 §raz lres | 2so) so6 ) ron | 134
M, 106 | 119 | 156 | 133 | es7 [ e | 115 114 1124 1 167 ) 140 } 104 | 085 | 132
M; 102 [ 123 | 166 { 137 | 094 026 | 116 102 128 | 130 | 132 | 102 | o7 | 120
Ms 108 | 129 | 165 | 128 { 008 | 069 } 116 110 b et | 172 | 136 | 106 Jem ] 1m
Mean | 112 | 130 | Les | 138 | 102 | o84 g | 136 [ 174 | tez {1t | 691
:0.16  NO; + 0.16 Media x NO'YNH . 0.39




of  mnitratc in leaves than the
corresponding one of roots.It has
been suggested that the reduction of
NO; in poinsettia plants occurs
principally in the roots and that
nitrogen is transported to the leaves
entirely in organic form. Similar
results were reported on some conifer
seedlings by Martin et al. (1981),
Yandow and Klein (1986), Wingsle
ef al (1987) and Margolis et al.
(1988).

On the other hand, the NR activity
in poinsettia plants tended to be
greater when they grown in medium
“M;” than the other media (Fig. 3).
The increments in activities of that
plants as percentages over those
grown in clay medium “M,” were 37
and 50% for leaves and roots,
respectively. The enhancement
effects of medium “M,” were
probably due to produce the greater
leaf arca, carbohydrates
concentration and higher percentage
m leaf N which cause a large amount
of metabolic NO'; production. These
results are in confornuty with those
reported by Smimnoff ef al. (1984) on
some woody plants and Margolis er
al. (1988) on jack pine seedlings.

With regard to the effect of N-form
nutrition (Fig. 3), it was noticed that
NO’;-nutrition stimulated NR
activity in leaves and roots, however,
these activitics were increased with
increasing nitrate concentration in
the nutrient solution. As for NR

activities of varied NO3»/NH', ratios
had the pattern (100/0) > (75/25) >
(50/50) > (75/25). Hence, the
highest NR activity was resulted
from NO-fed plants with average
137% higher in leaves and 270%
higher in roots than control plants.
These results are in accordance with
the findings of Smirnoff ef al. (1984)
on some woody plants and Wingsle
et al. (1987) on Scots pine seedlings.
They proved that the ability to
increase NR activity in plant could
be a mechanism for responding to the
higher NO7; level. When NO7; was
reduced by one haif, the mean NR
activity in leaves and roots was also
reduced by about one half.

In contrast NR activity was less
with NH';-nutrition than with NO
and averaged 31% lower in leaves
and 26% lower in roots than control
plants (Fig. 3). These results are in
agreement with thosc obtained by
Margolis et al.  (1988) who
concluded that ammonium nutrition
negatively affected NR activity
compared to nitrate alone or in
combination with ammonium in jack
pine scedlings. In addition, Martin ef
al. (1981) and Wingsle ez al. (1987)
stated that the decline NR activity
might be caused by inhibitory effects
of ammonium as a result of
mhibition on a metabolic levelora
result of lowered NO'; absorption.

The interaction (Fig. 3) showed
that the NR activity was greatest in
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plants grown in medium “M;” and
feedng with N-forms of (100/0) and
(75/25) and least in seedlings grown
in medium “M,” and supplying with
- NH", as a nitrogen source (0/100).

Leaf and bract pigmentation:

Photosynthetic pigments:

Data in Table (8) showed that
different treatments of both potting
media and NONH', nutrition had a
considerable effect on leaf pigments
content in poinsettia leaves. Clearly,
all planting media increased
chlorophylls (a&b) compared with
medium “M;”. However, medium
“M;” was the most effective in
increasing  their concentrations in
leaves resulting in the highest
contents.  Meanwhile, all potting
muxtures had no significant effect on
leaf carotenoids content.  These
results arc in harmony with those
reported by Mansour ef al. (1994) on
Syngonium  podophyllum,  Abu
Dahab (1996) on  Brassaia
arboricola, El-Sallali (1996) on

Fbicus  benjaming, El-Sallami and

Mabhros (1997} on Thuja orientalis,

and Salh (2000) on Ficus
benjamina “Starlight”,
Such increase in chlorophylls

{a&b) content in leaves which caused
by medium “M;” may confirm the
results of nitrogen and magnesium
(Tables 6 & 7) which showed also
increases in N and Mg contents in
leaves. This was based on the fact

that N and Mg are considered as
essential elements for chlorophyll
synthesis. Hence, any increase in
leaf N and/or Mg resulted in
corresponding increase in chlorophyil
building as reported by Bidwell
(1974).

With regard to NO»/NH', ratios
effect on leaf pigments (Table 8), it
was noticed that the ratio of (75/25)
resulted in  the maximom
chlorophylis (a&b) content. As for
carotenoids content, 1t was
progressively increased  with
increasing the proportion of NH', in
the nutrient solution resulting in the
maximum content with the presence
of NH', as sole source nitrogen. In
this connection, Mchne-Jakobs and
Gulpen  (1997) found  that
chlorophyll concentration ~ was
strongly influenced by the applied
nitrogen  source in  current-year
needles of Norway spruce. NH ,-
dominated nutrition resulted 1n
significantly  lower  chlorophyll
content compared to NO ;-dominated
nutrition.  Decrease in chlorophyll
concentration was linearly correlated
to reduction of Mg bound to
chlorophyll as a result of Mg
deficiency especially when nutrition
was NH';-dominated.

The interaction between growing
media and N-form nutntion (Table
8) showed that the highest contents
of chlorophylls (a&b) were obtained
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Table

(8): Effect of planting media and varied NO/NH', ratio in the nutrient solution on

photosynthetic pigments in poinsettia leaves and anthocyanin content in bracts during
2000 and 2001 seasons.

NO'WNH', ratios (% in solution)
Media 2000 season 2001 season
Control | 100/0 | 73725 [ 50/50 | 25775 1 07100 | Mean | Comtrot | 200f0 | 7525 ] so30 | 2575 [ 07100 |~ Mean
Chlorophyll “a” (mg/g F.W.)
M; L.16 1250159 1.27 ] Lo9{ 091 1.21 120 1291163 1122} 10309 122
M 152 (171 E89 1 176 {1 143 | 1.27 1.60 158 (18019} 175] 145|126 1.63
M; 1.36 156 | 1.76 { 165} 1.27 ) 1.14 1.46 135 | 159180 ) 1621 1.23 ¢ L.O8 1.45
M, 127 1431169} 160 1.14 ] L0} 1.36 132 151} 174155401609 1.37
M; 130 ) 148 1. 74} 161 ) 118 | 105 1.39 £36 [ 183 | L7727 154)] 114 | 098 1.39
Mg 1.26 140 ] 171§ 158] 1.16 | 099 1.35 140 | 146 ] 1.79 ] 1.57 | 1.08 | 0.95 1.38
Mean 1.31 147V L73 1581 1.21 | LO6 137 | 153 [ L78[ 154; 118 ] 103
LSD 3% | Media:021  NOJNH 3023 Mediax NOJNH 5056 | Modea: 0,36 NOyNH' 036 Modin x NOYNH ¢ 0.64
Chlorophyll “b” (mg/g F.W.)
M, 075 | 08I {1.0210941069 (054 0.79 078 10R5 [ 1.10 ] 0.96 | 01,66 | 0.52 0.81
M; 1.08 1191 136 1 118 Y 092 ) 078 1.09 114 12711511 1251 098 { ORO 1.16
M; 089 | 111112171061} 0781 065 0.95 092 115|130 1.15) 0821064 160
M, 086 | 095} LI2 | 102 ] 0.74 | 6.60 0.88 094 {104 {128 107 | .78 ; 0.63 096
M; 087 | 098 ) I.17} 096 | 069 ] 063]| 088 { 091 | 108 {126 1031072 )067| 095
M; 090 jJ 1.03|1.09]1.03])075] 065 0.91 089 {103 {1181 109)0.76 | 3.65 0.93
Mean 089 [ 101§ 1.16}103]076) 064 093 | 1.07 ] 127§ 1.09 ) 0.79 | 0.65
L5D 5% | Media: 0.19 _ NO, - 0,19 ;. : [ Meha 0.17___NOJ/NH 017 _ Media xNOYNH ¢ 042
Carotenoids (mg/g F.W.)
M, 036 {040 ]| 042047054070 048 037 10431 045|051 0571070 051
M; 039 (040 ] 0441 050 | 0.59 | 0.68 0.50 042 1046 [ 049|054 | 060 [ 074 0.54
M, 040 (0391042 ) 048} 060} 0.69 0.50 0.4 (043|048 [ 052[060 072 0.53
M, 036 1042 0:43 049 062 071 0.51 039 1046 (047|054 (063|070 0.53
M, 037 | 038 041 ] 046 ) 0.56 ] 0.67 0.48 038 | 042 | 0451053} 0.60 | 0.69 0,51
M, 0.36 -] 0.4]1 | 046 | 0.49 | 0.63 | 0.70 0.51 037 104510491 0551061 |073 0.53
Mean 037 10401043 10487059 069 039 | 044|047 | 0530601071 %_ﬁ‘
[L8D 5% | Media: NS NOW/NH,: 0.1 Modia x NOYNH' NS, ] Media: NS, NOYNH: 014 Mediax NONH NS, ]
Anthocyanin (mg/100 F.W.) :
M; 126 | 1521204 (1621128 116 148 11.9 1138|186 | 157115 ] 108 137
M, 189 { 23412932261 17.7) 142} 210 183 1246 | 28.7 | 232162 | 146 209
M: 168 12121264184 148 136 i85 16.1 190259176 143|128 17.6
M, 16.0 1881243 175|143 | 126 17.3 157 1183|238 161} 13.)1 | 106 163
M; 173 1191|248 169 ] 145 103 17.2 16.3 1771235173 | 1281110 16.4
M; 169 | 194236 ] 176 ) 142 | 12,1 17.3 le6 | 176]1229] 158 126 101 159
Mean 164 1195248182} 47| 124 158 | 185 ) 239|176 134 | 117
LSD 5% | Media: 4 NO yNH 4. 1.4 Media x NO JNH « 3.4 Media: 1.6 NOYNH 4 1.6 Media x NU 3/NH a: 3.9
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by the combination of medium “M,”
and the NO'/NH', ratio of (75/25).

Total anthocyanin:

The anthocyanin content in
poinsettia  bracts was directly
influenced by potting media and
variations of the NO3/NH'; ratios
(Table 8). Apparently, all growing
media significantly increased
anthocyanin  content, while the
medium  “M,” was most cffective.
Besides, the ratios  of (100/0),
(75/25) and (50/50) significantly
increased anthocyanin concentration
compared to control.  However,
(75/25) ratio resulted 1n  the
maximum content. Meanwhile,
higher NH', feeding (25/75) and
NH’;-dominated nutrition (0/100)
showed  inhibrtory effect on
anthocyanin formation. On the other
hand, the combination of medium
“M;” and the ratio of (73/25)
resulted in the maximum anthocyanin
content.  Simular trend of these
results was obtained on poinscttia by
Jin and Dong (1994).

Total carbohydrates:

Data in Tables (9) indicated that
the total carbohydrate contents in
both leaves and bracts were
considerably affected by different
planting  med:a. The Mghest
carbohydrate = concentrations in
leaves and bracts were found in
plants grown m medium “M;”
followed by medium “M)"

However, the other growing media
resulted in higher carbohydrate
percentages than clay mediom “M,”.
Meanwhile, root  carbohydratcs
content was not affected by various
potting muxtures.  Similar results
were obtained by Mohamed and
Khalil (1992) on Pelargonium zonal,
Hassan ef al. {1994) on Cupressus
sempervirens, Mansour ef al. (1994)
on Syngonium podophyllum, Abou
Dahab (1996) on  Brassaia
arboricola, El-Sallami and Mahros
(1997) on Thuja orientalis, and
Saleh er al (2000) on Ficus
benjamina “Starlight™.

Taking in consideration data of the
nutnient  contents, 1t could be
obscrved a direct relationship
between the amounts of P and K
absorbed by the plant and
carbohydrates content. The medium
“M,” showed  the highest
carbohydrates content which related
with the highest concentrations of P
and K. Bidwell (1974) stated that
phosphorus and potassium
stimulated the physiological activity
of the plant and enhanced
carbohydrate assimilation 50
reflected  in more accumulation of
carbohydrates in plant organs.

In the meantime, it could be
observed a positive relation between
total carbohydrates and anthocyanin
content. In this commection,
Woodrow and Grodzinski (1987)
concluded that there was a positive
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Table (9): Effect of planting media and varied NO3/NH',ratio in the nutrient solution on total
carbohydrates content in plant organs of poinsettia and leaf C/N ratio during 2000 and
2001 seasons.

NOW/NH’, ratios (% in solution)

Media 2000 season 2001 season ]
Comtrol | 100/0 | 75725 | 50750 | 25/75 | 0/100 | Mean | Cootrol | 100/0 | 73725 | 30/50 | 25/75 | 0/100 | Mcan

Total carbohydrates in bracts (%)

M, 139 | 170 ] 203|182} 126 | 10.1 15.4 142 1691209 (187|119 | 107 156
M; 192 1223|278 | 247155132 205 201 (238|288 262162130} 214
M, 164 {197]256|225{ 123} 119 8.1 173 (207 (2692411128 108 18.8
M, 149 | 184 ]| 23571209 | 13.1{ 115 171 154 (193 (258(2351i120¢( 106 17.8
M; 146 { 1851250210139 109 173 159 | 1942401209 1171103 17.0
M 15.3 18712671212 ] 118} 114 17.5 148 | 205126012281 110 I(}: 1 17.5
Mean 157 | 19.1 )| 248 | 214 | 132 | 115 163 1201254227} 126 | 10.9
1LSD 5% | Media: 23 NOYNI .23 Media x NO'y/NH 4: 3.6 Medio: 2.4 NOYNH' ¢ 2.4 Media x NO'v/NH +: 5.9
Total carbohydrates in leaves (%)
M, 3.1 15711941183 1118} 95 14.6 120 128} 1861 165 10.1 | 9.1 13.2

M, 130 | 21112631235 146} 119 19.2 176 {200 | 268 | 216 | {32 118 18.5
M, 141 {184 | 24412081 123|106 168 138 [ 176242 | 182|118 94 158
M, 46 117812371189 1167 101 16.1 131 156229 178|105 99 15.0
M; M0 117352315197 1120) 103 161 133 | 154 |223])i86 | 110 94 15.0
M 156 1166 {2421195; 128) 94 16.4 124 11591226 184 | 106 | 92 14.0

Mean [ 149 | 178 ]| 235|201 { 125] 103 137 {162 7229 1185] 112 98
LSD 5% [ Media: 1.7 NOWNH . 1.7 Media x NO'5/NH 4: 4.2 Media; 1.5 NOYNH 4 1.5 Media x NO'YNH 3.7

. Total carbohydrates in roots (%)
M, 1L.1 1481193161 | 102} 91 13.4 109 | 15111741156 101 ] 85 129
M, 131 161|194 171 | 110 | 92 143 11,7 1158 7188|169 | 100 | 83 13.6
M; 120 | 1561 190 | 166 ] 1083 | 89 13.8 109 | 14218} §162 | 98 { 80 12.9
M, 126 | 157|184 (1571105 87 | 136 | 107 [141{187|166) 95 | 79 ] 129
M; 11.3 1571189 ] 165} 99 1 85 13.5 104 | 148 | [75]150] 93 | 80 12.5
My 117 11501183 | 162} 97 | 84 13.2 10.1 145 | 180 ] 155 82 7.3 12.4

Mean 120 {155} 189 ; 164 | 104 838 108 { 148 [ 181 | 160 ]| 95 | 8.1

LSD 5% | Media: N5 N C)'yNE,-: 1.4 Media x NO/NH ¢ NS, Meﬁ& N.S. NO 13 Media x NG'YNH «; NS,

Bl C/N ratio in leaves
M, 460 [ 538)539[537|378]13.93 4.74 435 (42515221474 331139 4.30
M; 507 [525|605[1599{400(3.77] 502 488 | 48715971531 )366] 369 4.73
M; 453 | 488|608 | 568 [35313.77] 508 457 14741589487 ) 345348 4.50
M, 500 (493 612[53413521375] 478 458 142615841488 )3221404 447
M; 500 |501(6181530]369{4201 490 491 (4281564 489134937 4%0
M; 549 [ 462 1611|513 (3951407 4.9 444 {431 1561 ]1474])33213.95 440

Mean | 495 | 501 ] 59954737539 463 44515701491 34] 381
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correlation between total anthocyanin
content and the amounts of
carbohydrates accumulation in bract
tissues of poinsettia.

From the forcgoing results
presentation it could be observed that
medium  “M;” produced the best
growth and flowering characters of
pomnsettia which corrclated with high
total carbohydrates content.

As for NO'3/NH', nutrition effect
on carbohydrates percentage (Table
9), 1t is quite evident that (75/25)
ratio was the superior for
carbohydrates accumuiation in plant
tissues (bracts, leaves and roots)
followed by (50/50) ratio, but the
reverse was true with the ratios of
(25/75) and (0/100). These results
are in agreement with those reported
by Kirkby (1968) on white mustard
plants. He stated that total
carbohydrates content was found in
higher concentrations in the leaves
and stems of plants supplied with
NO';-N than in those with NH',-N.

The interaction between planting
media and N-form nutrition (Table
9) declared that carbohydrates
content in poinsettia plants was the
highest when they grown in pots
contained medium “M,” and supplied
with both N forms of (75/25). Such
increase  in total carbohydrates
content 1n leaves might be attributed
to the increase in photosynthetic area
on the plant causing more
photosynthesis activity, consequently

producing  morc  photosynthetic
compounds leading to  more
carbohydrates accumulation in leaves
and more transiocation inducing
higher carbohydrate contents in
bracts and roots.

Leaf C/N ratio:

Data in Table (9) appeared that
C/N ratio in leaves was affected by
different treatments.  Clearly, all
growing media increased this ratio
compared with medium “M,”,
however, medium “M,” was the most
effective.  On the other hand, N-
nutrition with the ratios of (100/0),
(75/25) and (50/50) increased C/N
ratio whereas (75/25) ratio was the
superior. In contrast, thc ratios of
(25/75) and (0/100) decreased C/N
ratio in leaves. The increment C/N
ratio in lcaves reflected the increase
of total carbohydrates content in
relation to mitrogen concentration.
This may lead to improve the growth
characters of plants producing best
qualitics of foliage and flowering as
mentioned by Nofal eral. (1998) on
Schinus terebenthifolius and Celosia
plumosa.

It could be concluded that the
medium contained 2 clay + | sand
combined with NO/NH', ratio of
(75/25) was the superior treatment
regarding its promising stimulation
effects on different growth and
flowering charactenstics.  So, it
could be recommended to use this
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combination which preferable for
commercial production of poinsettia.
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