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ABSTRACT

This study was carried out at the Experimental Farm of the Fac. of
Agric,, Ain Shams Univ., during two successive ssasons 2000/2001 and
2001/2002 to study the effect of gibberellic acid (GA;) and ethrel at
different concentrations on the vegetative growth and flowering of
poinsettia plant. The purpose of this study was improving the quality of this
plant by using some growth regulators such as gibberellic acid and ethrel.
The plants were sprayed four times yearly at one month intervals by 50, 100
and 200 ppm GA; and 100, 200 and 300 ppm ethrel.

The obtained results showed that using GA; increased gradually the
plant height and number of branches/plant. Meantime, GA3 decicased the
diameier ot branches, number of leaves, tct2! area of leaves, iresh and dry
weights of plant. Also GA3 delayed flowering and decreased number, fresh
and dry weights of bracts. Moreover, GAz decreased the chlorophyll, N, and
P content in plant leaves while it decreased K in most cases. On the other
hand, ethrel in most cases decreased plant height, number and diameter of
oranches, number and total area of leaves, as well as fresh and dry weights
of plant. In the same time, ethrel produced earlier flowering with significant
difference especially with high concentrations during the second seaon and
decreased number, fresh and dry weights of bracts, and chlorophyil, N, P
and K contents in leaves in most cases. Spraying the poinse;tia piant by 300
ppm ethrel can be recommended for best growth and qualiiy of plant and
produced earlier flowering,

INTRODUCTION

Poinsettia is a short-day plant that flowers when the scotoperiod
exceeds = 12.5 h depending on cultivar and temperature (Grueber, 1985).
Under short days the poinsettia will rapidiy initiate floral structures. The
floral structures of poinsettia are termed cyathia and consist of a single
pistillate flower with numerous staminate flowers enclosed in an involucral
cup (Shanks 1980).

However, under LD the cyathia that are initiated do not develop to
anthesis and are subtended by leaves rather than bracts. Evans, (1990)
concluded. that LD floral initiation occur afier the meristem attains a critical
antogentic age as measured by node count. When the meristem reaches the
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cultivar-dependent antogenetic age, represented by the attainment of the
critical node number, it initiates a cyathium. The critical node count
required for LD floral initiation to occur is referred to as the long-day node
number,

Gibberellins have been reported to inhibit flowering in numerous
species Guttridge, (1963) demonstrated that exogenous GA; application
delayed floral initiation in poinsettia under short day (SD). Also Hackett and
Kofranek, (1971) demonstrated that GA;, also delayed LD floral initiation
in poinsettia. Mynett and Wilko, (1989) found that poinsettia cv. Impromptu
could be successtully produced by applying 250, 500 or 750 mg GAs/litre
on 2 occasions 10 days apart, but flower initiation was inhibited. Michael ef
al., (1992} found that foliar application of gibberellic acid applied at 7 or 14
days interval providing 50 or 125 ppm inhibited long day flora initiation in
poinsettia.

Lee and Kwack, (1995) reported that GAj treatments increased shoot
and internodal length and increased leaf size of Hibiscus syriacus. While,
chlorophyll and total nitrogen contents were decreased. The increasing in
height of plants by (GAj treatments was mentioned by Chen et al., (1998),

Ethrel has also been reported to increase number of terminal cuttings
of geranium plant by 93% (Foley and Keever, 1992). Also ethrel at the rate
of 500 and 1000 ppm increased the number of secondary shoots of rose
cultivar Raklagandha. (Bhattacharjee and Singh, 1995) Ethrel increased
number of shoots in Finca major and Pelargonium pellatum. Also the stems
of both plants were the shortest when the 500 ppm floral was applied 4
times. (Muse and Holcomb, 1997). Vegetative growth of impatiens plants
was inhibited by ethephon application at the rate of 400 or 800 ppm (Tamari
et al., 1998). '

MATERIALS AND METHODS

This work was carried out at the Experimental Farm, Faculty of
Agriculture, Ain Shams University, Cairo, Egypt, for two successive
seasons of 2000/2001 and 200:/2002. The aim of this study is to improve
the quality of poinsettia plant by increasing the vegetative growth,
producing compact plant, and prolonged the flowering period by using foliar
appiication of some growth regulators such as gibberellin and ethrel.

Cuttings of softwood (7 month old) were taken on March 1* for both
seasons. The basal end of cuttings were washed in tap-water, then were
dipped in talc powder containing 9.1% indole butyric acid (IBA). Cuttings
were cultivated in 3C cm pot (one cutting/pot) filled with a loamy soil. The
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rooted cuttings were left to grow for about 5.5 months in order to establish
inside the pots. ‘

On August 15" growth regulators were applied to the rooted
cuttings at the rates of 50, 100 and 200 ppm for GAs, 100, 200 and 300 ppm
for ethrel. These treatments were repeated four times at one month interval
through each growing season. A wetting agent (Tween 20) at 0.05% was
added to the growth regulators solution just before application to reduce
solution surface tension. Spraying with solution was done till the sclution
run off the plant foliage. The control plants were sprayed with distilled
water. The plan; were fertilized at the same time with growth regulator
treatments with El-Badee nitrofosca (complete fertilizer) at the rate of 30
m/L as a soil drenche, produced by Abu-Zaabal Fcrtilizer and Chemical
Company.

Each liter contains :
free azout, 100 g (In nitrate form)
phosphorous 415 g (orthophosphoric acid)

Mn 2 g Ca50g
Cu SE traces form sulphur
Fe 15 g Zn08 g

The experiments were planned in a complete randomized design
with three replicates, each replicate contains 10 pots. The data were
recorded at the flowering time.

Dried samples of the foliage in the second season were digested and
chemically analyzed to determine their contents of N (using the Micro-
Kjeldahl method described in the A.O.A.C 1990), while, P and K were
determined according to Chapman and Pratt, (1978).

Leaf chlorophyll content was also determined by measuring light
transmission through plant leaf, using. MINOLTA chlorophyll Meter
S.P.A.D-501. Data were analyzed according to the incthods described by
Snedecor and Cochran, (1989).

RESULTS AND DiSCUSSION

1. Plant height

The data presented in Tables (1, 2) reveal that both GA; and ethrel
with all concentrations had affected the plant height in a comparison with
the control plants in the twc seasons when compared to the control.

The height of poinsettia plants was gradually increased by increasing
the GA; at all concentraticns in both seasorns. In the two seasons, the tallest
plants were obtained from 20G ppm GA;.
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On the other hand, using ethrel gradually reduced the plant height by
increasing the used rate in comparison with the control plants and GAs
treatments. So the shortest plants resulted from 300 ppm ethrel treatment.
The differences between the tallest and shortest plants were significant. This
reduction in stem growth can be attributed to a decrease in internode length
as a result of the retardation of cell division and elongation in the subapical
meristem of treated plants (Cathey, 1964). The reduction of stem length by
ethrel was - investigated by many workers as Muse and Holcomb, (1997) on
pelargonium and Tamari ef al., (1998) on impatiens.

The physiological mechanism of ethylene action on the stem is still
little understocd, although it has been suggested that it influences cell
differentiation or division (Han ef al., 1990}. However, in some plants, this
inhibitory effect of ethylene on stem growth has been attributed to a
reduction in auxin levels either through modification of their metabolism
(Riov ef af., 1982) or inhibition of their transport (Koch and Moore, 1990).
The greater acidity of high concentration of ethephon may also affect the
growing regions resulting in reduced growth (fian and Nobel, 1995).

On the other hand, increasing the stem !ength by GA; was found by
Lee and Rwach, (1995) ou Hibiscus syriacus, Chen ef al, (1998) on
chrysanthemum, Oren and Nissim (1999) on Photinia fraseri.

2. Number of branches

Data in Table (1) indicated that in the first season, most treatments
of GAz and ethrel (except ethrel at 100 ppm) increased the average number
of branches/plant, as compared with the control. The highest number of
branches (6.33) was obtained with the treatment of 100 ppm GA;. There
was a significant difference between the control and this treatment.

In the second season, Table (2)it was clear that, GA; at the rate of
100 and 200 ppm increased the number of branches/plant over control,
while, the ethrel treatments at all concentrations decreased it. The highest
number of branches were obtained from 100 ppm GAj; with a mean of 6 33,
while the least number of branches resulted from 100 ppm ethrel with a
mean of 3.33, with significant differences between them.

These results are confirmed by those obtained by Farooqief al,
(1999) who reported that the number of pyrethrum flowers/plant was
significantly increased over the control in GA; treated plants.

Concerning ethrel, the results agreed with those of Strefeler ez al.,
(1996) who found that there were no significant differences between control
and plants receiving 250 ppm ethephon in the total number of cuttings per
chrysanthemum {Dendranthema grandiflcra) plant.



Table (1): Effect of GA; and ethrel on vegetative growth parameters of poinsettia plant during 2000/2001 season.

Treat ents Plant height No. of Diameter of No. of Total Fresh weight | Dry weight
(cm.) branches/ branches lcaves/ leaves area | of plant (g) of plant (g)
plant _ (mm.) plant (cm?)

Control 8725C| 4.67 BC 633 A 56.67 A 3499.60 A 2954 A 87.19 A
GA;  SOppm| 10532B 6.00 A 433B 52.67B| 3076.10B 19250 C 64.17 C
GA; 100ppmy| 107.19B 633 A 283C 41.67C 1 263530C 24220B 69.25B
GA; 200ppm{ 12991 A 6.00 A 133D 37.00D{ 200840 D 10340 E 3294
Ethrel 100 ppm|} 5593 D 433C 433B| 40.00CD{ 134470E 73.30 F 2275F
Eturel 200 ppm | 5135 DE| 567 AB 433B 3733D| 115970 A 13130D 39.63D

| Ethrel 300 ppm 480 5] 567 AB 283C 3133 | 93695 F 9940 E 37.99D
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Table (2): Effect of GA; and ethrel on vegetative growth parameters of poinsettia plant during 2001/2002 season.

Treatments Plant height No. of Diameter of No. of Total Fresh weight | Drv weight
(cm.) branches/ branches leaves/ lcaves arca | of plant {g) of plant (g)
plant (inm.) plant (cm?)

Control 7233 D 5.00 AB 433 A 34.5 Al 320397 A 16192 A 5562 A

G4&; 50 ppm 8571 C 500AB] 383 AB 3267 AB | 2967.65B 13299 C 3780C

GA; 100ppm| 10428B 633 A 233 C 30.00BC | 200896 C 152.72 B 48.24 B

GA; 200 ppm{| 11540A 5.67 AB 233 C 2400D | 1607.21D 137.68 C 3874 C

Ethrei 100 ppm 63.61 E 333 C 433 A 30.67 ABC .2075.27 C 110.78 E 3283D
Ethrel 200 ppm 5138 F| 433 BC 350B 2900 C{ 1i5871E 122.02D 36.09 CD
Ethrel 300 pom 49.10 F 433 BC 333B| 27.67 Cl){ 101460E 8152 F 2266E
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3. Diameter of branches

It is evident from data in Tables (1 & 2) that all {reatments decreased
the thickness of branches compared with the untreated plants. The thicknest
branches were obtained from the control with means of 6.33 and 4.33 mm
for the first and second seasons, respectively with significant differences
between the control and all treatments. Regarding (GAj treatments, it was
noticed that, as the concentration of GA; increased, the thickness of
branches was decreased during both seasons. Also, the same trend was
observed for the ethrel treatments in the first and second seasons.

The obtained results in this work are in agreement with those
obtained by Banrn ef af., (1998) who reported that application of ethephon
reduced stem diameter of Liatris spicala as compared with the control.

4, Number and total leaf area

The resuits in Tables (1 & 2) reveal that the number and area of
leaves per plant were affected by GA; and ethrel treatments. All the
treatments decreased the number and total area of leaves, the decreasing
being greater as the GA; and ethrel concentrations increased.

The biggest number of leaves and its total area was obtained from
the control plants with significant differences between the control axd ali
other treatments. However, there were significant differences between the
treatments in most cases.

5. Fresh and dry weight/plant :

It is clear form the data mi Tables (1 & 2} that spraying the plants
with different concentrations of GA; or ethrel decreased the fresh and dry
weights of plant comparing with the untreated plants, in both seasons.

As for GAs;, 100 ppm concentration was more effective for
increasing the fresh and dry weights of plant in comparison with the other
(A, treatments in both seasons.

Meantime, the medium concentration of ethrel (200 ppm) increased
the fresh and dry weights of plants over the other concentrations in the two
seasons. There were significant differences between the ethrel treatments in
most cases.

6. Flowering date

Results in Tables (3 & 4) showed that the number of days from
planting till flowering was noticeably affected with the different treatments
in both seasons. Spraying poinsettia plants with GAj at all concentrations
delayed flowering more than the control and other treatments. The longest
period for flowering was obtained from 200 ppm GA; with a mean of 268.3
days, whiie the control plants flowered after 235 days. The differences
between the control and GA3 treatments were significant.



Tatle (3): Effect of GA3 and ethrel on flowering date and quality of bracts during 2000/2001 season.

Treatments No. of days No. of Diameter of | Fresh weignt | Dry weight of
from planting | bracts/ bract (cm.) of bracts/ bracts/ brarich
till Jowering |  flower branch (g) (g)
Control 235 C 18.67B 2147B 17.00 A 333A
GA; 50 ppm 2497 B 18.00B 2583 A 8.00B 2.00B
GAs 100 ppm 248 B 967 D 2323 B 7.67B 1.58 BC
GAs 200 ppm 268 A 533 E 1837C  367C 1.22C
Ethrel 100 ppm 231 CD 14.67C 21.66 B 7.67B 1.67BC
Ethrel 200 ppm 227D 17.67B 2297B 8.00B 200B
Ethiel 300 ppm 23.00 A 22.06 B 9.17B 2.17B
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Table (4): Effect of GA; and ethrel on flowering date and quality of bracts during 2001/2002 season.

No. of days No. of Diameter of } Fresh weight | Dry weight
T t ;
reatments from planting bracts / bract (cm.) of bracts/ of bracts/
till flowering flower branch (g) branct. (g)
Control 229.67C 1767A | 2137 A 11.67 A 2.00 A
GA; 50 ppm 248 B 833 B 17.00 BC 500 D I0 B
GA; 100 ppm 24733 B 750 B 17.00 BC 467 D 1.00 B
GAs 200 ppm 267 A 567 B 16.83 BC 2.67 E 0.78 B
Ethrel 100 ppm 228.67C 1567 A 16,00 C 6.00 C 173 A
Ethrel 200 ppm 228.67C 16.00 A 1733 BC 967 B 200 A
Ethrel 300 ppm 22767 C 17.00 A 18.00 13 11.00 A 213 A
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Meantime, ethrel treatments at all concentrations accelerated the
flowering comparing with control plants and the other treatments. The
earliest flowering was obtained from 300 ppm ethrel with a mean of 221
days, with a significant difference between this treatment and the other
treatments including control during the first season, but there was non-
significant differences between the ethrel concentrations and the controi
during the second season. The results here are in agreement with Mynett and
Wilko, (1989) who reported that the flower initiation of poinsettia cv.
Impropotu was inhibited by applying the plants 250, 500 or 750 mg GA,/L
to plants.

Gibberellins have been reported to inhibit flowering in Mafus
domestica Borkh. (Tromp, 1982).

Concerning the ethrel treatments, it was found that the obtained data
with the second season are in accordance with those obtained by Harry and
Stephen, (1990) on zonal geranium, who mentioned that no delay of
flowering with ethophon treatments was observed.

7. The quality of the bracts (number, diameter. fresh and dry weights
of bracts) ‘

The. data in Tables (3 & 4} indicated that the GA, and ethrel
treatments decreased the number of bracts (except ethrel at 300 ppm) while
increased the diameter of bract in most cases. In case of fresh and dry
weights of bracts, GA; and ethrel treatments at all concentrations increased
the weights of bracts.

Table (5). Effect of GAs; and ethrel on some chemical contents in
poinsettia leaves during 2001/2002 season.

Treatments Chlorophyli N P K
content (%) (%) (%)
(spad)
Control 45.65 43 0.19 3.20
GA; 50 ppm 33.07 35 0.16 3.80
GA; 100 ppm 31.93 4.2 0.16 2.18
GA3 200 ppm 28.17 3.5 0.17 2.85
Ethrel 100 ppm 36.90 42 0.20 4.17
Ethrel 200 ppm 37.90 4.2 0.17 2.80

Ethrel 300 ppm 35.82 4.9 0.12 2.50
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The decreasing of diameter, fresh and dry weights of bracts were
proportional to the increasing of GA; concentration. On the other hand,
ethrel treatments increased the diameter, fresh and dry weights of bracts, as
the increasing being greater as the ethrel concentration increased.

8. Chemical anslyses

8.1. Total chlorophyll content

The results in Table (5) indicated that, both growth regulators
treatments at all concentrations reduced the chlorophyll content in poinsettia
plant when compared to the control.

On the other hand, spraying the poinsettia plant by ethrel at different
concentrations was inore effective in increasing the chlorophyll content in
leaves in comparison with GA; treatments.

In this concern Bhattacharyya e al., (1989) mentioned that spraying
Jasminum sambac by ethrel at 100 and 200 ppm reduced chlorophyll
content in leaves. The results herein are in agreement with those of Lee and
Kwack, (1995) on Hibiscus syriacus who mentioned that chlorophyli
content was decreased due to GA; treatment.

8.2. N, P and K cantent :

Data presented in Table (5) illustrate that spraying poinsettia plants
with GAj; or ethrel at any level reduced the N P and K% content in plant leaf
tissues when compared with the control, in most cases.

These results are in accordance with those obtained by Gowda ef af,
(1989) on Jasminum sambac who came to a similar conclusion.
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