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Roses are perhaps the most famous flower in the world. They
occupy the first position in the worldwide flower trade. Roses are
used in the landscape as well as cut flowers. This study was carried
out im order to enhance quality as well as quantity of the out flower
yield via prusing and cycocel application.

This experiment was laid out in a split plot design as one-year-
old rose plamts “Rosa Mybrida cv. Mercedes” planted in & plastic
house were divided into 2 main plots. Branches of the first main plot
were pruned in mid October 2000 after the 4™ mature leaf, while the
second one was pruned after the 6™ mature leaf Each plot was
divided into 4 subplots. Each subplot was sprayed with cycocel
(CCC) at either 0, 150, 300 or 450 ppm. Three sprays were applied
at monthly intervals, starting on November 20® 2000. Treatments
were repeated in the second season 2001-2002.

The effect of pruning was insignificant on most of studied
characters. However, pruning at 6 leaves proved significantly better
than pruning at 4 leaves in increasing number of mature leaves/plant
{second flush 2001), munber of bottom bresk/plant (first flush
2002), number of flowers/m’ during summer (second flush 2001 and
2002) and in decreasing number of days to flowering (Srst flush
2002}. Contents of chlorophyll 3 and b in leaves, and petal carotene
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(first flush and second flush, 2002) were also greater when plants
were pruned at 6 leaves. '

Cycocel’ concentration exerted a significant influence on almost
all the characters under investigation. Cycocel at 450 ppm scored
the greatest number of significant effects on the following
characters. number of immature leaves/phnt number of bottom
break/plant, ‘number of flowers/m® during summer (second flush
2001 and 2002), flower stem weight (in almost all cases), flower
bud diameter and number of mature leaves/plant in the second flush.
Chlorophyll a was also highest using cycocel at 450 ppm.

Cycocel at 300 ppm gained the highest significant record in
increasing the number of mature leaves/plant in the first flush and
flower stem length in 2001, while cycocel at 150 ppm gave the
earliest flowering and the longest flower stem in 2002.

It is recommended to prune rose shrubs at the 6 leaf and to
apply cycocel either at 450 ppm to get as many flowers as much or
at 150 ppm if lowering precocity is sought.

Key words: rose, pruning, cycocel, cut flower.

Roses are probably the most widely grown flowers and certainly
among the most beautifial, cultivated practically everywhere that
gardening is done’: Greenhouse roses growimg for cut flowers are
now a very big commercial industry.

Imports of the European Union of fresh cut flowers has since
1993 been dominated by rases. Rose imports increased by about
47% between 1990 and 1994, amounting to EU 339 milion (1.8
million tons) in 1994 and EU 348.3 million in 1996. Egypt rose
exports in 1991 were 556 tons. This quantity decreased in 1992 to

' 382 tons to rise again in 1993 to 459 tons. (El-Saied and Hossnel,
1998)

Bush roses should be pruned in order to promote longer-
stemmed blooms of superior qualities. However, the extent to which
this procedure is camied out has a remarkable effect on the final
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product. Mortensen and Gislerod (1994) showed that hard
pruning of plants (6 months old) of the cut rose cultivars Baronesse
and Kiss significantly decreased yield. Paul ef al (1995) reported
that the severity of pruning influenced yield parameters. of Rosa
damascena. Yield was negatively correlated with increasing
intensity of pruning. YounYol ef al {1997) indicated that total yield
of cut flowers of roses (cultivars Mary Devor and Aalsmeer Gold),
harvested in autumn and winter was increased by 33% for plants cut
back and pinched out twice. The pruning treatments during summer
dormancy (1 July-25 August) also increased the percentage of high
quality cut flowers by 53% compared with the control.

* . On the contrary, ZhaoFa ef af (1998) reported that pruning
severity had little influence on bud development, flowering and cut
flower quality. Sarkka and Rita (1999) found that in flush 1 the
pruned 1.5-year-old rose plants of Mercedes produced more first
grade blooms.

Using plant growth substances to improve cut flowers quality is
an acknowledged practice now. Cycocel is famous for its ability to
affect growth and development in an unlimited number of plants.

Atawia and Hassan (1995) showed that cycocel (chlormequat)
at 1000 or 2000 ppm reduced growth parameters of pear cv. Le
Conte trees and enhanced flowering in the following year.
Srivastava ef al (2000) mentioned that application of cycocel
(CCC) promoted flowering in Eureka lemons. Chea et af (2002)
found that Gynmuwra aurantiaca plants treated by cycocel (as foliar
sprays in two applications in March at two weeks interval) exhibited
little improvement in their appearance compared to the control,
some treatments were even detrimental. Regardless of application
concentrations, subsequent growth of plants after pruning was not
affected.

MATERIALS AND METHODS
This experiment was carried out in the ornamental nursery of the

College of Agricuiture, Ain Shams University in two successive
years. 2000-2001 and 20001-2002.
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Transplants of one-year-old rose plants “Rosa hybrida cv.
Mercedes” budded onto Rosa indica major rootstocks were planted
in mid February 2000 in a plastic house (41.50 m length x 8.00 m
width x 3.20 m height). Plastic used was in the form of UV-proof
sheets 20 my thick. Sheets of black saran were laid over the roof of
the plastic house in summer only; to reduce heat inside the house as
it allowed 63.5% shading. Average light intensity at plant top level
was 14500 lux. Temperature in summer was about 10 degrees lower
within the plastic house. Removing this shade in winter rendered it
10 degrees higher than without. Relative humidity inside the house
was about 10-15% higher than outside. Meteorological records in
the open air of the two seasons of this study are shown in Table (a).

Soil was hoed thoroughly and mixed with 2.5 m’ of old
decomposed organic manure (at the rate of 30 m’/feddan). Chemical
analysis of this manure is shown in Table (b).

One longitudinal central pathway (1.60 m wide) was outlined.
Two ridges {1.00 m wide, 38 m long), 0.60 m apart were erected on
each side of the pathway. Rose plants were planted on each side of
~ the ridge at 0.30 m distance. Thus, each ridge had 126 plants on
" each side, leaving 2 longitudinal meters barren at each end. Total
number of plants in the house was 1008 plants, of which 144 plants
were chosen for this study. The chosen plants were as similar as
possible in being 20-25 cm high, having 2-3 main branches. Each 10
plants occupied 1 m®. All plants were fertilized by a 1:2:1 NPK
. fertilizer at 40g/m’, at the first of each month from November to
March in addition to the first of May. Plants received an extra
nutrition through Kristalon solution at 2 g/l, sprayed twice in mid
December and mid March.

The experiment was laid out in a split plot design as plants were
divided into 2 main plots. Branches of the first main plot were
pruned in mid October 2000 (when the experimental work of this
study started) after the 4* mature leaf (the S-leaflet leaf which
subtended a flat dormant bud), while the second one received the

same treatment after the 6* mature leaf (similar to that mentioned
‘before). Each plot was divided into 4 subplots. Each subplot,
represented in 3 replicates (with 6 plants in each replicate), was
sprayed with cycocel (CCC) at either O, 150, 300 or 450 ppm.
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Three sprays were applied at momthly imtervals, starting om
November 20", 2001. Freatments were repested in the second

358 | 234
36.1 | 220

4265 | 13.5
204 | 90

slalnlalsizlelalsislsls ﬂ

Table (b) - Chemical analysis of the ogganic manure
A [ % | Component % ompon

| Component ! %
moisture 884  lesh ] 1410 0.54
crude protein 6.70  |nikogen fioe ext 32.70 i 1.07
crude fibre 33.60  |enicimn 243 }

Data were obtained, uniess otherwise mentioned, at the first flush

of flowering and the secoad one for both years as follows:

1 - Number of immature leaves/plant

2 - Numbér of mature leaves/plant

3 - Number of bottom break/plant (in autuma and spring)

4 - Number of flowers/m> during sumser (socond flush)

5 - Number of days to flowering (first flush)

6 - Flowering earliness in days (first flush)

7 - Flower stem length (cm)

8 - Flower stem dianseter (cm)

9 - Flower stem weight {g)

10 - Flower bud diametier (num) (first Sush)

11 - Leéaf content of chierophyll & {(mg/g fresh weight) ( Year 2002)
12 - Leaf content of chlorophyll b (mg/g fresh weight) (Year 2002)
13 - Petal content of carotens (mg/g fresh waight) (Year 2002)
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First flush extended from December 21* to February 15" in
2000/2001 and from December 18™ to February 1* in 2000/2001.
Second flush started on March 28® or 15" and ended on June 15
or 20® in 2000/2001 and 2001/2002, respectively. The number of
bottom break in the first flush represents the number of cut flowers
with suitable parameters for foreign markets.

- SAS oomputer program version 1995 was used to analyze these
data. Means were compared by L.S.D. method according to
Snedecor and Cochran (1980).

X RESULTS AND DISCUSSION

1 - Number of immature leaves/plant (Table, 1):

1 - a - There was no significant difference between the two
pruning treatments (at the fourth or sixth leaf) on number of
immature leaves/plant either in the first or second flush in both years
of the experiment.

- b - Cycocel concentration had a significant effect on number
of immature leaves/plant. In the first flush of 2001, this character
rose significantly from 4 leaves/plant in the comtrol treatment to
5.84 with CCC at 150 ppm. Although this number increased as
CCC concentration increased from 150 to 300 and further to 450
ppm, the other significant difference was that between CCC at 150
and at 450 ppm treatments. In 2002, number of leaves/plant
increased significantly as CCC concentration increased from 0 to
300 ppm. Incrensmg CCC concentration to 450 ppm did not add a
significant increase in this concern.

At the second flush, a similar trend was observed as this
character increased significantly in the first year with increasing
CCC concentration from 0 ppm to 300 ppm. The last increase in
CCC concentration to 450 ppm did not achieve any significant
effect. In the second year, all CCC treatments had a positive effect
on this character at the second flush compared to the control
treatment. However, the difference between CCC at 300 ppm and
450 ppm was not significant.

1 - ¢ - With the exception of the second flush in 2002, the
interaction between the degree of pruning and CCC concentration
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had in significant effect on the number of immature leaves. At this
particular time the significantly highest number of immature leaves
was found in plants undergoing pruning at 4 leaves (6.68
leaves/plant) and sprayed with CCC at 450 ppm. The significantly
lowest number was that of the same prumng treatment without CCC

application {4.69 leave#phnt)
Table (l) Number of immature leaves/plant

Year 2001 “Year 2002
CCC conc.] pruning at | pruning at § Mean C conc: mt poming st | Mean
(ppm) 41vs. 6lvs. | (ppm) 4lvs. 61va.
0 ] 358 441 §4.00 0 § 402 445 1423
orst | 150 5.75 593 158408 150 5.05 5.14 ] 5.10
 mesh | 300§ 631 | 637 J634F 300 573 | 59 ¥s58271
450 ] 626 | 654 36400 450 [ 6.06 6.3 3620
 Memn ] 548 | 581 - 522 | 546
LSD# 5% forpring NS 5% forpoming NS
LSD at 5% for comc. 0.60 o 5% for comc. 0.39
LSD &t 5% forint. NS JESD =t 5% for int. NS

ICCC sonc. pruming ot | pruning at | Mam
4lvs. 6 bvs.

CCC cpnc.| prping at | proming ot
| (o) ] divs She
0 o

443 530 . 0 4.69 524 §4971
secomd | 150 § 527 | 5.67 150 5.45 6.14 § 5.80
fush | 300 ]| 637 6.39 1 300 § 649 | 640 J645}
450 6.36 6.67 | 450 6.68 6.57 | 6.62
Mean | 5.61 6.01 5.83 6.09
LSD at 5% for pruming . NS 4.5% fctpn-g NS
LSDat 5% forconc. . (.31 at 5% for conc. 0.33
1LSDat 5% for mt. NS ] -2t 5% forint. 047

2 - Number of mature leaves/plant (Table, 2):

2 - a - The effect of pruning on the number of mature
leaves/plant proved insignificant in both years of this study except at
the second flush in 2001, where this character increased significantly
from 5.79 to 6.13 leaves/plant when plants were pruned at 4 and 6
leaves, respectively.

2 - b - CCC concentrations aﬂ"ectedthemmherofmature
leaves/plant significantly at the two flushes in both 2001 and 2002.
At the first flush in 2001, using CCC in general, exerted a significant
effect on number of mature leaves/plant when compared to the
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control. Differences between all CCC levels were statistically
insignificant.

2 - ¢ - The interaction between pruning treatments and CCC
concentrations did not exert any significant effect on the number of
mature leaves/plant in both flushes in the two years of this study.

The effect of CCC in increasing leaf number was reported by
some authors. Mostafa (2000) stated that CCC at 1500 ppm
- increased the number of leaves of Senecio cruentus cv. Alkmene.
El-Maadawy ef al (2001) mentioned that on Begonia semperflorens
(B. cucullata), CCC spray-treatments at 1000-3000 ppm increased
the number of leaves/plant.

Table (2) - Number of mature leaves/plant

Year 2001 Year 2002
CCC conc. | pruning at | pruning at § Mean J§ CCC conc. | pruning at | pruning at | Mean
{ppm) 4 lve. 6 tvs. (ppm) 4 lvs. 6 lvs.

0 4.61 4.82 4.72 8.19 5.82 6.01
first 150 7.85 8.15 8.00 7.88 8.05 7.97 |
flush | 300 8.70 8.33 8.52 8.61 8.42 8.52

450 7.85 8.67 8.26 6.91 7.81 7.36
Mean 7.25 7.49 Mean 7.40 7.53
1SD at 5% for pnming NS D at 5% for pruning NS
LSD at 5% for conc. 1.00 D at 5% for conc. 0.52
LSDat 5% for int. NS D at 5% for int. NS
CCC conc. | pruning at | pruning at | Mean | CCC conc. | pruning et | pruning at § Mean
(ppm) 4 lvs. 6 lvs. (ppm) 4 lvs. 6 lvs.
0 4.59 524 -J4.92 5.78 5.11 5.44
second| 150 5.72 6.07 5.90 5.63 5.83 5.73
flash | 300 6.08 6.34 6.21 6.15 6.03 6.09
450 6.77 6.85 6.80 6.52 6.07 6.29
Mean 5.79 6.13 6.02 5.76
LSDat 5% forpruning (.22 D at 5% for pruning NS
LSD at 5% for conc. 034 D st 5% for conc. 0.59
LSD at 5% for int. NS D at 5% for int. NS

3 - Number of bottom break/plant (Table, 3):
3 - a - This number was significantly affected by the degree of
pruning in Autumn of 2001 and Spring of 2001 and 2002. The only
significant effect was detected in Autumn 2002, where it increased
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significaatly fom 2.10 to 2.57 for pruming at 4 and 6 leaves
respeoctively.

3 - b - The asumber of bottom break/plant increased significantly
in the Autumn and Spring of both years 2001 and 2002, as the CECC
concentration increased from 0 ppm to 450 ppm.Untreated plants
had the least significant numbers of bottom break/plant, in Autumn
and Spring of both years. Highest significant numbers were a result
of using CCC at 450 ppm, in Autumn and Spring of both 2001 and
2002.

3 - ¢ ~ Although the only significant effect of the interaction
between pruning degree and CCC concentration was that achieved
in Autuma of 2002, trend was the same of other results obtained in
Spnngof2001md2002 and that of Autumn of 2002. In Spring of
2001, the least significant characters were those of the untreated
plmts of both 4- and G-leaves treatments. Significantly highest
results were those of the CCC at 450 of both pruning treatments.

Table (3) - Number of bottom break/plant
Year 2001 . Year

conc. ] pruning at | proaing st § Mean JCCC conc.] Prunc &t
rggm) Al | 6tva ) Atve
124 [ 144 J134Q o© 125
A“:" 150 135 1.89 1.62 150 J 162
300 2.4_5 1 223 §233 300 2.64
450 2.66 2.75 2.71 450 2.89
Mean 1.92 2.08 ] Mean § 210 .
LSDat 5% forpruming NS 1 # 5% forpruning (.30
LSD at 5% for conc. 024 D at 5% for conc. 0.39
LSD at 5% for int. 033 5% forint. NS
COC conc. | preming # | praning = ] Masa [JCCC conc | Prmo ot | prosing =t | Mees
| epm) | 4bw | 6t e | 6w
0 155 | 148 Jiso0M o QB 152 | 136 Jiedl}
Spring| 150 243 2668 §2540 150 249 | 256 %2353
1 300 B | 32 32‘ ':33 . 300 - 335 | 306 3320
450 § 35§ 1 377 R366 45_0 i 378 3771 3378
Mean | 2680 | 2W § 1T 2m | 269 %
LSD ot 3% for praming S ) Dn O prVisg NS
IS st 5% forcamc. 038 ] ®* 5% ﬁrm 023

L8D a1 5% for iat. N8 JLSD % 5% forimt. NS
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4 - Number of flowers/m during summer (second flush) (Table, 4):

4 - a - This number was significantly affected by pruning degree
in the two seasons of 2001 and 2002. Pruning at 6 leaves gave
significantly more flowers than pruning at 4 leaves.

4 - b - CCC concentrations proved to have a significant effect on
the number of flowers/m® during summer (second flush). This

'number increased gradually from the untreated plants in 2001 and
2002, to the significantly highest records with CCC at 450 ppm in
2001 and 2002.

4 - c - Although the interaction between pruning and CCC
concentration proved significant in 2002 only, the same trend could
be observed in both years. The highest nmumber of flowers was
produced by plants pruned at 6 leaves and treated with CCC at 450
ppm in 2001 and 2002. However, the lowest number in the first year
was produced by untreated plants pruned at 4 leaves, while the
equivalent number in the second year (82.83 flowers) was produced
by untreated plants pruned at 6 leaves.

A lot of workers investigated the influence of pruning on rose
productivity. Mortensen and Gislerod (1994) showed that hard
pruning of plants (6 months old) significantly decreased yield of the
cut rose cultivars Baronesse and Kiss. Paul ef al (1995) reported
that the severity of pruning influenced yield parameters of Rosa
damascena. Yield was negatively correlated with increasing
intensity of pruning. Bondt (1997) stated that with young roses, cv.

Table (4) - Number of flowers/m* during summer (second flush)

Year 2002

CCC conc. | pruning at pruning at § Mean

(ppm) 4lvs. 6 vs.
) 78.65 8283 || 83.53
secomd [ 150 8339 127.77_J110.03
fimsh | 300 92.57 141.93 §117.78
450  § 10337 169.77 J140.43

Mean 29.50 11646 130.58

LSD at 5% for pruning 993 - WSD#t5% forpruming  10.67

LSDat 5% for conc. 13.66 ; 8.87

LSD at 5% forint NS 12.54
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First Red, flower numbers/m” were highest with the lightest prasing
system, but average branch weight was the lowest with this system.
severity had little inflaence on floweting of cut roses.

Cycocel is well toputed in affecting flower sumber in & wide
range of plants. Mestafa {2000) stated that using OCC st 750 ppm
on Semecio cruemtus cv. Alkmene incressed number of
inflorescences. Srivastava ef al (2000) mentioned that application
of cycocel (CCC) promoted flowering in Eureka fomons. Al
Humasid (2001) mentioned that spraying Gladiolus gandavensis cv.
Rosesupreme plants with CCC at 50-800 ppm resulted in higher
number of flarets per spike compared with the control. However,
El-Maadawy e al (2001) mentioned thet on Bagmm
semperflorens (B. cucuilata), CCC spray-trestments at 1000-3000

5 - Number of days to floweriag (Tsble, 5):

5 - a - The same trend was kept in both years of this study of the
effect of pruming degree on the number of days to flowering,
although significance was obtained in the second year only. Pruning
at 6 leaves indced earlier flowering than at 4 leaves in both years of
study.

Table (5) - Numher of days to M;» ering

B

5. b mm&CCCmethsmm
significant in both 2001 and 2602 seasons. Plants trested with CCC
‘at 150 ppm . were significantly esrlier in flowering than other
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treatments in both seasons. In 2001, plants treated with CCC at 450
ppm flowered significantly later than those treated with CCC at 150
ppm or 300 ppm. However, in 2002 the significantly latest plants to
flower were those untreated with CCC at all. ’

5 - ¢ - An insignificant effect was found for the effect of the
interaction between pruning degree and CCC concentration on the
number of days to flowering.

6 - Flowering earliness {days) (Table, 6):

Thas character was caloulated to express how many days a given
treatment
was earlier to flower compared to the CCC-untreated plants in both
degrees of pruning. The negative sign means a-delay in flowering.

6 - a - Flowering earliness in days compared to the control (CCC
at 0 ppm treatment) was not significantly affected by the degree of
pruning either in 2001 or 2002.

6 - b - Concentration of CCC significantly affected this character.
Plants treated with CCC at 150 ppm were significantly the earliest in
flowering compared to the control. The effect declined significantly
as CCC concentration increased up to 450 ppm. In 2001, plants
treated with CCC at 450 ppm flowered later than the untreated
plants. In 2002, earliness in flowering of the CCC at 450 ppm-
treatment was significantly the least.

6 - c - The interaction between pruning severity and CCC
concentration had an insignificant effect on the earliness of
flowering. X

There is a great deal of contradictions in the literature about the
effect of cycocel on flowering time. Maharana and Pani (1982)
mentioned that cycocel at 5000 and 10000 ppm. applied to the
hybrid rose cv. Celebration one month after pruning advanced
flowering. However, Mestafa (2000) stated that using CCC at 750-
3000 ppm on Semecio cruentus cv. Alkmene had no significant
effect on' flowering time. On the contrary, ‘Al-Humaid (2001)
mentioned that flowering time was increased (delayed) as CCC
concentration increased from 50 to 800 ppm. Gladiolus
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gandavensis cv. Rosesupreme plants sprayed with 800 ppm CCC
flowered about 17-25 days later than did those of the control.-

Year .
(COC oanc. § pruning ot | prening o ] Meen
| (ppm) 41vs. Glvs.
0 1 000 0.00 J0.
1150 ¥ 508 | 1213 |
300 § 144 | ‘
450 231

Table (6) - Flowering earliness (da

[:

LSD at 5% for pruning
LSD at 5% for conc. 3.58
LSD & 5% for int. NS

7 - Flower stem length {cm) (Table, 7):

7 - a - This character was not significantly affected by the degree
of pruning either in the 1st or the 2nd flushes in both years of 2001
and 2002. However, it could be remarked that stem length in the
first flush was approximately more than 1.5 times as mush as the
corresponding values of the secoad flush.

7 - b - The effect of CCC concentration on flower stem length
was significant. Untreated plants scored significantly the lowest
records in the first and second flushes in 2001 and 2002, compared
to other CCC-treated plants. The significantly longest stems in 2001
were the output of applying CCC at 300 ppm. Situation in 2002 was
similar but not identical as the highest significant record was that of
using CCC at 150 ppm.

7 - ¢ - In 2001, the interaction betweean pruning and CCC
treatmnents had no significant effect on flower stem length of both
first and second flushes. However, significance was restored in the
second year. The shortest stems were those of plants untreated with
CCC and pruned at 6 leaves, while the longest stems belonged to
plants pruned at 4 leaves and treated with 300 ppm CCC.

As cycoocel belangs to the growth-retarding group of the plant
growth substances, its effect is mainly the reduction of plant height
or stem length. Msharana and Pani (1982) mentioned that cycocel
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at 5000 and 10000 ppm. applied to the hybrid rose cv. Celebration
one month after pruning decreased plant height. Das et al (1999)
revealed that cycocel produced dwarf plants of Salvia splendens.
Prakesh ef al (1999) found that cycocel at 500 and 1000 ppm °
reduced potato plant (genotypes Kufii Chandramukhi and HPS-
11/67) height significantly compared to the control. Govindan et al
(2000) indicated that when soyabeans cv. CO 1, CO 2, JS 335 and
PK 472 were sprayed with the growth regulator cycocel at 40 ppm
on the 35th day after sowing, cycocel application reduced the plant
height. El-Maadawy ef al (2001) mentioned that on Begonia
semperflorens (B. cuculiata), CCC spray-treatments at 1000-3000
ppm reduced plant height.

Table (7) - Flower stem length (cm)
Year 2001 ; Year 2002
CCC conc. § pruning at | pruning st § Mesn JCCC conc. § pnming at | pruning at | Mean
ppm) § 4l Glva, A  (ppm) 41Ivs. 6 lvs.
0 2596 | 26.14 | 0 2700 | 26.81 I26.90
first | 150 '32.77 31.92 150 34.58 35.16 [34.87
sSsh | 300 35.07 | 36.68 30.52 J33.60°
450 32.65 31.02 30.70 [30.86
Mean | 3161 ; 3232 [ 3080 |
LSD st 5% for pruning NS D at 5% for pruning NS
LSD at 5% for cenc. 3.93 JELSD &t 5% for conc. 2.04
LSD at 5% for int. NS 2.88
OCC omc. § pruning st pruning at § Mean |
| (ppm) 4tvs. 6 lvs.
0 16.67 1361 §13.79
{secomd| 150 20.22 2225 [22.00
sk | 300 21.32 19.82 J21.51
450 20.96 19.95 J20.16 |
Mean | 1979 , v 18.91
LSD at 5% for pruning JLSD &t 5% forpruning NS
LSD at 5% for conc. 4 1.16
LSD ot 5% for int. 1.63

However, the effect of cycocel is not always a reducing one.
According to the cultivar or the concentration used the effect may

. be altered greatly. Hossain ef al (1999) sprayed 10 cultivars of
~ large flowering decorative dshlias (Dahlia pinnata) 3 times with
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1000, 2000 or 4000 ppm cycocel. They noticed that cycocel at 4000
ppm reduced plant height only in cultivars Prime Minister and
Thelma Davidson. It increased plant height in cv. Vigour, and had
no significant effect on the height of the other cultivars or on
flowering in any of the cultivars. Chen ef af (2002) found that when
Gynura aurantiaca plants were treated by cycocel (as foliar sprays),
subsequent growth of plants was not affected.

8 - Flower stem diameter (cm) (Table, 8):

8 - a - Pruning degree effect on flower stem diameter was
significant in the two flushes of the year 2001 only. In this year,
plants pruned at 4 leaves were 0.39 cm thick, significantly thinner
than those pruned at 6 leaves in the first flush. Situation was
contradictory in the second flush, where the former plants were
significantly thicker than the later ones.

8 - b - Apart from the second flush of 2001, the effect of CCC
concentration on flower stem diameter was significant either in the
first two flushes of the two years or the second one in the second
year. The highest significant records in the same order of the
previous categories were a result of applying CCC at 150 ppm, and
higher concentration, i.e. 300 ppm.

8 - ¢ - The only significant effect of the interaction between
pruning degree and CCC concentration on flower stem diameter
was observed in the first flush of 2002. The two extremes,
significant highest and lowest records were confined to the pruning
at 4 leaves-treatment, as stems of the untreated plants were 0.38 cm
thick, while those treated with CCC at 150 ppm were 0.56 cm.

Guha (1993) said that 0.6% cycocel reduced trunk diameter of
5-year-old apple cv. Golden Delicious trees in the second year of
application. On the contrary, Das ef al (1999) revealed that cycocel
produced plants of Salvia splendens with thick basal plant
diameters. Ram ef al (2001) working on three cultivars of gladiolus
(American Beauty, Friendship and Oscar) reported that diameter of
neck was highest with the application of cycocel at 250 ppm. Al-
Humaid (2001) mentioned thst flowering stem thickness was
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incronsed by 45% when Gladiolus gandavensis cv. Rosesupreme
plants were sprayed with 800 ppm CCC, compared to the control.

Table (8) - Fls

| (pprw) § v Sl |
i 0 03% | 041
first } 150 0.52 044 J0.
fash | 300 § 047 046 J04]
450 § 049 042 J¢

Mean 047 043
"LSDat 5% forpruning .01

LSD at 5% for comc. 0.05
L8D at 5% forint. NS
‘CCC canc. ] prming ot | pruning ot J Mom J CCC conc. § pruning &t | pruning st § Memn
__{mm) ; Aivs. 6 vs. ) 4bvx. | 6lvs.
; - 0 1 o410 | o040 JOA41 0 0.35 034 1034
r'-nd 150 § 040 ] 03¢ Jo037F 150 0.39 038 J0.38
suhi 300 § 037 | 03 J037Q 300 0.41 039 Jo0.40
X 450 - 03 | 037 Jo37R 430 J 033 037 [0.35
Mean 1 039 | 037 § PMesn 0.37 037
LSD at 5% forprunimg (.01 oL 5% for pruning NS
LSD at 5% for conc. NS o 5% for comc. 0.03
LSDat 5% forint. NS PLSD ot 5% for imt. NS

9 - Flower stem weight (g) (Table, 9):

9 - a - Insignificancy was the prevailing feature over the effect of
pruning on flower stem weight in the two flushes of the two years
of this study.

9 - b - Contrary to the effect of pruning on flower stem weight,
CCC concentration was significantly influential on this character in
the two flushes of both 2001 and 2002. Compared to the CCC-
untreated stems, which were significantly the lightest in weight,
heaviest stems were those of plants treated with CCC at 450 ppm
for the first flushes of 2001, aad 2002 and those of the second flush
of 2001, and the 300 ppe treatment in the second flush of 2002,

9 - c - There was no significant effect of the interaction between
the two factors of pruning and CCC concentration on flower stem
weight except for the first flush of 2002. Significantly lowest record
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was that of the untreated plants in the 4-leaves pruned group, while
the significant heaviest one was found in the 450 ppm treatment of

the 6-leaves pruned group.

Table (9) - Flower stem weight {

Year 2001 Year
COCmc.Tpnlmgd. ‘pruning st § Mess CCCmEﬁprnhgd
[_(@l 1 divs sive § I MY

0 1 8.65 900 §J 883 0 8.30
first | 150 {1 1354 10.42 J11.988 150 13.82
filosh | 300 14.37 12.79 413.588 300 14.73
| 450 14.36 14.67 Ji14.51§ 450 16.09
Mesn 4 12.73 11.72 B Mean § 1323
1LSD &t 5% for prming NS D at 5% for proning
LSDat 5% of. 268 D at 5% for conc.
LSD st 5% for int. NS D at 5% for mnt.
CCC conc. { pruning st | pruning at § Mean B CCC conc. § pruning st
(ppm) 4 lvs. 6 ivs. 1 opm) 41vs.
0 4.60 4.16 4.38° 0 5.05
second| 150 6.28 6.88 658 B 150 7.12
flush | 300 6.96 722 7.09 § 300 8.21
450 746 7.86 7.66 B 450 8.05
Mean 6.33 6.53 7.11
LSDat 5% for pruning NS D at 5% for pruning
LSDat 5% for conc. 045 D ot 5% for conc.
LSDat 3% for it NS D st 5% forimt.

Cycocel affected weight of many plants. Govindan et al (2060)
reported that when soyabeans cv. CO 1, CO 2, JS 335 and PK 472
were sprayed with cycocel at 40 ppm on the 35th day after sowing,
cycocel application reduced the plant dry matter production.
Mostafa (2000) stated that CCC at 750 ppm on Senecio cruentus
cv. Alkmene increased number and dry matter of inflorescences.
However, El-Masadawy ef al (2001) working on Begonia
semperflorens (B. cucullata), mentioned that CCC spray-treatments
at 1000-3000 ppm reduced dry weight.

10 - Flower bud diameter (mm) (Table, 10):
10 - a - Flower bud diameter of plants pruned at 4 leaves did not
differ significantly from that at 6 leaves.
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10 - b - Flower bud dismeter responded positively and
significantly to €CCC application compased to the untreated plants.
The higher the concentestion was, the wider the flower buds
became. As CCCT concentration inreased psogressively from 150 to
450 ppm, flower disnencr incesased, however, insigaificantly.

X 10} - Flower bud mm)
COC proing . | gewning o § Sen BOCC conc. § praning ot | preaing at § Momn
A, 1 , m) § 4ba | 6w V
3 0 32 1 1.1 Q 10.28 1025 J10.27}
§ deet | 150 1037 10430 150 1047 | 1048 J10.48]
1 tets | 300 10.37 10.53 310458 300 10.46 10.52 J10.49
» 1 450 § 108 10.58 §10.51]
L 1 103 | 104 § - 1041 | 10.46 ‘
SDw 3% Sorpres ' |30 & 3% fwpening NS
LED-at'3% fir osan. 15 3% far qonc. 0.07
LD & 9% Sorint e} o 9% forimt. NS

Some authors did aot Bad amy significant effect of cycocel on
flower diameter. Basl mnd Pious (1997) memtioned that when
cycocel ‘at 2.5 miftitre (3500 ppm) was applied to azaleas, flower
and crown diaseeters did not differ significantly. Moestafa (2000)
Alkmene had 80 significant effect on inflorescence width. On the
contrary, Ram «f of (3991) working on three cultivars of gladiolus
(American Beauty, Friendeliip and Oscar) reported that diameter of
neck was highest with the application of cycocel at 250 ppm.

11 - Leaf content of chiforopinil & (mg/y fresh weight) (Table, 11):
11 - a - Pruning degree sffected content of chioeophyil a. In both
first and second flushes this eontent was lower in leaves of plants

pruned at 4 leaves than in these pruned at 6 leaves.

11 - b - The Jeaf content of chiorophyil a increased progressively
as the CCC concentration incrensed fiom O ppm to 450 ppm.

11 - ¢ - Curves representing effect of the interaction between
pruning degree and CCC concentration on leaf content of
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chlorophyll a had the same trend for plants pruned at 4 or 6 leaves,
either in the first flush or the second one.

Table (11) - Leaf content of chlorophyll a (mg/g fresh weight)
First Flush ‘ . _Second Flush
CCC conc. | pruning st | pruning at | pruning at | pruning at | Mean
{ppm) 4 lvs. 6 lvs.
0 ] 3540 59.50 .

2002 | 150 39.90 61.20
300 40.40 61.60
450 43.60 65.20

Mean 39.38 61.88

4 Ivs. 6 lva.

32.50 39.20 J35.85
3340 | 40.50 §36.95
3560 | 40.90 [38.25
37.10 | 46.70 J41.90

34.65 41.83

12 - Leaf content of chlorophyll b (mg/g fresh weight) (Table, 12):

12 - a - The effect of pruning on leaf content of chlorophyll b
simulated that on leaf content of chlorophyll a, although contents
were much lower. Pruning at 6 leaves resulted in higher contents
compared to those of plants pruned at 4 leaves.

12 - b - The stimulating effect of CCC concentration on leaf
content of chlorophyll b could not be generalized to all
concentrations used. In the first flush of 2002, this content rose
from 17.35 for the untreated plants to 19.20 and further to 19.95
mg/g fresh weight for plants treated with CCC at 150 and 300 ppm
respectively. However, this effect turned negative as the content
dropped to 19.60 mg/g fresh weight with CCC at 450 ppm.
Situation with the second flush of 2002 was not the same. As this
content increased from 13.35 mg/g fresh weight in the untreated
plants to 15.95 and 15.90 mg/g fresh weight in plants treated with
CCC at 150 and 300 ppm. Another rise in chlorophyll b content
occurred by using CCC at 300 ppm (17.05 mg/g).

12 - ¢ - Lowest leaf contents of chlorophyll b were found in the
untreated plants pruned at 4 leaves in the first and second flushes of
2002, while the highest records were those of the same pruning
treatment, i.e. 6 leaves, but at different CCC concentrations, i.e. 300
and 450 ppm. '
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13.35
15.95
15.90;
17.05

13 - b - The CCC concentration effect on petal content of
carotene in the first flush was persistently promotive as this
character increased progressively with the increase in CCC
concentration from 0 to 450 ppm.

13 - ¢ - Untrested plants pruned at 4 leaves had the lowest
content of carotene in both first and second flushes of 2002, while
the highest records were those of plants pruned at 6 leaves and
sprayed with CCC st 450 ppm.

Table {13) - Petal content of carotene (mg/g fresh weight)

First Flush Second Flush _

‘COC oone. | praming ot i pruning & § Mean
_.Hn) 4 lvs. 6 lve.

[0 1 3000 38.10 [34.40

082 | 150 30.20 41.30 [35.40°

F 300 35.80 48.50 §39.55

1 450 36.70 43.70 [38.60
Mesn l 33.18 42.90

Pruning had a certsin effect on plant pigments. Zieslin and Mor
(1981) indicated that in various experiments on rose cvs. Baccara,
Lovita, Forever Yours and Cara Mia, continuous lateral shoot
removal increased the chlorophyil content of the remaining leaves
by approximately 25% each compared with the intact control plants.
However, Mahanta and Barush (1992) reported that all the
pigment coatests, except chlorophyll, were higher in pruned tea
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Cycocel also proved to have an influence on major plant
pigments. Mestafa (2000) stated that CCC at 750 ppm increased
the total chlorophyll content (a + b) of Semecio cruentus cv.
Alkmene. Prakash ef al (2000) mentioned that the foliar application
of cycocel on potato cultivars Kufri Chandramukhi and HPS-1I/67
at 45 days after planting increased the chlorophyil a, chlorophyll b,
and total chlorophyll' contents, with 1000 ppm cycocel being the
most effective. E-Maadawy ef al (2001) reported that on Begonia
semperflorens (B. cucullata), CCC spray-treatments at 1000-3000
ppm increased chlorophyll a and b content.

However, Arvin and Banakar (2002) found that when cycocel
(500, 1000 mg/l) was sprayed on onion plants (Allium cepa) cv.
Texas Early Grano prior to vernalization, cycocel had no effect on
leaf chlorophyll. }

In some cases, the effect of cycocel was a negative one. El-
Maadawy et al (2001) found that on Begonia semperflorens (B.
cucullata), CCC spray-treatments at 1000-3000 ppm reduced
caroténoids. Sagta and Nautiyal (2002) reported that the
increasing level of cycocel concentration decreases the chlorophyll
contents (a, b and total) of four-month-old seedlings of Dalbergia
sissoo. The maximum chlorophyll contents in leaves were observed
in plants untreated by CCC. Higher concentration of CCC decreases
chlorophyll contents more adversely as compared to lower
concentration.
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