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ABSTRACT

Terminal and subterminal cuttings of jacobinia camea, Nichols "tocal cultivar”

were immersed for two hours in 0, 60, 90, 120, 150 and 180 ppm unicanazale
solutions. The experiments were conducted during two successive seasons in a form
of a split design, the main plots represenied the cutting types, while uniconazole rates
resembled the sub-plols. The general effects of the two faciors showed that:
1. The terminal cutting derived plants significantly surpassed the subterminal cutting
derived ones by the following ftrails: rool numbers and length, plant height and
leaf area during bcth seasons, shoot numbers and dry weight, floret numbers and
efd”Y flowering in the 1 season and inflorescence diameter and dry weight in the
27 one.
In bolh seasons, the uniconazole rates from 80 to 184 ppm significantly reduced
the rooling percenlage, the root numbers and length, the plant height, the
internode length, the leaf area and the shoot and inflorescence dry weights and
delayed the flowering time, while those of 60 and 90 ppm significanlly reduced
the inflorescence diameter. Also in boih seasons, the number of internodes and
sheots and the inflorescence longevity were enhanced with the rales from 60 lo
16¢ ppm, while the inflorescence lenglth and the number of florels were
significanlly increased with those from 60 to 150 ppm and from 80 to 150 ppm;
respectively.

3. The leaves of lhe subterminal cutting derived plants significantly contained higher
amounis of chiorophyll “a” and reducinyg, non-reducing and total sowuble sugers
than those of the terminal cuiting derived ones, while the roots of the jalers
significantly contained higher amounts of non-reducing and tetal soluble sugars
than those of the formers.

4. The uniconazole rates from 80 to 180 ppm significantly increased the leaf chlorophylt
"a" and "b" and decreased non-reducing and total soluble sugars in the leaves and
roots. The reducing sugars were significantly increased in the leaves with the rates of
120 and 150 ppm and in the roots with those of 90 and 150 ppm, but were decreased
in both organs with the rale of 60 ppm. The starch was increased in the leaves with
the rates. from €0 to 180 ppm and in the roots with that of 90 ppm, but those of 80,
120, 150 and 180 ppr decreased t in the roots.

The intgraction oterween the culling types and the uniconazole rates
exhibited significant and highly significant effects on the studied iraits except the
rooting percentage and the leal chlorophyll "a”.
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INTRODUCTION

Keeping the size and si:ape of scme foliage piants used for interior
landscapes might be difficult. It is necessary in most cases to substitute the
plants, or prune them as a result of undesirable increase in stem length or
plant size. Sometimes the pruning fails to keep the plant within a certain
space and lo maintain a good showy commercial plant as a pot plant.
Therefore, the control of the plant size has become important to the growers
and customers. Several triazol compounds have been observed Yo be highly
effective as growth retardants. These compounds inhibit gibberellin
biosynthesis in plant by inhibiting kaurene oxidase, a cylochrome P-450
oxidase, thus dlocking the oxidation of kaurencic acid (Goldsmith er al., 1983
and Dalziel and Lawrense, 1984). One ¢f these analogs is uniconazoie which
has shown a growth refarding activity on ormamental speciss such as
Brycphyilum daigremontiana and Hibiscus mutabifis {Abdel-Maksou? 1992 a
and b)Y, Pelargonium zonale and Cardiospermum haficacabum {(Abdei-
Maksou.! ef &/, 1992 and 1993); Tuipa spp. (Suh et al., 1994) and Lifium
. 5o leaiigMyung ef af |, 1999).

Jacobinia camea, Nicho%s (Fam. Acanthaceae} is a strong herb,
eometimes subshrub. Tie stem is erect, four-angled and becomes several
feet in neight if allowed to grow. The ieaves are opposite, ovate-fanceolate,
attenuate to ap-x, lhe upper surface is dark green and the lower chels
purplish dark green. Towers arg rose, tubular ascendin: rched at the i. -
.mi) the lowsr lip -=3uming and borne in a dense terminal spize-like thyrses
The plarlis propagated by stem cuttings and used for indoor Zecoration a2 2
flowanng pot plant. However, rapid and excessive growth, unsightly f=m
elongaiinn,. absencs of feely hranching habit and leaf loss, corimonty neour,
resulting :n limited uses.

The effectiveness of unoconazole on J. carnea, Nichois 5 unknown.
Thercfore, the pressant studies were conducted for the assess;mant of the
response of J camea, Nichois “local cultivar’ to the treaiment with
uniconazole  sclutions through  the immersioin of unrooted terminal and

subwe;rmmnat cultings n a commercial-like nursery environment trying ta
imorove 2 vegetative and flowering growth fraits of the plant.
MATERIALS AND METHODS

The present work was curried out in two successive seascns of
i996-97 and 1997-88 in the Flowers and Ornamental Piants Research
Garunes of the Faculty of Agriculture, University of Alexandria, Egypt. One
;250 old-plants of Jacobinia cernea, Nicholas "local cultivar® grown in 25 cm
clay pots under the naiural /ight in plastic house, maintained in the mentioned
gardens, were the source of the stem cuttings. On the 5% and 10" of May in
1996 and 1997 in the 1" and 2™ seasons; respectively, healthy shoots
carrying no flov.crs, were taken from the mother plants and divided into
terminal =nd subterminal cuttings. The tuttings were prepared in uniform size
with 2 eyes and an average length of 15 cm, immersed for 2hr in fresh
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uniconazole solutions with the rates of 0 (tap water), 60, 90, 120, 150 and

180 ppm and 60 cuttings from each cutting type were utilized for each rate.

Immersion volume solution was 500 ml. The tap water and uniconazole

treated cuttings of each type were divided into 2 equal groups, where each

group contained 30 cultingsitype/rate. The two groups were directly planted
separately in 2 experiments as follows.

Experiment |. the treated cuttings were individually planted in black
plastic bags (0.5 1} containing a mixture of 1 sand : 1 clay (by volume). The
bags were arranged in a plastic house under natural light according to the
experimental design of a split piot design with 3 replicates (Snedecor and
Cochran, 1967). The cutting types (terminal and subterminal} represented the
main plots, whereas the 6 lested uniconazole rates resembled the sub-plots.
The number of treatments/replicate was 12 and 10 cuttings from each type
were used/treatment/replicate. The total number of cuttings was 360. On the
10™ and 15" of June in 1996 and 1997 for the 1™ and 2™ seasons;
respectively, the rooted cuttings were transferred to the clay pots of 25 cm
diameter {1 plant/pot) containing a loamy scil with pH of 7.5, 0.245% N.
0.056% P and 0.066% K. The pots were distributed in a plastic house under
natural light condition in the experimental layout used before. Two weeks
later, the complete ferlilizer 19-18-19 was tap dressed at the rate of 2.5 g/pot
and this addition was repeated every 3 weeks. Pesls, weed controls and
watering were undertaken. The experiments continued for about one year
and were terminated on the 7" and 15" of May 1997 and 1998 for the 1* and
2™ seasans; respectively. The studied traits were:
|. Rooting percentage, evaluated after 5§ weeks fram the planting. as the

percentage of the rooted cuttings relative to the number of the inserted
cutlings.

Il. Vegetative growth: Unless other way was noted traits were recorded at the
end of experiments and all plants were used.

[. Plant height (in cm}), measured from the seit surface to the uppermost
peint of the plant.

. Length (in cm) and number of internodes per piant, where all
internodes that had fully expanded on the main stem were undertaken.

. Number of shoots per plant, where all the main and Iateral shoats with
at least length of § cm were courted.

. Leaf area (in cm? according to Koller {(1972) during the vegetative
grawth and befare flowering. There were 4 employed plants from each
treatment in each replicate and 4 mature leaf blades were sampled
from the 2™ and 3" nodes from the base of main stem of each chosen
plant,

. Shoat dry weight (in g}, where the vegetative crgans were dried in an
aven at 70°C for 72 hr to a constant weight.

0. Flowering growth traits: Unless other way was noted al! plants and aff

their inflorescence were used.

i. Number af days to Rowering {flowering date) which was expressed as
the mean number of days from the heginning of the experiment o the
appearance of the 1% inflorescence per plant at different treatments.

2. Number of florets per inflorescence.
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3. Inflorescence length and diameter (in cm).

4, Inflorescence longevity, expressed as the days elapsed between
appearance of the mﬂorescence colour and the fading of it on the
glant.

5. Inﬂorescence dry weight (in g), where the inflorescences were dned
in an oven at 70°C for 48 hr te a constant weight.

IV. Chemical analysis (in the 2™ season only): There were 3 measurements
for each treatment per each replicate and the mean was calculated.

i. Chlorophyll "a" and "b" contents according {0 Gavrilenko ef al. {(1975).
After calculation of the leaf area, the same leaves were used, where
1.0 g of the leaves was crushed with a known quantity of 99%
aceton, then the samples were centrifuged at 4500 cycles/minute for
3 minutes, Equivalent quantity of the filtrate of each sample was
taken to determine the optical density (D) as an indication of
chlorophyll contents ("a" and "b") as follows: The concentrations of
chlorophyll "a" (CA} and "b" {(CB), expressed in terms of mgd were
determined by substituting of (D) in the following equations
{Gavrilenko ef al., 1975);

CA =10.3D663-0.518 D 644 CB =197 D 644-3 870 D 683

2. Sugar and starch contents were determined at the end of the
experiment. The plants were removed oulside the pots. Roots were
taken and cleaned from the soil. Random samples of leaves and
roots of each treatment per replicate were taken, washed with tap
water, rinsed twice with distilled water and oven dried at 70°C for 72
tr {to constant weight}. The dried malerials were ground. Surgars
were extracted from 5 g of mixed sample of leaves and other of roots.
The extraction was carried out using distilled water {Loomis and
Shull, 1937). The reducing sugars were determined using the method
of Shaffer and Hartman (1921} and the total scluble sugars were
determined after hydrolysis with HCL The non-reducing sugars were
calculated by the difference belween the total and reducing sugars.
In the remaining residue after sugars extraction, starch was
determined, 0.1 g of residue was hydrolysed with concentrated HCI
for 3 hr under reflex condenser (A.Q.A.C., 1950) and its reducing
power was determined after Shaffer and Hartman (1921). The starch
content was calculated according to Woodman (1941). Sugar and
starch contents were expressed as mg/100 g of dry weight.
Experiment 1. The 2™ group of the tap water and uniconazole

reated cuttings were individually planted in plastic pots of 15 cm diameter
containing a mixture of 1 sphagnum peat moss: 1 sand (by volume), and
sodium bicarbonate was added to the mixture to raise its pHto 6.5 to be
suitable for J. carnea, Nicholas. The pots were arranged in the same ptastic
house mentioned before. The layout of the experimental design and the
number of the treatmenis and cutlings were as mentionad in the experiment 1.
The experlment il continued for about 3 months and waslermmaled on the
7" and 11" of August 1996 and 1997 during the 1™ and 2™ seasons;
respectively. This experiment was designed to determine the effect of the
cuttings type, uniconazole rate and thelr interaction on the total number of
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roots and the maximum root length (in ¢m) at the end of experiment for afl
rooted cuttings in each treatment per each replicate.

Means of a2l traits studied in both experiments were calculated and
the results were statistically analysed as factorial analysis containing 2
factors; factor A (cutting types, resembled main plots) with 2 types and factor
B {uniconazole rates, resembled sub-plois) with 6 levels. The differences
between the means were tested by the least significant difference multiple
range test (0.07) according to the Statistical Analysis System. "SAS" (SAS
Institute, 1988). ,

RESULTS AND DISCUSSION

|. Rooting traits; Analysis of variance of both seasons indicated that the
effect of the cutling type was highly significant an the reol numbers and
length only, the effect of uniconazole rate was highly significant on all
roating traits and the interaction between the two faclors had similar
effect to that of the cufting type (Table 1.a3).

During the twa seasons the control treatments of both cutting types
had the highest means of rooting percentage and with increasing the
uniconazole rate, the rooting percentage significantly decreased. The general
effect of the rates, regardless the cutting types, proved that the contral
significantly achieved the highest mean of the rocting and the rates fram 60
to 180 ppm caused significant reduction in the rooting percentage (Table 1.b}.

These results are in agreement with those reported by Abdel-
Maksoud (1992b) on Hibiscus mutabifis. On the contrary, E-Sherbini ef al.
(1988) reported that growth retardants promote the rooting in Evonymus
kiautschovica. Whitton el al. (1988) stated that growth retardants did not
affect the rooting of the cuttings of Chamelaucium uncinatum.

Table {1.b} shows in both seasons that the maximum means of the
root numbers and length were noticed at the treatment of the untreated
terminal cuttings which significantly differed with any other treatment, while
the lowest means of the root numbers and length were detected at the
treatments of the rates of 180 and 150 pprn with the subterminal cuttings,
respectively. At any uniconazole rate the means ¢of the root numbers or length
of the terminal cuttings significantly surpassed those of the subterminal ones,
except at the rates of 60 and S0 ppm in the 1% season, where the two cutting
types did not significantly differ.

The general effect of the cutting types in both seasons showed that
the terminal cuttings significantly produced more and tatler roots, as
compared with the subterminal ones (Table 1.h). The general effect of the
uniconazele rates in both seasons indicated that the rates from 80 to 180
ppm significantly reduced the root numbers and length, comparing with the
control. {Table 1.b).
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Tahle (1.a): Analysis of varlance for the rooting percentage, the number
of roots and the root length (cm) of Jacobinia carnea,
Nichols plants as affected by immersion of different
unrooted cutting types in unlconazole solutions prior to
rooting in the two seasons of 1996-97 and 1997-98.

Mean sguares
N ] No. of roots Root len
Source of variation af % Rooting v {em) i -
- 1 2 1 2" ™ 2"
’ £eason| Season | Season | season | $6ason |Season
Rep. r-1)=2 3897 | 23.90 | 558 119 0.27 | 0.09
Cutting types (A) Ka-1)=1 0.64M%110.24M% | 762.227 (2145547 | 18.89" | 27.217
Ercor "a" r1)@a-1)=2 | 2501 | 43.51 1.80 1.68 0.09 | 0.44
Uniconazole rate (B} Kb-1)=5 701.6771 971.397 | 43.82° | 71.37" | 8.10" | 8.07"
B (a-1)b-1)=5 [10.85™%| 5.09M° | 29947 | 28.097 | 154" | 0.917
Error "b" . (r-1)(ab-a) = 20| 16.28 | 6.49 0.66 0.31 0.06 | 0.04
[Total {abr-1) = 35

N.S. = Non- significant effect

** = Significant and highly significant effect at 0.05 and 0.01 level of probability;
respectively.

1) Obtained from the experiment ||

The present results of the root numbers are similar to those reported by
Abdel-Maksoud (1992 a) on Bryophyllum daigremontiana treated with
uniconazole. Also, some workers found that triazol analogs have been to be
highly effective as root growth retardants (Wang et al,, 1992 on apple; and
Thetford et al, 1995a on Forsythia intermedia). Contrarily, Wieland and
Wample (1985) found that paclobutrazol did not affect the root growth in
apple.

The present results show that uniconazole may act as arooting
inhibitor. it inhibits gibberellic acid biosynthesis which has a role in the
carbohydrate metabolism within the plant (Gayler and Glasziou, 1969 and
Paimer and Barker, 1972). As is the case for root initiation in the presence of
antigibberellins in the experiments of Desjardins ef al. (1987) and Gaussion
and Branham (1987), it seems to be a need for a supply of substrate to form
roots on J. cumea, Nicohls cuttings. The possible role of uniconazole could
be an alteration of the carbohydrate metabolism. Moreover, if a correlation
between invertase aclivity and growth as mediated by gibberellic acidis
assumed (Gayler and Glasziou, 1969 and Palmer and Barker, 1972), the
inhibition of gibberellic acid synthesis in the cuttings might decrease the
activity of hydrolytic enzymes, which are conductive to root initiation and the
products normally made available from carbohydrate metabolism are limited.

The reduction in the roct length may be due to the fact that
uniconazole resulted in an alteration of the endogenous hormonal balance of
developing root tips. Such changes could result from altered synthesis,
metabolism or translocation of one or more hormones or their precursors
(Williamson and Coston, 1886). The assimilates redistribution would seem a
likely explanation for the overall effect of uniconazole on the root growth
traits.
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|. Vegetative growth traits; Analysis of variance revealed that the cutting type
had highly significant effect on the plant height and the leaf area in both
seasons and significant effect on the number and dry weight of shoots in the
1™ swason. The effect of the uniconazole rate and the interaction was highly
significant on all vegetative traits in both seasons, except the number and the
lengtn of internodes, where the interaction effect was significant only in the 1%
season (Table 2.2),

Regarding the plant height and the internode fength during both
seasons, it was clear that the uniconazole rates from 60 to 180 ppm were
significantly effective in supressing the both traits, as compared fo the
controls of both cutting types. The greatest depression was detected at the
treatment of 120 ppm uniconazol rate with the subterminal cuttings for the
plant height and at the treatments involved the rate of 180 ppm for the
internode tength (Table 2.b). At uniconazole rates from 680 to 180 ppm the
subterminal cuttings were significantly more sensitive than the terminal ones
considering the plant height and the general effect of the cutting types proved
this result in both seasons. At the uniconazole rates of 60 and 90 ppm in both
seasons and at that of 180 ppm in the 2" one, the mean internode length of
the terminal cutting derived plants was significantly more than that of the
subterminal cutting derived ones (Table 2.b).

The general effect of the uniconazole rates, regardless of the cutting
types, indicated in both seascns that the rates from 60 to 180 ppm caused
significant reduction in the plant height and internode length, as compared to
the control. ' There was an apparent trend fowards decreasing both traits with
increasing the chemical rate (Table 2.b). The reduction in the plant height
ranged from 27 to 36% and from 25% to 40% of the control in the 1* and 2™
seasons; respectively.

The present résults of the plant height are supported with those
obtained from experiments of dipping of soaking in plant growth retardants
and reported by Sanderson et al. {1987) on some Acanthaceae plants; Abel-
Maksoud (1992b) on Hibiscus mutabilis, Suh et al. (1994) on Tulipa; Nasr
(1995} on Pefargonium zopale and JongMyung et a/. (1999) on Lilium. Also,
the results of the internode length are similar to those stated by Adriansen
{1989) on Pelargonium zonale and Suh et al, (1994) on Tulipa. The reduction
of the plant height and internode length could be expected on the basis of
gibberellin biosynthesis inhibition, caused by uniconazole in the apical and
sub apical.regions of the cuttings {Dalziel and Lawrence, 1984 and Abdel-
Maksoud et al 1892 and 1993) and this inhibition is related to the rate of
decreasing meristemic cell division, possibly cell expansion or both.

From tables (2.b and c¢j it is evident that the controls of the termfnal
and subterminal cutting derived plants had the smailest means of the
internode and shoot numbers, while the largest ones were observed at the
rate of 180 ppm and there were significant differences between the controls
and the other treatments in both seasons. The control of the subterminal
cultings significantly produced higher number of the interncdes, in the 1%
season and higher number of the shoots in the 2™ one, compared with the
controt of the terminal ones.
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At the rates of 90 ard 120 ppm in the 2" season, the terminal cuttings were
significantly able to preduce more intemodes, compared with the subterminal
ones. Alsp, the terminal cutting obtained plants significantly had higher
number of the shoots in the 1* season at the rates from 60 to 180 ppm and at
that of 60 ppm in the 2™ one, compared with the subterminal cutting obtained
ones. while the opposite was naticed in the 2™ season at 150 ppm.

The general effect of the cutting types, regardless the uniconazole
rates, showed that the terminal cuttings significantly overcame the
subterminal ones for the shoot numbers in the 1% season (Table 2.c). The
genera! effect of the uniconazole rates proved in both seasons thal the rates
from 60 to 180 ppm caused significant increments in the internode and shoot
numbers, as compared with the cantral. There were apparent trends towards
increasing the two traits by increasing the uniconazole rate (Table 2.c).

The number of inlernodes was not alfected in Plargonium zonale
treated with paclobutrazole as a dipping (Adriansen, 1989 and Nasr, 1985).
The increments in the internode numberrs in the present work may be due ta
that uniconazole promoted the early growth of new and short internodes,
possibly through the induction of an inbalance between endogenous
harmones (Wang ef al., 1992). The results of the shooting are similar to those
obtained by Naser and Shalabi (1996) on Zantedeschia aethiopica scaked in
paclobutrazol and are not similar to those reported by Abdel-Maksoud
19920} on Hibiscus mutabilis treated with chlormeguat and uniconazole. The
increments in the shoot numbers may also due to that umiconazole pronoted
the early growth of lateral shoots, possibly through reduced auxin level, which
weaked the apical dominance in the plant (Wang efal, 1992 and Abcel-
I\iaksoud et al., 1993).

Curing both seasons, the control treatments significantly had the
highest means of the leaf area and tha shoot dry weight and the both traits
were decreased with the increase of the uniconazole rates for each cutting
type (Table 2.c). At each uniconazole rate the means of the leaf area and the
shoot dry weights of the terminal cutting derived plants were significantly
higher than those of the subterminai cutting derived ones, except at the rate
of 60 ppm in the 1% season and at 180 ppm in both seasons, where the
opposite was observed for the leaf area, while for the shoot dry weights this
exception was noticed at the control in the 2™ season (Table 2.¢).

The general effect of the cutting types indicated thal the leaf area in
both seasgns and the shoot dry weights in the 1* seasan were significantly
higher in the terminal cutting derived plants, comparing with those in the
subterminal cutting derived anes. The general effect of the uniconazole rates
showed that the leaf area and the shoot dry weights were significantly
decreased in both seasons with the increases of the rates from G0 to 180
ppm, comparing with the control (Table 2.¢).

The results of the leaf area are similar to those reported by Abdel-
Maskoud (1992b) on Hibjscus mutabilis grown from cuttings submerged in
uniconazole; Suh et ai. (1994) on Tufipa grown from bulbs dipped in triazols;
Nasr (1995) on Pelargonium zonale and Nasr and Shalabi (1996) on
Zantedeschia aethiopica both soaked in paclobutrazel. Abdel-Maksoud
(1992b) stated that immersion of Hibiscus mutabilis cuttings in chlormequat
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did not affect the leaf area. The significant reduction in the leaf area may be
due to that uniconazole retarded cell division rate, possibly cell expansion or
both in lamina tissue by inhibiting gibberellin biosynthesis. The results of the
shoot dry weights are in harmony with those reported by Nasr {(1995) and
JongMyung el al. (1999) on Pefargonium and Lilium soaked in paclobutrazol
and uniconazole; respectively. In the current studies the internode length, the
plant height and the leaf area were decreased with increasing the
uniconazole rates, which caused a reduction in the shoot dry weights as
mentioned by Thetford et al. (1995a).
|. Flowering growth traits: Analysis of variance proved that the cutting type
had highly significant and significant effect on the flowering date and the
floret numbers; respectively, in the 1* season and significant effect on the
inflorescence diameter and dry weight in the 2" one. The uniconazole
rate and the interaction between the two factors had highly significant
effect on the flowering traits in both seasons, except the inflorescence dry
weight, where the interaction effect on it was only significant in the ke
season (Table 3.a).

The resuilts indicated that the flowering of the terminal cutting derived
plants was significantly earlier than that of the subterminal cutting derived
ones at all uniconazole rates from 0 to 180 ppm in the 1* season and at
those of 60 and 90 ppm in the 2™ one. The control plants of both cutting
types significantly flowered earlier than those of the other treatments in both
seasons and with increasing uniconazole rates, the flowering was delayed
(Table 3.b). The general effect of the cutting types showed significant
enhancement in the flowering of the terminal cutting derived plants in the 1%
season (Table 3.b}). The general effect of the uniconazole rates revealed the
same results obtained with the piants of both cutting types in both seasons
{Table 3.b}.

The flowering was delayed in Hibiscus mutabilis plants derived from
cuttings treated with uniconazole rates from 150 to 250 ppm, but the rate of
50 ppm induced early flowering, while chlormequat did not affect the
flowering time ({Abdel-Maksoud, 1992b). Suh et al. (1994) on Tulipa and
JungMyung et al. (1990) on Lilium reported that the flowering was delayed as
a result of a bulb dipin triazol compounds. The late flowering in J. carnea,
Nichols was probably due to that uniconazola inhibited gibberellic acid
biosynthesis and this effect could delay the flower bud formation and
development in the treated plants (Cramer and Bridgen, 1998). Also, the
possible alteration of the hormonal balance of the plants by uniconazcle can
not be overlooked (Willkkinson and Richards, 1987).

Considering the number of florets per inflorescence, the maximum
mean was detected at the treatment of 120 ppm with the terminal cuttings
and significantly differed from the other treatments in both seasons. The
minimum mean was detected at the treatments of 60 and 180 ppm with the
terminal cuttings in the 1™ and 2™ seasons; respectively (Table 3.b). The
mean values at the treatments of 90, 120 and 150 ppm with the terminal
cuttings in both seasons and the control of the terminal cuttings in the 1™
season were significantly higher than those at the same rates with the

4987



Abdel-Maksoud, B. A. et al.

subterminal ones, while the opposite was noticed at the rest treatments in
both seasons (Table 3.b).

The general effect of the cutting types revealed that the number of
florets  per infiorescence in the lerminal cutting derived plants was
significantly higher than that of the subterminal cutting derived ones in the 1*
season. The results of the general effects of the uniconazole rates in both
seasons were nearly similar to those of the terminal cuttings in the 1% season
(Table 3.b). The increments of the floret numbers either at the uniconazole
rates of 92, 120 and 150 ppm with the lerminal cuttings or as the general
effect of uniconazole are supported by Abdel-Maksoud (1992b} and Nasr
(1995), where sometimes the growth retardants at specific rates may act as
stimulant factors for some traits. The decreasing of the floret numbers in the
present study is in line with the results ghlained by Suh etal {1594). In
general the results of increasing or decreasing of the fiorets could be
attributed to a diversion of assimilale redistribution as a resuit of the different
uniconazole rates effects

Regarding the Inflorescence dimensions, the highest and lowest
means of the inflorescence length were recorded in both seascns at the
reatments of 120 and O ppm with the subterminal cuttings; respectively
(Table 3.b). The highest mean of the inflorescence drameter was found at the
lreatment of 180 ppnwwuhthetennmalcumngs|nthe1 season and at thal
of U ppm with the subterminai ones in the 2™ one (bolh treatments had short
inflorescences), while the smallest diameler was detected at the treatment of
120 ppm with the terminal cuttings {with intermedrate \ength) and at B0 ppm
with the subterminal ones {with tall inflorescence) in the 1° " and 2™ seasons;
respectively (Table 3.c). For the treatments involved the terminal cultings.
and compared with the control, the chemical rates of 60 and 90 ppm in both
seasons and lhat of 150 ppm in the 2™ one significantly increased the
inflorescence length, but the rate of 180 ppm significantly reduced it in beth
seasons (Table 3.b), while the diameter was significantly increased at the
rates of 90, 150 and 180 ppm in the 1* season and at those from 60 to 180
ppm in the 2™ one (Table 3.b). In the case of the subterminal cuttings, the
chemica! rates from 60 to 180 ppm significantly increased the inflorescence
length and decreased the diameter compared with the contred n both
seasons {Table 3b and c}.

The untreated terminal cutting derived plants had longer
inflorescences with smalier diameaters than those of the untreated subterminal
cutting derived ones in both seasons. There were significant differences
between the inflorescence lengths of the two cutting types derived p'.ants at
the rates of 90 and 120 ppm in both seasons and at 180 ppm in the 1% one
(Table 3.b). The inflorescence diameter in the terminal cutting derived piants
was significantly wider than that in the subterminal cuttrng derived ones at the
uniconazole rates of 90.150 and 180 ppm in the 1* season and at those from
60 to 180 ppm in the 2™ one, and the same trend was observed for {’ne
general effect of the cutting types on the inflorescence diameter in the 2™
season {Tabie 3.c).
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The general effect of the uniconazole rates revealed that the rates from 60 to
150 ppm significantly increased the inflorescence length in both seasons
(Table 3.b), while those.of 60 and 120 ppm in both seasons besides 90 ppm
in the 2 da:me significantly reduced the inflorescence diameter, compared with
the control (Table 3.c).

The changes in the inflorescence dimensions of J. carnga, Nicholas
treated with uniconazole are similar to those reported by Abdel-Maksoud
(1992b) on Hibiscus mutabitis; Nasr (1995) on Pelargonium zonale and Nasr
and Shalahi (1996} on Zontedeschia aethiopica. From the present results, it
was clear that uniconazole application as cutting immersion resulted in an
increase or a decrease in the inflorescence dimensions. This probably is due
to the nature of the treatments which stimulate photosynthesis process at
specific rates (Thetford ef af., 19953}, consaguently the inflorescence length
or diameter would be increased. Also uniconazole application as terminal
cultings immersion may resulted in diversion of assimilates into floret
formation and development, consequently the inflorescence length decreased
and the diameter increased and the diversion of assimilate redistribution
would seem a likely explanation for the overall effects of uniconazole on the
flowering response. Also, the possible alteratiion of the hormonal balance of
the plants cannot overlooked (Wilkenson and Richards, 1987). Triazol
compounds at specific rales with certain application methods can cause no or
different effects on the same trait from inhibition to stimulation {Thetford et ai.,
1995b).

For the inflorescence longevity on the plant, the resuits of both
seasons showed in both cutting types that all utilized uniconazole rates
significantly increased the inflorescence life, compared wnth the control,
except the rate of 60 ppm with the subterminal cuttings in the 2" season. The
treatment of 150 ppm with the terminal cuttings had the longest inflorescence
iongevity (Table 3.c). Atthe terminal cutting treatments, the mcreasesm the
inflorescence longevity ranged from 1.50 to 3.99 days in the 1* season and
from 0.84 to 4.57 days in the 2" one, while at those of the subtemnnal ones,
ranged from 0.78 to 1.95 days and from 0.44 to 2.89 days in the 1° 'and 2™
seasons, regpectively. The treatments of the terminal cuttings treated with
150 ppm in both seasons and treated with 90 and 120 ppm in the 2™ season
were significanily abie to increase the inflorescence life as compared with the
same treatments of the subterminal cuttings and the opposite situation was
noticed at the control in the 1% season and at the rate of 180 ppm in both
seasons ‘Table 3.¢). The general effect of the unoconazole rates showed the
same trend observed in each cutting type during both seasons (Table 3.c).
These results are similar to those réporied by Abdel-Maksoud (1992 b), Suh
et al. (1994) and Nasr and Shalabi (1996).

This prolongation of the inflorescence life is probably due to that
uriconazo'e is cabable to retard the senescence of the plant tissues by
maintaining a high level of chiorophyll {as shown hereafter) and slowing down
its degradation rate. Also, plants treated with growth retardants display
increased resistance to the environmental stress and their transpiration is
reduced which is correlated with the reduced leaf area (Proebesting and
Mills, 1985 and Vaigro-woiff and Warmund, 1987).
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All uniconazole rates from 60 to 180 ppm caused a significant
reduction in the inflorescence dry weight, compared with the control for both
cutting types plants and the lowest mean was recorded at the treatment of
120 ppm with the subterminal cuttings in both seasons. The |nf|orescence dry
weight at the rate of 120 ppm with the terminal cuttings in the 1 season and

at 90, 120 and 150 ppm also with the same cuttings in the 2™ one was
significantly higher than that at the same rates with the subtermmal cuttings.
The general effect of the cutting types showed in the 2™ season that the
infloresence dry weight of the terminal cutting derived plants was significantly
higher than that of the subterminal cutting derived ones (Table 3.c). These
results were expected because the number of florets and the inflorescence
diameter at the treatments of the terminal cuttings mentioned before were
higher than those at the corresponding treatments of the subterminal ones.
Alsg, the inflorescence diameter was increased as a resuit of the general
effect of the terminal cuttings, thus the inflorescence dry weight was
increased. The lowering in the inflorescence dry weight of the subterminal
cutting treatments couid be attributed to the reduction in their inflorescence
diamater.

The general effect of the uniconazole rates on the inflorescence dry
weight revealed similar results to those observed with the both cutting types
plants in both seasons and the maximum decrease was observed at the rate
of 180 ppm (Table 3.c) which was related to the decreases in the
inflorescence length, diameter or number of florets according to the effect of
the rate. Nasr and Shalabi (1996} on Zantedeschia aelhiopica and
JongMyung et al. (1999} on L#ium reported that prepropagation dipping in
triazol compounds resulted in reduction in the inflorescence dry weight. The
flower dry weight of Hibiscus mutabilis did not response to the cutting
immersions in chlormequat or uniconazoie {Abdel-Maksoud, 19925).

At the treatments of the terminal cuttings, the number of florets was
increased at the rates from 90 ic 150 ppm and the inflorescence dimensions
were increased at the rates from 60 to 150 ppm, compared with the control,
but the inflorescence dry weight was decreased, compared with the control.
This reduclion may be due lo the aiterations in the inflorescence
carbohydrate metabolism caused by the treatments and/or to other
physiological roles in the plants.

V. Chemical analysis:

1. Leaf chlorophyll contents {"a" and "b"): Analysis of variance proved
that the cutting type had significant effect on chiorophyll “a", while the
uniconazole” rate had highly significant effect on both chiorophyll kinds. The
interaction between the two factors exhibited significant effect on chiorophyll
"b" (Table 4.a).

There were significant increments in the two chlorophyll kinds in the
treated plants generated from both culling types, as compared with the
untreated plants. The highest means of chlorophyll "a” and "b" were noticed
at the treatments of 120 and 180 ppm with the subterminal cuttings;
respectively. The subeterminal cutting derived plants at the rates of 120 and
180 ppm significantly contained higther armounts of chlorophyll "a" than those
respectively. The subeterminal cutting derived plants at the rates of 120 and
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180 ppm significantly contained higher amounts of chlorophyll “a" than those
derived from the terminal ones and the same observation was recorded for
chlorophyll "b" at the rate of 180 ppm (Table 4.b).

The general effect of the cutling types showed that the leaf
chlorophyll "a® content in the subterminal cutiing derived plants was
significantly _higher than hat in the terminal cutting derived ones. The general
effect of the uniconazole rates exhibited similar results to those obtained with
the plants of both cutting types and the highest amounts of chlorophyll "a”"
and "b" were noticed at the rate of 150 ppm (Table 4.b).

These increments in chlorophyll pigments are similar to those
reported by Nasr (1995) and Yoon and Lang (1998) and were probably due to
the effect of uniconazole causing reduction in the cell size and elongation.
Consequently, the amounts of chlorophyll in the leaves were concentrated in
a limited size as stated by Abdel-Maksoud (1992b) and Abdel-Maksoud et af.
(1992 and 93).

2. Sugar contents: Analysis of variance indicated that the effect of the
cutling type was significant on the reducing sugar content of the leaves and
on the non-reducing and total soluble sugars contents of the leaves and
roots. The effect of the uniconazole rate and the interaction between the two
factors was highly significant on the sugar types contents of the leaves and
roots {Table 4.a).

For the leaf reducing sugar, the highest and lowest means were
noticed at the rate of 150 ppm with the terminal cutting and at that of 50 ppm
with the subterminal ones; respectively. The rates of 60, 120 and 180 ppm
with the terminal cuttings significantly decreased the leaf reducing sugar,
while those from 90 to 180 ppm with the sublerminal ones significantly
increased it, compared with the controls. The rates of 90, 120 and 180 ppm
with the sublermial cuttings were significantly abie to increase the leaf
reducing sugar compared with the same rates in the terminal cuttings (Table
4.c). The general effect of the cutting lypes indicaled that the subterminal
cutting significantly increased the leaf reducing sugar compared with the
terminal ones, similar to the results of chlorophyli "a". The general effect of
the uniconazole rates showed that the rate of 60 ppm significantly decreased
the leaf reducing sugar, while both rates of 150 and 180 ppm significantly
increased it (Table 4.c).

The decreases in the leaf reducing sugar menticned befare were
similar to those reported by Nasr (1995) on Pelargonium zonale treated with
paclobutrazol, while the increases were similar to those reported by Curry
(1968) on -apple treated with paclobutrazol or RSWQ411 and El-Sabrout
(1996) on Citrus sinensis treated with chlormequat.

The decreases in the leaf reducing sugar mentioned before were
similar to those reported by Nasr (1895) on Pelargonium zonale treated with
paclobuttazal, while the increases were similar to those reported by Curry
{1988) or apple treated with paclobutrazol or RSWQ411 and El-Sabrout
(1996) on Citrus sinensis treated with chiormegquat.

Regarding the reducing sugar of the roots, the highest and lowest
me2ns were recorded at the rates of 90 and 60 ppm with the subterminal
cuttings: respectively.
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Table (4.b): Mean values for the leaf chlorophyll contents "a" and “b"
(mg/g .w) of Jacobinia camea, Nichols plants as affected
by immersion of different unrooted cutting Isxpes in

uniconazole solutions prior to rooting in the 2™ season of
1997-98 .
Uniconazole Chiprophyll "a" Chilorophyil "b"”
Rate {ppm) {mo/g f.w.j,_ img/g f.w.) ||
Cutting type Cutting type
Term. 1Subterm. Mean Term. Sublorm. | Nean
0 32.91e 3802 e 3547d 25.13f 2292 f 24.02d
60 58.65 cd 56.73 d 5764c¢ 36.75 de 3664 e 3B.70c
90 /761.1?bcd 7071 b 6594 b 42.43 bede 44,16 abc 4330 ab
120 .| 7Q.70b 8900 5 79.90 a 319.83 cde 40 4Bcde 40.1% be
150 B4.46 a B492a | B469a 48.69 ab 43.34 abed 46.02 a
180 §8949bc | 8549 a 7749 a 35.93 cde 49.95 a 44 44 ab
Mean 6290b | 70.83a 38.63 2 38.58a |
L.S.D.
Cutting type €.09 407
Uni_rate 8.13 471
Interaction ’ 1150 6.56

1) Values marked with the same alphabetical letters, within comparable group of means,
do not differ significantly, using L.5.D. at 0.01 lavel of probability.

The rates of 90, 120 and 180 ppm with the terminal cuttings significantly
decreased the root reducing sugar, compared with the control. The rates from
90 to 180 ppm with the subterminal cuttings had significantly higher amounts
of the reducing sugar compared with its control and the same rales with the
terminal ones, while gt the rate of 60 ppm the opposite was observed (Table
4.c). The gereral effect of the uniconazole rates showed that the rate of 60
ppm significantly decreased the root reducing sugar, while those of 90 and
150 ppm significantly increased it, compared with the contral (Table 4.c).

The current results showed that the reducing sugar contents were
increased at some intermediate and high uniconazole rates with both cutting
types. These increments were associated with the high levels of chlorophyll
pigments, prolongation of the inflorescence life, increased inflorescence
dimensions and number of florets, early flowering, increased shoot and
internode numbers and decreased plant height and dry weight. Therefore, the
tncrements in reducing sugars may be transient and also may indicate
suppression of some growth traits but not of photasynthetic activity (Han ef
al, 1998). " The decreases of the reducing sugar at most treatments in
uniconazole treated pilants could be explained basing on that much of
availabie sugar may has been utilized for sorne growth traits.

Tha highest and lowest means of the non-reducing and total soluble
sugars of the leaves were recorded at the treatments of the control and the
ratz of 120 ppm of the terminal cuttings; respectively, and the rates from 60 to
18 ppm with the two cutting types significantly decreased their levels,
compared with the controls. The rates of 60, 90 and 120 ppm with the
subterminal cuttings significantly resulted in higher amounts of these leaf
sugars, compared with the corresponding rates with the terminal ones (Table
4.c).
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The general effect of the cutting types indicated that the plants derived from
the subterminal cuttings significantly had higher amounts of the non-reducing
and total sqluble sugars in their leaves, compared with those derived from the
terminal ones. The general effect of the uniconazole rates showed the same
resuits of each cutting type piants (Tabie 4.c).

The reduction of the non-reducing sugar in the current study is not
similar to the results reported by Curry (1988) on apple treated with
paciobutrazol or RSWQ411 and El-Sabrout (1996) on Citrus sinensis treated
with chlormequat, where the non-reducing sugars were increased in the
leaves. The reduction of the leaf total soluble sugars in the current work is
similar to that reported by Abdel-Nasser and El-Shazly (1994) on Citrus
raticufata treated with chlormegquat (2400 mg/l) and Nasr (1995) on
Pelargonium zonale treated with paclobutrazol. Contrarily, the leaf total
sugars were increased in Citrus reliculata treated with chlormequat rates of
800 and 1600mg/i (Abdel-Nasser and El-Shazly, 1994} and Citrus sinensis
treated with chlormequat rates from 500 to 1500 mg/l (El-Sabrout, 1996),

The highest means of the non-reducing and total soluble sugars
contents in the roots were recorded at ihe rates of 120 and 180 ppm with the
terminal cuttings; respectively, while the lowest ones were recorded at the
rate of 60 ppm combined with the terminal cuttings. In the case of the
terminal cuttings, the rate of 60 ppm significantly reduced the mentioned
sugars in, the roots compared with the control, but that of 180 ppm
significantly decreased the nun-reducing sugars and increased the total
soluble sugars in the roots. For the subterminal cuttings treatments, the two
sugar types in the roots were significantly decreased at the rates from 50 to
180 ppm, compared with the control. At the rates from €0 to 180 ppm with the
terminal cuttings, the amounts of the two sugar types in the roots were
significantly higher than those atthe same rates with the subterminal ones,
but the opposite was true at the rate of £0 ppm for the non-reducing sugars
(Table 4.¢).

The general effect of the cutting types revealed that the non-reducing
and total soiuble sugars in the roots of the terminal cutting derived planis
were significantly more than those of the subterminal cutting derived ones.
The general effect of the uniconazole rates exhibited the same results
recorded with the subterminal cutting treatments (Table 4.¢).

The decreases of non-reducing and total sugars mentioned before
could be explained basing on much of available sugars may have been used
for some growth traits. The treated plants seemed to have a greater number
of shoots and florets with longer and sometimes wider inflorescences and
extanded inflorescence longevity compared to the unireated plants.
Therefore, the reduction in the sugar types contents of these plants may be
atir buted to continuous use of photosynthates for supporting the growth traits
mentioned before (El-Mahrouk et a/., 1992; El-Sabrout, 1996 and Han e! ai,,
1968).

3. Starch contents: Analysis of variance showed that the uniconazole
rates and the interaction were highly significant effective on the starch
contents of the leaves or the roots (Table 4.2). The maximum means of the
starch content in the leaves and the roots were detected at the treatment of
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the terminal cuttings treated with the rate of 90 ppm. while the minimum ones
were detected at the those of 0 and 180 ppm with the subterminal cuttings for
the leaf and root starch; respectively. Comparing with control, the leaf starch
contents were significartly increased at the rates from 80 to 180 ppm in bolh
cutting types except at that of 120 ppm with the subterminal cuttings. The leaf
starch contents at the rates from O to 120 ppm with the terminal cuttings were
significantly higher than those at the same rates with the subterminal ones
(Table 4.d). Comparing with the control, the starch contents of the roots were
significantly increased at the rate of 90 ppm with both cutting types and
significantly decreased at the other rates with the terminal cuttings and at
those of 80, 150 and 180 ppm with the subterminal ones. The starch contents
of the roots at the rates of 120 and 150ppm with the subterminal cuttings
were significantly higher than those at the same rates with the terminal ones
and the opposite was observed at the rate of 180 ppm {Table 4.d). The general effect
of the uniconazole rates on the starch contents in the leaves and roots exhibited
similar results to those obtained with the terminal cutting treatments (Table 4.d). The
increments of the leaf starch in the current work are similar to those reported by Steffens et
al {1989) on apple frees Yeated with paclobutrazel and are not similar to the resull reported
by EkSabrout (1096), where the leaf starch of Crilrus sinensis was decreased as a result of
chlormequat application. Generally, the decreases of the root starch are not in
accordance to the results mentioned by El-Gamal (1994), where paclobutrazol did nol
affect the root starch content of sweet potato.

Table (4.d): Mean values for the starch content in the leaves and roots
{mg/i100g d.w.} of Jacobinia camea, Nichols plants as affected
by Immersion of different unrooted cutting types in
uniconazole solutions prior to rooting in the 2™ season of

1997-9898 "
Uniconazole Leaves Roots
rate (ppm) Cutting type Cutting type
Term. gSubtoarm. Mean — . | gSul:)term. Maan
0 6.37 de 519f 578¢ 8.97b 7.08b 7.03b
60 8.80 a 654cde |767ab| 6.10¢ 569 cd 890c
90 B.85a 7.01cd 793a 9.00a 9.49 a 947 a
120 | 883a 5.78ef 7.20b 470 ¢ 7.14b 592¢e
150 T8I b 713bcd | 747 ab | 3.73f 523 de 4484d
180 7.29 bc 7.12bcd | 720b arof 2264 289e
Meaan 7.96a £.49a 6.22a 570 a
L.S.D.
Cutting type 2.15 1.18
[Uni rate 0.54 0.52
Interaction 0.76 0.74
1) Values marked with the same alphabetical letters, within comparable group of means,

do not differ significantly, using L.S.D. at 0.01 level of probability,

It was evident from the results that the starch was higher than the
total sugar types of the leaves or roots of Jcamea, Nichols plants. This
results agrees with that reported by El-Sabrout (1996) and is due to that the
slarch is the major storage carbohydrate in plants and resembies the major
component of the leaf or root dry matter. The uniconazole rates from 60 to
180ppm significantly increased the accumulation of the starch in the leaves,
but significantly decreased the plant height, the leaf area and the dry weight.
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This may indicate the suppression of the growth but not of photosynthetic
activity. The photosynthesis process stifl occurs at its high rate which leads to
the accumuiation of manufactured starch (Abdei-Nasser and El-Shazly, 1994
and Han et al, 1998). The reduction of the starch content in the roots of the
most uniconazole treated plants compared to the untreated ones in the
current research could be due to the reduction of the root growth caused by
uniconazole or due to that much starch was directed toward the top system
where the continuous use of photosynthates for supporting the growth and
production of the different organs of the top system during the period of high
stress.
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