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ABSTRACT

Sequential application of growth regulators (paclobutrazol and
uniconazole) have significant effect on the growth of date palm trees.
Four application treatments of both paclobutrazal and uniconazole at
1000 mg/l at 30 days intervals produced long lasting effects on
vegetative growth and enhanced the fruit cluster fonnation. The
height and trunk of the tree and the length of leaves were
significantly retarded by paclobutrazol and uniconazole. However,
the number of offshoots and fruit clusters were significantly
increased by both growth regulators whereas they had no significant
effect on the leaf number and leaflets. There was no difference
between the effects of paclobutrazol and uniconazole treatments.

Additional Index Words: Growth retardant, offshoot,
stimulation

INTRODUCTION

During recent years considerable attention has been given to
the possibility of controlling the growth and cropping of fruit trees by
means of chemical regulators. Hormones have been implicated as
inhibitory factors in apical dominance (Trehame et al 1985).
However, a discrepancy exists as to the role of gibberellins in the
apical control of lateral buds. Growth regulators explored the
possibility of inducing parthenocarpy in fruit of date palm, hastening
or retarding ripening, and stimulating flower initiation (EI-Hodairi et
a1. 1992).

Growth retardant may be described as chemicals which
primarily inhibit subapical cell division and elongation hence
reducing the growth of the aerial parts. It has already been suggested
that growth regulators are required to increase the yield and
unifonnity of the crops. However, research during the last 35 years
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has indicated that these chemicals can stimulate photosynthesis
enzymes (Trehame et aI. 1985), effect respiration and delay leaf
senescence and can alter the partitioning of assimilates (El Hodairi,
1987).

Date palm (Phoenix dactylifera L) is a high energy food and
regarded in Libya as a popular food commodity. It is known that
Libya produce more than 120,000 metric tons per year. The
production of offshoots is limited in date palm depending on tree
ages vigour and cultivar AI-Jabbory, 1993. Date palm produces
leaves .in 3 to 5 stages (period) per year, depending on the
environmental condition and the biological activity of the date. The
number of leaves produced in each stage are 3 to 5 leaves which are
growing closely at the beginning. Root system could be stimulated by
NAA, El Hodairi et aI., 1992; El Hodairi et aI., 1993, and by drip
irrigation(Al Ghamdi, 1988).

The fact that many physiological processes, such as shoot
elongation, flower initiation and root development, depend on a
balance between growth regulators, rather than on the absolute
amount, suggests a wide scope for the use of synthetic growth
retardant. Paclobutrazol (PP333) is a very potent plant regulator and
effective on a v~ry wide range of species where its principal mode of
action is the inhibition of gibberellin biosynthesis. The other growth
retardant has been developed in Japan is uniconazole (S.3307-D)
which has similar mode of action as paclobutrazol.

Regulating date palm tree growth is a major problem
confronting date palm growers. Hence the economic success of
modem type of date palm orchard depends upon the ability of the
grower to bring his trees into dwarfing growth. The object of the
present study was to investigate the extent to which such factors as
tree height, offshoot, flowering and fruiting of date palm could be
controlled.

MATERIAL AND METHODS

This research was carried out at the Sebha Date Palm stripe
(Latitude 27<North, altitude 14.3°East). In October 1993 sixty three
year old Tafsirt date palm trees were chosen, which were as nearly
identical as possible. The trees had been planted in rows, 8 meter
apart. The soil type of the field was sandy soil, the trees were
irrigated by net piping irrigation, which give 10,000 m3per hectar.
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Sixty kg of manure fertilizer was applied to each tree in every winter
and 800 g ammonium phosphate was given to each tree in spring
each year, spraying was done in November each year with superacid
40 EC to protect the plants from insects. In early October, 1993 one
of the following sequential treatments of 50 ml paclobutrazol and
uniconazole were applied by pouring them to the apical bud of the
experimental trees: water control; single application at 1000 mg/l;
two applications at 1000 mg/l; three applications at 1000 mg/l; four
applications at 1000 mg/I. The intervals between the sequential
application were 30 days. Tween 20 at 0.1% v/v was included as a
wetting agent in all treatments.

The experiment was designed as a complete randomized block
with factorial arrangement 2x5x6, two growth regulators
Paclobutrazol and uniconazole at five levels of sequential
applications, with 6 replicates of each treatment, which were
allocated at random in each of the 6 blocks. It was designed so that
the significance of the treatment effects could be tested by analysis of
variance. Where the results are shown, SE represent standard error.
L.S.D. represent the least significant differences between treatments
at 5%(*) or 1% (**) or 0.1% (***) level ofprobability(P),N.S.
means Not Significant between treatments.

The tree height and trunk length and the number of leaves,
were counted every month in the first year, then these parameters and
the number of offshoots produced per tree were all recorded in
December every year. The number of fruit clusters and the number of
fruits and the weight of fruits were recorded in September. The
inflorescences were hand pollinated in March every year.

RESULTS AND DISCUSSION

Growth regulators (Paclabutrazol and Uniconazole)
significantly reduced tree height, leaf length throughout the period of
four years (Table 1).meanwhile, effect of sequential application was
clear as it reduced trunk length in 1997 and the effectiveness
increased by increased the number of application, and four times
applications of uniconazole at 1000 mg/l was more effective than
paclobutrazol (Table 2). However, there was no significant effect on
the number of leaves.. These are in agreement with the results
reported by EI-Hodairi, et aI., 1996 in that using one dose of these
growth regulators. .
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A long-tenn shoot retarding effect was obtained with all
paclobutrazol and uniconazole treatments. These growth retardant
effects may be due to gibberellin biosynthesis inhibition properties
(El Hodairi, et aI., 1996). The production of offshoots could be
increased as the results in table 1 indicated that growth retardants,
paclobutrazol and uniconazol; increased the number of offshoot
production in 1997 (Table 1).These effects of growth retardant may
be due to the change in source -Sink relationship, hence, the axillary
bud under the base of leaves could be stimulated (El Hodairi 1987).

The effects of sequential applications of growth retardant on
flower induction were varied, but both paclobutrazol and uniconazole
generally enhanced flowering (table 1 and table 2) as the number of
fruit clusters were significantly increased especially by multiple dose
of both growth retardant. The fruit weight per cluster and the total
fruit weight per tree were highly significant increased by multiple
application of both growth retardants. How~ver, there was no
difference between paclobutrazol and uniconazole' on .these
parameters (Table 2). The positive effects of sequential application at
30 days intervals of these growth retardants on the fruit parameters
could be due to an increase in crop demand it met by enhanced
photosynthesis and prolonged leaf activity when the tree bearing fruit
hence these growth retardants altering the movement of assimilates
(El Hodairi, 1987).

In conclusion, four appJ.icationtreatment of both paclobutrazol
and uniconazole at 1000 mg.!l at 30 day intervals between
applications had the most marked long-term dwarfing effect on
Tafsirt date palm trees. Another beneficial result is the improvement
of fruiting and offshoot production of treated trees.(Figures 1,2,3,4,5
and 6 ) .
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Table 1. Effects of sequential applications of growth regulators (paclobutrazol and unicanazole) on some growth characters of date palm trees
(means of 12 trees).

00
w

Sequential applications Tree height increase tree height increase (cm) Leaf length (cm) 1997 Number of offshoot Number of fruit clusters
of growth regulators (cm) 1994 1997 1997 oer tree 1997

water control 135.83 285.0 273.42 9.417 2.33
1000 x I 132.50 218.75 268.33 13.42 4.00
1000x2 132.08 220.83 255.92 13.58 4.67
IOOOx3 117.50 216.25 243.16 12.67 4.08
1000x4 103.33 193.25 239.16 13.33 5.17
L.S.D. 26.86 39.72 29.73 3.04 1.63

P.at 0.01) (p. at 0.01) (P. at 0.01) (P. at -0.01) (P. at 0.05)



Table 2. Effects of sequential applications of paclobutrazol and uniconazole on some growth characters of date palm trees (mean of 6 trees)

00
~

'\

Sequential Number of fTuit Number of Length of tree trunk Number of fTuit Weight offTuit per TotalfTuit

applications (30 clusters per tree shoots/tree (1995) (cm) 1997 clusters 1997 cluster (kg) 1997 weight/tree (kg)
days intervals) ((1995) 1997

. Paclobutrazol(mg/\)
Water control 1.000 1.17 105.67 160.67 0.42 2.08
1000xl 5.00 6.67 70.00 174.00 1.40 6.87
1000x2 3.83 4.83 83.00 386.50 2.58 12.87
1000x3 1.50 3.50 85.50 442.50 2.31 8.11
1000x4 1.67 3.83 79.67 332.83 1.12 5.63

Uniconazole (mg/I)
Water control 0.50 3.33 99.00 95.83 0.58 1.57
1000xl 1.67 3.17 87.17 406.00 1.92 6.93
1000x2 0.83 3.00 93.00 337.17 1.99 8.40
1000x3 3.83 4.00 78.33 385.33 1.78 8.14
1000x4 2.50 2.83 72.33 398.17 1.94 12.44

SE (df 45) for 0.82 0.69 4.79 44.57 0.24 1.43

comparing any two
values

Sig. Of effects of:
Sequential . .. ... ... ... ...

applications
Paclobutrazol x NS NS NS NS NS NS

Uniconazole
Paclox unico x .. .. . .. .. ..

seqentiual


