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ABSTRACT

A trial was established in the nursery of Hort. Res. Inst., Giza,
Egypt during 2008/2009 and 2009/2010 seasons to fined out the effect
of drenching soil mixture with either indole-3-butyric acid (IBA) or 1-
Naphtaleneacetic acid (NAA) at the concentrations of 0, 500 and 1000
ppm for each, as well as their interactions, when applying three times
with one month interval, on survival and rooting percentages, growth
and chemical composition of date palm (Phoenix dactylifera L.) cv.
Zaghloul offshoots planted in 50-cm-diameter plastic bags filled with
about 35 kg of a sand + clay mixture (2:1, v/v) under nursery
conditions.The obtained results indicated that survival and rooting
percentages, root length (cm) and No. roots/offshoot were
significantly increased as a result of applying either IBA or NAA at
the different levels used in this study, except for NAA at the rates of
500 and 1000 ppm which gave survival (%) closely near together with
non-significant differences among of them in both seasons. Rooting
efficiency index (%) was also increased in progressive manner with
increasing the rate of IBA, but the opposite was the right regarding
NAA. Vegetative growth and chemical composition; expressed as leaf
length (cm), No. new formed leaves/offshoot, fresh and dry weights
(g) of these new leaves, as well as their content of N, P and K (%),
were greatly improved in response to treatment with either IBA or
NAA at various levels. However, the mastery in all previous
parameters was for the combined treatment between IBA and NAA at
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1000 ppm for each, as this combination registered the highest records
at all.

Hence, we recommend applying such combined treatment for
obtaining better results accompanied with the least percent of
offshoots loss under nursery conditions.

INTRODUCTION

Phoenix dactylifera L., Date Palm, that belongs Fam. Palmae, is
considered a common fruit grown in tropical and subtropical areas. It
is a dioecious feather palm, up to 30 m high with a solitary trunk.
Every part of the plant is utilized, chiefly its delicious fruits. Date
palms are intimately connected with the Egyptian landscape, as the
trees grow in everywhere (El-Hadidi and Bolous, 1979).

Propagation of date palm by offshoots is still one of the main
ways for production such crop on commercial scale, but it is hidered
by two problems; firstly is the limited number of these offshoots
produced by each palm tree, secondly is the high mortality rate in
these offshoots when separated from the mother tree and translocate to
the nursery for rooting (Corner, 1966). Auxins, however as a class of
phytohormones are involved in many aspects of plant growth and
development, mainly the induction of root primordials (Davies, 1995).
Rizk and El-Sayed (2004) mentioned that the easiness and difficulty in
rooting of date palm offshoots is correlated with their content of
endogenous auxins. So, it is recommended to use auxins, alone or in
combination, exogenously for rooting of date palm cultivars hard-to-
root.

In this regard, El-Hodairi et al., (1998) found that injection soil
with NAA at 50 ppm gave the best rooting (%) and the highest
number and length of roots in Taaghiyaat date palm offshoots. Saidi et
al., (1993) reported that dipping Jihel date palm offshoots weight from
0.2 to 1 kg in aqueous solution of IAA, IBA, NAA, kinetin, adenine
and GAj; for one hour befor planting in plastic bags filled with a sandy
soil gave 28-71% rooting, while for offshoots weight 2 to 7 kg gave
80% rooting. The transplantation of rooted offshoots with its soil gave
100% survival. Moreover, treating Mejhoul date palm offshoots with
5-7% IBA increased survival and rooting percentages, as well as
number of leaves (Qaddoury and Amssa, 2004). Likewise, treating
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sewy date palm offshoots weighting 5-10 kg with IBA at 3000 ppm
increased survival and rooting percentages and No. roots/offshoot.

On the same line, were those results of Bekheet and Saker
(1998) and Taha et al., (2001) on Zaghloul date palm, Haggag et al.,
(2004) on Zaghloul and Samany date palm, Ruter et al., (2004) on
Ficus benjamina, Song et al., (2006) on Thuja koriaensis and El-
Fouly et al., (2009) who confirmed that treating Ficus deltoidea
cuttings with the combination of 6000 ppm NAA + 100 ppm BA
significantly increased rooting (%), No. roots/cutting, root length and
the rooting efficiency index (REI %).

Such trial, however aims to rising the rooting percentage of
Zaghloul date palm offshoots under nursery conditions using some
rooting-promotive auxins, consequently reduce the percent of loss..

MATERIALS AND METHODS

An investigation was consummated in the open field at the
nursery of Hort. Res. Inst., Giza, Egypt during the two consecutive
seasons of 2008/2009 and 2009/2010 to study the effect of some
rooting promotive auxins, alone or in combination, on rooting, growth
and chemical composition of Zaghloul date palm offshoots under
nursery conditions.

Therefore, good health and strong offshoots of date palm
(Phoenix dactylifera L.) soft cultivar Zaghloul with about 46.0 cm
circumference at the base and carry about 6 leaves, were carefully
separated from adult trees grown at Giza Governorate. Adventitious
roots, older leaves and other external tissues were carefully removed
from the selected offshoots and the apical meristem was surrounded
by the left leaves by tieing them together with a rope. Afterwards,
offshoots were dipped in a 0.5% solution of Topsin-M, 70% WP
(Sumitomo Chemical Co., Ltd, Osaka, Japan) for 30 minutes, and then
planted on April, 15" for both studied seasons in 50-cm-diameter
plastic bags (one offshoot/bag) filled with about 35.0 kg of sand+clay
soil mixture (2:1, by volume). Some physical and chemical properties
of the used soil mixture were determined according to the standard
methods described by Richards (1954) and illustrated in Table (1).
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Table (1): Some physical and chemical properties of the used soil
mixture in the two seasons.

Particle size distribution

= Cations (meq/L) Anions {I‘I‘Il:q”_a)

E (%) E.C.

3 SP. | PH | 4um)

e N gl il x =3 v+ R - -

@ | o I s | awy ca” [ Mg | Na' | K | HCOs | CI [SOy
2008/09] 67.02] 7.48 | 11.80 | 13.70 |25.86 | 7.63 | 4.51 |24.12]10.00]36.55] 1.56 | 3.60 |25.16|43.47
2009/10]65.70| 9.50 | 1027 | 14.53 |26.03| 7.58 | 4.13 |25.71| 9.38 |37.21] 1.42 | 3.48 |2433]45.91

After one week from planting, the cultivated offshoots were
irrigated with 8 liters of fresh water/bag, while after another week (at
the end of April), they were subjected to the following treatments:

1- Indole-3-butyric acid (IBA, 98%, MP 124-125.5°C, MW 203.24)
product from Aldrich Chemical Co., Ltd., Gillingham, Dorset-
England, and 1-Naphthaleneacetic acid (NAA, 98%, MP 126-
133.5°C, MW 186.21) product from Sigma Chemical Co., USA
were added as a soil drench, 3 times with one month interval at the
rates of 0, 500 and 1000 ppm for each.

2- IBA and NAA interaction treatments, as each level of IBA was
combined with each one of NAA to form 9 interaction treatments.

The layout of the experiment in the two seasons was a complete
randomized design in factorial experimental type (Mead et al., 1993),
with 3 replicates, as each one contained 3 offshoots. The usual
agricultural practices recommended for such plantation were followed
whenever needed.

At the terminal of October in the second year of each season, the
following data were recorded: survival (%), rooting (%) from the
present equation: Rooting (%)= R/Tx100 (where R: Number of rooted
offshoots and T: Total number of offshoots in the treatment), root
length (cm), number of roots/offshoot, length of the first new formed
leaf (cm), number of the new formed leaves/offshoot, as well as fresh
and dry weights of the new formed leaves (g). Moreover, the rooting
efficiency index (REI %) was calculated as described by Ruter et al.,
(2004) from the following equation:

REI (%) = Mean root length of the treated offshoot/Mean root length
of untreated one x 100.
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In dry leaf samples, the percentages of N, P and K were
determined according to the methods indicated by Jackson (1973).

The data were then tabulated and SAS program (1994) was used
for statistical analysis, whereas Duncan's Multiple Range Test (1955)
was employed to verify the differences among the means of various
treatments.

RESULTS AND DISCUSSION

Effect of IBA, NAA and their interactions on:
1- Survival (%) and rooting parameters:

Data in Tables (2 and 3) clear that survival and rooting
percentages, root length (cm) and No. roots/offshoot were
significantly increased in the two seasons as a result of applying either
IBA or NAA treatments used in the study, except for NAA at the rates
of 500 and 1000 ppm, which gave survival percentages closely near
together with non-significant differences in both seasons. However,
the prevalence in the first and second seasons was for the combined
treatment between the highest levels (1000 ppm) of both IBA and
NAA, as this combination gave, in general the utmost high means in
the two seasons compared to control and all other treatments.

As for rooting efficiency index (REI %), as a real indicator for
strength of rooting, it was gradually increased with increasing the rate
of IBA. The opposite was the right concerning NAA treatments,
which caused a progressive decrement in the means of such
measurement with rising the rate of application. However, the highest
percentage of REI was due to 1000 ppm IBA treatment in the absence
of NAA (00.00 ppm), which recorded 153.99 and 193.91% in the first
and second seasons, respectively.Improving the previous parameters
may explain the role of auxins in encouragement of the cambium
cells, besides some other meristematic cells (especially parenchyma
cells) for division and enlargement on the base of offshoots covered
with the soil mixture to form adventitious roots (Davies, 1995). Thorre
(1981) postulated that auxin, alone or with a very low concentration of
cytokinin is important for the induction of root primordial. This was
emphasized by Vuylasteker et al., (1998) who stated that the most
reproducible and significant changes occurring after the application of
NAA was a decrease in the level of zeatine-O-glucoside conjugates.
Hydrolysis of these conjugates might deliver free zeatine-type
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compounds which were consumed during the lateral roots growth, and
disappear afterwards. These findings, however are in accordance with
those postulated by Saidi et al., (1993) on Jihel date palm, Taha et al.,
(2001) on Zaghloul date palm, Haggag et al., (2004) on Zaghloul and
Samany date palm, Song et al., (2006) on Thuja and El-Fouly et al.,
(2009) on F. deltoidea.

Table (2): Effect of rooting promotive auxins and their interactions on
survival and rooting percentages of Phoenix dactylifera L. cv. Zaghloul
offshoots during 2008/09 and 2009/10 seasons.

Survival (%) Rooting (%)
treatments " ¥
(ppm) 0.0 NAA 500 NAA 1000 NAA| Mean | 0.0 NAA 500 NAA 1000 NAA| Mean
First season: 2008/09
0.0IBA  3067d 60.00bc 6333bc | 5133c¢ | 5633¢ 66.00ed 67.67ed | 63.33¢
S00IBA | 5633c 7500 ab 80.33ab | 70.55b | 70.66d 76.10c  83.60b | 76.79b
1000 IBA g8034ab 7833ab 8590a | 81.52a | 77.00c  83.00b 89.33a | 83.1la
Mean = 5578b  71.1la 76.52a 68.00c 75.03b 8020a
Second season: 2009/10
0.0IBA 33461 6333ed 67.00d | 5460c | 5856f 6833c¢ 7030ecd | 65.73¢
S00IBA  s5833e 763lc 8533a | 7332b | 7348d  79.00c  86.50b | 79.66b
1000 IBA | 81.67b 86.10a 87.76a | 85.18a | 80.10c 8631b 9258a | R6.33a
Mean | 5782b 7525a 80.03a 7071¢  77.88b 83.13a

* Means within a column or row having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

Table (3): Effect of rooting promotive auxins and their interactions on root
length and number and rooting efficiency of Phoenix dactylifera L. cv.
Zaghloul offshoots during 2008/09 and 2009/10 seasons.

Hormone Root length (cm) Root number/ offshoot Rooting efficiency index (%)
treatments) 00 500 1000 M 0.0 500 1000 M 00 500 1000 |
(PpPm) | NAA NAA  Naa | MM NAA NAA NAA | "I NAA NAA NAa | M
First season: 2008/09
0.0IBA | 952h 1183g 1293f 1143¢c| 433f 900¢ 1L17d] 8.17¢ [100.00e 100.00 ¢ 100.00¢|100.00 ¢
S00IBA | 13.18f 1523d 1620c |14.87b|1600¢ 17.67be 18.67b | 1744b [13845¢ 128.74d 125.29d|130.83 b
1000 IBA | 1466¢ 17.00b 17.67a 1644a|1667¢c 19.17b 21.67a|19.17a|153.99a 143.70b 136.66 c|144.78a
Mean | 1245¢ 1469b 1560a 1233¢ 1528b 17.17a 130.81a 124.15b 120.65 ¢
Second season: 2009/10
0.0IBA [11.00h 1383 1533f 13.39¢| 467g 10.00f 12.00f| 889¢ [100.00e 100.00 ¢ 100.00 ¢|100.00 ¢
SO0IBA | 18.17¢ 22.00¢d 2433b 21.50b| 1633 ¢ 21.00d 28.00b|21.78b |165.18 ¢ 159.08 d 158.71 d|160.99 b
1000 IBA [ 2133d 23.33bc 26.67a 23.78a|18.67de 2433c 32.33a|25.11a|193.91a 168.69¢ 173.97b|178.86 2
Mean |1683c 19.72b 22.11a 1322¢ 1844b 24.11a 153.03a 142.59b 144.23 b

* Means within a column or row having the same letters are not significantly different at 5% level.
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2- Vegetative growth:

From data averaged in Tables (4 and 5), it could be concluded
that leaf length (cm), No. new formed leaves/offshoot and their fresh
and dry weights (g) were significantly increased in the two seasons as
a result of treating with either IBA or NAA, with the exception of No.
new formed leaves/offshoot character in the first season, in which the
rate of increment was non-significant. Also, there was non-significant
differences between the medium and high concentrations of either
IBA or NAA (500 and 1000 ppm, respectively) in all previous
parameters, except fresh and dry weight (g) of new formed leaves in
the second season as the high concentration of NAA (1000ppm)
showed the high significant diffrence = compared with the medim
concentration (500ppm) although the high concentration gave to
somewhat higher values than the medium one in most cases of the two
seasons. In general, the superiority in the measurments stated before
was found due to the combination of 1000 ppm IBA + 1000 ppm
NAA, which registered the highest records in most cases of both
seasons. This may attributed to the synergistic effect of both auxins, as
promotive agents necessary for accelerating growth and development
of plant tissues (Davies, 1995).

However, these gains are similar to those of El-Hodairi et al.,
(1998) on Taaghiyaat date palm, Bekheet and Saker (1998) on
Zaghloul date palm, Qaddoury and Amssa (2004) on Sewy date palm
and Ruter et al., (2004) on F. benjamina.

Table (4): Effect of rooting pronotive auxins and their interactions on leaf
length and number of new formed leaves/offshoot of Phoenix dactylifera L.
cv. Zaghloul offshoots during 2008/09 and 2009/10 seasons.

Hormone Leaf length (cm) No. new formed leaves/offshoot
treatments
(ppm) 0.0 NAA 500 NAA 1000 NAA| Mean |0.0 NAA 500 NAA 1000 NAA| Mean

First season: 2008/09

0.0 IBA 27.83¢ 36.67de 45.00cd | 36.30Db 1.67 a 233a 1.67 a 1.89 a

S00IBA | 46.00cd 6833ab 7467a | 63.00a 1.67 a 2.00a 2.00a 1.89 a

1000 IBA [ 4733¢d 71.00a 6433bc| 60.89a | 2.00a 233a 2.00a 2.11a
Mean 4039b 5867a 6133a 1.78 a 222a 1.89 a

Second season: 2009/10
0.0 IBA 26.33d 41.33cd 5600bc | 41.22b 1.67¢c 2.67abc 2.00bc 2.11b
500 IBA 46.67cd 7096ab 66.33ba | 61.32a | 2.00bc  3.00 ab 3.33a 2.78a
1000 IBA | 50.56¢  7633a 6890ab | 6526a | 233abc  333a  333a | 3.00a

Mean 41.19b 6287a 63.74a 2.00b 3.00a 2.89a

* Means within a column or row having the same letters are not significantly different at 5% level
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Table (5): Effect of rooting promotive auxins and their interactions on fresh
and dry weights of new formed leaves Phoenix dactylifera L. cv. Zaghloul
offshoots during 2008/09 and 2009/10 seasons.

Hormone Fresh weight (g) Dry weight (g)
treatments
(ppm) 0.0 NAA 500 NAA 1000 NAA| Mean | 0.0 NAA 500 NAA 1000 NAA| Mean

First season: 2008/09

0.0 IBA 6550c 6853bc  6598c 66.67 b 32.68c  3425bc  33.00c 3331b
S00IBA | 7238ab 73.35ab 74.67ab | 7346a | 36.10ab 36.68ab 37.3lab | 36.70a
1000 IBA | 7333ab  73.56ab  78.13a 75.0la | 36.67ab 36.80ab  39.10a 37.52a

Mean 70.40 b 71.82a 7293 a 35.15b 3591 a 36.47a

Second season: 2009/10

0.0 IBA 64.78d 6873cd 65.60d | 6637b | 3231d 3435¢d  32.80d | 33.15b
500IBA | 6941cd 72.78bc  78.00a | 7340a | 3463cd 3640bec 3891a | 36.65a
1000 IBA | 75.00ab 7252bc  7930a | 7560a | 37.39ab 36.62bc 3968a | 3790a

Mean 69.73 b 71.34b 74.30a 3478b  35.79b 37.13a

* Means within a column or row having the same letters are not significantly different at 5% level.

3- N, P and K content in the new formed leaves:

According to data presented in Table (6), it was obvious that, the
percentages of N, P and K in the new formed leaves of treated
offshoots were progressively increased in both seasons with elevating
the concentration of either IBA or NAA to reach maximum at the high
level of both auxins (1000 ppm). However, the interaction between
IBA at 1000 ppm and NAA at the same concentration gave the utmost
high content of the three nutrient elements compared to other
interaction treatments. As mentioned before in case of vegetative
growth, non-significant differences were observed among the means
recorded by either medium (500 ppm) or high (1000 ppm)
concentration of IBA, although the high concentration gave higher
content than the medium one in the two seasons.

Similarly, were those results revealed by Taha et al., (2001) on
Zaghloul date palm, Haggag et al., (2004) on Zaghloul and Samany
date palm and Song et al., (2006) on Thuja koriaensis.

From the aforementioned results, it could be recommended to
treat Phoenix dactylifera L. cv.date palm Zaghloul offshoots
cultivated in 50-cm-diameter with both IBA and NAA at 1000 ppm
for each, three times with one month interval in order to obtain higher
survival and rooting percentages accompanied with better growth
under the conditions of nursery.
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Table (6): Effect of rooting hormones and their interactions on N, P and K
content in the new formed leaves of Phoenix dactylifera L. cv. Zaghloul
offshoots during 2008/09 and 2009/10 seasons.

Hormone N (%) P (%) K (%)
treatments
5 5
(ppm) 0.0 500 1000 Mean 0.0 500 1000 Mean 0.0 500 1000 Mean

NAA NAA NAA NAA NAA NAA NAA NAA NAA

First season: 2008/09

0.0IBA ' 253¢ 289bc 3.17b | 286b | 0.297d 0336¢d 0357¢ | 0330b| 1.32d  1.57¢ 197b | 1.62b
S00IBA ' 297bc 346a 340a  328a [0340cd 0433b 0503a  0425a| 1.39d 199b 238ab | 192a
1000IBA 338ab 377a 386a  367a 0367c¢ 0450b 0537a|0451a| 1.56¢ 233ab 276a | 222a

Mean | 296b 337a 348a [ 0335¢ 0406b 04662 | 142¢ 196b 237a
Second season: 2009/10

0.0IBA | 241d 276cd 3.10b  276b |0316d 0336d 0348c 0333b| 1.30d 150c 200b | 1.60b
S00IBA | 286c 320ab 361a  322a [0358¢ 0401b 0500a 0420a|143cd 1.89bc 236ab | 1.89a
1000 IBA ' 327ab 3.50a 3.78a | 3.52a |0381bc 0450b 0.551a|046la| 162¢ 228ab 259a | 2.16a

Mean  285b 3.05ab 3.50a 0.352¢ 0.396b 0.466a 145¢ 189b 232a

* Means within a column or row having the same letters are not significantly different according to Duncan's Multiple Range
Test (DMRT) at 5% level.
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