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ABSTRACT

Date palm (Phoenix dactylifera L.) trees are essential components of farming systems in dry and semi
arid regions and can be produced equally well in small farm units or in large scale commercial plantation
units. Palm tree is an excellent candidate for cultivation in Egyptian agricultural projects in new
reclamation regions, such as Toshkay and Shark El-Ouainat, Date palm multiplication by transplanting
offshoots still remains the best and most common method. Thus, this experiment was carried out to
enhance suckers rooting ability and leaf growth of some date palm cultivars by plant growth regulators
injection and replanting under greenhouse condition. Suckers of date palm cultivars Sewy, Hayani and
Zaghloul, with weights of 2 to < 4 kg and 4-8 kg, were planted on two dates, (mid of March and
September) in each season (2007 and 2008) at the nursery of the Horticulture Research Institute,
Agricultural Research Center, Giza, Egypt. All suckers received 9 auxin injection treatments (3 ml)
before planting, The treatments were as follows: 1) distilled water (control treatment), 2) 1000 ppm NAA,
3) 1500 ppm NAA, 4) 2000 ppm NAA, 5) 2500 ppm NAA, 6) 3000 ppm NAA, 7) 1000 ppm IBA, 8)
2000 ppm IBA and 9) 3000 ppm IBA. The obtained results showed that cultivar Hayani has significantly
higher roots number/sucker than cultivars Zaghloul and Sewy. The opposite was true concerning root
length. Planting in mid March was better than in mid September for all parameters recorded on suckers.
Using auxin injection in the suckers proved significantly better survival percentages and means of roots
number, length, diameter and length of developed leaves. Moreover, suckers injected with IBA at 3000
ppm or NAA 3000 ppm and planted in mid March recorded the best survival percentages, means of roots
number, length and length of developed leaves for date palm cultivars Hayani, Sewy and Zaghloul.

Key words: cultivars, date palm, growth regulators, Hayani, IBA, injection, NAA, Phoenix dactylifera,
suckers, survival percentage, Sewy, rooting, Zaghloul.

1. INTRODUCTION Acrial offshoots "(suckers) are usually
Date palm, (Phoenix dactylifera L.) is one of  discarded and rarely used for propagation.
the oldest fruit trees in the world and is mentioned =~ However, they should be removed early when
in the Holy Qur'an and Bible. Date palnr trees are  they are small in size, possibly to avoid causing a
essential components of farming systems in dry  weak point in the mother stem (Al-Obeed, 2005).
and semi arid regions, and can be produced = Rooting capacity has been correlated with some
equally well in small farm units and in large scale =~ endogenous substances such as carbohydrate
commercial plantation units. Palm tree is an  content (Reuveni and Adato, 1974) and rooting
excellent candidate for cultivation in Egyptian  inhibitors whicl. are found in a number of species.
agriculture projects in new reclamation regions, It is suggested that these are a principal reason for
i.e. Toshkay and Shark El-Ouainat. Date palm is  rooting failure in certain difficult to rooting
propagated commercially by offshoots which are  cuttings. Offshoots of certain high quality
mainly produced in limited numbers during the = commercial cultivars have been always difficult to
early life of the tree, depending on the variety and  root and their survival ability is low (Al-Ghamdi,
prior fertilizer treatment, irrigation and earthingup 1988 and Al-Mana et al., 1996).
around the trunks (Bougeudoura, 1983). El-Hamady ez al., (1992) found that small



offshoots were successfully rooted under the
inverted mist system.

Many researchers tried dipping offshoot bases
in auxin (IAA, IBA, and NAA) solution to
increase their rooting ability (Reuveni and Adato,
1974; Gupta and Godora, 1984; Atalla and
Sonbol, 1993; Ismail and Elegaili, 1993; Saidi et
al.,, 1993; Al-Mana et al., 1996; Gasper et al,,
1997; Sourour, 2001; Qaddoury & El-Sayed, 2003
& 2004; Al-Obeed, 2005; Rizk, 2006 and El-Deeb
et al., 2008). El-Hodairi et al. (1992) found that
bases of date palm offshoots injected with NAA
gave the best rooting response (number, length
and dry weight of roots).

The aim of this study was to evaluate the effect
of growth regulators injection in enhancing
rooting ability and leaf growth of date palm cvs
Sewy, Zaghloul and Hayani suckers (aerial
offshoots) after removal and replanting under
greenhouse conditions.

2. MATERIALS AND METHODS

This study was carried out during two
successive seasons (2007 and 2008) in a
greenhouse at a nursery in the Horticulture
Research Institute, Agricultural Research Center,
Giza, Egypt. This study was conducted to evaluate
the rooting possibility of small date palm
offshoots as affected by auxin base injection.
Three date palm cultivars were tested, viz. date
palm cultivars Sewy, Zaghloul and Hayani.
Suckers were separated from each cultivar and
divided into two groups according to their
weights. The first group was 2 to <4 kg and the
second was 4-8 kg for each sucker.

All suckers were separated from healthy
mother palms aged 10-15 years, during the first
and second week of March and September in the
two seasons of the study. After suckers separation,
they were cleaned by removing the old leaf bases
and the fibers surrounding the stem.

The suckers were trimmed to 50 cm (distance
from the base at its widest point to the cut tip) for
the first group and to 70 cm for the second group.
Then sucker base surfaces were sterilized by
soaking in 10% Clorox (commercial solution of
sodium hypochlorite, 5.25% active ingredient)
containing 2 drops of Tween-20 for 10 minutes.
The cut surface of suckers was then rinsed with
tap water three times and covered with bitumen.
All sucker bases of the three cultivars were
exposed to auxin injection treatments using 3 ml/
sucker.

Nine auxin injection treatments were applied
for the suckers of each group of the three

3.1. Survival percentage

cultivars, as follows: 1) distilled water (control),
2) 1000 ppm NAA, 3) 1500 ppm NAA, 4) 2000
ppm NAA, 5) 2500 ppm NAA, 6) 3000 ppm
NAA, 7) 1000 ppm IBA, 8) 2000 ppm IBA and 9)
3000 ppm IBA. Each treatment was represented
by three replicates and each replicate included five
suckers. The suckers were planted individually in
plastic containers sized 50x50 cm for suckers
weighing 2 to <4 kg and 75x75 cm for suckers
weighing 4 to 8 kg. All containers were filled with
a mixture of peat moss and sand (1:1, v/v). The
prepared suckers were planted on two dates under
greenhouse conditions. The first one was in mid
March, and the second was in mid September (in
both seasons).

An inverted mist irrigation system provided
water for the suckers. Only the bases of the
suckers were sprinkled with water automatically
for five minutes every hour (El-Hammady ef al.,
1992). The bases of the suckers were regularly
examined. When any sign of infection was visible,
it was directly treated with the suitable fungicide.
The following data were recorded.

Sucker survival percentage, means of root
number, root length (cm), number of newly
formed leaves/offshoot and leaf length (cm) were
recorded after 12 months from planting in the
greenhouse.

Statistical analysis: the obtained data were
subjected to analysis of variance. The mean values
were compared using LSD method at 5% level
using MSTATC (1987) software package. The
data were tabulated and statistically analyzed
according to the randomized complete blocks
design (Snedecor and Cochran, 1989) with four
factors (A: injection treatment, B: cultivar, C:
offshoot weight, D: planting date). The
percentages were transformed to the arcsine to
find the binomial percentages according to Steel
and Torrie (1980).

3. RESULTS AND DISCUSSION

Survival percentages were significantly
affected by sucker weights, auxin treatment,
planting date and the interaction between them
within the three date palm cultivars used during
the two seasons (Tables 1 & 2). Regarding
cultivars, Hayani suckers weighing 4-8 kg gave
the highest survival percentage, compared with
Zaghloul and Sewy suckers in the two seasons. In
addition, the interaction between sucker weight
and auxin treatment showed that the highest
survival percentage was obtained from suckers
weighing 4-8 kg treated with 3000 (93.3% in the



Table (1): Effect of auxin injection, sacker weight and planting date on survival percentage for three date palm

cultivars during 2007season.
Sucker | Auxin Date palm cv. Date palm cv. Date palm cv.
Weight | treatment Sewy Mean Zaghloul Mean Hayani Mean | Gemeral
(ppm) March | Septessber March | September March | September
CON 40.6 406 404 | 518 514 516 518 514 51.6 748
1000NAA 61.0 0.6 608 | 668 66.8 663 674 66.2 668 648
1500NAA 644 616 630 | 632 630 68.1 754 672 7n3 6715
2000NAA | 686 684 68.5 760 756 758 814 75.6 78.5 743
g 2508NAA 740 783 764 | 832 824 8238 90.4 824 86.4 818
3 3000NAA 88.0 872 87.6 86.0 92.0 8.0 95.6 93.0 843 9.3
1000IBA 654 (<X 64.2 70.6 674 90 24 67.4 69.9 67.7
2000IBA 742 708 | 725 | 846 83.6 84.1 85.6 82.0 838 80.1
3000IBA 90.2 86.8 884 | 962 954 958 98.2 95.4 96.8 933
Mean 69.6 68.6 69.1 759 758 759 798 75.6 77.7 742
CON 328 | 3s 32.7 | 346 340 343 340 340 340 337
1000NAA 40.6 - 40.6 405 | 4190 - 40.9 405 40.0 40.0 40.0 403
2 1500NAA 454 456 455 462 454 453 494 472 483 46.5
b 2000NAA 568 554 56.1 582 568 515 594 58.6 59.0 515
I} 2500NAA 672 644 658 67.6 66.0 66.8 6.2 684 68.3 67.1
« 3000NAA 770 26 748 748 74.8 748 76.8 754 76.1 752
10001IBA 434 . 404 419 438 424 43.1 41.8 412 415 422
2000IBA 64.2 €0.6 624 64.6 63.0 638 78.0 67.8 729 664
30001BA 71.6 752 764 714 779 772 79.6 78.0 78.8 774
Mean §56.1 541 55.1 56.5 555 56.0 58.7 56.7 57.7 563
General mean 628 614 62.1 662 65.7 659 69.2 66.2 67.7
L.S.D. at 0.95 for
Aunxin treatment (A) =182 AxB=L76 AxBxC=249
Chultivar (B) =058 AxC=144 AxBxD=2.49
Offshoot weight(C) =048 AxD=1.44 AxCxD=1.04
Planting date (D) =048 BxC =083 AxBxCxD=3.5




Table (2): Effect of auxin injection, sucker weight and planting date on survival percentage for three

date palm cultivars during second season 2008.
Sucker | Auxin Date palm cv. Sewy . Date palm cv. Date palm cv.
Weight | treatment Mean al Mean Hayani. Mean | General
(ppm) March | September March | September March | September mean
CON 40.6 40.6 40.6 538 538 538 472 472 472 472
1000NAA | 604 604, 604 6790 668 66.9 67.0 67.0 67.0 64.7
1500NAA | 670 60.4 63.7 670 670 67.0 732 672 70.2 669
2000NAA | 670 67.0 67.0 753 73.6 74.5 934 80.2 868 76.1
b 2500NAA | 8638 802 835 868 73.6 80.2 934 86.8 90.1 84.6
3000NAA | 934 86.8 90.1 868 80.2 835 956 | 934 9.5 894
: 1000IBA 670 . 60.4 63.7 670 670 67.0 724 674 69.9 66.9
2000IBA 802 73.6 76.9 868 83.6 852 86.8 82.0 84.4 822
3000IBA 934 86.8 90.1 96.7 934 9505 | 982 954 9.8 940
Mean 729 68.5 70.7 764 732 748 80.8 763 78.5 74.7
CON 340 340 340 340 340 340 340 340 340 340
1000NAA | 406 1\ 40.6 40.6 40.6 40.6 40.6 40.6 4.6 40.6 40.6
2 1500NAA | 472 " 45.6 464 472 454 463 472 472 472 46.6
:,' 2000NAA | 538 538 538 538 538 538 | 604 60.4 604 56.0
& 2500NAA | 670 64.4 65.7 670 66.0 66.5 73.6 68.4 71.0 67.7
~ 3000NAA | 736 73.6 73.6 736 73.6 73.6 80.2 754 778 75.0
1000IBA 472 40.6 439 472 424 48 472 472 472 453
2000IBA 67.0 60.4 63.7 6790 67.0 67.0 78.0 678 729 679
3000IBA 802 73.6 769 86.8 80.2 83.5 86.8 802 83.5 81.3
Mean 56.7 54.1 554 575 559 56.7 60.9 579 59.4 572
General Mean 648 613 630 66.9 64.5 65.7 70.8 67.1 69.0
L.S.D. at 0.05 for BN
Auxin treatment (A) 1.04 AxB =170 AxBxC =2.03
Cultivar (B) 0.63 AxC =133 AxBxD =2.03
Offshoot weight(C) 0.40 AxD =133 AxCxD =204
Planting date (D) 040 BxC =0.85 AxBxCxD =2.03
BxD =085
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first and 94.0% in the second season )comparing
with the other interactions.

Regarding the interaction between sucker
weight, cultivar and planting date, Date palm cv.
Hayani suckers weighing 4-8 kg planted in March
had the highest survival percentage (79.8% and

80.8% in the first and second seasons,
respectively) compared with the other interactions
in the two seasons. Moreover, Hayani suckers
produced the highest general mean for survival
percentage when planted in March (69.2% and
70.8% the first and second seasons) compared
with other interactions in this regard.

In addition, the interaction between sucker
weight, auxin treatment and cultivars showed that
Date palm cv. Hayani suckers weighing 4-8 kg
treated with IBA at 3000 ppm gave the highest
survival percentage at 12 months after planting
comparing with the other interactions.

Concerning the interaction between the four
studied factors (sucker weight, treatment injection,
cultivars and planting date), the result proved that
date palm cv Hayani suckers weighing 4-8 kg
planted in March had the highest survival
percentage when injected with 3000 ppm IBA
compared with the other interactions in this
respect during the two seasons.

It can be observed that the most effective
treatment affecting survival percentage was 3000
ppm IBA using suckers weighing 4-8 kg and
planting in March. Using injection treatments with
aerial offshoots (suckers) weighing 2 to <4 kg
increased survival percentage, and the feasibility
of using this weight in date palm vegetative
propagation. These results may be due to amount
of nutrients inside the bulbs of the heaviest
suckers compared with the lightest in weight
ones, or to the ability of the heaviest suckers to
maintain in life until new roots initiation (Al-
Obeed, 2005; Rizk, 2006 and El-Deeb et al.,
2008). :

3.2. Roots number

Root numbers were significantly affected by
sucker weight, auxin treatment, planting date and
the interaction between them for the three date
palm cultivars used during the two seasons.
Suckers weighing 4-8 kg recorded a higher roots
number than suckers weighing 2 to <4 kg at 12
months after planting in the two seasons (Tables 3
and 4).

The interaction between suckers weight and
cultivar revealed that Hayani suckers weighing 4-
8 kg gave the highest root number compared with
Zaghloul and Sewy suckers in the two seasons. In
addition, the interaction between suckers weight

and auxin treatment showed that the highest
suckers roots number was obtained from suckers
weighing 4-8 kg treated with 3000 ppm NAA
(29.6 in the first season and 31.3 in the second
season) compared with the other interactions in
this trial.

Regarding the interaction between sucker
weight, cultivar and planting date, date palm cv.
Hayani suckers weighing 4-8 kg planted in March
produced the highest roots number (30.7 and 31.5)
compared with the other interactions in the first
and second seasons, respectively. Date palm cv.
Hayani suckers produced the highest roots number
when planted in March comparing with other
interactions in this regard during the two seasons.

In addition, the interaction between sucker
weight, auxin treatment and cultivars revealed that
Hayani suckers (4-8 kg) injected with 3000 ppm
NAA the highest roots number at 12 months after
planting compared with the other interactions.
Also, in respect to suckers weighing 2-4 kg date
palm cv, Hayani injected with NAA at 3000 ppm
produced the highest roots number compared with
the other interactions in both seasons, It was
clearly noticed that injection using 3000 ppm of
either NAA or IBA gave insignificantly different
results of roots number during the two seasons.

Concerning the interaction between sucker
weight, treatment injection, cultivars and planting
date, the recorded result show that Hayani suckers
weighing 4-8 kg planted in March produced the
highest roots number when injected with 3000
ppm NAA compared with the other interactions in
this respect during the two seasons.

3.3. Root length (cm)

Root length was s1gmﬁcantly affected by
sucker weight, auxin treatment, planting date and
the interaction between them within the three
tested date palm cultivars during the two seasons.
The heaviest suckers (4-8 kg) recorded the highest
root length at 12 months after planting, compared
with suckers weighing 2 to <4 kg in the two

- seasons (Tables 5 & 6). Hayani date palm suckers
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gave the highest root length compared with
Zaghloul and Sewy. In addition, IBA treatments
gave generally longer roots after planting than
NAA in both seasons. The interaction between
sucker weight and auxin treatment showed that the
highest root length was obtained from suckers
weighing 4-8 kg treated with 3000 ppm IBA (25.2
cm and 26.0 cm in the first and second seasons,
respectively) compared with the other interactions.

Regarding the interaction between sucker
weight, cultivar and planting date, date palm cv.
Hayani suckers weighing 4-8 kg planted in March



Table (3): Effect of auxin injection, sucker weight and planting date on reots number for three date palm

cultivars during the first season (2007).

Date palm cr. Date palm cv. Date palm cv.
Sewy , . . . General
wS neighcm lt m'tml en" ¢ Mean Zaghioul Mean Hayani Mean | mean
March | September- March | September March | September
CON 14.0 13.0 13.5 15.0 140 14.5 172 153 163 14.7
1000NAA | 152 144 148 21.0 22.0 215 268 26.0 264 209
1500NAA } 156 |- 148 15.2 26.0 27.0 26.5 28.6 272 279 232
2000NAA | 16.8 . 164 16.6 330 - 32.8 329 340 338 339 278
k-4 2500NAA | 174 14.6 160 | 33.6 314 325 344 336 340 275
: 3000NAA | 199 19.3 19.6 350 324 33.7 | 362 348 355 29.6
1000IBA 164 142 153 23.0 23.6 233 280 27.0 275 220
2000IBA 16.3 158 163 342 30.0 321 354 344 349 21.7
3000IBA 193 18.8 190 | 34.0 322 33.1 36.0 338 359 29.0
Mean 16.8 18.7 163 283 273 278 | 30.7 29.5 30.1 24.7
CON 80 78 07.9 79 9.1 8.5 92 9.0 9.1 08.5
1000NAA 8.5 82 08.4 95 94 94 94 92 923 09.0
- 1500NAA 84 8.0 08.2 9.6 94 9.5 9.6 94 95 09.0
v 2000NAA 93 92 093 98 9.8 9.8 124 12.0 122 104
8 2500NAA | 102 9.2 09.7 124 122 123 128 122 125 114
~ 3000NAA | 11.8 112 11.5 144 142 143 14.8 14.0 144 13.2
1000IBA 9.0 98 094 9.6 9.6 9.6 10.2 10.2 10.2 9.7
2000IBA 10.8 1027 10.5 134 13.0 13.2 124 11.6 12.0 119
30001BA 11.4 11.0 11.2 13.8 13.2 13.5 13.9 13.5 13.7 12.8
Mean 9.7 94 9.5 113 11.1 11.2 11.6 112 114 10.7
General mean 133 12.6 129 19.7 19.2 19.5 212 204 20.8
L.S.D. at 0.05 for
Auxin treatment (A)= 0.93 AxB= 161 AxBxC =229
Cultivar (B) =0.54 AxC=132 AxBxD =229
Offshoots weight (C) =044 AxD=1.32 AxCxD =187
Planting date(D) =044 BxC=0.76 AxBxCxD=2.23
BxD=0.76 '




Table (4): Effect of auxin injection, sackers weight and planting date on roots number for three date palm
cultivars during the second seasom 2008.

Date cv. Date cv.
Sucker | Auxin Sowy. Zaghioe et General
Weight | treatment | v Mem Mesn Meaa | mean
March | September March Sepiember March | Septessber
‘| CON 140 14.1 141 155 152 154 113 112 113 155
1000NAA 154 151 153 33 2 231 213 - 269 271 218
1500NAA 158 155 157 %9 262 266 239 279 284 235
Iy 2000NAA 171 , 169 179 343 k% | 342 345 1 343 285
2500NAA 186 175 181 36S 359 362 3ss 34 352 298
3 3000NAA 202 199 201 3% 363 366 316 3638 72 13
1000IBA 164 159 162 263 259 261 294 282 2838 23.7
2000IBA” 172 169 171 345 343 345 359 . 34 354 289
3000IBA | 197 19.1 194 367 361 364 371 367 369 309
Mean 171 16.7 169 k1| 26 29 315 388 312 260
CON 82 8.0 81 22 2.1 2.2 93 21 92 088
-4 1000NAA 85 82 84 95 4 95 9.7 95 96 09.1
v 1500NAA 88 85 87 % 94 %95 38 %6 9.7 093
° 2000NAA | 101 929 109 %3 3 3 1.7 - 124 125 108
bed 2500NAA | 104 103 104 13s 131 133 139 132 135 124
‘ 3000NAA | 125 114 128 147 135 142 149 143 14.6 135
1000IBA 9.8 9.5 .7 185 102 104 106 102 104 10.1
2000IBA 10.6 103 105 ns 134 13.6 124 1.6 120 120
3000IBA 123 113 113 145 139 142 147 141 144 134
Mean 102 9.7 L L] 17 13 11§ 120 115 118 110
General mean 13.6 133 134 y L 2S5 207 217 212 215
LSD at 0.05 for -
Auxin treatment (A) =095 AxB=1.71 AxBxC =131
Cultivar (B) =0.58 AxC=134 AXBxD =221
Offshoots weight (C)= 049 AxD=1.34 AxXCPD =183
Planting date(D) =049 BxC= 080 AXBCD-2.10
BxD= 0.80




Table (5): Effect of auxin treatment, sucker weight and planting date on root length for three cultivars of date palm

during 2007 season.
Sucker Date palm cv. Date palm cv. Date palm cv.
Weight Auxin Sewy Mean Zaghioul Mean Hayani Mean General
treatment mean
March | September March | September March | September
CON 8.7 85 84 10.1 10.0 10.1 93 9.6 94 9.3
1000NAA 21.6 177 196 213 218 215 23.1 219 225 212
1500NAA 213 19.7 205 217 22.7 222 234 219 22.6 218
2000NAA 222 203 213 240 229 239 254 24.2 24.8 233
g 2500NAA 218 215 21.6 242 221 321 254 23.1 243 23.0
3 3000NAA 238 23.7 23.7 254 229 24.1 26.7 24.0 253 244
1000IBA 213 20.8 21.1 226 218 222 222 22.1 33.1 221
2000IBA "~ | 224 224 215 25.0 222 321 254 233 243 23.0
3000IBA 24.1 239 240 271 22.1 24.6 283 25.7 27.0 252
Mean 205 199 202 224 209 217 23.2 21.% 226 21.5
CON 9.5 57 7.6 6.7 103 85 72 10.1 08.6 083
o 1000NAA 105 83 9.4 81 109 94 104 110 10.7 09.8
1500NAA 10.6 104 105 108 11.0 109 109 114 11.1 108
v 2000NAA 2.2 120 121 10.7 111 109 115 11.6 11.6 115
8 2500NAA 12.6 125 126 11.6 1.7 11.6 119 124 12.1 121
« 3000NAA’ 131 12.7 129 12.6 11.7 125 126 132 129 12.7
1000IBA 118 11.6 1.7 98 108 103 10.7 111 109 109
2000IBA 128 118 127 116 12.6 116 124 128 12.6 124
3000IBA 13.2 13.1 13.1 13.0 126 12.8 133 135 134 131
Mean 11.8 11.0 114 114 10.5 109 119 112 11.5 113
General mean 16.1 154 158 164 16.2 163 172 16.9 17.1
LS.D. at 0.05 for
Aunxin treatment (A) = 0.83 AxB=143 AxBxC =2.03
Cultivars (B) =047 AxC=1.17 AxBxD =2.03
Offshoot weight (C) =0.39 AxD=1.17 AxCxD =1.66
BxD=0.67
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Table (6): Effect of auxin treatment, sucker weight and planting date om root length for three cultivars of date palm

during 2008 season..
' Date palm cv. Date paim cv. Date palm cv.
Offshoot Auxin Sewy Zaghleul Hayasi Geseral
Weight treatment Mean Mean Mean mean
March September March | September March | September
CON 9.1 85 88 101 108 101 102 9 101 9.6
1000NAA 22.6 186 206 21 218 219 231 23 2.7 218
1500NAA 223 19.7 213 25 22.7 226 234 28 231 223
2 2000NAA 232 203 217 240 229 ns 254 242 248 233
3 2500NAA 235 218 26 258 237 43 259 243 251 242
3000NAA 23.7 23.7 23.7 270 239 255 269 251 269 251
10001IBA 213 208 211 226 218 22 229 2. 2s 219
2000IBA 233 229 231 255 26 241 254 242 243 240
3000IBA | 244 240 242 271 254 263 287 263 275 260
Mean 215 20 208 229 216 3 y < L1 23 229 2198
CON 95 9.1 %3 104 103 104 103 101 102 108
_§° 1000NAA ‘105 99 102 10.7 109 104 109 109 109 10.6
3 1500NAA 10.6 104 105 108 119 106 115 114 115 109
o 2000NAA 12.2 1290 121 116 113 118 119 115 17 118
pt 2500NAA 132 129 131 123 117 126 | -127 124 125 126
3000NAA 13.7 130 134 135 124 132 149 132 136 133
1000IBA 118 116 117 03 108 mi s n3 13 112
2000IBA 128 123 125 12.7 126 126 27 126 12.6 ‘12,6
30001BA 139 134 136 141 129 136 145 137 141 133
Mean 12 113 116 118 115 116 122 119 121 118
General mean 163 156 162 174 166 169 119 171 115
LSD at 0.05 for
Auxin treatment (A)= 0.84 AxB= 143 AxBxC =2.03
Cultivar(B) =049 AxC=118 AxBxD =283
Offshoot weight (C)= 0.40 AxD=1.18 AxCxD =168
Planting date(D) = 0.40 BxC= 0.68 AXBxCxD=2.77

BxD= 0.68
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produced the highest root length (23.2 cm and 23.5
cm) compared with the other interactions in the
first and second seasons. The interaction between
cultivars and planting date proved that planting in
March increased root length for date palm cv.
Hayani comparing with the other interactions in
this respect in the two seasons.

In addition, the interaction between suckers
weight, auxin treatment and cultivars indicated
that date palm cv. Hayani suckers weighing 4-8 kg
injected by 3000 ppm IBA gave the highest root
length compared with the other interactions. Using
auxin injection in the sucker bases significantly
increased rooting percentage and means of root
number, length, and diameter. Moreover, injecting
suckers with IBA or NAA at 3000 ppm and
planting in mid March increased rooting
percentage of date palm cvs. Sewy, Zaghloul and
Hayani and mean roots number, length and
diameter. These results are in parallel with those
of Atalla and Sonbol (1993), Saidi et al. (1993),
Lavee et al. (1994), Al-Mana et al. (1996), Rizk
and El-Sayed (2003), Qaddory and Amssa (2003
& 2004), Al-Obeed (2005), Rizk (2006), El-Deeb
et al. (2008) and El-Kosary (2009).

3.4, Number of newly formed leaves

Data in Tables (7 & 8) show that number of
newly formed leaves was significantly affected by
suckers weight, auxin treatment, cultivar, planting
date and the interaction between them. The
heaviest suckers (4-8 kg) recorded the highest
number of newly formed leaves compared with
suckers weighing 2 to < 4 kg in the two seasons.

The interaction between suckers weight and
cultivar revealed that Hayani suckers weighing 4-
8 kg gave the highest number of newly formed
leaves compared with Zaghlou! and Sewy suckers
in the first seasons. In addition, the interaction
between sucker weight and auxin treatment
showed that the highest number of newly formed
leaves was obtained from suckers weighing 4-8 kg
treated with 3000 ppm NAA (5.7 and 5.8:leaves in
the first and second seasons) compared with the
other interactions in this trial.

Regarding the interaction between sucker
weight, cultivar and planting date, date palm cv.
Hayani suckers weighing 4-8 kg planted in March
produced the highest number of newly formed
leaves (5.5 in both seasons) comparing with the
other interactions in the two seasons. In addition,
the interaction between sucker weight, auxin
treatment and cultivars revealed that Hayani
suckers weighing 4-8 kg and treated with NAA at
3000 ppm gave the highest number of newly
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formed Ileaves the
interactions.

Referring to the interaction between sucker
weight, auxin injection, cultivars and planting
date, it is clear that date palm cv. Hayani suckers
weighing 4-8 kg produced the highest number of
newly formed leaves when planted in March and
injected with 3000 ppm NAA compared with
other interactions in the the first season while in
the second one, Hyani and Zaghloul gave the same
number of leaves. ( no signification different
between the two cultivars).

3.5. Length of developed leaves

Mean length of developed leaves was
significantly affected by sucker weight, auxin
treatment, planting date and the interaction
between them within the three date palm cultivars
used during the two seasons (Tables 9 & 10).

Zaghloul date palm suckers weighing 4-8 kg
gave the highest mean length of developed leaves
compared with Hayani and Sewy suckers in the
two seasons.

In addition, the interaction between suckers
weight and auxin treatment showed that the
highest mean length of leaves was obtained from
suckers weighing 4-8 kg treated by 3000 ppm
NAA (115.6 cm and 116.3 cm in the first and
second seasons) compared with the other
interactions in this trial. Regarding the interaction
between sucker weight, cultivar and planting date,
Zaghloul suckers weighing 4-8 kg planted in
March produced the highest mean length of leaves
(110.1 cm and 109.0 cm) compared with the other
interactions in both seasons.

The interaction between sucker weight, auxin
injection, cultivars and planting date showed that
Zaghloul suckers weighing 4-8 kg planted in
March produced the highest length of developed
leaves when injected ~with 3000 ppm NAA
compared with the other interactions in th1s
respect during the two seasons.

These results are in agreement with Ismail and
Elegaili (1993), Al-Mana et al. (1996), Qaddoury
and Amssa (2003 & 2004), Rizk and El-Sayed
(2003), and El-Kosary (2009). They found that the
best rooting response was obtained with NAA or
IBA treatments. Auxin increased the number of
leaves and the length of the leaves.

Hayani suckers formed significantly more
roots than Sewy and Zaghloul, whereas Zaghloul
produced taller leaves than Hayani and Sewy.
These results are in accordance with Dawoud
(2001) and Rizk and El-Sayed (2003). They found
that offshoot rooting was significantly affected by
cultivar.

compared with other



Table (7): Effect of auxin injection, sucker weight and planting date on number of newly formed leaves
on suckers of three date palm cultivars during 2007 season.

Date palmcy. Date palm cv. Date palm cv.
Sucker Anuxin Sewy Mean Zaghlosl Mean Hayani Mean | General
Weight | treatment mean
: March | September March | September March { September
CON 28 238 23 32 31 31 33 32 32 30
1000NAA | 42 490 41 56 43 52 54 48 5.1 48
1500NAA { 48 48 48 54 43 52 56 43 51 50
k-4 2000NAA | 56 50 53 56 56 57 58 54 55 55
2 2500NAA | 56 52 54 5.6 5% 5.7 538 54 55 55
3000NAA | 5.6 54 55 6.0 58 59 6.0 5.6 58 59
1000IBA 4.6 42 44 54 44 49 52 44 43 47
2000IBA 50 48 49 54 59 55 60 43 S.1 52
30001BA 52 50 51 60 54 5.7 69 52 5.6 55
Mean 48 4.6 47| 53 49 51 55 49 52 590
CON 20 20 20 24 24 24 22 22 22 22
1000NAA | 3.0 30 3o 30 30 30 32 30 31 kY )
2 1500NAA | 36 34 35 30 30 3.0 s s s 34
b 2000NAA | 36 34 35 s 49 39 39 s ss s
o 2500NAA | 36 36 36 490 49 40 39 38 385 s
| 3000NAA | 37 3.6 36 42 42 42 44 44 44 41
1000IBA | 36 34 35 34 34 34 34 34 34 34
2000IBA 49 4.0 40 36 3¢ 3¢ 38 38 38 38
3000IBA 40 40 4.0 40 49 40 40 40 4.0 49
Mean 3s 33 34 s s 35 36 36 36 s
" General Mean 4.1 39 490 45 43 44 4.6 4.2 44
L.S.D. at 0.05 for
Auxin treatment (A) = 0.30 AxB=0.53 AxBxC=0.78
Cultivar (B) =017 ¢ AxC=043 AxBxD=0.75
Offshoots weight =0.14 AxD=0.43 AxCxD=0.61
Plauting date(D) =0.14 BxC=0.25 AxBxCxD=1.06

BxD= 025

C xD=025§




Table (8): Effect of auxin injection, sucker weight and planting date on number of newly formed leaves on suckers of
three date palm cultivars during 2008 season.

. Date palm Date palm Date palm Hayani
Socker Auxin Sewy cv. Mean Zaghloul cv. Mean ev. Mean | General
treatment mean
Weight March | September March | September March | September
CON 28 28 28 32 30 3.1 32 32 32 3.0
1000NAA 42 4.0 4.1 5.6 48 52 54 4.8 5.1 48
1500NAA 48 4.8 4.8 5.6 438 52 55 48 52 50
-] 2000NAA 5.6 5.0 53 58 56 5.7 5.6 53 55 55
3 2500NAA 5.7 54 55 59 56 5.7 59 54 57 5.7
’ 3000NAA 5.7 54 55 59 58 58 6.0 58 59 58
1000IBA 4.6 4.2 44 54 44 4.9 52 4.7 49 48
2000IBA 51 49 5.0 59 52 55 58 49 54 53
3000IBA 53 52 53 59 54 5.6 59 5.6 55 5.6
Mean 49 4.6 48 55 50 53 55 49 52 §
CON 20 20 20 24 24 24 22 22 22 22
¥ 1000NAA 3.0 30 3.0 33 30 32 32 30 31 31
v 1500NAA 34 33 34 36 30 33 38 35 36 34
° 2000NAA 36 s 3s 39 37 38 39 37 38 38
; 2500NAA ¢ 3.6 s 35 43 40 4.2 4.0 490 4.0 39
3000NAA 3.6 35 35 43 4.1 42 44 41 43 4.0
1000IBA 34 34 34 34 34 34 34 32 33 34
2000IBA 36 35 35 3.6 36 3.6 35 34 35 35
3000IBA 3.6 35 35 38 3.6 3.7 3.6 34 3.5 34
Mean 34 34 34 3.6 34 35 35 34 345 3s
General mean 4.1 3.9 4.02 45 42 44 45 4.1 43
L.S.D. at 0.05 for
Auxin treatment (A)= 0.31 AxB= 0.54 AxBxC =0,75
Cultivar (B) =0.16 AxC=0.44 AxBxD =0.75
Offshoots weight = 0.14 AxD=0.44 AxCxD =0.62
Planting date(D) =0.14 BxC=0.22 AxBxCxD=1.10
BxD= 022 C xD=0.26
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Table (9): Effect of auxin injection, suckers weight and planting date on length of developed leaves (cm) for three

cultivars of date palm offshoots during second season 2007.

Date palm cv. Date palm cv. Date palm cv.
Sucker | Auxin Sewy Mean Zaghlosl Mean Ht Mean | Genera!
Weight | treatment mean
March | September March | September March | September
CON 62.0 56.0 5901 789 Y] BY| s “s 6o | 67
1000NAA | 880 800 840 | 1068 100.0 1030 | 9228 530 %8 | 923
1500NAA [ 960 86.0 910 | 1100 1009 1050 | 99 *%e e | 917
2000NAA | 1040 94.0 990 | 1149 1149 1140 | 1039 1020 1025 | 1057
£ | 2500NAA | 1060 | 1040 | 1050 | 1186 1169 1179 | 1060 1059 1055 | 109.7
¥ | 3000NAA | 1160 1060 | 1110 | 1210 1180 1208 | 1160 1158 155 | 1156
1000IBA | 1060 920 990 | 1088 1049 1069 | 1020 1020 1020 | 1023
2000IBA 1100 1000 | 1050 | 1169 1120 1149 | 1108 1109 1100 | 1090
3000IBA 1110 1030 | 1170 ] 1200 1149 1178 | 1189 1129 1150 | 1141
Mean 999 912 9.7 | 1161 1651 1080 | 1012 92 1002 | 1013
CON 480 480 480 | 450 “a “u7 | as Qe as | w1
o | 1000NAA | S00 480 ®o | 720 6Lo “%s | 20 569 540 | 565
1500NAA | 510 50.0 505 | 788 6o ns | 8 619 s | 612
2 2000NAA | 580 570 s15 | 878 209 Bs | M @ @s | 102
S | 2500NAA | 630 59.0 610 | 389 209 e | 718 79 75 | 78
 13000NAA | 720 64.0 680 | 92 862 877 | 18 79 800 | 786
1000IBA | 540 48.0 510 | 748 710 75 | 160 748 758 | 662
2000IBA 60.0 52.0 560 | s40 e 785 | 48 9 8BS | 727
3000IBA 64.0 640 640 | 809 780 799 | 48 29 B89 | 7153
Mean 518 544 sl | 775 709 742 | &3 o1 @A | 666
General mean 788 728 764 | 938 Y %9 | ss5 842 s
L.S.D. at 0.05 for .
Auzxin treatment (A)= 0.93 AxB=1.61 AxBxC =229
Cultivar (B) =054 AxC=132 AxBxD =229
Offshoots weight (C) =0.44 AxD= 132 AxCxD =187
Planting date(D) =044 BxC=10.76 AxBxCxD=2.23

BxD=0.76
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Table (10): Effect of auxin injection, suckers weight and planting date on length of developed leaves (cm) for three
cultivars of date palm suckers during second season 2008.

Date palm cv. Date palm cv. Date palm cv.
Sucker Auxin Sewy Zaghloul Hayani General
Weight | treatment Mean Mean Mean mean
March | September March | September March | September
CON 63.0, 60.0 615 077.0 71.0 740 | 68.0 65.0 66.5 0673
1000NAA 88.0 85.0 865 1060 1020 1040 | 93.0 89.0 91.0 0938
1500NAA 970 86.0 915 1120 103.9 1080 | 99.0 96.0 975 0988
J- 4 2000NAA 1060 100.0 1030 | 113.0 109.0 1110 | 1040 103.0 1035 1058
3 2500NAA 110.0 10790 1090 | 1140 110.0 1120 | 1070 105.0 106.0 1088
3000NAA 118.0 1120 1150 | 1190 1180 119.0 | 1160 1150 1155 1163
1000IBA 106.0 96.0 1010 | 1080 104.0 106.0 | 100.0 100.0 100.0 1023
2000IBA 109.0 105.0 107.0 | 1160 113.0 1150 | 1040 104.0 104.0 1085
3000IBA 1100 107.0 1090 | 119.0 1150 117.0 | 1060 "ns50 1055 1103
Mean 1008 953 98.1 109.0 1050 107.0 | 106.0 98.0 102 1024
CON 480 470 475 58.0 48.0 530 | 56.0 550 555 52.0
o 1000NAA . 489 470 475 520 50.0 510 | 580 56.0 570 518
1S00NAA | < 50.0 49.0 495 59.0 570 58.0 64.0 61.0 625 56.7
z 2000NAA 55.0 54.0 545 64.0 640 640 | 700 69.0 695 62.7
: 2500NAA 630 60.0 615 690 68.0 690 740 730 735 678
3000NAA 700 67.0 685 74.0 720 730 75.0 740 745 720
1000IBA 50.0 48.0 49.0 60.0 60.0 600 | 590 580 585 558
2000IBA 630 60.0 615 68.0 66.0 67.0 67.0 66.0 665 65.0
3000IBA 65.0 64.0 64.5 69.0 67.0 68.0 720 700 71.0 67.8
Mean 569 55.1 56.0 63.7 613 62.5 66.1 64.7 654 613
General mean 78,8 752 770 86.5 83.1 848 83.2 813 823
L.S.D at 0.05 for
Auxin treatment (A) = 0.95 AxB=1.71 AxBxC =131
Cultivar (B) =0.58 AxC= 134 AxBxD =221
Offshoots weight (C) =049 AxD= 134 AxCxD =183
Planting date(D) =049 BxC= 0.80 AxBxCxD=2.10
BxD= 0.80 )
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Planting in mid March was better than planting
in mid September for all recorded parameters.
These resiilts also agreed with Mohamed et al.
(1993). They found that offshoot rooting was
significantly affected by cultivars.

Using auxin injection in the bases of suckers
significantly increased rooting percentage and
means of root number, length, diameter, length of
leaves and numbers of leaves. Moreover, suckers
of Sewy, Zaghloul and Hayany injected with IBA
or NAA at 3000 ppm and planted in mid March
showed high rooting percentage, length of leaves
and numbers of leaves and mean roots number,
length and diameter. These results are parallel
with the findings of Atalla and Sonbol (1993),
Saidi et al. (1993), Lavee et al. (1994), Al-Mana
et al. (1996), Rizk and El-Sayed (2003), Qaddory
and Amssa (2003 & 2004), Al-Obeed (2005),
Rizk (2006), El-Deeb et al. (2008) and El-Kosary
(2009).

Conclusion

From the aforementioned results, the unused
aerial offshoots (suckers) of date palm cvs. Sewy,
Hayani, and Zaghloul can be successfully
involved in mass propagation by using auxin
injection of aerial offshoot bases before planting
in the greenhouse using an inverted mist irrigation
system. Auxin application can be done by 3000
ppm of either IBA or NAA.,
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