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NOTES FOR AUTHORS 

The Date Palm Journal is published twice a year by the FAO Regional 
Project for Palm & Dates Research Centre (NENADATES), Baghdad, Iraq. 
Contributions to the Journal may be (a) papers of original research in any 
branch of date palms, (b) review articles, (c) short communications, and (d) 
news and views. The research papers submitted for publication in the Journal 
should not have been previously published or scheduled for publication in 
any other journal. 

Manuscripts 

Papers may either be in Arabic or in English with summaries in both. The 
manuscript should be typewritten (double spaced, with ample margins) on 
one side of the paper only. Two copies of the manuscript should be 
submitted, the original typed copy along with a carbon copy. Authors should 
organize their papers according to the following scheme as closely as 
possible; (a) title of paper, (b) author's name (and affiliation written at the 
bottom ofthe first page), (c) abstract, (d) introduction, (e) matenals and 
methods, (f) results, (g) discussion, (h) conclusion, (i) acknowledgement (s), (j) 
literature cited (arranged alphabetically), using the following illustrated 
format: 

Andlaw, R.J. (1977): Diet and dental caries - a review. J. Human 
Nutrition 31:45. 

Francis, D.E.M. (1974): Diet for sick children. 3rd Ed. Oxford: Blackwell, 
405 pp 

Lcpcsmc. P. (1947): Les insectes des palmiers. Paris: Lechcvalicr. 247-48. 

Tahara. A.; T. Nakata & Y. Ohtsuka (1971): New type of compound with 
strong sweetness. Nature 233:619. 

However, in case of short papers and communications. results and 
discussion could be combined in one section. 

Tables should be reduced to the simplest form and should not be used 
where text or illustration give the same information. They should be typed on 

seperate sheets at the end of the text and must in no case be of a size or form 
that will not conveniently fit onto the Journal page size Units of 
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Table 1. 
Longevity and length of Prophyil (em) of 4 species of Phoenix 

Age in 

Ist: 2nd: 3rd: 4th: 
month month month month 

P. Sylvesrris 9.26 9.68 dead 
P. dacty!ifera - 7.06 6.20 6.10 
P. pusif!a 4 so 4.60 4.90 4.20 
P. rupicofa 5.50 6.30 6.75 5.70 

5th: 
month 

6.10 
4.50 
dead 

months 

6th: 
month 

dead 
4.40 

N.B. In P. dacryiifera, the prophyll emerges 2 months after sowing and withers at the 6th month. P. sylvesrris has the longest 
prophyii with shortest life and P. pusilla has the shortest prophy!I with longest life. 

Species: 

P. -~~ylveslris 

P. daCt)·'lifera 

P. Pusilla 
P. rupicofa 

Prophy!l 

9.47 
6.36 
4.57 
6 06 

l 

38.75 
20.14 
20.27 
25.11 

Table 2. 
Average length of juvenile leaves (em) 

of 4 species of Phoenix 
during the period of study 

Eophylls 

2 3 4 5 6 

41.39 2~.62 22.60 23.64 18.19 
24.76 34.87 32.80 29.21 29.83 
17.34 15.56 10.70 11.50 12.34 
29.64 22.03 31.31 32.30 33.06 

7 8 9 10 

12.03 5.25 
31.94 27.46 17.71 
10.23 9.25 
24.95 24.92 21.75 9.60 
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Species 

P. Sy!vesrris 
P. dactylifera 
P. pusil!a 
P. rupicola 

2.37 
2.00 
2 76 
2.94 

Table 3. 
Data on thickness (mm) of collar region 

in four species of Phoenix 

Age in months 

2 3 4 5 6 7 8 

4.64 5.70 9.40 7.20 9.25 11.30 12.95 

4.37 5.07 5.75 7.88 9.20 9.70 13.46 
2.84 3.00 3.80 4.82 5.80 7.90 8.30 
4.00 5.28 6.60 7 18 11.28 13.00 13.90 

9 10 !1 12 

12.90 1_.., _..,, 
• .) ,.) l 16.32 17.90 

15.80 19.0 21.20 27.00 
10.30 11.84 15.20 16.35 

14.50 15.70 17.90 19.40 

P. dacrylifera had [he smallest girth of stem at germinatton, but increase at a greater rate than the others. At the 12th mon[h, this 

registered a 13.5 fold increase. 

Table 4. 
:Number of plications of euphylls 

in four species of Phoenix. 

Eophylls 
Species 

1st. 2nd. 3rd. 4th. 5th. 6th. 7th. 8th. 

P. sy!vestris 3 ·' 5 5 6 7 9 i I 
P. daei.vlifera 3 3 5 5 6 7 9 lO 
P. pusil!a 3 3 5 5 5 6 8 8 
P. mpicola 3 3 5 5 5 6 7 8 
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Species 

P. sylvestris 
P. dactylifera 
P. rupicola 
P. pusilla 

I 

1.86 
1.98 
1.26 
1.16 

Table 5. 
Thickness of primary roots at base (mm) 

of our species fo Phoenix during 12 months. 

Serial number of primat"y roots 

2 3 4 5 6 7 

2.32 3.12 3.32 4.06 4.32 4.60 
2.56 2.85 3.22 3.44 3.58 3.69 
1.45 2.28 3.25 3.62 4.08 4.25 
1.50 2.13 3.05 3.83 4.20 4.60 

8 9 

3.92 4.03 
4.38 4.45 
5.00 

10 

4.40 "' "' s;l 
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Mmphology of Juvenile Palrns 

Plate I 

Fig. (A) early stages of germination of P. dactylifera. 
(a) cross section of seed to indicate embryo and its position. 
(cl) & (c) enlarge embryo after soaking in water, 
(d) development of apocole and cotyledon, 
(c) development of radicle below apocole, 
(f) enlargement of cotyledon. 

Figs. B-0 P. dactylifera seedlings. 
(B) 9 and 10 months old, 
(C) 1.1 months old. 
(D) 12 months old. 

Plate 2 

Fig. A P. sylvestris seedlings (l to 4 months old) 

Plate 3 

B P. dactylifem seedlings (1 week, and 1-4 months old) 
C P. rupicola seedlings (1 to 3 weeks, and 1-3 months old) 
D 1'. pusilla seedlings (1 to 3 weeks, and 1-3 months old) 

Fig. A P. sylvestris seedlings (9 to 12 months old) 
B 1'. pusilla seedlings (10 to 12 months old) 

Plate 4 

C P. rupicola seedlings (9 and 10 months old) 
D 1'. rupicola seedlings (11 and 12 months old) 

Growth rate euphyHs (in em.) of the seedlings of P. sylvestris, P. dactylifera, 
P. rupicola during 1-12 months after germination. 

31 



EMBrf'YO 

/em. 

A 

S.S. Ghosh, S.K. De and T.Jl. Davis 

e 

c 

32 

l··.·· I 

Plate - 1 
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Plate - 3 
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M01phology of Juvenile Palms 
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MORPHOGENETIC VARIATION IN PALM 
EMBRYOS CULTURED 

ABSTRACT 

IN VITRO 

A. ZAID 

Central Station of Saharan Agronomy 
P.O.Box 533, Marrakech, Morocco. 

A survey tissue culture study to determine the morphogenetic potential of 
excised embryos revealed intra-specific variation for several members of the 
Arecaceae. Embryos excised from mature seeds of 21 palm species were 
cultured on a modified Murashige and Skoog medium containing 3 g L- 1 

activated charcoal, with and without 100 mg L·- 1 2,4-dichlorophenoxyacetic 
acid and 3 mg L- 1 N6 (6 2-isopentenyl) adenine. On nutrient media devoid 
of phytohormones excised embryos usually germinated. Although cultured 
embryos were often treated identically, four species showed distinct variation 
in such growth responses as shoot and root lengths. Embryos cultured on 
nutrient medium containing phytohormones exhibited notable variatrion in 
terms of callus fresh weight increases and explant diameter following the first 
culture passage. Corypha elata, Opsiandra maya Cook, and Phoenix 
dactylifera L. cultivar 'Sayer' were the only species that exhibited mor­
phogenetic variation in media with and without phytohormones. An 
examination of th'is morphogenetic variation among palm species is de­
scribed. 
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INTRODUCTION 

Palm propagation is mainly achieved through seed germination. Due to the 
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high degree of heterozygousity, which is often compounded by intra and 
inter-specific hybridization, each seedling may be considered as a new clone 
or a seedling mixture (Hartman & Kester, 1968). The term clone is used to­
define <<genetically uniform material derived from a single individual and 
propagated exclusively by vegetative means» (Hartman & Kester, 1968). 
Some date palm clones, derived by chance selections, have been vegetatively 

" propagated by off-shoots for centuries to maintain their genetic identity 
(Popenoe, 1913). More often, palm seedlings are genetically distinct 
mixtures which can not be maintained and proliferated owing to the absence 
of natural vegetative propagation. 

In dioecisous palm species, such as the date palm, half of the progeny may 
be males and the other half are females. Further, no method exists to 
determine seedling sex and fruit or pollen quality prior to flowering. 
However, seedling palms are useful in breeding studies in order to develop 
new and superior cultivars; male and female palms are produced for their 
pollen and fruiting characteristics resepctively (Hartman & Kester, 1968; 
Munier, 1973). Also, seedlings may serve as bioassay plants to test 
environmental factors on palm growth (Khudairi, 1958) and to study palm 
metabolism and cytology (Shafaat, 1978). Excised embryos provide a large 
number of explants which are useful in establishing tissue culture to explore 
the micropropagation potential of palms. Palm tissue culture studies may be 
conducted in countries where such native palms do not occur using embryo 
cxplants. 

A tissue culture survey was performed using 21 palm species to determine 
the morphogenetic potential of excised palm embryos in vitro. During the 
course of this study it became obvious that variation in growth responses 
from explants occured within species. The purpose of this study was to 
recognize and describe the intraspecific variation. Potentially, by under­
standing the genetical variation of palm explants, the nutritional require­
ments necessary to sustain growth can be elucidated. Morphogenetic 
variation among members of the same species has been an ubiquitious 
phenomenon associated with the tissue culture of plants (Carlson, 1973; 
Green, 1977). 

MATERIALS AND METHODS 

The seeds were soaked in tap water for 48 hours and were repeatedly rinsed 
prior to the surface sterilization procedure. Seeds were treated for 15 min. 
with sodium hypochloride solution at 2.63% (containing one drop of 
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Tween-20 emulsifier per lOO mi. solution). Seeds were then rinsed three 
tifues with autoclaved distilled water to remove residual disinfectant. The 
ethanol flamed anvil hand-cutter was used to open seeds longitudinally. 
The exposed embryos were aseptically removed and planted with the aid of a 
scalpel fitted with II 11 surgical blade. Careful attention was given to avoid 
embryo damage. 

Basal nutrient medium employed for initial embryo germination tests 
consisted of Murashige and Skoog inorganic salts ( 1962) and the following (in 
mg L;· 1

): thiamine-HCL, 0.4; i-inositol, JOO; sucrosc,30,000; phytoagar, 
8,000; and neutralized activated charcoal, 3,000. In order to induce callus 
production, embryos were cultured on basal nutrient medium supplemented 
with HJO mg L ~ 1 2,4-dichlorophcnoxyacetic acid (2,4-D), and 3 mg v·' N'' 
(L\ 2 -isopentyl) adenine (2il'). the pH of all media was acljustecl to 5.7 :t 0.! 
prior to the addition of agar with 0.1 N HCl or NaOH. Media was autoclaved 
for 15 min. at 15 Ib!ir? pressure at 12l°C, and solidified slanted cooled at a 
45". 

Twenty excised embryos for each palm species were planted per treatment. 
All cultures were incubated in a temperature controlled environmental 
chamber at 29°C ± 1. Germination tests were conducted under n 16 hour 
daily exposure to 100 ft-canclle Gro-Lux light. Callus induction tests were 
performed in the clark. Explants were reeulturecl every 8 weeks at which time 
data was taken. 

RESULTS 

General Remarks. Within one week after excision, embryos of most palm 
species began to enlragc. The growth results obtained at the end of 8 weeks 
in culture are presented in Table 1. Completely uniform and positive 
morphogenetic responses such as JOO<X) callus formation or germination for 
any tested species was not observed. Invariably, some embryos in all species 
tested failed to survive and turned brown and cliecl within a few weeks after 
culture. Excised embryos from 12 of the 21 species tested exhibited fairly 
uniform morphogenetic response and their variability was minimal. Eight 
palm species exhibited notable morphogenetic variation among their 
cultured embryos. This variability was examined further in this study. 

Germination. After two weeks, most embryos exhibited germination 
through cotyledonary elongation followed by root and shoot development. 
Complete seedlings consisting of the first foliar leaves and primary root 
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developed after two to six weeks in culture (Fig. 1). The cotyledon 
haustorium was much reduced in size and was probably non-functional 
during this stage of development. 

Within the same species a wide range of morphogenetic responses was 
exhibited (Table 1). In contrast to the typical situation, some embryos 
developed a large haustorium, e.g. Opsiandra maya Cook (Fig. 2). Embryo 
germination rates were eratic among tested species. Some embryos did not 
germinate at all or if they did, growth was arrested at the cotyledon 
elongation stage (Fig.2). Primary and secondary roots and leaves developed 
from some embryos within species, while these structures were absent in 
other embryos (Fig. 2). In some cases, embryos elongated and produced a 
primary root but lack the emergence of first foliar leaf. These types of 
morphological variations among cultured embryos were commonly observed 
in C01ypha elata L., Heterospathe elata Scheff, Opsiandra maya, and Phoenix 
dactylifera L. cultivars 'Sayer' and 'Deglet Nour' (Table 1). Variation in 
root, shoot, and leaf length and number was also common among embryos of 
the same species (Fig. 2 and 3). 

To enhance adventitious root formation, seedlings were recultured into 
nutrient media ·containing 0.1 mg L- L a-naphthaleneacetic acid without 
charcoal. Embryos that failed to germinate after the first culture passage 
were recultured to fresh media. However, their subsequent germination was 
rare. Also embryos, which exhibited some cotyledonary elongation, failed to 
produce complete seedlings in later cultures. We observed variation in the 
seedling development among embryos of the same species. 

Callas formation. Table 1 shows wide callus-related morphogenetic 
variation within several palm species. Eight species exhibited pronounced 
intra-specific variation (Table 1). Nutrient media containing 100 mg L .... , 
2,4-D and 3 mg L- 1 2ippromoted the initiation of callus from embryos 
within 4 to 8 weeks in culture. Several species exhibited cotyledonary 
elongations only in this media, e.g. Aiphanes caryotaefolia Wed. and Arenga 
mindorensis Merr. Among embryos of several species there was a wide range 
in callus fresh weight. For instance, in Brahea armata Mar. cultures, the 
variation of callus weight ranged from 0.236 to 0.715 gm. with an average of 
0.660 gm. Further, the diameters of calli varied between 0.51 and 1.49 em. 
with an average of 1.39 em. Continued reculture to fresh media failed to 
enhance callus formation from embryo explants that did not respond after 
the first culture passage. Variation in terms of callus fresh weight was 
common in second and third generation cultures (Fig. 4). 
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DISCUSSION 

Phenotypic plasticity in plants is controlled by genetic and environmental 
factors and may vary within the same genotype according to the developmen­
tal stage examined (Falconer, 1960; Langridge, 1963). 

Embryo maturity is a determining explant factor for obtaining survival and 
subsequent morphogenetic responses in vitro (Raghavan, 1976). Nutrient 
media composition and culture conditions are important external considera­
tions to obtain embryo growth and development (Raghavan, 1976). 

In this study, morphogenetic responses including callus, shoot and root 
production from excised embryos varied within some palm species. Similar 
results have been observed in embryo cultures in other species such as Zea 
mays L. (Novak eta!., 1979), Oryza sativa (Yie & Liaw, 1975; Maeda, 1970), 
Bryophyllum diagremotianum (Nishi et al., 1968), and Elaeis guineensis Jacq. 
(Rabcchault et al., 1968, 1973). Culture variability noted has included growth 
rates, organogenetic potential, and callus color and texture. In our study, 
potential reasons for this morphogenetic variation could be mixing of pollen 
and/or seeds from different trees. No explanation is offered as to why other 
palm species did not show such wide variation in vitro. Several palm tissue 
culture studies have performed testing the nutritional factors on embryo 
growth and development (De Guzman et a!., 1979; Fisher & Tsai, 1978; 
Reynolds & Mmashigc, 1979). 

The palm intra~specific variation observed in vitro resembles the phe·· 
nomena that commonly occur in nature (Carpenter & Ream, 1976). Such in 
vitro variation should be recognized. In tissue culture nutritional studies, it is 
necessary to obtain valid growth results in response to tested treatments. 
Growth variation within the same species in palms would make the true 
hormonal and nutritional effects very difficult to analyse using embryo 
cultures. Hence, consideration should be allotted as to the source of the 
explants used in future metabolic studies in palms. 
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Figure 1. Sequence of germination from Phoenix dactylifera cultivar 'Sayer' 
excised embryos cultured on a modified Murashige and Skoog medium 
containing 0.3% activated charcoal. From left to right; early cotyledon 
elongation stage (1-week old); continued cotyledon elongation and 
primary root emergence (2-wccks old); emergence of first foliar leaf 
(3-weeks old); and established seedling in vitro (6·-weeks old). Note that 
the cotyledon haustorium is much reduced in size in all stages of seedling 
development. 
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Figure 2. 
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Examples of the types of germination responses obtained from excised 
embryos of Opsiandra maya after 8 weeks in culture. Note that some 
embryos (far left) are underdeveloped compared to others (far right). 
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Figure 3. 

Morphogenetic Variation in Palm 

Examples of the various types of morphogenetic responses obtained 
from Heterospathe elata excised embryos after 8 weeks in culture. Note 
that the extent of germination varies markedly among the seedlings. 
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medium cont<!ining 03% activated charcoal and 
ophcnoxyacetic acid. Top left cultures; Two clones of Erythea edulis. 
Callus culture in first tube, far left, represents growth derived from one 
done; other three tubes containing growth from subcultured calli 
derived from a single embryo. Similar phenomena is shown by Brahea 
armata (top right cultures); Livl~\'tona decipiens (bottom lcft»culturcs) 
and Phoenix dactyiifera cultivar 'Sayer' (bottom right cuitllles). Cultures 

have been maintained for 24 weeks in 11itro. 
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Table 1. 
Growth and Development of excised pa~m embyos in vitro.~. 

--:-2,4 

Name Morphogeneiicb Callus weight! Callus dia./ Shoot length! 
responses% <:ulture (gm) culture (em) culture (rm) 

+2,4--D -2,4-D Mean Range Range :'11ean Range 

Arecas/rum 
romanzoffiwwm 40.G 4.15±0.35 4.07-4.23 
Becc. 
Brahea 11mW!G Mart.'' 75.C 70.G 0.066±0.121 0.236-0.716 1.37±0 14 0.51-L-19 8.75± LOD 8.03-8.95 
Bwia capilale Beet. 43,C 14,G 0.054±0.0!M 0.049-0.057 0.42±0.04 0.33-0.45 5.6D±L17 4.83-5.79 
Corypha elma L." 47,C 30.G 0.322±0.080 0.161-0.329 0.70±0.21 0.53-0.73 l.l2±0-12 0.61-3.09 
E.'}·Ihea eduis S. Wats." 55.C 50.0 1.285±0.136 0.350-1.431 1.48±0. 13 0.41-1.53 5.13±0.78 4.55-4.34 
Hererosomhe'· 

1.24±0.13 e/ma Scheff. 69.C 10,G 0.456±0.027 0.421-0.459 l.ll-1.32 4.88±0.57 3.31-5.53 
Livis!o1w 
decipiens Bm". 65.C JO,G 1.34l±O.i04 0.563-1.731 l.iS±O.l3 1.21-1.53 9.50::0.93 8.43-9.53 

merrillii 34.C 0.132±0.027 0.120-0.147 0.64i:0.07 0.53-0.69 
Saribus 50,G 3.75±0.27 3 53-3.85 

Opsirmdra maya Cook."' 69,C 65.G 1.825±0.318 ].796-1.913 1.26..:.0.76 1.13·1.32 2.34±0.89 0.50-6.55 
Phoenix da.ctylifera 

L "Deglet Nour' 6l.C 50,G 1.710±0.04{) 1.633-1.729 1.75±0.25 1.59-!.83 8.10±1.80 5.43-9.27 
L. ·saver' 4lC 65,G 0.590±0578 0..+31-0.649 1.37±0.07 0.51-1.76 5.31 ±0.75 4.17-6.37 
pusilla· J. GaeLn.c 64,C 53.G 1.730±0.151 1.431-1.903 2.37±0.i2 0.20-2.1 1.76±0.50 1.29· 1. 91 
rec!inala 27,C O.ii6±0.0C4 0.103-0.119 0.92±0.15 0.87-0.95 
Syivestrix {L.) Roxb. 25.C 55.CE 0.432:::0.024 0.413-0.435 1.28±0.10 1.12-1.31 
Preswea so. 35.C ~J,CE 0 20-1±0.031 0.!95-0.211 !.!0::':0.06 0.95-1.!5 6.87± 1.70 5.13-7.21 
Rhopalost}·!is sapida 
Wend!. & Druce 42.C 70,CE 0.324±0.030 0.302-0.335 1.35::':0.14 1.21-1...!0 
Saba/ minor 
(Jacq) Pers 29.C 50,G O.G48±0.005 0.041-0.053 0.5~±0.0.5 OA7·0.59 2.70±0.22 2.4~-2.77 

Thrinas radialrl Lodd. 36.C 65.G 0.081±0.Ci09 069-0.083 0.80±0.11 0.63-0.86 3.93.:.0.43 3.51-4.01 
Trachyca.rpus 
for/lwei \Ver1dL 4D.CE 30.G 2. i3±0.54 \.81-2.22 

Washiugw11ia jilifera 
Wend!. 25.C 79.G 0.111±0.034 0.905-0.119 0.61±0.09 0.53-0.6-! l0.7-+±L32 9.13-10.89 
robUJJa Wend!. .W.G 4.03±0.35 3.67-4.12 

a. 
6. 
c. 

~:~~:11,~:~~,if:i:.~c~fJ1~t~:~~~~:;}~~:i~i'i:~~,~~:;~~~';:'~;~'JS/~ ';;';~::;,~:"~";ro~~~;"Is',~~~f~;"""mbplovd per species 

-2,4 

Root length/ 
culture {em) 

Ave. Range 

2.31±1.22 2.I0-2 . .W 

7.75± 1.43 6.70-7.83 
1.91±0.52 1.53-2.09 
0.40±0.08 O.Il-l.73 
H8±L52 3.67-5.13 

4.85±0.71 2.70-5.23 
2t 

3.23::'::0.62 2}:7-3.45 " ~ 
"" 1.90±0.33 l.71-i.97 " o-o 
~ 

1.71±0.78 0.31-4.7..\ ~ 
f· 

8.15±2.43 6.31-9.59 " 4.21±1.!1 3.57-ns ~ 

6.66:::0.91 5.83-6.85 ~: 
~ 

1.35±0.15 1.19-1.43 ~ 

"' ~ §" 
0.5870.Q6 0.51-0.59 

1.95..:.0.3~ 1.54-19 

0.63± l8 0.51-0.73 

4.ll'0.62 3.73--.1..21 
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ABNORMAL lmANCHING IN DATE PALM 
(PHOENIX DACTYLIFERA L.) 

ABSTRACT 

A. ZAID 
Plant Physiology Dcp<lrtll1Cilt 

Station Centrale d'Agronomic Sah:1ricnne B_P, 533, 
Marrakech, i\ll()rtlCCO. 

Date Palm (Phoenix dactylifera L.) showing branching phenomenon, this 
may be attributed to dichotomy, axillary bud development, polyembryony 
and or attack by disease. Date palm trees that shows such phenomenon arc 
fertile and may continue to brnnch again. Further studies on analysis of the 
vascular system of branched date palm arc needed. For such study may lead 
to a better understanding of tissue culture for the purpose of in vitro date 
palm propagation. 
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INTRODUCTION 

To a popular mind, perhaps the. most characteristic feature of the palm 
family is a tall, straight undivided stem surrounded by its single head. 
Branching in plams has not been fully investigated and the available 
literature is often scanty and unsatisfactory. Perhaps the small number of 
angiosperms showing branching are more an indication of limited study, 
especially of tropical groups, than of the rarely of this phenomenon. 

This note is to record the occurence of branching in elate palm (Phoenix 
dactylifera L.) which has never been reported as far as we are aware. This is 
interesting to add another species to those in which branched palms have 
been observed. It is apparently the first time and the only instance recorded 
of branched date palms in all date growing areas. 

The question then arises, what is or are the cause (s)?This is not without an 
economic interest ancl it might be possible to double or quadruple the yield. 
Also, and from the propagation point of view, if the phenomenon is 
understood it may be posible to apply and control it in tissue culture. 

I - Advanced hypotheses and causes of date palm branching: There is a 
considerable controversy regarding the. principle and mode of branching in 
palms. Several cuases and hypotheses were aclvancecl (Table l). Unfortu­
nately accounts which have confused different types of branching have been 
published. 

II - I Dichotomous Branching: Fisher (1974) has cited the following 
examples of true dichotomous branching in angiosperms: Nypa fruticans 
(Palmac), Chamaedorea cataradarwn (Pal mac), Hyphaenae thebaica (Pal­
mae), Asclepias syriaca (Asclepiadaccae), Allaqoptera (Palmae) and Mam­
Mammitania Sp. (Bokc). In these plants the main shoot--tip divides, each into 
cuqal branches. Fasciation and dichotomy were considered ( 16) as essentially 
the same phenomenon except in dichotomy two equal shoots occur while in 
fasciation there is production of multiple equal shoots. The apical meristem 
may split down the center physically to produce two or more new shoot 
apices. 
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For date palm, after a survey of three years in Moroccan date plantations 
we found a specimen in Afechtal grove (Marrakech) with some several 
hundreds other palms which shows nothing abnormal save its dichotomous 
branching (Figure Ia). The history of the branching of this tree could not be 
accurately ascertained, but judging from its mode of branching the terminal 
bud must have been split down into two dichotomic meristems. Later 
branching could be ascribed, with probability, to the direct stimulation of the 
first branching. From the initial stem (Figure 1b) branches a and b were born. 
Branch b further branched dichotomously and produced branches c and d. 
Branch d later branched dichotomously producing branches e and f. 
Branches a and c continued to grow without branching. 

In this specimen, there is no evidence of insect attack or other disease 
likely to have caused this fasciation. The stem has clearly flatened near the 
junction from where the brunches start. This prove that the branching is due 
to fasciation and not to development of simple axillary buds. 

II-2 -Axillary bud development: Branching in palms was speculated to be 
due to axillary-bud out-growth, after destruction of the apical meristem (2, 
30, 35). Where injury has occured to the terminal bud, the axillary buds, 
usually dormant, are incited into growth by the abondance of nourishment 
which the former would have monopolized (Figures 2 a & 2 b). When the 
terminal bud is not destroyed, the theory says that the branching is caused by 
the development of an axillary bud well below the main terminal bud, which 
it usually catches up in growth some year laters and being, then equal in sizes 
or nearly so and parallel to it (3). The two stems being equal in height and 
diameter, and flourishing and fructifying like two isolated trees; hence it 
would appear that they are of equal age. 

IJ-3 - Polyembryony and Polycarpy: Branching in palms is also loosely 
applied to cases of polyembryony and polycarpy (11). Multiple shoots due to 
a close adhesion among themselves, appears to start from a single point. 

The occurance of polyembryony is reported to take place in palms 
(7 ,10,16,21,22,31 ,36). In other plants, these extra embryos may be derived 
from fertilized synergids or separation of the zygote into resultant multiple 
embryos (23). 

Polycarpy in palms, also leads to false branching (16,4,6), have seen a 
coconut fruit with two fertile carpels. Each of the two chambers has its own 
endosperm and embryo. Forbes (22) and Davis (8) observed a coconut 
seedling with three developed carpels. In date palm, no case of such 
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phenomenon has been yet reported) except in Dr. Tisscrat's laboratory 
(U.S.D.A, Pasadena, CA. USA) where we had the opportunity to see 
twin-embryos of date palm developing in vitro and gaving arise to two 
plantlets. The experimental induction of twin embryos was rr:::portcd in palms 
(1,12,14). 

II-4 · Other hypotheses: 

/l-4.1 - Diseases and insects attacks: As mentioned earlier, the cause of 
branching are generally unknown (20,41). However, injury due to lightning 
(16), beetle attack (2), torching with kerosene to counteract beetle attack 
(33), severe hail storm (19,29) bud rot (24) and-disease (16,38) has caused 
branching in palms. According to Davis (11) lightning appears to be a 
common cause for the production of branches in coconuts. The shock 
produced by ligthning strikes is mild enough to split the growing point 
generally along two or more planes. Each split portion develops into an 
individual branch. A similar ation occurs with damage caused by insect 
injury especially by the rhinoceros beetle (16). In the case of date palm, 
Djerbi (18) reported two minor diseases (Black Scorch and Belaat diseases) 
which are responsible for the destruction of the terminal bud. Some attacked 
palms recover by developing one or several lateral buds. 

Il-4.2 · Floral Bud Reversion to the Vegetative State: There is another 
phenomenon in palms which is falsely called branching. It consists in the 
metamorphosis of an inflorescence shoot. The individual flowers in the 

· spadices terminate into small vegetative shoots (HI). The reversion process of 
• the individual flowers or flower branches of a palm to produce a vegetative 

structure has also been termed phyllody (9), virescence or foliation (Shankla, 
1969), and ehloranthy or proliferation (11,6). Natural vegetative prolifera­
tions from inflorescences or from floral sites have been reported in many 
palms e.g. Cocos (1,8, 13,37,40,42), Phoenix (30), Elaeis (26), Areca catechu 
(14), and Borassus (17). Hilgeman (24) postulated that the differentiation of 
axillary buds into offshoots or inflorescences is controlled by auxins and 
photosynthetically active leaves in response to a definite photo-period. 

Several investigators have attempted to induce the reversion process via 
chemical treatments. Davis (8), working with coconut palm, foliarily applied 
auxins: IAA, thiourea, 2,4,5-TP, and ethylene chlorlydum to adult trees. 
Twenty years later, lttersum (28) experimented with GA3 on flowering in 
coconut and oil palms. Repeated injections of 3 to 20 ml of GA3 solution (at 
concentrations of 0-lO,OOOmg-L) into the inflorescence-axis of very young 
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spadices, dit not alter tl1c normal flower development. Extensive applications 
of phytohormoncs on date palms morphogenesis (34) also indicated negative 
results. 

1!~4 .3 --- 5Jeeds gerrnination: Branches could merely result from seeds 

failling into and germinating in the axils of the petioles. This point has been 
fully discussed and shown to be quite untenable by several authors (28,34). 

III -·· Fertility in branched palms: There is a belief among some that 
branched palms do not bear. Partly it is due to the confusion which exists as 
to the meaning of branched palms. The date palms cited above are all 
productive without any exception. Burkill (3) recorded cases of fertile 
coconut palms. Quisumhring (33) siad «It is assumed by many authors that 
branches arc generally sterile, but the majority of cases are of fertile 
branches.» 

CONCLUSION. 

F'rom a consideration of the foregoing it may be gathered: 
a) Date palm (Phoenix dactylifera L.) may be considered now as a member 

of palm family showing branching phenomenon. 
b) Branching in date palm is a result of either dichotomy, axillary bud 

development, polyembryony and attack by a disease. 
c) Branched date palms are fertile and can produce as many as a single 

headed palms. 

d) The need of an analysis of the vascular system of branched date palm by 
cinematographic techniques. The anatomical study is necessary to show 
the continuity of growth from the single to the diviclccl state of the shoot. 

c) To study in vitro the regenerating capacity of divided portions of the 
apical meristcm and axillary buds of these specimens in hope to establish 
a rapid mass propagation technique for date palm. 
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Species 

+ Area Catechu L 

Arenga pinnata Merr. 
+ Borassus flabelliformis L 
(or flabellifer L.) 
+ Chamaedorea martiana 
+ Chrysalidocarpus Lutexens. 
+ Cocos nuclfera L. 

+ Howea belmoreana. 
+ Hyphaena thebaica K. 

+ Leopoldinia pulchra, Mart. 
+ Nypa frulicans. 
+ Oreodoxa regia, Kunth. 
+ Phoenix robelenii. 

+ Pheonix sylvestris, Roxb. 

Table l 
A list of Branching Palms and Advanced Hypotheses 

Common name Advanced hypotheses 

Areca nut palm -Injury to the terminal bud 
Beetle nm palm - Axillary bud development 

- Nor specified; but there is no insect or 
disease attack. 

- Axillary bud development 
Palmyra palm_ - Fire, insect or disease attacks 

- Not specified. 
-Dichotomy 

Madagaxan palm - Axillary bud development 
Coconut palm - Replacement of the terminal bud by one or 

several axillary buds. 
- Inversion of flower buds to vegetative ones. 
- Insect attack or mechanical injury {lighrining) 
- Polycarpy 

Curly palm - Axillary bud development 
- Injury to the terminal bud & growth of 

axillary ones. 
- Dichotomy 

lara paim _Axillary bud development 
Nypa palm - Dichotomy 
Royal palm - unknown 

- Injury or destruction of rhe terminal bud; 
development of axilary buds. 

Wild date palm or - Injury or destruction of the terminal bud 
Doum palm of Egypt (insects, hail storm); development of axillary 

buds. 
- Excess of nourishment 
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Fig. la: A young dichotomously branched date palm (Phoenix dactylifera L.) at 
Afechtal grove (Marrakech, Morocco). 
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Fig. lb: Diagram showing mode of branching of Fig. 1a. 
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