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ARSTRACT . Using the present technique, clear prometaphase figures have
been obtained from the primary root tips of “Khudari” date palm (Phoenix
ductylifera L.) scedlings. The diploid number of chromosomes confirmed
the previously reported 21 = 36. Colchicine treatment for only one hour
showed more accurate measurcments of total chromosome length and arm
ratio than three hours. Karyological analysis of the largest ninc pairs of
chromosomes revealed that pairs 1, 2 and 4 arce submetacentric, pair 3 s
metacentric, pairs 6 and 7 are subtelocentric, while pairs., 5, 8 and 9 are ac-
rocentric. The discrepency between these results und those previously re-
ported was attributed to the duration of colchicine treatment. Because of
the consistency of results in all preparations, none of the largest ninc
chromosome pairs was considered to have a role in sex determination in
“Khudari” date palm.

Introduction

The date palm Phoenix dactylifera L. constitutes an important fruit tree in the King-
dom of Saudi Arabia as in many other Arab countries.

Although many research work have been carried out concerning the physiol.og_ical
aspects of this plant, those dealing with the cytological features are very limited

"Work reported was conducted during the author tenure at King Saud University, Riyadh, Saudi Arahia.
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(Sharma and Sharma 1976). The first chromosome count in date palm was intro-
duced as 27 = 36 (Darlington and Wylie 1955). This number was later confirmed by
Murin and Chaudhri as cited in “Chromosome number reports” (Love 1970). Report
in the context was reconfirmed the findings of Soliman and Al-Mayah 1978. They
considered that the lack of a reliable method of producing well spread chromosomes,
their small size and relatively large number constitute an obstacle in studying the
Karyotype analysis in date palm. Since a precise Karyological study of date palm
chromosomes is not available, the present study was carried out to characterize
“Khudari” date palm chromosomes.

Material and Methods

Seeds from the date palm cultivar “Khudari” were obtained from the College of
Agriculture Research Station, King Saud University, Riyadh. The seeds were germi-
nated according to Said and Murashige (1979) for 25-30 days. At the end of this
period, only primary roots of the seedlings were collected and pretreated with 0.02%
colchicine for 1 or 3 hours at room temperature. The roots were then washed with
distilled water and fixed in ethanol acetic acid (3:1) for at least 48 hours. The fixed
roots were then hydrolyzed in 1N hydrochloric acid at 60°C for 12 minutes after
which they were thoroughly washed with distilled water. The treated roots were im-
merged in 45% acetic acid for 10 minutes and then stained in 2% acetocaramine sol-
ution for 12-18 hours at room temperature.

Slides were prepared by squashing root tips in a drop of 45% acetic acid on a clean
slide, covering the squashed material with a coverslip then tapping over gently with
an eraser to obtain equal distribution of material. When needed, slides were gently
heated to promote maximum absorbance of the dye.

Preparations were examined using a heitz research microscope equipped with a
calibrated micrometer eye picce and & built-in camera. For cach slide, three microg-
raphs representing different microscopic fields of well spread polar view pro-
metaphase figures were obtained using the 100 X objective piece. A number of 20
preparations were examined for chromosome counts and Karyological characteriza-
tion.

Karyotypes were then applied using the micrographed chromosome complements
by direct measurements by the mean of a thread.

Average chromosome lengths were calculated as the mean total length of each
chromosome pair over all measurements obtained for this pair, while standard error
was calculated according to the variance obtained between these measurements.
Numerical labelling of chromosomes has been set according to their total lengths in
descending sequence. Armratio denotes the ratio between the right and the left arm,
while in other words denote the long to the short arm.

Results

In the present study, good chromosome preparations were abtained from the
primary root tips of “Khudari” date palm seeds germinated over a period of 30 days.
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Although the great majority of the mitotic figures observed were in the stages of
prophase and full metaphase, a proportion of the dividing cells were found in the
prometaphase. Colchicine treatment for three hours showed rather short and thick
chromosomes with defined chromatid structure, while the cells treated with col-
chicine for only one hour showed thin and elongated chromosomes. Thus, colchicine
treatment for one hour is more suitable for revealing the structure of prometaphase
chromosomes. Therefore, the following descriptions are based upon cells in the
prometaphase stages treated with colchicine for only one hour.

Table 1 and Fig. [ present the average total length and standard error, arm ratios
(R/L) and the Karyotype of the largest nine chromosome pairs of “Khudari” date
palm seedlings.

TaBLE |. Average chromosome length (in pwm) and arm ratios of the largest nine pairs of date palm

chromosomes.
Pair o Chromosomc length Arm ratio
no. Characteristics _{pm) RIL
X=S. E

I Macro 5.64+0.17 1.68
2 Macro 5.51 0,12 2.16
3 Macro 3,74 £0.88 1.07
4 Macro 352x0.14 2,52
5 Macro 271017 -
6 Micro 1.8 £ 0,08 3.85
7 Micro 1.53+0.11 4.47
8 Micro 1.27+0.15 -
9 Micro 0.89=0.13 -

It 2 3 4 5 6 7 8 9

¢ % ¢ 8§

10 uym
—

Fic. 1. Karyotype of the largest nine pairs of date palm chromosomes.

The first five pairs are large and distinctive enough to permit the individual iden-
tification of these chromosomes (macrochromosomes). The first and second pairs
are the longest, and are submetacentric. The arm ratios for these two chromosomes
are 1.68 and 2.16, respectively. Pairs three and four are chromosomes of similar
length, but the third is metacentric (arm ratio 1.07), while the fourth pair has a dis-
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tinct short arm (arm ratio 2.52). In addition, the average total length, arm ratio, and
the Karyotype of the largest 4 microchromosomes of “Khudari” date palm seedlings
are also presented in Table 1 and Fig. 1. Pairs six and seven are almost of similar
length, and both are subtelocentric (arm ratios 3.85 and 4.47, respectively). The
eighth pair is obviously acrocentric similar in shape to pair five, but is about the half
of its size. Pair nine is also acrocentric. They are followed by nine further pairs of
microchromosomes.

Discussions

Using the present technique, clear prometaphase figures have been obtained from
the primary root tips of “Khudari” date palm seedlings. The total chromosome '
number found in this study (2r = 36) is similar to that previously reported by Dar-
lington and Wylie (1955), and confirmed by Love (1970), and Soliman and Al-
Mayah (1978). However, it was found in the present investigation that the most suit-
able time for colchicine treatment is only one hour. Other colchicine treatments may
affect the accurate measurement of total chromosome length or arm ratio. It has
been emphasized that long colchicine treatment causes the contraction of chromo-
somes, making it difficult to examine the prometaphase figures for Karyological
studies (Clement 1971, El-Metainy et al. 1980). '

Details of the Karyotype of “Khudari” date palm seedlings macro- and micro-
chromosomes have been tabulated in Table 1. The first five pairs are large and can be
identified. This agrees with Soliman and Al-Mayah (1978) who reported that
chromosome pairs from 1 to 5§ are, in particular, much larger than the rest of the
chromosome, However, the precise measurement of their arm ratio in this study in-
dicated that chromosomes 1, 2 and 4 are submetacentric and not metacentric as re-
ported by them. This difference may be attributed to the long time of colchicine
treatment (5 hours) applied in their study. The Karyological determination of the re-
maining 2 pairs of macrochromosomes, i.e. 3and 5, are in good agreement with those
previously reported in date palm (Soliman and Al-Mayah, 1978). The following thir-
teen pairs of chromosomes are very small ones (microchromosomes), only four pairs
of these microchromosomes were examined in the present study; their Karyological
identification revealed that chromosomes eight and nine are acrocentric and not sub-
telocentric as reported by Soliman and Al-Mayah (1978). This difference may be at-
tributed, again, to the time of treatment with colchicine.

~ The consistency of results observed in regard to absolute length of chromosomes
and arm ratio in all prometaphase figures examined may indicate that none of the
nine chromosome pairs studied is involved in sex determination mechanism in
“Khudari” date palm.
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