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ABSTRACT

Induction of xenia and metaxenia in fruits and seeds of ‘Shahani’ date palm was
studied by comparing the pollen grains from different male cultivars. Fruit set,
pomological fruit characters, fruit quality and date of ripening were markedly affected by
pﬁllen parent. ‘Piarom’ pollen produced the largest seeds while the lowest
length/diameter ratio of seed was observed in ‘Kabkab’ pollen. Pollen source did not
significantly affect the total soluble solids. ‘Mazafati’ cultivar proved  to be a good

pollen source for pollination of ‘Shahani’ date palm.
Ol ! (85l Oladd

W AFS=VE (VYYY)

SIS Sl oau0 Sl (Thg » 03,5 ils b Sl 4!

WIJJ“:’:“
Ll Gl O gk oKl (5,5l saSCils S s Ll

G.L\S?'

by as ‘gl Tgle o gy g Lroga 5o G315 5 s NSy 25K

OLa} 5 s 0300 oo goast cogn BSES LS anlllae ¢ Ciliee pli 63 8 s anmlie

1. Associate Professor.



Rahemi

‘ool ey 00,8 iy LS B 00,8 il mle U o pasite ) gb 40 g alle
C:L'J ..L'.)ﬂ;by__.l"_éhl..‘-’ 6[&}).}1)JJ{&;‘S}:§ ‘L...J“’ rj_; °’;“5‘3JJ;\‘.Q:;§JJ-!
‘._'9)o:JfA_Jba.S:bdi_‘,Ju:gLojTCﬂ!.s;.&lJJJ_,buJ.alq-.'ﬂy RGN e i 03,5 aib

LSl gl it es S gl 03,8 L e Sy Ly e (LA

INTRODUCTION

The term xenia was first proposed by Focke (2) who described two
forms of xenia, xenoplasm (changes in fruit form) and xenochrome (changes
in fruit color). Swingle (8) has suggested the term metaxenia to distinguish
this phenomenon from previously reported xenia. Metaxenia, unlike xenia,
can not be explained by hereditary elements. He therefore, proposed a
hormonal causec for metaxenia in dates, but had no specific technique to test
this hypothesis. Swingle's interest seems to be limited to diffusable auxin
from fertilized embryo and its associated endosperm. Since the time when
xenia and metaxenia were described, many investigators reported the effects
of pollen source on sweetness, time of maturity, color and size of dates in
different palm cultivars. Osman et al. (5) reported that pollen sources had a
significant effect on the time of ripening, size and shape of pericarp and
seed of ‘Deglet Noor’ dates. Ream (6) reported that pollen sources resulted
in early ripening of ‘Deglet Noor’ dates. Nixon (4) found that the ‘Fard’
pollen induced early maturity while the ‘Mosque’ pollen caused fruit
ripening. Shaheen et al. (7) observed that pollen grains of male dates had
metaxenic effects on fruit set, yield and fruit physical properties in the four
female cultivars. The objective of this study was to determine the effect of

pollen sources on fruit characteristics of ‘Shahani’ date.

MATERIALS AND METHODS

Experimental Procedure, 1990

Field experiments were conducted on ‘Shahani® date (Phoenix

dactylifera L.) ina commercial orchard in Jahrom, Fars province (190 km
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south of Shiraz.). Male inflorescences were cut as soon as the spaths were
cracked and transferred to the laboratory in the Department of Horticulture,
Shiraz University. Clusters of male inflorescences were removed from spaths
and placed on filter paper in separate rooms to dehisce. After 24 to 48 hr,
pollen was collected and stored in glass vials plugged with cotton balls and
kept in refrigerator at 2 to 4°C. Pollen viability was determined at the time
of collection by a germination assay on MBK culture medium (3). The
percentage of pollen germination for all pollen sources was about 85% at the
time of collection. Fifteen 15-years old ‘Shahani’ palm trees with 5 to 8
inflorescences per tree were selected as female parent in this experiment
using randomized block design. The following pollens of the male clone were
applied to the female inflorescences with three replications and trees as.
block: ‘Shahani’, ‘Kabkab’, ‘Piarom’, ‘Mazafati’ and an unknown pollen.

Female inflorescences were covered with brown bags as soon as they
emerged and opened after the spaihs were cracked. After removal of spaths a
mixture of 1:2 ratio of dry pollen and inert material in a cheese-cloth was
tapped on the female inflorescences twice at three days interval. Hands were
stcrilizcd with 70% ethanol between each pollinations.

Initial and final sets were recorded and number of flowers and fruits
per flower and fruit clusters were calculated by the following formulas:

No. of FL/FLC = (No. of FL/ST) (No. of ST/FLC).

No. of FT/FC = (No. of FT/ST) (No. of ST/FC).

‘where:

FL= Flower, FLC = Flower cluster, FT= Fruit, FC = Fruit cluster and

ST= Strand.

At harvest time, weight of fruit cluster, weight of 10 fruits, total
soluble solids (TSS) and length, diameter and weight of pulp of 10 fruits
were recorded.

Experimental Procedure, 1991

The experiment was repeated in 1991 with the exception of using

‘Shahdad’ pollen instead of ‘Piarom’. The rest of the experiment was

performed with the same method and design as in 1990.
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RESULTS AND DISCUSSION

Fruit Set

There were no differences in the percentage of initial set for different
pollen grains in the first experiment in 1990 (Table 1), but there was a
significant increase in initial set in ‘Mazafati’, ‘Shahdad’ and unknown
pollen sources, respectively, in the second experiment in 1991 (Table 2).
Pollen sources had also a significant effect on final set. Final set was 71.1,
70.0 and 69.2 per 100 flowers for ‘Piarom’, ‘Kabkab’ and ‘Mazafati’,
respectively. Both initial and final set of flower clusters pollinated with

‘Mazafati’ pollen were more consistent than other pollen sources.

Table 1. Effects of pollen sources on morphology, quality and fruit set of
‘Shahani’ date, 1990.

Pollen Initial  Final Pericarp Sced  Fruii  TSS Weight of  Fruit cluster
sources set set weight of 10 L/D' LD (%) 10 fruits (g)  weight (kg)
fruits (g) ratio ratio ) ftree
Unknown 86.48a° 46.73b 62.23a “3.83a 22la so.mg 69.8a 10.64a
‘Kabkab' 86.40a  70.98a 62.8% 3.55b 22a 63.63a 71.45a 12.36a
*Piarom’ 87.42a  71.06a 58.73a 3.78ab 2.19a 6122 66.91a 13.10a
*Shahani’ 86.37a  54:25b 62.19a 3.50ab 2192 62.75a 70.76a 10.65a
‘Mazafati’ 86.40a 69.18a 42.36b 3.65ab 2.19a 64.46a 71.67a 13.08a

t L/D = length/diameter.

§ Mean separation within columns, by DMRT, 5% level.

Table 2. Effects of pollen sources on morphology, quality and fruit set of ‘Shahani’ date, 1991.

Pollen Initial set ~ Finalset  Pericarp Seed Lenght T3S Weight  Fruit cluster
SOUrCEs weight lengthof  of 10 (%) of 10 weight (kg)
of 10 10fuits  friut fruits () tree?
fruits (g) (cm) (em)
Unknown 68.14a 57.05a 70.74ab 25.35a 41.86ab  72.41a 79.05a 15.39a
‘Kabkab” 59.37ab 48.95a 77.35a 26.21a 42.46ab  71.93a 859a 15.79a
‘Mazafati® 70.9a 58.88a 64.2b 25.96a 41.11b 71.45a T4.76a 15.67a
“Shahani’ 55.56b 45.21a 76.42ab 2531a 43.57a 70.97a 84.63a 13.23a
‘Shahdad’ 68.77a 51.27a 69.29ab 26.17a 41.17a 75.99b 77.22a 13.84a

T Mean separation within columns, by DMRT, 5% level.
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The results of this investigation revealed that pollen sources were
compatible with ‘Shahani’ date (Tables 1 and 2). The difference between
initial and final sets was probably due to the rate of pollen tube growth and
auxin content of pollen sources which induces auxin synthesis in ovary.
‘Mazafati’ pollen proved to be a good source of pollen for pollination of

‘Shahani’ date cultivar.

Fruit Yield and Weight

Pollen sources had no significant effect on yield, however, an increase
in fruit cluster weight per tree was noticed in ‘Piarom’, ‘Mazafati’ and
‘Kabkab’ (13.1, 13.08 and 12.36 kg), respectively (Table 1). In both years,
‘Mazafati’ and ‘Kabkab’ pollens consistently caused an increase in weight of
fruit clusters per tree (Tables 1 and 2). There was no significant difference
between -pollen sources on weight of fruits. Pulp weight of 10 fruits was
significantly affected by pollen sources. ‘Mazafati’ pollen resulted in the
jowest pulp weight, but ‘Kabkab’ had the highest pulp weight in both years
(Tables 1 and 2).

Fruit Length and Diameter
The effects of pollen on length of fruits and seeds were significant

(Tables 1 and 2). Fruits produced by ‘Mazafati’ pollen had shorter fruit
length and ‘Shahani’ had 1.hc longer length (Table 2). The length/diameter
ratio of seeds varied according to the sources of pollen used for pollination.
‘Piarom’ pollen produced largest seeds while ‘Kabkab’ pollen produced the
lowest length/diameter ratio in seeds (Table 1). The results of this
experiment were in agreement with findings in *Zahedi’ (1) and ‘Deglet

Noor’ (5, 6) studies.
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