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Developmental Changes in Relation to Desiccation Tolerance of

Archontophoenix alexandrae (Palmae) Seeds
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Abstract: Germination of Archontophoenix alexandrae seeds and embryos were studied under gradient water content treet-
ments throughout the seed develgoment phases of maturation in 2005 to investigate seed desiccation tolerance and storage
characteristics . During the maturation process, seed water content decreased gradudly from 55 DAF (days after flowering)
to 70 DAF, and seeds reached the maximum dry-weight at 90 DAF . Seed germinability gppeared after 60 DAF . Seeds
germinated with a temperature range from15 -40  under dternating photoperiod (14 h light, 10h dark, 12pmd m™?
s '), whilethe bes germination percentage was dbtained betwveen 30 - 35 . A maximum germination capacity reached
at 70 DAF . However, seed germination was greatly inhibited by light . Desiccation tolerance of seeds and embryos in-
creased gradualy from 55 DAF to 90 DAF and reached the maximum at 90 DAF with a semilethal water content of 0.18 g/ /
g (seed) and 0.3 g/g (embryo) respectively . Rapid dehydration maintained higher seed germination percentage than that
of slow dehydration when drying to the sane water content . Seeds with wfithout water content trestments failed to germnate
after 1 month dorage under - 18 , whereas gopropriate desiccation treatment prolonged seed longevity under 4, 10
and15 dorage temperatures . It reveaed doviously the recacitrant characterigics of Archontophoenix aexandrae seed
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storage behaviour which are tolerant tovard neither deep ded ccation nor low teamperatures .

Key words: Archontophoenix alexandrae; Seed development; Degccation tolerance; Drying rate
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Fig . 1 Effect of temperature on germinaion percentage and germination rate o A. alexandrae seeds .
Alternating photaperiod with 14 h light and 10 h dark; light intensity, 12pmd m 2s™t .
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Fig. 2 Effect o light on seed germination percentage and fresh weight o seedling of A. alexandrae . Alternating photoperiod, 14 h light and

10 h dark, 12pmol m~2?s-! . Fresh weight o seedling was weiched after seeds germinaed for 45d . Seedling don’ t ind ude endosperm
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Table 1 Charges in properties of A. alexandrae seeds at different devdopmental stages (DAF)

1

0000 (ecm*/seed)

(%)

0000 (mg/seed)

Days after Cdour of fruits Seed volume (g/1000 seeds) Water contert of seed Dry weight o seed

flonveri ng 1000 seeds weght
55 green 0.24+ 0.01% 281.4+ 2.55° 62.2+ 0.67% 97.8+ 3.83°
60 green 0.27+ 0.01° 290.0+ 2.83° 50.4+ 0.62° 189.8+ 5.05°
65 yellowish green 0.29+ 0.01%™ 330.0+ 3.43° 42.8+ 0.82° 203.1+ 6.54°
70 blue red 0.32+ 0.01% 371.1+ 2.73¢ 38.5+ 0.33¢ 223.9+ 11.6°
75 light red 0.30+ 0.00% 3B4.1+ 1.55° 37.3+ 0.33 243.5+ 8.28°
80 light red 0.31+ 0.01% B4.2+ 1.85° 37.2+ 0.19 246.6+ 2.57°
85 red 0.32+ 0.01° 404.2+ 1.15' 37.3+ 0.17° 258.3+ 8.44°
90 deep red 0.34+ 0.01° 407.9+ 1.50' 37.4+ 0.23° 263.7+ 2.8°

(P<0.05, LSD tes)
Notes: Different letters on right corner in each rov mean significant differences at P<0.05 by LSD tes .
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Fig . 3 Changes in waer content (a) and germination percentage (b) of A. alexandrae seeds and embryos during devd opment

4Db)
50%

60 DAF

65 DAF
57%,
0.5g/¢

9%
90%,

5%; 70 90 DAF

1.0g/g

70, 75, 80, 85, 90 DAF
0.4, 0.3, 0.36, 0.35,

0.3g/g[190 DAF
2.5
90 DAF
(53
0.12 g/g;
0.19¢g/gl]

0.54g/g 0.48¢g/¢g

30d

5b)

60h

0.48g/¢g’

100


bianji
文本框
种子体积 ( cm3/seed)



bianji
文本框
( g/1000 seeds)


bianji
文本框
种子干重 (mg/seed)


bianji
文本框
g/g


bianji
文本框
g/g


bianji
文本框
g/g


bianji
文本框
g/g


bianji
文本框
g/g


bianji
文本框
g/g


bianji
文本框
g/g。


bianji
文本框
g/g;


bianji
文本框
g/g


bianji
文本框
g/g。90


bianji
文本框
g/g



5 519
0.22¢/g(19%)  0.34g/g (25%) 2.6
b
100 1 =¥= DAFEQ X~ DAFB0
== DAFBS = DAFER
F80f ~0— DAF70 — —8— DAF70
= —&— DAF75 t —fr— DAFTS
s B0 =i DAF80 B J ~&— DAF80
o —4— DAFAS = ¥ —0—DAF&S5
£ 40] ~0— DAFS0 £ f oA
iE =
S ot &
D ! }: ] |:| 1 1 [l 1 ]
0 02 04 0B 0B 1 1.2 0 1 2 3 4 5

Water content (g Ha0 g-' DW)

4 (a) (b)
1 48h,

Water content (g H20 g-' DW)

25+ 2
0.5 12h

Fig . 4 Changes in desiccation tolerance of A. alexandrae seeds (a) and embryos (b) during development . Seeds were repidly dehydrated
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Fig . 5 FHEfect of rapid and slow dehydraion on desiccation tolerance o A. alexandrae seeds . Seeds develgped 90 days after flowering, was

rapidly dehydrated in desiccator with activated silica gel a 25+ 2

, Slowly dehydrated at 15
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Fig . 6 Effect of dorage temperature and storage time on seed germination . a . Fresh seeds o 90 DAF;

b . Seeds of 90 DAF of rapidly dehydraed 12 h with activated slica gd
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