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ABSTRACT

TITLE : COMPARISONS OF MORPHOLOGICAL CHARACTERS AND FERTILITY
BETWEEN DIPLOID AND TETRAPLOID CURCUMA HYBRIDS

BY : MALIWAN JURUTA

DEGREE : MASTER OF SCIENCE (AGRICULTURE)

MAJOR  : AGRICULTURE

CHAIR : ASSOC.PROF. PONPIMON SURIYAPAT, Ph.D.

KEYWORDS : CURCUMA HYBRIDS / MORPHOLOGICAL CHARACTERS / MEIOSIS

/ POLLEN

This study aimed to compare morphological characters and fertility between diploid and
tetraploid Curcuma hybrids (Curcuma alismatifolia x. C. rhabdota). In addition, the meiotic
behavior causing pollen sterility in the diploid hybrid was also studied. After two-year-growth
cycles, the morphological characters of these plants were investigated. The results showed that the
plant heights of the tetraploids and diploids were the same, but the widths of the leaf portions of
the plants in the tetraploids were 11 % wider than those in the diploids. These differences resulted
in larger leaf areas in the tetraploids than in the diploids. Inflorescence lengths were the same
in both hybrids, but the width of inflorescences and the diameter of peduncles in the tetraploid
plants were significantly wider than those in the diploids (P < 0.05). The flowers of the tetraploids
were 16 % larger, with thicker petals than the diploids, resulting in a longer flowering period
(6-7 days). The tetraploids had larger anthers which contained 22 % larger size pollens. In
addition, the rhizome size of the tetraploids had a larger diameter and had more root numbers
than those in the diploids. The fertility studies in these hybrids revealed that the diploids had most
of the nonviable pollens (99%) detected by aceto-orcein staining. While the tetraploids pollens
had 18% viability and 28% germination percentage in medium containing 10% sucrose.
Pollination by the tetraploid themselves and with Curcuma alismatifolia caused fruit set to be 16%
and 13%, respectively. However, the seeds from these crosses were not germinated. The meiotic

behavior in pollen mother cells (PMC) and its implication on the pollen viability in Curcuma



hybrids were studied. The results showed that PMC of the diploid hybrid in anaphase I displayed
54% with a normal anaphase. Irregular anaphases showed 24% of cells with chromosome bridges
and 22% of cells with chromosome lagging. Even though the chromosome numbers from each
progenitor were unequal, abnormality in bivalent pairing was not detected. These results suggested
that the sterility of pollen in the diploids may be caused by chromosome structural hybridity due to
chromosome inversion. The tetraploid PMC displayed 90% with a normal anaphase I,

consequently, its pollen viability increased to 18 %.
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' =1 ' ~ =Y = o ] I'd = =t
sadosvelimsudsnyluInGavesdundoa i liusaz lulasadess 2 fnadee fe
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Ha18¥Y (Goldberg et al., 1993; Furness and Rudall, 1999; Scott et al., 2004; Fuzinatto et al.,

2008) AIAAIIUATNG 2
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POLLEN MOTHER CELLS

FREE MICROSPORES

l Mitosis

BICELLULAR POLLEN GRAIN

o e

o
Vegetative

Hucleus Exine

i
2 ;!\&
s

e

&VVegeiativs cell nucleus
\\&v——-——-Sperm cell

Pollen tub >

Vacuole 5
e Genprative Gell

Vegetative Celf Nucleus

; WMATURE POLLEN GRAIN
GERMINATING POLLEN GRAIN (TRCELLULAR)

a ) 7N v 9 .
NMAN 2 MINANUIVDAUFAATUWUTNAN (McCormick, 2004)

o @ 1] 4 a
MIfAnEIfaTzezRaMsvednenfuTzesnmsiusasuuyly TeGauss PMC
W ldensaszyvuaenimunzauiuszozmautluTeFaves PMC uaztimendoullld
e o o = = 1 a 9 < dy =
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{ Qs o I'4 1 o [
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-] @ ] 4 a o [} 1
Arabidopsis 31U 12 528% nuszezmsuawaduuylu Tedannadaonudasses Wi
YAUe9AeNe s Ul ANUFURUT A UTZ e MILLLTad 1asansouRTuuIanIINe11 0.3 — 0.5
o s ' a H
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1 ] '4 Y 1 1 1 o
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¥ Y =Y o o o o 1 a
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{ l o ] ] I'd ) d‘d
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o - ' < ~ aAa ' 4
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[l LR 1 [ 3 o/ 3 = ]
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=Y o 1 3 = { {
luTedaves PMC 1inrasasnasundls 18 3 wila ansdenldaenfifuvuianueimae

4.5 - 6.0 4. (Winston et al., 2002)
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auvganuiiunduvesganayorufaiulusznneduneuil PMC Wain
14 3
ludluluTasmlesifudlinmsuduradunylu TeFaRndnddauds sos T swle 1110z 009
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@ Yo By = ' o & 2 1 = <
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4
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Allium ampeloprasum spp. Porrum wummﬁﬂﬂﬂmumm’fﬁjﬁwaﬂmTuicxsmjmﬁﬂuiu



22
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a$ramiuyad §ud'm1ﬂﬂﬂmuma'1ﬁymﬁ]ﬂzﬁmsa%’m’éaﬁ’mmaﬁé'@memﬁmfluﬁamﬁaﬁ
wnadin A5end1 T insing o1 (micronuclei)

Lu and Bridgen (1997) wummﬁ@ﬂﬂﬁ"ﬁy«mu chromosome bridge e
chromosome lagging Tu pmC ‘ﬁi sozuouula 1 uaz I YDIQNRAY Alstroemeria  aurea
Graham x A. caryophyllaea Jacq ﬂ’JWQJﬁﬂﬂﬂa‘ﬁﬁﬁ’ﬂﬁ%ﬁﬂi&ﬂﬂﬁ?!ﬁ@ﬁﬁﬂﬁiﬂiIﬁJI“KlIijl:
mﬁauﬁﬂSzﬂanﬁvmﬂu"lumauﬁ‘lu’gmmﬂaaﬂmnﬁu"lﬂgmssiaz%wmmaﬁ INYULAINAN
T;ﬁwaiﬁ’ﬂﬁuﬂawaﬁwqwﬁﬂ uazdwademsuturadizezdy o Aadndldanliannse
a¥uazesusgiidiuund1dreandoafunsfnmues Song et al.  (1997) lugnmanves
Allium fistulosum X A. cepa nuanuAnnAveslas TuTamiauuy chromosome bridge 1ag
chromosome lagging Lflummmﬁﬁﬂﬁ’zﬁﬂﬂ311;Lﬂuﬁﬁuiugﬂwawauﬁﬂﬁaﬂﬁ' Tuues
13311915 ANYIYOS Adaniya and Shoda (1998) #1835 e¥nsuaieluleFaves PMC
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zozuenwle 1 Whummgilfazoousyves Curcuma lorzengii Huningld

TudngorauwudlinnudalndvesnisusnesnainduvesIny Tu Taalu
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