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The Effects of Seasonal variation on the Development of Male and
Female Reproductive systems of Papaya

in ‘Khaek Dam Kaset’ and ‘Plug Mai Lai’ cultivars
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Abstract

Papaya (Carica papaya L.) is a fast growing fruit tree that is native to Central America. It is now
widely grown in tropical and subtropical areas. Previous studies indicated the variation of papaya fruit
quality throughout the year. This greatly impact the price and availability of papaya fruit. In this study,
the effects of seasonal changes on papaya reproductive systems were investigated in hermaphrodite
plants of two papaya cultivars, Khaek Dam Kaset and Plug Mai Lai. The flower development as well as
male and female reproductive systems and fruit development (fruit weight, flesh thickness and seed
number) were determined. The study indicated that percentage of viable pollen and pollen germination
in summer were lowest in Khaek Dam Kaset and Plug Mai Lai cultivars in both elongata and reduced
elongata flower types. In Khaek Dam Kaset, fruits developed from flowers in summer did not have any
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seed and the average fruit weight was the lowest. In rainy season, there was no significant difference in
numbers of ovules and pollen germination rate. In winter, percentage of viable pollen and pollen
germination were highest in both cultivars in elongata and reduced elongata flower types.
In Khaek Dam Kaset, fruit quality was highest in winter season. Therefore, it can be concluded that
seasonal variation affected the development of papaya male and female reproductive systems.
From the outcome of this study, it can be concluded that Khaek Dam Kaset cultivar was more responsive
to seasonal variation than Plug Mai Lai cultivar.
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Figure 1 The development of elongata flower type in ‘Khaek Dam Kaset’ papaya.
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Figure 2 The development of elongata flower type in ‘Plug Mai Lai’ papaya.
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uassly (ovary) Yoenanszezd 1 fvuiaedsnnuning 0.33+0.06 ¥a. AMUE1LRAY 0.67+0.06
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Table 1 The size, width and length of petal, pistil and anther in ‘Khaek Dam Kaset’ papaya.

Width (cm) Length (cm)
Stage

Petal Pistil Anther Petal Pistil Anther
1 0.37+0.06° 0.27+0.06° 0.10+0.00 1.10+0.17¢ 0.27+0.06° 0.57+0.061
2 0.60+0.00° 0.47+0.06" 0.10+0.00 1.87+0.15° 0.43+0.15° 0.77+0.06°
3 0.90+0.00° 0.63+0.06° 0.10+0.00 2.50+0.20° 0.87+0.06° 1.47+0.06°
q 1.03+0.06 0.93+0.15° 0.10+0.00 3.30+0.20° 1.20+0.10° 1.67+0.67°
5 1.03+0.06° 0.93+0.15° 0.10+0.00 3.30+0.20° 0.97+0.06° 1.67+0.67°

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Table 2 The width and length of ovary in ‘Khaek Dam Kaset’ papaya.

Ovary size (cm)/flower

Stage

Width Length
Stage 1 0.33+0.06° 0.67+0.06°
Stage 2 0.57+0.06° 1.40+0.10°
Stage 3 0.73+0.06" 1.67+0.15°
Stage 4 0.90+0.00° 2.33+0.06°
Stage 5 1.03+0.06° 2.90+0.17%

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

1.2 wuandunen nasieiile suazesdnas wariily vewsaznanugudnliae
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LLawmmmiwwuﬂuLiawummeasva gnondt 4 lusarinuninsessuagesanasinuniainiud s
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Selafin1swannauin Imamywmaa%’ﬂﬂjmamaﬂiwzﬁ 1 flvurmadsnnuning 0.20+0.00 @il AL
121288 0.40+0.10 Wy, ‘umm%’&hﬂﬁm%ﬂumamwsﬁ 2 ;,‘jmmn%ﬁalma?%ﬂ 0.60+0.00 . AINEIRAY
1.2320.06 @al. vunsslulunenseesdl 3 dauninesslaiade 0.73+0.06 @, ANENLR8Y 1.6320.06 @i, YUIA
$slelunenszesii 4 Anuniesslaiede 1.00+0.00 9u.AUE1LRAY 2.07+0.06 9y, wazauiasilulunonssesd 5
aunedalaiade 1.00+0.00 ¥y ALY @A 2.30+0.17 ¥y, (Table 4)
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Table 3 The size, width and length of petal, pistil and anther in ‘Plug Mai Lai’ papaya.

Width (cm) Length (cm)
Stage

Petal Pistil Anther Petal Pistil Anther
1 0.33+0.06° 0.27+0.06° 0.10+0.00 0.83+0.29° 0.27+0.06° 0.53+0.06°
2 0.57+0.06° 0.47+0.06™  0.10+0.00 1.73+0.15° 0.43+0.06° 0.83+0.06°
3 0.80+0.10° 0.63+0.63°  0.10+0.00 2.17+0.15%° 0.80+0.00° 1.47+0.06°
a 1.00+0.10° 0.93+0.15° 0.10£0.00 2.77+0.25° 0.87+0.06° 1.63+0.06°
5 1.00+0.10° 0.93+0.15° 0.10+0.00 2.77+0.25° 0.83+0.06° 1.63+0.06°

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Table 4 The width and length of the ovary in ‘Plug Mai Lai’ papaya.

Ovary size (cm)/flower

Stage

Width Length
Stage 1 0.20+0.00d 0.40+0.10d
Stage 2 0.60+0.00c 1.23+0.06¢
Stage 3 0.73+0.06b 1.63+0.06b
Stage 4 1.00+0.00a 2.07+0.06a
Stage 5 1.00+0.00a 2.30+0.17a

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Feduay gimllginmuniinazanuenludiuvesnduaen inasinaily suazosunas uazsly aziinng
fimundausiszesdl 1-3 egnafiudl wassngalusesd 4-5 Festsanssy mummmmmnu druauninees
E]‘LJauE)ENLﬂﬁ{LmJuauﬂawuﬁLL‘UﬂﬂﬂLﬂwmiLLau‘lJﬂﬂliJaﬂEJiJﬂﬁiJﬂ’JNLVIWﬂULLaulﬂJLUaﬂuLLUanLL(ﬂivEJu‘Vl 1-5 uaglu
uzagnauguunAnyaTIzivuInAunIuwarANEIveIdIuNdUAen nasnade Suazeaunas wavald
wnndmzazneiusudnliians deaenndesfurunanaily Tnonauzazneviuduundinunsaziinalvgnimzazne
wuguanldlang
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Nan1InTIaNUIIILATeRInas (pollen) lunzay ﬂawumwﬂmm‘umwaaumamia ane
oz@lanslun Tu 3 ggnia wuh aveeuNaTiiTinvenan elongata mamqmlmumﬂmaﬂumﬂaam usiiloAnidu
L‘UasLsuu(ﬂfumauaaamaiwmmwmﬂuq@‘vmnmLUasLszjummiummsuaaa pounasgafianAndu 82% wasdiuiu
aalaiiFislumen elongata tuldunnsraiumaain mﬂmLﬂumaiLenum“luqmauuLﬂaiwummmlmmmaamm
30% dnluggrunilas goounasihififindfananidu 18% dulunen reduced elongata fidnIuazesnasii
Fingefiaelugguuiouasaly Iu‘umwwqmauummua pouUNATTTIneTign uardiuiuazesunasilifitin wui
qmauLLavsJuumu'mluLmnmaﬂu qwmmmmuavaaqmaﬂummmmmmﬂu 3% avmulmﬂqummvm
Inunasiifingsigauas ginnuazosunashifiindfigalunen elongata wag reduced elongata duggseul
IUaY aaﬂmaiﬂmmmawm (Table 5)
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Table 5 The number of pollen in ‘Khaek Dam Kaset’ papaya in summer, rainy and winter of elongata and
reduced elongata flowers.

Flower type and number of pollen

Season  Elongata Reduced elongata

viable pollen non-viable pollen viable pollen non-viable pollen

Summer  41,387+9,968 (70%)  17,932+7,442 (30%) 38,362+6,276" (67%)  19,210+4,809° (33%)
Rainy 49,337+8,760 (71%)  20,098+8,250 (29%) 59,448+7,744° (73%)  22,045+6,002° (27%)

Winter  41,447+26,492 (82%) 9,140+6,440 (18%) 60,872+6,622°(97%)  1,887+740° (3%)

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.
2.2 9nuazepnasiuue ﬂaWUﬁUaﬂlmma

NAN13M3IUUIIIUALBBINET (pollen) ‘VliJ‘ij’mLLa“’bLiJiﬂj’me[,uu”a“’ﬂE]‘W‘L!ﬁ‘lJﬁﬂiﬂJﬁﬂEJWi 399
Y93ulinnen elongata Waz reduced elongata WuU1i1 ABN elongata ummuavamLﬂaswmmawaﬂquun Tu
qmauu,a grlufisuiuavosunasiddinliuandreiu was 1‘145]maummmumawlmmrgmawaﬂﬂrﬂL‘LJu 17%
Iu‘ummqwunLLavsJuu"LaJLLmﬂmﬂﬂu man reduced elongata WU 1uqﬂ‘mm’mmmua aaamaiwmﬁmawaﬂ
@Aadu 92%) memuawamLﬂaﬂmmmiumamqmuﬂuLLmﬂmﬁﬂﬂummm LLG}LuammmLUuLUaiLﬁuume
Frunuaresunasiilifidiandunuin 1uqmiaumauaaﬂLﬂaiwlmmmawammﬂu 18% mﬂuqm\luuamunu
aveeunasilliTialdunnsatufndu 8% voei 2 99 (Table 6)

Table 6 The number of pollen in ‘Plug Mai Lai’ papaya in summer, rainy and winter of elongata and
reduced elongata flowers.

Flower type and number of pollen

Season Elongata Reduced elongata

viable pollen non-viable pollen viable pollen non-viable pollen

Summer  15,190+2,560° (83%) 3,1354528% (17%)  12,52+1,772° (82%)  2,815+649 (18%)
Rainy 11,372+899° (91%) 1,082+271° (9%) 9,995+847° (92%) 867+357 (8%)

Winter 40,883+1,0468% (97%) 1,172+223° (3%) 46,658+8,920% (92%) 3,888+3,551 (8%)

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

muu‘iuqmaummmua aaqmaiﬁﬁ%ﬁmﬁy an ﬁgﬂuwavmwuﬁwﬂﬂmmmeLaVUaﬂvLum&J LLaUqum
vuniiduuaresunasiiiiingefign Tunvaznens 2 ﬁuﬁ: mu"lmmmmwumwaﬂmaavaaamas wazga3eu
dnalusnuausiearesanasuzagnoi 2 Wug
23 wWesiwusnmsenvesazesanaslunvazneiuduundinunsuazUdnliiane
msnsedeuesiduinisienvesareasinas veszay newuguunAnunsuazdanldane lu
ng3ou lu uazwu lagnuin qwm’mLﬂaimummiaaﬂavaaamasmmmiumaaawua mu‘luqmaumﬂaimum
nssendfigalunvazneiis 2 ug iWethunisuifleuesifuinisenazesunaslunzaznata 2 Wus vowhs 3
§9 Wudh qu@iauusauﬂawuqﬂaﬂlmamuL'LJaiLszmmmiqaﬂmanauaaqmasqamwwuqmﬂmmwﬂuﬂaﬂ elongata
d1lunen reduced elongata fiwesifusinistenvesavesnnasindifvsiu goeulunzazneiuguunainunsi
Wesliudin1ssenyedaresunanen elongata Lag reduced elongata Indldssiiu muiumamawuaﬂanluaw
wWesiduinisaonazeadinasuninen elongata g4 reduced elongata WioiuFsuifisuiis 2 Wug wuin

fan elongata ‘ZJaﬂﬂJgagﬂ@WUﬁqﬂaﬂhJa'lEJllLU@iL%UG}ﬂWNSﬂ“U@\‘]aSSSQLﬂﬁiﬁjx‘]ﬂ’)’]WUﬁqLL‘UﬂﬂﬂLﬂ‘Hﬁli Aen reduced
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elongata Lﬂai%uﬁmsﬂaﬂiﬂa”lﬁmﬁ’u‘[,uﬁy’qaadﬁué LaZHQUUIITEIRUTLUNALNEATIUABN reduced elongata
fiesidudnissenazeaunadsginiinen elongata aauiuwuﬁﬂaniumaLﬂaimummiqaﬂavaaqmaﬂﬂammﬂu
WisuileuiUasidudinisionazosunasiie 2 Wug wuin Tuen elongata L‘lJE)iL"ZJIJG]ﬂ’]iQEJﬂauE]ENLﬂﬁi‘l’l\‘lﬁaﬂ‘wuﬁ
TndlAseiy Layneon reduced elongata IumxaunawquL%ﬂﬂwm‘wmuLﬂasLﬁdummiaaﬂauaauﬂmqamw
WugUanldane (Fisure 3 and Table 7)

/ Germination tube

Figure 3 Germination of papaya pollen in germination media.

3. AsadeUAMNNYRIITUUFUTUGIwALTe
wamimwuulmmmeamumm 1 fs sveeil 5 vesnenuzaznowilnnen elongata 1t 2 Wug Tusa 3

99 Wui uzazneiuuINdIAYATABNTE LT 1IuawunuﬂsmmimLaaamﬂwam 171.67+26.55 l4/nen ol
U3 149.67+26.63 lu/nen gafouliusunudesiian 89.00+44.90 l4/nean nonsee ¢l 2 qmuuﬂﬁmzﬂmmn
i 585.70+55.87 l/nen fgounazmunaiiuiinaldvhiu 263.70£33.01 lv/aen aenszezil 3 wud1 Yiinedld
W 3 0 "meammu%ﬂuqmauua gyuniivnaldvingu 65091.84 1/mon nenszesil 4 Tuggyunuazgguu
fusnailduniian 1230.33+477.30 l4/agn 1071.00£141.00 l4/non fafeuiiuiunalitdeniian 606.3379.86
19/non waznonszedl 5 garuiiUsinalvanniian 1086.67+156.58 lai/aen gvuNIuaE qmauuﬂammlmmmmq
fusnnlagil 851.00+35.68 lai/non uay 611.33+81.13 l1/en amasiy Uinalltuanifiniuiesanfwonszes
s Imamnmsm’muuﬂsmmiﬁuwavﬂawummﬂmLﬂwﬂuqmmvmimmﬁﬂaa q diumumsiauivessld
wilugaiouuay mnﬂimmvl,sumeuamqluamLaua AeaE muiuqmauamwmwm gril 1 Udunadla
89.00+44.90 l4/non \eiingszesii 2 uﬂimmlwu‘uul,ﬂu 3 Lmﬁuawimmlwwm (Table 8)

Uimmlﬁu“[,umaﬂuvavﬂawuﬁﬂanlumam 3 09 WU AENTTEET 1 TuqmNuuamm’auﬂimmiﬁumnmam
208.00+29.82 la/non wag 171.67+39.37 lu/man muqmauuﬂﬁmmléuuawam 58.33+16.44 19/nen Aonszued
2 geruiiuTinaildunndign 720.00+74.73 19/aen Fafinainsesdl 1 59 3 win iaqaammuawunuﬂimmlﬂu
451.33+80.98 lu/nen wazqgouiiviinalvtesiian 197.00+32.79 l4/aen nenszexil 3 qwmwﬂammlmmn
flgn 1017.33+83.21 l4/non imawuﬂuqmmwimmlm 856.67+47.60 19/non fesfignfie gaiou
717.33+15.18 lu/nan aonszesi 4 qwunuﬁsmmimmawam 1220.00+87.73 la/nan saaaﬂmwqummmm
19 1111.67189.64 19/nen uazqgiouiiusunailitosiign 890.00+106.90 la/aen nenszozdl 5 wuiiluggeudl
Usnadlaannilan 1335.33+130.92 19/aen Fosa3ARgQMUIIUTINlY 1143.00+58.59 9/aen qumauu
Uimzuisuuawa@ 1000.33x101.35 li/nen Fowuivmnaldasfimdurinduiledndnonszesil 2 udaziinduy
o 9 quiieszeedl 4 uae 5 (Table 9)

<y
MsUS:U3INS Wl)//d/)\{/ KOG ASORA 18

5-7 WOADMBU 2562 tu TsviisuSuaua aladas AsUNUBU UUNUS



1¥fna Seait 18 wihil 9/14 doi: 10.14457/KU.res.2020.34

Table 7 Pollen germination percentage of ‘Khaek Dam Kaset’ (KDKS) and ‘Plug Mai Lai’ (PML) papaya
in 3 seasons.

_ % Germination of pollen
Season Cultivars ~ Flower type

Germinate (%) Not germinated (%)
KDKS Elongata 15 85
Reduced elongata 14 86
Summer
Elongata 21 79
PML
Reduced elongata 18 82
KDKS Elongata 29 71
Reduced elongata 20 80
Rainy
Elongata 37 63
PML
Reduced elongata 27 73
Elongata 59 41
KDKS
i Reduced elongata 73 27
Winter
Elongata 57 43
PML
Reduced elongata 63 37

Table 8 The number of ovule of ‘Khaek Dam Kaset’ papaya in summer, rainy and winter of
elongata flower.

Number of ovule/flower

Season
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Summer  89.00+44.90b 263.70+33.01b  650.33+£91.84 606.33+79.86 611.33+81.13b
Rainy 149.67+26.63ab  585.70+55.87a*  632.00+113.86 1071.00+141.00 1086.67+156.58a*

Winter 171.67+26.55a*  263.70+33.0lb  650.33+91.84 1230.33+477.30  851.00+35.68ab

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Table 9 The number of ovule of ‘Plug Mai Lai’ papaya in summer, rainy and winter of elongata flower.

Number of ovule/flower

Season

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Summer 58.33+16.44b  197.00+32.79c  717.33+15.18c 890.00+106.90b 1000.33+ 101.35b
Rainy 208.00+29.82a  720.00+74.73a* 856.67+47.60b 1111.67+189.64ab  1335.33+130.92a*
Winter 171.67+39.37a  451.33+80.98b  1017.33+83.21a* 1220.00+87.73a* 1143.00+58.59ab

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.
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6. msUssiuviwidnug enavuiions uazsuiudn
4.1 uraznoiuIHINANNEAT
mamimiaumsmﬂmmwwauva gnaldun hwiin euvunde TusouTnudt gungiigalu
mwumaamawmuwamaaaNaﬂskuamquuamﬂmmammﬂmauvavﬂawummnmLﬂ‘wm Iﬂamamwwuﬂuqmau
wihmdnuatosfigaity 1.27+0.26 nn. mumwwmmauuwmw mawwmuﬂquunummumLuaaqwam
WU 3.05+0.24 4. uae NaﬂnwwuﬂuqmaummmmmLuauawammﬂu 2.92+0.23 @l. (Table 10)
wannuudmuInsiasunlasaningienniadidanansenulnenssre Usunuuinves
UraznaRuUTUINALNYAT InuHALzaY ﬂawwwuﬂumqqmau"l,ummamqLmﬂmqammuaammﬂuqmau 9 91U
Luamammzﬂumauvauﬂaww@uuﬂugmwmmmmumawam 288.91+155.7 Ludn mawwwuﬂuqmummmumam
auysalvindy 149.44+69.48 Wwan uaznanzazneiamuiluggruinunssenluna 63.13+35.94 lwan vie
Uszanas 12.4% drulugaiounasiulinunissenluna (Table 11)

Table 10 Quality of fruit (weight, thickness) of papaya in ‘Khaek Dam Kaset’ (KDKS) cultivar harvested

in 3 seasons.
Number of seeds
Cultivar season
Total seeds Seed integrity Seeds germinate in fruit
winter-summer  506.28+213.86" 288.91+155.70" 63.13+35.94"
KDKS summer-rainy  0.00° 0.00° 0.00°
rainy-winter 274.33+101.24° 149.44+69.48° 0.00°

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Table 11 Number of papaya seeds in ‘Khaek Dam Kaset’ (KDKS) cultivar in 3 seasons.

Number of seeds

Cultivar season
Total seeds Seed integrity Seeds germinate in fruit
winter-summer  506.28+213.86a* 288.91+155.70a% 63.13+35.943*
KDKS summer-rainy 0.00c 0.00c 0.00b
rainy—winter 274.33+101.24b 149.44+69.48b 0.00b

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

4.2 uzaznowududnldans

mnmuﬂsﬂum&mﬂmmwwa Ieun dndnnanazaiuvunie mwmmmuﬂmamaa
IEEE nov 3 g dulduendatu ermundede wauzay ﬂamwwuw1qumuwuLLa qmauumwwmmama
mam 2.81+0.26 4. WAy 2.75+0.21 . dndluggrufanunuiiletosiian 2.52+0.11 g, uifuldieniin
mwmuuumwiml,mﬂmmumn Jeyhlinsuimsiwuiveswaugazneiugudnldaislaiinnuduiiusiy
mnﬂaauuﬂmamwnummﬂ (Table 12) asm"l,iﬂm‘wmﬂumamw@uuﬂuawmwmmumamu,a fLudnd
aummmnmﬂuqmu N sawmmumawwm 630.55+255.50 udn waziuanauysalddiuiu
513.96+218.49 Luén qmaumuam‘wmm 459.23+141.72 wan wasdwdnanysalu3uin 314.23+95.54
wila wagnuuiidiuiuiudafionun 358.50£122.62 1wan wazdurumdnauysal 239.5588.94 Ludn
Tuita 3 g9 lnunfwdasenaigluna (Table 13)
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Table 12 Quality of fruit (weight, thickness) of papaya in ‘Plug Mai Lai’ (PML) cultivar harvested

in 3 seasons.
Cultivar Season Weight (kg.) Thickness (cm.)
winter—summer 0.86+0.31 2.81+0.26°
PML summer-rainy 0.78+0.13 2.75+0.21°
rainy-winter 0.76+0.14 2.52+0.11”"

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

Table 13 Number of papaya seeds in ‘Plug Mai Lai’ (PML) cultivar in 3 seasons.

Number of seeds
Cultivar Season

Total seeds Seed integrity Seeds germinate in fruit

winter—summer  630.55+255.50%" 513.96+218.49°"  0.00+0.00
PML summer—rainy  459.23+141.72° 314.23+95.54° 0.00+0.00

rainy-winter 358.50+122.62° 239.55+88.94° 0.00+0.00

Remark: Means with different letters in the same column are significantly different at P = 0.05 by Tukey
test.

LM@LUi&JULw&JUﬂmmWNa%m Ay ﬂawuﬁLLﬁJﬂmmHmLLa”Uaﬂluaw Nnuingaungilas (qm%au) GG
ﬂi”V]UI@EJWN wﬂmmmwwaamaa Imma‘wwvumuﬂma LLa”"\]"Iu’JuLMaﬂIUM”a”ﬂE]WiJﬁLL‘Uﬂ@]’]LﬂHGﬁ EJOJMQQJW’I (i]@]
%UN7) dmanse muiumqmmm%mmumaﬂ LLavmmuLuamwaummmmﬂuwa ﬂamaaa‘wuﬁ LLa"’EJQ‘Vl’ﬂ,‘Vi
AMNINNG Tgun vimdnua isdulunyay ﬂa‘wuﬁl,mﬂmmwm a&mliﬂmuwuaﬂwm”wimmmﬁﬂa N1599NUDY

LmamiuwaiumxasﬂawquLmﬂmmwm

| 50l |
ma‘uaqmiLﬂﬁEJuLLiJaqqmﬂ’1aTuaau"fJffiaizwﬁuﬁuﬁ‘maznaﬁuélmﬂﬁﬂmwmuazﬁuéﬂé’ﬂlﬁmEJ nogly
anmuUasnisnaaes lngasiadeunisiaiuIvenenuzazne N1sasIRaeussuuiuiugiwaguay szuuduiugine
o uaznisnmaaeuthmiinug enusuiie Swauwde vemauzaznelu 3 ggniafe qmlu fn5ou waznemun
Taofisenuigumgdiimnzausenisisydnlalunzaznesgseming 20-30 °C (Campostrini and Glenn, 2007;
Schulze and Maharaj, 2007).
nansAnwIsEUUAUTUg AU nsATdUUTINMaYeeNNaTIraznea 2 Wug fuTinuazesunas
%amwumﬁlqumwﬂumaﬂ elongata uay reduced elongata vasugudnldaty diuduunannunsazny
az aaamasmmmmﬂwamiuqmauua N7 wazUTunaay aaamaimlmmamummmmaaduqmamauwumlu
uzagnevis 2 fius osnszuvduiusimadaziinnuseulmseanmuindessnndign deandedannnINeLYes
Sage et al. (2015) ngi ma‘v1iwwauwumwmw&ummmmmbmmaimummmsammmwmauiuwwmEJ
vilnlaglutl 2559-2560 wasﬂ,wmmiaa]aammmaaqmauamumw 38.8-20.3 °C lpgdlanuunneneuosgaimgil
guanuazdanhiy 18.5 °C uavgamgiiidsyszanal 30 °C M153189MU8S Saini et al. (1983) uaw Young et al.
(2001) Tgamgiifiganin 30 °C Tussezrou meiosis uivsres pollen maturity dwwasieruiiinvesay 90UNAT
mama%ﬂumaa@mmamamimammaiLLawmiasmua@ wazdanuiluiuguundinunsagiiuiinuaseeanasid
Finluman reduced e longata YSunaasndniuguanldane wﬂummﬁwummﬂmmwmmwvmmmammmum
ninfugudnlidane nenazdideieduiivguin enaifnnndnvazvesfunzazneiuguundinuasiififugs felu
wauaznnseen aummsawcﬂmu"lmwwﬂwmm%mmiﬂmﬂuaaavaaamasmmm meuﬁﬁaﬂlmmauumﬂwmv
Fuiiiie Fesud uarluunagu mswandsdanieedin Lﬂaimummwmaﬂmaqavaaamamvavﬂam 2 fiug wud
1quunmﬁawzﬁumﬂﬁﬂaﬂsuaaavaaamaiawawﬂumaﬂ elongata waw reduced elongata a3V 2 Wug uaw
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qumsaumLﬂaimummiqaﬂmaaa@aamﬂmmﬂﬂumﬁamua aamﬂaamummmmnawmwmaq ANTNTTN Uy
A (2557) 1IN1590NKkaLANTTInYR AL aadLﬂaiamaﬂuqmamaduvavﬂam 11 Wuﬁ LLa“’L‘UaiL“Uumﬂ’]idE)ﬂleaﬂ
ay aaqmasﬂmmaaﬂaaLuaaaiuaﬂwwamwﬂmaﬂ (Sunoj et al., 2017) ag aaamaiaauimmaammwaﬂuqmau
aaam‘[,mmmsaiwavaaamaﬂumaﬂ amﬂasmummsaaﬂmmavaaamas ansaunsAndnuazsuILLEavesia
Tn# (Devasirvatham et al., 2012)

nsnTIvaeUsEULdUiudmeade Tnansiudsunaluveus zaznoma 2 Wug wudn mﬂimzulmawamiuqm
AUBAZUU LLmiuqmﬁauuawmulsuﬂsmmuaEJ ammmaﬂuqmauawmmamamiwwmmaﬂsvwauwumwmm
Tneanupienfiunanenudeudwalisuaresnnasiaunfnazdiuues style s1eenuaNAeNinasonsHaL
warfdwalinsiauvesssldRaunflud®ndt waz uvidowe (Sita et al,, 2017; Giorno et al., 2013) gauMias
fnalinissenvetazesunasanasinlinsuaniulianas LLavammmwﬂmm3wsumamasmLsﬁumaamwuﬁ
wiadlgvilinisadnsldanas (Sita et al, 2017) ‘Uﬁumlm"luqmaumuﬂimmwamad

N13MTIVADUANNNNANZAZND Tawn Umidnwa AU LazduauNAnluNa ﬂaﬂwwmmmmm
mmLLavLnuwaaﬂiuqmauummﬂwa mmmmmaawm mumanwwmmiuqmauua iunagaudainin
AUUUILLD ADUTIAN Immawwﬂuwuﬁuﬁuﬂmmws amvmwaa:umuwﬂ,uﬂﬁwwuwaqiuwauwuawmﬂﬂm
fualimtnug wazauvunileanas Tamaki et al. (2011) s1e91u m‘wuﬂmaua IIUNAYDILL amamamu
anaslunug Sunrise Solo wag Wonder Flare L:uaaa’lumaqmauwuﬁﬂaﬂlmawammmﬂwam ganuvuielil
mmummmﬂum 399 Srnudedufidusndedonildifinadeivioguiu wamimwaaummumam WU
LuaLmaqmaummumamwamaqamamulmﬂ soliflwdnluna edradulunzay ﬂEJW‘lJﬁLL‘UﬂW]LﬂwG]iV!LQJEmEJﬂ
Wawluggeeulusudmaannudt ldfwdalung Iﬂaammmmamw 30 °C ammsmmﬁuamaﬂwmm (stigma)
LAZNITI9NTVDIALDDUNATIUAIUTDY stigma Uag style LLavaqmalwavammaﬂuawmmﬂaaamﬂiuLW@LGU’IVLUmau
Aulalel (Sage et al., 2015) Wunalvinswauanasdwiliudnanas nssgaues LeSJak and Calderini (2017)
mammmLwﬂuszmﬂmaﬂu’[,wmmsaaﬂmanmaqﬂuaaamalwmmul,uamamam 30% mummaamﬂaaaﬂu ey
mmwmuﬁum Ugarte et al. (2007) mﬂimmﬁummamﬁumﬁwwm WU 917878 T1UIstadanas Luaammuaqﬁuu
msl:daEJuLLiJawaqqmmamammu AU mmimaauwaqLLawastmmwwzjmaaaiNLuaﬂmwa’mammiaiw
Luaﬂaﬂuwmmvﬂam LU mﬁzmw frduen duden fuaudia LLa“ﬂ’J‘WiJ (Vicente et al,, 2017) wazdawudninin
mmamaamamiumam ¥asNe ezNLﬂumwumwmmﬁuaqmamquunua muwaaﬂiuqmauuLuamarﬂ,uwa
UrALNONUTULUNANNYA TN IRUGLAE? 0199 mmmmwLﬂmmﬂi‘]amEJmsfl,uLLavmauaﬂmsammuwﬂmmsaaﬂ
Guaamaﬂiuma WU e gaumngll UiuwmuwmwaiuLuam aaﬁmu WagANANYSAIvELAR (Sano et al., 2016; North
et al, 2010) LLauLuam‘wumiqanmsﬂumaﬁ]waaﬂiumumawmmﬂawwamam‘umaaﬂuwaLﬂumﬁlwm LRTAINIIU
ﬁﬁmﬂawmuwmﬂuﬁmwmauuwuamﬂmﬂmmmaﬂiuma Fdudanissenmelunarrazidunainnis
WasuwawesUSinaugesluu Tnganis ABA Lay GA (Wang et al., 2016; Shu et al., 2016)

GEL

wamsLUasJuLLiJaaqmmauwamaivumuwumwmLLavammsuaauva gnofugunAnensLasiuguanls
1o Ingianzluggiou nuihdwiuareunasiilifitinduisuiuun wWediudnistenvetazesunasanas
Fruulvanas Srumdnlunaasasluiuguandunens lusasitusudnliaenevaussdensiudsundagnia
uaamwmmiaﬂwm’lmmﬂuamwu’maamﬂasJuLLiJaquﬂlmmmwwummnmmwm

) anAnssuUsznA

NATeilasuuatuayuIIN@ TN UTRILILATYEAIIINGINTINN (ann.) way d1UNUANENIINNIT
Wousiand (9. wazanuiiviinsAnugudideuarianniivinuniou nalvfivary auzinuas MunaLay
Ve fuinisnguideuazimaluladdrinmiigiarnsianisuuuysannis audiugimnssuuazimalulagydinin
WA harAudwAlUlaBTINIMNYAT IININGIFUNUATAIENT INBNVAMUNIREY

LONE1591999
nosusIANSNstinuansnalulagyaviu. 2557, uzavne fiviAsegna ATnn1esae. drunfuiufvu.ngunne.
280 u. .
ANTNTTAU ASHNA, Nwel BN, AINa wd uay \n38edn Inewsd. 2557, HAYBIANARDALITIN

LAZANINDNUDIAZDDINATULAZND. LAUNYAT 42: 174-179.
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