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ABSTRACT

This research project consisted of Z2experiments with the objective of
obtaining cultivars of sweet peppers that matched the cultivars and new cultivars
with heat-tolerant characteristics and high yields.From the experimental mixing and
selection of sweet pepper cultivars found that population formation for selection by
crossing 7 varieties of sweet peppers with 3 varieties of hot peppers: 13 hybrids. In
selective cultivation operate Chiang Rai and Kanchanaburi get sweet peppers that
can grow yields well in the summer and has a shape like a sweet pepper. 3 pairs of 5
stalks each were planted for selection in the F2 series of 15 stalks, 50 trees each,
totaling 750 plants separately. Each seed was collected separately is a species in the
3rd generation of selective cultivation, it was carried out in Chiang Rai. 75 cultivars of
sweet peppers were selected for selection in the 4th period.

Pepper double haploid lines are useful as breeding material for parental lines
in hybrid development. Anther cultures of the pepper F; hybrid of sweet pepper x
bell pepper were performed. Characteristics of pepper flowers with microspores at

late-uninucleate stage of development with DAPI staining and then examined with a



fluorescent microscope. The anthers were cultured on C medium supplemented
with combination of 0.1 mg/l 2,4-D and 0.1 mg/l kinetin. The highest member of
plantlets at 2.5 plantlets/100 anthers. Chloroplast count techniques from leaves of
regenerated plants was be used to determine the ploidy level. The results revealed
that all 23 haploid plants were obtained. All of the diploid plants were spontaneous
double haploid for the total number of 21 plants. However, the resulting pepper
plants have a wide variety of characteristics. Therefore, cultivating a hybrid plant that
has been selected for at least some time may be a way to increase the chances of a
double haploid pepper with the desired characteristics.



NNINANLATARLABNWUTWINIY

Hybridization and selection of sweet pepper

virddd  maudu ¥ Afss 25UAYE Y aowne s U’
Tatsanee duangyamy Sasitorn Vorapitirangsreey Sutamas Na—nany
vy eidan” dynud wndina” wawidy fina”
Witchaya Srisook”’ Nitchakam Nareawuttikun Pornpanuch Meekul”’
Suswa \Woins” duos 93uns”

Watcharaphol Chuaphet Sanong Jarintorn”

AdnAny (Key words) msuSuUsaiugiiy (plant breeding) n1sAmiden (selection) w3n
%IU (sweet pepper)

UNANED

N15NAaeIngUsvasAiveAnyImugNI NN SN YMEASIMINRUG wagiuglny
gy P v a o a 3 ] Y
NUANWUSNUITDUY ‘L‘mmamamga ANUUNITNAADIPNLARAIAL 2562 09 AUyIYU 2564  N13
aswssrmsdmsunisAmden Inenaniugninniudua 7 Wugiunsnuean 3 wug la
NNANTIUIU 13 @J’mauﬁaﬁ ‘California Wonder’X‘Uanaaei191’ ‘California Wonder’X
NNy’ ‘California Wonder’X‘ugllng’ ‘Spider X‘“Unaaesl91’ ‘iunes’X Unnasy
1917 ‘e’ X udlneyal’ ‘dunes’ X udilne’ na13a1838’ X ‘Unaaedlol’ ‘Inansd
1838’X‘udllne’ ““Giallo’X U1nAaed191’ ‘#3nmuIIX Unaaaslol’ winninuaaxX udl
Mgyl wag ‘WInuuIX udllng’ Tunsdandaion anliun1s@esseuasnigauys la
WInuNausas iUl IinandelastugiigSouuaslidnyae sunsaniiounsnmu
1991w 3 duanqgay 5 aeau andgninevinisdadentugu F2 $1uiu 15 agauay 50
v v Y & v < < ] Yy & v § o & v oA oAl
au laviedy 750 A seninuudawiazduiluaieiugiug lunisugnAnidensui 3
AnduNMIIdesse lansnyauidadenld 75 aneiiug iiedandadeniudan 4 deld

S

5

YHITUNUEIUTLITY B.45099 9.1389578 57000

fa o o .d'

Gl
Y
QHEJT\]EJLLaSW(ﬁuuWﬂWiLﬂ‘UﬁliWﬂJL‘?JENT]‘EJ 9.L1E578 2189518 57180
Al
Y

QR

fa o o

=) IS a
UYIRYLATNRIUINITINBATNIYIUYT 8.0487 3.NT1EYIUYUT 71000

S

U av A

ADTUVUIVYNYEIU L‘Umﬁ]ﬁlﬂyﬂi ANIUNNA 10900

Abstract
The objective of the experiment was to determine the cultivar of sweet
peppers with the corresponding cultivar characteristics and new, heat-tolerant, high-
yielding cultivars. Experiments were conducted from October 2019 to September
2021. Population formation for selection by crossing 7 varieties of sweet peppers
with 3 varieties of hot peppers: 13 hybrids were obtained as follows: 'California
Wonder'X'Pak Khlong 191" 'California Wonder'X'Manikan' 'California Wonder'X'Manee
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Thai' 'Spider X'Pak Khlong 191" Thunder'’X'Pak Khlong 191 Thunder'X'Manikan'
‘Thunder'X'Manithai' 'Polaris 1838'X'Pak Khlong 191" 'Polaris 1838'X'Manithai' "Giallo'X
'Pak Klong 191, 'Pak Klong 191', 'Pak Klong 191", 'Pak Klong 191", 'Pak Klong 191" and
'Pak Klong X' Mani Thai'. In selective cultivation operate Chiang Rai and Kanchanaburi
get sweet peppers that can grow yields well in the summer and has a shape like a
sweet pepper. 3 pairs of 5 stalks each were planted for selection in the F2 series of
15 stalks, 50 trees each, totaling 750 plants separately. Each seed was collected
separately is a species in the 3rd generation of selective cultivation, it was carried out
in Chiang Rai. 75 cultivars of sweet peppers were selected for selection in the 4th

period.
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SP06 3.8 8.1 140 560
SPO7 4.3 6.5 110 780
SP09 5.2 6.3 120 820
SP11 4.0 5.6 85 1,210
SP12 3.8 6.2 98 1,024
SP13 4.3 52 74 1,040
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fa o

=

=

A3197 6 VUANE Uniea LazNaNAnTaINE LT 2  AugITeNyaIU e
S FUNARA(T) dwiinua NANAR
_ (nfu) (Alan3u/ls)
n414 912
SP11-1 4.4 6.4 75 1,237
SP11-2 35 5.4 98 1,093
SP11-3 58 53 74 1,123
SP11-4 4.4 49 85 1,460
SP11-5 3.9 5.3 85 1,238
SP12-1 4.5 5.6 87 1,244
SP12-2 4.6 53 78 1,394
SP12-3 4.0 6.4 84 1,049
SP12-4 53 5.4 95 1,024
SP12-5 58 5.6 79 965
SP13-1 3.7 59 87 1,207
SP13-2 4.3 6.2 75 1,545
SP13-3 4.7 5.6 74 1,235
SP13-4 4.9 6.4 78 1,043
SP13-5 53 5.7 89 1,021

M54 7 YUIARA UNTINNG UAZHAKFRVBINTNMIUGNHANTIN 2 0 AIN.NYIUYT

=

9

S PUNANA (L) Ywinua NaNER
~ (n5%) (Alan3u/ls)
N4 917

SP11-1 5.2 6.7 75 983
SP11-2 4.3 59 78 844
SP11-3 4.6 53 89 1,103
SP11-4 4.3 52 87 1,021
SP11-5 5.6 6.7 77 1,167
SP12-1 4.2 6.2 72 958
SP12-2 4.6 5.7 70 873
SP12-3 5.8 6.8 77 854
SP12-4 5.4 6.3 97 1,034
SP12-5 4.7 5.6 79 982
SP13-1 57 6.4 74 1,012
SP13-2 5.6 7.4 72 1,123
SP13-3 7.4 7.8 70 943
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SP13-4

5.7

6.5

82

1,003

SP13-5

6.4

7.5

93

1,211

fa o A

M1571991 8 vuana Umtneg uaznandnvesninmiugnuantan 3 u qudideiivaiu

CINEAN
sWa SUPa (L) dhuinua (n3w) NANEAR
_ (Alan3u/ls)
N4 817

SP11-1-1 4.2 6.2 87 1,345
SP11-1-5 38 5.3 85 1,043
SP11-1-33 3.9 6.2 84 1,242
SP11-1-36 43 6.1 85 1,450
SP11-1-46 4.3 5.6 73 1,201
SP11-2-2 a7 6.4 74 1,223
SP11-2-11 4.8 6.3 78 1,300
SP11-2-33 53 6.7 68 1,216
SP11-2-41 4.7 6.2 89 1,033
SP11-2-47 48 5.8 79 894
SP11-3-7 4.2 6.1 86 1,012
SP11-3-9 a4 5.6 89 1,145
SP11-3-24 4.3 6.3 74 1,400
SP11-3-36 a6 6.3 62 1,100
SP11-3-40 4.8 6.8 78 928
SP11-4-4 4.3 6.7 78 878
SP11-4-16 4.7 5.6 78 985
SP11-4-29 5.6 6.7 65 897
SP11-4-35 5.3 6.3 7 1,326
SP11-4-39 5.2 6.4 86 1,200
SP11-5-2 4.7 5.7 78 873
SP11-5-11 4.3 5.9 89 830
SP11-5-17 4.5 6.4 76 940
SP11-5-21 34 6.4 67 1,033
SP11-5-25 6.2 75 65 1,490
SP12-1-4 45 6.5 84 1,393
SP12-1-8 4.1 5.2 88 985
SP12-1-24 4.6 5.3 68 870
SP12-1-38 3.7 4.4 69 1,090
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A1519% 8 (519)

Sa SUAE(TL) Ymiinua (n3w) NANEAR
_ (Alan3u/ls)
N4 817

SP12-1-48 5.0 5.6 76 1,022
SP12-2-3 4.1 5.6 78 980
SP12-2-17 4.3 6.3 87 1,130
SP12-2-38 4.2 6.5 86 1,021
SP12-2-41 5.2 6.9 85 1,157
SP12-2-47 4.1 58 78 1,290
SP12-3-7 4.1 5.7 79 940
SP12-3-18 53 6.5 83 900
SP12-3-29 5.1 6.9 95 1,034
SP12-3-35 4.2 58 84 1,033
SP12-3-46 5.2 6.7 79 1,134
SP12-4-1 5.1 6.8 76 1,230
SP12-4-7 5.7 6.8 84 1,356
SP12-4-10 6.4 6.9 94 1,029
SP12-4-15 6.2 7.5 87 1,211
SP12-4-26 5.4 6.5 78 943
SP12-4-29 4.3 7.4 85 865
SP12-4-35 4.5 54 86 856
SP12-4-37 5.1 5.4 76 790
SP12-4-48 53 6.8 67 970
SP12-4-50 4.3 5.6 86 985
SP13-1-8 4.2 54 84 1,033
SP13-1-17 4.1 5.6 64 1,094
SP13-1-43 3.7 4.8 68 1,210
SP13-1-46 3.8 4.5 78 1,370
SP13-1-49 3.4 5.4 58 980
SP13-2-7 4.3 5.8 87 879
SP13-2-15 4.3 5.2 65 986
SP13-2-23 4.1 53 67 750
SP13-2-31 4.6 5.7 63 760
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A1519% 8 (519)

S UL Ywiinua NANER
- (n3u) (Alan3u/ls)
N4 812

SP13-2-41 51 6.8 76 1,220
SP13-3-5 4.1 6.7 75 889
SP13-3-7 4.2 6.3 78 1,160
SP13-3-23 4.0 6.7 86 1,204
SP13-3-25 52 6.4 76 1,120
SP13-3-31 4.1 5.6 73 988
SP13-4-8 4.1 5.7 67 1,000
SP13-4-19 53 6.4 69 980
SP13-4-20 51 6.8 79 876
SP13-4-22 4.4 5.6 85 985
SP13-4-27 5.2 7.3 83 1,000
SP13-5-6 53 6.4 78 1,124
SP13-5-22 6.2 6.4 70 980
SP13-5-25 52 6.8 78 1,100
SP13-5-43 6.1 6.8 87 1,210
SP13-5-50 5.7 1.2 83 1,100

MINANTUGNENMIIY 7 Wuduazninuedn 3 Wug anunsaiuwdaiugle 13 guay
il ‘California Wonder’X‘U1naang191” ‘California Wonder’X‘wginngyail’ ‘California
Wonder’X‘ugilny’ “Spider X‘U1naassl9ol’ viumes’ X Unaaselol’ “viunes X udl
Ina3a1838 X wallne’

A3UNaN13398 uazdalauauuy

nMgatl’  dunes X udlny’ wan3a1838’X Unmanil9l’

“Giallo’X‘U1nAaod191’ “WInuudIX Unneasdl9l’ winnaudaX udngail’ uasg

‘WU udllng’ Tunisugndaiden Andumsi@isanenwaznigauyd lansnniaud

anansaLaseiule inandalanluiiiggSounasidnwaugsunsanileuninuniu laduiu 3

ANaNag 5 @iy ulgniievinisdadiontugu F2 91uiu 15 angdusay 50 fu lavidu
v [ <3 ! e [J [N N v A oA o a A a

750 sy uennuaaudazauluaeiugiug lunisugndadensuil 3 aulunsndigese

lowsnvnundadenld 75 angiug iivedandaidenludan 4 sely
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nawnziAssduazaananiesiewiniuaeiussudausnased
Anther culture to produce double haploid sweet pepper system
wawidy fina” Fauudingal wmlngr” virdld  mandu ”
" Wattananikorn Theppota Y Tatsanee duangyamg
ARss 25UAYE Y a5n1A o1 1w’

Pornpanuch Meeku
Sasitorn Vorapitirangsreey Sutamas Na-nan”’

AdAgY (Key words) N1siwziaedsuazeaangs (Anther culture) duidaugnasss
(double haploid) Wsn©U (sweet pepper)

unAnga

msafsaeiudduidanonassdiuisnsnivssloviseusuussiugidesannidu
nsanszerailumsadsiivaeiuiu nzdesduaresunamdngnuandadl 1 sewing
winyufundnugniieailminmiuaeiuisuidawonaees NidnwugnusouLaydl
NaNANg Y sAnwdnwazvesnonniniitilulasauesegluszes late-uninucleate M3
foud DAPI wimsiadeudondesganssatgoaisaiud ethduazesunasimeidiosuy
91M15gns C fiu 2,8-D Aadudiu 0.1 un./a saudulafiu pududu 0.1 un/a. Sn1s
waudusugsga 2.5 dusio 100 Suazesanas Wlensaaaeuiuiuyalasiulausenisiy
Srununaelsnanadluwadauwuidundniidufnasedi I uduninduidauswasediiinan
mafivsnulaslulendueduanmmzdoaisuouioau 21 fu uasdundnfiduduuen
wages 23 fu egnlsfnusunindldfiamumainransvesdnuurandeiunsivugnuay
frinunsdmdonaunusiuwdodsiosdiniaiinismsfesraduiznsiiasdiy
Tomalsldsuminaneusuiniddnumenudomnisuniy

1/ &
Uy

Uy

1Y

o a = ' a
BuaziRuINSINYASTgUTeIse o.ulase 2.889518 57180
JuNvEIUTLITY B.15099 9..389578 57000

e e
oD b

ABSTRACT
Pepper double haploid lines are useful as breeding material for parental lines
in hybrid development. Anther cultures of the pepper F; hybrid of sweet pepper x
bell pepper were performed. Characteristics of pepper flowers with microspores at
late-uninucleate stage of development with DAPI staining and then examined with a
fluorescent microscope. The anthers were cultured on C medium supplemented
with combination of 0.1 mg/l 2,4-D and 0.1 mg/l kinetin. The highest member of

plantlets at 2.5 plantlets/100 anthers. Chloroplast count techniques from leaves of
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regenerated plants was be used to determine the ploidy level. The results revealed
that all 23 haploid plants were obtained. All of the diploid plants were spontaneous
double haploid for the total number of 21 plants. However, the resulting pepper
plants have a wide variety of characteristics. Therefore, cultivating a hybrid plant that
has been selected for at least some time may be a way to increase the chances of a
double haploid pepper with the desired characteristics.

uni
msaseaeiugiudasanasedlagisnisinnzidesduazesunasiiuisnisnid

s A

WnldusslevdiionisusuugsiugidesnndunisadiefivareWugus (double haploid)
lnglussegiiaidu  Neilaldinisvuvesdu Useneumeiugnssuuwuusine alidnng
nN3A18MIvesdnyedn (fixed recombination)  vihlvdieaananlunmsuuusaiugnsn
mansdndeniugiiioth Ul lunevsewilunisndngnuaunieldiduuszvinslunisfinm
wunlastalauwsnivuasgania, 2553)
o ad a o

52108u35n15338
a a
asnldlunisveass

1. wasiudnEngnandan 1 S 13 dua

2. pwnImIgAsaiiode asmuunaSyAuls

3. @1siadl Wiy 1Pa%iTu & DAPI (4, 6-diamidino-2- phenylindole)
N3 IUNUNITNARDY

Ugnuingnuandadl 1 wdahanunsidesduazoannas Welildndnmuduidaus
waves  lngldnaneiusiudausnanedfiindueamusssuni (spontaneous double
haploid) viFerfiusuuyalaslulendunsnassdmeasavanslaadtu
fupoumssiiiusy

o ¥ v ¢ a ayy d' r-ﬂl v/ o a

WIAUITUENSNILAINNINAGRIN 1 Hauieas1agnNaNdIn 1

1. Yanwinunugnuaudan 1 Tulsaseu Suiuanauaz 10 du quasnwlideniy
szggnsiuLielvsunsnauysal WeduninesnaendesUdnnenuiuniona

79981981 LELD

2. Fnwanuduiusvesanuardugiursinenniniusseznisiauiveslulage
Yot dmenninaenguluvaes vwn mszeznsiauveslulasalaslnenis
dondlulasaUasniy n1sdounisd DAPI (4, 6-diamidino-2- phenylindole) Laa
nyvasUsTusMTauveshilasaleieondoansmingosisaivud 1o
dnwaizveanonniniifisvezvedhilasavosimnzanfeszey late uninucleate

3. gidssduazopunasningnuautad 1 tinenwdniidlulasavesoglusres

late uninucleate WangNBONRILLNOUALDOUNATODNINNADALAITNUUDINTT
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gn3 C (Dumas de Vaulx et al., 1981) il 2,4-D pudiudu 0.3 fadinusio
ans swuiuleu@u 0.1 JadnSumadans (wswiy, 2553) LWﬁzL?ﬁstﬂuﬁﬁmﬁqmmﬁ
35 aeAaaLed WWuial 8 Ju (Dumas de Vaulx et al., 1981) 9Ny
Wzidesiitln 25 ssreaides Wunan 10 Yu wddeduazesunasauy
91115g5 R (Dumas de Vaulx et al, 1981) Mifflawuiu 0.1 Sadnsusiodns
WNsAediTnacsEana 25-30 pmol/m’s 16 Falus ie 8 dalug  wilony

Wuusledietudneduuileauuemsans R Tldftasaiuaunsiasaiuls

d‘ [ a [y [ v a A ¢ o o
4. dawuusleaundudunsniauysal asvgeuduiuyalasiuloudiuiunasls
Inanadluiwadau (guard cell)  Fasuniniilaainnisidesduazesunasiy 919

£
a =

TagewudauLllansnassalinIuloIn1usssNg@ (spontaneous  double

]

haploid) wagAulanaoyn

5. Wudwugalasl Lo AunENLENaoAMun 1S aeIdUNSNLena o lua1m sl

ansazanelraddunnududu 0.04 wWesidud Wuan 6 Tlue deudelgn

6. Gevgnwinmnuduidausnased ldsannisimisiiesduazesnasiiieiiu

wan udgndmdeniudaely

- gouiimsvaaet  AUEITELAzTRUINISINYATNZUTEeT1Y BnewlaTIY Jandn

=
LYY

NaN153d8UazaRUTENE

Tt e, 2563 lanansiugwinmu 7 sug laun California wonder Spider viunas
Iwan3a1838 12/11288 WinvuIae Giallo waufuwinvedn wuguinaaes udnigatl
way udllve Ifdaiuganandafl 1 S1uru 13 guaw Usznausie 1) California wonderX
U1nAaes 2.) California wonder Xugin1gyau 3.) California wonderXaudilng 4.) fiuipasx
UnAaes 5.) iunesXudlnigal 6.) viumesxudlng  7.) Spiderxuinaaes 8.) SpiderX
udilve 9.) winmudaxtnaaes 10.) WAV UEIXudngal 11.) winmnudaxudine
12.) Iwan3a1838XUnAaed 13.) GialloxUneaes

yhnsasiainmuaneiusiuilawenassdnuduneulusuisdanind 3 T
Anwimnuduiusvesdnvauzdugiureswennsniuszeznisiauivedlulasalesuaiinen
winiidlales aveslussozfimunzanlumedos @eldFuninannismisidesing
nyvaoudnauyalashiley duniniifllasluleuyaideaniefuusnassfminisiiud uiuge
Tashilwsilneldanslraddu uniniiflaslulsuassyavdosufnaosdfiAinannsimsides
Suavessnasiueranuls TngiAnannniswauivesnisduazoenasdediugnssa
dufeafudundnilisuazesunas niooafansiauiduaneadduiugidinisda

24



uulaslulsuduesluanininigiaes (spontaneous chromosome doubling) Ag¥1n1s
n31aeulagldRduwaesomunglulasuavialan

Anwsregnsiauivediulasauss

|

WA UAZ DOUNET

|

nsaeuTIIuYalaslulyy

v N\

WINADEF ANaBen
Rusuanelaslalay ATIVFDUTNUNVDITARTINAIUN
Tngldasia Wudunsnlagldmdue
l \ASB9YLY
T FULDALENADER

(Spontaneous double haploid)

AN 3 UHURLARINTTAS NS I UaeRugI U Datana e

1. Anw13sn1slunisadramdnaneiugauilatanassalaen1snisiaeaduasaaungs

Tunsadsenetugiudausnasss Ussnaudenats 1 tumeu 3938n1397n518910
funeAnwandeutiuoraddlimnzandesainiusnssuvominuieanimuandeuiiuansis
fu efulusenimssaundniowsifuiioadaningnuaudadl 1 JdldAnvianiizuay
Bsiumnzalunsairadnaneiusiuiausnasedlaglindnveiniusuineaes ieay
lalgisnisnenanilunisaiansnmuaeiugaudaianasensoly

1.1 Anwrszeznismunvadlulasadas

MNsAnwIANUENRUSTRIAN v dugIuT0InaNNINAUSTEEN I sHRILI YR lULATE
Yoi lnsthnenwinaenguluvate 9 vwin misveznsimuiveslulasavesinenisdoudaie
DAPI (4, 6-diamidino-2- phenylindole) Laam319a0UszBzAIsTHRUITDIlLlATAUDIAY
ndesganssmivigeaisaisud (lomdnunirvesnenniniifiszevvedlulasavosivanzaufe
svey late-uninucleate  dudusseriwamleaversvunlnalfouduiaad Tandvaay
\AeurunsstaRnfusineaduansdssiuuuliindandsd 1 shnsuaduazesunas
luansarate DAPI anuduty 2 lulpsnsuseliadans udiAuirwduaveanasean uualan
Tufisln 10 wfudnaseusondesganssmingeaisawud o dreufiing cundos
QAVTIAUALIATOILAIMN A01TUUINNTNTINADUANNLALUIMTFIUNER L TUa) 11 ANende
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wild (0w 4) wudlaleasadesiisusienay dedvanigluiediseswastau lnalulasa
Uastieglusvey late-uniucleate suviiavesiiindearsiniuntiaead diululasadosikiu
nsuUsiuUlingansan 1 udd awll 2 Tuedea viieisendissey binucleate

A il 4 n ndesqanssetivigesisalsus u deUfURNNT U sgansIALALLATes

81807 @0 1UUUINITNTIVADUANN INKALUINTTIUNENT U UnINeFeusly
v lallpserasszns late-unnucleate vemingniandail 1 Eend DAPI AsIasou
menaewanTsFlvigeasaeus  Maee 400 i

1.2 MawIziFEsdUazaundsHan

MTBIUTBS Dumas de Vaulx uazay (1981) Ussauanudifalumaimsdes
duaveasnasnsnualugnateiuglagarunsatnunliandula 5-40 fusie 100 duazoes
nas Inesisauiinistdgumngiiglunis pretreatment awnsanserunsinduuilelan
TnewFouifisunismisiessuasesunasiigumgil 35 ssrueadoa (una 2 Su vie 8
fu wudmsldgumgiiguiunat 8 Yu daadumainduuilelding 2 fu duneunis
waﬁymé’uazaaqmaaw%amﬁ%mq Dumas de Vaulx et al., 1981 LLamoﬁ’ﬂmwﬁ 5 Lﬁa
wensndeiiuduensuazesunaseaninnaenidnnauuemsgns C (Dumas de Vaulx
et al., 1981) sfi 2,4-D Smdulauiu mzideduiifinfigungli 35 sswada Wuna 8
314 (Dumas de Vaulx et al., 1981) MNTINgAEitle 25 ssrmwaldea [Wunan 10 Yu
LA TUALPRUNATAIUUEINITENT R (Dumas de Vaulx et al., 1981) ftlaudiu 0.1
fadnSuredns tnzidpefiduacsyanas 25-30 pmol/m’.s 16 F3lus fia 8 Falus ey
BSuslafietuieduuileasuuamsgns R Alifnansaauaumaasauivladioliiam
Gugtundndiauysal

35°C dark | 25°C dark | 25°C light 16 h. dark 8 h.
C medium — ®medum T fome
Kinetin 0.1 mg/l R medium

‘ 8 18 days

AN 5 LEAITURDUNISHNNELALDUALDBLNETNE NANLI5Y8Y Dumas de Vaulx et al., 1981
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ladnwaniizlunismizidesduazesunasnin lasldnsnuneaniuguinaass

Y a a v v = a a v 1 a
NzFeIduareaunasiueImsans C AN 2,4-D AUNTY 0.1 %30 0.3 Hadniudedng
Sfulawdiu 0.1 fadniusedng wnzitedluilinigamall 35 ssrwaidua 4 6 e 8 Tu

= ' & A a =~ S & 9
HANIANEINUIINTSINNIReINgUMll 35 asrneadea luems C 71l 2,4-D Miadesseau
Auduty 1Wwnan 8 Tu fdwuduniniintutosas lnaiasugiandomiziae iy
9M15gns C 2,4-D Andudy 0.1 adnSusiedns lunlangamall 35 ssmaaidea 6 Tu
IR 19100 SUaropnas gegainiu 5.8 (M5191 9) detluszldansomsuazaniig
AanNaUNTNIZIREITUALERUNATANNANTIN 1 SENIanSAnIUAUNIAveIn

m39ft 9 wananmsauiuuuemages R Mnnaimsdssiuazesunasminiuguin
aoudetniillulasavesimunduduuilovuemsgas C Aflawiu 0.1 un./
a.57uAu 2,4-D 0.1 %58 0.3 un./a. Tnemnzidesluiin 9uuNH 35 B9ALYALTYd
4.6 uay 8

MWW AU U FTUIUAY UIUAUAD
NINUURA fu duazeas  Buuled wWinil FIUIUIUAZDDY

LNES Aoty WRIUN \n&s5 100 Ty
2,4-D 0.1 1n./a. + Kinetin 0.1 1n./a. q 207 32 7 3.4
2,4-D 0.1 un./a. + Kinetin 0.1 un./a. 6 226 34 13 5.8
2,4-D 0.1 un./a. + Kinetin 0.1 un./a. 8 216 13 q 1.9
2,4-D 0.3 4n./a. + Kinetin 0.1 4n./a. 4 214 22 11 5.1
2,4-D 0.3 un./a. + Kinetin 0.1 un./a. 6 207 11 3 1.4
2,4-D 0.3 un./a. + Kinetin 0.1 un./a. 8 200 10 2 1.0
1,270 122 40 3.1
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nwil 6 LLammstwLﬁymé’uazaaamaiw‘%ﬂwmﬂﬁuﬁ: ‘“Uneaey’

n mainduuilednvasndududvnviedifey ndmamedsduaresunaniuim 60
il

v 1 Buvilewindldannnmamizidssduazoonnas vuems R flaiduansniuaunig
L3gLAUle 10 u

A Funsnildanmsmnedesduazesunas winveanitug ‘Uinaaes

1.3 n3nsagauIIuYalasluley

3INTIBUVRS Arjunappa  H.M. wagaAme (2015) AAN¥1IERTI9a0UIIUINYA
Taslilsundndldnmamneidsssuavoonnas. Taefinw 3 35 fo mstuswaulasaley
mstudnnunaslsnanadiaznsliiaiedialalnfines nansmaasmuiyaisanansald
n3vaauIINgalasiulauls nistuiwiulasiulouwasnisduitviuaaslsnaiadiive
fndnnslélnlalalafimesfefialddreitosnin doyarinnisdnvinisiusiuiuge
laslulouuaziuiuaaelsnanganuituanasunidiui lasluley 12 uis d9uunaslsln
anadluiganau (guard cell) 8-10 Aaals wanad susuilauanasunilasluley 24 uyiq
Aalswanas 16-20 ARBlswanas (Al 7)

Idhduninanmamisdssduazesnnasninueinituguinaass amvaeusIuIL
yalasluluasemsfuinunaslsnanadluwaday wuirdundniduinasedsiu 22
AU LATLENADYA 18 Fu

A 7 wamaduiuaaelInaadlueadal N AUNSNLENABEA U AUNSNANADYA
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1.4 wusuauyalaslulay

91N31891UVB3 Gemesne,  J. A uazAmz (2001) $1891uiBmsiindIuIuYa
Tashilganinuenaessildanmamnezidssduazesnnas tnedhenmsduninuenassady
913g9s R MillaadBumnandidiu 0.04 Wedidud 1unan 6 Tu uddieugn wuirawnse
dndnuyalaslileuminuanassdilusuidauenasedls 50-95 Wesidusd  Jalsiviunin
LENADEFIINNTINEIABIS UazeaNNAININUINARDY $1Uau 18 Fu dudunisanuisnig
finam iledeugnwuinduninudume vsdusendinudiaiyiAulndienaasiin
Mnemdufivainaisiadl visdniidnvazduanysel wivlulng fazesanasnndaiy
dnuwzvesduAnassd dudulenassdaziluiSe Udesd aeneadn

1.5 A57988U spontaneous double haploid Tngldfdutain3amaneg

FunsnAnaesdiildannisinisiiesduaresunasisdeslinisnsiaaouadfinm
Jusunsnlagldmsuordsmnaiiomnduinassdiiinannismis deuazesunas
fuoradannnstauvesiliuarennasdeiiitusnssu wiafuduninilisuazens
\nas ieoraiansauTunwadiuiusidnndusuanlaslulestuedduanin
nzidea (spontaneous chromosome  doubling) a'ﬂNﬁiﬁé\’uawaaaﬁﬁlﬁm%{mﬂumaﬁuﬁ:
duifauewanesitannsnilulisslomildlumuuulgoiug fufuisonhduinasssi
IFnsasuiefiduenismnevinkilasuenmalan

nsléfiduenIemunevdalilasuemmalavianuisousnduinasediiinainnis
Wavessadsinevesduazessnasvienmduuileiannamneadduiusiiiuduam
Taslulsuduosluanmmzides (spontaneous chromosome doubling) 19 Iawnns
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