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Selection and Improvement of Chili Variety “Tavee 60”

aa

fna 228, 399A1ERTINNE a3 9anA duasd,
wign1gyayd Asluy wag U3an s1uAs
AuiiTeuazinuiivdniunseu melyileaiu Auznuas My
UNTINYIAUNYATANENT MUNILEY J9TAuATUFY

NNSANYIAN BULNIRUGNITTUTBINTATYLAULAVBIU LaLAMNINUDINANINTLARINNNT
HALVIAT (ANANT 1) uae Havagunausl (Anawd 2) iwdww%ﬂ%mﬁﬁsummwalﬁﬂ 29NABNAA
nalsa pugs AeutneiunulsALeuwsAlua uaglsalada Aunsnununlvunaalve ponnanu
o Haltng) nud1 lugniu F1 Inenifgdianue Wagn1snseemveddnyuzaanie wagnoniie?
Tusu F2 Wulumungueuung Ssdnvasnandeasdudnuazsios ANuAumileviaulugn
Ju F1 sludgnaunimsawagrasaiu daAsutvasudnvazuiunasenuwazimtinuaseny
A & a a (%] a I ilz . . IS
Mdunandnd druanwazanansaaenenlang Broad sense wag Narrow sense heritability 3
AUUNaURsrautngeluANLEAY ANUNTINNTINY Laran e U0 IHa lUANALTATS
Tuynizanaaauil Narrow sense heritability g4 TudnuwauzduiunauazdminnasesiananEs
Auagrandnlilaunsgiu dnvugndanduiusniauintaun AnuasiulasaIUn Ny
PIUNNNANUANNNINHNE AUYIINE AUNUNLD AUNINBALAIULIIVDINIUNE E1NSU
UffsevesBulunndnvasifng wui WDuuisenuunauin wuuty wasUiiseuuuin
WagLUUTNTINAY nnansvnaesil Sudenguaud 1 unimunduiugnindnunalnagnua

v o f1 L w & A »
waglveiugin “wugui 60

Abstract

Mean performance and inheritance of the traits related to plant and fruit were
studied in the cross and reciprocal cross between a small-fruited and a cluster-fruited
variety A small-fruited variety (P1) was tall and moderately resistance to anthracnose and
virus. While cluster-fruited variety (P2) was dwarf plant and large fruit size. Fruiting habit

of F1 generation was all of the non-cluster while F2 progeny segregated as a simple Men-

R ————
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delian inheritance. F1 plants from the cross P1 and P2 and reciprocal cross showed high
degree of heterosis in number of marketable fruit per plant and marketable fruit weight
per plant. Moreover, these two characters including non-marketable fruit number and fruit
weight per plant from the reciprocal cross had high narrow sense heritability while plant
height at 50 % flowering and first harvested from the cross P1 and P2 had high narrow
sense heritability. The other traits studied had low to moderate broad sense and narrow
sense heritabilty estimates. The highest phenotypic correlation coefficients among pairs
of traits were found between plant height and plant width and between fruit weight and
each of the five characters: fruit length, fruit width, pericarp thickness, pedicel length and
pedicel width. Most of the genetic effects associated with horticultural characters were

additive, dominance and their interactions.
mth

winduindnfidanuddyluinUseiusazgramnssumatsvia Wuslnaldvily
sUnaan anuia wazdiuuUsguilundadueisng q ldwainvate wu gean3n winlu wazvi
wipauns iudu lulsemdlnedinsugninununnniaveslssmaisiifufiednaiuaduazugn
Hunsin winfivgnisiivarnuanesiaudusanufeuas inqgusasdvesnmahlulivsslon
Ay WinTvyraLin videnintuyanu ssgnidufivinaun$ drunintuysalvg) w3ndih win
yu winvean awvgnifundasunelng elduslaatsnaanuazdadlssnugnamnssy
ognslsfiny msvslnandnludsemaiivsinareuinsgausnandnilalifivswefumudonis
19z losnnueiuginuasngaufuuasiuifiugnuaslsauuassunmulasianizosng
felsaueuunsalua uazlsa iliinandnm aunwwaninlid waflsesdmil nadu wine Ja
Mt minanmassma Faduninililenn wintios dme Aty nenss warliiindn

suituladn Jeymddgresnisugnninludseindalnende nandndnunmlidonndes
fuarmdesnmsvesmanauagiugninlidiuniulsn Tasiamslsaueuunsaluauaslsninide
hh¥a nmsAmdonuazUsuleiug Wunsiauniugniniiliaunminuanudesnisvesguilan
Audifouasimuiuinuedow wninedeinunsenans Munsau Insiususmaeiugnn
FeenunseirandnidenuazusuussiusTiliiugiindmivinunsnsiugnuasnananidnunn
ANUANUABINITVBIUTLAA

—
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a A

meifeadall Fedndonaneiusnintnynaluy ndeRugnIuninveIrUIToua
fiafieiniundou uUiulseiuslviinandnasdy faunmasaedesiuaudesnisresman
uazdUNULIALOULNIALUE L AN B D98N Bz AN INTAIU LaTANAUNUSTRIANYUZ A
wiendl erwiiausilevens dnuaziianansadenenls uarnsinuresBuiiniusudnue

Mmpgadesiuaunmuaanin wWeliiludeyalunisdndenuazUsulsaiudlulamandmune
35304

nsUsuUsswusHEndviynalue)

Genanetusnintvynalug S1umm 2 aevudie

1. P1 Juiudanaudidonasimuiivdnuituede (Asian Vegetable Research and
Development Center/AVRDC) ldniu Lﬂuw?ﬂﬁwﬁﬁmammmﬁﬂ AIUYINAYTEN 2.9
WURIAT PONABNAANAIS? NTINHGS Lﬂuﬁuﬁ:ﬁﬁmmu Cucumber Mosaic Virus, (CMU) Chili
Veinal Mottle Poty Virus (CVMV) waz Potato Virus Y (PVY) usnainiideeudnaduniulse
waUWNIALLAR Y

2. P2 Juniniidnsamjudeutnaie wann eenitude sunanalg anueniusvan 3-5
WURAWAS HATEREY UNdndELAS

urumsUFuUsstusHEnTynalng 1938 Backcross method affunisdnidonuuy
Single plant selection Tngnaud1s 2 @1eug (P1xP2) uagnaNasuausl (P2xP1) AaLHU

Ananii 1 (P, x Py)




dielgsznsasuiia 6 U Tu@jmauﬁ' 1(P, P, F,F,BC,BC) LLazﬁjmauﬁ 2(P, P,
F,’F,’ BC,  uaz BC,)) ﬁwizmﬂiﬂy’mmﬂqﬂiw,l,ﬂmmaawaqqué‘if{’f&lLLazﬁmmﬁ%ﬁﬂmm%au
UNTINYIRUNYATAIANS INSUVAT TN

MNauHunaassuvguluudeaauysal (Randomized Complete Block Design)
Tiszanausiasudusmiunamaaes (treatment) & 3 41 TuIPuUasgn 1x6 MIUUNT

Tu 1 91 2 wasae 1 un swesUan 100x50 IPLALNS
nsinudeyauazinsesidaya
Snuniidn
Tueanaen (50%)
Fufuifen
Awgesuilonsnaen 50% (wuiins)
Arugeiu Wolfuifemandaun (wufiung)

8
1
2
3
q
5. ANUATNNTINY defiuifsmandausn (wuRuns)
6. thminea (n34)

7. ANULING (WURALLAT)

8. AUNINHE (WURLUAT)

9. Aruvuile (@adwns)

10. AMNYINTURE (WURALLAT)

11. AUn9NIuNa (Haduns)

12. aN¥TBADN (ABNLHEI ABNYD)

nsATIEideya ‘
1. AuAmuiianawyd (Heterosis)
WIPUMIBUANUALALLMLDNDLLUNG 2 I5AB
1. WeuiuAnadevasowl (Mid-parent) lngldans
Fl—(P1+P2)/2 x 100

% Heterosis

| (‘P1+P2)/2 |
Wi F = ALRREVRINHANTILARIN P1 Uay P2
P, = ANARYVDIAULL
p = ANARYVDIRUND
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il 1

2. \WiguiuALafeveanevisowlnandy (Better parent) lngldgns

% Heterosis = F,— BP x 100
BP
de  F, = AnafovegnNaLIliann P uay P,

ANRAYVDINDUIBDLUNANIN

@
S
Il

2. Inbreeding depression ﬁﬁmmmnqm
% Inbreeding depression = (Fl—FZ)/Fl x 100
3. Auausalunisatenanld (Heritability)
awansalunisanenenldiinsieiiauuy Broad sense heritability uag Narrow
sense heritability Ingle35731As12%U84 Simmonds (1986) wagiAs1z4 Broad sense heritability
370 Analysis of variance
Heritability (Simmonds, 1986)

Broad sense = V,+Vy
Ve
Narrow sense = VA
= VP
LD Vv, = Additive Variance
VD = Dominance Variance
vy = Phenotypic Variance
Tunisenuaa V, V, uae v, Taiein Variance vaeUsenslhugusng o e ol
VP = VF2 = VA + VD + VE
Vo + Vg, = Vi +2V 42y, i

Ve = (VPl +V,, + VH)/3

= Variance ¥89Uss91n33u F,
= Variance ¥99Usgv1n33u BC,

= Variance ¥99Usgv1n33u BC,

= Environmental Variance
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ANOVA

SOV
Replication
Genotype
Error
Vg = genotypic variance = (MSZ-MS3)/r
Broad sense heritability = Vg
(Vg+Ve)

4. N159197Uv098Y (Gene effects) TnediAsieviAnaiovasd (Generation
mean analysis) A3735U89 Mather and Jinks (1971) fail
m = LP1+ 1P + 4F2 -2 BC1 —ZBC2

2 2
d = 1P, - 1P,
2 2
h = -3P - 3P, -F, : 8F, + 6 BC, + 68C,
2 2
o= - aF, + 2BC, + 2BC,
j = -P 4P, +28BC, - 28C,
L = |:’1+P2+2|:1 + 4F2 - 4BC1 —4BC2
Wo  m fio  A"AeNa1e (mid-point) 5891319 homozygous recessive fiu

homozygous dominance

d Ao additive gene effects
Gh) dominance gene effects
i Ao additive x additive gene effects
j Ao additive x dominance gene effects
l Ao dominance x dominance gene effects
way P, P, F,F,BC,BC, 0] f’hLa?{ﬂﬁuaﬂw'%ﬂ%"whm
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NAFIUAMULANAINNIEDNR LAY t-test
t = X/Sx
We X

ARN9Y AAulaTeiy
Sx = AJ89ULNIMSEU (standard error) U84 effect 599 iUszidiula
A1 degree of freedom @115V t-test Av WATINVDY degree of freedom VB IUAALTILY

AUNTT WU N1V LBAIAYVD m, degree of freedom WU (p1-1) + (p2-2) + (f2-1) +
(bc1-1) + (bc2-1)

wana:dsni

[
v aa

N1TNPABIATIUL 2 ﬂNﬁllﬂ’E]

1 P

ANEUN 1 (P1 X Pz) guuUsewIng eall Py P2, F. Fy BCl, (F1 X P1) Ly BC2
(F1 X P2) | )
ANEUN 2 (P2 X P1) 1UIUUTEVINT AU Pl, Pz, Fl’, FZ’, BCl’ (Fl’ X P1) LAy

BC,’ (F,” x P)

ALaay (Mean)
| a ) | PRy ' ~ Ay v
ALAREYRIRNYMEAN o NANwluANaNT 1 (P, x P) lunnuszynsnle (Table 1)
PUIN F,, F,, BC, uag BC, 29NABNISININFUNDLAS AU F panARNMAIINdeUanuLal 32 Tu
F,, BC, wag BC, sonmenuasdeugnues 34 Tu lusaziduriouasiuwioonnenvdsdeugn
[y < a 5 1 o A [y v Y %
38 Tu ergiufwInaaswsnlunnUseuInsagnieuiun 67 Turasdiedan eniuly P,
P a 1% = < = a (Y] v v 1 [y} < = 5 v < P P [y}
mAuNgdINIIAe WNuNeIN 81 Tunaedredan dwuiuifeiniaaineg nufean 139 Ju
naegheuan enciuluduvie (P) AfuRgItieantudn 20 Su

a’ddﬁ)

nsiasgiiulnvesdu lutasiiesnaen 50% Auus (P) Duitugiiidugsigade
39.6 WwuRns fuve (P) dAulfioiign (253 wufiuns) ‘Nhlllﬂ’ﬂllLLG]ﬂGl’NﬂUUiﬂi’]ﬂﬁu BC,
fiflenugeduvindu 28.1 wuiaes Tuvasdivssonsiu F, F, uay BC, dugdndifesiu P,
wagldfianuuansaiunisaiia iumuaqmeﬂumamvmmmamqLLsﬂ P, femsiinnugsdiu
galign Ao 80.8 wudiuns uarhifiruuandameadiftulssnnslugu F, IE2 uay BC, luvaue
A v dy A A < a I L 1 1 !
71 P, duefigafie gudius 47.5 wuilums @ BC, Amnugeiuazliuanssaingu F, uay F,
uiumnsAangurisuazual lae BC, dinugeiuiadie 63.3 wufiuns




dednwianunitmssiulussegiiuifenanisusn wul gu F wag BC, dianuning
VIWHINAENAD 64.9 Way 61.6 lWURLATHWEWY TsnTendt P, (51.4 wuilung) wag P,
(42.2 wuluns) (Table 1)

Table 1 Mean performance of quantitative characters of parental lines, F1, F2, BC1 and

BC2 generations from the cross between P1 and P2

Days to Days to Days to Plant Plant Plant

Generation 50% first harvest | last harvest height height width

flowering (50% flowering) | (1st harvesting) | (1st harvesting)

(cm) (cm)

F-test

SYACH)

DAP = Days after planting

NMsANEIENBaENansn THuA AMUATINHE AMNEIHE UIVTNRE ALY
ilernunavesiiuna wazausIAIUEE WU P, funanaldn heuna Aunadu tvein
NaUsELNM 0.61 N3 KA 2.44 WURLAS HANTIS 0.66 WURIIAS Lievun 0.67 Tadwns Ay
a8 1.89 wufung Anunaniig 1.71 fadiuns luvaei P, Hvuianalvg) e unaem

Tneflthmiinea 1.91 3 Nae 4.09 WURIAT Kan31e 0.96 wURWAS e 1.20 faduns
ANUNAETT 2.43 WURWAT NUNE N9 2.07 Tadwns drudnynsvaanalusu F,, F, uag BC,
wilrnegszinnanswesrnidvesiuneuasiuul us BC, Swaundulugs P, Suwena uaz
4 AUNTI9 AIULIVBINUKE LENNT F,, F, uay BC, wazilAlnatAeenu P, wtmszdunnsg
waunduluSauuiiifivunanaidn (Table 2) Gausivuinnaves P, luajnin P, uddruiuma
sosuuazthmiinuaresuil dunandnidwmanaldvesianiug lufanuunndrmeedi s1uau
wasoduYed P, deanii P, withuinuaseduatlndiAs st Tng P, dduruna 49.9 wasiodu i
Yhwidn 81.7 %y s P, fid1nunaunndnbis 2 wide Hdauna 87.7 wasedu uAthimTinwa
We 73.3 S Usevnsiu F,, BC, oz BC, Fatuwaliiu S5 nnunawasiminaaidunanas
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|

Y I

genduenazsiuul uiilifinnuuansimisadd dau F, Iidiusadedulagimlinug

ho))}

Y

adunilunandnfasanfie T91uau 197.5 waresu duwidn 184.1 nsu Jaumnansegiedl

=3

v aa v

dfynneaiRunnUsEnIvsiunenuwl F2, BC1 uaz BC2 (Table 3)

o

me

nanAnilaianunsndamanald daiimarunadn Sdndnnlsauazuuasihang waldso
AnUnd lunnUssnsiifinulaifanuuansaneedn dedudefinsananandolsaswut F, 1%
nanansielsgeande 826.6 Alan3usiols Andunanani 589.0 Alansusiels warnandndlyianunsa
damanalel 237.6 Alansusiols luvaieit BC, Winandnsiolsiandte 458.0 Alan3usiels (Handn
294.3 Alan3usiels nandnillianusadamannld 163.7 Alan3usiels) IWuhdaunnin nandnide
dwmaaldlsaiiUiinunimilwosmandnd uazdruunazdunavunadnuazsusissaiaund
drunaiignisauazuiaadwhaneiiviinudeudiades ioradunsglunuiseadaiugn
Tuiufifduiugasunaay Ssroudreduldf vinafufivgnisssudilifugs uasuiouss
wfuRuusiinisugnuutasiilallfonseduligs Suilinadvuadnasuaruisdiugusng
nanzdaidolfase foifu frpuatnuliiuasoossariiausuas oo fuuiaulas
Tiasuoranyliiuasydulnity uanfunandnddamaialdnntuge

Table 2 Mean performance of fruit characters of parental lines, F1, F2, BC1 and BC2

generations from the cross between P1 and P2

Pericarp Pedicel

Generation
thickness length (cm) | width (mm)

(mm)

P1 0.6 d 171
P2 0.9 207
F1(P1 x P2) 0.80 be 1.98
F2 0,81 be 194
BC1 0.74 187
BC2 0.85 b 201
F test x BN

SYACH))

* *% *
691
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Table 3 Mean performance of marketable and non-marketable yield of parental lines,
F1, F2, BC1 and BC2 generations from the cross between P1 and P2

Non-marketable fruit / plant Yield (kg/rai)

Generation Number Weight (g) Marketable Non-
marketable | (kg/rai)
143.90 75.96 234.6 b

Marketable fruit / plant
Weight (@)
87.70bc 73.30 b
49.90 c 81.69 b 116.86 92.46
b 122.87 74.23

80.75 54.13

261.4 b
589.0 a
330.7 b
294.3 b
363.9 b

*

197.46 a 184.07 a
105.18 b 103.33 b
127.77 b 91.96 b
105.14 b 113.72 b
23.24 32.85

F1 (P1 x P2)

43.0
2959 57
173.2 503
63.7

113.62 51.51
[EXE) 52.63

| 1637 s
| 168a |53
IS I
BN EX

Pl
P2
F2
BC1
BC2

F-test

cv (%)

ns S
49.25 57.00

32.85

Tugnanil 2 Fsnanaduaneiugriouazual wui AadvvemndnesiifinwmsluguF
F,’,BC, (F xP)uay BC) (F” x P) Huwlihillumadeiuiuussvninniu lugneaui
1 wanadn nMswavadurewllifinarednuaeNAny) Aladevesiueanaen Tunuiey Auas
v d' ¥ ] é{' =3 d' 3 1 q’.’/ 1 a0 Y [y}
AullipanAan 50% AUNINSIIdauneInsausn Tugu F, 909714 2 AnauilAlndiAgeiy

% % d‘ < d‘ 6’5 1 |n=l' ¥ ¥ 1 1 d'
sniuANNgsRuiioiuigInanTILsn F 9 ngnangii 2 winNgeRuIInNAINeENaNT 1 (Table
1 4@y Table 4) WANINNUANWULVIINANIUIMUNKND AINUNINHE ANUYNINE AINUNAULLD
ANNEINUKE kazAundenuna lugniu F Y09V 2 Aran Nianadelndfsaiu wadiuu

’o’ v a a alo 1 d' 2 [~3 U 1 1 y a o 1 U
NABALUNMUNNATDINANARNR AxTAUINAILB 1Y P, tTusuw Tusu F,’ 9zlidnnunasienu
WinAU 233.8 Wa asvdutivtnna 221.3 nsu Tuvaei F 10115 P1 1udun aziisnuiuna
Aaduwiniu 197.5 e wazdiumitn 184.1 nSu (Table 2 uag Table 5) dusuuszvnssu Fo
BC, uaz BC, fildannduanvisansy daadvvesinwugyionasnuisly mseennen dnwaizgy
$19Ha way wandn derlndlAssiu (Table 1-6) ey nswAngnaw F, a@snsnaduanesiug
Nowle

80 | G0ENSINUASANENS UMONENABINBASANEAS

g U 181AN 2558 — UNTIAN 2559




Table 4 Mean performance of quantitative characters of parental lines, F1’, F2’, BCl’

and BC2’ generations from the cross between P2 and P1

Days to Plant

Generation |50% flowering |first harvest | last harvest width
(50% flowering) | (1st harvesting)] (1st harvesting)

(DAP) (cm)

2
| w | o | v | wew | wea | ee. |
I
oo |
DAP = Days after planting
Table 5 Mean performance of fruit characters of parental lines, Fl’, Fz’, BCl’ and BCZ’

Fruit Pericarp Pedicel

BC2’ 3.93 ab 0.85b 1.00 b

F-test

1.50 b

X
*
%
*

*%

*

Generation fweight (¢) | length (cm) | width (cm) | thickness length (cm) width (mm)
.
| 150b | 393ab | o085b | 100b |
I N

KASETSART EXTENSION JOURNAL

ME 61 ISSUE 1 : Octob

January 2016

81




Table 6 Mean performance of marketable and non-marketable yield of parental lines, ,
F1’, F2’, BC1’ and BC2’ generations from the cross between P2 and P1

Marketable fruit / plant | Non-marketable fruit / plant Yield (kg/rai) Total
Generation Number Weight (g Number Weight (g) Marketable Non- Yield
marketable | (kg/rai)

[Pt | e7r0bc | 73306 | 1as50 | 7596 | 2366 | 2630 |amnen]

:

¥ *% *% ns ns *%
23.40 31.15 42.05 51.73 31.15 36.26

anuNI:NSDDNAdN

aeusillilunsnaaesaded fdnwagnseanneniiunnsnsiuie P, ®anaenALte
foaz 1 aen (AONIAL?) Ui P, senmenidude usazdeiinenuinnit 1 aen lonautszning
aaqawﬁuﬁ:smﬁy’mamé’wdaLL:u' wui Snusendetelugniu F,, F,, BC, uaz BC, YDINIAD
ananlsinawmiioudufio F1 favuedinen 1 aensade dudamdiu senifies : aonde Tugu F
Tugand 1 wihfu 52:17 30 3.1 ¢ 1 uazwiiiy 57:13 vide 4.4 : 1 Tugnandl 2 uaziilednwnlu
U BC, uay BC, lddnandmves PoNLAET : Aande Wiy 29:42 (1:1.4) uay 30:41 (1:1.4) pa

a19U (Table 7) uansdn BuinruAuanvazn1T0BNABNINEIRIRYY WazBuinIuANN1TOBNABN

a < . N a A @ . .
wuunanaeldl Single dominant gene wazgunAIuANABNTBLUU Single recessive gene
PIAAAADINUIUNARABIVDY Barrios and Mosokar (1972)
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Table 7 Flowering habit of parental lines and F, and segregation of F , BC, and BC,

populations.

(6]
-
W

~| W
N| ©
ny

Non-cluster : Cluster
N R D
b o § s
L7 A A R

B, = 3 ° ¥
PEZIRN I I

B

I

I

N
N = =

mdnduuus (Correlation)

MNMTIATIEiFavETUS (Correlation) vasdnumgsine Aidny nudn i 2 guasllst
Aavidistusluviiueaifentiu (Table 8 wag Table 9) AugedunayAunNmssrisileifuLien
wandausn Senavduiusiiduuiniue Sriugsdiuanun heseiufazanntude lunnsdeiuy
AnugwAliAanduiusuIndudwunadedy uilidanduiuslumemssiudududnuaene |

MePuniIe ANE1 Yt Anumuieresa wazAunie ATmEiiume sglsing
A mssuiimandiiuiuinduiununadedusasimnaaredy uwildfiauduiusiu
PIAKA Wansiduniniigawasnsaiuniie Suulilaslisuounadesiunniu uivuianasy
Lanag

AUELTUS T UIANAT IALENING AIUNTIHE TG wavA T
vomansnilanduiusiduuintuaunirsuasanusmvesiiuna uandliidfiuin nandnfiddu
walng) axdvmnanalajuasidemntusomuieiunumaaeses Ben-chiam and Paran (2000)
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awdiduikiipwani (Heterosis)

MnNsANAATTeWow e YN TEN YL TR IR NA LAYHANER 111 2 3
fio AudsumileAadsvesaneiugiieuazusl (Mid - parent) wazarwisumiloriodeves
aneiugwevSouliAnin (Better parent) wud1 yindnwasiidnulugu F1 1 2 guaw WA
Fuilewousivia 2 35 Indifesiu snduauniemsely Tudnaudl 1 wansnnufisumile
AaAsvosmiawsiia 43.04% wiliifinnudisuiioaeiusriovieutiifing (-17.24%) (Table 10)
usilugnani 2 eudisumiomeiugreviowiifniludnvazvesaunirmseiuanieen
16154 33.63% (Table 11) uonniswausasofuLazminuatedu Sarufisumilonausis
2 % lutsaosgnan wazarmiidudiiauiu 100% lnewud lugnauil 1 S1unumadesuiia
AdumileAiadevaviowiia 177.49% wasrumiloaeiiugrievieuwtiffininda 122.50% uaz
thwinnasefuiinufirumioriadovomows 12541% mwfdumiiomeiusueviousii
findn 111.28% (Table 10) dllugnand 2 Sruaunasiosu fanufidumilednadevesious
228.78% Anufirumiloansiuswevidowsifiingt 163.68% dwiinuadedufimufidumie
Advesols 171.03% uazmnufisumioaoiugwevidoudiani 154.04% (Table 11)
WANA9A1N Singh et al. (1973) finuh warBavesiniianufvumilenevdeufiiniuies 19.15%

ilofiansan Inbreeding depression 3saziintuiiiefinsnausaiemiaiinisua
Tmsznineaneusilnddaiu ildanuuduswesiuniodnuuriifetesiunanananas
Tustsaosguaniinuin Inbreeding depression WistulusnumzvasHanan Ao S1uunarosy
waztviinuasedu amandediuarlilfinsgiu Ineawizediebdlunandndia Sediaranud
wuniteneuddeutisadluvasiieatu Inbreeding depression Tugniu F2 AfiAngeie siedl
Humsglugnuay F1 vesiaosguauiivosiduivas Heterozygosity a9 viilsaafisunie
wousluansoonliinn Wesinswausedlugu F1 légnu F2 Gafiledidudives Homozygosity
sy frath Inbreeding depression AiAnuldngae (Table 10 wag Table 11)
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Table 10 Heterosis percentage over the mid-parent and better parent values and
inbreeding depression for the character observed in the F, of the cross P, and P,

Heterosis Inbreeding

Character Over mid-parent | Over better parent depression

(%)

(%)

(%)

Plant height at 50% flowering (cm)

11.58

-8.52

8.82

Plant height (cm)

24.16

-1.45

11.98

Plant width (cm)

43.04

-17.24

16.27

Fruit weight (g)

-3.17

-36.13

-2.46

Fruit length (cm)

14.24

-8.80

5.09

Fruit width (cm)

-1.23

-16.67

-1.25

Pericarp thickness (mm)

-5.88

-26.67

-3.41

Pedicel length (cm)

6.76

-5.76

0

Pedicel width (mm)

4.76

-4.35

1.52

No. of marketable fruits / plant

177.49

122.54

46.44

Marketable fruit weight / plant (g)

12541

111.28

43.49

No. of non-marketable fruits / plant

-10.12

-15.15

33.22

Non-marketable fruit weight / plant (g)

-16.50

-48.08

26.16

Table 11 Heterosis percentage over the mid-parent and better parent values and

inbreeding depression for the character observed in the F1 of the cross P2 and P1

Heterosis

Character

Over mid-parent

(%)

Over better parent

(%)

Inbreeding
depression
(%)

Plant height at 50% flowering (cm)

11.58

-8.52

8.82

Plant height (cm)

24.16

-1.45

11.98

Plant width (cm)

43.04

-17.24

16.27

Fruit weight (¢) -

3.17

-36.13

-2.46

Fruit length (cm)

14.24

-8.80

5.09

Fruit width (cm)

-1.23

-16.67

-1.25

Pericarp thickness (mm)

-5.88

-26.67

-3.41

Pedicel length (cm)

6.76

-5.76

0

Pedicel width (mm)

4.76

-4.35

1.52

No. of marketable fruits / plant

177.49

122.54

46.44

Marketable fruit weight / plant (g)

125.41

111.28

43.49

No. of non-marketable fruits / plant

-10.12

-15.15

33.22

Non-marketable fruit weight / plant (g)

-16.50

-48.08

26.16
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anwansniumsianaadnun: (Heritability)

Munaaensedl Ussdiuaiauaiunsalunisaenenldvesdnvaznisasyivia
VOIAU YUIANA LLazmawamaﬂw%ﬁgﬂaaﬂ@jwau 91N Variance Components ag Analysis of
Variance (Table 12 uag Table 13) wui1 anuannsalunisaievealdia Broad sense
heritability uag Narrow sense heritability vasisansguaslunndnuasiidnu duualdululy
ety snciu dndnaauazarumuiieluguand 1 fauanunsolunstenesldganiy
Iﬂaﬁ’mﬁﬂwaﬁ Broad sense heritability 55.87% Wy Narrow sense heritability 65% luuouy
fiwiinualugnaudl 2 § Broad sense heritability \fiss 8.40% waglsifinuanunsolunis
femenlduuy Narrow sense heritatility (-6%) iudenfunnununieluguanil 1 & Broad
sense Uay Narrow sense heritability Winiufe 33.33% Tuvagiiguanil 2 lsifauanunsn
Tun1senevenld i Broad sense uaw Narrow sense heritability (0 wag —5%) FaunnenaIn
NUNAABIYDY Ben-chaim and Paran (2000) nud1 Anwgsdu Anuenafuna dwiineg
AMUNEN LAYALETIHA TATIAIMULEe  Broad sense wag Narrow sense heritability
Aoudags Wenauseviminvudiuniniy

Snvurarugeudiesannen 50% uararmgsiudieiiuiinandusn Tudnaud 1 4
Narrow sense heritability fioutnsgs (94.35 uay 79.44%) (Table 12) Faumnsnsanguani 2
sl Narrow sense heritability ¥espmigasuliionannon 50% winfu 21.92% wagaagediu
dlonfiuiieanausniidiios 25.529% (Table 13) vtioradululéd duaud 1 fduwsifidudon
H19g9 uonInimuhdununariedu uasiwiinuaresuiwanBnfuasnananildldunsgu
Tuguand 2 § Narrow sense heritability geniilugnauil 1 fadorafunszduniisiuuwa
sadernnii 1 advEnadensaienenlaainii

ANENsaluN1saNenenlailAs1gilag Aanlysis of Variance wu3n Broad sense

heritability vesnnanuaszsireudnegs sniiuanugeiuislonannon 50% lugna 1 Broad
sense heritability —=6.17% (Table 12) ’Lummzﬁé’ﬂwmzﬁiu@jwauﬁ 2 1lA1 Broad sense heritability
341476 51% (Table 13) oehdlsfinmu Srununaussiwinuaresuflidunandallfuasgiu 1
ansnsamevenldansanan Tnsfien —26-55% s ~35.78% (Table 12 way 13)
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Table 12 Broad sense heritability and narrow sense heritability for quantitative traits of

the cross between P1 and P2

Methods of estimation

Character Variance components ANOVA

Broad sense Narrow sense Broad sense
(%) (%) )

Plant height at 50% flowering (cm) 94.35 -6.17

Plant width (cm) 55.33 56.03

Fruit weight (g) 65.00 75.01

Fruit length (cm) 74.67
) 7556
Pericarp thickness (mm) 79.58
Pedicel length (cm) 24.02
Pedicel width (mm) 9.95
No. of marketable fruits / plant 59.10
Marketable fruit weight / plant (g) 23.18
No. of non-marketable fruits / plant -26.55

Non-marketable fruit weight / plant (g)
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Table 13 Broad sense heritability and narrow sense heritability for quantitative traits of

the cross between P2 and P1

Methods of estimation

Character ANOVA

Variance components

Broad sense | Narrow sense Broad sense
( (%) )
Plant height at 50% flowering (cm) 24.89 ARV 76.51
Plant height (cm) 41.18 25.52 86.80
Plant width (cm) 58.07 60.34 78.90
8.40 81.47
44.74 84.30
50.83 84.91
83.57
43.56
17.24
70.04
48.54
-30.60
-35.78

o |
O\ |
~

Fruit weight ()
21.05
15.00
-5.00

-38.89
18.18
57.41
31.45
98.89
52.72

Fruit length (cm)
Fruit width (cm)

Pericarp thickness (mm)

29.63
39.39
33.40
-6.78
10.29
-45.30

Pedicel length (cm)

Pedicel width (mm)

No. of marketable fruits / plant
Marketable fruit weight / plant (g)
No. of non-marketable fruits / plant

Non-marketable fruit weight / plant (g)
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msauvesBuiiialdnndnuaeiinanseeni (Phenotypic) YBIANUEIAU AIUNINY

NI VUIAHA LAYHANAR maa%&amgjwau finsvinuesBuiajitevesdunuunauin

* (additive gene action) Ufjise1vesdunuudy (dominant gene action) wazUfisensening
NAUINUAZLUUUNTINAU (Table 14 wag Table 15)
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Table 14 Estimate of genetic effects ( standard error) on plant and fruit character based

on the six-parameter model for the cross between P1 and P2

Plant characters

Plant height Plant height Plant width Marketable fruit / plant Non-marketable fruit / plant
Generation [(50% flowering) 1" harvesting) 1" harvesting) Number Weight Number Weight
(cm) (cm) (cm) (9 ()
m 34.26 £ 0.22 57.74 £ 0.43 45.99 £ 0.40 2833+ 254 | 86.19 £ 253 | 91.71 £2.27 102.04 + 1.38
d 7.14 + 0.04 16.67 £ 0.07 4.65 +0.06 1757 £ 0.41 | -5.46 £ 0.56 8.09 £ 0.73 -11.33 £ 0.53
h -6.76 = 0.46 27.66 £ 0.92 19.23 + 0.88 140.61 £ 5.68 |-26.61 £5.54 |-69.79 £4.95 | -161.12 £ 2.92
i -1.76 = 0.28 6.45 + 0.55 0.80 + 0.52 42.83+£3.18 | -4.53+3.15 | 4498 £2.79 -12.59 + 1.69
j 396 £ 0.13 0.81 £ 0.25 12.23 £ 0.24 11.72 £ 1.89 |-31.26 £ 1.83 | 65.53 £ 1.75 20.97 £1.03
§ 8.77+ 0.28 -5.71 £ 0.55 1.70 £ 0.53 2852 +3.60 [124.49 &+ 3.47 1100.94 £ 3.05 13331 £ 1.76
Fruit characters
Generation Fruit Pericarp Pedicel
weight (g) length (cm) width (cm) | thickness(mm) | length(cm) width(mm)
m 1.56 £0.01 357 £0.02 0.85 = 0.003 1.04 £0.01 2.27 £0.02 2.31 £0.02
d -0.65+£0.002 | -0.83 £0.003 | -0.15+0.001 | -0.27 £0.001 | -0.29 £0.002 | -0.18 + 0.002
h -0.90 £ 0.03 -0.27 £0.04 -0.11 £0.01 -0.35 £ 0.01 0.07 £0.03 -1.11 £ 0.02
i -0.30 £0.02 -0.30 £0.02 -0.04 £ 0.004 | -0.10 £0.01 -0.12 £ 0.02 -0.42 £ 0.01
j 0.24 £ 0.01 0.27 £0.01 0.10 = 0.002 0.15+0.004 | -0.11 £0.01 0.50 £ 0.01
l 0.56 £0.02 0.43 £0.02 0.06 £ 0.004 | 0.19 £0.01 -0.05 £ 0.02 0.78 £ 0.01
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Table 15 Estimate of genetic effects (standard error) on plant and fruit character based

on the six-parameter model for the cross between P2 and P1

Plant characters

~
>
[%2]
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>
_|
m
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=
o
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—
(@]
[
)
=2
>
—

Plant height Plant height Plant width Marketable fruit / plant Non-marketable fruit / plant
Generation |(50% flowering) a* harvesting) a* harvesting) Number Weight Number Weight
(cm) (cm) (cm) (g) (9)
m 37.59 £0.21 58.66 + 0.41 56.47 £ 0.42 -1.67 £296 | -9.22 £262| 179.68 £2.90| 84.59 £ 1.56
d -7.14 £ 0.04 -16.67 £ 0.07 -4.65+0.06 |-17.57+0.41| 546+ 056 -8.09 £0.73] 11.33 £ 0.53
h -14.29 £ 0.44 19.76 £ 0.88 -5.42 £ 0.87 [169.89 + 6.31 |149.28 + 5.55| -228.53 + 5.87 |-91.76 + 3.28
i -5.09 +£ 0.26 552+ 052 -9.69 + 0.53 7283 +3.73|90.88+£329| -4298 £3.63| 4.87+1.94
j -2.85+0.14 -1.10 £ 0.27 -4.42 £ 0.25 | -27.69+£1.67 | 3859+ 1.67| -63.17£1.67| 1.78 +1.10
L 14.56 + 0.27 5.02 £0.5. 17.69 £ 0.52 65.73 £3.72| 81.26 £3.44 [ 191.02+3.44| 87.97 £1.95
Fruit characters
Generation Fruit Pericarp Pedicel
weight (g) length (cm) width (cm) | thickness (mnm) | length (cm) width (mm)
m 0.78 £0.01 3.19 £0.02 0.71£0.003 | 0.72 £0.005 2.05+0.01 1.83 £0.01
d 0.65+0.002 | 0.83£0.003 | 0.15+0.001 [ 0.27 £0.001 0.29 £0.002 | 0.18 £0.002
h 0.67 £0.02 0.56 £0.04 0.19 £0.01 0.32 £0.01 0.54 £0.03 0.42 £0.02
i 0.48 £0.01 0.08 £0.03 0.10 £0.004 | 0.22£0.01 0.10 £0.02 0.06 +£0.01
j -2.50 £0.01 -3.41 £0.01 -0.48 £0.002 | -0.91 +£0.004 -1.11 £0.01 -0.54 £0.01
l -0.14 £0.02 -0.01 £0.03 -0.10 £0.004 | -0.13 £0.01 -0.17 £0.02 -0.24 £0.01
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