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COMBINING ABILITY ANALYSIS IN LINSEED ( Linum usitasissimum L.)
Avinash B. Ghige', Beena M. Nair?, Kshama M. Shah?, Nitin D. Dadas* and Amey P. Jambulwar?

ABSTRACT

Evaluation of combining ability was done by using 34 lines and 3 testers in a line
x tester mating design to developed 102 crosses in linseed during rabi 2018-19. In rabi 2019-
20, a total of 139 entries (37 parents + 102 F,) were evaluated in Randomized Block Design
at farm of AICRP on linseed and mustard, College of Agriculture, Nagpur. The observations
were recorded on days to 50 % flowering, days to maturity, plant height (cm), number of
branches plant”!, number of capsules plant?!, 1000 seed weight (g), seed yield plant! (g),
budfly infestation (%) and alternaria blight infestation (% ). The analysis of variance to test
the significant differences in the mean values of 2019-20 revealed that highly significant
differences existed among genotypes for all nine quantitative characters. Mean squares due
to line were significant for all the characters except days to maturity, number of branches
plant’, budfly infestation (%) and 1000 seed weight. The mean squares due to testers were
significant for all the characters except days to maturity, number of branches plant’, number
of capsules plant’, alternaria blight infestation (%) and seed yield plant'. Mean squares
due to line x tester interactions were significant for all the characters except number of
branches plant', budfly infestation (%) and 1000 seed weight. Five parents viz.,, NL 451, NL
442, NL 441, NL 371 and NL 435 possessed positive significant GCA effects for seed yield
plant’'. But none of these parents possessed high mean performance for seed yield plant’.
Hence, these parents can be used in hybridization. The parents NL 351 and NL 450 possessed
higher mean performance for seed yield plant” hence can be utilized in varietal development
programme. Significant negative SCA effect for seed yield plant? was displayed by the
crosses NL 448 x T 397, NL 436 x PKV NL 260, NL 351 x LSL 93, NL 439 x PKV NL 260, NL 452
x T 397, NL 351 x T397 and NL 457 x T 397. The presence negative SCA effects for seed yield
plant'in the crosses indicated the predominant role of additive gene action for yield

components.

(Key words: Linseed, combining ability, GCA, SCA)

INTRODUCTION

Linseed (Linum usitatissimum L.) belongs to genus
Linum of the family Linaceae. It is commonly known as “alsi’
or ‘Tisi’. The somatic chromosome number of the cultivated
species is 2n = 30. Combining ability studies provide useful
information for selection of good combiners, which are
expected to give high performance in their crosses
and progenies.Nature and magnitude of combining ability
effects help in identifying superior parents and their
utilization in further breeding programme. Keeping this
background in view, the present study was undertaken.

MATERIALS AND METHODS

The experimental material comprised of 34 lines
and 3 testers crossed in line x tester fashion to obtain 102
crosses during rabi 2018-19. These 102 crosses along with

37 parents were grown in Randomized Block Design in two
replications with the spacing of 30 cm x 5 cm during rabi
2019-20 at farm of AICRP on linseed and mustard, College
of Agriculture, Nagpur. Five plants were taken randomly
from each plot for recording the observations. Observations
were recorded for nine quantitative characters viz.,Days to
50% flowering (on plot basis), days to maturity (on plot
basis), plant height (cm), number of branches plant', number
of capsules plant’, 1000 seed weight (g), seed yield plant’
(g), budfly infestation (%), alternaria blight infestation (%).
The combining ability analysis was carried out as per
standard method given by Kempthrone (1957) and ANOVA
as per Panse and Sukhatme (1954).

RESULTS AND DISCUSSION

Data regarding analysis of variance for combining
ability has been presented in Table 1. Mean squares due to

1,3.4.5.

P.G. Students, Agricultural Botany Section, College of Agriculture,Nagpur

2 Linseed Breeder, AICRP on Linseed and Mustard, College of Agriculture, Nagpur



122

8¢L0 Pl C1TT 8¢ [11°0 91 «xLS8°0 0096 I+T1 6cr  LTO0- 8¢ elcl- 108  L99°0- 9zl  SEL] 89 oFr 1IN €T
90870~ 80 9TT0 LY «x89F1- 91 LOF'O 00901 61Tt Lee €20 L't «£609°8- 1'8L  €EE0- €1 S¥TI- 0L 8P 1IN TT
90t°0- 90 €650 ¥T 6rs0- €1 $C80  00F'6  TF6'C-  B9L  990°0- 9t LLEO- T68  EeE'0- 0€l  S¥TI- 69 LFIN 1T
£90°0 LT 620 8¢ axELET LT 01071 00T6  LI6S 66t TLIO- 6t LE6'T  TLL I- 1T 880¢ 39 9%r 1IN 0T
cLo0 1 =S101  §L +£0C°1- 9T OFF0 0088 «xLI1E°0l- 6T Fel'0- € ciys €709 C LTI TTFT 0L SHPIN - 6l
##56L°0- €0 %8V~ 61 #9007 1- T 09%0- 00T6 LlI6e L1y 65C0 £y =870 OL6  EeETl- ocl  SvTl- 69 PP IN - 81
190" 9’1 TIYI- t LYO'] 6'C LS00 000TI  L8YI- L0F  8TEO 9 890°1-  1'C9  €E20- FIT  BLSI- 9¢ eFrIN LI
8e10 £l See’0- TP #6600 ¥'1  vCI'0  00CTI NG Ly LLOO- I's L8I°0 [ L99°0- 6cl  TI6T L9 rrING 91
#x889°0 €0 8ITO- 80 #=:118CT T LSO 00FTI  TFI'I- €T #1950 0'€  #2€18T 99§ €ee'l- gl Tlet S9 I++IN  SI
##508°0 €0 erl'0 8¢ L9C°0 Tl o#xL86°0 0086 =xSLPVI ¥#9F  LCE0- [y L8TY  BCL  L99°] 0€T  BRO'I 39 OFr 1IN #1
L600 80  9¢0- €T LBTO ¥ ¥CI'0 0008 €TET L1e  9elo- L'y #xL8L'9  C'BL 0 9Tl  BLST- L9 6EVIN €1
##CLE'] L0 6¥80 4 L61°0 e LSE0 000°L %0696~  8F 8LT°0 £y sx8IF°S 89L 0 0€l  BLST- L9 BErIN  TI
250071 I'0 w¥CTE1 €F 651°0- LT 061'0 00911 «xS29F1- 0OF 90070 8¢ 9v6't- 818 L9170 LIT  8BLSI- 99 9EFIN 10
£80°0 0 SE00 €1 #=:LE6'C  TT »x9L6°0- 00T6 7960~ S¥E 9S00 ¥ =xEF0F- $9L  L99°0- crr CTI6’0- <9 SEFTIN 01
el € #0881 §C  «x6091- TT 01E0- 00001 =60F01- 1'th  LTOO- 9°¢ «LSF'O- CEL EEE0- 6Cl  TTFO 8¢ FEVTIN 6
8¢€0 T #x6650 ¥¥ o «90071- 81 ¥E0 00901 Scle- ¥ar  T11°0- €6 axtlSS CBL 0 Sl SPTT 99 cEr IN 8
8L¥F0- T IST0- 9% FLEO €T LSEO 0098 CL8Y 8 LTO0- 9% #x1 T8 OLL £ 6Cl  SYT0- 19 CEVTIN L
#$C0°1 LT $E1°0- €% =LEPT 60 ¢F['0- 00C6  L91°]-  98E  6EbF0 £y LELO €8 I- 6l  Cl6’l- 39 [ey IN 9
#5CC9°0 € #x16°0- €0 =080~ €1 €¥80- 00900 «%2608C 6CF LLOO- 14 #x8EF' P~ 90L  «xL99'F I€1  %xCCL'O 19 O£t "IN S
£ILo 90 #x6F80 €€ =V0F' 1 6’1  061'0 00¥01 #57'6 6cc  T10°0- I'e €00 €8 +*EEE'T 9C1  8R00 £9 [LEIN ¥
#5090 1~ 80 #x[50C € PLTO 91 £F1'0- 00900 ==IP6'Fl 6T 6T 0" 9¢ 9P P- 88O [ €1 Tor'e 89 9C¢ "IN £
¥C0 9t SE0°0-  8C  #x0E81- SFI #x9L8°0- 00T°6 #:9€8°¢- P CLT0- 6t COF'0-  6LL  L99°0- 91T S¥T0- 19 [€EIN 4
LTTO 1 #1081~ TF erLo- T EP0°0- 0088 =xSLBII- ¥LE  90E0 v 8807 TI19 I- ITI  S¥T0- s9 0S¢ "IN I
Voo UBA VDD U VDD Uy VDD UBN VoD UBRN VDD URK VDD UBK VDD U VO UBI saury
(%) (3) ued ued
(95) woneysajur uonIIyul Auepd (3) 1ysSam s[nsded sayourIq () LAume SurLamopy ON
WSIq LRI Y £y png PIA padg Pa9s 0001 Jo J_quny Jo Jaquiny] Y3y Jueld 0) sAe(q %08 01 sAeqq  sadyoudny ug

SI19JORIRYD JUAIIJJIP 10 sjuaaed ay Jo (vd35) s103j)0 Apiqe Suruiquiod [e1auas pue (w) dueurio)ad ued 7 qeL

[9AJ] %[ 18 JUBILIUSIS 4y ‘[9AI] %G 18 JUBILIUTIS 4 : AJON

9090 9L80 LLLO wLo eero 12240 1990 980 90 (8LOT e VIS SAYID
68%0 9¢90 850 EIcT SLELT 18C0 o181 L9S eery 101 1011
=:CLL61 0660 #ob'C ¥ee's 479" LST| 6590 wx[L6'C8]  x60T'LE #4CL8'6E 9 819983, X Saul]
¥8L0 *[86'¢ 8L8'1 #:67S 01 [9¥'¢€C S00'0 #xE01'9ST sl L'ELT SYAN C SI21S3L
=P8 Y1 o¢el =L0V'E L68Y 1:£68 697 Sero 8001 88LCI +885'8C 139 saurg
(%) uone)sajur (%) Juerd Juerd

(8),gued  (3)ySom Wsiq uornye)sayur samsded  saypuelq (u) fHumew  Furamopy

PRIAPIS  Pads (0]  BLBUI)Y Agpng Jorpqumy Joqumy Jysnyjued 03sieq %S 01 ske( TP UOTJBLIBA JO 32IN0S
saaenbs Jo wins ueapy

PIIsul| ur AJjiqe SUTUIGUIOD 10§ IDUBLIEA JO SISA[BUY | J[qE],



[€0°0 C #6516~ L6 #xCLO'L-  L99ED  %x659°01 £ER69 =xEI19 oLl #xLET'L 9 09C "IN AMd X [€F "IN LI
w871 St =xClEE  8¥V Lot'S STI8 LE6 0L PEE0- 601 [L¥0 9¢ €6 ISTX 1ev TIN 91
+0691°0- 8'C «=88LF-  98'F  #x9889C- 9%k %% LE0] 8'LY £ el =LYV 09 L6t LX Ot¥ "IN ST

¥IT0 9t ##586'T TPV =xL6TSI 6°C01 LYy 69 L88°0" IT1 [L¥] 19 09T "IN AMd X 0£¥ 1IN 4!
8LI°0- €T #S0C°T  EE'6 £50°0- ¥SL 6CS 't §Co 1cee- 801 £98°0- €S €6 ISTX 0Er "IN £l
L¥S0 Sy =x516°0-  CTI'9 POS°L IL xPCES- Sor 1¢T0- Ol1 LETO 9¢ L6t LX [LETIN 4!
91°0 SLE #8058~ ST =x£00°6E- S 96L°1- GES +E11°E SEll LETO LS 09T "IN AMd X [LE "IN I
wulPL1- L16'0  #xSCET 1Tl =xE8EIT  SL°€6  =x998°Cl-  tet'ty  «PCCT- L01 #x0C5 T S €6 ISTX TLETIN 01
L69°0 St #x8C0°E- TT  =x6I1L91- oF S8 Sor ey FLI LET'] 09 L6 LX 9SE7IN 6
wx[8L°0 6t #=xCESCT TE L60°T SIL R 961 6LL'T Tl F08°¢ 09 09C "IN AMd X 9SE "IN 8
#x£01°1- ! #xCOF'T- TTS  =x£08°01- §'69 #xLELY SEL 12T0- el 08T 19 €6 1STX 9SE7IN L
61L1- LI6'T  wxS0T° 1= LI'L  #=19¥°9- ] 991°L- £e8Es 1cT - 801 6C5°0- 9¢ L6t LX ISE'IN 9
#E0L° [~ Sl G800 cl'9  =x6188I- S8r SO8°L- 8% L88F- oLt #xV08'¥ 0L 09T "IN AXMd X [SE€7IN S
#0111 SL8'T  =xC8I'0- 908 £c0'1- SLY'I8 9601~ 9% PSS P- 801 +6C5°C 9¢ €6 ISTX [SETIN ¥
189°0 < #0991~ 6F'S  #46957C6 gee 969°¢- 49 #+0LL'S 81 wxLEI'L 69 L6t LX 0SEIN €
STLO- I'c #8081~ 9t wsCLOL- ] #=:ECP'8 <'89 o0 Ol 961°0- 8¢ 09T "IN AMd X 0S¢ "IN <
8060~ 6l #xSTLP- C «+£88°61- ¥Iv SLO- ¥'ss 6LLO Ort 9610~ 8¢ £6 ISTX 0SEIN I
VDS ueapy VoS UBIN VIS ueapy VIS Ll 4| VIS UEIA[ VoS UBIN
(95) uone)sajur (3) Juerd sansdes durramor)
WIq eLIBRWIR|Y Auepd pRis paag JO Jaquny] (wd) 31y Jueg Lumew 0) sfeq 9%,()S 03 sAe(| $3SS0.1)) *ON IS

123

SII)DRIRYD JUIIJJIP 10 SISS0ID JO (BIS) $123))2 Apiqe Sunurquiod dyads pue () adueuriopiad uedyy ¢ IqeL

[9AJ] % T8 JUBOLTUSIS 44 ‘[9AI] G 12 JULOLIUSIS . £ JON

LOE"0 S6+°0 I8T°0 120 9891 €170 PILT 8560 LP80 (Byas
81°0 LT 9I'o €% ¥0°0- LT STI'o- 00811  6ck0- 86t [10°0 vy 6180 89L TEYI 8CI  TBL0- 99 Lot L LE
££0°0- L0 6br0- ¥ o €€ 6,70 0096 +T0- 123 £00°0- 9'¢ orL' - T'€L  6EC7I- 6Cl P10~ L9 09T "IN AMd 9¢
L¥1°0- I L8TO ¥ ¢80°0- 91 £€1'0- 0089 6990 gLe  L00°0- e £6’'0  TT9  EI10- IEl 6280 I £67IST S

SA9189

9L0°0 wro 69070 6L0°0 SIF0 £50°0 oo 9€T0 80T°0 (3) s
#28L07[- 90 6cL0- I'l  «9%FT TT 0100~ 000CTI TFOT- 9Lt BELO- e =P 17~ FCGL [ I€l  «Cl6’1- LS 09% "IN ¥t
#8L171- L BIF0- 8T #9101~ 8T st 0 00FIT #xSL6°T1 Ste  T11°0- 9t FeT’t 89 - €cr Tle’l- 89 6SFIN  €£F
8LO0- Lo 8- L #LL9°E 'L 0600 0098  wxI¥E'8 O9°TE  [9£°0- L'e 1T9°C  ¥69 Eee'T €Il 8LEO- 8¢ 8SFIN Tt
6570 I 6600 9T  sxbee’l £ #xLSS5°0 0006 =+8S0°¢C 8T  €LTO 8T #F0ST 989  £e€0 Icr el 89 LEVIN 1€
Lo 0 6’0  vCl'l [ #xL00°T  FT «29LF°0- 0007 TT  «=£858 6%y «¥IP0  TO #=x LSV L'TL  L99°0- LTI L0 0L 9t IN  0€
SO0 90 #8860 ST  #xtCL°0- 61 #xt¥9°0- 0098 «8v09- €S  #I1°0- 6'¢ #=9L0°C L'PL S0 0€l  #x68C'E 89 SSPIN - 6T
#xL6071 €0 #=PLET €1 #=90€C €1 eFI'0- 00FL =+P8901- €  =98v°(- 14 FEv 0~ 8L L99°] 8C1 88671 89 PSrIN 8T
901 I BIF0- ¥F'€ #6861 T x9L80- 00CT0I SCI'Ol €Ly €LFO Sy [LLT  TEL  £ee’0- €Tl «880°C 19 eCHIN LT
#xECP 1 0 961'0- TT el €T LST0  00T6 #x£06°01- 8E€r +:£T80 S¥F 60T €69 €EE0 0cl S¥Tl- 99 CSPTIN 9T
80070 €0 9.0~ 6t wLLLT ¥ 0IT0- 00001 LLTT 80 800 8C 8IT'e  tEL 0 ccl 880°1 99 [SPIN ST
=408 0" 90 #x96T0- 6T 6500- 91 vLT0 00F8  LeOO-  §Lt  9S0°0 6'¢ PSOF  6'€8  eefl 01T 88070 8¢ 0S¥IN  ¥T



124

#0060 1~
tEL'O-
eLTo-
€0L0-
ce0
42 PEE -
+x08€ [~
680"
#05T 1~
L1070~
+4SCF 1~
491071
PE1I0-
+81°0-
#§°0-
=801°1
€ero
00
#%CCE C
£EC0
PELO-
LITO
Tl
#xEEF1
I+E°0
Per0-
##LL60
sl LT
£0€0-
421660
£0€0-
986°0-
8CE0-
100
s LOL0
6150
80070
1160
19C°0-
I8L°1
€Te0
SLEO-
%968 [
#4CC8 0
#0260

§C
1
I
[
§TTe
6l
§0
C
S1
SL'C
SLEO
I'e

SLY
cL'e
I
L16’t
[y
<l
T
e
I
ELC
[
SLY'y
I
LOT'T
St
Sl
I's
I'c
81
St
SLy'e
sTle

Cero
=#%869°C
#:COL" 1
+%896°€-
= 88E |
#xCC1'T
#x8LF 1=
wxC [0°E
+x89T¢-
#x88F T

#STET
#4C18'C
=P
=4 8FC°C
##89L°T
w4 8C0T

891°0-
28681

80070

8080

e81°0-

£9C0
##%CCP' TV

800°0-
45790

S3 1]

80670
#5CC9'T
= 878'C
=48CR'E
+xCSP8 -
=809

ccro-

C8E0-
=881 C
x5 C080

85€°0
#x586°C

ceso
8CI0-
#4508°C
#xCIL'S
=2 S8EY
coe0-
=800 |

LTS
9L'L
9'c
TS
LE'S
£0's
'y
8¥'€
7'l
Se'e
3I'L
601
16
149!
¥8'r
s
Lo°L
rL'8
L6
€9
SL'S
81’8
6Cl
€29
8L
S8
1o
€68
¥T'L
£<'6
L9'8
el
cL'L
LS
oL
LS
¥S'L
9r1
[e'L
89
88°L
cl
S8'8
£e's
99'9

+%596°6C
EPEE-
=91€'9-
+xP00 ¥
+318°01
#x9E €]
++8E€6°C]-
€TL'8
++C0E 0F-
#xC0F F1-
#xEL0°C
#xCEL'O
++EV8 8-
+x£C0°6
#+£O6F T~
w2 EP0°LE-
LTOL-
£60S-
#: LSS L
+6°1
#xL00TT
#xEVE 9"
+x8F6°LI
s [ V€T
w481 1°CI-
45 ETL
++659°9C-
#xLSL6T
1Y
4+5L650C
4% 1£9°8
9816~
«x08L°LI
[
[88°t
+xLVTEY
#xCFO'CI
66976
+xCOF 0T
[E0°]
eeeEvl
#5181
#x0£5°CT
+x790°CT
196°L-

C'L8
6L
<S¢

S'L8
€8

109

c'19
8L
9t

S'L¥

SLE'ER
9
9¢

1'08

L

SLE

ges

§Ts

L9

CL'E9
SoL
SLCL
68
£F
€69
S6S1
30L°1¥

106

ErL

LC01

1'06
L8

£'66

789

STEL9
§9Cl1
LOT'SL
CL'89
9°cs
sl

L06

£'88

SL'C6
SL8V8
cT'19

#5008 L
##SEEE]-
YL6T-
SI¢E
#x81E°01
+x0F '€
+4 VL8 11"
LELO-
#:007°01
9L6'C
+%88¢7L
+x965°C
6rC'C
44| SEC-
#50FF'C
680
+x8E6°7
#xCBE'TY
6L0°¢
+6'C-
#x0FF 11
#2591°C
[2e1-
wx T L8 T
+#C88'F
+x810°L-
LSOC-
9LE 0
+#C0S T~
#2708 CI
#=xLE9°01
OFL Y-
eIy o-
#2C89°L
wxElLE1-
#2L86°¢
SeETo-
#4LC0 1"
41009
#%0C0° [
+x8F1°6
#=xPEC T
€6l
#x81€1-
w800 1

9
o
c0s
9
eIs
g8
LE
cTos
IL
09
0L
6'ES
09
<6t
L9
(s
£80°LS
LS
9°9¢
LO1"8%
ce9
SC'89
LS
99
(Y]
9F
ro'ss
6'Cs
otf
£9L
SEL
LS
¥'¥9
IL
SLOOF
99
L16°LS
£eeos
£0L
I'LS
L09
IL
ST'19
SLY'TS
£85°9L

6£5°0
19¥°C-
€180
90C'1
#LT1'T
#+EL8'T
19¥°C-
#6EC T
++90T'€
90T0
19¥°1-
4 [ OFC-
#xLC19"
19F°6-
6€5°1
oL 0~
voL -
+0£0°C
++EL8'C
19+'C-
+xPOL T~
6L 0"
+xPOL'S-
6ESY
€L8°0
#xPOL -
€L8°C
90Z'C
##0LL'T
1220~
L8S0-
4P SCTE-
OFt'1
1L+
42 L88'C-
€Ire
ott'e
O6LLT
Pec1-
FeS1-
L8YE-
€110
1cco-
1T
€Ire

Il
901
011
0r1
801
Il
901
£ll
el
Il
901
€01
[
[
[4n!
801
SOT
I
Pl
901
0!
[
[
811
Cll
901
Il
011
Il
901
LO1
L01
IT1
So1
901
ell
Pl
48!
011
801
901
011
601
801
148!

L¥9°0
+xECRE-
8l
LYY
£SRE-
86
ST
|
LV1'T
981°1-
ST
#9816~
#xE68E-
£ECRE-
LP1T
#1870
981°1-
I8
+xLV19
081°¢-
[y
80
+xEC8 P
#287'E
w P
#9817~
#x8F'C
8¥°0
#6005 T
[LF]
£98°[-
#x£98°C
O8]
969°¢-
+6C0°C-
[L¥'T
+08°0
6CS'E-
6CSE
961°¢-
961t
96171~
ILF'E
£9R¢c-
#P08F

09
9¢
8¢
£9
s
69
149
8¢
£9
05
149
IS
IS
1S
19
9¢
145
8¢
£9
ce
€S
8¢
IS
89
9
129
19
8¢
129
8¢
9¢
LS
19
9¢
c¢
£9
8¢
9¢
gs
59
€S
9¢
$9
59
9

09T IN AYMd X L¥FIN
€6 1STX L¥FIN
L6E LX 9%F 1IN
09C 1IN AXd X 9+ "IN
€6 1STX 9¥F 1IN
Lot LX SH¥IN
092 "IN AXMd X St¥ "IN
£671STX SHrIN
Lot LX ¥F¥ 1IN
09T "IN A¥d X +++ "IN
€6 ISTX #Pr 1IN
Lot LX €FFIN
092 "IN AXMd X €F "IN
£671STX £€FFIN
L6€ LX TFF 1IN
09T "IN A¥d X THF "IN
€6 ISTX TP IN
L6€ LX I#FIN
09C "IN AXMd X It¥ "IN
€671STX 1+F'IN
Lot LX OF¥ 1IN
09T "IN Ad X 0vF "IN
€6 ISTX 0¥F 1IN
L6 L X 6£FIN
09T IN AMd X 6¢¥ "IN
E€671STX 6£FIN
L6€ LX 8er 1IN
09T 1IN A¥d X 8¢¥ "IN
£6ISTX 8Er 1IN
L6E LX 9t¥ 1IN
09C 1IN AXd X 9¢¥ "IN
€6 71STX 9Er 1IN
Lot LX SevIN
09T IN AYMd X SeF 1IN
€6 ISTX SEFIN
L6E LX ¥EFTIN
09T IN AXd X e "IN
€6 ISTX veEv "IN
Lot LX £EF 1IN
092 "IN AXMd X €e¥ "IN
£671STX £EFIN
L6€ LX TE¥IN
09T "IN A¥Xd X TEF "IN
€6 ISTX TEVIN
Lot LX 1€FIN

(4
19
09
6S
8s
LS
9s
se
12
1)
(4
Is
0s
6F
8t
Ly
9w
S g

34
o
v
or
6¢
8¢
LE
9¢
Se

€€
(4
£
0f
6T
8T
LT
9T

ISR RS

| 14
0T
61
81



125

“JuEdIUSIS UOU SBM 10)SI],
X our 03 onp arenbs ueow se pajewnss jou sem (3) 1ySom paas 00| pur (2) uoneysajur Aypnq *, Jued soyoULIQ JO JOQUINU 0] SISSOID JO 1IIJJ0 BIS =:aJON

SEF°0 86€°0 §8¢°T 4 pee'l 8611 ("syas
o STT  +=tS81- BET LERY- STY9 #xx08C°C SCr9 S86'I- 801 *C8E'C 8% L6t L X 09% "IN 01
€T 1~ S0 *£9CT1- €t #¥089C  €LS #x98¢"L- 9¢ S86°1- 901 8E0 9% 09T "IN AMd X 09% "IN 101
80°0- SL'C #:EP8'C  PPL wxlLETC 3< #x=£8C01- Sy s9'9- €0l #1567 139 €6 "ISTX 09¥ "IN 001
£18°0- Sl #xEILC 19 +x£91°9  ST101 F19°C STHY 189°0 ell 6¥0'C 19 L6t L X 6SF7IN 66
#5081 e €990 €S8 wxlIl'E- S'LL #:L0T'8 €L 610" Il 80~ 8% 09T "IN AMd X 65+ "IN 86
#xL8L'0 €€ #xLT0F 1'T  #=T86'0¢E- 59 #x800'8~ s¢ Sl0e SEll 9IL'S §'99 €6 ISTTX 657 IN L6
S6¥'0 Sy #x£C6'C SOT 49780t~ S0t #xCCE'Y 99 #x8FEC 611 *C8EF §'e9 L6t LX 8SYTIN 96
£59°0 €T #=x9F € 8F' 1  wxt06'6E-  STTH #xL7E'6 STIL 90~ [Tl 871 19 09T "IN AXMd X 8¢+ "IN S6
$9C°0 SL'T #:L0FT €98 %9T79°9- S¥e #x060C°S AL A 801 +P8TT- ¥S £6 ISTX 8BSy 1IN 6
+x80C 0" 80L'T  4xLI¥'T-  ¥T9 8rE'8- 8S6'F9  #x60L6 8C6'CL  #xS586'C 601 81970~ 8¢ L6t LX LSFTIN €6
880°0- C #%00' 1~ 6  wxxbL96  L99I8  sxbICY $'89 %% 189°€ LTT ##C8E L <9 09C "IN AMd X LSV TIN <6
LyT 0" e #%50T YOO #x6CLTI 9'c8 61T 1" L'LS 61e"l- 011 «xV8CP- S €6 IST X LSTTIN 16
#o0°1 L91'E  =LCO'T-  6tf Sy o- ee8'vL STLe LOT'¥S P9 811 #x91L°9 £9 L6t LX 9SFIN 06
+x799°0 Lore wxl'T €9°C  #=LE89T-  STTY L6S ¥ 8S6'FS  =TS9T LOT 8C0- 9¢ 09C "IN AMd X 9S¥ 'IN 68
L6S°0- CLET  #=xLIT'I-  6L°C «#=€9LF1  CLB'08 #6958~ S S #5861~ 901 «819°C- €C €6 ISTX 9St 1IN 88
€080~ SLI'T  #xE6L'T LV #xT99°L- SOPS  %x9S1°91 L'18 #5107 811 6¥0°L L9 L6E L X SSFTIN L8
L8Y0 € #ELET €€ #aCTIIL- 19 %89°81- Sor °89'e- LOT +*V8TT- ¥S 09T "IN AMd X S5+ IN 98
L¥0O'1- STl €011 €06 #xLOLFI €Tes +790°8- IS 890~ Il 16671~ ¥ €6 ISTX SSFTIN <8
L¥E - C #£L91°C 01 «=9Ft°¢l 38 #0811~ S8 #1899 811 8Lt 8¢ Lot LX ¥vS¥7IN 8
#%£59°0 STy 9L°0- €6'8  wxt9C°LI €798 [81°€ €79 8PETl Tl 8190~ < 09T "IN AMd X #5+ 1IN €8
L8TO ¥ #ESL'S CTEl F08'C- L'E8 #x616°60- S¥e 890" el 819°¢- 59 £6 ISTX ¥+ 1IN 8
xx£0°0" cLOT LLTO- 669 #x960°LE  SFIII [89°¢ 9°0L Sio'e Sl 6%0°0 59 L6E LX €SFTIN I8
89°0- 9t £80°1 918 LES0- 819 98€0 ['S€ 510 911 6¥0°1 9% 09T "IN AMd X €5+ "IN 08
elrco- L€ #%L9°C 6£6  #x960°0F S'L6 xx988°C- 9cs (A LOT 16671~ S €6 ISTX €SFIN 6L
#£SLE 0" LIF'T  #«L1€T €L #9T0F%1- THO'LS +*98L°6 CLR'CO  6lEE- 801 819°¢- €< L6€ LX TSFTIN 8L
el I'C ##91°C eVl w=OLLYI oL xxSCCL 609 so'l- 011 o6r0'C 09 09CIN AXMd X €5+ "IN LL
LY0°0- e #LILT O0F'8  «HOI'El- [ #x01€°9- €8t Sio'e Sl #8T'1- ¥S £6 ISTX TS+ IN 9L
#xCE | SL'E #:LCCC 860 #=9¥89l  GL'CO £06'9- CL'19 ST0°T 911 8Tt~ s Lot LX ISFTIN SL
#L¥0 EEVT  wsllETE- S L8 T1-  SLE'6S 9818 SLE6Y  #xS10°L 811 #%C8E'S 19 09T "IN AMd X [+ IN PL
LT0 8t LLOO- 9 #x0CCCP  SPBOL #x6907C- £29°08 3P0 LT1 =P80 8- 9¢ €6 ISTX ISV 1IN tL
#x8L0°] L'y LT8O I1°6  s=ILI'El 9't6 98L°0~ 65 [89°€ 811 819°1- 9% L6t L X 0S¥ "IN L
LYT0- ¥l #L8L0  ¥6'L  w=ILL61-  TLY P 1L701 £99 $86'0- el 6¥0°0 19 09T 1IN AMd X 05+ "IN 1L
csTo- 6'C 610 £6°C  w=LlT9FE  8TOI #x99¢€°9- £EC  wxb6lCE- 801 «xV8CE FS £6 " ISTTX 0S¥ 1IN 0L
690" LOLT  xxE0S°T  L9L  =x¥06'6-  STOS [ee’] SLELS  +x586'C- 801 #8C0- LS Lot LX 6vF 1IN 69
L11°0- Sl #5060 9¢ *£CL0 0L #xE£7C°60 L99°€9  +6L°0- 901 L¥10 98 09T "IN AMd X oFF "IN 89
£eco SL'T #x696°C 98 w=L06°S 1'06 #4816~ #ee 90¢°C LOT e8I~ ¥S €6 ISTX 6y IN L9
€860 £ #8067 1" TL8  axtLl'El €16 ¢8e0- 865 ##0ES"L FI1 #xF18°C £9 L6 LX 8+F 1IN 99
w8 [ 6t #*$16°1-  90°L et £'86 #xCE1'T 19 ##€L8C cll 180 09 09C "IN AXd X 8¥+ "IN <9
#2L9S7 1" STyl 8E50- [SL wxLlLl9FI-  STI'99  %xS88'L- STrs Lert- LOI e b LS €6 ISTX 8FF7IN 9

80" S1 #=:CIFY L0D #xC99°6C  £E8'C6 9¢c0 LOT'19  %=90L°C [Tl 00" 19 L6t LX L¥P'IN £9



line were significant for all the characters except days to
maturity, number of branches plant™!, budfly infestation (%)
and 1000 seed weight indicating substantial genetic
variability for general combining ability among lines. The
mean squares due to testers were significant for all the
characters except days to 50% flowering, number of branches
plant', number of capsules plant’, alternaria blight
infestation (%) and seed yield plant' indicating the
considerable genetic variability for general combining ability
among testers. The line X tester interactions were significant
for all the characters except number of branches plant!,
budfly infestation (%) and 1000 seed weight indicating
genetic variability for specific combining ability among
crosses. The significant mean squares for line, tester and
lines x testers were also observed by Prasad er al. (2014),
Jadhav et al.(2011)and Upadhyay et al.(2019). Significance
of mean squares indicates significant variation among
crosses for combining ability hence allows the estimates of
gca and sca effects.

The data regarding SCA effects of lines and testers
were estimated for nine characters presented in Table 2.
SCA effects of crosses for all characters except number of
branches plant!, 1000 seed weight (gm) and budfly
infestation (%) calculated and data are presented in Table 4.
The SCA effect of crosses for number of branches plant!,
budfly infestation (%) and 1000 seed weight (g) was not
estimated as its respective mean square due to Line x Tester
was non- significant.

The choice of parents for hybridization programme
influences the success in any crop improvement programme.
Out of the 37 parents selected in the present study five of
the parents namely, NL 451, NL 442, NL. 441, NL 371 and NL
435 possessed positive significant GCA effects for seed
yield plant'. But none of these parents possessed high
mean performance for seed yield plant'. Hence, these
parents can be used in hybridization programme to get better
transgressive segregants. The parents NL 351 and NL 450
possessed higher mean performance for seed yield plant!.
Hence can be utilized in varietal development programme.

Among the 102 crosses studied, the cross NL 448
x T 397 showed negative significant SCA effect for seed
yield plant™ and positive significant SCA effect for days to
maturity along with high mean performance for seed yield
plant”', number of capsules plant' with early maturity. Other
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cross NL 436 x PKV NL 260 possessed negative significant
SCA effect for seed yield plant™, positive non- significant
SCA effect for number of capsules plant' and negative non-
significant SCA effect for days to maturity with high mean
for all the two characters with early maturity. The cross NL
351 x LSL 93 also exhibited negative significant SCA effect
for seed yield plant' and days to maturity and negative
non- significant SCA effect for number of capsules plant’
along with high mean performance for all the two characters
with early maturity. NL 439 x PKV NL 260, NL 452 x T 397
and NL 351 x T397 also exhibited negative significant SCA
effect for seed yield plant, number of capsules plant! and
negative non- significant SCA effect for days to maturity
along with high mean performance for all the two characters
with early maturity. NL 457 xT 397 exhibited negative
significant SCA effect for seed yield plant' and days to
maturity but negative non- significant SCA effect for number
of capsules plant” along with high mean performance for all
the two characters with early maturity. The presence SCA
effects for seed yield plant’, number of capsules plant! in
the above crosses indicated the predominant role of additive
gene action for yield components which is a general situation
observed in self pollinated crops. Due to the presence of
additive gene action in these crosses the genotypes of
inherent superiority can be produced from this population
by blending and fixing maximum favorable genes.
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