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LINE X TESTER ANALYSIS IN LATHYRUS ( Lathyrus sativus Linn.)
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ABSTRACT

The research work entitled “Line x Tester analysis in Lathyrus (Lathyrus sativus
Linn.) was conducted during rabi 2021- 22 and 2022-23 at the experimental research farm of
Agricultural Botany Section, College of Agriculture, Nagpur, where twenty F, crosses obtained
by crossing two testers and ten lines in a line x tester fashion were used to study the general and
specific combining ability of parents and crosses, respectively and selected good combiner parents
and crosses for studying them in the next generation. These crosses were grown in randomized
block design replicated thrice and observations on days to first flower, days to maturity, plant
height (cm), number of branches plant!, number of seeds pod-!, number of pods plant?, 100
seed weight (g), yield plant! (g) were recorded. The mean squares due to specific combining
ability were highly significant for seed yield and its contributing characters in lathyrus.
The predictability ratio ranged from 0.46 for number of days to maturity to 0.75 for number
of branches plant.

Considering GCA effects for most of the yield contributing traits, the line NLK-06
and tester Ratan were recorded as good general combiner for yield plant! and its contributing
characters. The crosses NLK-06 X Ratan and BIOR-222 X Prateek showed significant negative
SCA effect for seed yield and most of its contributing characters. These crosses can be
forwarded to next generation for producing genotypes of inheritant superiority by

intercrossing and following simple selection methods.
(Key words: Lathyrus, GCA, SCA, heterobeltiosis, combining ability)

INTRODUCTION

The Lathyrus sativus (L). (2n = 14) is an annual
herb and an important pulse crop, rich in protein content
(28%) next to soybean locally called as grass pea, khesari
dal, peavine or chanamatra. It belongs to family
Leguminosae, sub family Papilionoideae and genus
Lathyrus with 130 species occurring all over the temperate
region of Northern hemisphere and the higher altitude of
tropical Africa. In India, besides the ornamental Lathyrus
odoratus, the only other species cultivated is Lathyrus
sativus which yield the khesari dal. The edible Lathyrus
sativus originated in the West Central Asia, Mediterranean
region and North India was its centre of domestication,
where 3600 years old remains have been discovered. The
important lathyrus growing states are Bihar, Jharkhand,
Madhya Pradesh, Eastern Uttar Pradesh, Orissa, Gujarat,
Maharashtra and Andhra Pradesh.

The plant is considered as a great boon against
droughts, floods, hails and various pests. The plant is strong
drought resistant. It is mostly sown in standing crop of
paddy as a ‘Utera’ or ‘Paira’ crop in rabi seasion. Secondly,

the main pulse crop Tur (Pigeonpea) is grown only on bunds,
hence the production of Tur is not sufficient for fulfilling
the requirements of these region. This gives the chance to
lathyrus to serve as alternative pulse. Thirdly, the lathyrus
plant type is considered to be strong drought resistant and
grows luxuriantly without any cultivation input and lastly,
this pulse is consumed in various forms like chapatis, wadas
and curries and fed to cattle as green fodder and stover
(dried chaff) since ancient times. Sharma and Padmanabham
(1969) analyzed and reported that the protein quality of
lathyrus is better than any other pulse. Chemical
composition of Lathyrus sativus grain also shows the
presence of minerals like Ca, Fe, P and vitamins like B1, B2
and niacin. Itis also rich in carbohydrates (58.2%). But ban
is imposed due to association with neurolathyrium a non-
reversible neurological disorder in human and animals due
to presence of neurotoxin (B-N- Oxalyl-L-0, P-
diaminopropionic acid) ;-ODAP in its seedlings and seeds.
The traditional varieties of grass pea contain 0.5-2.5% f -
ODAP (Kumar et al.,2011). Globally, the area under grass
pea cultivation is estimated as 1.50 million ha, with annual
production of 1.20 million tonnes. In India area under
lathyrus is about 0.58 million hectares and the major area
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under lathyrus is in Uttar Pradesh, Bihar, West Bengal,
Madhya Pradesh and Maharashtra contributing about 4.5%
total pulse production of the country. In Maharashtra it is
cultivated in Bhandara, Chandrapur, Gadchiroli, Gondia and
Nagpur districts of eastern Vidarbha (Anonymous, 2023).

MATERIALS AND METHODS

The experimental material comprised of ten lines
viz., BIOR-222, NLK-42, BIOR-208, NLK-48, NLK-37, NLK-
06, NLK-38, NLK-67,1C120469, NLK-73 and two testers viz.,
Prateek (check) and Ratan (check). During rabi 2021-22, ten
lines were crossed with two testers in line X tester mating
design to produce 20 crosses. In rabi 2022-23, 20 crosses
(F,’s) were grown in RBD design in three replications with
the spacing of 45 cm x 15 cm accommodating 10 plants in
each row. The recommended practices were followed to raise
good crop. The analysis of variance was performed to test
the significance of differences between the genotypes
(parents and crosses) for all the characters as per the
methodology suggested by Panse and Sukhatme (1954).
The combining ability analysis was carried out by the
methodology of Kempthorne (1957) with fixed effect model.

RESULTS AND DISCUSSION

Combining ability analysis is one of the most
powerful analytic tool to decipher the genetic architecture
of quantitative traits. The concept of combining ability was
enunciated by Sprague and Tatum (1942) in maize crop.
Concept of general and specific combining ability in relation
to diallel crossing system was explained by Griffing (1956).
The mean squares of genotypes were highly significant for
eight characters studied i.e. days to first flower, days to
maturity, plant height, number of branches plant!, number
of pods plant, number of seeds pod!, 100 seed weight (g)
and yield plant™. This indicated the presence of sufficient
variability in the material used for this study which allows
the exploitation of the material for further analysis. Similar
to this result Sawant ez al. (2011), Sayyad et al. (2017) and
Jambulkar et al. (2021) also reported significant mean
squares for genotypes in lathyrus.

Among the crosses the range for yield plant varied
from 12.53 gt023.20 g. The cross BIOR-222 x Ratan (23.20
g) exhibited highest yield plant” followed by NLK-37 x Ratan
(22.23 g), NLK-06 x Prateek (21.23 g) and BIOR-208 x Ratan
(20.97 g). While it was minimum in cross NLK- 48 x Prateek
(12.53 g) followed by NLK- 67 x Prateek (12.73 g), IC-120469
x Ratan (13.10 g) and NLK- 38 x Ratan (13.23 g).

On basis of per se performance studied for yield
and yield contributing characters among twenty crosses,
the cross NLK-06 x Ratan was identified as the top ranking
cross as it recorded yield plant™ (19.33 g), number of pods
plant! (96.44), days to first flower (60.33), days to maturity
(121.73) and plant height (63.86 cm) followed by cross BIOR-
222 x Prateek which produced yield plant* (19.20 g), number
of pods plant! (85.47), days to first flower (55.33), days to
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maturity (119.40) and plant height (63.86 cm). These two
crosses were identified as potential crosses for selecting
superior segregant in future generation on the basis of per
se performance of crosses. Anyhow, according to Allard
(1960) per se performance of crosses gives only some
indication of their usefulness in selecting potential crosses
but their long-term potentiality was not known. Hence,
selection of superior parents which has the potential to
produce superior cross combination and identifying the
cross combination on the basis of combining ability will
give required information as compared to information
obtained from per se performance of crosses.

Line x tester analysis of twenty crosses obtained
by crossing ten lines with two testers was carried out and
the total variance due to crosses was partitioned into
portions attributable to lines, testers, lines x testers and
error sources. The components of variances attributable to
lines and testers were used as a measure of general
combining ability effects and the variance due to interaction
between lines and testers was used as a measure of specific
combining ability effects. Mean squares due to lines were
significant for all the characters. Mean squares due to testers
were significant for all the characters studied except days
to maturity, number of branches plant?, 100 seeds weight.
The mean squares due to lines for all characters i.e. days to
first flower, days to maturity, plant height (cm), number of
branches plant, number of pods plant’, number of seeds
pod?, 100 seed weight and yield plant! were higher in
magnitude than those due to testers, indicating large
diversity among the lines than in testers for these characters.
The mean squares due to line x tester were significant for all
the characters under study.

The predictability ratios ranged from 0.46 (days to
maturity) to 0.75 (number of branches plant™). The fixed
effect model adopted in this study does not provide
estimates of variance components and thus it was not
possible to know precisely the relative importance of additive
and dominance components in the control of different
characters. However, in this model an idea about the relative
importance of GCA and SCA in determining progeny
performance can be obtained by calculating the general
predictability ratio on the basis of GCA and SCA mean
squares (Baker, 1978). Predictability ratio was found to be
less than 0.50 for characters days to maturity (0.46), days to
first flower (0.48) and predictability ratio was more than 0.50
for other characters i.e. number of pod plant! (0.55), 100
seed weight (0.62), number of seed pod ! (0.67), plant height
(0.68), yield plant (0.73) and number of branches plant™
(0.75). The predictability ratio was closer to 0.5 which
indicated the additive as well as non-additive genetic
component are equally responsible for the development of
these characters.

The estimates of GCA effects among the lines and
testers showed wide variation in level of significance for
various characters. Among the lines, it was reported that
line BIOR-222 and NLK-06 were found to be good combiner.
BIOR-222 exhibited highly significant positive GCA effect



164

o€ 6C’1 €0 8v°ST 66°0 €L°6 00°¢ LS'E HBSAD
€1 9%°0 I1°0 LY'S €e€0 1 4% 90°1 97’1 F(w) g S
8891 r8'8 89°C S9°IL v €9°19 8T €T SL°€ES UBIIA
€9°¢l 086 €SC 7198 009 [AN%Y O'LIT ov'a9 ueleyd X ¢L-AIN  ¢¢
€891 08’8 0LCT 00'Ly LY9 08°LS LY'0C1 L9 Sy eI X €L-AIN 1€
oret €e6 LET 14854 ere €oVL eL'1cl £¢'8¢ ueley X 6970CIO0I  0¢
€CSl £8°6 0€T S6'69 LTS 00°8¢ LT8C1 LT09 Fodreld X 69v0CIDI  6C
00’6l L9 ov'e S6'IL €es ov'LS LO'STI 0€'09 ueleyd X LO-AIN  8C
eLCl €L'8 LOC ce'19 €LY eres 09°0¢CI 08'LY Medredd X L9-AIN LT
€cel L6'6 ov'e [10°L8 L9Y 0099 00l AN ueleyd X 8¢-AIN  9¢
or Sl LO6 LO0C 6829 €Cs 0081 £¢'cCl 098¢ Medreld X 8C-AIN  §C
ceol LTS L9C 7796 LY'9 L'€Y eL1cl €€09 ueley X 90-A1IN  ¥¢
e€C1e €C8 ov'e £eCE LT LY'1S €6'¢Cl ¢£e'ee edreld X 90-AIN  €C
€Cee LO'6 LEE 7198 LSS L9'19 o' 1¢l LO'SS uejey X LE-MIN  CC
orst LS8 €0¢C 00'LYy €L9 [SSY 00°0¢CI LO'LY Medredd X LE-AIN 1T
(4! crot L6C £eCe LY'9 009¢ LT8CI L9'LY ueleyd X 87-AIN 0T
£CCl LE6 L8T STL9 LO9 €COL el L9VS Noeld X 8Y-IN 6l
L6'0C €L’ €0'¢ LS L9 0L'89 LO'ICI €LCS ueiey X 80¢-JOId 8l
L6'C] €06 £€9C SS6v LT9 €S L91C] eres AeRreld X 80C-d0Id LI
9¢el €68 €6l €eTy Iro9 0¢'19 LY'1CI LIS ueje X ¢y-3IN - 91
66CI 0C6 €0'e ST66 [ LO'TS LTV L9°9G MedeId X ¢-AIN  SI
0T'et L96 00'¢ LEETT 0C’L L'€Y €6'SCl eros ueley X ¢ee-do1d vl
ocol 0€'8 €0'¢ LY'G8 LOS 00CL or'ell [ANYS AeReId X TCC-d0Id €1
S9SS0.ID
0C81 LY'6 €LC 0r¢c8 €69 0C'8¢S £eCel 00¢CS (oY) ueey 71
€esl €8'L e 8989 €6'S LTS9 eroclt LY'8S (Poeyd) yedjeld 11
J19)89],
LLLY LO'6 oce £€99 €L9 0Es ol 09°Sy ELAIN 01
LLEL S8 LLT 26'¢9 I'L £6'99 €eCel LOTS 69%0CIDI 6
LE0T LTL 08'C 9¢'8¢ L99 L9°C9 00°¢Cl €eLS L9IN 8
Or'Ll €06 LET SL'18 L9L 000 L8TCI LO8Y SEAIN L
eL'1C 0C6 06T €EVL LY'9 LTSS LTl 09'8S 90IN 9
08’6l 0r'o 06T Y6'EL LY9 0889 LTSl €508 LEAIN S
08°LIL 0L'8 €8T 9¢'88 or'9 0,89 00°¢Cl LO'SS SIIN  +
08°CI LS8 €6'C 1L98 00'L 0¢'19 L9°CC1 (ALY 80¢-d0Id €
019t 0r'g LOE 8C98 L89 L'€Y 09'8CI €508 IN €
000¢ 006 08C €SYL 0C9 €1CL £CeCl eels ccedoId 1
sour|
() yuerd B)ysm  (3),.podspads yuerd spod uepd sayoueaq (un) £jranjewr JIMO[J ISII] ‘ON
PBRIA PIas 001 Jo _qunN JO _quINN JO _quINN Y3y Jued 0} sde(q 0} sfeq sadfjoudn) ug

SI9)IBIBYD SNOLIBA J0J SISSOID I1RY) pue sjudaed Jo dueuriofrad uedy °1 d[qeL



165

QUBOYIUSIS JO [9AJ] %[ PUB 2§ I DUBIYIUSIS = 4y “u

L0 90 L9°0 ¢so SLO 890 90 870 VOIS 'SA VOO
LOS 9¢0 00 08176 S0 LL'LT vee 96C 8¢ SRR |
#3:0L°GE *CS'1 #5870 #::LE986' x*0€°1 #:9V 1CC #30'LT #x0L°601 6 SI931S9, X saul]
#%C9'L9 810 xx05°0 xx11°896 00 xx01"CCE 90 #x580¢ [ SJI9)S9,
#%L56C #x1€°C #5870 #:98°00S' T #x[ 1Y *197161 #%:16°€C #£G8° Y 6 saury
iJuerd
(3) ;yued  (3) yySom -pod spads juerd spod sayodueaq (u) Lfumjew JIdMO[J
PRIX P33s 001 Jo _dqunN  Jo BquNN Jo BqunN JY3SRY Juel{ 0} sAe( Jsa1j 0} sAe(q

saaenbs Jo wins ued

“I'd UOHBLIBA JO SIIINOS

LIIqe SUIuIquIod J0J dUBLIBA JO SISA[euy *7 d[qeL



166

L9°0 062°0 $80°0 TLL'E €8T°0 I90°C 869°0 1€9°0 (sassond)H S
%99'1- S 40 100 #x0€'9 €0 STy 79’1~ #%8C°L ueie X ¢L-3IN  TE€
%991 S 100~ #x0€°9- €C0 SI'vy #79°1 #%8GL- HoeId X €L-NIN  T€
wx€1°C 1€0- €10 #%xE€V° 91~ 900~ S6'1 Y0'T- #5xGL' T~ uerey] X 69¥0C1I0I  0€
#x€1°C 1€0 €ro- €791 900 S6'1- 70'1 #x8SL'T ¥odreld X 69+0CIDI  6¢C
#%xL0'C %S0T~ #%9C°0 0¢'T 1€0 8T°0- #xE1°C #%81'C uerey] X LO-IN 8T
#2L07C %S0T %%9C°0" (Vo 1€0- 810 AN A #%87'C- HodeId X LO-NIN LT
#xS1°C o0 %61°0 %S0’ 8C0- SLO LSO wx[SP uerey X §¢-IN - 9T
#:S1°C 010~ %61°0" %50'8- 8C0 SLO- L8O PRI 4 Hodreld X 8E-AIN ST
#:9G°€- 00~ #%8€°0" #%9L°GT 9¢°0- #xG1°9" w5 L€°€" #IL'T uerey X 90-3'IN ¢
#%9G°€ 700 #%8€°0 #x9L°ST 950 %519 #xLE'€C #IL'T- Aol X 90-AIN €T
#x16°C 0C0 #%86°0" #xGGCl 700 %%89°9 #x91°¢ #x 1€ ueleyd X LE-AIN  CTT
w0 [G7C 0C0- %8570 2SS Gl 700~ #%89°9- #£91°€- w5 [C°€" HodreId X LE-NIN  IT
800~ €e0 1°0 %8V 1T €e0- %8V T~ %x90'C #%x8C 1" uere X 8¥-3'IN 0T
800 €0 10~ %81 1C €e0 xSV CL #£96'C" %807 HorId X 8P-AIN 61
w5V’ T 120 #3020 800~ 1€0 #%L8'Y 170" 860~ ueiey] X 80C-Jd0Id 8T
sV T 120 #:6C°0" 800 1€0- sk L8 1™ 10 860 Yodreld X 80C-d0Id LI
88°0- 6€0- Y10~ %581 CE- 9C0- 08'C 16T~ #%x81°€" ueiey X 7y-3'IN 91
880 6£0 10 #x8Y'CE 920 08'C ! #%81°€ NI X TH-AIN ST
wxVV'€ %£9°0 800 2% [S°Cl #xL0"1 #x8€°9 #x91°¢ #x8C°¢" ueley X ¢ee-d0oId vl
AN +*€9°0" 800~ s [S€L- s L0 1" #x8€°9" #£91°€" #%8C'€ Aodreld X 7¢T-d0oId €1

VoS

16C°0 L6070 820°0 LST'T S60°0 089°0 €€T0 010 (193891)"A°S
%901 900 600~ %00 100~ €T 170 #%8L°0 (roeyo) uerey ¢TI
%901~ 900~ 600 %0V 100 w©wT 110 #%8L°0" (rooyd) Yereld TT

J9)S9],

L9°0 06270 S$80°0 TLL'E S€8T°0 I90°C 869°0 1€9°0 (saur)'A'S
ST'0 €0 00 eLT 61°0 «CI'Y #%08'€" 810~ ELOIN 0T
#5001~ %C9°0 #:LC°0" w2x9L 11~ %%58°0" *SEP- LO0O- #%80°C 6970CIDI 6
o #%€C T~ #%L€°0" L9T #5101 %C8'1 010 ST°o- LOTIN 8
wLL' T~ SS0 000 S9°¢ w011~ 8SY'1- #x€0°C 90 SECIIN L
#%59'C %CL'0" €0'0- %C0'9C %991 #%8€°0 LT0 #%19°€ OAIN 9
#%8G°C ST'o- 010 0¢'L 800~ 80°¢- #x€0°C #2:G1°€" LEIN S
wxLSC" %8L°0 #xCE 0 #xCS 01 9¢'0 %809 %LV #x60"¢" SIIN b
SC'T 600~ +*¥C°0 #xC8 Gl S0 el LET- 8CT'I- 80c-d0Id €
#:16°C 010" #%€¥°0" 6v'1 (440 06'¢- €10 S00 WAIN T
#%C9'C 200 #%CV°0 %75 9C 600 #:58°L #xLT'T %861~ caold 1

VoD
(8) yuerd (3)ysSem  (3) .podspass juepdspod (Auerd saydueaq (u) fjranjewr J9MO[J ISa1g *ON
PRIX Pa393s 001 Jo J_dquInN Jo J_dquINN] Jo J_dquINN] Sy yuelg 01 sAe(q 0] sAe(q sadfjoudny ug

SISSOID JO $393JJ9 Y)S pue sjuaxed Jo 193JJd VOO € d[qeL



167
Table 4. Potential crosses identified on the basis of mean performance, GCA effect of parents
and SCA effect of crosses for yield and other traits

Sr. No. Crosses Characters Mean SCA effects GCA effects
P1 P2
1 NLK-06 x Ratan Yield 1933 -3.56%* 2.64%* -1.06*
NOP 96.44 -25.76%* 26.027+* -4.01%*
NOS 267 0.38** -0.03 -0.09
Height 63.87 -6.15%* 6.38%* 231
DTM 121.73 -3.37%* 027 0.11
2 BIOR-222 x Prateek Yield 19.20 -3.44%%* 2.62%* 1.06%*
NOB 507 -1.07%* 0.09 0.01
NOP 8547 -13.51%* 26.54%* 4.02%*
100 SW 830 -0.63 0.02 -0.06
Height 58.00 -6.15%* 7.85%* 232
DTM 11940 -3.16%* -2.03%%* 0.11

Note: DTM = Days to maturity (days), NOB = Number of branches per plant’, NOP = Number of Pods plant', NOSPP
= Number of seeds Pod! DT 1%F = Days to first flower (days), Yield = Yield plant™! (g), 100SW = 100 seed weight.

for days to maturity, plant height, number of seeds pod-!
and yield plant'. NLK-06 also exhibited highly significant
positive GCA effect for days to first flower, plant height,
number of branches plant™!, number of pods plant and yield
plant™.

Promising crosses and their selected per se
performance are given in Table 4. Among the twenty crosses
studied, the cross NLK-06 x Ratan showed negative significant
SCA effect for yield plant’, number of pods plant!, days to
maturity, number of seed pod™' and plant height. Similarly,
the same cross was significantly superior over the best
check for yield plant™!, number of pods plant’, number of
seeds pod'and days to maturity. The GCA effect involved
in  the cross possessed high x high GCA effect for yield
plant’, medium X high for number of pods plant!, medium x
medium days to maturity, low x low for number of seeds
pod'and high x medium for plant height.

The cross BIOR-222 x Prateek showed significant
negative SCA effect for yield plant, number of pods plant
!, days to maturity, number of branches and plant height.
Same cross was significantly superior over the best check
for yield plant” and number of pods plant'. The GCA effect
of parents involved in the cross possessed high x low for
yield plant™, high x low for number of pods plant”, low x
low for days to maturity and low x low for number of
branches plant! and high x medium for plant height.
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