GR3 Kaur et al.,

Table2. The chlorophyll content in leaves of gerhera plant
prown under shading nets permilting different
intensity of light

Percentageof  Chlorophyll  Chlorophyll Total

natural light ‘a’ b’ Chlorophyll
inlensity (mg/g) {mg/g) (mg/g)
100 0826 0.725 1.551
85 1.057 1.034 2,001
15 1.123 1.294 2417
plant growth and flower. In the present

investigation, air temperaturc under shade did not
differ from the open conditions because of free
movement of air through the nets. It is therefore,
logical 1o conclude that increased rate of plant
_growth and flower production could be the result of
reduction in the intensity of natural light reaching
on the plant. This observation derives support from
the fact that plants under the shade had more
chlorophyll than those grown in open. Destruction
of chloroplast by very high intensity of light in
some species of plants is a well known fact
(Nelson, 1985),

No significant difference in the yield of
flowers and their quality was observed [rom the
plants, whether they were under complelc cover,
top cover or without cover. Normally day
temperature inside the complete plastic cover
remained comparatively higher than the open but
no such difference was observed in (he night
temperature. Therefore, during the night period,
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growth activity of crown remaincd retarded
irrespective of cover. The night lemperature during
this period dropped 1o 5°C-7°C and thus all the
treatments  failed to  maintain  the - eritical
temperature ol aboul 12°C (which' is considered
optimum for flower production by Leffring (1975)
and Goldsherry (1989) and consequently resulted in
reduced growth activity of crown.
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ABSTRACT

Studics on association analysis revealed that seed yield per plant in sesnme (Sesamum
indicum L.) was positively correlated with number of capsules on branches, tolal dry matier
production, plant height, oil content, capsule bearing portion of main stem, first capsule bearing node,
harvest index, 1000 seed weight, and capsule length and possessed positive direct effect and positive

indirect effect via other characters on seed yield.

KEY WORDS :

Sesame, Genotypic Correlation,

Path Coefficient Analysis, Seed Yield


https://doi.org/10.29321/MAJ.10.A01083

Character Association and Path Coefficient Analysis in Scsame G4

Seed yield is a complex metric trait which is
he end result of interrelated traits, Path analysis
acilitates  the partitioning of the correlation
:oefficients into direct and indirect effects of
various characters on seed yield or any other
utributes, It also permits the study of specific
‘orces acting to produce a given correlation in
sorrelated variables.

VIATERIALS AND METHODS

The materials for the present study consisted of
30 hybrids and 23 parents. The hybrids were
abtained by crossing 20 lines and 3 testersin L x T
mating design. The 60 hybrids and 23 parents were
studied in 6 different environments created by
nlanting the experimental materials at three
seasons, kharif 1991, rabi 1991 and summer 1992
in red soil and black soil conditions. The
zxperiment was sown in randomised block design
with three replications in each of the above
:nvironments. A single row of 4.5 m length was
allotted to each genotype for each replication with a
spacing of 45 cm between successive rows and 15
:m between plants within the row. Data were
recorded on five randomly selected competitive
olants from each plot. The pooled data over six
:nvironments were used for the estimation of
genotypic correlation coefficients (Johnson er al.,
1955) and path coefficient analysis (Dewey and Lu,

1959).
RESULTS AND DISCUSSION

Seed vield was positively correlated with days
to maturity, plant height, first capsule bearing node,
capsule bearing portion of main stem, number of
branches, number of capsules on main stem,
number of capsules on branches, number of
capsules per plant, capsule length, 1000 seed
weight, total dry matter production (TDMP) and

harvest index and days to fifty per cenl flowering

(Table 1), Similar findings were earlier reported for
the positive corrclation of seed yield with number

of capsules per plant, plant height, number of-

branches, 1000 grain weight, number of capsules
on main stem, capsule length and number of sceds
per capsule, However, Rai et al., (1981) reported
thal seed yield was negatively corrclated with

capsule length.

The characters showing strong positive
correlation with seed yield such as plant height,
first capsule bearing node, capsule bearing portion
of main stem, number of nodes on main siem,
number of branches, number of capsules on main
stem, number of capsules on branches, number of
capsules per plant, capsule length and TDMP also
showed strong positlive associalion among
themselves, Similar positive inter relationships
among the yield components have been observed -
by many workers including Omar Sheik (1989).

The direct and indirect contributions of 16
characters on seed yield per plant are presented in
Table 2. Number of capsules on branches had the
maximum positive direct effect on seed yield,
followed by TDMP, plant height, oil content,
capsule bearing portion of main sfem, first capsule
bearing node, harvest index, 1000 sced weight and
capsule length. Of the characters studicd, capsule
bearing portion of main stem, first capsule bearing
node, number of nodes on main stem and number
of capsules on branches showed strong positive
association with seed yield and also among
themselves, Among these characters, number of
capsules on branches, total dry mdtter production
and plant height showed high positive direct effects
as well as indirect effects through each other.
However, number of nodes on main stem cxhibited
only negative direct effect. But the overall effect
was found to be positive and significant and this
may be attributed to high positive indirect effect,
mainly through number of capsules on branches,
capsule bearing portion of main stem, plant height
and TDMP.

The direct positive effect of plant height on
seed yicld as observed in the present study was
reporied by Govinda Rasu (1982) and negative
direct effect of plant height on seed yield was
observed by Dixit (1975). The character, oil
content cxhibited a positive direct effect on seed
yield but had no significant correlation with seed
yield. This may be due to the neutralisation of this
positive direct effcct by the negative indirect

- effects through all the chracters exeept number of

nodes on main stem, number of branches, number
of capsules on main stem, number of capsules per
plant and 1008) sced weight.



Thivagarajan and Ramanathan

685

123 Jad 2uQ=4 1 Wesy s L,

juad sad aarg=4 1= ueaudg

0791°0- 000071 - -- U6 (10
«+ZESH0 «BOETO- - DOOD'T X2PUL 15IAITH]
S*TPPLD 8TEO0- -1LZI0- 000O'] dWaL
EFEaawr % . , 1y3tom
#x1087°0 TBOOQ  BLIOD ««0GEE'D QOOO'L Pa95-0001
: ; opnsdes
960T'0 ETTO'0- TLOID  GELO'D =«BEGY'0 000D Iad spoag
weBB09°0 =+6E0E°0- SFEIO- «+9I9P0 9LTI0  I9STD 00001 ydua) apnsdey
. yreyd
i Jadd sapnsdea
o 0BTE0 «TELT0- 95900 - «EQ08°0 OF900  9LE0'0 +«ZVE60 00001 Jo oM
. sayaueg
uo s3|nsdes
wafTIE0 «6RIT0- 098070 «eLLPS0 LTIOD  BE0D0- ««EPDGD «+FIRG'0 ODOOT) Joop
. L0128 upeu
un sajnsdeo
e lOBF D walbld - 9S11°0 80610 LSHITD GTLOD ++SPEE'0 w2 PITO0 £ E8LY0 000D7] Jo oy
sayaung
wnBPTP D e TOBE0- 990T0- 90150 [BEO'0- TLODO- safStO'0- 6PIL'0 «=L0PL'0 L8000 Q00D Jo ON
W35 UTCL UO
«38B10°0=2S06L°0 - PREI'0 +2C81S°0 #2LLTE'D GEPD'D wn|ED6'0 ++EELS'0 x+L90S0 »+£995°0 4498280 00001 S2pOU JO "ON
ESER LT
Jo uoiuod
duuaq
sxFO0B0 BERTOr L9010 4869570 «6T9T0 90800 ++LL060 »«LlT0L'0 ++6972°0 92500 « 89690 ««9665°0 00001 ajnsdes
i spou Fulreaq
wsPOFI0 TOPI0- 6IST0 +40165°0 TEII'0  BETI0 «el€95°0 eolCI80 sEL9L°0 2sl0I6'0 e EPTL0 9196 0e«1806'0 DDOO'] aynsdea 511
=0LEC°0 B011°0  180T0 - ««BDTRE'0D SEDD  LLOD'O- ++¥1ES'0 ¢ulS8F'D «41099°0 ++Z0650 o PT8FD «10PT0 saltOL'D «=1826'0 OO00'] .Emmu..:ﬁ_n_m
Aumjews
»+982F0 9961°0 #LEIT'D" «=THBP'0D LOTTTO B6LO'0- BOSTD TLE0'0 9ZZO0 82020 (LF10 #1910 ewl89C0°0 ++E0L9°0 «=08000 QO 1 o1 shecg
3 . Fupamol) Jusa
+HILT0 D950 «OELY O s«¥PSP0 «=T0SE'D 969170~ IPLI'0- 91C1°0- 096170~ 9S10°0 VZTOO- S990°0 LPS1'0  «19170 ««6SLE0 406080 000071 22dpscop sRe(]
PlaA s duy
el sayoumlg  wa)s s apou ;
“d % quawos  xopuy —_— E_HH.. u_..muﬂ @woua;  1ed vo ummuo W wpwwo (OUMY Sugesq  wmey  Aumew 20U
i odfy 1O oAy o001 o9k spnsdey saqnsden sajnsdea sapnsdea 3o .n.“w_n sapou ﬂ=mu spsdes  queyg  oysdeq L“__“_uu SICIRYD
g Jo'ON  Jo'oN  Jo°ON 100N HEA ey 05
D apnsde) 01 skeqy

(sjudurmotiau J340 pajood) s1appereyds Fuowe SHUDLII donEPII0D sidfjoussy  -f ajqul



686

Sesame

ysis in

Character Association and Path Coelficient Anal

C1aa) e aad qugy = o e ueniudg

we IRAR] 03 2l ALy = s nesig

Yiaep 135 I jhifan ]

0T91U0- 90940 96+0°0- L9500~ TrLO0  6RI00- GT000-  SURDD Dokl TedX0  LTTO0 mw“_mm...__.. DTLLDT  SULOT  Twiue ivador Ll Lo ki | 8
E—— #
weZECED GSL1'0Y TSITO 6IF1°0- BETI'O- SUIUO- QUTO0  9SE00 OYBTO-"E0OIL0  vO000-  965T0 yerlu TLT00 ancie OS]0 R8I U sapul ivasioy
wxlhPL0 OSTONDT ELTOO- 991171 LIET0  LI0T0-  LOOO'G  §TT10- LPETT GRLOTT - OGOOO-  S9pDae G0sT ekl Slrd e seivoe ludda dintl |
2 : - . HEn
«108F0 T900°0 S£00°0  9BLED  SIDIO  6RAE0D TOO00  BEEDD-  LOLT0 6500 - .ﬂ:__..__”..,.__... OLEOG FOTE0 LERD LSLOD a0y Ly PR
At
96020 69100~  PEX'D  STBOO  I6HQ0-  LE6ZO-  ITEIQ  MIRO0r  TEOVUO SSEOU FEQOQ- TITIO 600 SOZOO  riROO- BSLKYD Divw0 axd apaas
+26900°0 TICTO- GHL00- vSISD POO0TO- 6SL0'D- SOZOO  OSOT'O-  BIDE'S GLEF - BTVOD-  EBRITL LBOO'T  GRETO CUiE'D SEOFO- TS G pduag apnadug
TG
rad sagnside.
«+08Z5°0 960T0- 1¥100- #S95°0 6£¥0°0- IBEQO- 60000 E6TED- EFIET TOUL'E- POTOO- SYBG'0- BOUST YALITD  uivys'd PR o T Ja o
S I
VRS T S
*:$P16°0 9ZLI0 SRIOD- S1I19°0 899000 SLOOTD- TI0OW0- 96TE'0-  BSSTY  ¢RODE- STTO0- OlEG'0- Frerd  00ul'y  Srosd TOrED- sl J 0
WIS L
uo sapnade
«s102P°0 119€°0-  6PZO0  OEIT0 © SHOO'D ¥OLI'D- 960000 OLSE0r  LIRO'T  EDTL[- $LE070- QRDL0- LESED  1T61'0 EFTLO STSEl OeRl'0- | Jo oy
LMl
eGP0 096T0- #P0°0-  9RLS'0 OLDDO- LTZO0 BZIOD- LOST'0- 99BE'E  BELYT- BRZOO- LOT1- TOIRD  HLLUD  T9LFO0 Looy o 9andir Jo oy
ERTERTTTESi g
33190 £109°0- L6ZO0 6BLSD  TAIDD &PATO- 09000 PELL'D- - CELFT ESTR'I- BOTOD- FIFOTD- LLL6D  DESTD L8T90 GIFI Osed'0r S3pou ooy
WiaE um
- Joudnn
duae
axtO080 9GEIC-  HTZOD  TI9EY0D  YESOO  #OSUO- SOI00  vSEL0r  GIECNE  6I9T'T- 9SE00- WLLE'D- E9BE0 TESTO TLILO BRESL ¥RITTWr e,
. apay dunes
B1Z1°0- #6PY0 BITLIO- LZTEOQ'D  SEOO'0  SBOO'O- £910°0- Coki0- LOISTE 9659L°T TTSOO- EOLE'0- TOLG'0  U9LT0 SLs970 TIEG0-  Lrorns  oedes s
«=0EES'0 EFB0°0 EHAO'0- S0S9°0 68010 BLECO- DIOO'O- SOFI'0e  L960'T  LO99'1- THZO0- E0090°0¢ LUKTO S6L1'0 SLORD DOSLG: LeseQe Iydoy g
: Ajune
- ++98Z¢°0 06010 09P0'0- TIPSO EMPTO  ITETO- QIZ0'0- 08900~ OOLE'D  BISO0- 66000 6PEIO- BLSIO  6EGDD  LOMKO PESY O obBSr | Ol A
i ) . . dutmaniy e
«l1L20  LPel'0 6160°0+ $LOSO G@“ﬂdﬂ 80T 0 $ETOO- 19000 TPESD- \Nm..“.__cpd LD - S0ED'D 09900 1Lv00  ITRTO £ERT0-  teer - Axdpy orshe
Pk . L ) . wags fup .
- paas i . wSom  9pnsdea WE: " SpRCly: oy sma Kok uTELL JO pou R
uOed Xopuy 1idua) aod ua UIELT 1o ugeL uo duueky Wy Aunge .
R 117 S 4MaL  peos Jud : sy uonod ’ b s CEETR T iy
s no woamy amsdey synsdea sopnsdea sopnsilea , s[RI apnsdua e o) sl _,
4, oA - 0001 . - spasg ' JO'ON  JUON 10 ON Jorop 100N Buuwag W . g
ou3n i ) nsduy 01 54u0]

(spuawosgaua Joa0 pajood) spaagpa Paagpu pua (paujaapuy) 123119 13a0]p = SPUMIII0D Yo g .ﬂ 3|y



687 Thiyagarajan and Romanathan

The path coefficient analysis revealed that
yield was more influenced by capsule bearing
portion of main stem, TDMP, number of first
capsule bearing node, number of nodes on main
stem, capsule length, plant height, number of
capsules per plant, number of capsules on branches,
1000 seed weight, number of capsules on main
stem, harvest index, days to maturity and number of
branches. However, significant  genotypic
correlation possessed by number of capsules on
main stem, number of nodes on main stem, days to
maturity, number of capsules per plant and number
of branches have turned out to a negative direct
effect.

On the other hand, number of capsules on
branches, TDMP, plant height, capsule bearing
portion of main stem, first capsule bearing node,
harvest index, 1000 seed weight and capsule length
which had significant positive genotypic correlation
with seed yield continued to have positive direct
effect and positive indircct effect via other
characters, indicating therchy that these attributes
can be relied upon for selection in a breeding
programme for yield improvement.
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ABSTRACT

Five rust resistant and four rust susceptible groundnut (Arachis hypegaca L.) genotypes
were crossed in all possible combinations to study the nature of combining ability and gene action
involved for 13 guontitative traits. Combining ability analysis showed the importance of GCA
variance alone for number of primary branches and days to 50 per cent flowering while for the
remaining characlers, both the GCA and SCA variances were important with predominance of GCA
indicating the scope for exploiting the available additive components, The rust resistant Virginia
genotypes VG 78 and CS 31 were the best general combiners for yield and yield components while
the two Spanish types CO 1 and VRI | for carliness, number of mature pods per plant and harvest
index and VRI | for oil content also. Inter-subspecific hybridisation between the Spanish and
Virginia genotypes followed by intermating is advocated to exploit both the additive and

non-additive components.

KEY WORDS :

Rust caused by the Puccinia arachidis Speg.
affects the yield and quality of ground nut Arachis
hypogaeaL.. considerably. Therefore onc of the
objectives in groundnut breeding programmes is 1o
develop disease resistant varieties. To breed

Groundnut, Combining Ability

resistant varieties, the most primary requisite is the
identification of resistant  sources.  After
identification of resistant genotypes, selection of
donors possessing better combining ability for yield
and yicld aitributes is necessary to produce superior



