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Correlation and Path Analyses over Environments in Soybean
[Glycine max (L.) Merrill]

V Saida Naik, M V Ramana, V Satyanarayana Rao and V Srinivasa Rao
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ABSTRACT

Twelve soybean genotypes were evaluated in three different environment ( 3 sowing dates ).
Correlation and path coefficient analyses revealed that number of pods per plant, biological yield per plant and
harvest index were positively correlated with seed yield per plant in all three environments at both levels. Days
to maturity showed significant positive association with seed yield per plant in all the three environments at
genotypic level only. Path coefficient analysis showed direct positive contribution of number of pods per plant,
biological yield per plant and harvest index in all the three environments. These traits deserve special emphasis
in selection for improvement of seed yield in soybean.
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Seed yield per plant is a complex trait,
therefore, direct selection is not useful. A
knowledge on the association of various quantitative
characters and the direct and indirect effects of yield
components on grain yield would be of immense
help to the breeders for selection (Singh and
Chaudhary, 1977) . Therefore, in the present study
the association between yield and its component
characters through correlation and the magnitude
of direct and indirect effects of component characters
on yield through path analysis were estimated in
three environments.

MATERIAL AND METHODS

Twelve genotypes of soybean were grown
on three sowing dates i.e., 30-07-2006, 17-11-2006
and 2-12-2006 during kharif, rabi and late rabi, at
Regional Agricultural Research Station, Lam, Guntur
in Andhra Pradesh. The experimental material was
grown in a randomized block design with three
replications, four rows of 4 m length per replication
with inter - and intra - row spacing of 30 x 7.5 cm,
respectively. Data were recorded on ten randomly
selected plants from each genotype in each
replication for plant height (cm), number of branches
per plant, pod length (cm), number of seeds per
pod, biological yield per plant (g) and seed yield per
plant. Days to 50% flowering, days to maturity, 100
seed weight (g), protein content (%), oil content (%)
and harvest index (%) were recorded on plot basis.
The means of the data were utilized for statistical
analysis to estimate correlation (Falconer, 1964) and
path analysis (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

The correlation among thirteen quantitative
characters are presented environment - wise in
Table 1 to 3. Character association among yield and
yield components indicated that seed yield per plant
had a positive significant association with number
of pods per plant in all three environments both at
genotypic as well as at phenotypic levels. Hence,
simultaneous selection for this trait will be more
reliable for deriving high yielding genotypes of
soybean. Thiswas also observed by Praveen Kumar
et al. (2005), Turke (2005), Hina Kausar (2006) and
Sriranjani et al. (2007).

Biological yield per plant exhibited significant
positive association with seed yield per plant in all
environments both at genotypic and phenotypic
levels. Similar results were earlier reported by
Ramana (2003), Kushal Chandel et al.(2005) and
Sriranjani et al. (2007). Seed yield per plant had a
significant positive association with days to maturity
in all three environments only at genotypic level, as
also reported by Ramana (2003), Mukhekar et al.
(2004) and Praveen Kumar et al (2005).

Harvest index exhibited significant positive
association with seed yield per plant in all
environments at both levels. Similar results were
earlier reported by Mishra and Rao (2005) and
Sriranjani et al. (2007). Seed yield per plant had a
significant positive association with oil content in
environments | and Il at both levels and days to
50% flowering showed positive association with seed
yield per plant in environment | and Ill, as also
reported by Bangar et al. (2003), Ramana (2003)
and Mukhekar et al. (2004).



AAJ 56

Saida Naik et al.

174

[9A3] 10’0 Je Jueoyiubis .,

[9A8] GO'0 Je Jueoyiubis

S]UBIDI}}909 uolje|a.i09 d1dAjousyd ajeoipul sasayjualed ul saunbi4

«(62°0)
iow.o XBpul }JSeAleH
«(68°0) (260 yueld
060 6770 /pIgIA |eaiBojolg
«(12°0)  +(08°0) «(290)
160 960 P60 JULjU09 10
(200  (s00) (8L'0-) (6007
0L'0 G0 PL'0 G20 Ju8)uoo uIslold
(200  (s00) (or0) (v0°0°) (80°0-)
0L'0 G0 0Z'0 €20 160" ybiem pass 001
(t00-)  (#L'0) (o0  (20°0°) (600) (920°)
GL'0- 610" LLo- GE0- =260 610" pod sad speeg
(0L'0-)  (900) (1L'0°)  (90°0°) (2L10))  (20°0) ««(59°0)
220 G0°0- ze0- 8¢°0- «19°0 1270 /80 (wo) yybus| pod
«(68°0)  (220) «(¥20) «(¥9°0) (zo'0) (90'0) (¢00)  (0L'0)
«+86°0 0.0 /B0 670 120 100 GO'0-  «€E€°0- jue|d Jad spod
(000-) (gzo) (8L0)  (90°0°) (82°0) (PP 0-) x«(8%°0) (00'0-) (€00 uerd
GO0~ 62°0- v1°0 120~ €0 0,0 890 0Z'0 0L0 / S8Youelq Jo ‘oN
(6L°0)) «(2£0) (9000 (LL°0) (2100 «(090) (6L0) (L0000  (1L00) .(150)
120~ IS0 100 000 6.0  «¥80- LE0 90°0- 700~  «¥80 biey jueld
(ze0) (60°0) «(2v0) (820) (000) (6007) (1L00) L2800 «(1¥0) (1e0) (910
«6€°0 GL'0 w870 «CbO 60°0- 0L'0- 2000 «GG0- 290 «8€°0 810 Aumew o) skeq
«(6£°0) (9Z°0) (2e0) «(€€0) (200) (P00 (€209 wlvv0)  (2¥0) (€00)  (L1°0) «(¥8°0) Buemoyy
«lG0  wbP0 w90 x090 «8€°0- €10 120~ «l90- 290 000 ZL'0- 880 %0G 01 sAeg
jueld Jad
weld / piaiA (%) xapur jueld/ploIA  JusjuUOD  JUSBJUOD 1yBram pod Jad jueid Jad sayouelq 1ybioy Anew
pasg 1sonleH |eoibojoig le) ulBlold poes Q0L spess yibus|pod spod JO'ON ue|d 0} sheq Jsjoeley)

| JUBWUOJIAUS Ul [[JuIB () xew auroAj9] ueaghos Jo s)ied) aAeyjuenb ¢ Buowe sjuaioIye09 uone|aliod oidAjoush pue oidAjouayd | a|qel



175

Correlation and Path Analyses over environments in soybean

2009

100 1e weoyiubis

[9A8] GO'0 e Jueoyiubig

[oAs)

S]UBID1}}909 uolje|a.109 o1dAjousyd ajeoipul sasayjualed ul saunbi4

IAWM.WV Xapul 1SeAleH
wxbl . wed
S0 oo e aboerg
(€170 (so0) (0z0)
000 «9€°0- 710 Jusjuo9 !0
«(6€°0) (80°0) «(2t'0)  (50°0°)
«Z80  wSP0 €80 810" JUSjUOo UIsjoId
(ozo) (szo) (600) (1z°0) (90°0°)
wBE0" b8 0 IL'0- 620 200 biem pass 01
«(9€°0) (€007) (150  (90°0°) (900 (€00
FE0  wlP0 w0970 $0'0- 680 000 pod sed spaeg
(zz'0) (€00)) (2e0) (9L'0°) (870  (€00°) «(080)
LE0 Y20~ «lb0 ¥0°0- L0 220~ 860 Wbus| pod
«(16°0) (960 (280  (6L°0) (zeo) (¥Z0o)  «(9g0) (0z°0)
w960 w690 4960 60°0 w890  .SP0-  wB8E0 .00 jueyd Jed spod
(210 (zvo) (6zo0o) (1zo) (20000  (60°0°) (100  «(2£°0) (9z'0) jue(d
«G¥°0 000 950 4GS0 «18°0 GZ'0-  «lV0 650 «19°0 / $8ydue.q Jo "ON
(210 (80°0) (or'0) (2100 (€0°0) (6z°0- (100) (zo0-) (¢z0) (S0
LE0 «SE0 €20 91°0- Ze0 9¢°0- 900 900 70 910 biey jueld
«(Gt°0) (02°0) ««(9¥'0) «(2570) (600-) (60°07) (200)  (2L'0) «(GG°0) «(2£0)  (¥L0)
«1G0 820 0S50 890 80°0- 10" €1°0- 810~ 690 x2G0 €20 Aunew o) sAeq
(010 (¥0°0) (go'0) «(0¥0) (GZ'0) «(9g0) (ozo) (9007) (lzo) (2z0o) (2L'0) «(25°0) Buiemoyy
.10 970 2000 €90 «92°0- 980" 670" «6€°0- 0€°0 Ze0 €20~ 080 %0G 01 sAeg
jueld Jad
weid/p@IA  xopul  jueld/pleIA  JusjUOD  JUSIUOD 1yBram pod Jad jueld Jad seyouelq 1ybioy Anew
mew JSOAIEH _mo_mo_o_m __O uiajold pasas 00| wbwmw _.tmcm_ POd SpOod JO'ON jue|d 0} w>mﬁ_ ._mﬁom._ch

|| JuswuodIAUS Ul [[juIB () xew auroAj9] ueagAhos o syiel aanejuenb ¢ Buowe sjusaio1y809 uonealod oidAjouab pue oidAjousyd z ajqel



AAJ 56

Saida Naik et al.

176

[9A3] L0°0 Je Jueoiubig ,,

[9A8] GO'0 e Juedyiubis

S]UBIDI}}909 uolje[a.109 d1dAjousyd ajeoipul sasayjualed ul saunbi4

#(62°0) Xopul 1seAleH
**@@.O HCN_Q
X PNO POO| ’ ’ ’

«(97°0)  «(2v0)  «(gE0)
wBL0  wGL0  .8E0 JUSUOI 110

Mwm% Awwmv AMWNV A._Mm_u‘m% JUSJU09 uisjold
(zz0) (€00) «(0t0) «(9€°0) (¥1°0°)

00 €00  .£50 L850 80°0- 1uBtom pass 001
(t0'0-)  «(9g70)  (zg0) (8100)  (¥L°0) (¥0°0-)

100 wbP0-  49F0 AV0- 19670 Zv0- pod 1od spasg
(50°0) (og0-) (8Z°0) (6L0°) (€20 (20°0) «x(69°0)

60°0- £V 0" €20 OV°0-  «080 020~ 9570 bus| pod

«(28°0)  «(890) (PP 0) (¥1°0) (80'0)  (g00-) (900) (s00)

wG8'0 w890 w840 WLE0 62°0 000 €00 010 jueyd sad spod
(00)  (cg0) «(8€0)  (600) (900) (0z0) (10  (6L°0)  (€0°07) Jueyd
220 VL 0- 86°0 120~  x28°0- w870  «SPO0 ¥€°0 ¥0°0 / $8yduelq JO "ON
(zzo) (8L0) (9L'0) w(8Y0) (8L0) «cg0) (010 (60°0-)  (g800-) (200)
£9€°0- «6€°0- 110" 090" eV 0- €5°0- 000 GL'0- ZL'0-  «Cl0 ybiay jueid
(1z0) (110 (0£°0)  «(250) (2007) (9100 (9107 «ls¥0) (v00-) (60°0) (0L°O)
€0 110 «£€°0 190 vz 0- 810 2z o0- 19°0- 000 920 800 Aunjew oy sAeq
(5z°0) (90°0)  «(sg°0) «(€€°0) (zoo) (gr0) (g00) (G10) (2100 (8000 (2000  «(S2°0) Buuiemoyy
«ZV'0 600 «870 670 80°0 €10 €1°0- 0€0- 00 9%Y0 €10 060 %06 01 sAeg
jueld Jad
weid/pIA  xspur  jueid/pRIA JusUod biem pod Jad weid iad seyouelq ybiey  Ajunew
paas }soneH |eolbojoig jusuod |IQ UIBlold  Pess Q0L  SpedS yibusipod  spod JO'ON jue|d 0} shkeqg Jsjoeley)n

111 JuswiuodiAuS ul [[jLus (1) xew suraAj9] ueaqhos jo syjiely aaie}uenb ¢ Buowe sjusio1909 uonealod oidAjousab pue oidAjousyd * € a|qel



177

Correlation and Path Analyses over environments in soybean

2009

G61770°0 = 10944 |enpisay

[8A8] L0018 ueoiubis

[9A9] GO0 Je Jueoyubls

S10848 J08.Ip 81edIpul sainblj pjog

SJUBIOIR00 UONE[a.I00 didAjousyd = I

96620 W.i¥P'0 08€C0 4S8000- +L000 +¥#00°0- #S000- ¥#L000 1200 #0000 €920°0 9¥00°0- 69000 X8pul jsenieH

wed

«12G80 1821°'0 6290 ¥LL00- 8¥000- 820O00- 9000 #2000 €600 €0000- ¥¥00'0- O0LCcO0- 66000 /pIelA |eoibojoig

«Cll2°0 Pv6E€C0 ¥ECY'0 69L0°0- #C000- €L000 80000- SLO00 ¢6900 LOOOO- 60000 6€L0°0- 88000 Jusjuoo |10

€2¢/00- 19¢00 €ZLL°0- 91000 +¥S20°0 12000 +¥€00°0- 92000 €200°0 S000°0- /8000- €000°0- 0cC000- jusjuoo ulsjoid

10ZL°'0 €180°0 +890°'0 8000°0 1Lc00'0- 9S¢0°0- /6000- ZLOOO- 69000 /20000 +#c¥00 8¥OO0O'0 8E000 yBrem pass 00|

pod

€0v0'0- 2690°0- 08200 #0000 €¢000- 89000 19€0°0 €¥L0°0- 2¥00°0- 80000- 8E€LO'0- 0LO00- 0900°0- Jodspess jo'oN

GO0L'0- 90€0°'0- 9690°0- LLOO'O 0€00°0- 0¢000- <¢vco’'0 9Leo’0- 80LO0O- 00000 Z000°0- €8LO00 ZLLLOO- yibus| pod

wed

«Cl680 <d¢ve’0 O0¥9¥'0 60L00- SO0000 ZLOOO- ¥#L0OO0- 22000 890L°0 LOOOO- €L000- +0c00- <CLLO'0 Jad spod jo'oN

wed

9%¥000- ¥¥0L°0- 82LL'0 0LOO0- <2000 SLLOO 9/10'0 ¢000°'0 9€00'0 9L00°0- 8SEO00- 9SL0°0- 80000 /ssyodoueuq jo 'ON

oLelL’0- ¢//1°0- 06€00 6L000 <2€000 ¥#SL0°0 ¢/00°'0 <2¢0000- 02000 80000- 20L00- ¢8000- LEO0O0- ybray jueld

0gece’o0 ¥r¥0'0 04920 8¥00°0- 20000 S2000 /0000 08000 <Z¥PPO'O GOO00- 9LLOO- €6¥0°0- 12200 Ayuniew o) skeg

Buniemoyy

«06E'0 v¥Ccl’'0 G/€20 /S00°0- 0c000- /€000- ++800°0- /6000 9S¥0'0 00000 €8000 9lv0'0- 29200 %05 0} shkeg
wed; pjaih pod wed jueld Jad Buniemoyy

peag yim  xopul jued/pIA usuod usuod  ybBiem Jad speeg yibus| Jad spod sayouelq ybivy Aunjew 9,06
uonjejalon 1seneH |eoibojoig le) uiBloid pPo9s 0L  JOON pod JO'ON JO'ON ue|d 0} sAeq 01 sAeq Jajoeieyn

| JuswuoJIAUB Ul [[jLuB () xew auioAj9] ueagAos Jo pIdIA pasas uo s}iel} Jusuodwod pISIA JO S}O8Ye Joalipul pue Joaliq * ¥ 9|qel



AAJ 56

26G0°0 =109y |enpisay

[8A8] L0018 ueoiubis

[9A9] GO0 Je Jueoyubls

S108)48 J08.Ip 81edIpul sainblj pjog

SJUBIOIR00 UONE[a.1I00 didAjousyd = I

«x18CL°0 OVEV'0 68¥C¢'0 ¢000°0- 1c000  ¥LOOO S000'0- 80000 6¥¥00 1L2C000- 1L000°0- ZLOOO- L0000 XapuljsanleH
wed
T ««1906°0 /P9L°0 6569'0 /0000 €LL00 SO0000 06000 <Z/000- 26900 87000 20000~ 6£000- SLOO'O  /PIolA [edibojoig
T LLEL'0 6¥20°0- 89€L'0 9€00°0 €100°0- LLOO'O- LLOO'O- 9€000 #SLO0°0 SE000 €0000 8¥00°0- €000 Jusjuoo |10
x  x096€°0 98¢€0°0 8ZLle’0 ¢000°0- ZLg20'0 ¥OOO0 18000 ZOLOO- 6S¢00 ¢LOO'0 LOOOO- 80000 9¥00°0-  JuSjUOD UIBJOId
3 890Z°0- LLLL'O-  Z¥90°0- 80000 91000~ +S00°0- 20000 80000 €6L0°0- 9L00°0- S0000 80000 29000~ 3IybBlem pass Q0|
© pod
m ~LV9€'0 6¥L0°0- 9/€€0 <2000°0- OLLO'O 2000°0- SZLO'0 8/L00- 68200 25000 00000 <ZOO0'0 8E00'0- Jodspass jooN
n ¢9¢c’0 6vL00- <¢SLlc’0 90000- GLLOO 20000 <¢2vl0'0 02200- /9100 L9000 00000 O0LOOO <ZLOOO- ubus| pod
wed
«=x80L6°0 L¥PC0 €250 L0000 1000 €L000 €9000 91000- 66100 €¥000 +000°0- L¥0OO'0- 8E000 Jad spod jooN
wed
1210 89G0°0- +€6L'0 80000 8LO0O0 S0000 99000 €8000- €L200 29L0°0 <2000°0- L€000- 6¥00°0 /seyouelq jo 'ON
€vrcl’'0  +5€0°0 /690°0 9000°0- 60000 91000 <0000 S0000 L6LOO SCO00 9L00°0- CLOO0- ¢coo0- ybley jue|d
«xL1G¥°0  0060°0 890€'0 02000 €2000- S000'0 S0000- /2000 9¥¥0'0 L9000 2000'0- +800°0- +0LO'0 Awnjew o}skeq
Buniemoyy
0L0L'0 9.l00 $€60°0 1000 0900°0- 0c000 Z€OO'0O- ¥#LOO0O 69L00 P¥¥OO'0 20000 8¥0O00- 18L0°0 %0G 03} sAeq

wed; pjaih pod Jad weld ed Jad Buniemoyy

psag uyim  xapul jueid/pielA jusuood jusyjuod  yblem  spaag yibus| Jad spod sayoueuq by  Aunew 9,06

uofejgiio) 1seAleH |eolbojolg le) uiljold pPoss 00l JOON pod JO'ON JOON  Jueld 0} shkeq 0} sheq Jajoeleyn

178

|| JUsWwuoIAUS Ul [Jjis () xew suroAj9] uesqhos Jo pjolA paas uo syied) Jusuodwod pialA Jo s}joays 10aJipul pue Joaliq * G 8|gel



179

Correlation and Path Analyses over environments in soybean

2009

LY60°0 = 10943 [enpisay

[8A8] L0018 ueoubis

[9A9] GO0 Je Jueoyubls

10848 10811p 8]edIpul sainbly pjoq

SJUBIOIR00 UONE[a.I02 didAjousyd = I

€620 ¥8€9°0 1900 12€0°0- 2900°0- 8L000- S800°0- ¥.¥0'0- 90S5L°0 ¢OLOO- /28000 +¥LC0O0 €S000- XapuljsanleH

wed

«=V¥0L°0  1S90°0 1ZSY'0  9920°0- S2000- 88L00 2000 +w¥¥0O'0 G600 0ZLOO /000 68500 <ZLEO'O- /PlelA [edlbojoig

«=€497°0 01120 06GL°0 9G920°0- ¢€00'0- /9100 ++¥00'0- SOE00- Lce0'0  6¢000- 12200 €CLL'0 86200 Jusjuoo |10

0LS0'0 1900 29L0°0 GE00'0- 9690°0- #900°0- €€00'0 09€00 88L0O0 LcOO0- €8000 8E€LOO- <000 jusjuod uisjold

90220 1S20°0- €S8L°0 9/20°0- 86000 6S#0°0 LLOOO- €£000 #LLOO- €9000 €5L00 6LE0°0 6LL0°0- IUBlom pass o0}

pod

GGL0'0- 8622°0- €/¥L'0 L¥LO0 86000- 1200°0- 9€20°0 12600 9¥L0O- GEO00 0S000- ¥LEO'D- €£00°0- Jod spesg jooN

L1lG0°0 ¢¥6L°0- 682L°0 8¥LO0 19L00- O0LOOO 6€L00 8SSL0 #CL0'0 29000 9¥000 ¥680°0- O0¥LO0 ubus| pod

wed

«x92¢8°0  v0O¥Y 0 1202’0 €LL0°0- 0900°0- +200°0- 9L00°0- 88000 €8L2°0 LLOO'O- O¥O00 1800°0- 95L0°0- JadspodjooN

wed

LLGO'0 <S60C°0- <¢SZL'0 LL000 /L¥VOOO  +6000 /2000 LLEO'O 1800°0- 0LEO0O SE000- 08L00 L2000~ /SsyouelqJo ‘ON

9v¢c’0- ¢lcl'0-  19.00- S9¢00 S2L00  €SL0°0- 92000 GSLO'O- 26L0°0- €2000 8S¥0°0- LL2O0 G900°0- bley jue|d

8.1¢0 ¢20.0°0 Z/€L'0  /€¥0'0- 0S000 S/000 8€00°0- 91200~ LB00O0- 62000 0S000- €¥6L°0 19900 Aunjew oysheq

Buniemoyy

0€52'0 G8€0°0 ¥09L°0 /S20°0- 8LOO'0 29000 60000 8¥c0'0- 98€00 S2000 +€00°0- 09¥L°0 0880°0- %0G 0} skeq
wed; pjaih pod Jad weld jued Jad Buniemoyy

peaS uyim  xapul jueld/pleIA jusuod jusjuod  ybBiem  speag  yjbus| Jad spod sayoueuq by  Alnew 906
uonejaiio) 1seAleH |eolbojolg le) uiBloild pPess 00l  JOON pod JO'ON JOON  lueld 0} shkeqg o} sheq Jajoeley)

|11 JuswuoJIAUS Ul [JlLusN () xew auroAj9] uesghos Jo plolA pess uo sjiel) Jusuodwo plalA Jo S108Ye JoalIpul pue Joaiiq "9 a|gel



180

Number of pods per plant recorded high
significant positive correlation with biological yield
per plant and harvest index in all the three
environments at both levels. This type of association
is highly desirable because of significant association
between number of pods per plant and seed yield
per plant, biological yield per plant and seed yield
per plant, harvest index and seed yield per plant
and among themselves will ease the selection
process of genotypes for higher yield .The results
suggested that selection of any of the above
characters in combination with more number of pods
per plant would bring about improvement in seed
yield per plant irrespective of environment.

Based on path coefficient analysis number
of pods per plant showed high direct effect on seed
yield per plant in all the environments (Table 4 to 6).
Mishra and Rao (2005) and Sriranjani et al. (2007)
also reported that number of pods per plant had
positive effect on seed yield per plant. Biological
yield per plant and harvest index had positive direct
effect on seed yield per plant in three environments.

It is concluded that the yield improvement
could be achieved through component characters
like number of pods per plant, biological yield per
plant and harvest index in three environments, which
exhibited positive direct effect on seed yield per plant
in all environments.
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