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ABSTRACT

A field experiment was conducted using 30 sweet potato genotypes to study the relationship between yield and
yield attributing characters. The genotypes were characterized based on response for 11 quantitative and 7
gualitative characters Correlation and path coefficient analyses were carried out for 18 characters of yield and
its components. Character association indicated that tuber yield per hectare was positively and significantly
associated with number of tubers per plant, tuber yield per plant and &-carotene content at phenotypic and
genotypic correlation levels and tuber yield per plant had positively and significantly associated with vine length,
vine internodal length, leaf area and tuber girth at both phenotypic and genotypic levels. Path analysisindicated
that number of branches per plant, root length, root yield per plant and starch had direct effect on tuber yield per
hectare; the remaining characters had negligible to low and moderate indirect effects through other component
characters. Number of tubers per plant, tuber yield per plant and &-carotene content can be used for improvement

of sweet potato.
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Sweet potato, [ |pomoea batatas (L.) Lam.] is
a dicotyledonous plant belonging to the family
convolvulaceae. It is an important tuber crop grownin
over morethan 166 countries of thetropics, sub-tropics
and warm temperate regions of theworld. Sweet potato
isahighly heterozygous cross pollinated crop in which
many of thetraits show continuousvariation. Breeding
programes to develop high yielding varieties depends
on the nature and magnitude of variation in available
genotypes. However, yield is a complex character and
its direct improvement is difficult. Crop improvement
for yield is possible through selection for desired
component characters. Therefore knowledge of the
relationship that exists between storage root yield and
other yield contributing characters and also
interrel ationships among various characters and their
direct and indirect contribution toward yield is necessary
to be able to design appropriate selection criteria in
sweet potato breeding programme (Grafuis, 1959).

Correlation analysis provides information
about the degree of relationship between important plant
traitsand isalso agood index to predict yield response
inrelation to the change of aparticular character. When
higher numbers of variables are considered in
correlation, the associ ation becomes more complex. Use
of path coefficient analysiswould be more appropriate
becauseit describesdirect and indirect associationsand
identifiesthe most reliableyield-contributing characters
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(Dewey and Lu, 1959). This research was undertaken
to characterize quantitative and qualitative characters
and identification of yield-contributing characters to
determine the relationship among characters and their
association with yield of swest potato.

MATERIALSAND METHODS

The experiment was conducted at the
experimental farm of the Dept. of Vegetable Science,
Horticultural College & Research Ingtituteof Dr. Y.S.R.
Horticultural University, Andhra Pradesh, India. This
location was at 16.83°N latitude and 81.5°E longitude
with an averagerainfall of 900 mm at an altitude of 34
m above mean sea level. Well matured healthy and
disease free cuttings of previous season of 30 genotypes
were used as planting material for the experiment. The
cuttings of 20-30 cmin length were planted in primary
nursery at adistance of 30 cm between rowsand 20 cm
in the row. Ultimately when the nursery vines reach a
sufficient length, the cuttingswere made and planted in
the secondary nursery. After one month, healthy cuttings
of 20-30 cm in length with 3-4 nodes were planted in
the main field. The cuttings obtained from apical and
middle portion of vine have been found to producelarger
number of sprouts and higher yield of tubersthan basal
cuttings. (Nedunchezhiyan et al. 2008). Manures and
fertilizers were applied as per the recommendations of
Central Tuber Crop Research Institute (ICAR) i.e. 10t



ha' of farmyard manure and N:P,0,:K,O @ 70:60:100
kg hat. Thefield wasbrought to afinetilthand 10t ha
1 of well-decomposed cow dung manure was mixed with
the soil during land preparation. The experiment was
arranged in aRandomized Complete Block Design with
threereplicationsin 3.0 x 2.4 m plots. Seven-week old
cuttings of at least 20-30 cm length with 3 to 4 nodes
were transplanted manually at a spacing of 60 x 20 cm
between and within rows and 5-7cm depth. Plots were
kept free from weeds by regular hand weeding.
Observations were recorded for 11 quantitative
characters (vinelength, vineintermodal length, petiole
length, number of branches per plant, number of leaves
per plant, total |eaf area, number of roots per plant, root
length, root girth, root yield per plant and root yield per
hectare) and 7 qualitaty related traits like, plant dry
matter content, root dry matter content and, &-carotene
content, starch content, total sugars, reducing sugarsand
non reducing sugars. For each character data were
recorded on five randomly selected plants from the
middletwo rows of each plot and expressed on per plant
basis. The mean values of five plants were used for
statistical analysis.

The phenotypic and genotypic correlation
coefficients between variables were calculated using
covariance (AlJibouri et al., 1958). The phenotypic and
genotypic correlations among yield and other character
were computed as;

E (xy) = Cov, (xy)
2 e 06,
Cov_(xy)
(xy) = =
L 6%,(%)6°,(y)

where rg(xy) and rp(xy) arethe genotypic and phenotypic
correlation coefficients, respectively; Cov, and Cov, are
the genotypic and phenotypic covariance of x and vy,
respectively; and ézg and & , ae the genotypic and
phenotypic variance of x and y, respectively. The
significance of the correlation coefficients was tested
by comparing phenotypic correlation coefficients with
tablevalues (Fisher and Yates, 1963) at n“ 2 degrees of
freedom at the 5% and 1% levels where n denotes the
total number of pairs of observations used in the
calculation. Direct and indirect contributions of various
characters to yield were calculated through path
coefficient analysis according to Wright (1921) and
elaborated by Dewey and Lu (1959). Path coefficients
were obtained by simultaneous selection of thefollowing
equations, which express basic relationships between
genotypic correlation r and path coefficients (P) as:
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ri4: P14 + P24 r12 +P34r13

r24:P14 r21 +P24 +P34 r23

r34:P14 r31 +P24 r32 +P34
where, r14, r24, and r34 are genotypic correlations of
component characterswith yield (dependent variables)
andr12, r13, and r23 are genotypic correl ations among
component characters (independent variables). Direct
effectswere calculated by thefollowing set of equations:

P14 =C11r14 +C12r24 +C13r34

P24 =C21 r14 +C22 r24 +C23 34

P34 =C31r14 +C32 r24 +C33 34
where, C11, C12, C23, and C33 are constants. Doulittle
technique as described by Goulden (1959); r12 P24,
r13 P34, r21 P14, r23 P34, r31 P14, r32 P24 areindirect
effects.

Residual effect

Residual effect measures the role of other
possibleindependent variables not included in the study
on the dependent variable. The residual effect is
estimated with the help of direct effects and simple
correlation coefficients were calculated as:

P?X4=1- P?14+P?24+P*34 - 2 r12 P14P24 - 2 r13P14
P34 - 2 r23P24 P34

RESULTSAND DISCUSSION
Charactersassociation

Phenotypic and genotypic correlation
coefficients between yield and yield attributing
characters varied (Table 1). In general, genotypic
correlation was higher than the phenotypic correlation,
indicating reduced environmental influence on
characters.

Root yield per hectare was positively and
significantly correlated with number of roots per plant,
root yield per plant and &-carotene content where as
negatively correlated with petiole length, total sugar,
reducing sugar, non reducing sugarsand plant dry matter
content at both phenotypic and genotypic levels. These
findingsarein conformity with theresultsof Pillai and
Amma(1990), Zhang and Xu (1994), Alam et al. (1998),
Parida et al. (1999) and Hossain et al. (2000).

Vine length and Vine intermodal length was
positively associated with number of branches per plant,
number of leaves per plant, leaf areaand root yield per
plant. Number of branches per plant was positively
associated with number of leavesper plant and leaf area.
Total sugar was positively associated with reducing and
non reducing sugars.

Number of roots per plant, root length and root
girth was positively and significantly correlated with
root yield per plant. Ibrahim et al. (1987) reported that
number of roots per plant was positively and



Weed dynamics and grain yield of rice

UTO- S0 S0 STC0- £SC0- 0000 020 28,0 66T0 8FT0 x9/G0 2900 €900  /STO  x«6IE0- 0910 910 d
«GBZ0- x460F0- $890-  «xI6C0- xBIE0- 0200 x:8/20 40060 x:9/20 9B6T0 x4220T 6/00- 0900 €920 «SIW0- 8910 010 9 24y ppriooy
00T 46620 ¥H00- 8500~ P00~ 8%00- 900 ¥8T0- SL00- S8T0- 2000 69T0  6900- S8T0  SS00- 2910 6210 d
00T  «B8L0 <00~ 8020~ WI0 ¥/00- SOTO- %9820~ €0TO- xx/P90- sZEC0- xGE0 000~  x49820  #000- /600  «80 9 (©6) Brew Ap 04
00T x0/20-  ¥/00- SCIO- OFTO- €800  #1aC0- €210 6W00 OvT0-  T9TO-  S800- 6020  OZI0 8900 000 d
00T  x4T90- 49020 %00 x0TED- TBTO  x4E9E0 xIEE0- GCTO  x466E0- x80E0- %E€/20- x20S0- x0%€0 000  S00- 9 (©6) Brew Ap ey
000T «80E0 B0 €600 T8T0- GITO- 8/00- SII0 +II¢0- 8800- €00  +800  8/T0- 8810- 8020~ d
000T xGEOD #1250 OTT0 Z6T0- [9TO- ZETO- 8FI0 /0~ 0E00- €200 T/00  «€020- 2920~ <20~ 9 (0 168 Bupnpas uoN
000T 0860 06T0 [000- +8820- 29T0- ZET0 THTO-  T6L0-  +0EC0- 8020  «SIE0 &0  «86E0- d
000T %860 9BT0 $000-  %9820- 00C0- 9TO «GIED- SO0~ 4GEC0- 9520 +ZE0  wBIED- B0 O (o) E6rs Bupnpey
000T #6T0 P00~ x48820- S9T0- GPTO  €T0- €810 8020 020 06C0 (190 €000~ d
00T +T0C0 W00~  x4620- :80C0- 06T0 x9S0~ 6T0-  H0C0- #6IC0-  x0820  xVE0  «8F0 9 (o) 68 pIOL
00T *«£2€0- TWO0 6ST0 S800- 0500 TI0OO-  «ZI20  +9520-  TS00 orro-  0200- d
00T *4€€0- 6800 2/TO0 SVTO- T/00 800~ 120 090~ €00 QOZo- €00 9O ©0) wes
000T  +99C0 EW00- x4G820 29T0  4I020- G/20- 8120~  S800 g00- €800~ d
00T 820 ZW00- x8EV0 xxLC0 460C0- 6820 000 /800 €00~ 0710 9 (6 00T Bw)ausioeoe
00T €820 WTO P90 IO~ STO0  29T0  #69¢0- 00 10 d
00T x+£9€0 x86C0 »«60T OQTO- 06T0 €TI0 L0 890 €20 9 ®)1ed Bdppki00y
00T /0T0 S9T0  6/T0- €900- €200- 9600 9000 1000 d
00T T/00 [6T0 6/T0- 9900- 6100  €IT0 8000 6100~ 9 (o) b 0y
00T SE00 +020- 8200 8610 800 €r0- 80 d
000T +II20 Q€0 9/00  x44F0-  6/T0 L0 xZW0- O (o) ybus)| oY
00T /100 wTI0 4T0  T9TO- ovT0 10 d
000T 9900 090 xO€0 ZCO- %9620 G820 9 e edspol jo ON
QHun_” ulONm.O uI@@m.O *NMN.O- *«NNN.O *»RNM.O d
000T  %GES0 20 920~  +ZIE0  «ISV0 O (o 000F) ek 8| POL
QHun_” *mmN.O *@@N.O- «.Lu._”v.o zhm_w.o d
000T  *4E0 0820 SISO  «#050 9 1ed edssnes)| 0 ON
00T  +#900- 820 820 d
000T 650"  «990 x8%€0 O 1ed sdsaypuen o oN
000T sto-  wT0-  d
000T WEZO-  H0- O (o) yhue|BpiRd
00T S0 d
000T  +Z60 9 (Wo)pbLe)| pROU BLIIBUIA
00T  d
0T 9 (o) ybusjBuIN
(my
(%) (%) 6..00T bw) (6) weyd (wo)
(%) enew sebns (%) (%) weoo pueld (wo) (wo) pueld (wo)  sed jueid ed  (wo) yibue|  (we)
Brew  Aip Bupnpss sebns  rebns o oudlored ppIA yib ybus| Slo0s eaJE JEs| SOAEs| seyouelq Yibus| ppow  yibus|
Aip ooy weld uoN Bupnpsy [l yus  -e 100y 1004 1004 JO'ON [eI0L JO'ON JO'ON 9[0led MSIIBUIA BUIA spe.rRyY)D

sadAjouab orelod Bams UISaINglile PRIA pue ppIA Buowe XIirew uolrep110d (9) aidAjouab pue (4) aidAlousyd T ajgel

78

J. Crop and Weed,12(1)



Dwibedi et al.

109449 109.11p SAYRDIPUI SBN[eA (paul| Jepun) feuoBelq pue plog ‘ §822°0 = 19949 [enpIsay 01dAI0URD) | T88G'0 = 19940 [enpisay d1dAlouayd 810N

JT0-  SX0- €0 GZ0- €0~ 0200 0eC0  CeL0 66T0 8YI0 9/90 2900~ €00  /9T0 6TE0- 0910 2910 d
98C0- 60V0- 8O- T6C0- 6I€0- 0200 80 060 9/Z0 9%T0 20T 600 000 920 S0~ 69T0 TET0 9 (2y?) ppik00Y
Z00- €100  TO0O- 2000 2000 2000 €000 8000 TOOO 8000 0000  Z000- €000 8000 2000 /000- 9000~ d
2/T0  [ZT0- Se00 G800- S00- €100- 8200~ 6v00- 8100- TITO- OW00-  T900  #00-  6v00 T000- LT00 G900 9 (©6) Brew Ap 004
/900- 0610  TS00 ¥100 ¥#200 /200 §8T00- <200 €200 6000- /200  Te00 9100  OWO0 €200- €100-  +000- d
0E00-  TWO0  /200- 8000- €T100- €100~ [000 SIOO- ¥YI00- S000 9100- €100- TI00-  T200- ST00 T000 7000 9 (©) Brew Ap ey
€00 OFTO- 9150 65T0  +¥5¢0 800 ©600- 6500- OW00- 6500 6010~ 0200~ ZI00 700 2600- 8600- 8010~ d
T900-  29T0 920~ /800- 82T0- /200~ 400  TWO0 €00 [€00- 800  L000  9000- 8700 0500 G900 6500 9 (%) 1268 Bupnpai LON
06T0- €0~ 6007 Jge  QOICE ¥290 T00- #60- 2eS0- Zev0  29v0- /290 €S.0-  SI80- Te0T 6.0~ /LT~ d
0E00- 0800 2900 4TO  SFTO 6200 TOOO- ZWOO- 6200~ 9200 900~ 0S00- SE00-  8E00- 2500 /00~ 900 9 (%) 68 Bupnpey
9T0 W0 TLT- 9v'e-  ¥GE- 9890- 9ST0  LTOT €850 <ZIS0- €190 490 %0  Tv.0 880~ 260 9%rT d
€00 €00 8IIo €20~ [&Z0- 900- 0100 /900 00 €0 T80  #W00 400 0300 900~ 8/00 wWio 9 (©) £0s pOL
2000- 000~ 2000 9000 9000 TEO0 OT00- TOO0 G000 €000- <2000 0000 9000 8000 2000 ¥000-  T000- d
9200- OIT0- 6800 6900 T/00 €S€0 S8IT0- #I00 7900 TS0- SO0  O0100- 900 2600 ST00 €/00- 61000 9 ©0) wes
0000 0000 0000 0000 0000 0000 TOOO- 0000 0000 0000 0000 (0000 0000 0000 0000 0000 0000 d
€100  SI00-  ST00 0000 €000 /200 (0800~ €00~ €000 Se00- <Z200- ZT00 €00 6100 /000~ 1000 8000 9 (w46 +00T Buu) auso e
6800- 90T0- 9S00~ 6ETO- 8ET0- 0200 ZI0 T80 9€T0 6800 TIEO 8900 800 800 CETO- TOTO 7010 d
TT0-  [Te0- 0010 TTO-  9/T0- €00 6910 /650 6IC0 810 +990 20T0-  ¥IT0 €010 0c0- 0910 810 9 (6)1ed/pPIK 100
0000  TOOO 0000 2000 2000 2000~ 0000  €000- OT00- TOOO- <2000- 2000  TOO0 0000 T000- 0000 000 d
/000 TO0 6000 €100 €700 TI0O- €000  #200- 9900~ S000- €100 0700 #0000  TOOO 1000 T000- 7000 9 (o) yub 0y
8T00- 9000  TIOO €100 ¥100 8000~ 8200 800 OT00 /600 ©000 T200- €000 6100 8000 9100~ 9200~ d
6E€0- 9900 800 2600 6600 9/00- 620 95T0 /€00 €250 OTT0  6S10- 000  8ECO- 8/00 810~ T&Z0 9 (o) yhbLe) Y00y
0000 €00~ 00 €00- 6200~ 8000 /200 9OT0 /200 9000 S9TO €000 6200  #200 9200~ €200 ¥200 d
woo- 900~ 9900 6500- /900- €100 ¢%00 /0Z0 [e00 OWO0 6810 2000 600 900 800- 9500 00 9 wed edspol o ON
TI0O0O  0T0O0-  2000- Zl00-  ZI00- TO0O- €T00- 6000~ OT00- #7100 TO0O  ¥900 €800  #200 ST00- LT00 ¥200 d
9100  +¥100-  TO0O- 6000- 6000 TOOO- 6000~ 8000- Z2000- ¥I00- <2000 SO0  +#200 0200 2100~ ¥100 6100 9 (Aw)eer gB| POL
Zl00  SI00  ¥000- TW00 /€00 800- 0500 TeOO- TI0O0 S000- TE00- 600 0BTO- 900~ 800 S§/00- 2800~ d
9800  8IT0  0T00- TOT0O 0600 €600~ GSCI0 ¢800- 8200 €€00- <CI0- Te€CO-  Cev0-  OvIO- TcT0 €0~ 80 9 1ed edsors)| JoON
¥000- 9000  TOOO- G000 S000 9000 S000  +000- TOO0 +000 €000- 8000- 9000~  2200- 0100 000- 9000~ d
€600 €9T0- €200 €800- T/00- +800- 800- 9500 9000- Z¥T0- OO0 w10  SO0T0  #ZE0 V.10 TSTO 0cto 9 1ed Bdsapuex 0 ON
Y100 6200 €100 /00 T900- €100- T<00- 9900 #200- T200- Ov00 8300 9900  ¥IT0 Sre0- 9200 2o d
T000  6/00- SWOO /00 T900- OT00- 6I00- S/00 SC00- €800- 9300 8300 1900 110 6120 2900 900 9 (o) yhLeBIoRd
6000 $000 Q100 €100- $¥100- 8000- #000- ZI00 0000 6000- 8000  GT00 €200 8100 8000~ G300 wo d
000  $000 900 9900- T/00- 2¥00- /T00- G500 <2000 0S00- T900 #9000  90T0 9600 6100~ S0C0 610 9 (wo)pBLB| pOU BILIBUIA
9000  TOO0 6000 8T00- 8100~ T000- +000- 0700 0000 <100~ Z000  ZT00  T200  ZI00 8000~ 00 900 d
9800- 8000~ G500 2010  #0T0 <ZI00 €00 €500- 000 9600 S900- 8600- SII0-  +800- 8500 reo- ko 9 (o) yBuB|AUIA
(my
(%) (%) 6r.00T 6w)  (B) wueyd (wo)
(%) Jseyew Jebns (%) (%) weod ueld (wo) (wo) aueld  (;wo) Rd wedled (wo) yibus| (we)
BRlrew  Aip bBupnpal rebns  rebns 9, oudloqed pRIA yuib yibus| S100J edIe fes| SAAes| sayouelq Yibus| ppow  yibus|
Aip ooy eld UoN  Bupnpey [elol Wyus e 1004 100y 1004 JO'ON [@I0L JO'ON JO'ON 9[olled [BIUIBUIA BUIA se1eeyD
sadAjouab orelod woms uisaingiire ppIA pue ppIA Buowre x1irew yred (o) oidAjousb pue (4) aidAlousyd T a|qel

79

J. Crop and Weed,12(1)



Weed dynamics and grain yield of rice

significantly associated with root yield per plant. Naskar
et al. (1986) reported that root length was positively
associated with root yield per plant.

Number of roots per plant, root length, root
girth and root yield per plant was positively and
significantly correlated with &carotene content. The
resultsare similar to thefindings of Evoor et al. (2008).

Path coefficient analysis

The correlation and path coefficients in
combination can better describe cause-and-effect
relationships between character pairs (Table 2). It was
determined that the characters number of branches per
plant, root length, root yield per plant, starch, reducing
sugars and non reducing sugars had positive direct effect
on root yield per hectare. Similar results were reported
by Sahu et al. (2005) and Tirkey et al. (2011).

The indirect causal factors should be
considered simultaneously for selection. Number of
branches per plant, root length, root yield per plant,
starch, reducing sugars and non reducing sugars were
the important components for selection for higher
yielding sweet potato genotypes.

Correlation study indicated that genotypic
correlation coefficients were higher than phenotypic
correlation coefficients indicating lesser phenotypic
expression under theinfluence of environment. Number
of roots per plant, root yield per plant and &-carotene
content registered a positive significant correlation at
both phenotypic and genotypic levels with root yield
per hectare indicating the importance of these traitsin
selection for yield and areidentified asyield attributing
characters on which selection can be relied upon for
the genetic improvement of yield of swest potato.

Path coefficient analysisreveal ed that number
of branches per plant, number of roots per plant, root
length, root yield per plant, starch and reducing sugar
exerted a high positive direct effect on root yield per
hectare (t ha'). The high direct effect of these traits
appeared to be the main factors for their strong
association with root yield per hectare. Hence, direct
selection for these traits should be effective indicating
the effectiveness of direct selection. The estimates of
residual variability demonstrate that most of the traits
have been considered in the evaluation of selective
potential of present material.
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