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Abstract

Twenty genotypes of radish (Raphanus sativus L.) were evaluated in Randomized Block Design during
Rabi season 2010-11 at experimental farm of Horticultural Research Centre, Chauras Canpus, H.N.B.
Garhwal University, Srinagar (Garhwal), Uttarakhand (India) to assess the correlation coefficient and
path coefficient analysis. Root yield/plant was positively correlated with plant height 40 days after
sowing, number of leaves 40 days after sowing, plant height 50 days after sowing, number of leaves 50
days after sowing, plant height 60 days after sowing, number of leaves 60 days after sowing, number of
leaves 70 days after sowing, total plant height after harvesting, total plant weight and leaf weight, while it
showed negative correlation with plant height 70 days after sowing at phenotypic and genotypic levels.
The maximum positive direct effects on root yield/plant was observed by number of leaves 70 days after
sowing followed by plant height 70 days after sowing and plant height 60 days after sowing, while plant
height 50 days after sowing, number of leaves 60 days after sowing, total plant height after harvesting,
total plant weight and root length had negative direct effect.
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Introduction

Radish (Raphanus sativus L.) is a popular vegetable which is grown from temperate to tropical
regions. It is one of the important root vegetables. Radish is a good source of vitamin-C
(ascorbic acid), and supplies a variety of minerals. The edible portion of radish root develops
from both the primary root and the hypocotyls. It is a favorite’s crop of the kitchen garden as it
is easily grown and is ready for use within 3 to 6 weeks from the time of seed sowing.
Selection based upon yield alone will not be very much effective unless, the emphasis is given
to various yield components. The knowledge of correlation among yield and its contributing
traits may be helpful to a plant breeder to determine the degree of association between them
and help to improve the efficiency of selection by the use of favourable combination of
characters and to minimize the retarding effect of those characters which are negatively
correlated. Correlation coefficient studies measures the association between the characters
without any concern to causation, to get clear cut idea about relationship path coefficient
analysis is the best technique because it measures direct and indirect effect of each characters
towards yield. The genotypic correlation coefficient were thus, further partitioned into direct
and indirect effects to find out the cause and effect relationship of various traits of yield.
Therefore, the present investigation were undertaken to study the correlation coefficient and
path coefficient analysis.

Materials and Methods

The experimental materials constituted a germplasm collection of 20 varieties of radish
(Raphanus sativus L.). The experiment was conducted in rabi season, 2010-11 at Horticultural
Research Centre, Chauras Campus, H.N.B. Garhwal University, Srinagar (Garhwal),
Uttarakhand (India) situated in the Alaknanda valley (78° 47’ 30" E longitude and 30° 13’ 0" N
latitude and at an elevation of 550 m above msl), a semi-arid, sub-tropical climate with dry
summer and rigorous winters with occasional dense fog in the morning hours from mid-
December to mid-February. The experiment was laid out in Randomized Block Design with
three replications. The entire experimental field was divided into three blocks of equal size and
each block possessed 20 plots. Each plot measured 1.80 X 1 m? area. The varieties were sowed
at ridges of 23to25cm above the soil surface and spacing of ridges to ridges is 45cm and plant
to plant 6to8cm and seed are sown 1.5 to 3cm deep in the soil. All the recommended
agronomic practices were followed to raise a healthy crop Choudhury (2000) (21,
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Observations were recorded on five randomly selected plants
for 19 quantitative and qualitative traits viz., plant height after
40 days of sowing, number of leaves after 40 days of sowing,
plant height after 50 days of sowing, number of leaves after
50 days of sowing, plant height after 60 days of sowing,
number of leaves after 60 days of sowing, plant height after
70 days of sowing, number of leaves after 70 days of sowing,
plant height after harvesting, total plant weight, leaf weight,
root yield/plant, leaf length, root length, root diameter,
number of leaves, TSS, vitamin C and acidity. The data
obtained from selected plants under each treatment were
subjected for phenotypic and genotypic correlation which was
worked out by employing the formula suggested by Al-Jibouri
et al. (1958) 1. The direct and indirect contribution of various
characters to yield were calculated through path coefficient
analysis as suggested by Wright (1921) P! and elaborated by
Dewey and Lu (1959) ¥,

Results and Discussion

The estimates of genotypic and phenotypic correlation
coefficient (Table 1.) showed that the phenotypic correlation
were of higher magnitude than the corresponding genotypic

for most of the characters combination. The results indicated
that root yield per plant was significant and positively
correlated with plant height 40 days after sowing (0.70),
number of leaves 40 days after sowing (0.68), plant height 50
days after sowing (0.45), number of leaves 50 days after
sowing (0.68), plant height 60 days after sowing (0.56),
number of leaves after 60 days after sowing (0.96), number of
leaves 70 days after sowing (0.86), total plant height after
harvesting (0.92), total plant weight (0.86) and leaf weight
(0.62), while it showed negative correlation with plant height
70 days after sowing (-0.94) at phenotypic levels. These
finding are also in the agreement with those of Murali et al.
(1998) 1, Danu and Lal (1998) B, Singh et al. (2002) I,
Ullah et al. (2002), Mukhdoomi et al. (2008) 51 and Shama et
al. (2009) [,

The maximum positive direct effects on root yield/plant
(Table 2.) was observed by number of leaves 70 days after
sowing (4.15) followed by plant height 70 days after sowing
(1.92) and plant height 60 days after sowing (1.80), while
plant height 50 days after sowing (-3.02), number of leaves 60
days after sowing (-1.59), total plant height after harvesting (-
2.21) and total plant weight (-1.75) had negative direct effect.

Table 1: Genotypic and phenotypic correlation for 19 quantitative and qualitative traits in radish

Numb|Plan|Numb|Plan|Numb[Plan|Numb| Total
Pl_ant erof | t |erof | t |erof | t |erof| Plant Total Leaf .ROOt Leaf Root Root | No. T'S'Vitamin -
charact| height | ; . . . plant| ~ " |yield/plaflengt|lengt| .. S Acidity
er a0 |leaves heig | leaves | heig | leaves | heig | leaves | height weig weig ™ @ | h|h diamet| of ¢ C (Mg/100
DAS(c 40 |ht50] 50 |ht60[ 60 |ht70] 70 after ht ( )ht (9) (cm)|(cm) er (cm)|leav Brix(mg/lOO )
| DAS [DAS| DAS |DAS| DAS |DAS| DAS |harvesti g s 0 9
(cm) (cm) (cm) ng (cm)
Plant 0.65 0.53 0.01 0.05 0.08[0.11
height 0.47 (0' 30 0.33 |0.66| 0.33 (0' 75 0.37 0.25 (0' 53 0.02| 024 |0.25 (0' 74 -0.41 (0' 73 ( -0.37 0.25
40 X (0.94)V:°01(0.77) [(0.23] (0.75) [V 0] 0.55) | (0.72) |V 771(0.24] (0.70) [(0.32V 5 (-0.75) [0 N | (<0.44) | (0.37)
DAS(c sk ) Hk ok ) ) sk Gl
m) *k
Number 05y 079 |0:50[ 0.76 |l 075 | 027 | 491037| 050|003 ¢ 004 %0100 005 | -003
X . 0.83)((0.26] (0.68 : 0.63 0.69 . 0.34| (0.68) |(0.35]*": -0.66 0.47 -0.42
leaves ) (**)() (**) ) (**) (**) ) () (**)() ) (**)0.69)0.6 (**) (**)
ks
Plant -
height 0.57 10.90| 0.54 (%366 0.55 0.54 10.30(046( 037 |0.58 ((())34(; -0.34 (%34560.({5 0.04 20.05
50 X |(0.65)](0.07| (0.46) |- 7" (0.45) | (0.52) [(0.29](0.16] (0.45) [(0.13|" - "|(-0.44) [\ : :
*k ok ) ok *k *k ) Kok ) 0.49 (0'26) ('0'25)
DAS(c ) % ) ) )| s w0
m) *k
Number _
of (%5752 0.86 (%1596 0.82 0.39 (%68(; (%571 0.64 (%0728 (%6662 -0.056 (%6625 0'(14 0.26 -0.13
leaves X 2410.66) V771 (0.79) | (0.55) |V S 0.68) [N 0.5 [0 Y | (0.79) | (-0.55)
ks
Plant h
height 0.45 10.79] 0.43 0.60 (%1859 (%393;. 0.22 ((())6988 (%24& -0.55 (%1520 0'(%7 -0.02 -0.04
60 x |(0.52)](0.38](0.83)| " ' 221 0.56) [©TCT(-0.38) [ (-0.89) | (-0.63)
DAS(c ) k| wx sk | wk #x | )
m) sk
Nug}ber 0.072 0.95 | 0.58 (%7850 (%7505 0.79 (%15‘; (00'8938 0.12 (%298 0'((_)8 032 | -0.19
X 0.97|(0.85 0.96 . . 0.96 ) . 0.98 . 0.70 -0.60
leaves ()** (**) (**) ) ) (**) ) ) (**) ) (0.7 (**) ( ok )
ko
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Table 1: Contd.

. Total I
. |Number of| Plant |Number of| Plant height | Number of . |Number of| Total Plant Leaf Root Leaf | Root Root Vitamin -
character Z(I)alg;g?g:; leaves 40 |height 50| leaves 50 after 60 leaves 60 ;’(I)agzée(lcgmh; leaves 70 height after \A%?n; t weight | yield/plant | length | length | diameter EZ;/Z: (;I' BSHSX) C (r':c/"lj(')%y)
DAS |DAS(cm)| DAS | DAS(cm) | DAS DAS  |harvesting (cm) (g% (@ ©) m) | cm) | (cm) (mg/100g) MY+
Plant heicht 70 -0.04 0.38 -0.25 | -0.11 -0.24 0.67 | -0.11 -0.73 -0.26 | -0.29 | -0.12 0.04
& X (-0.72) (0.96) (-0.72) | (-0.40) | (-0.94) | (0.46) | (-0.97) | (-0.99) [(-0.96)| (-0.68) | (-0.59) | (0.55)
DAS(cm) sk ) ) s sk s sk *ok *x *k *ok *k
Number of 0.57 0.84 0.78 0.88 0.10 0.85 0.16 0.90 | 0.02 0.29 -0.08
X 0.77 0.95 0.86 0.86 0.85 0.82 0.75 0.85 0.86 0.90 -0.73
163VCS7ODAS (**) (**) (**) (**) (**) (**) (**) (**) (**) (**) (**)
Total Plant 0.60 0.69 0.56 0.75 0.74 -0.22 0.46 -0.13 0.33 -0.30
height after X (0.67) | (045) | (0.92) | (042) | (0.98) | (0.96) | oo [(-080)( (0.62) | (-0.49)
harvesting (Cm) k% kK k% kK kK kK ( ;* ) k% k% k%
Total plant 0.93 0.93 0.15 | 0.88 0.36 0.88 | -0.04 0.63 -0.36
. X 0.89 0.86 0.94) | (0.76 0.73 0.80) | (-0.76 0.92 -0.79
weight (g) (**) (**) (**) (**) (**) (**)(**) (**) (**)
0.85 0.37 | 0.82 0.25 0.78 | -0.02 0.60 -0.32
Leaf weight (g) X (0.62) (0.96) | (0.50) | (0.43) |(0.58)[(-0.68) | (0.95) | (-0.56)
3k ek ek ek sk sk 3k sk
Root vield/plant 0.05 | 0.86 0.35 0.86 | 0.03 0.43 -0.18
yiedp X (0.64) | (0.95) | (0.95) |(0.96)| (0.83) | (0.74) | (-0.72)
Table 1: Contd.
Plant height Number of | Plant | Number of | Plant |Number of Plant height Number of | Total Plant Total Leaf Root Leaf | Root Root No.of| TS.S Vitamin Acidit
Character 20 DAS(cgm) leaves 40 | height 50 | leaves 50 |height 60 | leaves 60 70 DAS(cgm) leaves 70 height after plant | weight | yield/plant | length | length | diameter Iea\./es ¢ Il3r.ix) C (m /100y)
DAS DAS (cm) DAS DAS (cm) DAS DAS harvesting (cm) |weight (9)]  (9) (9) (cm) (cm) (cm) (mg/100g) 9/10%
Leaf leneth 0.19 -0.44 -0.02 | -0.21 0.24 -0.18
g X (0.52) | (-0.46) [(-0.58)| (-0.60) | (0.94) | (-0.65)
(cm) P sk P *ok *k *k
Root leneth 0.13 0.83 | -0.05 0.47 -0.31
g X (0.98) [(0.99)| (-0.80) | (0.80) | (-0.58)
(cm) *% *% *% *k ok
Root 0.33 | 0.15 0.36 -0.25
diameter X (0.97) | (0.73) | (0.60) (-0.56)
(cm) *% *% *% ok
0.08 0.38 -0.13
INo. of leaves| X (0.83) | (0.73) (-0.60)
EES EES *k
-0.26 0.02
T.S.S
. -0.78 0.62
€ Brix) X ( .7 ) (**)
Vitamin C < (:8‘5%)
(mg/100g) o
Acidity X
(mg/100g)

*, *¥* = Significant at 5 % and 1 % level of significant, respectively
(Value in paranthesis indicated phenotypic correlation coefficient)
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Table 2: Direct and indirect effects on main diagonal of 19 characters in radish.

Plant heightl Number of [Plant height| Number of [Plant heightl Number of [Plant heightl Number of | Total Plant height Total plant| Leaves Leaves Root Root No. of IT.S.8l\Vitamin Root
character 40 DAS leaves 40 50 DAS leaves 50 60 DAS leaves 60 70 DAS leaves 70 after harvesting wei h‘: (9) weight (g) length | length | diameter Iea;/es e C weight
(cm) DAS (cm) DAS (cm) DAS (cm) DAS (cm) gnt (g ght (g (cm (cm) (cm) (9)
Plant height 401, o 2035 -1.95 0.15 1.19 -0.50 1.01 1.50 0.53 20.01 0.01 020 | -0.01 20.07 0.05 001 017 | 029
DAS (cm)
Number of |, g -0.76 -1.66 -0.38 0.91 122 0.37 3.12 -0.59 0.77 0.24 018 -0.08 -0.01 048 [0.01] -0.02 | 0.62
leaves 40 DAS
Plant height 50|, 4, -0.41 3.02 027 1.63 -0.85 1.28 2.29 -1.17 -0.53 0.30 0.48 -0.04 -0.06 027 |0.01] -0.01 | 0.62
DAS (cm)
Numberof |, -0.60 -1.73 -0.48 0.97 -1.38 0.37 3.40 -0.86 -1.05 0.38 0.01 -0.10 -0.01 049 [0.01] -0.12 | 0.78
leaves 50 DAS
Pl’g;he‘ght 60 041 -0.38 274 026 1.80 -0.73 1.53 1.71 133 0.24 0.21 0.56 | -0.04 -0.10 0.09 0.02] 0.01 | 025
S (cm)
Number of |, -0.58 -1.61 042 0.82 -1.59 0.13 3.93 -1.30 132 0.47 010 | -0.13 0.02 0.64 0.01] -0.14 | 0.98
leaves 60 DAS
P“]‘;;he‘ght 0 032 0.14 2,01 -0.09 143 -0.11 1.92 -0.16 -0.84 0.43 -0.06 0.55 0.01 20.13 | -021 |0.03| 0.05 | -0.28
S (cm)
Numberof |, », -0.57 -1.67 0.39 0.74 -1.50 -0.07 4.15 -1.26 -1.46 0.52 0.08 -0.13 0.02 0.72 |-0.06| -0.13 | 1.10
leaves 70 DAS
Table 2: Contd.
character 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Total Plant height after harvesting (cm) -0.15 | -0.2 -1.6 | -0.18 | 1.08 | -093 | 0.73 | 237 | -221 | -1.05| 046 | 0.62 | -0.11 | -0.03 | 0.37 | 0.01 | -0.14 | 0.68
Total plant weight (g) -0.01 | -033 [ -0.92 | -029 | 025 | -1.2 | 047 | 347 | -133|-1.75| 0.61 | 0.12 | -0.14 | © 0.7 | 0.01 |-0.28 | 1.14
Leaves weight (g) -0.01 | -028 | -1.39 | -0.27 | 0.58 | -1.12 | -0.19 | 3.27 | -1.54 | -1.61 | 0.66 | 0.31 | -0.13 | 0.04 | 0.62 | 0.07 | -0.27 | 1.04
Leaves length (cm) -0.15 | -0.01 | -1.76 | -0.06 | 1.23 | -0.21 | 1.29 | 0.44 | -1.67 | -0.25 | 0.25 | 0.82 | -0.03 | -0.07 | -0.01 | 0.02 | -0.1 | 0.05
Root length (cm) 0.03| -04 |-092]-032| 048 |-1.32|-0.19 | 349 | -1.62 | -1.54 | 0.54 | 0.16 | -0.16 | 0.02 | 0.66 | 0.04 | -0.21 | 1.07
Root diameter (cm) 025 | 0.02 | 1.02 | 0.02 | -0.98 | -0.19 | -1.39 | 0.65 | 0.47 | -0.64 | 0.16 | -0.35 | -0.02 | 0.18 | 0.27 | -0.01 | -0.16 | 0.43
No. of leaves -0.04 | -045 | -1.03 | -029 | 0.2 |-1.27 | -0.51 | 3.74| -1.03 | -1.54 | 0.52 | -0.01 | -0.13 | 0.06 | 0.8 | -0.08 | -0.17 | 1.07
T.S.S 0.06 | 0.06 | 0.42 | 0.06 | -0.5 | 0.11 | -0.57 [ 0.02 | 0.28 | 0.06 | -0.04 | -0.16 | 0.07 | 0.02 | 0.06 | -0.1 | 0.12 | 0.02
Vitamin C 023 | -0.04 | -0.1 |-0.12 | -0.04 | -0.5 | -0.21 [ 1.21 | -0.71 | -1.08 | 0.4 | 0.18 | -0.07 | 0.06 | 03 | 0.02 | -0.46 | 0.52
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Conclusion

The present findings clearly indicated that emphasis should be
given to characters like, total plant weight, Vitamin C, root
yield/plant, total soluble solid, leaf weight and number of
leaves at the time of selection.
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