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Heritability, Correlations and Path Analysis of
Major Agronpmic Characters in Pea (Pisum sativum L. )

Moon, Jeong-soo - Kim, Hal-lim

Summary

These studies were carried out to clarify the ecological response and the changes of
selection criteria in accordance with the difference of seeding dates in pea(Pisum sativum
L)

The studies were conducted to estimate genotypic, phenotypic and environmental
correlations, heritability, and path coefficient for the major agronomic characters
using 17 cultivars including Sparkle which were seeded on October 15, November 4,
February 20 and March 11 in Cheju Island, Korea.

The result obtained were summarized as follows;

1. The days from seeding to flowering and days from seeding to maturity were
prolonged in early seeding and shorted in late seeding, the middle of October was the
optimum seeding time to get the highest yield and the agronomic characters of the
yield components in Cheju Island.

2. Early maturing cultivars were Sparkle, Jeonbug, Jeonkwang 30 and Sojeong,
and late muturing cultivars were Frescory, Chejujerae I, 1@, Alderman,
Namuradaehyup and Laseui.

3. Stem length was longer (50cm) in winter seeding than in spring. The short stem
cultivars{70-100cm) were Sparkle, Profinos R.S, Thomas Laxton, Jeonbug and
Alderman, and the middle stem cultivars(110-140cm) were Frescory, Chejujerae 1.
Laseui, Namuradaehyup and Rondo, the other cultivars were 140-200cm ix_1 stem
lenght.

4. As the pea were seeded early, the number of branches per plant increased. The
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numerous branch cultivars were Frescory, Chejujerae I, I, Kwangdojeokhyup, Al-
pine and Namuradaehyup, and the others were small branch cultivars.

5. Pod length and pod width had no change with the difference of seeding dates,
but long pods were 8cm to 9em and short pods were 6em to 7em.

6. As the pea were seeded late, the number of pods plant decreased greatly, but
cultivars with the numerous pod were Chejujerae 1. Targ, Frescory, Alpine, Thomas
Laxton and Aldesrman.

7. The number of seeds per pod had no change with the difference of seeding
dates, the large number of seeds were 6 to 7 and the small mumber were 4~5.

8. Weight per 100 seeds of pea was decreased in late seeding, cultivars with heavy
seed were Laseui(26.03g), Kwangdojeokhyup (24.0g) Chejujerae 1 (22.43g) and
Sparkle (20.43g), and cultivars with light seed were Thomas Laxton(14.63g),
Frescory(14.7g), Daejung 11(14.95g) and Jeonbug(14.95g).

9. The shell weight of pea in early seeding was increased, the average shell weight
in spring seeding was lighter than in winter seeding.

10. The weight of seed per plant in early seeding was increased, but that was
decreased greatly in late seeding, average seed weight was 56% lower in spring
seeding than in winter seeding.

High yielding cultivars in winter seeding were not always high in spring seeding
High yielding cultivars in winter seeding were Laseui, Targ, Chejujerae 1 and
Thomas Laxton, and high yielding cultivars in spring seeding were chejujerae I,
Namuradashyup, kwangdojeokhyup and Alderman, and high yielding cultvars for both
spring and winter were Chejujerae I, kwangdojeokhyup and Namuradaehyup.

11. The Heritabilities estimated for the days from seeding to flowering, from
flowering to maturity, from seeding to maturity, 100 seed weight, pod length and pod
width were high, while the number of pods and the number of branches per plant
showed medium values, the seed weight and shell weight per plant and the number
of secds per pod were small values.

12. Relationships between the chatacters differed with seeding dates and the
changes in correlation coefficient had no definite tendency.

As for the genotypic correlation, the seed weight was highly correlated with the
shell weight and the number of pods per plant in the both seasons and with 100 seed
weight in winter.

13. The phenotypic correlations were showed high positive values when genotypic
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correlation were high, The most phenotypic correlation values were lower than
genotypic correlation

The genotypic correlations and phenothpic correlations were generally showed the
same directions in positive and negative,

14. Direct effeet estmates of the charaters versus seed weight were not high at all
the seeding dates, but the days from seeding flowering, the shell weight per plant,
100 seed weight and the number of pods per plant had a large influence.

15. The genotypic correlation coefficient and direct effects of the shell weight per
plant, 100 seed weight and the number of pods per plant versus the seed weight
showed high positive values, as a result, it was thought that these characters were

useful selection criteria for the seed yield.
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Table 1. Characteristics of pea cultivars tested.

.. . Stem Flower Grain .
Varieties Maturity length colour colour Yield
Sparkle E S white Green M
Daejung 11 M L pink Brown M
Jeonbug M M white Light M
green
Kwangdojeokhyup L L Purple Brown H
Sojeong M L white Brown M
Rondo L L white Ivory M
Frescory M M white Light M
. green
Alderman L M white Ivory M
Alpine L L white Light M
brown
Jeonkwang 30 M L white Dark M
ivory
Targ L L white Ivory H
Profinos RS M S white Light M
green
Namuradaehyup L M Purple Light H
brown
Chejujerae 1 L L Purple Light H
) brown
Chejujerae II L M white Ivory H
Thomas Laxton M S white Ivory H
Laseui M L white Light H
brown

Note. LM and E in maturity are late, medium and early, respectively
LM and S in stem length are long(more than 130cm) medium(100—130cm)

and short(less than 100cm), respectively

M and H in yield are medium and high, respectively
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Table 4. Days from flowering to maturity in the pea cultivars on the different seeding

dates
Days from flowering to maturity

Oct, |5 Nov. 4 Feb. 20 Mar. |1 Average
Sparkle 54.7 58.7 49.7 45.7 52.2
Daejung 11 57.0 51.3 45.7 41.0 48.75
Jeonbug 57.7 57.0 48.7 47.7 52.78
Kwangdojeokhyup 59.0 60.0 44.3 43.7 51.75
Sojeong 58.7 58.3 47.3 46.7 52.75
Rondo 63.9 63.7 46.0 45.0 54.65
Frescory 44.0 48.3 41.3 36.7 42.58
Alderman 57.3 52.0 42.7 39.7 47.93
Alpine 62.7 62.0 43.3 . 41.3 52.33
Jeonkwang 30 61.0 62.3 51.3 48.7 55.83
Targ 62.0 63.7 42.3 41.0 52.25
Profinos R.S 61.7 62.7 39.3 43.3 51.75
Namuradaehyup 54.3 57.0 44.7 43.0 49.75
Chejujerae # | 53.7 55.3 43.7 44.0 49.18
Chejujerae # 2 58.7 55.7 44.0 38.3 49.18
Thomas Laxton 59.0 61.7 40.0 42.7 50.85
Laseui 54.7 58.3 43.7 40.3 49.25
Average 57.65 58.12 44.59 42.87
LS.D(5%) (I 2.08
LS.D(5%) (2 1.42
LSD(G%) Q) 2.85
LSD(G%) @ 3.44

(1) between seeding date means
(2) between cultivar means
(3 between cultivar means for the same seeding date

(4) between seeding date means for the same or different cultivars
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Table 5. Stem length and number of branches per plant in the pea cultivars on the
different seeding dates

Stem length (om) Number of branches per plant

Oct.15 Nov.4 Feb.20 Mar.]] Average Oct.l15 Nov.4 Feb.2) Mar.1l Average

Sparkle 91.3 76.0 52.3 58.6 69.55 5.5 39 1.9 2.0 3.3
Daejung 11 182.0 172.3 121.5 115.7 147.88 5.4 3.7 2.8 2.8 3.68
Jeonbug 124.0 138:.0 91.5 70.4 105.98 4.8 4.9 2.7 0.6 3.25

Kwangdojeokhyup 186.0 144.7 129.3 131.5 147.88 7.6 4.1 4.8 2.6 4.78

Sojeong 177.0 194.3 80.4 104.3 139.00 5.0 3.9 2.6 2.9 3.60
Rondo 177.3 160.7 89.9 104.3 133.05 6.4 3.1 3.3 3.7 3.88
Frescory 173.7 172.7 80.4 92.3 129.78 11.0 9.9 338 4.7 7.35
Alderman 140.7 133.0 76.7 80.5 107.73 1.1 6.4 1.8 3.8 4.78
Alpine 199.7 193.7 131.0 137.2 165.40 7.3 4.9 2.4 3.0 4.40

Jeonkwang 30 182.3 185.0 123.0 120.2 152.63 3.0 2.1 2.4 2.0 2.53
Targ 150.7 176.0 112.5 125.7 141.23 5.4 4.9 1.5 1.7 3.38
Profinos R.S 83.7 87.3 67.3 59.4 74.43 4.9 3.8 1.9 2.1 3.18
Namuradaehyup  143.3 150.0 98.5 116.8 127.15 7.0 5.5 4.2 5.6 5.58
Chejujerae # | 182.7 170.7 120.4 93.1 141.73 9.1 7.5 5.4 3.8 6.45
Chejujerae $#?2 140.3 138.3 98.1 114.2 122.73 1.7 5.1 5.2 3.6 5.40
Thomas Laxton 92.7 77.0 78.0 82.0 82.43 3.7 2.6 2.7 3.4 3.10

Laseui 141.7 181.7 107.7 101.8 133.23 5.3 5.3 3.6 2.9 4.28
Average 151.12 150.08 97.56 100.47 6.19 4.84 3.12 3.0l

LSD(5%) 8.62 0.58
LSD(G%) 2 9.10 0.70
LSD(%) 3 ' 18.21 1.40
LSD(5%) (4 19.59 1.47

(1)between seeding date means

{2)between cultivar means

(3)between cultivar means for the same seeding date

{4)between seeding date means for the same or different cultivars
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Table 6. Pod length and width in the pea cultivars on the different seeding dates

Pod length (em) Pod width (a=)

Oct.15 Nov.4 Feb.20 Mar.|] Average Oct.15 Nov.4 Feb.20 Mar.]]l Average

Sparkle 7.0 6.8 7.8 7.9 7.38 13.9 14.0 14.2 14.8 14.23
Daejung 11 7.3 8.4 83 8.4 8.10 14.8 14.5 13.5 13.8 14.15
Jeonbug 6.7 8.0 6.3 6.3 6.83 11.9 11.8 12.0 12.6 12.08

Kwangdo jeokhyup 7.7 7.5 8.5 7.9 7.90 10.9 9.6 13.1 14.3 11.98

Sojeong 7.4 7.7 1.1 7.2 7.50 11.2 11.5 14.9 14.1 12.93
Rondo 7.0 7.7 8.1 7.2 7.50 1.7 12.2 13.0 13.4 12.58
Frescory 6.4 6.3 6.4 6.2 6.33 1.8 11.3 11,5 10.6 11.30
Alderman 6.2 6.5 58 5.9 6.10 11.4 12.1 11.7 12.8 12.00
Alpine 6.6 7.9 1.3 7.8 7.40 10.6 12.1 . 11.5 126 11.70

Jeonkwang 30 7.2 7.6 7.0 6.9 7.18 10.5 12.0 11.9 9.6 11.00
Targ 7.1 7.0 1.3 1.2 7.15 12.2 13.1 12.8 12.8 12.73
Profinos R.S 7.0 7.1 7.5 7.6 7.30 10.0 8.7 9.2 10.8 9.68
Namuradaehyup 6.3 6.9 1.0 6.8 6.75 11.1 1.9 10.8 12.7 11.63
Chejujerae #1 6.5 7.0 6.5 6.5 6.63 11.0 12.5 10.7 11.9 11.53
Chejujerae 42 7.9 8.7 8.9 9.3 8.70 14.3 15.5 15.8 15.7 15.33

Thomas Laxton 7.2 6.7 7.3 8.1 7.33 12.0 11.6 12.0 11.7 11.83

L aseui 7.5 8.5 8.9 8.8 8.43 13.7 14.7 14.7 15.8 14.73
Average 7.00 7.43 7.45 T7.41 11.94 12.30 12.55 12.94

L.s.D(5%) (D 0.45 0.29
L.S.D(5%) (2 0.28 0.66
L.S.D(5%) 3 0.56 1.33
L.SD(5%) 4 0.70 1.32

(1) between seeding date means
(2) between cultivar means
{3) between cultivar means for the same seeding date

(4) between seeding date means for the same or different cultivars
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Table 7. Number of pods per plant and number of seeds per pod of the pea cultivars
on the different seeding dates

Number of pods per plant Number of seeds per pod

Oct.]15 Nov.4 Feb.20 Mar.1] Average Oct.15 Nov.4 Feb.20 Mar.ll Average

Sparkle 21.3 18.7 11.3 13.7 17.75 5.7 5.4 4.2 4.5 4.95
Daejung 11 127 14.8 5.8 6.5 9.95 3.8 4.7 5.4 6.3 4.80
Jeonbug 24.5 21.3 15.7 6.1 18.40 5.1 4.9 4.5 4.0 4.63

Kwangdojeokhup  29.0 26.4 18.6 11.5 21.383° 5.9 6.0 6.4 6.5 6.20

Sojeong 32.7  26.7 11.7 11.5 20.65 4.4 4.8 5.0 5.2 4.85
Rondo 21.3 24.9 14.0 14.3 18.63 4.7 6.1 6.4 6.3 5.8
Frescory 0.0 47.7 12.4 12.8 28.23 4.9 5.4 4.8 5.0 5.03
Alderman 37.3 40.0 8.8 14.2 25.08 4.8 5.1 4.2 5.1 4.80
Alpine 42.7 41.9 14.6 17.4 29.15 4.2 4.2 4.2 4.9 4.38

Jeonkwang 30 20.3 25.8 17.1 4.9 17.03 6.5 5.8 5.4 4.3 5.50
Targ 50.5 45.3 14.9 13.3 31.00 5.9 5.8 45 5.1 5.33
Profinos R.S 8.7 28.7 15.1 8.0 22.63 6.7 6.7 6.7 5.8 6.48
Namuradaehyup 31.3 2.7 19.4 21.7 23.Z8 5.1 5.2 4.8 6.1 5.05
Chejujerae 4 | 72.0 38.3 32.8 12.3 38.85 5.6 5.0 4.7 4.5 4.9
Chejujerae § 2 35.3  30.7 10.1 5.4 20.38 5.9 5.7 5.5 5.4 5.63

Thomas Laxton  45.1 38.0 17.3 9.5 271.88 6.2 4.8 5.0 5.9 5.23

Laseui 40.1 25.9 12.0 13.3 22.83 5.5 5.9 5.3 5.3 5.50
Average 35.34 30.69 14.80 11.55 5.29 5.38 5.12 5.19

LS.D(5%) (I} 4.58 N.S
LS.D(5%) (2 4.25 0.39
L.S.D(5%) (3) 8.51 0.79
LS.D(5%) 4 9.40 0.87

(1) between seeding date means
(2) between cultivar means
(3) between cultivar means for the same seeding date

{4) between seeding date means for the same different cultivars
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Table 8. Weight of 100 seed of the pea cultivars on the different seeding dates

100 seed weight ( ¢)

Oct. 15 Nov .4 Feb.20 Mar. 1] Average
Sparkle 22.9 21.4 19.1 18.3 20.43
Daejung 11 16.6 16.0 14.0 13.2 14.95
Jeonbug 15.9 15.6 14.3 14.0 14.95
Kwangdojeokhyup 25.8 2.1 22.6 22.5 24.00
Sojeong 18.7 18.3 14.2 14.7 16.48
Rondo 18.8 19.0 15.0 15.3 17.03
Frescory 16.8 17.4 12.4 12.2 14.70
Alderman 15.6 16.0 15.4 14.7 15.43
Alpine 19.9 20.0 2.9 " 18.3 19.78
Jeonkwang 30 23.7 22.0 14.3 13.1 18.28
Targ 21.4 21.5 15.3 14.9 18.28
Profinos R.S 17.3 17.0 14.2 13.8 15.58
Namuradaehyup 18.3 17.9 16.7 16.7 17.40
Chejujerae 4 1.0 17.7 14.4 13.0 15.78
Chejujerae #2 25.8 24.6 20.1 19.2 22.43
Thomas Laxton 17.1 16.8 13.1 11.5 14.63
Laseui 28.5 27.9 24.1 23.6 26.03
Average 20.06 19.66 16.48 15.82
L.S.D (5%) (D) 0.3
L.SD (5%) (@ 0.82
L.5.D (5%) (3) 1.64
L.S.D (5%) @ 1.64

(1) between seeding date means
(2) between cultivar means
(3) between cultivar means for the same seeding date

{4) between seeding date means for the same or different cultivars
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Table 9. Shell weight and seed weight per plant of the pea cultivars on the different
seeding dates

Shell weight per plant (§) Seed weight per plant (§)

Oct.]5 Nov.4 Feb.20 Mar.]] Average Oct.15 Nov.4 Feb.20 Mar.]l Average

Sparkle 6.8 48 3.5 4.5 4.9 25.7 13.6 8.2 7.6 13.78
Daejung 11 4.3 6.5 2.8 3.4 4.25 13.3 13.1 7.3 7.4 10.28
Jeonbug 7.0 5.6 2.6 2.7 4.48 135 9.1 5.8 5.3 8.43

Kwangdojeokhyup 4.5 6.9 5.7 5.3 5.60 25.7 29.3 17.9 13.0 21.48

Sojeong 6.2 5.1 3.9 4.0 4.80 18.9 16.6 12.4 3.7 14.49
Rondo 7.4 7.9 3.7 4.0 5.7 19.0 18.9 13.5 10.5 15.48
Frescory 10.6 13.1 3.9 3.2 770 19.8 19.7 11.2 8.2 14.73
Alderman 6.5 11.9 3.6 4.1 6.53 17.0 15.4 13.7 11.7 14.45
Alpine 9.8 12.7 3.1 3.0 7.15 271.2 29.2 9.7 7.6 18.43
Jeonkwang 30 4.6 8.2 2.8 3.2 4.70 16.2 15.2 8.3 7.3 11.75
Targ 9.9 11.0 4.0 3.8 7.18 41.2 326 11.4 9.0 23.55
Profinos R.S 6.9 4.5 4.5 2.5 4.60 28.0 14.9 8.4 6.7 14.50

Namuradaehyup 9.9 11.1 6.2 4.3 7.88 25.1 22.6 18.8 12.0 19.63
Chejujerae $# | 14.5 11.4 6.4 4.7 9.25 33.6 2.9 20.7 13.5 22.93
Chejujerae #2 15.3 13.7 2.8 3.4 88 358 27.1 10.5 7.4 20.20

Thomas Laxton 9.1 5.1 2.6 2.7 4.88 34.8 15.9 9.4 5.7 16.45

Laseui 4.3 10.7 2.6 2.8 7.60 45.7 32.3 8.2 7.1 23.33
Average 8.68 8.84 3.81 3.62 25.91 20.55 11.49 8.81

L.SD(5%) (1 1.79 2.69
L.S.D (5%) 2 1.41 2.94
LSDGB% 3 2.82 5.88
L.S.D (5%) () 3.26 6.28

(1) between seeding date means

(2) between cultivar means

{3) between cultivar for the same seeding date

{4) between seeding date means for the same or different cultivars
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Table 11. Genotypic correlations estimated among the major agronomic characters on the
,dif.ferent seeding dates

Seeding Duys from Days from Stem No. of Pod Pod No. of No. of 100 Shell Seed
Charactar flowering seoding to branches pods seeds seed weight weight
Time to maturity maturity length per plant length width per plant per pod weight per piant per plant
1 -0.7411 0.6072  0.133 0.6874 -0.5716 0.2366 0.492% -0.0996 -0.3127 0.4%07 00875
D.:e::l:: 2 0.1522 0.4694  0.4665 0.8405 -0.0635 0.1760 0.5013 -0.1067 -0.047¢ 0.7554  0.3730
Bowering 3 -0.8351 0.5139  0.1231 0.3295 0.2191 -0.0638 -0.10]) 0.2580 0.1396 0.2072  0.3069
‘ ~0.8682 0.7795  0.2257 0.5224 0.3670 0.3489 0.1096 0.4110 0.2737 -0.024 0.2013
ors from ! 0.0770  0.0007 —-0.7071 0.3827-0.2370 -0.1909 0.2118 0.143¢ -0.3185  0.05%3
fowering 2 0.1338  -0.1S57 -0.7056 0.1973-0.3019 ~0.1686 0.2663 0.1291 -0.4816  0.0108
> mturity 0.030  0.103 -0.08i5 0.0372 0.3936 -0.0755 -0.(783 0.0664 -0.223 -0.1889
. . 0.3981  -0.1631 -0.5385 0.2435-0.1818 0.2250 -0.3049 -0.1535 0.1798 -0.0232
1 T 0 MBT 0.1703 -0.4214-0.5906 0.5325 0.1253 -0.2879 0.3934  0.2359
Days from 2 0.5082 0.4258 -0.0109-0.3107 0.766! -0.013 0.0207 0.5879  0.4795
_"‘"‘m""y“ 3 0.3540 0.4841 0.4794 0.4867 0.2053 0.1904 0.4371 0.0Z3  0.2332
4 0.Z317 0.2051 0.3279 0.3998 0.0404 0.4635 0.3519 0.1115  0.370
1 0.3598 -0.0118 -0.2109 -0.0744 -0.4172 0.0883 -0.0996 -0.3101
Stom 2 0.2551 0.4057 0.2137 0.1050 -0.0733 0.2040 0.5099  0.4460
longth 3 0.3832 0.2014 0.0149 0.3083 0.0710 0.3215 0.1515 0.2542
4 0.1848 0.Z344 0.1233 0.2010 0.1197 03202 0.2525  0.3092
. of 1 -0.3496-0.0212 0.83%9 -0.2212 -0.0838 0.4648  0.0264
. Ol
o 2 -0.3648 0.0164 0.6344 -0.0855 -0.138] 0.7642  0.2351
anches
) 3 0.2753 0.1518 0.4T74 0.2419 0.2921 0.55%5  0.6242
por plan 1 -0.1372-0.0236 0.616] 0.281 0.0399 0.3036 0.5579
! 0.4825 0.3123 0.2832 0.7411 0.0105  0.3457
Pod 2 0.5251 -0.5327 -0.1620 0.4795 -0.0047 0.2442
length 3 0.6864 -0.3002 0.5715 0.6413 -0.1650 -0.1ST3
4 0.6582 -0.2679 0.4802 0.5728 -0.2000 -0.3840
1 -0.3002 -0.2405 0.2960 0.2408  0.1897
Pod 2 0.1990 -0.1345 0.4089 0.4351  0.2685
width 3 0.4935 00151 0.4597 -0.4335 -0.2262
‘ 0.0997 0.266! 0.8033 0.3785  0.1251
1 0.2233 -0.0652 0.6921  0.6397
No, of
2 0.1083 -0.1981  0.5530  0.2538
pote 3 0.0184 0.1000 0.7261  0.6539
11
por olae 1 0.0799 0.2727 0.41S1  0.5906
| 0.5043  0.1097  0.4449
No. of
2 0.4364 0.0387  0.4517
seeds
3 0.082% 0.1711  0.0561
per pod
‘ 0.1270 -0.0411  0.0084
1 0.3111  0.5701
100
2 0.2317  0.14@
seed
3 0.0072  0.0488
weight
1 0.2812  0.1500
1 0.7598
Shell
2 0.572¢
wel
ot s 0.9092
Lant
per p . 0.8965

Seeding time 1,2,3 wnd 4 indicate Oct.15, Nov.4. Peb.20 amd Mar.1], respectively
e, oo ngnificant at 5% and 1%
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Table 12. Phenotypic correlations estimated among the major agronomic characters on the
different seeding dates

Seeding Days from Days from Stem No. of Pod Pod No. of No. of 100 Shell Seed
Character flowering weeding to branches pods seods seed  weight weght
Tims  to maturity maturity length per plant length width per plant per pod weight per plant per plant
Doy I -0.7878**  0.5391°  0.0986 0.5017° -0.4270 -0.05]3 0.3444 -0.039]1 -0.2331 0.3%65  0.0530
( ) rom
. 2 0.42°°  0.4175 0.4209 0.6168™ -0.0754 0.1154 0.427¢ -0.1258 -0.0426 0.570¢°  0.2973
2003 {:]
”w"', 3 -0.8489°°  0.5112*  0.0907 0.2665 0.1363-0.0486 -0.0973 0.1886 0.1303 0.1118  0.2540
T
e 4 -0.8502°"  0.7364"°  0.2176 0.4317 0.2992 0.2965 0.0777 0.2904 0.2585 -0.0267  0.195]
aye { 1 0.0880 0.0334 -0.4810 0.2703 -0.1867 -0.1264 0.0603 0.0885 -0.2785  0.0420
70m
n" ) 2 0.1326  -0.1247 ~0.5115° 0.1914-0.2212 -0.133] 0.2705 0.1270 -0.3552  0.0056
oWeTr)!
w'_‘:l 3 0.0082 0.0940 -0.0678  0.0817 0.336T -0.0694 -0.0370 0.0436 -0.1080  -0.15)5
ALl
Yo - -0.3069  -0.1587 -0.4389 -0.1699-0.1926 -0.1546 -0.1637 0.1274 0.1278  -0.0334
1 0.1540 0.1342 -0.3422-0.4710 0.4096 0.0561 0.2567 0.2949  0.183%6
Deys fram 5 0.3%8 0.1682 0.0929-0.2282 0.4981° 0.015) -0.0148 0.3%32  0.2206
weding to 4 0.3540 0.4176 0.4146 0.45i1 -0.295! 0.1978 0.3915 0.0276  D0.2i62
matwity 4 0.2185 0.2270 0.2965 0.2759 0.038! 0.4018 0.3378 0.098  0.32%
1 0.3744 -0.0007 -0.1540 0.0448 -0.379 0.0861 0.0304  -0.1603
Stem 2 0.3020 0.3446 0.1568 0.1884 -0.0470 0.1839 0.4754  0.3963
leagth 3 0.33%5 0.1869 0.0118 0.3009 0.0656 0.2995 0.1272  0.2311
] 0.2468 0.1762 0.130] 0.1739 0.0588 0.3117 0.2126  0.307%
ro. of 1 -0.3325 -0.0535 0.4261 -0.0906 -0.0719 0.4521  0.1372
h' . 2 -0.3563 0.0501 0.4988° -0.1084 -0.1173 0.5761°  0.2414
+ plaat 3 0.269] 0.1519 0.4573 0.2533 0.B50 0.4154  0.5475°
s 4 -0.1379 -0.0428 0.4438  0.1319 -0.0039 0.1758  0.4150
1 0.3850 -0.2202 0.2118 0.5585" -0.0572  0.2245
Pod 2 0.4256 -0.4082 -0.0502 0.3682 0.0229  0.1439
longth 3 0.6M45 0.6 0.5048° 0.5834° -0.1574  -0.1300
4 0.5604* -0.IK0 0.4009 0.4708 -0.i744  -0.3278
i -0.2171  -0.2305 0.3063 0.2220  0.1949
Pod 2 -0.1592  -0.0253 0.2721 0.2528  0.1151
width 3 -0.4830°  0.0006 0.4217 -0.3465 —0.2133
4 0.1326  0.0638 0.6328° 0.1558  0.0094
1 0.2183 -0.0247 0.6434°* 0.6528°*
No. of
2 0.1056 -0.1030 0.5927°  0.3926
pods
3 0.0154 -0.0841 0.5534°  0.5780°
t
por plan . 0.0320 0.2518 0.3668  0.4186
1 0.3891 0.1748  0.3540
No. of
2 0.3502 0.0589  0.3168
sods
‘ 3 0.0572 0.0785  0.0238
per pod
¢ 0.1492 0.1267  0.1845
1 0.2594  0.5077*
10 2
0.2468  0.6403°
3 0.0451  0.0879
weight
4 0.249  0.1766
1 0.6907%*
Sttt
2 0.6T75"
weight
3 0.8730%*
per plaat
¢ 0.8252%°

Seeding tims 1.2,3 sad 4 isdicate Oct.}5, Nov.4, Feb.20 and Mar. 1], respectively
o, oo siguificant at 5% snd 1%
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Table 13. Environmental correlations estimated among the major agronomic characters on
different seeding date

Seeding Days from Days from Stem No of Pod Pod No. o No. of 100 Shell Seed
Character flowering seeding to branches s seeds seed  weight weight
Time to maturity maturity length per plant length width per plant per pod weight per plant per plant
Days from i -0.9266™  0.1485  0.0019 0.0273 -0.0320 -G.225] 0.0895 0.2170 0.3369 0.2699 0.0
seeding 10 2 -0.5982" 0.079%  -0.006] —0.1146 -0.1605-0.2861 0.2992 =-0.2618 —0.U5%6 0.0440  0.0133
flowering 3 -0.875%  0.4369  0.0304 -0.0335 —0.2812 0.0505 ~0.0249 —0.0362 0.1224 0.1054  0.2112
4 0.7781%%  0.0543  0.2699 0.0714 -0.2907 00606 ~0.1672 -0.1045 -0.1102 0.0652  0.2919
Daye fro i 0.2332  0.0969 -0.0420 -0.0317-0.1085 ~0.1540 —0.3458 —0.2408 -0.2592 —0.0680
m
“;mm 2 0.1779  0.2693 0.2090 0.1978 03084 0.0007 0.4089 U.1484 0.045!  0.0103
© matwit 3 0.0032  -0.1041 —0.0257 0.3277 0.0978 -0.1103  0.2006 ~0.1708 -0.0298 -0.1538
Ty 0.5772% -0.1385 —0.1034 0.1073-02700 0.1379 0.1958 0.1736 ~0.0136 -0.0928
Davs 1 0.2197 -0.0251 —0.1837 03043 ~0.1364 0.2133 0.2647 0.0354 -0.1270
i m:" 2 0.1218 —0.072 0.4780 00594~0.113¢  0.1& -0.1822 -0.2397 -0.4264
:“-‘ ° 3 0.0549 -0.0992 ~0.0118 02167 —0.1807 0.2885 -0.1198 0.1438  0.1667
t
fturity ‘ 0.2063 —0.MS1  0.0349 03887 —0.0388  0.3291 0.1040 0.971  0.2140
1 0.4401 ~0.0169 0.0856 0.4657 ~0.267%6 0.0784 0.4240  0.4715
Stem 2 0.4375 0.0929-0.1467 0.4191 0.0067 0.0673 0.349]  0.1775
length 3 —0.2192  0.085-03742 0.1715  0.0527 -0.1754 -0.0380 -0.0222
4 0.428  0.1342 0.1952 0.1092 0.0336 0.3418 0.1643  0.3149
No. of 1 -0.374302130 0.358 0.2128 -0.0333 0.4408  0.4868"
b°' e 2 -0.3737 0.1071 0.1975 —0.2307 —0.0776 0.I1860  0.1678
t ]
"“Ch . 3 0.2277 0.1619 0.2958 0.3685 0.1687 -0.0459  0.0357
per pan ‘ 0.2773 0.0064-0.0390 0.0726 0.2670 -0.0280  0.0875
I 0.1085-0.1466  0.0952 -0.1541 -0.1478 -0.1236
Pod 2 0.1033-0.1196  0.303¢ —0.0899 0.1355 —0.0705
length 3 0.2348 -0.1121  0.2074 -0.0391 -0.1830  0.02%7
4 0.2407 —0.0255 -0.0407 -0.1771 -0.2090 -0.2219
i ~0.0143 ~0.2205 0.4889% 0.2009  0.1963
Pod 2 ~0.1046 0.2919 -0.2517 0.1480 -0.263!
width 3 -0.2951 0.0802 -0.0080 —0.1192 -0.1387
4 0.2335 ~0.4082 -0.2345 0.2231 -0.224
1 0.1709 0.2311 0.5831%  0.63%9°*
No. of 2 0.0862 0.1533 0.5800° 0.5614*
pods
per plant 3 0.2231 0.1815 0.0028  0.0698
] -0.1947 0.1393 0.2873 -0.0440
1 —0.1537 0.2 0.0942
No. of 2 0.0373 0.0772  0.0059
seods -
3 —0.0966 —0.1240° -0.0T7%
per pod o
4 0.4979 0.3438  0.5355
1 0.1533  0.1799
100 2 0.3566  0.429
sood 3 0.M88  0.4375
weight .
4 0.3039  0.4818
1 0.5782°
Shell 2 0.8142%*
weight 3 0.85(3”
per plant *re
4 0.7349

Seading time 1.2,3 smd 4 indicate Oct. 15, Nov.11, Feb.20 sod Mar.]1; respectively
o, oo significant at 5% snd 1% .
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Table 13-1. Path coefficient analysis for variables upon seed weight per plant in pea
by seeding date

Seeding date

Type of effec Octls  Novd  Feb20  Marll

Days from seeding to flowering vs. seed weight ny 0.0875 03730 03069 02113
Direct py —104514 0.9590 226208 05717
Indirect via days from flowering to matunty Py 65812 —05356 —161542 -—0.2309
Indirect via days from seeding to maturity rpsy 37595 -—00653 —64859  0.1445
Indirect via stem length rupy 00273 00611 —00150 —00163
Indirect via no. of branches per plant rspsy —02876 —0.1428 0.1535 —00676
Indirect via pod length TPy -09774 00235 —02749 00444
Indirect via pod width ropry 04046  0.0097 0.0033 —0.2036
Indirect via no. of pods per plant TisPey —009%4  0.0002 00112 00379
Indirect via no. of seeds per pod Dy 00044 00051 01216 —0.0319
Indirect via 100 seed weight 10Dy 03027 —0.0378 02519 00057
Indirect via shell weight per plant Cuwpuy 08236  0.0959 00746 —00424
Days from flowering to maturily vs. seed weight ry 00533 00108 0.1889 —0.0232
Direct py  —88804 07121 193448 02660
Indirect via days from seeding to flowering Tepy 77455 —07214 188899 —04%3
Indirect via days from seeding to maturity rapy 04766 —00186 —04917 -00738
Indirect via stem length TPy 00001 —00204 —00380 00118
Indirect via no. of branches per plant Tapsy 02958 01198 —00127 00697
Indirect via pod length Tapey 06543 —00730 —00466 —0029%4
Indirect via pod width Py 04054 —00166 —00188  0.1061
Indirect via no. of pods per plant TaPay 0.0385 —0.0001 0.0083 -00778
Indirect via no. of seeds per pod rspy  —00094 —00127 -00840 00237
Indirect via 100 seed weight rpoy  —01388  0.1029 01198 -0.0032
Indirect via shell weight per plant apny  —05343 —00610 —00801  0.1804
Days from seeding to maturity vs. seed weight Ly 02359 0479 02332 03731
Direct pay 61913 —01392 —126198 0.18%4
Indirect via days from seeding to flowering Isply -63464 04501 116258  0.4457
Indirect via days from flowering to maturty [Py -06837 00953 07538 —0.1059
Indirect via stem length Tupy 00304 00666 —00481 —00167
Indirect via no. of branches per plant r=Psy -00713 -00723 02255 —00382
Indirect via pod length rePey -07205 00041 —06014 0039
Indirect via pod width =Py 10102 -00171 —00233 -02333
Indirect via no. of pods per plant Tepry -01075 00003 00337 00140
Indirect via no. of seeds per pod Iapsy —00056  0.0006 00897 00365
Indirect via 100 seed weight TPy 02788  0.0165 0.7889 00073
Indirect via shell weight per plant [niPny 06602 00746 00084 0.1117
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Table 13-2. Path coefficient analysis for variables upon seed weight per plant in pea

by seeding date

Type of effect

Seeding date

Oct.15 Nov.4 Feb20  Mar.1l

Stem length vs. seed ny -0.3101 04460 02542 0.3092
Direct Py 02042 01311 -01221 -00722
Indirect via days from seeding to flowering rup:y —1.3997 04474 2.7851 0.1290
Indirect via days from flowering 1o maturity rapy  —00060 —0.1109 20045 -00434
Indirect via days from seeding to maturity rupsy 09205 —00707 -—49728 0.0429
Indirect via no. of branches ber plant Taspsy —01505 —0.0433 0.1785 —0.0239
Indirect via pod length tepy  —00202 —0.1502 02526 00283
Indirect via pod width rapw 0.3607 00118 -00007 -0.0719
Indirect via no. of pods per plant ey 0.0150 00001 —0.0340 0.0695
Indirect via no. of seeds per pod TPy 0.0185 0.0035 00334  —0.0087
Indirect via 100 seed weight raPy  —0.0855 0.1625 0.5803 0.0066
Indirect via ‘shell weight per plant raipny -0.1673 . 0.0647 0.0546 02530
No. of branches per plant vs. seed weight rsy —04184 0.2351 0.6242 0.5579
Direct py  —04184 -01698 04658 —0.1293
Indirect via days from seeding to flowering Py —7.1837 0.8061 74534 0.2987
Indirect via days from flowering to maturity =Dy 62790 -0502¢ -15763 -0.1432
Indirect via days from seeding to maturity TEpsy 10543 -00593 —6.10% 0.0547
Indirect via stem length Ty 00735 00334 -00468 -—0.0133
Indirect via pod length IssPey —0.5977 01350 -03454 -00166
Indirect via pod width sy 00362 00009 -00073 0.0138
Indirect via no. of pods per plant TsDsy —0.0876 00002 —00527 02130
Indirect via no. of seeds per pod CssPsy 0.0098 0.0041 01140 -00231
Indirect via 100 seed weight LsioPuoY 00811 —-0.1101 05272 —0.0008
Indirect via shell weight per plant rsupuy 0.7799 0.0970 02017 0.3040
Pod length vs. seed weight Ty 03457 02442 - 01573 --0.3840
Direct psy L7099 -03702 -12545 0.1209
Indirect via days from seeding to flowering Py 59741  —0.0609 4.9569 0.2098
Indirect via days from flowering to maturity =py  —3.3983 0.1405 07192 —0.0647
Indirect via days from seeding to maturity Ispy —2.6091 00015 -6.0501 0.0608
Indirect via stem length tepy  —0.0024 00532 -00246 —00169
Indirect via no. of branches per plant sy 0.1463 00620  0.1283 00177
Indirect via pod width TPy —08253 00289 -00328 -—0384]
Indirect via no. of pods per plant Tapey 00630 —00001 00331 -0.092
Indirect via no. of seeds per pod repy 00126 00077 02693 —00373
Indirect via 100 seed weight TePy  —0.7175 03822 1.1575 00119
Indirect via- shell weight per plant TsuPuy 00176 —00006 —0058 —02093
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Table 13-3. Path coefficient analvsis for variables upon seed weight per plant in pea
by seeding date
Seeding date

Type of elfec 0dl5  Novd  Feb20 Marll

Pod width vs. seed weight ry 0.1897 02685 —02262 0.1251
Direct py —1.7105 00551 —0.0478 —0.5836
Indirect via days from seeding to flowering [Py 24724 0.1687 —15797 0.1995
Indirect via days from flowering to maturity TPy 21049 —02150 76144 00483
Indirect via days from seeding to maturity rpy  —36566 00433 61415 00741
Indirect via stem length rapy —0.0431 00280 —00018 —0.0089
Indirect via no. of branches per plant rs7psy 00089 —0.0028 0.0707 0.0030
Indirect via pod length Py 08250 —0.1947 —08611 0.079%
Indirect via no. of seeds per plant IPay 00606 —0.0001 0.0545 0.0345
Indirect via no. of seeds per pod Iapsy 00106 00064 —00071 —0.0207
Indirect via 100 seed weight repoy  —02865 03244 0.8297 0.0166
Indirect via shell weight per plant rmpny 04040 00552 -—0.1565 03793
No. of pods per plant vs. seed weight sy 0.6397 02538 0.6539 0.5906
Direct Py -02019 00004 -—01104 0.3457
Indirect via days from seeding to flowering rwpy  —5.1480 04808 —22863 0.0626
Indirect via days from flowering to maturity 2Py 16954 —0.1201 —14598 —0.0598
Indirect via days from seeding to maturity rapsy 32968 —0.1066 38528 00075
Indirect via stem length repy  —00152 00138 —00376 -00145
Indirect via no. of branches per plant rapsy  —01815 —0.1078 02224 —-00797
Indirect via pod length TeaDeY —0.5340 01972 03765 -0.0324
Indirect via pod width rapy 05134 -—00109 00236 —00583
Indirect via no. of seeds per plant rpsy 00099 —00052 00087 --0.0062
Indirect via 100 seed weight tpoy 00632 —01579 -01808 00056
Indirect via shell weight per plant rapny 11614 0.0701 0.2618 04199
No. of seeds per pod vs. seed weight oy 0.4449 04517 0.0561 0.0084
Direct Py —0.0444 —00477 04713 - 00777
Indirect via days from seeding to flowering oy 10408 —0.1023 58361 02349
Indirect via days from flowering to matunty 2Py ~ 18813 0189 34491 - 00811
Indirect via days from seeding to maturity TPy 0.7758 00018 —24030 0.0870
Indirect via stem length repy  —00852 —00096 —0.0087 -—0.0081
Indirect via no. of branches per plant TsoPsY 0.0926 0.0145 0.1127 —0.0386
Indirect via pod length sy 04843 00599 —07169 00580
Indirect via pod width rup:y 04114 -00074 00007 —0.1552
Indirect via no. of pods per pod Twpry —-00451 0.0001 0.0020 0.0276
Indirect via 100 seed weight rapry  —04882 03479 01493 0.0028
Indirect via shell weight per plant TwiPuy 0.1841 00048 00617 00412
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Table 13-4. Path coefficient analysis for variables upon seed weight per plant in pea
by seeding date

Type of effect Seeding date
Oct.15 Nov4 Feb20  Mar.l1
100 seed weight vs. seed weight Iy 05701 07443 00488 01500
Direct Py —09%82 07911 18050  0.0207
Indirect via days from seeding to flowering Ty 32676 —0.0454 31572 0.1565

Indirect via days from flowering to maturity Py  — 12735 0.0919 12845 —0.0408

Indirect via days from seeding to maturity rwpy — — L7827 —00029 —55157 0.0652
Indirect via stem length TuoPiy 00180 00267 -00393 -—00231
Indirect via no. of branches per plant Tsipsy 00350 00235  0.1360 0.0052
Indirect via pod length TeuDsy 12672 —01775 —08M5 00692
Indirect via pod width Py —05062 00224 -00220 -—04691
Indirect via no. of pods per plant TaopsY 00132 —0.0001 00110 0.0943
Indirect via no. of seeds per pod rwpey  —00224 —00208 00390 —0.0099
Indirect via shel] weight per piant Tonpny 05221 00294 -—00028 02818
Pod weight per plant vs. seed weight my 0.7598 05724 0.9092 0.8965
Direct puy 16781 01269 03605 1.0020
Indirect via days from seeding to flowering Py —5.1283 0.7245 46866 —0.0242

Indirect via days from flowering to maturty 2Py 28287 —03429 —43010 00478

Indirect via days from seeding to maturity nupsy 24358 ~-00818 —02944 0.0207
Indiredt via stem length rapy  —00203 00668 —00185 —00182
Indirect via no. of branches per plant Tpsy  —01945 —01298 02606 —00393
Indirect via pod length TenPsy 00179 00018 02071 —0.0253
Indirect via pod width tupy  —04118 00240 00207 -—02209
Indirect via no. of pods per plant wapy  —01397 00001 -—0.0801 0.1449
Indirect via no. of seeds per pod rapyy  —00049 —00098  0.0806 0.0032
Indirect via 100 seed weight nopey  —0.3012 0.1846 —00129 0.0058
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