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Relationships of grain oil and protein contents with some important agronomic
traits in soybean using path and canonical correlation analyses
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Table 1. Stepwise regression analysis of oil content with other quantitative traits in soybean genotypes

Oy 85 il b e (el 8
Variable e Regression coefficients Model R?
Protein content s Ol -0.787" 0.702
Days to beginning of flowering ANE #5505y, sl -0.262" 0.781
100 grain weight 6> Ao 05 0.185" 0.828
Plant height at the beginning of flowering PAE g A a3y -0.158™ 0.836
Number of nodes at the beginning of flowering - R SN 0.129™ 0.841
Number of branches.plant™ L sl -0.117 0.847
Number of nodes at the beginning of maturity Sty s Al e 551566 8 sl -0.077" 0.85

Intercept=-0.005"

Sl e

**  Significant at 1% probability level

2055 &S ozl prlans 53 13 e

Lo Sl 55 05 (o8 Dlio plo b 55 Ol o 40 08 050 85 4525 5= ¥ s
Table 2. Stepwise regression analysis of protein content with other quantitative traits in soybean genotypes

O3 S5l b dile e a5

Variable ey Regression coefficients Model R?
Oil content By Ol -0.927™ 0.702
100 grain weight 6l Ao 05 0.335" 0.755
Days to grain filling B3 Ot 6 555 51w -0.139" 0.802
Number of sterile nodes in the beginning of maturity =~ S, 55,5 als o ;51566 8 sl -0.082™ 0.806
Number of branches.plant™ sl s sl -0.089" 0.81
Number of grains.plant™ 65 55 415 slutas 0.257" 0.812
Dry matter.plant™ 55 0SS oSt 03 -0.265™ 0.817
Intercept=-0.0005 " sk 5l o e

**: Significant at 1% probability level
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Table 3. Path analysis for oil content with other traits that entered in regression model in soybean genotypes

B BN
Indirect effect via

By o33 (Kran g
Correlation coefficient

s 5

Plant characteristics A8 Sliv Dire;:r*;;ﬁect ) (2) (3) (4) (5) (6) (7) with oil content

1- Protein content S Ol -0.786 . -0.06 0.049 -0.045 0.031 -0.022 -0.005 -0.834**

2- Days to beginning of flowering AUE oy 5 Sy, sl -0.252 -0.185 .. 0.03 -0.068  0.086 -0.04  -0.041 -0.468**

3- 100 grain weight 4§15 4o 03 0.186 -021  -0.041 ... -0.021  0.034 0021 -0.013 -0.042"™

4- Plant height at the beginning of flowering AU 5 bl e s g gl -0.157 -0.223  -0.11 0.024 .. 0.095 -0.035 -0.019 -0.422**

5- Number of nodes at the beginning of flowering P - P RN SN 0.127 -0.193  -0.171 0.05 -0.118 .. -0.036 -0.024 -0.362**

6- Number of branches.plant™ o el sl -0.111 -0.152  -0.09 -0.036 -0.049 0041 ... 0.003 -0.392**

7- Number of nodes at the beginning of maturity Sheny a5 Al e 5315668 sl -0.072 -0.055 -0.146  0.033  -0.042 0.041 0.005 ... -0.232**

Residual = 0.393 oilasly

* Code for traits
U S 53 53 (S S 5 e 53 0 3,15 Dlio sl b 55 3 Ol (sl e 4 5 — U5l
Table 4. Path analysis for protein content with other traits that entered in regression model in soybean genotypes
s | G S ki 8 51 B33 b Sar s
Direct effect Indirect effect via Correlation coefficient

Plant characteristics A Sliv " (2) 3 4 (5 (6) (7 with protein content
1- Oil content sy Oljme -0934 ... -0.015 0.039 0018 0035 -0.079 0.096 -0.835**
2- 100 grain weight 6l> do 035 0.349 0.038 .. -0.024 -0.015 0017 0034 -0.135 0.268**
3- Days to grain filling 613 0L, b 5y sl -0.129 0.289  0.062 ... -0.048 -0.026 0.101 -0.161 0.09™
4- Number of sterile nodes in the beginning of maturity - R N N -0.082 0.216 0.062 -0076 ... 0.004  0.004 -0.063 0.068
5- Number of branches.plant™ sl el sl -0.092 0.364 -0.067 -0.036 0.004 ... 0.167  -0.149 0.194**
6- Number of grains.plant™ Gy 53 415 sl 0.29 0.251 0.041 -0.045 -0.002 -0.054 ... -0.269 0.216**
7- Dry matter.plant™ G G S 0 -0.305 0.295 0.154 -0.068 -0.017 -0.045 0.255 ... 0.272**
Residual = 0.426 s blesl,

* Code for traits
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Fig. 1. Situation of 40 selected soybean genotypes on plot of first pair of canonical variables
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Fig. 2. Situation of 40 selected soybean genotypes on plot of second pair of canonical variables
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Table 6. The characteristics of soybean genotypes shown in figures 1 and 2
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26.55 24.38

10.4

7.28

23.57

82

OAC MIUENIUM

11.2 1.2 14.2 3.4 2.2 10.24 26.62 2561 3 36.4 13 3.7

39.8

38 43 55 63 78 82 22.71 7.85 372

31

OAC NINGHUM

38 43 55 63 78 82 2571 8.71 454 11.4 50.4 122 18 212 5.8 14 14.41 25.76 30.01 2 50.6 19 7.3

31

OAC BRUSSELS

37 44 55 63 81 86 26.14 9 54.2 124 56 132 18 16.6 12 0.4 13.75 25.45 29.41 3 46.2 17 6.4

31

OAC BAYFIELD

38 44 57 66 79 86 23.57 8 49.2 9.8 49.33 10.6 18 13 3.2 18 11.18 25.94 30.38 3 35 14 3.9

OAC-ECLIPSE 31

14

12 3.6

33

10.92 24.37 30.3

0.8

114 49.4 118 16 116

49.2

38 44 55 66 79 86 30

33

SENTRY

20

38 44 56 67 80 86 24.42 8 53 12 53.75 12 2.4 224 6.6 2.2 10.94 25.78 28.88 2 49.6 18 5.4

33

A-1139

26

2.6 12 14.22 22.04 35.33 2 352 14

14.4

40 48 56 70 78 86 2457 7.85 516 116 54.2 136

35

$20-91

37

4.8

13.25 21.56 39.29 2 36.4 14

1

38 43 53 62 73 82 26.85 7.28 41.8 10.2 41.8 10.8 16 19.8

31

NS- opulac

50

39 47 56 67 78 84 23.57 8.14 48 114 49 13 14 21.8 8.8 26 11.34 20.19 39.75 2 39.2 16 4.4

35

B.Luka 64

51

39 48 56 84 88 106 27.42 8.42 55.8 13 61.4 14.2 16 20.4 2.6 12 15.16 21.64 39.32 2 47.8 19 7.2

31

Acme

53

123 2.8 9.82 21.58 35.54 2 59.3 20 4.7

28.5

40 49 56 70 78 82 22.71 7.28 52 112 52.66 112

34

Biloxi

56

6.8 2.2 9.5 21.34 34.18 2 53.8 16 51

30

42 51 56 67 7 82 24.85 8 52.6 122 53 14

35

Renaille

63

39 47 53 63 7 82 30.42 8.71 60 128 62.6 12.8 12 34.4 15.6 3.8 11.23 22.98 35.78 2 716 24

34

Herman

68

40 47 54 67 75 82 25.57 7.85 54 118 54 118 12 258 11 3.4 8.51 22.29 35.11 2 518 17 4.4

34

652 3lregi

75

4.9

8.4 26 12.34 22.49 37.17 2 39.8 14

25.8

37 45 53 63 75 82 41.42 8.85 48 10.2 48 114

31

Dowson

103

16

7.97 21.84 33.11 2 19.8

14

40 49 56 70 75 82 2571 8 36.4 10 37.33 10.2 16 9.8

34

B-R3(Bijclina)B

106

5.6 16 12.73 20.92 39.36 2 34.6 15 4.4

21.4

40 49 56 72 78 83 37.71 10.14 51.6 124 52.5 126

35

H.301

111

40 50 57 78 81 88 32 9.28 52.8 13 54.2 138 2.4 194 3.4 18 8.8 21.87 36.23 2 40.8 14 3.6

Selm-uitorovica B-71354 35

114

12.6 4.2 12.25 20.26 35.73 2 72 25 8.8

29.2

78 80 84 106 113 97 34.85 8.57 59 12.2 86.4 18

62

Manacon

165
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Continue of table 6. The characteristics of soybean genotypes shown in figures 1&2
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8.13

—

37.42 9.28

86

47

Beljska kasna

167

20.77 40.68 2 25.6 10 2.7

10.6

44 51 56 70 78 83 34.14 8.14 49.8 112 50.25 112 22 12.4 2.4

38

N-S

169

10.12 2412 27.41 3 29.6 13

18

47 53 67 83 88 101 32.28 9 52.8 124 61.6 13.2 2.6 8.6

40

CsK

186

12.8 2.2 8.37 22.02 35.76 2 53.6 15 4.5

246

39 45 56 69 7 82 30.71 9.42 342 10.8 39.8 122

Przebedowska 33

206

60 68 7 98 104 112 24.28 1171 53 158 57.6 17.4 3.4 30.8 45 18 14 21.17 37.11 2 69.3 25 117

51

Hartwing

289

60 66 76 95 103 110 36 11.42 56.8 15 70.6 18.4 28 27.2 5.4 16 14.11 20.71 34.25 2 61 25 8.6

50

Scrian

291

46 53 64 76 84 102 25.85 10.42 50.5 15.2 54 15.2 16 43.6 12 14 12.76 238 3112 2 101.8 29 13

38

Kenwood

295

49 57 70 86 99 108 3114 11.14 59.2 144 69.4 15.2 2.6 228 15.4 3.2 15.39 229 32.61 5 1116 36 172

42

KS.3494

300

5.2 24 9.42 25.54 23.65 2 32.6 13 31

14.6

51 59 72 88 98 105 26.57 9.42 50.2 132 51.8 13.2

44

K 1380

305

50 60 72 89 96 104 28.85 9.42 37.2 116 38 116 24 16.2 7.8 3.8 8.54 24.27 26.77 3 41 14 35

43

Doles

306

50 58 67 82 96 104 33.14 11 58.8 142 62.2 15.4 16 32 15.8 4.2 11.84 26.15 27.57 3 82.6 25 9.8

42

Nemaha

308

68 82 94 118 124 134 82.28 17.14 59.2 142 86.8 19.2 2.8 47 222 6.8 10.08 21.29 3111 2 104.6 32 105

65

HS-93-118

312

17 3.8 10.62 21.15 31.95 2 93.4 33 9.9

53

81 94 103 122 132 144 90.42 17.14 105.8 19.2 106 19.4

79

Kuell

315

122 2.2 1331 25.39 28.12 2 79.2 28 105

37.2

42 53 65 79 87 104 37 10.85 68.8 156 68.8 15.6

36

Loda

323

82 92 106 128 137 148 72.14 15.57 88 174 88.75 18.8 16 41.2 312 7.6 9.4 20.53 33.02 2 84.4 26 7.9

78

Cook

328

93 103 110 131 138 149 88.8 18 95.2 21.2 96.8 23 5.2 47.2 29 9.2 113 19.96 34.46 2 82 36 9.3

87

Kanriej

330

83 104 109 134 144 154 84.28 18.42 97 204 100.6 216 5.2 39.2 20.6 6 11.09 19.35 39.24 2 68.2 27 7.6

Durkasrie A3 80

337

97 107 111 131 141 160 64.14 19.4 92.5 203 102 22 3.8 35.2 20.8 5.2 10.97 19.47 37.47 2 59 30 6.5

94

Berag

342

9.5

34

83.6

94 108 116 136 143 154 95 20.6 93.5 20.8 105.2 234 3.4 43 246 6.8 11.37 18.45 38.3

86

Plikgn

345

64 72 80 105 110 124 95.85 17.28 66.4 142 84.8 17.6 2.6 29.6 17 3.6 12.16 19.8 39.62 2 67.8 29 8.2

54

Daier 102

347
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Relationships of grain oil and protein contents with some important agronomic
traits in soybean using path and canonical correlation analyses

Masoudi, B.}, M. R. Bihamta?, S. A. Peyghambari®
and H. R. Babaie®

ABSTRACT

Masoudi, B., M. R. Bihamta, S. A. Peyghambari-and H. R. Babaie. 2011. Relationships of grain oil and protein contents
with some important agronomic traits in soybean using path and canonical correlation analyses. Iranian Journal of Crop

Sciences. 13 (1) 194-205. (In Persian).

To determine relationships between seed oil and protein contents with some important agronomic traits, 364
soybean genotypes were evaluated using an augmented design in Seed and Plant Improvement Institute, Karaj,
Iran, during 2004 growing season. Most agronomic traits had significant negative correlation with seed oil
content, except number of seed.pod™. However, most agronomic traits had highly significant positive correlation
(p<0.01) with seed protein content, except seed oil content and number of seed.pod™. Results of stepwise
regression and path analyses showed that seed protein content and days to beginning of flowering had direct
negative effect, and 100 grain weight had direct positive effect on grain oil content. Qil content and biomass
also had direct negative effect, and 100 grain weight had direct positive effect on grain protein content.
Canonical correlation analysis for seed yield and seed quality variables led to introduction of two pairs of
variables. The first pairs was named “grain yield and number of grain.plant " and “grain oil content" and the

second pairs was named "grain yield and number of pod.plant™ " and "grain protein content", respectively.

Key words: Canonical correlation analysis, Grain oil content, Grain protein content, Path analysis, Soybean

and Stepwise regression.
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Table 5. Correlation coefficients between the traits of yield and its components factor and the traits of seed quality factor with their canonical variables in soybean

genotypes

The traits of yield and its components factor OT sl 55 Shee Jole Slino U, U, The traits of seed quality factor o i ele Slis Vi V,
(X4) Number of pods.plant™ Gy SMeslas -1.279 1575  (Y,) Oil content e 1644  0.765
(X,) Number of pods.branch™ A el s O sl 0,667 -0.481 () Protein content DSan 0 0949 1545
(X3) Number of branches.plant™ Fhebelisls 20804  0.209

(X4) Number of grains.plant™ Syusalsslas 0689 -2.223

(Xs) Dry matter.plant™ Gy eSS S 05 -1.38 -1.103

(Xe) Grain weight.plant™ Gy a0y 1.429 2.557

Proportion of variance explained sld 4 byl 0.114 0.028  Proportion of variance explained slb e ~byls 0175 0.128

3



