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Path-Coefficient Aanalysis of Yield-Characters in Tobacco
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ABSTRACT : The study was intended to clarify the direct and indirect effects of agronomic and
chemical characters influencing upon yield in tobacco breeding. The eight parents and a set of 28 crosses
of F,’s and F,’s were used as materials, and planted on two different cultivated systems, i. e., oriental’s
and burley systems, during 1986 to 1988 at Daegu Experiment Station.

Four characters which were leaf length, leaf width, days to flowering and number of leaves per plant
influenced the highly direct effects upon the leaf yield, but five chemical components were expressed as
low effects. In indirect effects, leaf length, days to flowering and total nitrogen had the high indirect
effects influencing upon leaf yield via the other characters. Accordingly, the results were discussed with a
conclusion that the selection should be based on the data from leaf length, days to flowering, leaf width
and number of leaves per plant,
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Fig. 1. Path-diagram tor direct effects of agronomic characters and chemical components influencing
vield between two generations on oriental cultivated system in tobacco.
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Fig. 2. Path-diagram for direct effects of agronomic characters and chemical componentss influencing
yield between two generations on burley cultivated system in tobacco.
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Table 1. Path-coefficient analyses of indirect effects of each character influencing leaf yield of F, and F,
on oriental cultivated systems in tobacco.

1. Plant height 2. No. of leaves per plant 3. Leaf length
vs, yield vs. yield vs. yield
Fl Fz Fl Fz Fl FZ

ny = -0.1098 0.3011 Iy = 0.0668 -0.3791 iy = 0.3934 0.8684

Py = -0.4193  -0.0237 Py = 0.0669 0.4715 Py = 0.6772 1.2504

1Py = . 0.0263 0.0563 r..Pyy = -0.1653 -0.0028 r;Piy = -0.2332  -0.0051

Py = 0.3766 0.2734 TPyy = -0.0097 -0.8468 Py = -0.0009 -0.3193

Py = -0.0536 0.0207 rPy = 0.0425 -0.0593 13 Puy = -0.0591 0.0752

rlsPsy = -0.0045 -0.0164 Py = 0.0949 0.0079 rsPsy = 0.0821 -0.0521

riePey = 0.0141 0.0041 rsPey = -0.0081 0.0207 rsPsy = -0.0219  -0.0223

r; Py = -0.0007 -0.0049 1Py = 0.0065 0.0006 ry,P;y = -0.0201 -0.0111

risPsy = -0.1025 0.0103 r;Pey = 0.0156  -0.0027 r3Psy = -0.0383  -0.0053

rePsy = 0.0546 -0.0289 1Py = 0.0294 0.0399 1Py = 0.0048 -0.0538

Py = -0.0007 0.0101 Py = -0.0061 -0.0081 r310P0y = 0.0029 0.0121
4. Leaf width 5. Days to flowering 6. Nicotine
Vs yield vs. yield Vs yleld

F, | F, F, F, F,

Ly = -0.1328 0.8684 Iy = 0.5617 0.8106 ey = -0.1408  -0.2874

Py = -0.1066 0.0892 Py = 0.4392  -0.0678 Py = 0.1082 0.0496

rPy = -0.2111 -0.0055 rsPy = 0.0043 -0.0057 Py = 0.1082 0.0496

Py = -0.0266 -0.3135 TPy = 0.0144  -0.0555 r3Pay = -0.0051 0.1968

r3 Py = 0.3755 1.0544 ryPyy = 0.1265 0.7615 ryPsy = -0.1375  -0.5629

rsPsy = -0.0791  -0.0392 rPsy = 0.0191 0.0515 rePuy = -0.0247 -0.0323

TePsy = 0.0251 -0.0179 rs6Pey = -0.0017 -0.0111 rsePsy = -0.0429 0.0153

r: Py = -0.0165 -0.0097 rs; Py = -0.0093 -0.0142 reP;y = 0.0043  -0.0001

rsPsy = -0.1051 0.0027 r1ssPey = 0.0831 -0.0138 rePsy = 0.0115 0.0194

roPyy = 0.0076 -0.0476 r5Psy = -0.0156 -0.0413 rePey = -0.0024 0.0248

raoPioy = 0.0041 0.0107 TsioPoy = 0.0004 0.0072 Te10Poy = 0.0021 0.0038
"""""" 7. T-nitrogen 8. P-nitrogen 9. TV B 70 Ether
______________ vs.yeld Vs yed VS yed Vs yield

F, F, F, F, F, F, F, F,
7y = 0.1894 0.4941 0.3668 -0.0275 0.3177 0.4485 0.0793 -0.2665
Py = -0.0711 -0.0243 Pey = 0.2419 -0.0774 Pgy = -0.1751 -0.0872 Poy= 0.0141 -0.0608
rPyy = -0.0041 -0.0048 r,Piy = 0.1776 0.0031 rwPiy =  0.1309 -0.0078 r..Piy=  0.0231 0.0039
Py = -0.0061 -0.0131 rsP.y =  -0.0043 0.0164 r1xPy= -0.0112 -0.2159 raoPoy= -0.0286 0.0632
Py = 0.1921 0.5711 rssPsy =  -0.1073 0.0859 rsPsy=  -0.0188 0.7724 ra0Psy=  0.1431 -0.2494
rePyy =  -0.0248 0.0357 ruPy = 0.0462 -0.0031 r Py = 0.0046 0.0487 racP.y=-0.0302 -0.0157
rs;Psy = 0.0576 -0.0397 rsPsy = 0.1509 -0.0121 rsPsy = 0.2652 -0.0321 rsoPsy= 0.0151 0.0081
r:Psy =  -0.0066 0.0002 rePsy = 0.0051 -0.0124 tePsy = 0.0015 -0.1416 reaPsy=  0.0161 -0.0031
rsPsy = 0.1061 -0.0125 rPry =  -0.0311 -0.0039 rsP;y = 0.2652 -0.0064 1. oP:y= -0.2186 0.0019
rPsy = -0.0579 -0.0231 rePsy =  -0.1011 -0.0111 rePey = 0.1397 -0.0099 rsioPsy=  0.0013 -0.0161
roPiy = 0.0043 0.0047 raoPwey = 0.0001 -0.0126 reoPy = 0.0042 0.0011 1.0Psy= -0.0529 0.0016
Note, r, genotypic correlation coefficient . Pny, direct effect ; rnnpny, indirect effect.
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Table 2.

Path-coefficient analyses of indirect effects of each character influencing leaf yield of F, and F,
on burley cultivated systems in tobacco

1. Plant height

2. No. of leaves per plant

3. Leaf length

: vsv.__yield ) vs, yield vs, yield
Fl FZ Fl FZ Fl FZ
ny = 0.6846 0.1131 Ty = 0.2558 -0.1931 Iy = 0.7884 0.9322
Py = 0.3268 -0.0825 P,y = 0.0815 0.1087 Py = -0.1077 0.2551
Py = 0.0213 0.0391 r1.Py = 0.0854 -0.0297 1Py = 0.2143  -0.0136
rPsy = -0.0706 0.0422 rnPy = -0.0201 -0.0795 rxPy = 0.0151  -0.0339
r.Py = 0.0995 0.0747 1Py = -0.0431 -0.2164 r1.Py = 0.1397 0.4653
Py = 0.1294 0.0548 1Py = 0.1181 0.0376 1Py = 0.1736 0.2635
rsPey = 0.0361 -0.0014 TPy = -0.0001 0.0071 136Ps6 = 0.0575  -0.0029
Py = 0.2153 -0.0115 1Py = 0.0575 -0.0161 ri Py = 0.0421 0.0115
rsPsy = 0.0007 -0.0001 rxPsy = -0.0001 0.0065 rsPsy = 0.0028 0.0016
r, Py = -0.0258 -0.0019 r1Pey = -0.0165 -0.0112 T3 Pey = -0.0314  -0.0141
ruePwy = ~-0.0482 -0.0002 rumy = -0.0068 0.0001 T3P0y = -0.0181 -0.0007
) 4. Leaf width 5. Days to flowering 6. Nicotine
S iDL vs. yeld Vs yied
F, F, F, F, F, F,
Ly = 0.4173 0.8908 Isy = 0.7522 0.8606 Ty = -0.3623 0.0791
Py = 0.2057 0.4929 Py = 0.0222 0.3457 Py = -0.1789 0.0496
Py = 0.2582 -0.0125 risPy = 0.1903 -0.0131 1Py = -0.0658 0.0023
r, Py = -0.0171  -0.0477 1Py = 0.0433 0.0118 1Py = -0.0001 0.0156
ry Py = -0.0731 0.0428 1Py = -0.0841 0.1944 1Py = 0.0346 -0.0151
rsPsy = 0.0591 0.2181 rPy = 0.0547 0.3106 1Py = -0.0144 0.0157
r6Psy = 0.0125 0.0015 r15Pey = 0.0251 0.0035 rsPsy = -0.0311 0.0249
r Py = 0.1366 0.0111 r5Pry = 0.3521 0.0171 1Py = -0.0851 0.0068
TPy = 0.0013 -0.0012 rssPsy = 0.0022 0.0151 rePey = -0.0021 0.0097
rePey = -0.0259 -0.0127 rsPey = -0.0321 -0.0258 rePey = 0.0024 -0.0357
FaoProy = -0.0401 0.0005 Tsi0Proy = -0.0217 0.0007 Te10Proy = -0.0221 0.0049
7. T-nitrogen 8. P-nitrogen 9. TVB 10. Ether
.............. vs. yield Ly yed v yed s ved
F, F, F, F. F. F, F, F,
ry = 0.7737 0.3186 Igt = 0.4907 0.1635 Ly = 0.0671 0.3273 Ty = -0.1143 -0.524
Py = 0.4846 0.0536 Py = 0.0057 0.0532 Py = -0.0497 -0.0631 Poy = 0.1277 -0.0178
.5y = 0.1452 0.0178 1Py = 0.0448 0.0002 1Py = 0.1698 -0.0025 1Py = -0.1234 -0.0012
Py = 0.0096 -0.0325 1Py = -0.0025 0.0132 1Py = 0.0271  0.0193 ToPoy = -0.0043 -0.0003
rsPsy =  -0.0761 0.0551 rePsy =  -0.0543 0.0079 r,Psy =  -0.0681 0.0566 rsoPay = 0.0152 0.0103
roPy = 0.0581 0.1028 ryPey = 0.0487 -0.0119 rePy = 0.1075 0.0998 raoP.y = -0.0645 -0.0145
s Psy = 0.1614 0.0691 r5Psy = 0.0873 0.0987 rsPsy = 0.1431 0.1418 rs50Psy = -0.0377 -0.0155
T Pey = 0.0314 0.0064 rePsy = 0.0628 0.0091 resPsy = 0.0089 0.0281 reoPsy = 0.0308 -0.0137
Py = 0.0035 0.0299 rPy = 0.3031 0.0231 r79P7Y = 0.2747 0.0167 rﬂoP?Y = -0.0614 -0.0043
roPey =  -0.0497 -0.0196 TePsy = -0.0136 -0.0298 rePsy =  0.0015 0.0251 reoPsy = 0.0003 0.0012
rnoPioy= -0.0162 -0.0014 reoPit=  0.0085 -0.0004 rs4P4y  -0.0081 0.0081 reoPy _  0.0031 0.0186

Note, r, genotypic correlation coefficient ; Pny, direct effect ; rnnpny, indirect effect.
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