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Abstract

Data for this study were obtained from Burley 21 (Nicotiana tabacum L.) grown under various
densities on the field in 1978 and 1979 at the Jeonju Experiment Station, Korea Ginseng & Tobacco

Research Institute, Interrelations between yield and its components were statistically studied by

correlation, regression, and pathway analysis.

Correlation of yield with plant population was significant and positive. Quadratic functions for

vield vs. plant population and the length of the largest leaf werc fitted to the data. Multiple regression

equation between yield and its components (leaf number (X,), a leaf area (X;), weight per unit leaf
area (Xy), plant population (X;4)), was significant at the 5% level. Measuring the relative importance
of its components on yield, plant population was 49.5%, weight per unit leaf area 25.3%, a leaf

15.6%, and leaf number 9.8%
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Table 1. Correlation coefficients between yield and its components (X)
Component {(X) Yield/10a (X,5) Component (X) Yield/10a (X1¢)
Leaf number Xy) 0.113 Weight per unit area
Largest leaf _ Fresh (Xy) -0.006
Length (L) (X2) -0.381 Dry (Xs) 0.187
Width (W) (Xs) -0.285 Dry ratio (X10) -0.065
LxW/2 (X4) -0.352 A total plant
A leaf area (Xs) -0.251 Leaf Area (X11) -0.054
A leaf weight (Wt.) Fresh Wt. Xg2) -0.142
Fresh Xs) -0.393 Dry Wt. (X43) -0.104
Dry ) -0.110 Plants/10a (X14) 0.467*

* : Significant at the 5% level.
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Table 2. Linear and quadratic regressions between yield and its component.

Regression equation F-value
Y =-2151.824 + 72.423 X; - 0.547 X, 3.768%
Y= 193.584 +0.161 X4 5.336*
Y= 127.555+0.064 X;4 - 107% x 847 X4 3.740*

X2, X14 : See the table 1.
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Table 3. Multiple regression equations between yield and its component.

Multiple regression equation

R

Y = 88584+ 0.619X,3 +0.033X,4 0.619%* (1)
Y = 55981 +3.464X 5 +0.059X,, +0.033X,, 0.596** (2)
Y = 32.529 4+ 1.849X, +0.002X,; +0.030X,4 0.632%* (3)
Y = 27.599 +3.172X; +13.244%5 +0.027X 14 0.583** (4)
Y = -14.357+ 2.473X,; +0.036X;5 + 1.880X, +0.026X,4 0.624** (5)
Y = 227.527-0.013X; - 0.330X; - 1.095X,9 +0.012X,4 0.514* (6)
Y = 135.955+1.949X, - 0.536X; +1.185X;3 + 0.017X 4 0.485* (7) -
Y = -548.501 +10.883X,; + 25.894X; - 0.757X4 +0.016X 4 0.514* (8)
X1, Xo, ... : See the table 1.



Table 4. Path coefficient analysis between yield and s coniponents for the

multiple regression equation 5 in table 3.

Component r Influence

Leaf no. vs. yield 0.113

direct effect 0.153

indirect effect via a leaf area 0.092

indirect effect via unit area weight 0.023

indirect effect via plant population 0.075
A leaf area vs. yield -0.251

direct effect 0.243

indirect effect via. leaf no. -0.057

indrect effect via. unit area weight 0.118

indirect effect via plant population -0.554
Unit area dry weight vs. yield 0.187

direct effect 0.393

indirect effect via leaf no. -0.009

indrect effect via leaf area 0.073

indirect effect via plant population -0.270
Plant population vs. yield 0.468

direct effect 0.767

indirect effect via leaf no. 0.015

indirect effect via a leaf area -0.175

indirect effect via unit area weight -0.139

r : Cortelation coefficient,
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Table 5. Path coefficient analysis between yield and its components for the

multiple regression equation 6 in table 3.

Component T Influence

Leaf no. vs. yield 0.112

direct effect -0.001

indirect effect via a leaf weight 0.093

indirect effect via dry ratio -0.014

indirect effect via plant population 0.034
A fresh leaf weight vs, yield -0.393

direct effect -0.245

indirect effect via leaf no. 0.000

indirect effect via dry ratio 0.008

indirect effect via plant population -0.156
Dry ratio vs. yield -0.065

direct effect -0.049

indirect effect via leaf no. 0.000

indirect effect via a fresh leaf weight 0.039

indirect effect via plant population -0.054
Plant population vs, yield 0.467

direct effect 0.352

indirect effect via leaf no. -0.001

indirect effect via a fresh leaf weight 0.108

indirect effect via dry ratio 0.001
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Table 6.Path coefficient analysis for yield and its component for the

multiple regression equation 7 in table 3.

Component T Influence

Leaf no. vs. yield 0.113

direct effect 0,120

indirect eff2ct via leaf length -0.001

indirect effect via leaf width -0.055

indirect effect via plant population -0.048
Leaf length vs. yield -0.381

direct effect -0.107

indirect effect via leaf no. 0.001

indirect effect via leaf width 0.129

indirect effect via plant population -0.405
Leaf width vs. yield -0.285

direct effect 0.170

indirect effect via leaf no. -0.037

indirect effect via leaf length -0.077

indirect effect via plant population ~0.351
Plant population vs. yield 0.467

direct effect 0.496

indiract effect via leaf no. 0.012

indirect effect via leaf length 0.087

indirect effect via leaf width ~0.127

1 : Correlation coefficient.
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Table 7. Yields of Burley 21 at different population densities,

Population density Yield Population density Yield
plants/10a kg/10a plants/10a kg/10a

2004 224 2066 216
2006 214 2361 223
2224 236 2699 227
2449 239 2755 239
2755 229 3149 242
2834 238 3674 261
3149 260

3225 245

3542 251 LSD (5%) 25.6
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11.

Fig. 1. A diagram of multiple-stcp pathway to yield.

Numbers are path coefficicnts in tables 4, 5 and 6.
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