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eorl'elatioll coefficients 01' values of 
1\'1 and N for any plants within each 
val1ety at the 5% level. The ten 
plants for each variety were' pooled 
and a t'egression analysis run. 
Table 3 gives the leaf area equa
tions, correlation cO€fficient. stand~ 
ard error of estimate and coefficient 
(If variation for each variety. 

Statistically, the regression co
efficients (N) for Coker 316, Coker 
139, McNair 121, X C. 38359 and 
Vesta 5 were not different but r 
values for Coker 319 and N. C. 75 
were different from all other varie~ 
ties at the 5% level and from each 
other at the 1 % leveL The values 
of M and N were not different at 
the 5% level across all varieties 
except for Coker 319. Two plants 
of Coker 319 had values of M and 
N which were different from the 
general mean at the 1% level. 

All seven varieties were pooled 
and the resulting regression equa
tion was: 

A = 1977.4D"'"' with r = 0.970, 
Se(1nA) = 0.326, CV (LnM) = 
3.57% and CV(~) = 16.47%. 
Although the N. C. 75 was grown 

in two different years for the cul
tural pTactice test and for the vari
ety test the regression equations 
are' nearly identical and there were 
no statistical diffcI'ences between 
any of the parameter estimates of 
the regression equation. 

Stem Diameter-Leaf Area Relationship 
for Other Plant Spedes Exhibiting 
Apical Dominance 

Expf:Timental Proced1tre 
It was next of interest to deter

mine if other plant species would 
exhibit this high correlation be
m~een leaf area and stem diameter. 
Cabbage, corn, cotton and cockle
bur plants were grown in a grov;.1h 
chamber under alternate pink and 
blue fluorescent lights at a day 
temperature of 85< F and a night 
ternpexature of 70' F. The day 
pel10d was 14 honrs and the night 
period 10 hOllrs. 

Result., 
Fifteen cabbage plants, five corn 

plants, five cotton plants and four 
cocklebur plants were measured. 
'rable 4 shows the leaf area equa
tions for cabbage~ cocklebur, corn 
and cotton. Leaf area Was deter
mined using the LW relationship 
from Table 1 and stem diameter 
was measured one inch above the 
soil surface twice each week. The 
corn stem tended to be elliptical in 
nature and it was found that the 
major axis of the gtem gave a 
higher correlation with total leaf 
area than did the minor axis or the 

RELATIONSHIP BETWEEN LEAF AREA AND 
DIAMETER FOR A TOBACCO PLANT 

STEM 

3000r 
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N 1000f'l<) " -:.::. w 
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:;; 500 :; 
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Fig- 3. Rold~iollfhip betweon sterr d'ametor and Ie of ere:; br a typical field pJO()+ \howing 
tho abrupt chango with iniTiation of f:cwerir;g. 

product of the two ."es. Only one 
diameter measurement was taken 
for the cabbage, cottOIl and cockle
but' instead of 2 as had been taken 
for tobacco and corn. Cabbage wag 
found to have a diTect linear corre
lation between leaf area and stem 
diameter for plants ranging from 
5.4 to 109 square inches in leaf 
area. There were no significant dif
ferences between correlation c-oeffi
cients or between values of IVI and 
N for the 15 cabb.ge plants at the 
5% leve1. 

Corn. cotton and <,-oekle-bur were 
found to exhibit an exponential 
relationship between stem diameter 
and total leaf area as did tobacco. 
The results are for corn plants with 
leaf areas ranging from 12 to 615 
in2', cotton plants with leaf areas 
ranging from 3 to 186 in' and 

cockleblll" plants with leaf areas 
ranging from 3 to 93 in2, There 
were no differences between regl'es~ 
siGn coefficients or behveen values 
of M or N within plant types for all 
three plant types at the 5% level. 
All pla.nt species \vere different 
from each other and from tobacco, 

Summary and Discussion 
Stem diameter appears to offer a 

convenient index of total plant leaf 
area during the period of grand 
growth for plants exhibiting apical 
dominance. In general this yelation~ 
ship appears exponential itltho;,;gh 
cabbage exhibited a linear r~ 
sponse. The measurements for cab~ 
hage were not continued into the 
stage of head formation, 

With the exception of one' varie.ty. 
differences between correlation 

Table 4. Relationship Between Stem ,Diameter and Total Leaf 
Area for Four Plant Types 

Standard 
Error of Coefficient of 

Plant 
Type 

Regression Correlation Estimate (Sc, Variation (C.V.)" 
Equation Coefficient 'r' ofLnA M or LnM N 

Cabbage A = 862D - 64.6 0.9725 0.0087 24.9 ~8,9 
= (MD-N) 

(BmssU:1I oleclLees, rar. Capitata L" c. v. Market Topper) 
Corn" A = J669.DHQa 0.9905 0.1450 1.54 4,21 

= (~ID") 
(Zm rnays L., c. v. DeKalb 1055) 

Cotton A = 22052.D,·m 0.9663 0.2880 8.11 
{Gossypium hiTsntu:rn L., c, v. McNair 1032) 

Cocklebur A =14185.D"'" 0.9734 0.2049 3,66 4.0'; 
(Xarntkium strzvrnanilum, Val'. glab1'atum D. C. Cronqaest) 

" Thi> diamrlN' for ct:ffn is the major ar':.r. 
b C. V. is for 111 fer caboGg&'. 

(Tobacoo Science 14:2) 
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coefficients or between M and N 
:from the relationship A = MDN 
within varieties or between varie
ties of tobacco were not significant 
at the 5% level. Of 130 plants meas
ured over 3 seasons only 3 plants 
deviated from the general mean at 
the 1 % level. Pooling across varie
ties ~1f tobacco- Y"ields a respectable 
correlation which may be adequate 
for many pUl'pooes althongh the 
coefficient of variation is increased. 
Relationships determined for a 
single variety for two seasons did 
not 3how a measurable change. 

OUT experience indicates that 
1eaf area-stem diameter values for 
tohacco grown in a growth chamber 
do not apply exactly to field condi
tions or to different growth 
chamber environments (different 
light sonrces for example'). There
fOl'e it is recommended that a per
son using stem d.iameter as an 
index of total leaf area determine 
initial leaf area and final leaf area 
to check on the s]ope of the regres
sion. 

Utilizing stem diameter as an 
index has led to the development 
of an electronic micrometer which 
alIo,"v::; the detection of short term 
responses of plants to changes 

in environment (Beeman, 1966; 
Splinter, 1967). This equipment is 
capable of detecting changes in 
stem diameter of 1.5 microns. De
tection of changes in plant growth 
in a matter of minutes is thuB pos
sible. 

The utility of the stem diameter
leaf area relationships, along with 
electronic sensing devices) should 
greatly improve the ability of plant 
scientists and engineers to study 
Dlant growth. 
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