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Abstract

This experiment was conducted with three varieties (Hicks, Burley 21, Sohyang) and cropping
systems (Improved mulching, Mulching, Non mulching) of NC 2326 to analyze growth kinectics by
means of growth function involving its velocity and accelerated velocity.

The basic growth data were obtained by harvest method at interval of ten days from transplanting
to hundred days and analyzed by iregression: equation, determinant of matrix, and differentiation.

The plot of total dry weight of leaves, stalk and roots per a plant vs. time forms a sigmoid cur-
ve and its function fitted logistic satisfactorily.

Tobacco plant growsat an accelerated velocity. And growth velocity, symmetric about an inflection
point, is proportional to biomass attained and to the difference between biomass attained and the
maximum, and to the decrease according to the biomass.

Of varieties and cropping systerns, the most maximum velocity was 9.58g per day per plant in
mulching cultivation of NC 2326 and maximum accelerated velocity was 264mg per day? per plant
in Burley 21.
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Table 1. Chi-square values of three varieties and cropping systems in
cv. NC 2326 for four different growth models

Model A B C D

Variety
Hicks 209.8 10.3# 60.4 22.6
Burley 21 216.5 26.7 209.5 83.7
Sohyang 1.9% 0.07% 0.8% 76.7
NC 2326

M. 319.8 36.2 34.2 15.2%

G.M. 61.8 11.5% 33.1 10.0*

N.M. 195.4 16.3* 19.3 11.9%
Mean 169.2 16.8% 59.6 25.8

LM.: Improved mulching, G.M.: General mulching, N.M.: Non mulching
* Significant at the 0.05 level of probability.

2, Eufe| L RinEg (growth curve) Aol BE el SEM, TR, Z@SER 1)
TR MRALEYS EFo] Aol JEFTHM-S o el vl
vl ek ARtk 4 ERER-S WMEES <) # 21 logistic curve® 4l HHIEE (RS FrRsAl o)

MR R EHRELES Ae MMl ARMmAER ek o] X9 Bfe KSR kfo

Table 2. Growth equations of logistic curves for different varieties

Variety Growth equation
Hicks 227.6 / (1 + 1686.02 e‘g-i:;g:)
Burley 21 236.6 / (1+3023.51e )
Sohyang 27.0/(1+ 57.96 e‘0.0943t)
NC 2326
IM. 259.4 / (1 +2770.08 ¢0-1310t)
G.M. 313.4 / (1 + 1815.49 ¢ 0-1223t)
N.M.

208.6 /(1 + 770.35 ¢0-1146¢)

LM.: Improved mulching, G.M.: General mulching, N.M. : Non mulching
t: Days after transplanting,.
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Table 3. Growth velocity equations and maximum growth velocity (MGV)
for four varieties,
_ _ _ MGV
Variety Growth velocity equation ¢/day/plant at t
Hicks 56409.45 e"0- 1470t | (1 4 1486.02 ¢70-1470t)2 8.36 50.5
Burley 21 11280.66 ¢ 01377t (1 4+ 3023.51 ¢70-1577t)2 9.30 50.8
Sohyang 147.55 ¢-0-0943t | (1, 57,96 ¢0.0943t2 2.54 43.1
NC 2326
LM 94123.59 ¢ 0-1310t ; (1 4 9770,07 ¢0-1310ty2 8.49 60.5
G.M. 69570.23 e 01223t | (1 4+ 1815.49 ¢70-1223t)2 9.58 61.4
N.M. 18418.60 ¢ 0-1146t | (1 4 770,35 -0-1146t)2 58.0

5.98

IM.: Improved mulching,
t : Days after transplanting,

G.M.: General mulching,

N.M.: Non mulching
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Dry weighl (g/plant}

Table 4. Maximum and minimum growth accelerated velocity (GAV)

for four varieties.

Maximum GAV

Minimum GAV

Variety
mg/day? /plant at ty mg/day? /plant at t,
Hicks 473 41.6 -473 59.5
Burley-21 566 42.5 -566 59.2
Sohyang 23 29.1 - 23 57.0

NC 2326
LM. 428 50.5 -428 70.6
G.M. 451 50.6 -451 72.1
N.M. 264 46.5 -264 69.5

2ol o) ERIEHEE Va—VE (Y, —2Y) =VK(Y/
206" —1) & Bl InERE EE  HAis
Y<LY,oll 4 IE(4) 0], Y>1Y, ol & (—)2lm
S 7HA Mty =InC/K dayell A JREREE= Fo|
EREEE Kotk

chef o] R al BEERIR IEEE A ERE  #£3 o
o), ERFEE M-S incrementfiERol o t, ol 5
Higolvl. MmE MR- EE RG] TRAE (1, L)
+ BX, B2 dte A @R ok #elq
t, day?] MEREE BAZE sl increment curvegtt,
ERk AR o

day 2 #/NE $l+= decrement curve?]

Y = 8.19x% - 98.28x + 503.40

7 5 s
M. G. velocity (g/day/plant)
Fig. 1. Quadratic regression between dry weight and
maximum growth (MG) velocity for var. NC 2326.
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