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ABSTRACT
The growth of flue-cured tobacco was analyzed with the mathematical treatment.
The results are summarized as followings:

1. The growth curve was fitted to the quadratic polynomial equation in improved-
mulching cultivation, but to the Gompertz equation in the other cultivations.

2. The initial point of the maximum growth phase for dry weight was about 50 days
after transplanting in-improved-mulching cultivation, but about 40 days in the other
cultivations, and the maximum growth period was for 25 days in all cultivations.

3. The growth rate of the maximum growth period in dry weight decreased in the
order of improved-mulching cultivation, mulching cultivation, and non-mulching
cultivation.

4. A relative growth amount in the maximum growth period was higher in later sowing.
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5. The length of the maximum growth phase was 5 days shorter in leaf area than in
dry weight. The maximum growth phase was 7 days earlier in leaf area than in dry

weight.
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Table 1. Treatments

Treatment Cropping Sowing Transplan-
No. Type Date ting Date
improved-
I . . Feb, 21 Apr. 14
mulching
general-
I Mar, 2 Apr.25
mulching
-
i genera Mar.12 - May.1
mulching
non-
v . Mar. 22 May, 12
mulching :
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Table 2. x?Values of three models for the

treatments

Model Code x?

A 41.86
268.89
83.82
41.95
438.20
26.83
13.84
203.69
15.90
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267 .43
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Fig.3. The growth curves for dry weight;Roman

numericals indicate treatment number.
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Table 3. Growth curves for dry weight (g/ plant)

Treatment No. Growth function (x) R.G.R. ()1( g—Jt() _ X,
I In x=— (0.0011863t2—0.2086t+3.6440) — (0.00237261—0.20886) 259.35
I In(—InX /X, =3.5649—0.07122¢ 0.07122e3.5469—0.07122t 269.71
m In(—InX/ X, =3.71715—0.0767461 0.076746e3.71715—0.076746¢ 327.43
N In {(—In*/x,) =3.4681—0,06892t 0.06892e3.4681—0.06892t 208.74

Table 4. Characteristics of growth curves for dry weight

Maximum Growth Phase Maximum A, G.R
Initial Point Terminal Point i Le
Treatment No. e o r Erﬂ:"tt‘ze o fength \% X X/X t
t X/ Xs t /X amount Period o da
(dsy) (%)  (day) (%) %)  (day) 8/dy g % y
I 52.4 21.7 77.6 85.3 63.6 25,2 7.59 155.8 60.1 67.5
il 39.9 13.2 65.3 71.8 58.6 25.4 6.67 95.04 35.2 50.0
| 39.2 13.1 60,7 67.7 _ 54.6 21.4 9.24 120.14 36.7 48.4
N 40.2 13.4 63.5 66.8 53.4 23.7 5.29 76.80 36.7 50.03
x: . Dry weight at the initial point of the maximum growth phase
x: . Dry weight at the terminal point of the maximum growth ohase.
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Fig.4. The increment curves for dry weight;Roman Fig. 5. The growth curves for leaf area;Roman
numericals indicate treatment number. numericals indicate treatment number.
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Table 5. Growth curves for leaf area(cm?/ plant)
2
Treat. No. Growth function (x) R G. R(l gx) % (om?/
_ t plant)
I In x—— (0.001089¢* +0.18089t+2.29445) —0.002178¢+0.18089 17305 .3
1 In{—1In X/ X,) =4.00274—0.09122t 0.09122¢ (4-00274—0.09122) 18785.0
m In(—In X/X,) =3.5506~0.08514¢ 0.08514 (3+5506—0.085141) 19081.0
N In(—1ln X/X,) =3.1518—0.06815t 0.06815e (3+11518—0.06815¢) 16781.5

Table 6. Characteristics of growth curves for leaf area(cm?®/ plant)

Maximum Growth Phase -

Maximum A, G.R

Treat. No. Initial Point Terminal Point Relative Length
t Xi/Xs t Xi/%s grl;loowu;}: %feriod Y X X/xs t
(day) (%)  (day) (%) (%) (day) _ (%)  (day)
1 45.9 23.3 73.7 91.3 68.0 27.8 498.5 10620 61.4 61.4
i} 36.1 13.1 54.7 68.9 55.8 18.6 630.4 6923  36.8 43.9
il 33.4 13.2 53.3 68.9 55.7 19.9 597.6 7048  36.8 41.7
') 35.6 13.6 58.7 66.2 52.6 23.1 422.7 420 36.8 45.7
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