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ABSTRACT

Allocation patterns of energy and mineral elements were investigated with Phaseolus multiflorus
grown in the environmental gradients, The results showed different energy allocation patterns ac-
cording to relative light intensities and nutrients. The optimal switching time of energy allocation
from vegetative to reproductive growth was delayed as decreasing relative light intensity. The
switch of the shift to reproduction was timed earlier in phosphorus treatment and delayed in ni-
trogen treatment,

Analyzing the mineral elements to various organs, patterns of energy allocation were different
from those of mineral allocation., There was no significant difference for allocation patterns in
relative light intensity gradients. It was shown that N and P were distributed over the repro-
ductive organs, K mainly in stems, Ca in leaves and Na in roots. Mg was evenly distributed in
each organs.
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Table 1. Regression equation of mass(g) to length for P. muitiflorus. Leaf and stem data indicate the
relationship between length and mass under 100% relative light intensity of control.

Plant Weeks after sowing
Part 4 6 8 10 12
Leaf length 1.74 1.75 1.79 1.79 1.79
Leaf mass 0.41 0.48 0.77 0.78 0.78
Stem length 7.26 7.27 7.27 7.27 7.27
Stem mass 0.23 0.47 0.59 0.72 0.72
Regression Leaf mass = —11.8569 +7.0741/ r=0.953 N=84
equation Stem mass = —253.2819 + 34,9163/ r=0923 N=36

! : length of plant part expressed as centimeters
N : the number of plant sample used to calculate these regressions
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Fig. 1. Dry weight to various organs of P. multiflorus grown in environmental gradients during the
growing period. L;, L, and L, indicate the relative light intensities, 100%, 70%, and 30%, re-
spectively, Time refers to weeks after sowing. N;, N,, N; and N, indicate the nutrient
gradients(N, : control, N,:nitrogen treatment, Nj:phosphorus treatment, Ny:N:P de-

ficiency)
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Table 2. Changes in the mean plant height expressed as centimeters of P. multiflorus in environmental
gradients. Values in parenthesis indicate gram of total dry weight,

Weeks after sowing

Relative
light
intensity Nutrients 4 6 8 10 12
(%)

N 11.83+0.69  20.50+1.22  28.79+0.98  28.83+2.25  29.00+0.82

(0.98) (1.28) (2.11) (2.31) (2.82)
N, 18.26+1.18  28.67+1.03  36.33+£2.05  37.57+2.43  38.50+2.69

100 (0.91) (2.20) (2.99) (3.84) (4.51)
N, 13.32+2.95  21.47+0.68  33.2840.74  34.67+4.19  36.50+3.24

(0.74) (1.66) (2.85) (3.55) (3.96)
N, 10.01+£0.43  15.05+1.77  18.27+2.42 1850+1.06  19.97+0.78

(0.82) (1.01) (1.30) (1.62) (1.81)
N, 1853+2.16  27.83+0.62  33.25+1.10  33.30+1.58  37.17+0.85

(0.98) (1.98) (2.68) (3.43) (4.32)
N, 23.84+1.87  31.75+0.25  39.84%1.51 43.33£0.24  44.17+1.43

70 (0.73) (2.80) (3.62) (3.75) (4.08)
N, 20.16+0.98  28.30+2.42  31.67+1.70 3550122  39.84+0.20

(0.83) (2.27) (2.84) (3.16) (3.52)
Ny 9.05+1.43  1513%0.19  15.34%0.12 17.00+2.45 17.25+0.75

(0.73) (0.91) (0.98) (1.02) (11D
N, 15.9242.27  2350+3.50  28.83+£2.32  32.50+1.06  37.00%+0.41

(0.80) (1.81) (3.02) (3.21) (4.63)
Nz 28.04+3.03  30.83+347  40.50£0.00  41.23+1.10  41.90%1.51

30 (0.84) (2.94) (3.18) (3.50) (3.52)
Ny 21.96+3.95  27.80+5.76  38.33+2.78  39.00£4.00  40.50%0.90

(0.57) (1.77) (1.92) (2.25) (2.73)
Nj 11.24+1.22  16.67+3.88  19.57+1.31 21.75+1.51 25.67+1.03

(0.57) (1.17) (1.29) (1.77) (1.81)

N;, Nz, N3y and Ny are the same as Fig, 1.
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017 EASAL, 71 99 ThE 194 FEE JITHEL £21H 2ol gijith

Aol 4ol wet 7 7Py wrl9se) FEE fAHOR PPN AF( T
griH o Fhste FFe RAR, AP Uz ABERA 2t Fodhe) Bl g
3ol 7t 7]l wat thEA Yehdth 9, £7), 2ol N, P, K EE Z2sm 4473
ol 2= 277 (pericarp), 28] SR ZlaATh a7 AX PN 2 4 E7)
@ N, PrxE & 32 7o Hlal 24 veisto, 2 Helsrd v#Esle =2 545
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gom, Tz £33 FAZ A ol A A4d A% rte SAE THAE 7
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Doust, 1980; Abrahamson, 1982).
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Table 3. Relationship between plant height and total dry weight of P. multiflorus. Y refers to total dry
weight in grams and X mean plant height in centimeters, Values of X and Y are presented in

Table 2.
Relatlve light Regression equation r
intensity(%)
100 Y = —0.8234 + 0.1206 X 0.990
70 Y = —1.0381 + 0.1168 X 0.897

30 Y = —0.4333 + 0.0914 X 0.551
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Fig. 2. The amounts of mineral elements absorbed per plants of P. multiflorus under the relative light

intensity, 100%. Time indicates the weeks after sowing. N;, Nz, Na and Ny indicate the nutrient

gradients(See Fig. 1).
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Fig. 3. The amount of mineral relative to biomass for P. multiflorus. A value of 1 indicates that the al-
location of the element to the plant part in question is identical to the allocation of biomass to
that part. Value>1 indicate that the allocation of the element is concentrated that if biomass.
Value>>1 indicate diluted. N;, N., N; and Ny are the same as Fig. 1.
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