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STUDIES ON COOL-WEATHER TOLERANCE IN BEAN PLANTS

3. Photosynthetic Efficiency of Common Bean Varieties
(Phaseolus vulgaris L.) under Cool Temperature Condition

Tomoaki Narikawa & Toyoo Miura
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Table 1. Main characteristics of the varieties used.
Variety Maturity Phn(tc;;aight Growth habit Notice
Otebo Mid. of Sept. 150 Short viny Leading variety in Hokkaido
Chilean A. B. do. 130 do. Originated in Chili (?)
Sanilac P. B. do. 80 Bush Introduced from U.S. A.
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Fig. 1. Plant height of each plot.
Notice : T', ; Control



TRofkiEclT3HR 57

Total dry weight (g)

6

(44
1

Y 1
June 24

I 1 )
July 12 26 Aug. 7

Date

Fig. 2. Total dry weight (without roots).
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Table 2. Photosynthetic efficiency (mgCO,/dm? « hr) and the ratio of T, /T (%)

| Date =
Variety Treatment* June 24 July 12 July 26 Aug. 7
T, 11.6 13.7 16.3 21.5
Otebo T, 4.9 12.8 19.4
T,/T, (%) 35.8 78.5 90.2
T, 14.0 15.7 18.5 23.1
Chilean A. B. T, 10.3 19.8 21.1
T, /Ty (%) 65.6 107.0 91.3
T, 14.4 14.8 15.7 22.6
Sanilac P. B. T, 9.2 19.1 22.7
T./T. (%) 62.2 121.7 100.4

*Notice : T, is non-treated plot and T, is plot treated with cool temperature.
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Fig. 3. Chlorophyll content in each trifoliate

shown in logarithm of transmisson
rate of light (T).
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Table 3. Effects of cool temperature on yield.
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. No. of pods No. of seeds Seed weight Seed yield

Variety Treatment - per plant per pod (gr/1,000s) (gr/plant)

T, 20.7 2.83 282 21.1

Otebo T, 16.2 2.48 239 14.2
T,/T. (%) 78.3 87.6 83.3 67.3

T, 36.0 3.28 177 20.6

Chilean A. B. T, 24.5 3.12 206 16.5
T /T, (%) 68.1 95.1 116.4 80.1

T, 27.8 3.71 219 20.3

Sanilac P. B, T, 18.6 3.78. . |. 239 16.7
T\/T, (%) 6.9 101.9 109.1 82.3
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Summary

Plant height, dry weight, photosynthetic effi-
ciency, and yield were compared for two tem-
perature treatments natural (T,) and cool tem-
perature (T,), with three common bean varieties,
which are Otebo, Chilean Arrowz Bean (CAB),
and Sanilac Pea Bean (SRB). The treatment with
cool temperature was continued from June 26
to July 17 in the phytotron (12°C-10°C).

The three varieties did not differ in dry
weight under naturel temperature, but the ratio
T,/T, of Otebo was about 50%, of CAB and
SPB were 60-70%.

Photosynthetic efficiency (P,} measured before,
under, and after cool temperature treatment was
compared with untreated (natural temperature)
plots. Under natural temperature, P, of Otebo
was lower than that of the others, suggesting
there is some varietal difference. The ratio
T,/T, of P was also diffarent between varieties,
the ratio of Otebo was 36%, CAB 66%, and
SPB 62% on July 12. The decrease of P by cool
temperature was caused by the decrease of the
chlorophyll content in the leaves. The leaves of
Otebo under cool temperature changec to pale
yellow, coversely the leaves of others remained
green.

The degree of damage in seed yield due to
cool temperature was correlated with P,
namely, the variety, with a high ratio T, /T, of P,
was slightly damaged in seed yield by cool
temperature, indicating that photosynthetic effic-
iency under cool temperature is correlated with
cool-temperature tolerance and that a variety
with cool-temperature tolerance can be bred by
measuring photosynthetic efficiency under cool
temperature.
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