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Abstract

Polygonatum odoratum ‘Veriegatun?’,

commonly known as Soloman’s Seal, is a
liliaceae perennial plant and is produced as
cut leaves in Taiwan. The influences of
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irradiance, CO, concentration, and air
temperature were studied on leaf net
photosynthetic rate of Polygonatum

odoratum. At 350 ppm CO, concentration,
leaf net photosynthetic rate was saturated at

irradiance above 350 x4 mol m? s*

photosynthetically active radiation (PAR).
Leaf net photosynthetic rate increased as
temperature increased from 13 to 25°C and
declined with increasing temperature from
25 to 38°C.The low temperatures for the
sprouting and elongation of the shoot range
from —1.5 to 5°C, while chilling at 2°C for
59 days of dtorage resulted in earliest
sprouting in 8 days, when transferred to
15-20°C . A significant linear correlation
(P<0.001) between the rate of sprouting
which was determined by both the
temperature and storage time and the
thermal time of cold treatment was observed,
and could be used for the off-season crop
prodution.
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Table 1. A comparison of net photosynthetic rate on different
leaf ontogeneic podtionsin Polygonatum odor atum “Variegatum’.

ﬁ L ] Ek L T

leef ontogeneic pasitions o ey

1 6.5a

6.3a

6.8a

6.5a

6.7a

6.2a

5.8a

5.5a

9 5.5a

0 N O g b~ W N

“Means separation within columns by Duncan’s multiple rang test (P= 0.05).

Table 2. Effects of storage temperature and duration of temperature treatments on rhizome
sprouting and aerial shoot growth of Polygonatum odoratum “Variegatum’.

Storage Sprouting Blasting Rosette Days to Aerial shoot
Temp Duration (%) (%) (%) rhizome length
(C) (days) sprouting (cm)
24 100 0 0 15.0 -
36 100 0 0 13.2 -
0.8 43 100 0 0 13.3 -
59 100 0 0 115 415+2.4
72 100 0 0 8.0 40.6+2.5
24 100 0 0 13.0 -
36 100 0 0 17.5 -
15 43 100 0 0 11.2 -
59 100 0 0 10.7 43.4+1.2
72 100 0 0 9.5 43.9+1.0
24 100 0 0 24.2 33.0+1.0
36 100 0 0 14.7 -
2 43 100 0 0 10.7 -
59 100 0 0 7.6 42.0+1.4
72 100 0 0 9.5 41.4+0.8
21 100 0 0 17.7 35.6+2.3
35 100 0 0 15.3 41.1+1.4
5.5 52 100 0 0 13.3 37.4+2.0
63 100 0 0 13.0 35.6+0.9
77 100 0 0 13.1 34.9+1.6
21 67 50 0 44.3 11.8+4.2
35 83 0 0 32.0 44.0+3.6
10 52 83 0 0 23.8 -
63 67 0 0 20.0 33.4+0.6
77 100 0 0 17.5 38.4+4.0
21 17 0 100 86.2 4.0+0.0
35 50 33 67 71.2 3.0+0.0
15 52 33 50 50 78.8 3.00.0
63 33 0 100 87.0 2.0+0.0
77 17 0 100 86.1 2.5+0.0
21 33 50 50 78.2 4.5+0.0
35 33 100 0 73.7 0.0+0.0
20 52 17 100 0 86.2 0.0+0.0
63 17 0 100 86.2 3.0+0.0
77 50 100 0 58.2 0.0+0.0
LSDp=0.05) 10.8 25.2 23.0 8.68

% not measured.
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Fig 1. The relationship between net photosynthetic rate (Pn) and photosynthetic photon flux

density (PPFD) of Polygonatum odoratum ‘Variegatum’. Bar indicates standard error of the
mean.
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Fig 2. The relationship between net photosynthetic rate (Pn) and air temperature of
Polygonatum odoratum “‘Variegatum’. Bar indicates standard error of the mean.
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Fig 3. The relationship between net photosynthetic rate (Pn) and ambient CO, concentration
of Polygonatum odoratum ‘Variegatum’. Bar indicates standard error of the mean.
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Fig 4. Relationship between temperature and rate of progress to rhizome sprouting of
Polygonatum odoratum ‘Variegatum’ follwing 59 days at different low temperatures.
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Fig 5. Relationship between rate of progress to sprouting and thermal time accumulated by
Polygonatum odoratum ‘Variegatum’ during chilling at 0.8(e), 1.5(0), 2(¥), 5.5() and 10
°C (m) and rhizome grown in the field over winter () for various periods prior to transfer to
the glasshouse The model line is derived from constant temperature data.
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