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Changes of Plant Biomass and Proximate Composition of Radish
Exposed to Elevated Temperature and CO, Concentration

Tae Cheol Seo™, Yoonah Jang!, Chun Woo Nam?, Sang Seok Oh,
Yeong Cheol Um?, and Jeom Hwa Han?
"\egetable Research Division,
2Fruit Research Division, National Institute of Horticultural and Herbal Science, RDA, Suwon 440-706, Korea

Abstract. This experiment was conducted to evaluate the long-term effect of the elevated temperature and
CO, concentration on the plant biomass, C/N ratio, and proximate composition of radish. Elevated temper-
ature by 2~2.5 higher than ambient temperature decreased plant biomass by 39% in the spring and 26% in
the autumn, respectively. Elevated CO, concentration by 220~230 umol mol™ higher than ambient CO, con-
centration increased plant biomass especialy in root. The elevated CO, concentration, however, could not
compensate for the negative effect of elevated temperature on the plant biomass entirely. Elevated tempera-
ture increased T/R ratio by 86% in the spring and 60% in the autumn, respectively. Elevated temperature
lowered C/N ratio and raised crude protein, crude fat, and ash content in radish root. On the contrary, ele-
vated CO, concentration raised C/N ratio and lowered the crude protein, crude fiber, and ash contents. These
results indicate that climate change affect the biomass yield and internal materias of radish depending on
the extent of temperature and CO, concentration rise in the future.
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Table 1. The chemical characteristics of the used soil mix.
H EC O.M. NO3'N NH4,-N Avail. PzOs K Ca Mg
P @smy  (® (mgkg™?) (cmol*kg™?)
65+004° 6.1+018 56+009 255+130 115+103 670+47.2 43+031 179+044 6.37+£0.21

*Standard deviation, n = 3.
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1. The change of mean air temperature and CO, concentration
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during the experimental period in spring season.
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Fig. 2. The change of mean air temperature and CO, concentration during the experimental period in Autumn season.
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Table 2. Dry weight and T/R ratio of radish ‘Chunha exposed to either ambient CO, or elevated CO, concentrationin both
ambient and elevated temperature for 65 days after sowing (DAS) in spring season.

Treatment Dry weight (g/plant) )
T/Rratio
Temperature (A) CO, conc. (B) Leaf Root Total Index
Ambient Ambient 41.2 59.0 100.2 100 0.70
Elevated 46,5 63.5 109.5 109 0.73
Elevated Ambient 34.9 26.9 60.9 61 1.30
Elevated 36.9 48.1 85.0 85 0.77
LSD 0.05A * * *x *
B ns ns * ns
A*B ns ns ns ns

ns* " Nonsignificant or significant at P < 0.05 or 0.01 by L SD, respectively.
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Table 3. Dry weight and T/R ratio of radish ‘Cheongun’ exposed to either ambient CO, or elevated CO, concentration in
both ambient and elevated temperature for 70 days after sowing (DAS) in autumn season.

Treatment Dry weight (g/plant) .
T/Rratio
Temperature (A) CO, conc. (B) L eaf Root Total Index

Ambient Ambient 339 71.9 105.8 100 0.47
Elevated 36.3 745 110.8 105 0.49
Elevated Ambient 333 445 77.8 74 0.75
Elevated 36.3 59.7 96.0 91 0.61

LSD 0.05A ns i bl *

B ns * * ns

A*B ns ns ns ns

ns"** """ Nonsignificant or significant at P < 0.05 or 0.01 by LSD, respectively.

f

A

Fig. 3. Photos of the harvested radish in the spring (left) and autumn (right) exposed to either ambient CO, or elevated CO,
in both ambient and elevated temperature for 65 days and 70 days after sowing (DAS) in spring and autumn season,

respectively.
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Table 4. Contents of carbon and nitrogen, and C/N ratio of radish ‘Chunha exposed to either ambient CO, or elevated CO,
in both ambient and elevated temperature for 65 days after sowing (DAS) in spring season.

A Treatment C N CIN rati
ant part Temperature (A) CO, conc. (B) (%, DW) (%, DW) ratio
Leaf Ambient Ambient 34.2 4,96 6.98
Elevated 34.9 471 757
Elevated Ambient 34.2 5.28 6.48
Elevated 36.1 4.96 7.32
LSD 0.05A ns ns ns
B * ns *
A*B ns ns ns
Root Ambient Ambient 39.3 3.83 10.3
Elevated 39.3 3.72 10.6
Elevated Ambient 39.3 3.80 104
Elevated 38.0 3.96 9.6
LSD 0.05A ns ns ns
B ns ns ns
A*B ns ns ns

"s"Nonsignificant or significant at P < 0.05 or 0.01 by LSD, respectively.

Table 5. Contents of carbon and nitrogen, and C/N retio of radish ‘Cheongun’ exposed to either ambient CO, or elevated
CO, in both ambient and elevated temperature for 70 days after sowing (DAS) in autumn season.

Plant part Treatment ¢ N CIN rati
an ratio
par Temperature (A) CO, conc. (B) (%, DW) (%, DW)
Leaf Ambient Ambient 36.2 3.64 +0.60 10.2
Elevated 36.7 2974+ 042 12.6
Elevated Ambient 35.0 4,084+ 0.37 8.6
Elevated 35.9 2.754 + 0.40 133
LSD 0.05 A * ns ns
B nS * k% * k%
A*B ns * *
Root Ambient Ambient 40.74+0.9 2244 +0.14 18.2
Elevated 40.14+1.0 2.064+0.18 19.7
Elevated Ambient 3954+0.1 2.924 +0.09 135
Elevated 39.74+04 2354+ 0.14 17.0
Ls) 005 A * * %% * %%
B nS * k% * %
A*B ns * ns
" **Nonsignificant or significant at P < 0.05 or 0.01 by LSD, respectively.
e 259 A5 CO, F&o oFF HEAEE N & ok AR OE 2% Fee CFERE B,
At A= AEA] CE 45 CO, % NS oM, 4% CO, v5c CHHs o=

y o
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(Bassirirad, 2000) B Ajelde A2l a3t i w U8 ARS ZE Fl6lA Xolrt qidth A%
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Table 6. Contents of crude protein, crude fat, crude fiber, and ash of freeze-dried ‘Chunha radish root exposed to either
ambient CO, or elevated CO, in both ambient and elevated temperature for 65 days after sowing (DAS) in spring season.

Plant part Treatment Crude protein Crudefat Crudefiber Ash
ot per Temperature (A) CO, conc. (B) (%, DW)

Upper part Ambient Ambient 17.8 113 10.0 135
Elevated 155 1.04 10.1 11.9
Elevated Ambient 17.6 0.74 109 15.1
Elevated 175 1.33 9.9 12.7

LSD 0.05A ns ns ns ns

B * ns ns ns

A*B * ns ns ns
Middle part Ambient Ambient 17.2 0.90 95 121
Elevated 14.7 1.16 95 11.6
Elevated Ambient 16.9 1.40 126 13.7
Elevated 16.9 121 9.8 121

LSD 0.05A * ns ns ns

B * ns ns ns

A*B * ns ns ns
Lower part Ambient Ambient 16.4 120 9.6 12.7
Elevated 14.3 1.04 9.5 124
Elevated Ambient 16.0 1.60 12.0 134
Elevated 15.3 1.44 9.4 124

LSD 0.05 A ns ns ns ns

B * ns ns ns

A*B ns ns ns ns

"s"Nonsignificant or significant at P < 0.05 or 0.01 by LSD, respectively.

Table 7. Contents of crude protein, crude fat, crude fiber, and ash of freeze-dried ‘Chunha radish root exposed to either
ambient CO, or evated CO, in both ambient and elevated temperature for 70 days after sowing (DAS) in autumn season.

Flant nart Treatment Crude protein Crudefat Crudefiber Ash
ant per Temperature (A) CO, conc. (B) (%, DW)

Upper part Ambient Ambient 9.4 0.95 4.6 7.3
Elevated 79 0.97 44 6.6

Elevated Ambient 105 153 5.0 82

Elevated 89 1.28 4.4 73

LSD 0.05A *x o ns *x

B * k% ns ns * %

A*B ns ns ns ns

Middle part Ambient Ambient 9.3 1.06 44 7.4
Elevated 8.2 0.96 42 71

Elevated Ambient 10.3 155 49 7.6

Elevated 9.0 124 42 73

LSD 0.05A * * ns ns

B * % ns * *

A*B ns ns ns ns

Lower part Ambient Ambient 9.4 112 45 82
Elevated 82 0.96 41 7.7

Elevated Ambient 10.0 118 4.6 77

Elevated 85 115 41 7.6

LSD 0.05A ns ns ns ns

B *xx ns * ns

A*B ns ns ns ns

NG ¥ F* Fk*

Nonsignificant or significant at P < 0.05 or 0.01 by LSD, respectively.
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