#REE{ERE(Korean J. Medicinal Crop Sei.) 15(6) : 367 370 (2007)

Effect of Soil Moisture Content on Photosynthesis and Root Yield
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ABSTRACT : To make the soil moisture proper is the important factor in the seedbed cultivation of Yangjik for producing a
good quality of ginseng seedling. This study was carries out to investigate the effect of soil moisture on photosynthesis and
yield of ginseng seedling under the different condition of the soil moisture, such as 100 ~ 400 mbar. Photosynthesis rate was
decreased gradually by the reduction of soil moisture, and in particular it was decreased distinctly under the lower condition
of soil moisture, such as 300 ~ 400 mbar. Photosynthesis rate in air temperature of 30 T was decreased more distinct than
that of 25 C. Light saturation point of leaves was at the quantum of 600 pmol/m'/s at 25 T, while it was decreased by 300
umol/m'/s at 30 T according to the increase of air temperature. Respiration rate was increased by the increase of quantum,
and decreased by the reduction of soil moisture. Respiration rate under the condition of high quantum was increased
regardless of air temperature, but it was decreased distinctly under the condition of low soil moisture and high air tempera-
ture, such as 400 mbar at 30 C. There were a gradual decrease by the reduction of soil moisture in leaf length, leaf width,
chlorophyll content, and water content of leaves, but heat injury ratio was increased distinctly by the reduction of it. Total
root weight, root weight per plant, the yield of usable seedling were decreased by the reduction of soil moisture, and optimal
content of soil moisture to produce a good quality of seedling was 63% of field capacity or 18.9% in absolute soil moisture

content.
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Table 1. Soil chemical properties in seedbed before sowing
Ex.Cation (cmol*/kg)
pH (1:5) OM (g/ks) Av. P,Os (mg/kg) EC (dS/m)
Ca Mg Na
7.3 6 87 0.17 3.2 1.3 0.13 0.34
Mg 3 uky Table 2. Soil moisture content and field capacity of seedbed in this
study
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; 9% "
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Fig. 1. Photosynthesis and transpiration rate of ginseng seedling by soil moisture content in Yangjik seedbed (left: 25°C, right: 30C).

Table 3. Growth characteristics and yield in above-ground part of ginseng seedling by soil moisture content

Soil moisture ~ Stem length  Leaf length Leaf width SLw? Chlorophyll content  Leaf water con.  Heat injury ratio
(mbar) (cm) (em) (cm) (mg/cm) (mg/g) (%) (%)
100 (639 85b 38a 21a 434 a 225a 77.6a 16.7 d
200 (51) 93a 3.7 ab 2.7 a 3.80c 2.14b 77.5a 279c
300 (41) 7.4c 3.6ab 20a 4.05b 2.08 ¢ 769 a 52.4 b
400 (39) 7.2¢ 3.4b 19a 437 a 207c 753 b 69.1a

* Mean with same letters are not significantly different in DMRT (p = 0.05)
t Field capacity of seedbed : 30.2%, ¥ SLW: specific leaf weight, Investigation date: August 30
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Table 4. Growth characteristics and yield in underground part of ginseng seedling by soil moisture content

Soil moisture No. of survived Total Root wt. per Root length Ratio of rusty ~ No. of u_sable Yield of ysable
(mbar) plant 2 root wt. plant (cm) colored seedling seedling
(ea/3.3 mr) (g/3.3 m) ® root (%) (ea/3.3 ) (kg/10a)
100 (637 1,140 a 1,105 a 0.98a 15.9b 11.4a 873 a 294 a
200 (51) 1,173 a 849b 0.72b 18.1a 10.2a 755a 212b
300 (41) 1,074 a 589 ¢ 0.54 c 17.3 a 8.5a 549 b 129 c
400 (39) 991 a 356d 0.37d 17.6 a 7.7 a 366cC 58d

* Mean with same letters are not significantly different in DMRT (p = 0.05)
t Field capacity of seedbed : 30.2%, ¥ Investigation date: November 11
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