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Effect of soil temperature on the growth and dry

matter accumulation of sorghum and corn.

H.J.Han, M.S.Han and J.G.Kim

Livestock Experiment Station, R.D. A.
Summary

The pot trial was carried out to investigate the influence of soil temperature on the growth
and dry matter accumulation in sorghum cv. Pioneer 931 and corn cv. Suweon 19 during their
growing season in 1985. Soil temperature maintained with low (22.3°C), natural (25.9°C) and
high temperature (30.5°C) over 24 hour. The results are summarized as follows;

1. Growth of sorghum plants was associated with increasing of soil temperature, while that of
corn was reduced under high temperature(30.5°C). The highest plant height of corn was
found at natural temperature (25.9°C). Sorghum had higher growth rate than corn plants in
all temperature levels.

2. Assimirable leaf areas of the plants were greately increased under high temperature both in
sorghum and corn. Sorghum plants maintained almost same levels of leaf area during maturity
stage, but those of corn were markedly decreased after milk stage.

3. The highest rates of photosynthesis were found at natura’ soil temperature (25.9° C) both in
sorghum(1.619 mg/s/m2) and corn plants(1.084 mg/s/mz). Under high temperature(30.5°C)
the photosynthesis rates of the plants were decreased to about 1.553 mg and 0.404 mg for
sorghum and corn, respectively. Low temperature (22.3°C) produced only a value of 0.775
mg for sorghum and 0.948 mg for corn.

4. Seasonal dry matter accumulation of sorghum increased in the order of high > natural > low

soil temperature, but that of corn increased in the order of natural > high > low soil temper-
ature, respectively.
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Table 1. Soil temperature(C) in experimental pots during the growing season, average of ten

days, 1985.
Soil temperature August September
Mean
treatment 1-10 11-20 2130 31-9 10-19
Low 22.6 23.1 23.8 22.4 19.6 22.3%1.60
Natural 26.6 27.0 28.5 25.7 21.6 25.912.60
High 30.6 31.5 34.8 30.2 25.5 30.5%3.34
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Fig. 1. Effect of soil temperature on plant height of corn cv. Suweon 19 and sorghum cv.pioneer
931, 1985.

Note. H: high, N: natural, L:low soil temperature.
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Table 2. Total chlorophyil contents (mg/g fresh wt.) in leaf of sorghum cv.Pioneer 931 and corn
cv. Suweon 19 under different soil temperature, Sept. 10, 1985,

Crop and Range of soil temperature

Variety Low Natural High Mean
Sorghum (P. 931) 7.23 5.20 6.74 6.39
Corn(Suweon 19) 7.60 5. 58 5.32 6.17
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Fig. 2. Effect of soil temperature on leaf area per plant of corn cv.
cv. Suweon 19 and sorghum cv.Pioneer 931, 1985,

Note. H: high, N : natural, L low soil temperature.
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Table 3. Photosynthesis rate(mg s' m-?%)
and stomatal resistance(cm s7') of
sorghum and corn under different
soil temperature.
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Fig 3. Effect of soil temperature on dry
matter accumulation in stem and
leaf of sorghum and corn, 1985,

Note. H: high, N: natural, L :low soil temperature.
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Table 4. Effect of soil temperature on fresh and dry matter accumulation of sorghum cv.

Pioneer 93] and corn cv. Suweon 19, 1985.

BT 5 (P 5 KA Es el tHEel sl

Sorghum (g/plant) Corn(g/plant)
Soll Dates Dry Dry
Fresh Dry Fresh Dry
temperature investigated matter matter
matter matter . matter matter .
ratio ratio
- July 29 - 1.46 - 22.32 1.45 6.5
Low Aug. 12 40. 49 6.91 17.1 64. 33 8.79 13.7
Aug. 26 42.40 8. 64 20.4 100. 00 17.90 17.9
Sep. 9 73.11 16. 38 22.4 180. 26 ‘23. 22 25.8
Natural Aug. 12 70. 96 9.27 13.1 98. 48 11.74 11.9
Aug. 26 113. 60 20.92 18.4 170. 40 32.76 19.2
Sep. 9 122. 84 27.03 22.0 152. 51 36. 60 24.0
High Aug. 12 72.43 8. 85 12.2 102.24 11,95 11.7
Aug. 26 144. 40 25.92 18.0 176. 80 33. 34 18.9
Sep. 9 156. 01 33.57 21.5 133. 47 32.97 24.7
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