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Effects of Soil Moisture Levels on Growth and Dry Matter
Accumulation of Sorghums and Corn
II. Changes of dry matter accumlation and chemical composition

Han, H. J., J. G. Kim and S. B. Ahn*

Livestock Experiment Station, R. D. A.

Summary

To examine the effects of different levels of soil moisture on dry matter production and chemical com-

positions of sorghum cv. Pioneer 931, sorghum-sudangrass hybrid cv. Pioneer 988, sudangrass cv. Piper, and

corn cv. Suweon 19. Soil moisture contents were maintained with approximately 100, 80, 60 and 40% of field

moisture capacity. The results are summarized as follows;
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The highest dry matter yields per plant were found at 60% soil moisture level with 176.2g, 180.8g and
164.0g for Pioneer 931, Pioneer 988 and corn, respectively.

Dry matter accumulation in accordance with soil moisture levels and growth stages of all crops except
sudangrass were in the order of 60 >>40 >80 > 100% soil moisture level.

The highest absolute growth rate (AGR) of sorghum, sorghum-sudangrass hybrid and corn was shown at
60% soil moisture level, that of sudangrass was shown at 80% soil moisture level. The relative growth
rate (RGR) of all crops was high in the early growing stage and was low at late maturity. The highest
net assimilation rate (NAR) of all crops was found at 60% soil moisture level with 72'467g/m2 /day from
June 29 to July 5.

The higher crude fiber content in leaf of Pioneer 931 was shown at 100% and 80% soil moisture levels
with 28.6-28.8%, that of corn had no significant difference among soil moisture levels. The crude protein
content in leaf of all crops was 14.2-21.6% at 60% soil moisture level, 13.8-16.0% at 40% soil moisture
level, and 7.3-13.9% at above 80% soil moisture levels, respectively.

The crude fiber content in stem of all crops and all soil moisture levels was 24.6-36.7%, and the crude

protein content in stem was 2.5-5.3% in dry matter basis.
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Table 1. Dry matter yield in gram per plant of three sorghum species and corn in accordance
with different soil moisture levels, cut on Aug. 2 in 1984

Soil Dry matter weight (g)
moisture Crops (Variety)

level Leaf Stem Total
100% Sorghum (P. 931) 13.5 31.8 45.3
Sorg. -Sud. (P. 988) 8.4 51.8 60. 2
Sudangr. (Piper) 2.0 13.3 15.3
Corn (Suweon #19) 19.2 79.9 99. 1
80 Sorghum (P. 931) 31.3 51.6 82.9
Sorg-Sud. (P. 988) 16.2 9.8 111.0
Sudangr. (Piper) 8.6 37.1 45.7
Corn (Suweon #19) 24.8 87.3 112. 1
60 Sorghum (P. 931) 53.3 122.9 176. 2
Sorg-Sud. (P. 988) 36.9 143.9 180.8
Sudangr. (Piper) 8.0 27.1 35.1
Corn (Suweon $#19) 34.2 129.8 164.0
40 Sorghum (P. 931) 40.1 101.3 141. 4
Sorg-Sud. (P. 988) 22.5 119.8 142.3
Sudangr. (Piper) 4.5 20.6 25.1
Corn (Suweon #19) 25.6 71.6 97.2
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Table 2, Supplementary table of dry matter yield (g) per plant of three sorghem species and

corn under different soil moisture levels, cut on Aug. 2,

1984

. Soil moisture levels (%)

Crop & Variety
100 80 ) 60 40 Mean
Sorghum (P. 931) 45. 3 82.9 176.2 141. 4 111.5
Sorg. -Sudan. (P. 988) 60. 2 111.0 180. 8 142.3 123.6
Sudangrass (Piper) 15.3 45.7 35.1 25.1 30.3
Corn (Suweon #19) 99.1 112.1 164.0 97.2 118.1
Mean 55.0 87.9 139.0 101.5 95.9
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Table 3. Dry matter contents (%) of three sorghum species and corn according to different soil

moisture levels, cut on Aug. 2, 1984
Soil moisture level (%)

Crop
100 80 60 40 Mean
Sorghum (P. 931) 20.1 13.1 15.3 16.7 16.3
Sorg. -Sud. (P. 988) 49.0 24.7 27.7 38.4 35.0
Sudangrass (Piper) 34.7 24.9 22.9 26.8 27.3
Corn (S. #19) 20.8 17.8 16. 4 18.6 18.4
Mean 3L.2 20.1 20.6 25.1 24.3

Table 4, Leaf weight ratiio (LWR) in percent of three sorghum species and corn at different

levels of soil moisture, cut on Aug. 2,

1984

Soil moisture level (%)

Crop & Variety

100 80 60 40 Mean
Pioneer 931 29.8 37.8 30.2 28.4 3L.6
Pioneer 988 14.0 14.6 20.4 15.8 16. 2
Piper 13.1 18.8 22.8 17.9 18.2
S. #19(corn) 19.4 22.1 20.9 26.3 22.2
Mean 19. 1 23.3 23.6 22.1 22.0
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Table 5, Dried stem ratio (%) to the total dry matter weight of three sorghum species and
corn at different soil moisture levels, cut on Aug. 2

Crop & Soil moisture level (%)

Variety 100 80 60 40 Mean

Pioncer 931 70.2 62,2 69. 8 71.6 68.5

Pioneer 988 86.0 85, 4 79.6 84.2 83.8
Piper 86.9 81,2 77.2 82.1 81.9

S. # 19(corn) 80.6 77.9 79.1 73.7 77.8
Mean 80.9 76,7 76. 4 77.9 78.0

Table 6. Dry matter accumulation in gram per square meter (m?) of three sorghum species and
corn according to different soil moisture levels before first cut in 1984

Dates investigated

June July July July July Aug.
28 5 12 19 26 2

54 109 211 299 477 754
87 132 3156 488 1029 987
35 52 90 124 183 256
158 255 331 801 1036 1652

99 223 541 999 1099 1381
102 263 937 1261 1555 1850
33 42 200 328 411 763
86 302 665 946 1288 1869

153 843 994 1269 2132 2937
231 586 878 1153 1772 3014
65 237 290 343 474 584
94 297 486 1046 2027 2733

Soll Crop & variety
moisture June June
level 14 21
100% Sorghum (P. 931) 12 26
Sor-sud. (P. 988) 12 32
Sudangr. (Piper) 12 28
Corn (Suweon #19) 16 48
80 Sorghum (P. 931) 13 54
Sor-sud. (P. 988) 15 69
Sudangr. (Piper) 13 27
Corn{Suwecon #19) 16 49
60 Sorghum (P. 931) 26 131
Sor-sud. (P. 988) 17 73
Sudangr. (Piper) 8 37
Corn(Suweon $#19) 17 56
40 Sorghum (P. 931) 36 103
Sor-sud. (P. 988) 30 102
Sudangr. (Piper) 12 39
Corn(Suweon $#19) 19 51

122 304 962 1134 1803 2356
296 491 1222 1362 1750 2371
78 264 342 386 442 419
87 281 465 736 1380 2044

Sor-sud. =sorghum-sudangrass hybrid
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Table 7. Seasonal dry matter accumulation (g/m?) of aftermath of three sorghum species by

different soil moisture levels in 1984

Soil Dates investigated

moisture  Variety Aug. Aug. Sept. Sept. Sept.

level 24 31 7 14 21
100% Pioneer 931 140 183 244 328 465
Pioneer 988 276 300 310 695 711

Piper 89 262 305 503 -

80 Pioneer 931 262 397 599 998 1322
Pioneer 988 404 535 1004 1043 1441

Piper 219 170 168 563 -

60 Pioneer 931 283 563 627 803 1438
Pioneer 988 560 734 933 1592 2096

Piper 183 202 351 1572 -

40 Pioneer 931 280 379 614 950 1672
Pioneer 988 194 218 368 749 1202

Piper 70 167 188 489 -
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Table 8. Seasonal change of absolute growth rate (AGR, g-DM/m?.ground/day) of three sorgh-
um species and corn in accordance with different soil moisture levels before first cut

in 1984

:gilsture Variety June June Juni 29 July July July Ju_ly27

o 15-21  22-28  juo0 0 6-12 13-19  20-26  p. o

100% Pioneer 931 2.00 4.00 7.86 14.57 12.57 25.43 39,57

Pioneer 988 2.86 7.86 6. 43 26. 14 24.71 77.29 ~6.00

Piper 2.29 1.00 2.43 5.43 4.86 8.43 10. 43

S. #19(corn) 4.57 15.71 13.86 10. 86 67. 14 33.57 88. 00

80 Pioneer 931 5. 86 6. 43 17.71 45.43 65.43 14. 29 40. 29

Pioneer 988 7.71 4.71 23.00 96. 29 46.29 42.00 42. 14

Piper 2.00 0. 86 1.29 22.57 18. 29 20.75 50. 29

S. #19(corn) 4.71 5.29 30. 86 51.86 40. 14 48. 86 83.00

60 Pioneer 931 15.00 3. 14 98. 57 21.57 39.29 123.29 115. 00

Pioneer 988 8.00 22.57 50.71 41.71 39.29 88.43 117.43

Piper 4. 14 4.00 24.57 7.57 7.57 2.86 15.71

S. #19(corn) 5.57 5.43 29.00 27.00 80.00 140. 14 100. 86

40 Pioneer 931 9.57 2.71 26.00 94. 00 24.57 95,57 79. 00

Pioneer 988 10. 29 27.71 27.86 104. 43 20.00 55.43 88.71

Piper 3.86 5. 57 26.57 11. 14 6.29 8. 00 —3.29

S. #19(corn) 4.57 5. 14 27.71 26. 29 38.71 92.00 94. 86

Table 9, Seasonal change of relative growth rate (RGR, mg DM /g DM/day) of three sorghum
species and corn in accrodance with different soil moisture levels before first cut in

1984
Soil Period
Eiieslture Crop & variety June June June 29 July July July July 27
15-21 22-28 —July 5 6 —12 13-19 20—-26 ~Aug. 2
100% Pioneer 931 115.8 104.9 99.1 9.2 50.0 66.7 65.5
Pioneer 988 143.6 144.7 58.9 124.6 62.6 106.5 —6.1
Piper 124.9 33.0 57.2 77.8 46.3 55.0 47.8
Suweon #19 155.5 170.6 68.6 37.3 126. 2 36.7 66. 7
80 Pioneer 931 199.9 87.4 115.6 126.3 87.8 13.6 32.7
Pioneer 988 218.8 54.5 135.8 181. 7 42.4 29.0 24.8
Piper 105.0 29.4 36.0 222.2 70.6 32.3 88.3
Suweon #19 164.1 80.8 179.4 112.7 50.4 4.1 53.2
60 Pioneer 931 230.6 22.3 243.5 23.6 34.9 310 45.8
Pioneer 988 207.1 163.7 133.2 57.9 38.9 61.4 75.9
Piper 221.1 81.8 184. 6 29.0 24.1 46.0 29.8
Suweon #19 171.6 75.1 164. 4 70. 4 109.6 94.5 42.7
40 Pioneer 931 149.5 24.7 130.1 164.6 23.5 66. 3 38.2
Pioneer 988 174.4 152.7 72.3 130.3 15.5 35.8 43. 4
Piper 167.5 97.2 174.5 36.9 17.3 19.6 —7.6
Suweon #19 138. 4 75.5 168. 1 71.9 65.5 89.9 56.1

- 158-



Table 10, Net assimilation rate (NAR, g-DM/m?-LA/day) of three sorghum species and corn
according to different soil moisture leveis for a given growth period before first cut

and aftermath in 1984

Period
So%l . June 29 - July 27 - Sept. 8-
moisture Crop & variety July 5 Aug. 2 Sept. 14
level (aftermath)
100% Sorghum (P. 931) 9.50 10. 32 4.16
Sorg. -sud. (P. 988) 10. 67 —1.69 13.72
Sudangrass (Piper) 4.05 3.72 7.18
Corn (Suweon 19) 38.90 56- 13 -
80 Sorghum (P. 931) 35.01 5.00 7.72
Sorg. -sud. (P. 988) 46. 00 5.58 0. 65
Sudangrass (Piper) 2,62 4-92 9,11
Corn (Suweon 19) 83. 25 10- 84 -
60 Sorghum (P. 931) 466. 83 6. 55 3.16
Sorg. -sud. (P. 988) 224. 98 13. 52 9.02
Sudangrass (Piper) 108. 40 0-99 10. 04
Corn (Suweon 19) 71.67 9.10 -
40 Sorghum (P. 931) 78.00 5.07 6. 67
Sorg. sud. (P. 988) 108. 65 8-59 10. 87
Sudangrass (Piper) 136. 97 —0-29 11.87
Corn (Suweon 19) 86. 72 10- 83 -

g - DM=Dry matter weight in gram per m?% m?’-LA=m"? of leaf area.
p

Sorg. sud. = Sorghum-sudangrass hybrid
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Table 11. Chemical composition (%) in dried leaf of three sorghum species and corn according
to different soil moisture levels, first cut on Aug. 2, 1984

Soil

moisture Variety (,?rude CFUdt_) Crude NFE
lovel fiber protein fat

100% Pioneer 931 28.55 7.31 3.08 55. 47

Pioneer 988 24. 46 10. 42 3. 14 56. 07

Piper 20.37 10. 05 2.43 61.76

Suwecon #19 27.31 7.73 2.09 56. 80

80 Pioneer 931 28.79 10. 56 3.25 50. 80

Pioneer 988 24. 45 13. 86 4.29 50.15

Piper 23.91 11.79 3.74 53.10

Suweon $#19 26. 84 8.85 3.71 52.67

60 Pioneer 931 24.13 14.77 5.25 45.77

Pioneer 988 28.71 21.64 3.15 35. 96

Piper 22. 14 16. 85 1.54 49, 32

Suweon #19 24.12 14. 15 4.27 44.51

40 Pioneer 931 23.63 14. 96 2.78 48.79

Pioncer 988 23.67 16. 02 3.22 49.22

Piper 22.76 15.08 1.85 51.93

Suweon #19 26. 13 13. 84 3.35 45. 39

Table 12. Chemical composition (%) in dried stem of three sorghum species and corn according
to different soil moisture levels, first cut on Aug. 2, 1984

riglilture Variety C?rude Crude. Crude NFE
Jevel fiber protein fat

100% Pioneer 931 32.04 2.05 1. 04 58.25

Pioneer 988 28.27 2.48 1.31 64.27

Piper 34. 87 2.50 .07 57.39

Suweon #19 24,65 2.15 1. 25 68. 50

80 Pioncer 931 36. 00 2.07 1.57 54. 64

Pioneer 988 28. 35 2.77 1.35 62. 68

Piper 33.05 2.96 1.27 57.25

Suweon #19 26.42 3.00 2.46 63. 62

60 Pioncer 931 36.74 4.21 1.49 45. 94

Pioneer 988 29. 98 4.29 0.96 56. 16

Piper 34.36 3.48 1.54 51. 80

Suweon #19 25.91 5.21 0.44 61. 66

40 Pioneer 931 33.16 4.43 .01 50. 36

Pioneer 988 28.43 5.22 0.91 57.93

Piper 28,89 4.65 0.45 59. 00

Suweon #19 27.34 5.29 0.40 58. 78
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