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Effects of soil moisture levels on growth and dry matter

accumulation of sorghums and corn

I. Growth and development of stem and leaf
Han, H.J., M. S. Han and S. B. Ahn*
Livestock Experiment Station, R.D. A.

Summary

This experiment was carried out outdoor by using large concrete pots in 1984 in order to examine the

effect of different levels of soil moisturc on growth of sorghum, sudangrass, sorghum-sudangrass hybrid and

corn. Soil moisture content was maintained with approximately 100, 80, 60 and 40% of field moisture capacity.

1.

The highest plant height of each crop was found at 60% soil moisture level with 298-374cm and the lowest
was found at 100% soil moisture level with 194-245¢m on August 2.

In the leaf blade length of the largest leaf of Pioneer 931, there was no difference as 104-106cm among
moisture levels except 100% soil moisture level. In corn, it also had no difference as 90-93cm among soil
moisture levels except 103cm at 60% soil moisture level.

Growth of stem diameter was, in general, less affected by soil moisture levels, which shows to the thickest
diameter at 40-60% soil moisture in Pioneer 931, at 40-80% soil moisture in Pioneer 988, and at 60%
soil moisture in corn.

Leaf area per plant of Pioneer 931 was associated with increasing of soil moisture levels except 40%, but
that of Pioneer 988 was decreased merkedly after July 26.

From July 27 to August 2, specific leaf area (SLA) of Pioneer 931 and Pioneer 988 at 60% soil moisture
level was 233-254cm2/g and this was larger than that of the early in July, but leaf area ratio (LAR) was

just opposite to above case.
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Seasonal change of soil moisture content of the experiment pot in per cent to field

Treatment

(Expected Dates investigated

soil moist. July 18 July 22 July 27 Aug. 3 Aug. 10 Average

content)

100% 94.2 9.2 93.1 103.6 95.3 96.1

80 74.5 77.0 77.7 80.3 76.6 77.2
60 63.9 75.2 66. 4 70.8 66. 4 68.5
40 37.5 36.0 38.7 31.7 32.8 35.3
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Table 2. Seasonal change of plant height (cm) of three sorghum species and corn in accordance
with different soil moisture levels before first cut in 1984

Soil Crop & Dates investigated

moisture variety June June June July July July July Aug.

level 14 21 28 5 12 19 26 2
100% Sorghum (P. 931) 36 43 57 85 114 147 185 194
Sor-sud. (P.988) 33 52 80 95 144 198 237 245
Sudan. (Piper) 54 68 71 103 110 156 201 200
Corn (Suweon #19) 39 65 95 113 132 176 209 226
80 Sorghum (P. 931) 36 62 78 125 182 250 291 329
Sor-sud. (P.988) 43 69 72 114 187 257 272 284
Sudan. (Piper) 37 73 81 94 133 202 207 220
Corn(Suweon #19) 36 62 83 117 161 168 252 242
60 Sorghum (P. 931) 46 73 102 167 237 307 335 374
Sor-sud. (P.988) 42 68 96 153 161 282 317 298
Sudan. (Piper) 48 77 101 147 195 226 289 301
Corn(Suweon #19) 37 65 83 144 176 237 278 301
40 Sorghum (P. 931) 50 71 103 160 208 273 337 350
Sor-sud. (P.988) 52 78 114 155 204 271 288 294
Sudan. (Piper) 57 59 92 158 196 250 275 236
Corn(Suweon #19) 43 59 84 142 177 228 260 270

Sor-sud. = Sorghum-sudangrass hybrid, Sudan. = Sudangrass

Table 3, Plant height (cm) of aftermath of sorghum, sorghum-sudangrass hybrid and sudangrass
in accordance with different soil moisture levels in 1984

Soil Dates investigated
moisture Crop & variety Aug. Aug. Sept. Sept. Sept.
level 24 31 7 14 21
100% Sorghum (P. 931) 83 85 109 123 147
Sor-sud(P. 988) 102 116 136 147 173
Sudan. (Piper) 101 138 131 143 -
80 Sorghum (P. 931) 92 141 165 180 208
Sor-sud (P. 988) 116 150 184 198 216
Sudan. (Piper) 111 128 148 175 -
60 Sorghum (P. 931) 95 137 153 214 278
Sor-sud(P. 988) 135 191 204 226 257
Sudan. (Piper) 129 139 173 200 -
40 Sorghum (P. 931) 89 137 137 191 233
Sor-sud (P. 988) 109 121 127 174 206
Sudan. (Piper) 93 134 105 147 -

Sor-sud=Sorghum-sudangrass hybrid
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Table 4, Leaf blade length (cm) of the largest leaf in the plant of three sorghum species and
corn according to different soil moisture levels before first cut in 1984

Soil Dates investigated

moisture Crop & variety June June June July July July July Aug.

level 14 21 28 5 12 19 26 2
100% Sorghum (P. 931) 26.6 33.3 4.7 57.3 70.3 72.0 77.0 83.3
Sor-sud(P. 988) 27.5 37.0 52.3 64.0 76.0 75.7 73.3 77.7
Sudangr. (Piper) 34.4 43.7 43.7 5.3 47.7 55.7 60.0 56.3
Corn(Suweon #19) 31.5 47.3 69.7 77.7 80.7 9.7 87.3 89.7
80 Sorghum (P. 931) 25.5 4.7 52.0 78.7 93.0 98.7 95.3 105.7
Sor-sub(P. 988) 30.1 49.3 56. 7 66.3 79.7 87.3 80.3 82.0
Sudangr. (Piper) 24.7 47.7 58.7 53.7 67.3 74.3 74.3 73.7
Corn(Suweon #19) 31.9 46.7 63.7 81.7 9.0 97.0 98.0 92.3
60 Sorghum (P. 931) 33.2 45.7 57.3 80.3 95.7 91.7 94.7 105.3
Sor-sud (P. 988) 30.7 47.3 64.3 75.7 66.3 79.0 81.3 84.3
Sudangr. (Piper) 26.2 52.7 61.0 67.3 84.7 77.3 76.0 79.0
Corn(Suweon #19) 27.2 47.7 61.3 90.3 96.3 103.3 104.0 102.7
40 Sorghum (P. 931) 36.7 48.0 64.0 81.3 91.3 83.7 94.7 104.3
Sor-sud (P. 988) 36.9 53.3 59.3 76.0 78.7 92.3 80.7 83.7
Sudangr. (Piper) 33.2 54.3 65.5 73.3 77.7 79.7 84.0 64.7
Corn(Suweon #19) 31.0 41.0 63.2 86.3 102.0 101.3 10L0 93.0

Sor-sud = Sorghum-sudangrass hybrid
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Table 5. Leaf blade width (cm) of the largest leaf in the plant of three sorghum species and

corn according to different soil moisture levels before first cut in 1984

Dates investigated

;Zilsturo Crop & variety June June June July July July July Aug.
level 14 21 28 5 12 19 26 2

100% Sorghum (P. 931) 2.7 3.7 4.4 55 5.9 57 6.0 6.3

Sor-sud (P. 988) 2.6 31 4.3 5.2 5.8 5.3 6.0 6.0

Sudangr. (Piper) 1.9 2.6 2.6 2.3 2.0 2.4 3.2 2.5

Corn{Suweon #19) 3.7 5.1 6.6 7.1 7.8 9.2 9.2 9.3

80 Sorghum (P. 931) 2.6 5.2 5.2 6.8 9.6 8.8 8.6 8.8

Sor-sud (P. 988) 3.0 4.2 4.8 5.2 6.9 7.4 6.9 6.2

Sudangr. {(Piper) 1.1 2.0 2.3 2.7 2.2 2.8 2.9 3.6

Corn (Suweon #19) 3.5 4.9 6.2 6.7 9.9 9.5 9.4 9.9

60 Sorghum (P. 931) 4.0 6.2 6.7 8.7 8.9 8.5 8.1 9.0

Sor-sud {P. 988) 2.8 4.5 5.6 6.5 6.6 7.0 6.3 6.4

Sudangr. (Piper) 1.3 2.1 2.5 3.0 3.4 3.5 3.2 3.1

Corn(Suweon #19) 3.7 4.7 6.2 7.8 8.9 9.8 9.8 10. 4

40 Sorghum (P. 931) 4.9 5.9 5.8 8.0 9.4 8.9 8.1 8.1

Sor-sud (P. 988) 3.3 5.1 4.0 5.4 6.6 8.1 7.8 7.1

Sudangr. (Piper) 2.2 2.2 2.6 2.9 3.4 3.6 3.8 3.2

Corn(Suweon #19) 3.5 5.0 6.1 9.1 9.1 9,5 9.3 9.3

Sor-sud = sorghum-sudangrass hybrid

Table 6. Stem diameter (mm) of three sorghum species
soil moisture levels before first cut in 1984

and corn in accordance with different

Dates investigated

Soil
moisture Crop & variety July July July July Aug.
level 5 12 19 26 2
100%  Sorghum (P. 931) 9.8 13.6 12.0 12.2 13.7
Sor-sud (P. 988) 8.9 10. 1 9.3 10.6 11.2
Sudangr. (Piper) 4.4 4.1 4.8 6.0 6.4
Corn(Suweon #19) 15.5 15.2 17.7 15.6 15.7
80 Sorghum (P. 931) 13.5 19.8 18.0 16.1 17.6
Sor sud(P. 988) 9.1 11.8 13.0 11.8 13.3
Sudangr. (Piper) 5.7 5.3 5.7 4.7 6.9
Corn(Suweon #19) 16.6 20.9 18.6 17.0 18.2
60 Sorghum (P. 931) 20.2 20.3 17.6 18.2 19.7
Sor-sud (P. 988) 13.0 13.7 15.7 12.7 12.5
Sudangr. (Piper) 7.1 8.2 6.9 7.5 7.9
Corn (Suweon #19) 19.2 18.4 22.3 211 21.7
40 Sorghum (P. 931) 16.0 19.8 19. 4 19.6 20,2
Sor-sud ( P. 988) 10.7 12.5 12.1 12.2 13.4
Sudangr. (Piper) 7.6 6.2 6.0 7.7 6.8
Corn(Svweon #19) 19.6 18.3 18.0 18.3 17.1

Sor-sud= Sorghuw-sudangrass hybrid m
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Table 7. Seasonal change of leaf area per plant (cm?) of three sorghum species and corn in
accordance with different soil moisture levels before first cut in 1984

Soil Dates investigated

moisture  Variety June June June July July July July Aug.

level 14 21 27 5 12 19 26 2
100 % P.931 154 302 561 507 1369 1355 1960 2678
P. 988 144 336 772 1270 1931 1904 2812 1577
Piper 132 314 304 337 404 407 635 489
S. #19 263 595 1441 1962 %501 3852 3801 3675
80 P.931 147 622 739 1768 3409 3881 3974 5829
P. 988 178 701 868 1587 4916 5642 5681 3546
Piper 48 273 350 468 1124 1415 1607 2553
S. #19 290 583 1027 2419 4434 4601 4799 4399
60 P. 931 293 1067 1429 4977 5695 5776 9163 12046
P. 988 186 997 1829 3723 4495 6457 7283 8499
Piper 75 349 560 1310 2624 2811 3206 3140
S. #19 209 641 935 2226 3876 5859 6531 6780
40 P.931 384 969 1270 2458 5980 6631 9544 9145
P. 988 299 1037 1810 2983 5820 7255 8543 4323
Piper 121 349 713 1447 2077 2514 4510 969
S.#19 250 485 1049 3078 411§ 4605 5695 4845

P. 931 =sorghum, P.988=sorghum-sudangrass hybrid, piper—=sudangrass, 5. #19=corn.

Table 8. Seasonal change of leaf area index (LAl) of three sorghum species and corn in acc-
ordance with soil moisture levels before first cut in 1984

Soil Dates investigated

moisture Crop & variety June June June July July July July Aug.

level 14 21 28 5 12 19 26 2
100% Sorghum (P. 931) 0.26 0.50 0.93 1.51 2.28 2.26 3.27 4.46
Sor-sud (P. 988) 0.24 0.56 1.29 2.12 3.22 3.17 4.69 2.63
Sudangr. (Piper) 0.66 L. 56 1.53 1.68 2.01 2.04 3.18 2.46
Corn{Suweon #19) 0.44 0.99 2.40 3.27 4.17 6. 42 6.34 6.12
80 Sorghum (P. 931) 0.25 1.04 1.23 2.95 5.68 6. 47 6.62 9.71
Sor-sud (P. 988) 0.30 1.17 1.45 2.65 8.19 9. 40 9.47 5.91
Sudangr. (Piper) 0.24 1.38 1.74 2.37 5.61 7.08 8.04 12.75
Corn(Suweon #19) 0.48 0.97 1.71 4,03 7.39 7.68 8.00 7.33
60 Sorghum (P. 931) 0.49 1.78 2.38 8.30 9.49 9.63 15.27 20.08
Sor-sud (P. 988) 0.31 1.66 3.05 6. 20 7.49 10.76 12.14 14.16
Sudangr. (Piper) 0.39 1.74 2.79 6.54 13.11 14.05 16.02 15.69
Corn(Suweon #19) 0.35 1.07 1.56 3.7 6. 46 9.76 10.89 11.30
40 Sorghum (P. 931) 0.64 1.62 2.14 4.10 9.97 1105 1591 1524
Sor-sud (P. 988) 0.50 1.73 3.02 4.97 9.70 12.09 14.24 7.21
Sudanger. (Piper) 0.60 1.74 3.57 7.23 10.38 12.57 22.56 4.83
Corn(Suweon #19) 0.42 0. 81 1.75 5.13 6. 86 7.67 9.49 8.07

Sor-sud = Sorghum-sudangrass hybrid
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Table 9. Specific leaf area (SLA, cm®*-LA/g-LW) of three sorghum species and corn according
to different soil moisture levels for a given growth period before first cut and afterm-

ath in 1984
Soil Period
moisture Crop & variety July 6 July 27 - Sept.8—
level July 12 Aug. 2 Sept. 14
(aftermath)
100% Sorghum (P. 931) 216. 3 202.6 217.1
Sorg. -sud. (P. 988) 236.7 206.4 231.3
Sudangrass (Piper) 187.6 312. 4 290.9
Corn (Suweon #19) 226. 1 169. 8 -
80 Sorghum (P. 931) 221.3 181.9 235.9
Sorg. -sud. (P. 988) 201. 8 254. 6 246.5
Sudangrass (Piper) 267.7 298. 7 289.0
Corn (Suweon #19) 213.0 197.8 -
60 Sorghum (P.931) 215.1 233.1 265. 9
Sorg. -sud. (P. 988) 201. 4 253.6 231.1
Sudangrass (Piper) 260.5 313.1 296. 9
Corn (Suweon # 19) 239.5 192.0 -
40 Sorghum (P.931) 246. 1 246. 8 214. 4
Sorg. -sud. (P. 988) 177.0 258.5 230.8
Sudangrass (Piper) 209.5 274.0 340. 9
Corn (Suweon #19) 330.0 195.4 -

LLA=Leaf area per plant in cm’, LW =Dry matter weight of leaf per plant in gram, Sorg.-sud. =Sorghum-sudangrass

hybrid.
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Table 10. Leaf area ratio (LAR, cm’-LA/g-DM) of three sorghum species and corn according to
different soil moisture levels for a given growth period before first cut and aftermath

in 1984
Soil Period
moisture Crop & variety July 6- July 27~ Sept. 8-
level July 12 Aug. 2 Sept. 14
(aftermath)
100% Sorghum (P. 931) 123.7 63.9 103. 0
Sorg. -sud. (P. 988) 131.5 36. 1 85. 8
Sudan. (Piper) 91.3 44.9 53.5
Corn (Suweon #19) 127.1 41.1 -
80 Sorghum (P. 931) 118.5 65.3 97.8
Sorg. -sud. (P.988) 94.0 46.4 85.3
Sudangrass (Piper) 139. 4 60. 5 76. 1
Corn (Suweon #19) 122.3 50.7 -
60 Sorghum (P.931) 97.0 70.0 113.7
Sorg. -sud. (P. 988) 95.7 57.8 88.5
Sudangr. (Piper) 121.6 101.2 97.4
Corn (Suweon 19) 129.1 45.5 -
40 Sorghum (P.931) 119.2 76.5 96. 4
Sorg. -sud. (P. 988) 90.3 55.9 97.2
Sudangrass (Piper) 96. 4 104. 3 99. 8
Corn (Suweon #19 165.0 54.2 -

em?-LA=Leaf area per plant in cm?, g-DM=Dry matter weight per plant in gram, Sorg. -sud. =Sorghum-sudangrass
hybrid.
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