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Summary

Field and phytotron experiments were conducted to determine the effect of morphological growth stage
and environmental temperature on Weender components and net energy lactation (NEL) in corn cv. Blizzard
and sorghum cv. Pioneer 931 and Sioux at Munich Technical University from 1978 to 1981. Various growth
stages of maize and sorghum were grown for 42 days at 4 temperature regimes (30/25, 25/20, 28/18 and 18/8
degree C) and mid-summer sunlight over 13 hour days.

The results obtained are summarized as follows:

1. Accumulation of crude protein in maize and sorghum plants was associated with leaf weight ratio and leaf
area ratio (P<0.1%). Crude protein in the plants were shown to have a great synthesis rates at early growth
stages. The highest concentration of crude protein were found at 3-leaf stage with 31.4% and 33.9%
for maize and sorghum, respectively.

2. Synthesis of crude fiber was increased after growing point differentiation markedly and were shown the
highest concentration at heading stage with 28.4% and 31.5% for maize and sorghum, respectively. During
the maturities, the crude fiber contents in maize were, however decreased and shown a value of 19.5%
at physiological maturity, while that of sorghum were increased continuously.

3. NEL value in maize and sorghum plants at 3-leaf stage were 5.98 MJ and 5.64 MJ-NEL/kg DM, respectively.
However, NEL accumulation in the plants were declined as morphological development and shown the
lowest at growing point differentiation with 5.82 MJ (maize) and 5.46 MJ/kg (sorghum). During the late
maturity, the NEL value of maize were increased markedly and shown a value of 6.70 MJ and 6.94 MJ/kg
for milkstage and maturity stage, respectively, while NEL value in sorghum were not increased markedly.

4. Net energy lactation in maize and sorghum plants were associated with synthesis rate of non-structural
carbohydrates, especially mono- and disaccharose, while cell-wall constituents and crude fiber lowerd
NEL contents (P<0.1%).

5. NEL accumulation and starch value were decreased under high temperature. The NEL concentration of
4-leaf sorghum under different environmental temperatures of 30/25, 25/20, and 18/8 degree C were
4.87 MJ, 5.46 MJ and 5.81 MJ/kg, respectively.
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Table 1,

Influence of morphological development on Weender components and net energy lact-

ation in maize cv. Blizzard and sorghum cv. Sioux

Weender components 3-leaf  5-leaf 8-leaf Final  Boot Flow.  Soft Hard  Maturity
and net energy stage  stage  stage  leafl stage  stage dough dough stage
Blizzard (maize)
Crude ash (%) 3.2 12,8 115 10.0 7.2 .0 4.6 4.4 4.4
Crude protein (%) 31. 4 27.3 20.6 12.2 9.0 .6 5.7 5.4 5.7
Crude fat (%) 4.8 3.5 2.5 1.7 1.3 1.1 1.6 2.3 2.8
Crude fiber (%) 6.5  20.6 231 284 257 226 19.6 19.5  20.4
N-free Extr. (%) 34.1 358 417 47.7 56.8 62.7 69.0 68.4  66.7
TNC (%) 2.5 4.9 53 105 211 26,4 303 20.5 13.2
NDF (%) 38.7 44.4 50.4 528 52.1 49.8  47.6  46.5  46.0
NEL (MJ / kg DM) 5,98 582 590 612 634 651 6.70 6.94 6 94
Starch value (StE) 584 550 552 574 596 642 659 668 669
Sioux (Sorghum)
Crude ash (%) 4.0 12,9 12.2 9.6 7.8 6.1 2 4.5 4.1
Crude protein (%) 33.9 30,1 2.7 12,7  10.4 .2 7.6 6.8 6.5
Crude fat (%) 52 4.1 3.3 2.4 1.9 1.5 1.4 1.3 1.2
Crude fiber (%) 14.0 187 256 3L.5 30,8 31.5 3.9 32.1 32.1
N-free Extr. (%) 329 34.2  37.2  43.8  49.1 52,7 539 553  56.1
TNC (%) 3.5 3.3 2.1 3.8 7.4 134 17.5  20.1  15.3
NDF (%) 36.3  47.0 527 659  65.4 64.9 59.8 57.6  57.1
NEL (MJ/kg DM) 564 557 546 558 561 575 594 601 5093
Starch value (StE) 550 516 463 476 480 511 525 530 535
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Table 2. Correlation coefficients between growth parameter and chemical components of maize
cv. Blizzard and sorghum cv. Pioneer 931

Chemical Sorghum (Pioneer 931) Maize (Blizzard)
components
and net energy PL LA SpecLA LAR LWR PL LA SpecLA LAR LWR
Organic matter 0.96 0.45 —0.94 —0.95 -—0.95 0.84 ns —0.84 —0.95 —0.97
Crude protein —0.98 —0.59 0.95 0.99 0.98 —0.95 -0.79 0.80 0.99 0.98
Crude fat —0.99 —0.52 0. 87 0.99 0.98 —0.82 —0.79 ns 0.64 0.61
Crude fiber 0. 95 0.70 —0.95 —0.97 —0.96 ns 0.78 ns ns ns
N-free Extr. 0. 96 ns —0.89 —0.94 —0.94 0.87 ns —0.83 —0.96 —0.98
MJ-NEL 0.92 ns —ns —0.90 —0.89 0.77 ns —0.90 —0.92 —0.9%4
StE —0.55 —0.83 0.93 0.61 0.60 0.66 ns —0.84 —0.83 —0.87
DDM —0.96 —0.49 0.92 0. 95 0.94 —0.70 ns 0.77 0.75 0.74
DOM —0.95 —0.48 0.92 0.94 0.93 —0.64 ns 0.75 0.72 0.70
TNC 0.82 ns —0.90 —0.81 —0.80 0.71 (.63 ns —0.54 —0.53
NDF 0. 93 0.75 —0.82 —0.95 —0.94 ns 0. 60 ns ns ns
P<5% :r?=0.42, P<19% :r*=0.53, P<0.19% :r’=0.65 n=22, PL=plant length, Spec. LA =specific lcaf area,
LA=leaf area, LAR =leaf arca ratio, LWR =leaf weight ratio, NEL=net energv lactation, StE =Stacch valuc,

DDM = digestible dry matter, DOM=digestible organic matter, TNC =fructosan+mono-and disaccharose.
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Table 3, Temperature treatment effects on Weender components, reserved carbohydrates and

net energy lactation in sorghum cv. Sioux.

Growth* Temperature Crude Crude Crude Crude N-free
stages in degree C ash protein  fat fiber Fxt r. TNC NDF NEL
(day / night) (%) (%) %) (%) (%) (%) (%)  (MJ/kg)
S loaf 18/ 8 7.0 10.3 3.6 244 547 142 59.8 599
25/20 89 1.1 28 295 47.7 6.8 705 573
sase 30 /25 8.4 106 19 331 460 55 7.3 565
et 18/ 8 7.7 187 4.7 223 466 7.6 552  5.93
25 /20 10.2 175 3.1 260 432 4.2 632 562
stage 30/25 8.8 133 2.4 314 441 3.9 676 559
18/ 8 10.5 28.7 53 185 451 6.8 420 581
Aleaf 25/ 20 1229 253 3.9 212 37.7 46 50.6  5.46
stage 30/25 1221 186 3.1 287 375 4.0 56.2  4.87
18/ 8 1.5 366 58 142 3.9 3.9 255  5.58
2 lea 25/ 20 13.8 28,6 4.3 209 329 3.8 369 5234
stage 30/ 25 13.6 247 3.5 246 336 2.8 432 5.3l
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