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Studies on the Nitrate Concentration, Sugar Content and
Intake of Four Sorghum X Sudangrass Hybrids Grown under

Application of Animal Manure
S. Seo, J. G. Kim, E. S. Chung, D. E. Shin, Y. C. Lim and S. H. Yoon

ABSTRACT

A field experiment was carried out to compare the nitrate nitrogen concentration, sugar content, and
animal intake of four sorghum Xsudangrass hybrids (Sorghum bicolor (L.) Moench) grown under
application of animal manure in 1995. The application amount of animal manure were 40MT in cattle
manure, and 30MT/ha in swine and poultry manure. The four NLCF's recommended hybrids used in this
study were Pioneer 988, TE-Haygrazer and NC+ 855 (heading type), and Jumbo(headless type).

The nitrate nitrogen concentration of forage was 365mg/kg at 50~60cm of plant height, 50lmg at
100~120cm, and 502mg at 200~220cm, regardless of animal manure type and cultivar. The nitrate
nitrogen concentration of NC+ 855 and P 988 was 519 and 526mg, respectively, and were higher than
that(317mg) of Jumbo(P<0.05). The nitrate nitrogen concentration of stems was 376mg, and
significantly higher than that(135mg) of leaves(P<0.05) regardless of cultivar, and lower parts of stems
and leaves were higher than those of upper parts of plants.

The sugar contents of four sorghum X sudangrass hybrids were ranged between 3.1 and 3.7° in cattle
manure, 2.9 and 3.3° in swine manure, and 2.8 and 4.9° in poultry manure. The sugar content of NC+
855 was the highest as 3.9°, P 988 was second as 3.4°, and then TE-Haygrazer and Jumbo were lower
as 3.2° and 2.9°, respectively. '

Animal intake of sorghum X sudangrass hybrids P 988 and NC+ 855 were slightly higher than those
of Jumbo and TE-Haygrazer grown under application of cattle manure. Also the average intake of P 988
was a little higher than that of Jumbo. However, there were no significant differences of forage intake
among four recommended sorghum X sudangrass hybrids.

(Key words : Sorghum X sudangrass hybrids, Animal manure, Cultivar, Nitrate nitrogen concentration,
Sugar content, Animal intake)
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Table 1. Chemical soil properties of the experimental field before trial

Soil pH OM  Avail P,0s Exch. cation (cmol'/kg) NOs-N
depth(cm)  (1:5 H20) (gkg)  (mgike) K Ca Mg Na (mg/ke)
0~10 7.1 26 217 1.07 7.40 1.53 0.06 19
10~20 72 27 197 0.95 7.29 1.45 0.07 13
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Table 2. Dry matter (DM) content and chemical characteristics of animal manure

Item DM T-N P,0s K20 CaO MgO Na, O
............................................. % e sieenevasresicasarasatstontrrarenesaaeennny
Cattle manure 31.9 1.64 1.70 1.78 1.08 0.61 0.19
Swine manure 34.9 1.86 5.02 1.68 2.61 1.07 0.19
Poultry manure 382 2.07 4.37 1.86 10.43 1.93 0.34

Table 3. Nitrate nitrogen (NO3-N) concentration of four forage sorghum X sudangrass hybrids
grown under application of animal manure as affected by plant height (Averaged of

cattle, swine and poultry manure)

NOs - N (mg/kg)

Cultivar
50 ~60cm* 100~ 120cm 200 ~220cm Average
P 988 412 248 618 526
Jumbo 276 334 342 317
TE-Haygrazer 421 463 497 461
NC+ 855 349 658 552 519
Average 365 501 502 456
LSD (0.05) 168
* Plant height.
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Table 4. Nitrate nitrogen (NOs-N) concentration of four forage sorghum X sudangrass hybrids
grown under application of animal manure as affected by leaf and stem (Averaged

of cattle, swine and poultry manure)

Cultivar NOs - N (me/ke)
Leaf Stem Average
P 988 164 388 276
Jumbo 106 309 208
TE-Haygrazer 134 321 228
NC+ 855 136 485 310
Average 135 376 256
LSD (0.05) NS NS NS
NS : not significant.
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Table 5. Nitrate nitrogen (NO;-N) concentration of P 988 forage sorghum X sudangrass
hybrid grown under application of animal manure as affected by part of leaf and
stem (Averaged of cattle, swine and poultry manure)

Leaf Stem
Upper Lower LSD(0.05) Upper Middle Lower  LSD(0.05)
NO;-N(mg/kg) 58 151 34 357 511 610 132
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Table 6. Sugar content of four forage sorghum X sudangrass hybrids grown under application

of animal manure

Sugar content (brix, ° )

Cultivar .
Cattle manure Swine manure Poultry manure Average

P 988 33 33 3.5 34

Jumbo 3.1 29 2.8 29
TE-Haygrazer 3.1 30 3.4 32

NC+ 855 3.7 3.0 4.9 3.9

Average 33 31 3.7 34
LSD (0.05) 0.9

* Investigated at 180~200cm of plant height.
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Table 7. Intake of four forage sorghum X
sudangrass hybrids grown under
application of cattle manure

Cultivar Intake (%)
P 988 72.6
Jumbo 63.5
TE-Haygrazer 60.0
NC+ 855 719
Average 67.0
LSD (0.05) NS

NS : not significant.
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Table 8. Intake of P 988 and Jumbo sorghumx sudangrass hybrids grown under application

of animal manure

Intake (%)

Cultivar -
Cattle manure Swine manure Poultry manure Average
P 988 66.8 63.0 64.8 64.9
Jumbo 60.3 62.7 55.0 59.3
LSD (0.05) NS

NS : not significant.
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