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II. EFFECT OF HYBRID MATURITY, UNDERDRAINAGE SYSTEM AND
PLANTING DENSITY ON PLANT COMPONENTS AND CHEMICAL
CONSITITUENTS OF FORAGE MAIZE

Yutaka Utyama, Iwao NanJdvo, Noriyoshi Matsti, Takeshi Ozakl,
Kenzi AKiTA and Kaoru IsHIDA

Abstract

We reported here the effect of hybrid maturity, underdrainage system and planting
density on relative proportion of plant part and chemical constituents of maize (Zea mays
L.) cultivar P3732 and P3432. The chemical constituents were analysed only for cultivar
P3732. Results obtained were as follows. Symbols of treatment are shown in table 1.

1. Dry weights of leaf blade (LB), leaf sheath+culm+tassel (STEM) and shank +cob +husks
(ear residue, ER) were in the order of cultivar P3432 > P3732, but the reverse was observed
for grain weight. There were the same order for the relative proportion of dry weight of
each plant part to dry weight of whole plant. In both cultivars, the dry weight of all of
the plant parts decreased with decreasing drainage. The relative proportion of LB and
STEM increased and that of grain decreased with decreasing drainage. In both cultivars,
the dry weight of all of the plant parts decreased with increasing density and the extent of
decrease was in the order of cultivar P3432 > P3732. The relative proportion of LB increased
and that of grain slightly decreased with increasing density.

2. Moisture content of LB, STEM and whole plant decreased with decrease in drainage.
Irrespective of density, crude protein content was in the order of plot 201 and 202 < 101 and
102, and crude fiber, lignin and crude silicate contents were in the order of plot 201 and 202
> 101 and 102. Crude fat content was in the order of plot 202 < 101, 102 and 201 in low
density. NDF content in all of density and crude ash content in high density were in the
order of plot 202 > 101, 102 and 201. Drainage treatment had little effect on the content of
the other constituents.

3. The moisture content of LB and STEM were in the order of high < medium and low
density. Irrespective of drainage treatment, crude protein content was in the order of iow »
medium and high density ; ligin content was in the order of low and medium < high density;
and crude silicate content was in the order of low { medium and high density. In plot 201
and 202, crude fiber content was in the order of low { medium and high density, and ADF
and NDF contents were in the order of low and medium < high density. Crude fat content
was in the order of low > medium and high density in plot 101 and low and medium > high
density in plot 202. Density had little effect on the content of the other constituents.
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Table 1. Dry weight of different plant parts as affected by hybrid
maturity, drainage system and planting density.

P3732 P3432
Drainage
system Planting density
L M H Avg L M H Avg
Leaf blade (g/plant)
101 26.6 25.2 20.4 241 41.8 35.0 25.6 34.1
102 28.4 25.8 23.8 26.0 37.8 35.0 26.2 33.0
201 22.0 24.4 154 20.6 31.2 24.4 154 23.7
202 23.0 16.4 15.4 18.3 28.4 25.8 18.2 24.1
Avg 25.0 23.0 18.8 22.3 34.8 30.1 21.4 28.8
Stem (g/plant)
101 70.0 65.0 49.0 61.3 119.8 73.0 58.0 83.6
102 70.0 66.4 57.6 64.7 91.0 89.0 54.8 78.3
201 53.6 65.4 35.8 51.6 83.8 52.2 34.6 56.9
202 61.0 37.8 33.0 43.9 68.8 55.8 35.8 53.5
Avg 63.7 58.7 43.9 55.4 90.9 67.5 45.8 68.1
Ear residue (g/plant)
101 40.7 33.7 28.5 34.3 61.8 31.5 31.1 43.5
102 39.6 36.4 31.5 35.8 4.6 46.9 29.5 40.3
201 33.6 34.7 18.8 29.0 39.4 26.4 18.1 28.0
202 31.7 18.1 16.2 22.0 38.0 25.6 16.6 26.7
Avg 36.4 30.7 23.8 30.3 46.0 34.1 23.8 34.6
Grain (g/plant)
101 150.7 142.3 107.9 133.6 144.0 128.1 104.5 125.5
102 155.9 150.4 124.0 143.4 153.3 125.0 97.4 125.2
201 124.9 123.4 68.4 105.6 119.3 95.3 46.5 87.0
202 115.7 70.1 57.5 81.1 101.1 74.4 48.0 74.5
Avg 136.8 121.6 89.5 116.0 129.4 105.7 74.1 102.1
. Stem contains leaf sheath, 3. Hybrid
culm and tassel. P 3732 : extremely early maturing,
. Ear residue contains shank, Pioneer A
cob and husks. P 3432 : early maturing, Pioneer 1
. Drainage system 5. Planting density
Symbol Main Qrain Suppler_nentary mole Symbol Intral_"ow Plants/nf
spacing drain spacing spacing
101 10m 1m L 30m 4.6
102 10m 2m M 22.5 6.2
201 20m 1m H 15 9.3
202 20m 2m

Inter-row spacing : 70cm
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Table 2. Relative proportion of different plant parts of maize as affected by
hybrid maturity, drainage system and planting density.
P3732 P3432
Drainage
Planting density
system

L M H Avg L M H Avg

Leaf blade (%)
101 9.2 9.5 9.9 9.5 11.4 12.8 11.7 12.0
102 9.5 9.2 10.0 9.6 11.6 11.8 12.6 12.0
201 9.4 9.8 11.1 10.1 11.4 12.3 13.4 12.4
202 9.9 11.5 12.6 11.3 12.0 14.2 15.3 13.8
Avg 9.5 10.0 10.9 10.1 11.6 12.8 13.3 12.6

Stem (%)

101 24.3 24 .4 23.8 24.2 32.6 26.7 26.5 28.6
102 23.3 23.8 24.3 23.8 27.9 30.1 26.4 28.1
201 22.9 26.4 25.9 25.1 30.6 26.3 30.2 29.0
202 26.4 26.5 27.0 26.6 29.0 30.7 30.1 29.9
Avg 24.2 25.3 25.3 24.9 30.0 28.5 28.3 28.9

Ear residue (%)
101 14.2 12.6 13.9 13.6 16.8 13.7 14.2 14.9
102 13.5 13.1 13.4 13.3 13.7 15.8 14.2 14.6
201 14.3 14.0 13.6 14.0 14.4 13.3 15.8 14.5
202 13.7 12.8 13.3 13.3 16.1 14.1 14.0 14.7
Avg 13.9 13.1 13.6 13.5 15.3 14.2 14.6 14.7

Grain (%)

101 52.3 53.5 52.4 52.7 39.2 46.8 47.7 44.6
102 53.0 53.9 52.3 53.1 46.9 42.2 46.8 45.3
201 53.4 49.8 49 4 50.9 43.6 48.1 40.6 4.1
202 50.0 49.2 47.1 48.8 42.8 41.0 40.5 41.4
Avg 52.2 51.6 50.3 51.4 43.1 44 5 43.9 43.8

1. Symbols are the same as those in table 1.
2. Stem contains leaf sheath, culm and tassel.
3. Ear residue contains shank, cob and husks.
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Table 3. Moisture content of different plant

parts and whole plant of maize (P3732)

as affected by drainage system and
planting density.

Drainage Planting density
system L M H Avg
Leaf blade (%)
101 57.5 54.4 58.5 56.8
102 48.5 56.3 53.7 52.8
201 41.2 44 4 37.7 41.1
202 44.4 42.7 36.4 41.2
Avg 47.9 49.5 46.6
Stem (%)
101 76.7 76.5 75.9 76.4
102 76.0 76.4 76.0 76.1
201 73.8 73.6 73.5 73.6
202 72.9 72.6 63.1 69.5
Avg 74.9 74.8 72.1
Ear (%)
101 42.1 40.2 43.4 41.9
102 41.4 40.9 41.0 41.1
201 41.9 414 40.6 41.3
202 41.8 41.0 39.5 40.8
Avg 418 40.9 41.1
Whole plant (%)
101 58.5 57.5 58.3 58.1
102 56.8 57.5 57.3 57.2
201 54.5 55.9 54.8 55.1
202 55.5 55.0 48.2 52.9
Avg 56.3 56.5 54.7

javd

Symbols are the same as those in table 1.

Stem contains leaf sheath, culm and tassel.

In this table ear is not ear residue, but contains
grain.
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Table 4. Content of chemical constituents in whole plant of maize (P3732)
as affected by drainage system and planting density.

Drainage Planting density Planting density
system L M H Avg L M H Avg
Crude protein (%) ADF (%)
101 8.6 7.8 8.3 8.2 18.0 17.8 15.8 17.2
102 8.6 7.8 8.0 8.1 17.0 17.8 19.2 18.0
201 7.5 6.4 6.3 6.7 14.9 16.8 18.6 16.8
202 6.6 6.3 6.1 6.3 17.2 18.3 18.8 18.1
Avg 7.8 7.1 7.2 16.8 17.7 18.1
Crude fat (%) NDF (%)
101 3.7 3.4 3.1 3.4 32.6 34.5 33.2 33.4
102 3.0 3.4 3.2 3.2 36.9 34.1 32.8 34.6
201 3.2 3.2 3.3 3.2 33.0 30.9 36.1 33.3
202 2.8 3.3 3.2 3.1 36.8 37.6 39.1 37.9
Avg 3.2 3.3 3.2 34.8 34.3 35.3
Crude fiber (%) Lignin (%)
101 13.8 14.4 12.9 13.7 0.4 0.4 0.4 0.4
102 13.4 13.7 13.8 13.6 0.5 0.5 0.5 0.5
201 14.1 15.9 16.7 15.6 1.6 14 1.7 1.6
202 15.3 16.4 16.7 16.1 1.7 1.8 2.0 1.8
Avg 14.2 15.1 15.0 1.1 1.1 1.2
NFE (%) Silicate (%)
101 69.4 70.1 71.5 70.3 0.3 0.5 0.5 0.4
102 70.8 70.7 70.4 70.6 0.1 0.8 0.2 0.4
201 70.8 70.3 69.5 70.2 1.1 1.1 1.0 1.1
202 70.8 69.4 69.0 69.7 1.2 1.3 1.7 14
Avg 70.5 70.1 70.1 0.7 0.9 0.9
Crude ash (%) 1. Symbols are the same as those in
101 4.5 4.3 4.2 4.3 table 1.
102 4.2 4.4 4.6 4.3 2. Values expressed on dry matter basis.
201 4.4 4.2 4.2 4.3 3. Crude protein % = Total N % X 6.25
202 4.5 4.6 5.0 4.7

Avg 4.4 4.4 4.5
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