http://forageresearch.tamu.edu Forage Research in Texas 2003. CPR-5267

ROW SPACING AND MATURITY OF FORAGE SORGHUM SILAGE IN NORTH
CENTRAL TEXAS

T.J. Butler and J.P. Muir
Texas A&M University Agriculturd Research and Extension Center, Stephenville, TX

Summary and Application

Forage sorghum varieties (Brown midrib
and conventional) were planted in early
April at Stephenville during the 2001 and
2002 growing seasons at three row
gpacings (12, 18, and 36-in.). In 2002,
varieties were harvested at six maturities
(boot, early head, early dough, mid
dough, late dough, and hard seed) to
determine the effect on silage production.
As row spacing decreased from 36, 18,
and 12-in., total production at mid-dough
stage increased from 16.0 to 19.1 and 24.0
tondA @ 35% dry matter (DM),
respectively in 2001; and from 15.7 to
190, and 214 tonA @ 35% DM,
respectively in 2002. Total production
increased with maturity from boot, early-
heading, early-dough, mid-dough, late-
dough, and hard seed by 9.3, 12.7, 14.5,
18.7, 20.2, and 20.3 tondA @ 35% DM,
respectively. Forage sorghum slage
nutritive value was highest (lowest ADF,
NDF, and lignin) at the late dough stage.
Therefore forage sorghum silage should
be planted on narrow rows and be
harvested athe late dough stage.

Introduction

Forage sorghum slage has the potentid
to replace more expensve corn dlage in
Texas dary and beef feedlot indudtries.
Producers are concerned, however, about
sorghum yields if these are harvested early
enough to have comparable qudity. In an
effort to address the low forage sorghum
qudity issue, seed companies have
developed brown mid-rib (BMR) varieties
with lower lignin.  Lignin is an indigedible
fiber component that often ties up other

nutrients. The BMR varidies often have a
lodging problem, however, snce ther sems
ae wekened by low lignification. The
question of an ided row spacing dso affects
yidds and lodging of forage sorghum. This
aticle reports the vyidds and lodging
observed during two separate experiments
(one irrigated, the other dryland) that
compared lodging and vyidds of both
conventiond and BMR forage sorghums as
affected by row spacing and maturity a
harvest time in north central Texas.

Methods and Materials

The experiments took place at the Texas
A&M Universty Agriculturd Research and
Extenson Center a Stephenville (Erah
County), on a Windthorst (fine loamy sand)
0il. Three replications of fifteen forage
sorghums (10 BMR and 5 conventiond)
were planted in 2001 under irrigation (25 in.
irigation and ranfdl for the growing
season) and three forage sorghums (2 BMR
and 1 conventiond, the best performers
from 2001) were planted under dryland
conditions in 2002 (20 in. ranfdl for the
growing season from Mar - July). Seeding
rate was 8 Ib pure live seed (PLS)/A in early
April and row spacings tested were 36, 18,
and 12-in. Plots were fertilized with P and K
according to soil test and 150 |b N/A.

Forage sorghum yidds were edtimated
by weghing hand-harvested materia from 3
x 10 ft area from each plot (thus, one row
from the 36 in. spacing, two rows from the
18 in. spacing, and three rows from the 12
in. spacing). A portion of the sample from
each plot was chopped, using a leaf/branch
chopper; and percent DM was cdculated
after being dried in a forced-ar oven for 3
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days at 140°F. Silage yields are reported at
35% DM. Lodging was measured
throughout the season and was recorded as
percent of plants lodging in the interior rows
of each plot.

Resultsand Discussion

In 2001, the conventiond forage
sorghums generdly had greater yields than
the BMR varieties (Table 1). There were
differences in percent lodging within the
BMR’'s. Percent lodging of BMR 100, BMR
344, and BMR 110 was 61, 53, and 73%,
repectively, while percent lodging of BMR
Darymaster, BMR Millenium, BMR 327-
35, and BMR 327/36 was only 2, 3, 4, and
1%, respectively.

As row spacing decreased from 36, 18,
and 12-in., tota production increased from
16.0, 19.1, and 24.0 tondA @ 35% DM,
respectively in 2001, and from 15.7, 19.0,
and 21.4 tondA @ 35% DM, respectively in
2002 (Fig. 1).
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Fig. 1. Effect of row spacing on forage
sorghum  dlage yidd during the 2001
(irrigated) and 2002 (dryland) growing
seasons averaged over varieties a the mid-
dough maturity leve.

In 2002, tota production increased with
increedng  maurity from laie-boot, early-
heading, early-dough, mid-dough, late
dough, and hard seed by 9.3, 12.7, 145,
18.7, 20.2, and 20.3 tondA @ 35% DM,
respectively (Table 2). Crude protein (CP)
concentrations tended to decresse with
increedng maturity, and dther decreased
(boot, early-head, and late-dough) or
remaned unchanged (early-dough, mid-
dough, and hard seed) after endling. Neutrd
detergent fiber (NDF) and acid detergent
fiber (ADF) concentrations tended to
decrease with increesng maturity and after
ensling. Lignin concentrations varied with
stage of maturity and ensilage.

In 2002, row spacing did not affect DM
% a any harvest stage of maurity (Table 3)
or sorghum dlage qudity (data not shown).
Totd production was grestest for al stages
of maturity at 12-in. row spacing, and at 18-
in. row spacing for late-boot and hard seed
dages of maturity. Total production was
lowest for dl dages of maturity at 36-in.
row gpacing. Total production increased
with increasing maturity at al row spacings.

Conclusion

Conventiond forage sorghum  varieties
generdly had greater yidds and less lodging
than BMR varieties. However, varieties such
as BMR 327/36 and BMR DaryMaster
produced moderate yields (21.68 and 20.49
tondA @ 35% DM, respectivey) with low
lodging % (1 and 2% lodging, respectively).
Based on the results of this study, forage
sorghum silage should be planted on 12 in.
rows and harvested at the late dough stage
due to greater production and higher slage
nutritive value.
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Table 1. Forage sorghum silage dry matter (DM) yields (adjusted to 35% moisture) and percent
lodging under irrigation and harvested a the dough stage in 2001.

DM | Dough TongdA Lodging Rank
Varieties Company % Stage | @35DM %
Supersile20 Triumph 28 Ealy 24.47 0 1
FS-555 HyTest 28 Mid 23.35 5 2
333 Garst 28 Ealy 22.89 1 3
310/45 MMR 33 Mid 22.86 0 4
BMR 100 Seed Resource 32 Mid 21.83 61 5
BMR 327/36 MMR 28 Mid 21.68 1 6
BMR DaryMagter | Richardson 33 Mid 20.49 2 7
Silo600D Richardson 34 Late 20.42 0 8
BMR 344 Gast 32 Late 20.41 53 9
BMR HT110 HyTest 32 Late 19.52 73 10
BMR Millenium Moss 31 Mid 17.10 3 11
BMR 327/35 MMR 31 Mid 16.78 4 12

n=9 n=9 n=9
LSD 3.75 75
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Table 2. Effect of harvest maturity and endlage on forage nutritive value averaged over three forage sorghum varieties and three row
gpacings at the Stephenville Experiment Station in 2002,

Boot Early Head Early Dough Mid Dough L ate Dough Hard Seed
Yidd
35% DM 9.3 12.7 14.5 18.7 20.2 20.3
LSD Yidd 0.05 — 0.9
Enslage
Before | After Before | After Before | After Before | After Before | After Before | After
% DM 0.17 0.19 0.21 0.23 0.24 0.25 0.29 0.28 0.33 0.32 0.35 0.34

LSD DM 0.05 — 0.02

% CP 97 [82 | 89 | 75 | 78 | 74 | 74 | 69 | 68 | 61 | 65 | 60

LSD CP 0.05 = 0.5

%NDF [693 |[646 | 661 | 628 | 616 | 588 | 600 | 585 | 556 | 560 | 578 | 56.2

LSD NDF g.05=1.25

%ADF |406 [384 | 380 [372 | 354 [348 | 334 [351 | 311 [322 | 324 |328

LSD ADF .05 =0.75

%Lignn |34 [30 | 41 [34 | 37 |35 | 38 |44 | 36 [36 | 43 [40

LSD Lignin g 05 = 0.25

Table 3. Effect of row spacing and harvest maturity, averaged over three forage sorghum varieties planted dryland at 8 b seed/A at the
Stephenville Experiment Station in 2002.

Boot Early Head Early Dough Mid Dough Late Dough Hard Seed
Row DM | Yidd' DM |Yidd |DM | Yidd DM |Yidd |DM | Yidd DM | Yidd
Spacing % 35% % 35% % 35% % 35% | % 35% % 35%
12in. 17 105a 22 148a| 25 | 166a 29 214a | 33 | 222a 35 225a
18in. 17 9.7a 21 128b | 24 | 15.0b 29 19.0b | 33 | 21.0b 35 229a
36in. 17 7.7b 20 104c | 24 | 11.7c 29 157c | 32 | 169c 34 17.3b
LSD n.s. 14 n.s. 17 n.s. 14 n.s. 1.0 n.s. 10 n.s. 2.6

T Yields are adjusted to 35% DM.



