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Best timing of harvest for brown midrib forage sorghum yield, 
nutritive value, and ration performance
By Sarah E. Lyons, Quirine M. Ketterings, Greg Godwin, Debbie J. Cherney, Jerome H. Cherney, Michael E. Van Amburgh, John J. 
Meisinger, and Tom F. Kilcer

FIGURE 1
Summary of yield and forage quality of BMR brachytic dwarf forage sorghum as impacted by 
growth stage at harvest

These are averages of seven trials in central New York from 2014 to 2017. Quality parameters include total digestible 
nutrients (TDN), neutral detergent fiber (NDF) analyzed on an organic matter basis with amylase, 30-hour NDF 
digestibility (NDFD30), non-fiber carbohydrates (NFC), acid detergent fiber (ADF), dry matter (DM), crude protein (CP), 
and starch.
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Forage sorghum is a drought- and 

heat-tolerant warm-season grass that 

can be used for silage on dairy farms. 

Since it requires a soil temperature 

of at least 60°F for planting, the 

recommended planting time for New 

York is early June, unlike corn, which 

is usually planted earlier in the spring. 

This would allow time for a forage 

winter cereal harvest in mid- to 

late-May prior to sorghum planting. 

Forage sorghum also has comparable 

forage quality to corn silage for most 

parameters except for starch, which is 

typically lower in forage sorghum. The 

main question for this research was: 

Can forage sorghum be harvested in 

time for establishment of a fall cover 

crop or winter cereal double-crop in 

New York? To answer this question, we 

conducted seven trials in central New 

York from 2014 through 2017 to evaluate 

the impact of harvesting at the boot, 

flower, and milk growth stages versus 

the traditional soft dough stage on 

the yield and forage quality of a brown 

midrib (BMR) forage sorghum variety.

FIELD TRIALS
Seven trials were planted between 

early June and early July on two Cornell 

research farms in central New York. 

Sorghum was planted at a 1-inch seeding 

depth and 15-inch row spacing (15 lbs/

acre seeding rate). Two N-rates as urea 

treated with Agrotain (Koch Agronomic 

Services, LLC, Wichita, KS) were 

broadcast at planting (100 and 200 lbs 

N/acre) with the goal of having a non-N 

limiting scenario for these sites. Alta 

Seeds AF7102 (Alta Seeds, Irving, TX) 

was used for all trials. Forage sorghum 

was harvested at the boot, flower, milk, 

and soft dough stages. Harvest was 

done using a 4-inch cutting height. 

Measurements included dry matter 

(DM) yield and forage quality, including 

total digestible nutrients (TDN), neutral 

detergent fiber (NDF) analyzed on an 

organic matter basis with amylase, 

30-hour NDF digestibility (NDFD30), 

non-fiber carbohydrates (NFC), acid 

detergent fiber (ADF), dry matter (DM), 

crude protein (CP), and starch content. 

Forage quality parameters were entered 

into the Cornell Net Carbohydrate and 

Protein System (CNCPS) version 6.55, a 

ration formulation software, to predict 

how sorghum harvested at various 

growth stages would perform in a typical 

dairy total mixed ration (TMR) compared 

to corn silage. Forage sorghum, at each 

of the different growth stages, was 

substituted for 0, 25, 50, 75, and 100 

percent of the corn silage fraction of 
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FIGURE 2
Metabolizable energy (ME) allowable milk (A) 
and metabolizable protein (MP) allowable milk 
(B) of BMR brachytic dwarf forage sorghum 
predicted with the Cornell Net Carbohydrate 
and Protein System (CNCPS) version 6.55

Harvest took place at four growth stages, and sorghum 
was substituted for different percentages of corn silage 
in a typical dairy total mixed ration. Values are averages 
of seven trials in central New York from 2014 to 2017.
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the diet, and metabolizable energy (ME) 

allowable milk and metabolizable protein 

(MP) allowable milk were predicted.

IMPACT
Timing of forage sorghum harvest 

impacted both yield and forage quality. Yield 

did not increase beyond the flower stage 

for four trials or beyond the milk stage for 

one trial. For two trials, yield continued 

to increase until the soft dough stage. 

Averaged across all trials, yield increased 

from 4.8 tons DM/acre at the boot stage, to 

6.0 tons DM/acre at the flower stage, and 

6.8 and 7.1 tons DM/acre at the milk and soft 

dough stages, respectively (Figure 1). These 

results suggest that, in most cases, forage 

sorghum can be harvested at the flower 

or milk stage without losing a substantial 

amount of yield. With later harvests, forage 

quality parameters of DM, starch, and NFC 

were increased while CP, NDF, and NDFD30 

were decreased.

Without adjusting for DM intake, 100 

percent inclusion of forage sorghum 

harvested at the soft dough stage resulted 

in predicted ME allowable milk (90 lbs) that 

was similar to the 100 percent corn silage 

TMR (92 lbs) across sorghum inclusion 

amounts (Figure 2A). The lower starch 

content of less mature sorghum resulted 

in reduced ME allowable milk at greater 

inclusion in the diet, averaging 87, 88, and 

89 lbs for 100 percent inclusion of sorghum 

at the boot, flower, and milk stages, 

respectively. Predicted MP allowable milk 

for all sorghum growth stages was similar to 

that of corn silage (Figure 2B).

IMPLICATIONS
Forage sorghum can be a good 

alternative to corn silage in double-

cropping rotations with winter cereals 

grown for forage in New York. The BMR 

forage sorghum in this study could be 

harvested as early as the late-flower 

to early-milk growth stage without 

losing significant amounts of yield. 

However, early harvesting did affect 

forage quality, resulting in greater 

NDFD30, NDF, ADF, and CP, and less 

NFC, starch, and DM. Forage sorghum 

could replace corn silage in a dairy TMR, 

but energy supplements are needed if 

sorghum is harvested before the soft 

dough stage due to a lower starch 

content at the earlier harvest dates. 

Additional forage may also be needed in 

a sorghum-based TMR due to changes 

in fiber digestibility at different growth 

stages. The higher moisture content 

of less mature sorghum may also call 

for adjustments in chop length and/or 

silage additives, such as inoculants, for 

proper fermentation.
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