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Farmers on the hot, dry plains from Texas to South 
Dakota use grain sorghum like Com Belt farmers use com. 
Western Minnesota's summer climate has started to re
semble that of the western plains. Does this mean that 
1977 is the year for grain sorghum in Minnesota? 

Water Requirements 
The common opinion that sorghum has a lower water 

requirement than com is true but unimportant. Water 

Above: the Minnesota Agricultural Experiment Station has developed 
two grain sorghum hybrids-Minnesota 1 and the new RS 455 released 
regionally in 1976. Below: three types of sorghum for Minnesota: 
grain sorghum, sweet sorghum, and some sudangrass hybrids have naked 
seed like corn. The older sweet sorghum and sudangrass varieties pic
tured have seed with hulls or mixtures of seed with and without hulls. 
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requirement (pounds of water used per pound of dry mat
ter produced) shows the crop's efficiency in using water 
when soil moisture is at an optimum level. Comparable 
water requirements for various crops are 304 for sorghum, 
349 for com, 267 for proso millet, 583 for oats, 557 for 
wheat, 646 for soybeans, and 700 for field beans. The 304 
pounds of water needed to produce a pound of sorghum 
costs nearly 2 cents through a Minneapolis water meter. 
Assuming that the plant is 45 percent grain, the water cost 
of 1 pound of grain is 4.3 cents plus the water lost by runoff 
and by evaporation from the soil surface. While such 
figures are interesting, water requirement and drought 
tolerance are unrelated. 

Drought Tolerance 

Three characteristics of sorghum give it a potential 
advantage over com in dry areas: 
• Com is cross-pollinated. Severe drought at silking time 
may cause barren (no kernels) ears. Sorghum is self-polli
nated and because of tillering produces heads over a long 
time. Consequently short periods of drought do not seri
ously damage the crop. In a long drought, sorghum pro
duces fewer and smaller heads but they are rarely without 
kernels. 
• An optimum relationship between plant population and 
moisture supply is often critical with com but unimportant 
with sorghum. When soil moisture is plentiful, sorghum 
heads grow large and tillers produce heads. But if drought 
occurs, heads are small and fewer tillers develop. Conse
quently, sorghum growers can plant high populations for 
potentially high yields. Com growers can choose between 
high populations for maximum yields or lower populations 
with less chance of serious loss from drought. 
• Sorghum foliage resists drying. At equal moisture 
stress, com leaves lose a greater percentage of their water 
content than do sorghum leaves. The waxy coating on 
sorghum leaves and stems may be an important cause. 
This coating often gives the leaf sheaths a sticky, frosty 
appearance. 

Adaptation in Minnesota 

Early maturing grain sorghum hybrids are adapted to 
southern and parts of central Minnesota. Low tempera
ture, not length of growing season, is the limiting factor for 
grain sorghum. Mean 1 temperatures during July should be 
at least 80°F for maximum yields. Daytime temperatures 
of over 90°F are needed for maximum photosynthesis. 
Normal mean temperatures for July are about 74°F for 

1The average of the high (usually in daytime) and low (usually at 
night) temperatures for each day. 



Lamberton and Rosemount, 71°F at Morris, and 69°F in 
northwestern Minnesota. 

Night temperatures below 5SOF for a week at the head
ing and pollination stage may result in heads without much 
grain. Normal night temperatures during August range 
from about 65°F in southern to 60°F in northwestern Min
nesota. In September, the range is from 56°F in southern 
to 50°F in northwestern Minnesota. Consequently, low 
temperatures prevent successful production of grain sor
ghum in northern Minnesota or as a late-planted emergen
cy grain crop in southern Minnesota. When plants com
plete heading by early August, grain set is usually excel
lent. 

Another critical temperature is soil temperature at 
planting time. Sorghum seed may germinate at 50°F or 
even less, but the seedlings do not emerge. Soil tempera
tures of 65°F are needed for good emergence. Average 
mean May temperatures in Minnesota are less than 65°F 
but average day temperatures are about 65°F in southern 
Minnesota. It is risky to plant grain sorghum before mid
May in a normal year. 

Sorghum is more tolerant of wet soils and flooding than 
any ofthe common field crops-an interesting paradox to 
its drought tolerance. Unfortunately, many of the chroni
cally wet soils of Minnesota are too cold for sorghum. 

In southern Minnesota, grain sorghum exceeds all 
crops except com in grain yield per acre. Com has yielded 
more than sorghum when the crops were compared in 
replicated trials on the same field (table 1). Fair compari
sons cannot be made by planting com and grain sorghum 
on the same day because the optimum dates of planting for 
the two crops are 3 weeks apart. Therefore, crops were 
planted at the best time for each crop, and this varied with 
the weather and soil conditions for each trial. The early 
date in table 1 was optimum for com and ranged from April 
26 to May 20. The late date was optimum for grain sor
ghum and ranged from May 15 to June 4. A short-season 
com hybrid was often used for late planting. 

In these trials, sorghum was consistently low in both 
yield and moisture percentage at harvest. However in 
parts of southern and central Minnesota where soil mois
ture reserve is low from drought or from a preceding crop 
of alfalfa, sorghum is a conservative alternative to com. 
For example, in 1976 at Lamberton in drought-stricken 
southwestern Minnesota, the experiment station harvest
ed 40 bushels per acre from its large grain sorghum field 
compared with only 21 bushels per acre from its com 
fields. 

Sweet sorghum varieties are grown for silage. A few Minnesota acres 
are used for sorghum sirup which is pressed out of the stalks. 

Sorghum's tolerance to atrazine herbicide makes it a 
safe rotation crop on soils where atrazine residues might 
injure soybeans, sunflowers, or small grains. And, in
creasing the number of years between com crops helps in 
control of com rootworms. 

Grain sorghum is inferior to com as a livestock feed. 
Yet, grain sorghum is grown on 15 million acres in the 
U.S., and its major use is feed grain for cattle. A common 
rule-of-thumb is that its value is 95 percent that of com. 
The grain should be cracked or rolled for cattle. 

Grain Sorghum for Silage 

Many com growers in drought areas are interested in 
sorghum for silage. Both com and grain sorghum have dry 
matter about evenly divided between ears or heads and 
stems plus leaves. Grain sorghum has a close relative, 
sweet sorghum, that was developed for a silage crop. 
Sweet sorghum grows tall and its heads usually comprise 
less than one-third of its dry matter yield. Comparisons of 
these crops at Rosemount and Elk River show that grain 

Table 1. Comparative yields and moisture percentages of corn and grain sorghum in southern Minnesota, 1969-76 

Grain yields/acre, bushels1 

Ear or 
Elk River Rosemount Lamberton Morris head 

Date irrigated dryland dryland dryland dryland moisture 
Crop planted 1969-74 1969-70 1973-74, 1976 1972-74 1974-75 percent 

Corn early 124 26 101 101 111 28 
Corn late 1262 87 34 
Grain sorghum late 88 24 65 81 72 20 

LSD5% 17 8 11 6 14 1 

115% moisture. 
21973-74. Adjusted to be comparable with 1969-74 data. 
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Table 2. Comparative yields of corn and sorghum for silage at Elk River and Rosemount, 1973-76 

Total dry matter 
yields/acre, tons 

Crop 

Corn 
Corn 
Grain sorghum 
Sweet sorghum 

LSD 5% 

1 Ranged from 8-39 percent. 

Date 
planted 

early 
late 
late 
late 

Elk River 
irrigated 
1973-74 

6.6 
6.8 
3.7 
8.8 
1.9 

sorghum is low and sweet sorghum is high in yield of 
forage (table 2). 

The high yield of sweet sorghum may be offset by its 
low feed quality. The feeding value of sweet sorghum 
silage may range from 60 to nearly 100 percent that of good 
com silage depending on its proportion of the ration and 
the kind of livestock. Grain sorghum silage is considered 
only slightly inferior to good com silage. It may need 
crushing to prevent grain loss in the feces. 

Early lodging from stalk rot. 

Rosemount Ears or 
dryland heads 

1973-74, 1976 percent 

7.5 48 
5.7 44 
4.4 56 
8.1 _1 

.8 4 

Important Production Practices 

• Varietal choice-Many hybrids are available. Most are 
too late for Minnesota. Even the earliest hybrids generally 
require drying after combine harvest. Comparisons of hy
brids are given in Minnesota Agricultural Experiment Sta
tion Miscellaneous Report 24, "Varietal Trials of Farm 
Crops." 

• Weed control-Cultivation alone will usually not give 
satisfactory control except on dryland sand. Herbicide 
recommendations are given in Minnesota Agricultural Ex
tension Bulletin 400, "Cultural and Chemical Weed Con
trol in Field Crops." 

• Rate of planting-Planting rates can vary tremendous
ly without affecting yield. The relationships between 
planting rates and yield components in table 3 show how 
sorghum adapts to different planting rates. Planting rates 
of 135,000 seeds per acre ate suggested for most soils and 
100,000 seeds per acre for dry land sands. If seed germina
tion is not at least 90 percent, rates should be increased. 

• Row width-The yields reported in table 1 are from 
rows 30 inches apart. Considerably higher yields can be 
obtained from sorghum in rows 12 inches apart, provided 
the herbicides give complete control of weeds (tables 4, 5). 

• Date of planting-Yields decrease as planting is de
layed from May 15 to June 15. In dry, warm springs, May 
15 plantings are excellent; in cold, wet springs, late May 
plantings are best. Planting after June 5 usually results in 
lower yields (tables 5, 6). 

• Harvesting-Combining at about 20 percent moisture 
and drying in storage to 13 percent is often necessary to 

Table 3. Rate of planting effects on dryland grain sorghum in southern Minnesota1 

Seeds Heads/acre Seeds/head Seed weight Head moisture Grain yields/acre 
sown/acre number number grams percent pounds 

78,000 75,000 1228 .023 27 4676 
157,000 116,000 -845 .022 25 4738 
314,000 192,000 517 .021 25 4592 

LSD 5% 1 235 

1Average of 7 trials on silt loam soil. 
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Grain sorghum can be dried in the 
windrow but it is usually combined 
standing. 

complete harvest by early October. In drought years it 
may be possible to dry sorghum in the field before exces
sive lodging occurs. Occasionally plants start lodging from 

Table 4. Row width effects on dryland grain sorghum in 
southern Minnesota1 

Row width 
inches 

40 
30 
20 
10 

Head moisture 
percent 

LSD 5% 

24 
24 
26 
28 

2 

Grain yields/acre 
pounds 

4110 
4542 
4631 
5387 
342 

1Average of 7 trials on silt loam soil. 

Table 5. Row width and date of planting effects on irrigated 
grain sorghum in 1971 on sandy soil at Elk River 

Date 
planted 

May 13 
May 26 
June 3 
June 14 

LSD 5% 

Row width inches 

30 12 30 12 

Head moisture, percent Grain yield/acre pounds 

25 24 5263 5744 
26 24 5155 5867 
30 30 4842 5699 
53 53 2022 2323 

2 2 570 570 

Table 6. Date of planting effects on dryland grain sorghum 
at Lamberton, 1970-72 

Date 
planted 

May 14 
May 28 
June 9 
June 16 

4 

Head moisture 
percent 

LSD 5% 

20 
20 
26 
35 

1 

Grain yield/acre 
pounds 

5761 
5678 
5070 
4001 

289 

stalk rot in early September. Such fields can be wind
rowed when they reach maturity and allowed to dry in the 
windrow before combining. Grain sorghum for whole
plant silage should be harvested when very mature. Feed
ing value increases with maturity: the leaves and stalks 
usually remain green until frozen. Crushing may be neces
sary to prevent grain loss in the feces. 

Corn and grain sorghum growing on dryland sand. 

Summary 

When both feed value and yield are considered, an acre 
of grain sorghum will produce about two-thirds that of an 
acre of com in normal years. But in drought years, sor
ghum may equal or exceed com in value of feed grain per 
acre. Furthermore, sorghum can be a rotation crop in the 
common continuous com or com-soybean sequences 
used in southern Minnesota. 
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