
Growth Stages of Sorghum
• Sorghum crop management begins with understanding sorghum plant growth and development.
• Short season and full season sorghum crops require a different number of growing degree unit accumulation for panicle

initiation.
• Although sorghum can tolerate poor environmental conditions, minimal management does not help promote high yield

potential.

Identifying Plant Structures
Identifying key sorghum plant structures helps to better understand
sorghum growth and development. The coleoptile is the first leaf that
emerges from the ground. The coleoptile looks different than other leaves
because it has a rounded leaf tip. Once a leaf has completed development,
then the leaf collar, where the leaf blade and leaf sheath meet, will
become visible. This intersection occurs at a node. The flag leaf is the final
leaf to develop on the plant and is often smaller than the other leaves.
Lastly, the panicle (head) emerges from the flag leaf sheath, and is
supported by the peduncle (stem holding the head).1

Table 1. Identifying characteristics and approximate time intervals
between sorghum growth stages.

 Growth Stage  Approximate days
after emergence

 Identifying
characteristic

 0  0  Emergence

 1  10  Collar of 3rd leaf
visible

 2  20  Collar of 5th leaf
visible

 3  30  Growing point
differentiation

 4  40  Flag leaf visible in
whorl

 5  50  Boot

 6  60  Half-bloom

 7  70  Soft dough

 8  85  Hard dough

 9  95  Physiological maturity

 Source: Vanderlip, R.L. 1993. How a sorghum plant develops. Kansas State University.
S-3. http://www.ksre.ksu.edu/.

Determining Growth Stages
The exact timing between sorghum growth stages can vary depending on
sorghum products, plant population, environmental conditions, growing
conditions, and region. To determine the leaf stage of a sorghum plant, the
number of leaves with visible leaf collars should be counted. If the lowest
leaf does not have a rounded tip, then a minimum of one leaf has been
lost.

Stage 0. Emergence may occur between 3 to 10 days after planting
depending on soil temperature, moisture, planting depth, and seed vigor.
Growth depends on seed nutrient reserves. Seedling disease pressure may
increase during cool and wet soil conditions.

Stage 1. The collar of the third leaf is visible and the growing point
remains below the ground. The speed of growth during this stage of
development depends on air temperature. Good weed control during this
stage can help small seedlings to quickly increase growth.

Stage 2. The collar of the fifth leaf is visible, and the plant is entering a
period of accelerated growth. The root system is rapidly developing and
the first leaf (coleoptile) may slough off. Proper management of weeds,
insects, moisture, and nutrient availability can greatly help to realize yield
potential.

Stage 3. The growing point differentiates from vegetative growth to
reproductive growth. New leaves will no longer be produced, but will
continue to grow. The stalk will grow rapidly. Nutrient uptake will greatly
increase as head development begins. Nutrient and water availability is
critical at this point. Canopy closure helps to reduce the need for weed
management.

Stage 4. The flag leaf can be seen in the whorl. The head continues to
develop and about 80% of the total leaf area has formed. Nutrient and
water uptake requirements continue.

Stage 5. Leaves have fully expanded and are maximizing light
interception. The head is almost full size and can be found enclosed in the
flag leaf sheath. Moisture stress or herbicide injury can cause incomplete
head exsertion from the sheath, which can prevent pollination.

Stage 6. A sorghum plant is in bloom when the rapidly growing peduncle
pushes the head through the flag leaf sheath. A crop is in half bloom when

   



more than half of the plants in the field are in some stage of bloom. Grain
begins to fill, making the crop vulnerable to seed set losses common
during hot and dry weather.

Stage 7. Grain continues to fill during the soft-dough stage, accumulating
about half of its final dry weight during this stage. Older leaves will
continue to slough off.

Stage 8. About 75% of final dry weight has been accumulated by the hard
dough stage. Nutrient uptake is considered complete. Severe moisture
stress during this stage may contribute to light, chaffy grain.

Stage 9. Sorghum plants have reached physiological maturity. The black
layer forms, which can be visible by a dark spot on the kernel opposite of
the embryo. Grain moisture typically varies between 25 to 35% depending
on sorghum product selection and growing conditions.2,3

The nutrient requirement of sorghum between growth stages 2 through 6
is critical for crop development. At growth stage 6, sorghum plants have
used roughly 60% of phosphorous, 70% of nitrogen, and 80% of
potassium required for production, but have only produced 50% of their
final dry weight. As sorghum plants mature, large amounts of nitrogen,
phosphorous, and potassium are translocated from older leaves to the
grain. Limited nutrient availability during grain fill may result in increased
leaf loss, which may lead to a reduction in yield potential.2

Calculating Growing Degree Units
Estimating the time between different sorghum growth stages and the
expected maturity date of a sorghum crop based on days after emergence
can be difficult. To more accurately determine crop development, growers
can calculate how many growing degree units (GDUs) the crop has
received.

The lowest temperature for sorghum development is 50° F, and the
highest temperature that may be entered is 100° F. The cumulative GDUs
required to reach certain sorghum growth stages differs between short
season and full season sorghum products (Table 2).4

Table 2. Cumulative growing degree units from planting to
successive growth stages for short and full season grain sorghum
products.

 Growth Stage  Short Season (GDUs)  Full Season (GDUs)

 Emergence  200   200 

 3-leaf  500  500

 4-leaf   575  575

 5-leaf  660  660

 Panicle inititation  924  1365

 Flag leaf visible  1287  1470

 Boot  1683  1750

 Heading  1749  1890

 Flowering  1848  1995

 Soft dough  2211  2310

 Hard dough  2508  2765

 Black layer  2673  3360

 Source: Kelley, J. Growth and development. University of Arkansas Cooperative
Extension Service. MP297. http://www.uaex.edu/.
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For additional agronomic information, please contact your local seed representative.

Individual results may vary, and performance may vary from location to location and from year

to year. This result may not be an indicator of results you may obtain as local growing, soil and

weather conditions may vary. Growers should evaluate data from multiple locations and years

whenever possible. ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS.
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