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The growth of a sorghum plant
Reference both the Sorghum Growth and Development 
poster and the Super Star Sorghum! poster to answer 
the following questions on a separate sheet of paper.

1.	 The first six stages of growth of a sorghum plant are   
known as “vegetative.” What is the term for the next 
four stages of growth? 

2.	 How would you describe stage 0 in the growth and     
development of the sorghum plant? 

3.	 In what stage of growth is the sorghum plant 
depicted on the Super Star Sorghum! poster? 

4.	 About how many days does it take for the plant to 
reach the boot stage? 

5.	 Describe how the information listed beneath each 
plant stage helps the farmers who grow sorghum. 

6.	 How can you tell when sorghum reaches stage 9 
(maturity)? Hint: Look closely at the sorghum grains 
in the package that your teacher shared with the class.

BONUS: In addition to its use as a human food staple, 
can you list at least three additional uses for sorghum?

Name______________________________Date___________

SORGHUM 
Up Close

SORGHUM
SEED

PANICLE*

LEAVES

STALK

ROOTS

*The panicle is a group of flowers on the 
sorghum stem which fill with small, round seeds.

All About 
Sorghum

It’s called Nature’s 
Super Grain™

Contains protein, iron, 
zinc, fiber, niacin, 
thiamin, vitamin B6, 
copper, magnesium, 
phosphorus, selenium 
and manganese. 

Naturally gluten-free.

The grain can be 
cooked whole, ground 
into flour, or popped 
like popcorn.

Also good for animal 
feed, fuel, pet food, 
sweet syrup, crafting 
materials and much 
more!

Good for the 
environment because it 
enriches the soil, uses 
very little water and 
creates wildlife habitat.

Vegetative Reproductive

Sorghum Growth and Development

Emergence Three-Leaf Five-Leaf Growing Point 
Differentiation

Flag Leaf Visible Boot Half-Bloom Soft-Dough Hard-Dough Physiological 
Maturity

Stage 0 – Emergence 
The plant breaks through the soil surface; early plant growth is slow. The time 
between planting and emergence depends on soil temperature, residue 
cover and distribution, soil moisture, planting depth, and seed vigor.

Management
Adjust planting time so emergence occurs in warm soil with good moisture 
conditions. Early planting delays emergence. Treat seed before planting. 
Preplant or preemergent herbicide is critical. Scout for proper emergence.

Stage 1 – Three-Leaf
Three leaves are fully expanded with a visible collar (leaf tissue at the 
junction of the leaf blade and sheath). This stage occurs 10 to 20 days after 
emergence. Because the growing point is under the soil surface, much of 
the leaf area can be removed (e.g., hail damage) without killing the plant.

Management
Scout for insects, diseases, weeds, and other production issues. Poor weed 
control can significantly reduce yields.

Stage 2 – Five-Leaf
Five leaves are fully expanded with a visible collar 20 to 25 days after 
emergence. The growing point is still below the soil surface. The plant 
begins rapid growth and the root system expands rapidly. If leaf area loss 
occurs, regrowth is more vigorous than at the three-leaf stage. 

Management
Scout for insects, diseases, weeds, and other production issues. Minimizing 
weed competition from planting through this growth stage is critical. 

Stage 3 – Growing Point Differentiation
Potential leaf number is defined 30 to 40 days after emergence. The 
growing point is above the soil surface and changes from producing leaves 
to forming heads. Maximum plant growth and nutrient uptake rates are 
achieved. Following growing point differentiation, rapid stem elongation 
and leaf development occur.

Management
Scout for weeds, insects, and diseases. Sorghum plants are now more 
competitive against weeds. Adequate supplies of nutrients and water are 
critical to maximize growth. 

Stage 4 – Flag Leaf Visible 
The final leaf, the “flag leaf,” is visible in the whorl. The head is developing. 
Rapid stem elongation and increases in leaf area occur. All except the 
final three to four leaves are fully expanded. Light interception is close to 
maximum, and growth and nutrient uptake continues at a rapid rate.

Management
Adequate supplies of nutrients and water are key to provide maximum 
growth. While only about 20% of the total growth has occurred, the 
nutrient uptake is far greater with more than 40% potassium uptake 
completed, more than 30% of the nitrogen, and more than 20% of the 
phosphorus taken up by the plant.

Stage 5 – Boot
The head has developed to nearly full size and is enclosed in the flag-leaf 
sheath. The upper stalk, known as the “peduncle,” begins to elongate. 
Maximum potential head size and seed number has been set. This stage 
occurs 50 to 60 days after emergence. Maximum leaf area has been 
achieved. It is important to protect the leaf to ensure light interception 
during grain filling.

Management
Severe moisture stress or herbicide injury during this stage may prevent 
the head from exerting completely from the flag-leaf sheath. From this 
point onward, leaf area should be protected against any stressors.

Stage 6 – Half-Bloom
Full exertion of the head occurs at this stage, with 50% of the plants in a 
field blooming. Total growth is 50% complete. Compared to final nutrient 
content at maturity, nutrient accumulation is 60% for phosphorus, 70% for 
nitrogen, and more than 80% for potassium.

Management
Grain formation begins. Any limitation in plant size, leaf area, or plant 
numbers can no longer be corrected; however, if environmental conditions 
are favorable, the sorghum plant can still compensate for seed number per 
head and seed weight. Choose a hybrid maturity and planting date so this 
stage will not occur under severe heat or dry weather. 

Flowering Grain-�lling process

Maturity Differences within the Head
Because the sorghum panicle does not go through growth stages evenly, 
sample grains from the bottom. The first grains to develop and mature are 
in the top of the panicle. The lower grains are the last to mature. 

Management
When sampling in the bottom of the panicle, the upper grains have 
already been through that stage.

Stage 7 – Soft-Dough 
Grain formation begins immediately after flowering and the grain fills 
rapidly (50% dry weight). The stem loses weight due to a remobilization 
process (from stem to grain). Grains are the main priority for the plant; thus, 
without a good balance between leaves (source) and grain (sink), the 
duration of grain filling can be shortened.

Management
Severe stress at this stage can result in “blasting” and poor head filling 
(lighter and chaffy grains). In normal sorghum production scenario, most 
leaves remain green (stay green) until the end of the season, so yield-
reducing leaf loss is uncommon.

80%-90%
Moisture Content

Stage 8 – Hard-Dough 
Grain reaches 75% of its final dry weight and nutrient uptake is almost 
complete. Lower leaves lose functionality due to remobilization of 
nutrients to grains or senescence. Final yield depends on the rate of grain 
dry matter accumulation and duration, with longer duration usually 
translated in greater yields. 

Management
A severe stress at this growth stage can still reduce grain weight, but not to 
the extent possible in the soft-dough stage. Freeze can negatively impact 
yields if the crop does not reach maturity before this event occurs.

50%-60%
Moisture Content

Stage 9 – Physiological Maturity 
Grains achieve maximum dry weight and are physiologically mature. 
Mature grain is identified by looking for the dark spot, the black layer, on 
the bottom of the kernel (blocking the movement of dry matter and 
nutrients to grains). Grain moisture ranges from 25% to 35%.

Management
Harvest time depends on the environmental conditions. Drying can be 
promoted using desiccants without affecting yield when applied after 
maturity.

25%-35%
Moisture Content
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Stage 9 - Physiological Maturity

Emergence, which is when the plant first breaks through the soil surface

Reproductive

50 to 60 days after emergence

The management section guides farmers on how best to take care of their sorghum crop, 
offering advice on planting, harvesting, water, nutrients, pests, weeds and plant diseases.

Look for the black or dark spot on the bottom of the sorghum grain kernel.

Possible answers include animal feed, fuel, pet food, 
sweet syrup and crafting materials
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Nutrition/Health
Use the Power Up With Sorghum handout to answer the following 
questions. Use another sheet if you need more space.

1.	 Whole grain sorghum contributes a number of nutrients to the diet. 
Name at least five nutrients present in sorghum. 

2.	 Sorghum contains plant compounds known as phytonutrients. 
Describe the benefits of phytonutrients to human health. 

3.	 TRUE or FALSE - Sorghum is a high quality complex carbohydrate 
that supplies long-lasting energy, making it a great choice for active teens. 

4.	 Sorghum can be eaten by many people with varying dietary needs. List three eating styles 
that can include sorghum. 

BONUS: Describe why certain people are unable to tolerate gluten in their diet. You may need 
to do additional research to answer this question.

Sorghum & the Planet 
Use the Power Up With Sorghum handout and word bank to complete the puzzle.

Sorghum at School  
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Power Up With Sorghum
Pop and Enjoy!Popped sorghum is a quick, healthy pick-me-up that can be prepared in the microwave in just a few minutes.  

You will need 1/2 cup of whole grain sorghum and a small paper bag (like a lunch sack).
Instructions:• Place sorghum in the paper bag and fold the top down.• Lay the bag flat in the micro-wave with the fold face down.• Heat on high for 2-3 minutes (depending on microwave) OR until there are more than 10 seconds between pops.• Remove from microwave and sprinkle lightly with salt or toppings of choice. (e.g. Par-mesan, chili powder, butter and cinnamon)

This recipe can also be found at sorghumcheckoff.com/recipes/popped-sorghum-microwave-rec-ipe/

The small, tasty popped kernels can also be used as a crunchy soup or salad topper, addition to trail mix, and as an ingredient in no-bake energy bites. 

There is so much to like about sorghum! Whole 
grain sorghum is a standout in both sweet and 
savory bowls, entrées, soups, salads and even 
popped as a snack! Whole grain sorghum flour 
can be used in all kinds of baked goods and as a 
breading for chicken, fish and vegetables.Nutrition Super Star A complex carbohydrate which is naturally gluten 

free, sorghum contributes several nutrients to the 
diet, including protein, iron, zinc, fiber, niacin, thiamin, 
vitamin B6, copper, magnesium, phosphorus, seleni-
um and manganese. Sorghum also contains a num-
ber of plant-based compounds known as phytonu-
trients which protect cells, reduce inflammation, and 
reduce the risk of heart disease and cancer. This nutrient-rich whole grain fits into just about 

every eating plan, including vegetarian, vegan 
and gluten-free diets.

Performance BoosterActive teens looking for a high quality carbohy-
drate to fuel workouts, sports, dance or any type 
of endurance activity can rely on whole grain 
sorghum as an energy source that will provide 
long-lasting energy. Include whole grain sor-
ghum as part of meals or snacks eaten two to 
three hours prior to physical activity. Whole grain 
sorghum is also a great way to replenish energy 
stores after sports or workouts.

Whole grain sorghum boosts brain power, contributing to success in academics and the arts. Sorghum supports a healthy blood sugar level, which is linked to better focus and concentration.

ACROSS
2.  Sorghum requires 30 percent less of this 
     important resource when compared to other 
     grains.  
4.  Growing sorghum creates an important 
     _______ for wildlife, protecting them from 
     harsh winters and extreme summer heat.
5. This grain is a dietary staple for 500 million 
     people in 30 countries in Africa and Asia.
7. This bird is one of many species that benefits 
     from sorghum agriculture.
8. This is the primary source of water for 91 
     percent of the sorghum grown in the U.S.

DOWN
1. This state leads the nation in sorghum production.
3. Sorghum plants help retain this important soil 
     nutrient.
6. Sorghum helps to clean the air by removing 
     this element from the atmosphere and storing 
     it in the soil.

BONUS: To learn more about how sorghum 
helps the environment, visit https://www.
sorghumcheckoff.com/sustainability/.

WORD BANK:
Carbon
Habitat
Kansas
Nitrogen
Pheasant
Rain
Sorghum
Water

https://www.sorghumcheckoff.com/sustainability/
https://www.sorghumcheckoff.com/sustainability/
Possible answers include protein, iron, zinc, fiber, niacin, thiamin, vitamin B6, copper,
magnesium, phosphorus, selenium and manganese.

Phytonutrients protect cells, reduce inflammation, and
reduce the risk of heart disease and cancer.

vegetarian, vegan and gluten-free 

Gluten is avoided by people with celiac disease, a condition where gluten from wheat, rye and barley damages
the small intestine. Some people are also intolerant to gluten and find that a gluten-free diet helps them feel better.
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Sorghum Search
Did you know that sorghum is an ingredient in many of the foods that we eat? You may have eaten sorghum 
without even knowing it! Below are seven examples which represent foods similar to the ones that you can find 
in the grocery store.

1.  Find and circle sorghum in the product ingredient lists.

2.  Ingredient labels list the amount of ingredient from most to least. Can you put a check mark in the box beside 
the products that contain sorghum as one of the main ingredients? 
HINT: If a sorghum product is the first or second ingredient, the product contains sorghum as a main ingredient.

3.  Can you match the food with its ingredient label? Draw a line from the ingredient list dot on left to the correct 
food product dot at right.

BONUS: Can you find a product in the store or online that has sorghum as an ingredient? Be sure to check the 
gluten-free section!

Check if 
sorghum is a 
main ingredient

Product Ingredient List Product Name

Whole grain sorghum meal, corn 
meal, sunflower oil, cheese seasoning, 
butter, iron.

Brown rice flour, fig paste, blueberry 
jam, canola oil, sugar, gluten-free 
grain flour mix (sorghum, amaranth, 
millet, teff), oats, flaxseed, baking 
soda, salt, xanthan gum.

Peanut Butter, whole grain sorghum 
flour, oats, sugar, vegetable oil, 
peanuts, honey, chocolate bits, sea salt, 
vegetable oil, molasses, almond butter.

Popped sorghum, sunflower oil, spicy 
hot seasoning, habanero pepper, garlic 
powder.

Whole wheat, water, sugar, 10 
Whole Grains and Seeds mix (whole 
sorghum flour, sunflower seeds, 
ground flax seeds, sesame seeds, 
pumpkin seeds, oats, cornmeal, 
buckwheat flour, rye flour, poppy 
seeds), molasses, sea salt, yeast.

Whole grain sorghum flour, brown 
rice flour, whole grain millet flour, rice 
flour, xanthan gum.

Rice flour, whole grain sorghum flour, 
sugar, soybean oil, baking soda, salt, 
xanthan gum, buttermilk.

Gluten-Free Buttermilk Pancake Mix
Hint: Look for buttermilk in the 
ingredient list.

Baby Cheddar Snacks
Hint: Do you see a product with a 
cheese flavor?

Spicy Popped Sorghum Snack
Hint: Which product uses a spicy hot 
seasoning?

Gluten-Free Berry Fig Bar
Hint: Which of these products includes 
figs and berries  in the ingredient list?

Gluten-Free Flour
Hint: Gluten-free flour often includes a 
mixture of flours.

10 Grains and Seeds Bread 
Hint: Look for an ingredient label with 
lots of seeds!

Nut butter snack bar 
Hint: This bar contains two nut 
butters.
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