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Unseen Key Growth Stage in Grain Sorghum—Growing Point Differentiation 
Unlike wheat where jointing tells us GPD is occurring, there is no visible indication in sorghum. 
 

 
Fig. 1.  Leaf sheaths have all been peeled away to reveal the growing point down in a grain sorghum 
stalk.  In this image the growing points at the upper tip have just switched from producing another leaf 
to now developing the head, a key point in setting grain yield potential.  (Source:  Unknown.) 
 

Key Growth Stage & Yield Potential in Grain Sorghum 
 

An important but commonly overlooked growth stage in grain sorghum is when the growing 
point switches from producing another leaf to initiating the head.  At the time of growing point 
differentiation (GPD) for about 7 to possibly 10 days the potential size of the head is set.  This 
can’t be changed later.  What does change is the ability to fill the head that is initially formed.  



After GPD, environmental and management factors will then determine the eventual yield of 
the grain sorghum head (or panicle). 
 

Many consider GPD the most important stage of growth in grain sorghum.  The key to successful 
GPD in grain sorghum is: 

1)  
2) The number of spikelets is determined, and 
3) The number of potential seed per spikelet is set. 
4)  

Hence GPD sets the maximum upper limit on the number of future seeds.  The seed number per 
head is about 70% of the future yield potential. 
 

For medium maturity grain sorghum hybrids (typically reaching flowering at around 65 days in 
most Texas growing conditions) GPD occurs about 30 to 35 days after emergence (about leaf 
stage 7-8, ~10-15” tall) if germination is quick (emerges in 3 to 4 days).  For longer maturity 
grain sorghums GPD may occur in 35 to 40 days after emergence (leaf stage ~9). 
 
Spikelet and seed number are highly important components of yield potential.  Then favorable 
conditions will more likely fill the potential head—and realize higher yield.  And as noted above, 
environmental conditions (favorable growing weather, not excessively hot or cool; sunshine; 
rainfall; residual soil nitrogen fertility) or management (primarily applied nitrogen fertility as 
needed; irrigation if you have it) will determine how much of the yield potential can be fulfilled. 
 

Learn more in “Sorghum Growth and Development,’ SCSC-PU-069, which is attached and online, 
https://agrilifelearn.tamu.edu/s/product/sorghum-growth-and-
development/01t4x000004OUhEAAW 
 
No External Evidence of Growing Point Differentiation in Grain Sorghum 
 

There is nothing on the exterior or the plant that will tell you GPD is occurring.  To ensure 
proper management, a farmer would need to rely generally on the calendar to understand 
when GPD is likely occurring.  If early season nitrogen applications are planned, they need to be 
in place by GPD.  The same occurs with irrigation as GPD commences. 
 

The challenge for farmers—and agronomists—is the only way to assess if a sorghum crop has 
initiated GPD is to cut the lower stalk open (Fig. 2).  Look for the tiny head (Fig. 1), or you might 
see differentiation occurring (the segmentation visible are the spikelets, Fig. 2). 
 

In my Extension career I believe GPD is the key growth stage in grain sorghum with the least 
awareness and is most often overlooked. 
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Fig. 2.  A cut lower stalk of medium maturity grain sorghum at leaf stage 7 to 8, at 38 days after 
planting.  Small head in half of the stalk (lower) shows developing head with the spikelets visible 
(Calvin Trostle). 
 
Extension opportunities: 

In the field:  Using a sharp knife or a razor blade, cut stalks and show the growing point 
or small developing head to sorghum farming clientele.  Have them cut a stalk themselves. 

In educational programs:  This is a good topic for grain sorghum education with 
PowerPoint.  Consider including it.  Soil & Crop Sciences Extension can provide a PowerPoint 
and guide Extension agents on presenting this information with the aid of numerous pictures. 
 

Grain Sorghum GPD vs. Wheat GPD 
 

Grain sorghum and wheat are both grasses and closely related.  When wheat undergoes GPD 
there are external signs this process is occurring:  the wheat joints!  It begins to stand erect after 
largely prostrate growth.  In wheat it is common nitrogen top-dressing advice to apply N no later 
than GPD, or the visible jointing in the field.  The management principle is the same for grain 
sorghum, but in sorghum you can’t see it like in wheat. 
 

**  **  ** 
From TAM—AAMM one year ago:  “Sorghum/Sudan ‘Buds’ for Forage Re-tillering & 
Regrowth.”  The potential for second and third crops from the same plants. (June 26, 2023). 
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