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Grain Sorghum and Freezing Temperatures

Temperatures dropped below freezing over most of the Texas South Plains on Thursday, October 23.  Temperatures near freezing penetrated even further south, and there is concern about what the implications are for this season’s late planted sorghum.

First, in general, producers who were able to seed their grain sorghum by the last recommended planting dates compiled by Texas AgriLife Extension Service for their particular county and the maturity of hybrid (early, medium-early, medium, etc.) are in fairly good shape.  In spite of the cold temperatures grain was far enough along that although some reduction in test weight may and will occur, we find that in this year our last recommended planting dates worked.

Late maturing grain sorghum in 2008 was due to primarily two reasons:  1) producers couldn’t get planted soon enough after cotton was failed, especially where they had a lot of acres to cover, or 2) producers faced with late planting were unable to exchange medium or longer maturity hybrids out for shorter season hybrids, so had to plant it anyway.  In most years, in either case, producers tend to come through OK, however, this year we did indeed have weather working against us, something we expect in 1 or 2 years out of 10, and it has had an effect on our grain maturation and quality.

Though some producers clearly lament the killing frost and freeze, the state of our current grain sorghum crop is more related to the cool daytime temperatures and excessive rains in mid August and during the first 3 weeks of September, which sapped late-planted sorghum of 100 or more heat units needed for maturity.

Grain sorghum grain development stages.  Simply, the seed development in grain sorghum follows the progression of:

Milk stage (seed squirts white liquid when squeezed)

Mealy stage (intermediate stage, more gel like material than liquid, which can be forced out of the seed, but there is no squirting like in milk stage)

Soft dough (seed is firm, but readily yields to fingernail)

Hard dough (kernel is hard with a chalky consistency, has substantial starch accumulation)

Black layer is physiological maturity in grain sorghum, when the base of the seed where it is attached to the spikelet, develops a small black spot.  Yield in the sorghum crop cannot be reduced by a freeze at this point.  The seed is mature.  
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Sorghum kernels in various stages of maturity harvested from the same head from the most mature (1) to the least mature (5). The bottom of the above seeds is attached to the plant, and black layer is not to be confused with the black dot on the opposite (upward) end of the seed.  The black layer is first visible in the second stage and becomes more distinguishable as the seed loses moisture.  (From ‘Harvest Aids in Sorghum,’ Texas AgriLife Extension Service, L-5435, 2003, http://sorghum.tamu.edu/gen_production/pdfs/L5435.pdf)

Even if grain has reached soft dough stage, potentially reasonable harvestable yield has been achieved though test weight will be lower.  

Impact of Recent Cold on Immature Grain Sorghum

Historically in the South Plains we have considered temperatures that reach the low 40s as enough to shock sorghum into reduced growth and maturation in that a couple of warm days might be needed to jumpstart the crop and get it growing and maturing again.  Temperatures that truly knock sorghum out of further development are colder.

According tot the publication “Fall Freeze Damage in Summer Grain Crops” (1996) from

Kansas State Univ., http://www.oznet.ksu.edu/library/crpsl2/MF2234.PDF, a 1990s study at KSU determined the minimum temperature and exposure time during grain filling that was required to reduce grain sorghum yields. Sorghum plants were exposed to temperatures of 32F, 28F, and 24F for 2, 4 and 8 hours during grain fill.

The results indicate that sorghum grain weight is not reduced by 32F (see Figure 1 in the document; losses in grain yield were generally:  32F, 0%; 30F, 4%; 29F, 20%; 26F, 28%).  However, as the air temperatures decrease below freezing, the amount of damage to a sorghum plant increases and seed weight decreases.  Maximum damage occurs when plants are exposed for 2 hours or more at a temperature of 28F or lower. Damage will not be as severe if plants are exposed for less than 2 hours. The research indicates that grain sorghum exposed to air temperature of 28F or lower, is unable to continue filling grain from carbohydrates stored in the stem or remaining leaves.

The bottom line is that a light freeze may kill sorghum leaves, but grain can further fill—at least to some extent—until the stalk dies.  Some carbohydrates in the stalk (in contrast to the leaves being killed by frost or freeze thus no longer functioning) may still be assimilated into the head.

Is There an Option Other than Harvesting Low-Test Weight Sorghum?

This is possible, but depending on the value of grain sorghum being cut for hay or silage, it is likely that only the very latest of any sorghum maturity in the field would net similar net returns by being cut for hay.  With the plants dying due to the freeze, cutting for hay or silage should be done soon, but on the other hand actually knowing the test weight of the grain from a test cutting before haying would be helpful.  It is possible that grain sorghum might have better test weight than you expect.

The above document from KSU includes a budget decision aid (Table 6, which must be updated with current grain and forage prices, and Table 8) to compare freeze-damaged grain sorghum vs. harvesting for hay or silage.

Test Weight & Sorghum Grain Standards

USDA standards for #2 grain sorghum have a minimum test weight of 55 lbs./bu.  Historically, there has been no discount for grain sorghum if test weight meets this minimum criterion.  Many elevators in the past have chosen to reject grain sorghum if test weight falls below 51 lbs./bu, applying a discount between 51.0-54.9 lbs./bu.  Protein feed value of low test weight is good, however, and in fact on a per pound basis, grain sorghum with a test weight of 45 lbs./bu has a similar feed value compared to sorghum grain at 60 lbs./bu. (Kansas State University).  Grain sorghum with less than 45 lbs./bu is generally unmarketable commercially, and livestock feeding must be sought to capture at least some value for the grain.

2008 South Plains Grain Elevator Standards.  Extension has obtained pricing and discount schedules for major grain elevators in the Texas South Plains.  Though some minor differences may occur, in general with #2 grain sorghum as the basis for undiscounted grain the following key criteria will be applied to 2008 new crop.

Moisture, discount of 1.5% for each 1% of moisture at 14.0-16.0%, and 2.0% discount for each 1% moisture above 16.0%.

Test weight—
≥55.0 lbs./bu, no discount;

53.0-54.9 lbs./bu, $0.01-0.02/cwt. discount for each pound or fraction thereof under 55.0 (#3 grade);

51.0-52.9 lbs./bu, $0.03-0.04/cwt. discount for each pound or fraction thereof under 53.0 (#4 grade).

Some elevators are still in discussion about whether they might take test weight sorghum down to 49.0 lbs./bu.

Grain sorghum test weight and ethanol production.  Starch (not protein) is needed for efficient sorghum-based production of ethanol.  Currently Levelland/Hockley Co. Ethanol anticipates targeting minimum #2 grain sorghum (minimum 55.0 lbs./bu), but management indicates they will consider making a trial run with lower test weight sorghum to determine what ethanol yield might be achieved.  Once that determination is made, then LCHE may consider using some lower test weight grain sorghum if insufficient #2 sorghum is available.

Harvesting Low Test Weight Grain Sorghum

A second Kansas State University publication, “Harvesting Grain from Freeze Damaged Sorghum” (1993), http://www.oznet.ksu.edu/library/crpsl2/MF1081.PDF, provides decision tips for harvesting immature sorghum.  First, as noted above, take a test cutting to see what the actual test weight and yield potential is (unless you decide to cut for hay or silage right away due to obvious minimal grain development).  Once the test weight is determined, then you will have a better feel for the potential of the crop.

If it appears that sorghum test weight is going to be low, especially if you might not make #4 grain sorghum (51.0 lbs./bu.), then consider re-setting the combine to clean the light grain and trash from the sample.  You may be able to raise the test weight a couple of lbs. per bushel.

Other Grain Sorghum Issues—Missing Seed in Head

Texas AgriLife Research & Extension has been looking at several fields in the region over the past month with varying degrees of missing seed from the head.  Many of the samples we have received appeared to have minimal seed development indicating the ovary was fertilized, but something stopped the growth.  Thanks to Texas AgriLife Research plant pathologist Dr. Gary Odvody, Corpus Christi, who has been instrumental in thinking through the possible issues, examining plants, and visiting with producers and industry partners on the phone.  We do not believe it was midge in 2008, or at least not significantly.  We have not found anything to indicate a common thread, and some of the grain losses, especially where occasional heads are missing 5-25% of the grain, may be due to any of the following factors:

Light infestations of sorghum midge—although we saw very little midge activity this year a dissection of some plants has sometimes found midge pupal cases between the glumes (which wrap around the ovary early in seed development) and a few eggs in the seed.  According to the Texas AgriLife Extension sorghum insect guide the average adult midge can lay enough eggs to destroy 45 seeds.  So this might have been enough in a few cases to cause some missing seed.  Several fields we looked at, however, flowered earlier (before Aug. 1) than we would expect midge to even be present.  We are aware of no fields in the Texas South Plains in 2008 that had a midge population that met the threshold for spraying.

Potential herbicide damage—this is particularly a concern where 2,4-D or dicambas (e.g., Banvel, Clarity, etc.) is used.  These herbicides can blast the head leading to missing seed if not applied correctly.  Correct application includes following label directions for growth stage (usually plant height, like 8-15”, or plant leaf number, 6 to 8).  This includes using drop nozzles to keep the chemical off the plant and especially out of the whorl lest the growing point—which has begun determining a) spikelets per head, and b) seeds per spikelet—be damaged.  Honestly, there is probably a significant acreage that does experience some injury from these chemicals every year, especially when producers are desperate to knock back piqweed like we had in 2008.

Worm pressure at boot and continuing through flowering—As Kerry Siders, Hockley-Cochran Co. IPM AgriLife Extension agent has noted, this was a very high pressure year in terms of worm number in whorl stage sorghum.  Generally worm levels reduce once sorghum reaches boot and do not reestablish until grain is formed.  However, Kerry noted that in 2008 it seemed some level of worm pressure was continuous from whorl, to boot, to flowering and so on.  Most worm pressure decreased dramatically the second week of September though.  Typically, we don’t normally spray head worms until after flowering and grain has begun to develop, but that was often not the case in 2008.  Some of the head damage we have observed may be feeding damage or just disruption of flowering process due to excessive worm pressure.

Maize dwarf mosaic virus (possible)—some samples indicated the potential for activity of this disease based on the color of the spikelet stem and coupled with missing seed.  This condition was observed in some cases in immediate proximity to johnsongrass in the sorghum field, and johnsongrass is a known factor in spreading the disease.  Though field symptoms may be evident, a lab test is required to confirm the presence of the disease.

Caliche soils—several fields I have looked at appear to have the most pronounced lack of grain filling where caliche was most apparent in the field.  As a side note, the less grain in the main head, the more likely there were sucker heads emerging from nodes higher up on the sorghum stalk.  We normally expect to find iron deficiency in grain sorghum where high pH caliche soils make iron largely unavailable.  Extension has saved several samples where we will be analyzing grain mineral content to see if differences are noted in the grain.  According to Dr. Odvody, small seed is often a syndrome of heavy caliche-induced iron deficiency in the Corpus Christi region.

Weather/environmental—it is never easy to gauge what effect the combination of heat, low humidity, wind or in contrast cool temperatures and excessive rain might have on sorghum, particularly when we have so many hybrids that undoubtedly respond differently to environmental stress.  We did not have excessive heat on any of the sorghum in 2008 that was planted after the cotton failure.

