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Grain Sorghum and the Freeze & Frost of October 8th

An unexpected heavy frost/freepccurred in the lower High Plains region OctoBer Bue to

later plantings, often after failed cotton, magrgin sorghunacres were subject to extended

hours of frost and freeze. Lubbock recorded the second earliest freeze on record (average first
freeze is Oct. 31). Texas ThigpdhwwwlUnesonet.ttu.éiie s o n et
recorded lows of 28°F at Muleshoe, Floydada, Hart, and as far south as Tahoka.

How does the Oct. 8 freeze compare t0&0

The implications of thiy e a r 6 saremareedéfizuét to assess than 2008 for two reasons: 1)
in 2008 much of the sorghum was simply planted way too late for the matutfity griain
sorghum hybrid, hence development was delayed by 2 and 3,veeek®) the 2008 freeze
occurred on Oct. 23, where there was little to no potential left in the season to meaningfully
mature grain any further, e.g. even if the freeze had not occurred the oditcomature grain
and low test weights would have been esg@lly the same.

Did much of the region suffer a killing freeze on grain sorghum?

Frost damage and freeze termination of grain sorghum is well known in the High Plains but
rarely catches much sorghum that is not yet at least someedwamaturitye.g, late soft dough

to early hard dough)Current assessment indicates folidgenaggFig. 1)in the South Plains
largelylimited to only the top 1/3 or less of the canopt this point | have not seemy fields

that I believe receivea Killing freezethough reports indicate this might have occurred in a few
fields. A killing freeze stops all growth immediately whereas a light freeze mostly affects the
leaves only. Kansas State extension agronomist Dr. Kraig Roozeboom notes that plant death
does nobccur until the stalks are frozen, breaking the flow of nutrients and carbohydrates to the
grain.

One indication of increased moderate freeze damage is the condition of the leaf sheath on the
flag leaf (Figs. 2 & 3 and captions). In a light freeze thé $heath will not receive freeze

damage like the upper leaves do.

Can grain sorghum recover from a light or moderate freeze and continue adding yield?

Grain fill can continue after a light freeze if

1) sufficient leaf area remainsadamaged
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2) the stalk inot frozenallowing the culm to continue to deliver nutrients and
carbohydrates to the developing grain,

3) temperatures are warm enougjter the freezéo drive growth again as the plantseatipt
to recover from cold shock.

With later freezesear the himric norm(Oct. 26 at Littlefield, Oct. 31 at Lubbocand Nov 3
at Lamesatheneeded warmtin #3 wouldnot beexpected and growth would essentially come
to a standstill even if a freeze did not occur.

Base growing degreemperature in grain sorghusm50°F. With an early freeziere is greater
possibility that damaged sorghum may indeed have sufficient wagfnih the seasoto

resume meaningful dry matter accumulation. The current daily average high and low
temperatures in Lubbock are 77°F/B@October 10).If the freeze was light and there is still
significant green foliage then the grain sorghum should be able to take advantage of available
heat units to continue maturatjcadbeit slow especiallywhen days reach highs 85°F and

nights say at 50F or higher (12.5 heat units per day).

Figure 1. Freeze damage at decreasing levels (left to right) from grain sorghum. The area of the
leaf that will die is readily observed within a day of a freeze. Mastagedeaves in the current
October 8 freeze on grain sdngm in the Texas South Plains arethe top 1/4 to 1/3 of the

canopy



Figure 2. Greater freeze injury occurred on the left head and stalk as the leaf sheath is also
freeze damaged, has turned-tamte, and will die. Thelant on the right also has completely
desiccated flag leaf but the leaf sheath is intact. The left head represents more pronounced
freezing temperature. (Lubbock Co., Oct. 10, 2012). The white spot under the head on the left
head is the taltike powder or dust that naturally occurs on sorghum; is not a freeze lesion.

Sorghum dry matter accumulation and seed stage of growth

Milk staged Seed squirts a milky liquid when squeezed. Grain in the milk stage during the Oct.
8" freeze is highly questionabif it will develop very well(likely not past soft doughven if
damage was moderate and warm temperatures return.

Soft dough stage Seed can be squeezed between the forefinger and thupftnaib liquid in
the seedit can be cut with your thumbnaiDry matter accumulation sbout 50% complete at
the beginning of soft dough (lower kernels in Figure 4 A&B).



Hard dough stage Seed will not yield to pressure nor will it cut with you thumbnail. Dry
matter accumulation is about 75% complete at thenb@ng of hard dough (top kernels in
Figure 4 A&B).

Black laye® The tip of the seed where it attaches to the plant forms a distinct black dot
signifying physiological maturity.

Figure 3. Grain sorghum heads at different stages that have been exposedest freeze

injury as the leaf sheaths are also frosted/frozen. In this field, significant undamaged leaf area
remains in the lower 2/3 of the canopy suggesting the conditions did not represent a hard freeze
in spite of the appearance of the top EsavField should be observed for the presence of stalks
that are frozen above the canopy, which would indicate no further seed maturation. (Lubbock
Co., Oct. 10, 2012).

Can grain color indicate seed growth stage of development?

This is not a reliableneans of gauging seed development and maturation. It will vary due to
hybrid and seasonal <climate influence. You
while driving past a field. That saigh my experience when the first tint of color isiile

across a field then the hybridrnsost likelyat the beginning of soft dougtA general




pronounced coloratioacross the field is often hard dough. (These generaliti@steork so
well if the sorghum grain is white, yellow, or cream).

Grain cdoration can varyhowever, when the south and west side of a head has more coloration
(seeFig. 4 A&B and caption).

The same headsA) View from the southwest B) View from the northeast

Figure 4 A&B. Grain sorghum heads with ~20% hard dough ftopt o 20) and ~80%
grain. These aréhe same headsut viewed from different sideswhen viewing dield during

graincolor transitionthe appearanced the field may differdue tothe direction of view Typical
flowering pattern forthese9 6 | ong heads occurs from top to
days hence differing grain maturity in the same head. (Lubbock Co., October 9, 2012)

Whatproportiors of grain maturity stages apresent incurrentlate-planted sorghum fields?

Amongrepresentative latgrlanted irrigated fields in the regiomédiumlong before June 23;
medium maturity by ~June 30 in the central South Plaady maturity into the secondeek of
July) I have found a common range of field maturity from al3®% had dough/60% soft
dough/10% milk stage (with 20 of the total grain at bik laye) to about 50% soft dough/50%
milk stage. This represents abdtdays difference in maturity wittnoderate (préctober)

heat unit accumulatiomhese are field averagevhereas individual heads will vary far from this
range, especially heads (perhapgillers) that are 100% milk stad€ig. 5). If heat is available

| believe we will getsome further development in the soft dough gfamd potentially to early
hard doughprovided freeze injury was moderate at worst and some heat returns.




