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STORAGE STUDIES 'OF SORGO 
By OTTo H. COLEMAN and 1. E. S'l:9,KES, 'l'ese~l'ch agronomists, Crops Research. 

Division, Agl'iiiitltul'Ul Research Se1"lJice I 

Proc.edures for harvesting and processing sorgo (Sorghum 
vulgarePers.) for sirup production vary considerably through­
out the sorgo-sirup belt in the Southe.astern United States. 
Harvesting pro!!edures include many local pra~tices ranging' 
from cutting with a knife to harvesting with a corn binder. 
Many sirup producers follow the practice of both harvesting 
and processing sorgo on the same day. The le.aves mayor may 
not be left on the stalks during' the entire process. Other pro­
ducers may store the cut stalks for several days before milling. 
Some producers strip and the.n cut the stalks immediately. 
Others strip and leave the stalks standing in the field for sev­
e.ral days before cutting. Many producers take the entire 
plant to the mill for processing. Some farmers store the stalks 
in piles, whereas others shock them. 

Since the effects of various storage procedures on yield and 
quality of sirup were not known, these studies wexe designed to 
determine the best way to handle the sorgo stalks in order to 
produce high yields of good-quality sirup. These investigations 
were conducted at Meridian, Miss., from 1947 through 1958. 

GENERAL PROCEDURES 

The varieties of sorgo used in these studies included Rex, 
Collier, Iceberg', White African, Sart, Tracy, and Wiley. Rex 
and Collier are sugar varieties and the other five are sirup 
varieties. Five samples of 10 to 20 sorgo stalks each were 
selected at random. 

During 1947 the sorgo plants were cut, the leaves, heads, and 
peduncles were removed, and the stalks were stored. Samples 
were milled every day after cutting for 16 consecutive days and 
the resulta.nt data were used as the basis for further study. 
The juice samples were analyzed each day of milling. In addi­
tion, from 1954 through 1958 composited juice samples for each 
treatment were frozen and analyzed several weeks or months 
after milling. 

In 1954 the former Bureau of Agricultural and Industrial 
Chemistry of the U.S. Department of Agriculture made all the 
chemical analyses. During the remaining' years the fresh­
juice analyses were made at the U.S. Sugar Crops Field Station 

I Acknowledgments are due Marvin Geiger and B. F. Barrentine, fOl'mer 
and present head, respectively, of the Department of Chemistry, Mississippi 
Agricultural Experiment Station, who analyzed the frozen juice and the sirup. 
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at Meridian. .From 1954 through 1958 the frozen-juice and 
sirup sample~ wene analyzed at the Mississippi Agricultural 
Experiment Station at: State Co:llege. 

Extra(~tion values were obtained'bytwo methods. From 1947 
through 1.955 the extraction values were based on the weight of 
the jUiCEl in relation to the weight of the stalks at the time of 
milling. .From 1956 th!'ough 1958 these values were based on 
the weil~htof the juice in relatio,n to the weight of cut wh1>le 
plants at the time of harvest; therefore, all treatments had the 
same basis for comparison. 

Since sorgo-sirup standards for such characteristics as color, 
clarity, and viscosity had not been developed, there was no way 
of measuring them. The sirup trade has used rather crude but 
effectiv,e ways ()f evaluating sirups. Ratings were based on 
persomlll observations, but they were inconsistent from one 
area to another. Accurate,reproducibleprocedures were 
developed in 1956 to evaluate more critically the various stor­
age techniques used in these studies. 

Color ratings 'were determined by comparing the sirups with 
color stl!1ndards. Each standard was made of 95 ce. of white 
Karo sirup and the following amounts (cc.) of flavoring: 2 

MCC01'11lick maple 
Grade No. flavodng 

,2............................................................................... 0.3 

,4 .................................................................................6 

6................................................................................ 1.25 

8................................................................................ 2.50 

lO.............................................................................. 5.0 


Plate 1, A., includes the color standards for the studies started 
after 195,5. 

Sorgo nirup usually is characterized by a colloidal suspe~~lsion. 
This suspension can be measured by determining the clarity of 
the sirup. This was done in these studies by determining how 
small a spot could be seen through the sirup. The more. nearly 
transparent the sirup, or less cIoudl' with suspension, the 
smaller the spot. Plate I, B, includes the spots used in deter­
mining cllarity. The ratings ranged from 0 for no visible spots 
to 5 if all the spots were visible. 

Equipment was not available to measure the true viscosity 
of these sirups in equipoises. However, good comparative data 
were obtBlined by bringing the. sirup to a constant temperature 
of 30° C. in a warming OVen. Each sample was removed from 
the oven and poured immediately into a glass tube, 10 mm. in 
diameter, to a height of 474 mm. A steel ball was dropped 
gently into the column of sirup. The time elapsing between 
its contact with the sirup and its hitting the bottom of the tube 
was measured in seconds. All viscosity data in this bulletin 
are reported in seconds. 

1 The mention of proprietary products does not constitute their endorsement 
by the U.S. Department of Agriculture. 
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3 STORAG§: STtJ.DlESOF SO"GO 

STORAGE T:REATMENTS "AND RESULTS 
iRex ~d 'Collier - Stripped 

'Wet.,.dDr" 
Studie'$ were made in 1947 of the effects of wet and"dry treat­

ments during storage on sugar yield and sucrose inversion of 
stripped Rex and Collier s~rgo. The storage pel'iod lasted 16 
days. Five. samples w:ere mined each day for each of the two 
treatments -(1) stored dry in the shed and (2) stored wet on 
the yard. The stalks of the wet sample were kept moist with a 
fine water spray. The data :for these studies are iucluded in 
figure 1. 

During the 16 days' storage the extl'action values for the 
wet stalks remained relatively constant, but they decreased 
grad.uall,f for the dry stalks from 55 to about 47 percent. The 
decrease' in extraction for the dry stalks was reflected in an 
:~ncrease in the Brix value from 18° to more than 24° on the fifth 
day of stora~e. The Brix of the wet stalks remained approxi­
mately constant. The percentage of sucrose was about the 
same whether the stalks were kept wet (w dry. However, the 
increase in Brix of the dry stalks was associated with a de­
crease in purity. The coefficient of apparent purity of the 
dry stalks varied from 73 percent for samples cut and milled 
the same day to 58 percent for samples stored for Hi days after 
cutting. The purity values for the wet stalks were rather 
variable but decreased only about 4 percent. 

As the value of invert sug'ars approaches the value of the 
suc.rose fraction, there is less tendency for the sirup to crystal­
lize. Sirup made from the juice of dry stalks in this study 
would have less tendency to crystallize than that made from 
the. juice of wet stalks. 

Tittatableacidity, determined by the cubic centimeters of 
sodium hydroxide (NaOH) required to neutralize the juice, is 
a factor that affects the flavor and quality of the sirup. Ti­
tratable acidity values were variable and no differences were 
indicated between treatments. 

Rex - Stripped 
In studies during 1949, 1952, and 1953 two treatments were 

used with stripped Rex sorgo. Some stalks were protected by 
a shed and others were left unprotected in the open. Each 
treatment was subdivided. One of the protected samples was 
kept dry and the other kept wet by spraying with water two or 
three times a day. The unprotected samples were handled 
the saJne way, except no attempt was made to protect them 
from the rain. 

Protected and Unprotected 
F'igure 2 gives the results of comparing protected and unpro­

tected stripped stalks. The 3 years' data indicate very little 
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FIGURE I.-Effect of wet and dry treatments on yield and quality of juice 
obtained from stripped Rex and Collier sorgo during 16 days' storage, 1947. 
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FIGURE .2.-Effect of protected and unprotected treatments on yield and quality 
of juice obtained from stripped Rex sorgo during 2 weeks' storage, 19411, 1952, 
and 1953. 

difference in extraction between the protected and unprotected 
stalks. The Brix values for the unprotected stalks were 
slightly higher than fo.r the protected. The increase in Brix 
may have been caused by an increase in evaporation in the open 
sunlight. Sucrose values for the two treatments were about 
the same. The protected stalks had slightly higher purity 
values than the unprotected. These values for both treat­
ments decreased for the ·first 10 days of storage. 

Pro.tededWet and Dr1J 

Figure 3 shows a comparison between protected wet and 
dry treatments of stripped stalks of Rex sorgo. Under these 
conditions the extraction for the wet stalks increased slightly 
during the 2 wee.ks of storage, but extraction for the dry stalks 
decreased from about 52 to 39 percent. As expected, the Brix 
values for the dry stalks were considerably higher than for the 
wet stalks at the end of the storag~e period. Sucrose was also 
slightly higher for the dry than for the wet stalks. Purity 
values for the two treatments were similar to those reported in 
the previous study for the first 10 days. After 10 days the pudty 
of both the wet and the dry stalks increased slightly. The loss 
of purity for the wet stalks after 2 weeks of storage was only 
1percEtnt, but for the dry stalks it was 8.4 percent. 
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FIGU.RE 3.-Effect of protected wet and dry treatments on yield and quality 
of juice obtained from stripped Rex sorgo during 2 weeks' storage, 1948,
1952, and 1953. . 

Unprotected Wet and Drll 

A comparison of unprotected wet and dry treatments of 
stripped stalks of Rex sorgo is included in figure 4. The ex­
traction values decreased slightly for both, but the decrease 
was greater for the dry than for the wet stalks. The Hrix of 
the dry stalks gradually increased during the 2 weeks' storage, 
but the Brix of the wet stalks remained about constant. Su-' 
crose was similar for the two treatments but decreased during 
the 2-weekperiod. Again, the wet stalks had slightly higher
purity values than the dry ones. 

Iceberg and White African-Stripped 

Protected Wet an.d Drll 

Preliminary studies were made in 1947 on the effect of stora.ge 
on the sirup varieties Iceberg and White African. Compari­
sons were made between stripped stalks kept dry and those 
kept wet in protected storage to simulate rainy weather for 
16 days. The results were similar to those obtained for Rex 
and are shown in figure 5. 

The extraction for the wet stalks .remained rather constant, 
whereas that for the dry stalks had a sharp reduction from 

http:stora.ge
http:AGRICULTU.RE
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FIGURE 4.-Effect of unprotected wet and dry treatments on yield and quality 
of juice obtained from stripped .Rex sorgo during 2 weeks' storage, 1952-53. 

about 60 to 49 percent. The Brix value for the dry stalks in­
creased from about 15° to 20°, whereas that of the wet stalks 
dropped from about 15° to 12.5°. The percentage of sucrose for 
trle two treatments was similar throughout the storage period. 
There was a drop of about 2 percent in sucrose during the 16 
days. The purity value for these varieties decreased from 
about 62 to 34 pe,rcent in 3 days when the stalks were dry. On 
the 10th day the purity value for the dry stalks increased to 
about 40 percent and remained constant during the remainder 
of the storage period. On the other hand, the purity of the 
wet stalks remained about constant during the entire period of 
storage. 

The ratio of inverts to sucrose exhibited a reverse trend to 
that of purity and was more striking· than for Rex. The ratio 
for the dry stalks increased from about 26 percent on the day 
of cutting to 49 percent on the third day of storage. The, ratio 
for the wet stalks remained constant for the entire period of 
storage. 

Titratable acidity remained about constant during the period 
of storage and there was little difference between the 
treatments. 

Sirup was made of the juice of stripped Iceberg stalks, which 
were stored for various periods during 1947, ,and the results 

719-5300-&1-2 



8 TECHNICAL BULLETIN 1307, U.s. DEPT. OF AGRICULTURE 

%--------------------~ 
EXTRACTION COEFFICIENT OF 

APPARENT PURITY 
.WET 

! 
60· sO 

••,
•.... ., 

40 
..., 

\,,
' 

,.-----"~~,, 40 

~ 
... 

DEGREES-----------. 'Y. 
BRIX SUCROSE 

1.2 

.24 ", 
\ .------.. 
\ .. ,,', 6------- '-.----~-------......,.",. ........ 

16 .,..~----

0 
cc. 

# 
,.-------.. 'Yo 

NoaH , " .......
.....I, --..." 8 I- ,- 40,,,,,
I- ­

4 '­ - 20 

,----------.-------:-------.-­
INVERTS: SUCROSE 

I I Io ~----~---~----~--~ 0o 4 8 12 o 4 128 
DAYS IN STORAGE 

l"IGURE 5.-Effect of protected wet and dry treatments on yield and quality of 
juice obtained from stripped Iceberg and White African sorgo during 16 days'
storage, 1947.. . 
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.F.l(;URE 6.-.Etrect of protected wet and dry treatments on quality and yield of 
simp mucle from stripped lceberg sOI~go during 16 days' stol'uge, U)47 . 

.are included in .figure 6. Sirup samples in this study were 
boiled to 108° C. if possible. This was considered the standard 
finishing temperatUl'e for sirup, When interfering' compounds 
prevented the sirup from reaching the standard tempel'ature 
without scorching, the semisirup was l'emoved from the pan 
and the temperature recorded. The sirup boiled down to the 
proper density when the stalks were stored dry for 2 wee.ks 
but failed on the 16th day of storage. However, when the 
stalks were stol'ed wet, .as during' ,rainy weather, there was a 
gradual decrease in the quality until the ninth day. Fl'O.m the 
9th to the 16th day the highest temperatUl'e obtained fOl' the 
wet stalks was 104°. This is well below the temperature re­
quired to produce a sirup of the proper density and keeping 
qualities. 

The amount of sirup per ton of stalks was rather erratic, 
particularly for the stalks stored wet. After 4 days of storage 
none of these samplespl'oduced acceptable sirup.. On the other 
hand, the stalks stored dry for 2 weeks produced an acceptable 
sirup. 

Sart,Tracy, .and White African-Stripped 

During 1948-53 a series of studies was conducted wit.h Sart, 
Tl'acy, and White African sorg'o, in which all the stalks were 
stripped and the heads and peduncles removed, The treat­
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ments were protected :and unprotected. Wet-and dry-stor:age 
c~ndith)Ds were included in these two treatments. 

hoted.ed and Unprotected 
Infigurel 7 the prote('<;ed and unprotected stripped stalks are 

compared. Protecting the stalks had no appreciable eft'ect on 
extraction, B.rix, sucrose,purity, or ulti·mate boiling tempera­
ture of the sirup unde.r the relatively dry storage conditions 
during this study. The extractio.n decreased during the2-week 
period from about 53 to 42 percent. The Brix increased from 
about 17° to 20°, the sucrose decreased from about 11 to 5 per­
cent,·· -tmd the purity dropped very rapidly for the first 3 days 
and continued to drop to the 10th day of storage. Most of the 
samples did not make acceptable sirup during the entire study. 
There was a slight benefit from more than 2 days' storage, and 
the average finishing temperature increased from 104° to l06°e. 
by the sixth day of storage. 

PrQtected Wet and Drl/ 
Figure 8 shows comparisons between the protected stripped 

stalks stored wet and those sto.red dry for the same three 
varieties. .The results were in agreement with previous 
studies. During the 2 weeks of storage the extraction for the 
dry stalks dropped,Brix increased, and sucrose and purity 
dropped. The extraction and Brix for the wet stalks remained 
about constant during the 2-we('~k period. The finishing 
temperature of the sirup remained at 104° e. or less for the 
wet stalks but improved to 105° on the sixth day of storage. for 
the dry stalks. 

lJnprQt~ted Wet Gnd Drl/ 
Figure 9 shows comparisons betwe~n unprotected stripped 

stalks stored wet and those stored dry. These results ~re 
similar to those for the protected stalks. 

Sart, Tracy, .and Wiley-Unprotected 
Stripped, Un.tripped Shocked Drl/,Gnd Un.tripped Shocked 

Wet 
In 1954 a new series of studies was made to include the 

varieties Sart, Tracy, and Wiley. All the stalks were stored 
exposed to outside weather conditions. Stripped stalks were 
compared with unstripped shocked stalks. The latter group 
was subdivided into stalks that were not sprinkled and those 
that were sprinkled two or three times daily and kept rela­
tively moist to simulate rainy weather. The stripped stalks 
were left on the ground and were not sprinkled. 

Comparisons of the three basic treatments for the three 
varieties are included in figure 10. Extraction values dropped 
off about the same and rather consistently during the 2-week 
storage period for the stripped dry and unstripped wet stalks, 
whereas the unstripped dry stalks had lower extraction values. 

http:hoted.ed
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FIGURE 9. - Effect of unprotected wet and dry treatments on yield of juice and 
quality of juice and sirup obtained from stripped Sart, Tracy, and White 
African sorgo during 2 weeks' storage, 1948-53. 
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The Brix values ()f the unstripped dry and stripped stalks in­
c;reased during the storage period. This increase was from 
about 17.2° to 21.3°. The unstripped wet stalks increased in 
B.rix for thenrs.t 6 days and then remained constant. This 
incre.ase amounted to only about 1.5°. Sucrose dr()pped ~df 
rather rapidly J()r all three tre.a.tments for the first 3 days 
and ,re.mainedconstant after the sixth day of storage. Purity 
decreased rapidly fr()m about 63 percent on the day. of cutting 
to ()nly about 19 percent after about t.he sixth day of st()rage. 
Here, again, the purity values remained constant for the re­
mainder of the storage period. 'The purity values for the un­
stripped dry were lower than for the other treatments. 

Storage did not increase the finishing temperature of the 
sirup for the unstripped wet stalks. However, the finishing 
temperature did impl'ove for the stripped and the unstripped 
dry stalks during the first 6 days of storage. There was a 
slight indication that the stripped stalks made better sirup 
than the unstripped dry stalks on the sixth day. Wiley wasthe 
only variety from which sirup was made in this test, and the 
sirup from unstripped wet stalks was inferior. The amount of 
sirup pet· ton of stalks was erratic for the wet stalks, but it 
increased from 0 to .about 17 gallons on the second and third 
day of storage, l'espectively, for the stripped and unstripped 
dry. The amount of sirup was greater for the stripped than for 
the unstripped dry stalks for 10 days of storage, but the results 
of both treatments were similar after 14 days of storage. 

Stripped and UnBfripped 
Figure 11 shows a comparison of stripped and unstripped 

stalks of Sart, Tracy, and Wiley during 1953-55. When the 
actual weight of the st.alks at millingois used as the basis for cal­
culation, as was done in these studies, the stripped stalks 
consistently have higher extraction values than the unstripped 
ones. Extraction reductions were similar for stripped and un­
stripped stalks. Both treatments resulted in about the same 
Brix, which increased from about 17.3° to 21.3° during the 2­
week storage period. Sucrose dropped rapidly during the first 
week of storage and then remained constant during the second 
week for both treatments. Purity dropped rapidly during the 
first 4 days of storage, reached a minimum after 6 days of 
storage, and remained constant thereafter. 

The presence or absence of leaves on the stalks did not 
affect the finishing temperature of the sirup. In both treat­
ments a maximum finishing temperature was obtained by the 
sixth day of storage. During these studies a finishing tempera­
ture of 110° C. was established as the optimum value for sirup. 
However, 1070 was considered acceptable f()r a commercial 
grade of sirup. The stripped stalks of Wiley made a sirup of 
acceptable density 1 day of storage sooner than did the un­
stripped stalks, and because of the difference in extraction they 
produced about 1 gallon more of sirup per ton of stalks for each 
day of the storage period until the last day. Wiley was the only 

H9-530 0-64--3 
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FIGURE 12.-Effect of three different treatments, based on sirup analyses, 
on Sart, Tracy, and Wiley sorgo during 2 weeks' unprotected storage,1954-55. 

variety that made an acceptable sirup hl this test, and conse­
quently these were the only data reported for sirup yields. 

Sirup alld Juice AnalY8e8 
Sirup data pertaining' to dextrose, levulose, and sucrose for 

the three varieties dUl'ing 1954-55 are included in figure 12. 
The res~lts of all three treatments were similar. Dextrose 
increased to a maximum on the sixth day and remained rela­
tively constant during the remainder of the storage period. 
Levulose also increased until about the 6th day and remained 
constant until the 10th day of storage hut decreased during 
the last 4 days of storage. In general, the percentage of 
sucrose dropped rapidly during the first 6 days and then leveled 
off for the r~mainder of the storage period. 

There is a possibility that further inversion or changes in the 
relationships of the various sugars might take place after the 
juice is boiled to sirup density. Figure 13 is a.propos of this 
possibility and includes the results of studies with Sart and 
Wiley during 1954-55, in which the three major sug~rs are com­
pared with the total sugars in the juice and in the sirup. The 
percentages of dextrose, levulose, and sucrose are the same in 
the juice as in the sirup. Also, most of the inve.rsion took place 
during the first 3 or 4 days of storage in the stalk but not in the 
sirup. 
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1.9 STQRAGE STU.DIESOF SORGO 

Sart,':[raey,and Wiley -:StorageTreatments ,and 

Stages !of Maturity, 1.956-58 


During 1956-58 new experiments were designed to study the 
effect of various storage tre.atments on the quality of sirup 
made from Sart, Tracy, and Wiley when the sorgo was har­
vested at different stages of maturity. Material was not 
available to study all three varieties at the three stages of 
maturity - anthesis, milk, and dough - for all 3 yeal'S. ,Pl'evi­
ous data indicated that 6 days were about as long as sorgo 
should be left in storage at Meridian. Consequently, only 0 
and 6 days for storage periods were used. 

During 1956 and 1957 the treatments used were as follows: 
(1) The stalks were cut and the head a.nd peduncle removed; 
(2) the stalks were cut and the head, peduncle, and leaves 
removed; (3) the top fourth of the stalk was removed; (4) the 
top fourth of the st,alk and the leaves were l·ernoved. Tl'eat­
,ments 3 and 4 were included because ,previous data .reported 
by C. F. Walton et aV indicated that the top part of the stalk 
contained more starc.h than the rest of the stalk and was 
detrimental t.o the production of high-quality sirup. Also, the 
effect of leaves (\11 the sirup .required more critical evaluation. 

Sometimes the.re was enough plant material to study stalks 
standing; in the field for 7 to 14 days after treatment. The 
following treatments were used:. (1) The head, peduncle, and 
leaves were removed; (2) the top fourth of the stalk was .re­
moved; (3) the top fourth of the stalk and the leaves were 
removed. These treatments were included in order to deter­
mine the advisability of stripping or topping, or. both, the 
stalks standing in the .field before harvesting, The stalks 
treated and left standing in the field were milled and pl'ocessed 
the same day that they were harvested. 

The extraction values during these 3 years were based on the 
original weight of the whole plants as they were brought from 
the field in order that the yield of sirup; per ton of stalks would 
be comparable for all treatments, except for stalks left standing 
in the neld. 

Variance Anal,lses 
The variance analyses for Sart and Wiley are included in 

tables 1-6 in the appendix. There were highly significant dif­
ferences between years, but no differences between treatments 
and between days for gross weights on the day of harvest 
(table 1). Random sampling, therefore, was excellent. 

lIighly significant differences between treatments for net 
weights were indicated for both varieties at .all stages of matur­
ity, as would be expected (table 2). 

3 WALTON, C. F., JR., VENTRE,E. K., and BYALL, S. EFFECTS OF LOW TOPPING 
AND D1ASTATIC MALT EXTRACT ON COMPOSITION AND QUALITY OF SOROO SIR.UP. 
Jour. A~r. Res. 60: 427-432. 1940. 
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FIGURE 14. -Effect of various treatments on yield and quality of juice and of 
sirup obtained from Sart and Wiley sorgo harvested in the anthesis stage of 
maturity and stored for 0 and 6 days, 1956-58. (Parts removed before milling: 
NSNT-head, peduncle; SNT-head,peduncle, leaves; NST-top one"fourth 
of stalk; ST-top one-fourth Qf stalk, leaves.) 
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First~ord.er inter,aetions were signifiea.nt for extraction of 
both Sart and Wiley, .except days x years for Wiley in the dough 
stage of maturity (table 3). 

The major effects of treatments and days in storage we.re 
highly significant for Brix for both varieties (table 4), alld 
first-orde,r :interactions were highly significant for Sarto 

Highly significant differences between years and between 
days ·of storage for sucrose were indicated for bot.h varieties 
at all stages of maturity (table 5). Also, treatment differences 
were highly significant for both varieties fOl· all stages of ma­
tUl·ity, except Wiley in the dough stage. 

The variance analyses for coefficient of apparent purity were 
similar to those for S,UC1·ose (table 6) . 

.Anthe8is Stage of Maturity 

The data for Sart and Wiley during 1956-58 for the anthesis 
stage of maturity are included in figure 14. One of the note­
worthy re'Sults, as shown in this figure, is that although thel·e 
was a consistent loss in extraction during the 6 days of storage; 
thel·e was also a loss of extraction l·elated to stripping. There 
was no instance where the extraction of stripped stalk!: was 
greater than that for those not stripped. This .is an important 
economic consideration in the production of sirup. Most 
operators haVE:: thought that leaves would interfere' with ex­
b-action, but this does not appear to be true. 

Brix values appear to be about the same whether theentil·e 
stalk is used or parts of it are removed. There was, of course, 
an increase in Brix during the 6-day stOl·age ,period. 

The loss of sucrose dUl·ing the 6 days of storag·e is similar for 
all tl·eatments. Purity values were about the same for all 
treatments and also dropped rapidly during the (> days! storage. 
Average finishing temperature jnd.ica~es thatg·ood-quali(ty 
sirup ca.n be produced from all treatments even when proces~)­
in~: was done on the day of hl;lrvest.. 

Sirup per ton of stalks .remained rather constant when based 
on the g-ross weight of stalks whethel· or not the leaves were 
left on. As expected, thel·e was a reduction in sirup pel" ton of 
stalks when the top foul"th of the stalk was removed and the 
lowest yield was that obtained from the stripped and topped 
sta.Iks. In genel"al, stOl·age had no detrimental effect on the 
yield of sirup per ton of stalks. 

Fl·ozen-juice and sirup data fOl" these two varieties at anthe­
sis dUl·ing 1956-58 are included in figure 15.. Dextl·ose and 
levulose increased about 2 percent in the juice during the stor­
age period and about 10 pel·cent in the sirup. On the day of 
harvest the percentage ·of sucrose in the juice was about the 
same for all four treatments and the relative values fOl· the 
sirUp were also similar. However, there. was a slight indication 
that thepel·centageof sucrose after 6 days of storage was 
highel" in the whole stalk with the .leaves intact than for the 
other treatments. In both comparisons the stalks with leaves 

http:signifiea.nt
http:First~ord.er


22 TECHN.ICALB~L!::.E'1:I!II )30" .U.S. D~Pl'. OFAGRIGULTURE 

.JUlCE SIRUP
'l(, 

.DEXTROSE ,DEXTROSE 

'l(,----------------~--~ 

LEVU.LO.SE 

% ----------------------~ %-----,--..,..-------, 

.SUCRO$E ~CROSE 

50 

0----"..,...,,,...-­

DAYS IN STORAGE: O. 6_ 
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and stored for 0 and 6 days, 1956-58. (For explanation of letter symbols, 
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had slightly higher sucrose values than the stalks without 
le.aves. 

Figure 16 includes theresult.s of color, clarity, .and viscosity 
evaluations for sirups made from .Sart and Wiley .in the anthe­
sis stage of maturity. 1'hecolor of sirup made ·from unstripped 
stalks was slightly darker than that from stripped stalks. 
Storing the stalks for 6 days d.arkened the sirup by about 1 
point in the color scale. At the same time, however, clarity was 
increased. The highest clarity rating of sirup made from 
stalks milled on the day of harvest was for the stripp~dand 
topped treatment, .but after 6 ·daysof storage :a11 treatments 
resulted in .about the same rating. Without exception, 6 daylS' 
storage decreased the viscosity by :aboutone-half. 

Milk Stage .01 MaturitlY 
The comparison of the various treatments for Sart and Wiley 

in the milk stage of maturity is included in figure 17. The 
results on extraction are almost identical with those foranthe­
sis. Stripping the stalks did not .enhance the extraction values 
but usually reduced them. Brix values were approximately 
2° higher than ata.nthesis but were .in the same o.rcl.er. Sucrose 
values were approximately 5 percent higher in the fresh stalks 
than in those stored for 6 days. The highest sucrose value for 
fresh .stalks was for the stripped. not topped stalks, but the 
unstripped topped stalks had the highest sucrose after 6 days 
of storage. These interactions were highly significant. The 
lowest sucrose value after 6 days of storage was for the stalks 
that were stripped and topped. Similar results were obtained 
for ,purity. 

The temperature of the boiling sirup made from stalks stored 
for 6 day·s reached the optimum of 110° G. On the first day of 
harvest, however, sirup made from stalks stripped and topped 
was the only one that re.ached a finishing temperature ·of 110°, 
whereas the other treatments reach a maximum of only 108°. 
These d.ataindicate that if stalks are to remain in storage. for 
about 6 days a very acceptable and high-quality sirup can be 
obtained without stripping. Storing the stalks for 6 days 
actually increased the' yields for all treatments,except the 
stripped and topped stalks. The highest yield per ton was ob­
tained from the two treatme.nts in which the .entire stalk was 
stored for 6 days. 

Figure 18 includes the frozen-juice and sirup data for Sart 
and Wiley .in the milk stage of maturity. There does ,not 
appear to be any difference in dextrose between the treatments 
when the stalks are milled on the day of cutting. After 6 days 
of storage, however, the whole stalk had more dextrose than 
that topped. ,on the other hand, after 6 days of storage the 
highest percentage of levulose was 'obtained from the stalks 
that were stripped. The highest percentage of sucrose for 
stalks milled on the day of cutting was for the stripped .and 

http:o.rcl.er
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FIGURE 20.-Effect of various treatments on quality of juice and of sirup ob­
tained from Sart and Wiley sorgo in the milk stage of maturity when (1) 
harvested and stored for 0 and 6 days and (2) left standing in the field for 1 and 
2 weeks, 1956-58. 

not~topped treatment. After 6 days of storage the lowest per­
centage of sucrose was obtained from the stalks that were 
stripped and topped. 

Color, clarity, and viscosity ratings for Sart and Wiley in the 
milk stage are included in figure 19. The unstripped stalks 
produced darker sirups than the stripped stalks. Here again, 
storage for 6 days darkened the sirups by about 1 point. Clar­
ity increased greatly with 6 days of storage, except for the 
stripped and topped stalks. The best clarity rating was for 
whole stalks stripped and stored for 6 days. Storage reduced 
viscosity for all treatments. The highest viscosIty was for 
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and 2 weeks, 1956-58. 
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whole stalks stripped and milled. on the day of harvest. The 
lowe.st viscosity was for stripped and topped stalk~ stored for 
6 days. . 

Data for Sart and Wiley in the milk stage of maturity left 
standing in the field fQr 1 and 2 weeks after stripping Qr top­
ping,or both, as compared with samples cut a.nd left in storage 
for 6 days are included in figul'e2Q. The.re was a gradual 
decrease in Brix fQr the stalks left standing in the field, except 
the topped stalks with the leaves remaining. Sucrose values 
also tended to drop slightly, except for this same treatment.. 
Purity remained rather constant for 2 weeks after the treat­
me.nt.The quality of sirup as meas.ured by the finishing te.m­
perature indicated that there was actually a IQSS in quality 
when the stalks were left standing for 1 or 2 weeks after treat­
ment. This was true whether Qrnot the stalks were stripped. 
Finishing temperatures of the sirups made from standing 
stalks were lower than from comparative samples stored for 
6 days for every treatment. Consequently, these data indicate 
that the practice of stI'ipping or treating the stalks a week or 
two in advance of harvest is not conducive to the production of 
good yields of high-quality sirup. 

Figure 21 includes frozen-juice and sirup data for treated 
stalks left standing in the field as cQmpared with harvested 
stalks in storage for 6 days. Dextrose in the juice and sirup 
increased for all treatments if the stalks were cut and held in 
storage but remained constant if the stalks were left standing 
in the field for 2 weeks. The same results applied to levulose. 
Sucrose decreased rapidly for all treatments when stalks were 
cut and stored for 6 days, but it decreased slightly when they 
were left standing in the field for 2. weeks after treatment 
except when the top one-fourth of the stalk was removed. 

Color, clarity, and viscosity ratings for the cut and the stand­
ing stalks are included in figure 22. The sirup darkened with 
storage for cut stalks but only very slightly, if any, for stand.. 
ing stalks. The sirup made from the latter, however, was 
darker than that made from fresh stalks. Clarity increased 
greatly for stripped stalks cut and stored for 6 days but de­
creased when the stalks were left standing in the field for 2 
weeks. Clarity for the other field treatments remained con­
stant. Viscosity decreased rapidly for cut stalks stored for 6 , 
days and remained about constant for standing stalks. 

Dough Stage of Maturity 
Tracy and Wiley were available in the dough stage of ma­

turity during 1957-58. Data for these varieties are included 
in figure 23. Extraction figures are similar to those previously 
described. Similar results were also obtained for Brix, sucrose, 
and purity, except that these values were slightly higher than 
in the milk stage. However, the lowest sucrose and the lowest 
purity were obtained from stalks that were stripped and topped 
and held in storage for 6 days. There was a slight improve­
ment in the finishing temperature of the sirup after 6 days of 
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FIGURE 24. -Effect of various treatments, based on frozen-juice and sirup 
analyses, on Tracy and Wiley sorgo harvested in the dough stage of maturity 
and stored for 0 and 6 days, 1957~58. (For explanation of letter symbols, 
see legend for figure 14.) 
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FIGURE 25.-Etfect of various treatments on quality of sirup made from Tracy 
and Wiley sorgo harvested in the dough stage of maturity and stored for 0 
and 6 days, 1957-58. (For explanation ()f letter symbols, see legend for 
figure 14.) 

storage in all trea:'cments except stripped and not topped. The 
improvement appeared to be greater for the stalks that were 
topped. The only samples that reached 1100 C. were those 
that were stripped and topped and stored for p days. Accept­
able sirup, however, was produced from the stalks stored for 
6 days that were neither stripped nor topped. In tbe dough 
stage. of maturity the highest yield of sirup. per ton of stalks 
was from the stripped samples that were .not topped and held 
in storage for 6 days. 

Frozen-juice and sirup data for Tracy and Wiley in the dough 
stage are included .in tigure24. These data are similar to those 
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FIGURE 26.-.Effect of various treatments .on yield Ilnd quality of juice and of 
sirup obtained from Wiley sorgo harvested in three stages of maturity and 
stored for 6 days, 1956-58. (For explanation of letter .symbols, see legend 
for figure 14.) 
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o.btained ,in the milk stage. Dextro.se.and levulo.se :increased 
.during tbe sto.rage perio.d, whereas sucro.se decreased. 

The co.lo.r o.fthe sirup was darke.r after.6 days o.f sto.rage when 
Tracy and Wiley were in tbedo.ugh stageo.f maturity, as sho.w.n 
in .figul~e 25. The clarity ·o.f the sirups was .zero. fo.raH tre.at­
,ments.The vi sco.si ty decreased rapidly with 6 dayso.f sto.rage. 

W.iley -Stages ..of Matu .. ity 

Figu're 26 i.ncludes the data fo.r Wiley fo.r three stages o.f ma­
turityand fo.ur treatments in 19£)6-58. Extractio.n ,figures ,re­
mained abo.utco.nstant during ,the three stages o.fmaturity. 
The Brix values increased co.nsistently .fo.r the three stages 
.as did SUCl·o.se and ,purity. The juice o.f WHeypro.duced sirup 
that .reached a finishing temperature o.f 110° C., j,rrespective 
o.f the stage o.f develo.pment o.r the treatment. The increase o.f 
sirup per to.n o.f stalks with maturity agrees with the increase 
in B.rix. There was .a 10.ss o.f sirup when the to..P fo.urth o.f the 
stalk was remo.ved. 

Co.mpariso.ns fo.r Wiley between stripped and unstripped 
stalks fo..r three stages o.f maturity and fo.rO and 6 days o.f Sto.l·­
age m'e included in figure 27. Extractio.n fo.rthese samples was 
biised o.n the o.riginal weight o.f the unstripped stalks. Fo.r 
each stage o.f maturity the unst,;,i,pped stalks had a higher 
extractio.n than the stripped stalks o.n the day o.f harvest. 
There was a .I·eductio.n in extractio.nasso.ciated with 6 days o.f 
sto.t·age. On theo.the.l· hand, thel'e was a sb·o.ng tendency fo.r 
the B.rix to. increase with sto.rage and maturity. Sto.rage de­
creased the sucro.se whether the stalks were st!'ipped 0.1' no.t. 
;Purity values also. dro.pped with sto.rage and the strip.ped and 
unst1~ipped stalks averagedabo.utthe same. The sirup ,reached 
110°C. fo.r all t,reatments and stages o.f matUl'ity, except fo.r 
the unst!'ipped stalks milled the day o.f cutting in the do.ugh 
stage o.f matu.rity. This J'esult indicates that there may be 
so.me pro.blem o.f manufacturing sil'up fro.m Wiley in the do.ugh 
stage o.f maturity if the stalks are unstripped and milled the 
same day cut. Stripping had very little effect, if any, o.n the 
yield o.f sirup per to.n o.f stalks, irrespective o.f the stage o.f 
maturity. 

Figure 28 includes the sirup-quality data fo.x Wiley during 
1956-58. The co.lo..r o.ftpe sirup imp,ro.ved as the plant matured 
but darkened slightly duxingthe 6 days o.f sto.rage. Generally 
the sirup made fro.m stalks that we.re no.t stripped was slightly 
darkel' than that fro.m the stripped stalks; ho.wever, the sirup 
was o.f acceptable co.lo..r in bo.th treatments. 

The best clarity was o.btained fro.m the plants.i.n the anthesis 
stage o.f maturity and the po.o.restclarity fro.m the plants in 
the do.ugh stage. The sirup lo.west in dispersed co.llo.ids was 
o.btained fro.m st.alks that were sto.red 6 days and we.re .no.t 
stripped. Actually, stripping did no.t impxo.ve the clarity o.f 
sirup, but sto.rage tended to' ,reduce the .amo.unt o.fco.llo.idal 
mate.rial .insuspensio.n. 
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F,IGURE 27.-Effect of st.ripped and unstripped treatmentson yield and quality 
of juice and of sirup obtained from Wiley sorgo harvested in three stages of 
maturity and stored for 0 and 6 days, ,1956-58. 
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,FIGURE 28.-Effect of stripped and unstripped treatments on quality of sirup 
made from Wiley sorgo harvested in three stages of maturity and stored 
for 0 and 6 days, 1956-58. 
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The viscosity was lowest for sirup made :trom·plants in the 
anthe.sis stage of maturity and highest when the plants were in 
the dough stage. In general, the viscosity was greater when 
the stalks were processed on the day ofharvest than when they 
were held in storage for 6 days. This difference bec.ame 
greater as the plants matured. 

Sart, Tracy, and Wiley - StQrageTreatments and 
Stages of Maturity , 1958 

Many farmers have been cutting sorgo with a corn binder and 
milling the entire plant. Some of them have not completely 
removed the heads,and, to a large extent, the entire plant was 
milled. Consequently, the additional treatment of milling the 
e.ntire plant was included in the studies in 1958. 

Antlae.is Sta,e of Maturit,l 
Figure 29 includes the data for Sart and Wiley in the anthesis 

stage of maturity in 1958. Since extraction was highest for the 
whole plant, apparently some juice was obtained from the 
peduncle. Actual extraction based on the original weight de­
creased as the plant material was removed. This was true 
whether it was peduncle, leaves, or the top fourth of the stalk. 
Extraction was lower after 6 days of storage. The poorest 
extraction, based on the whole plant weight, was from the 
stalks that were stripped and topped and left in storage for 6 
days. 

On the other hand, on the day of harvest the lowest Brix 
was produced from the whole plant. The Brix gradually in­
creased as plant material was removed from the stalk. The 
highest Brix was from the stalks that were topped. After6 
days of storage the Brix values for most of the treatments 
were about the same. 

Sucrose values fluctuated between treatments but dropped 
off very rapidly during the 6 days of storage. The lowest 
sucrose value on the day of harvest was obtained from the 
whole plant; the highest was from the stripped and topped 
stalks. 

Purity values followed the same pattern as for sucrose. 
All the juice boiled down to 110° C., except that on the 0 day 

of storage from the unstripped s.talks from which the head and 
peduncle were removed before milling. Even in these treat­
ments acceptable sirup was produced. 

Sirup per ton of stalks was greatest from whole plants .and 
lowest from stalks that were stripped and topped. Six days 
in storage did not affect the yield of sirup. 

Dextrose and levulose increased with storage and sucrose 
decreased in the frozen juice and in the sirup. No significant 
treatment effects were evident except from storage,as shown.in 
figure 30. 

The sirup-quality data for Sart and Wiley in 1958 at the an­
thesis stage of maturity are given in figure 31. The various 

II 
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FIGURE 29.- Effect of various treatments on yield and quality of juice and of 

sirup obtained from Sart and Wiley sorgo harvested in the anthesis stage of 
maturity and stored for 0 and 6 days, 1958. (E-entire plant milled. Parts 
removed before milling: NSNT-head, peduncle; SNT-head, peduncle, 
leaves; NST - top one-fourth of stalk; ST-top one-fourth of stalk, leaves.) 



41 $TORAGE STU.DlES OF SORGO 

DAYS IN SfORAGE: 

FIGURE 30.-Eft'ect of various treatments, based on frozen-juice and sirup' 
analyses, on Sart and Wiley sorgo harvested in the anthesis stage of maturity 
and stored for 0 and 6 days, 1958. (For explanation of letter symbols, see 
legend for figure 29.) 



42 TECHNICAL BULLETIN 1107, U.s. DEPT. OF AGRICULTURE 

tr~atments had no appreciable effec.t on color, except that 6 
days of storage inc~~d -the darkness by slightly over 1 point. 

Clarity of these sirups was not excepti(mally high in any 
treatment. When t}:lestalks Were not stripped, the elarity 
fluctuated. The clarity of sirup made from the stripped stalks 
was improved when the stalks were stored for 6 days. 

The viscosity ofth~ sirup increased gradually as the amount of 
mat.erial was re.moved from the st.alk on the 0 day of storage; 
sirup made from stripped and topped stalks had:the highest 
viscosity. Six days of storag'e decreased the viscosity of sirup 
for all treatments, and the viscosity was similar fQr all 
treatments. 

Milk Stale of Maturitll 
Enough plants were available to include Sart, Tracy, and 

Wiley at the milk stage of maturity. The trends in extraction 
were the same as in the anthesis stage of maturity, as shown 
in figure 32. There appeared to be no difference among the 
treatments for Brix, except that the stored stalks had higher 
Brix values than those milled on the day of harvest. Sucrose 
values were about the same for all treatments on the day of 
harvest, but they were considerably lower after 6 days of 
storage and were rather erratic. Purity values followed the 
same pattern as the sucrose values. 

The finishing temperature of the sirup increased as the plant 
material was removed from the stalk when the plants were 
milled on the day of harvest. The lowest temperature, 106° C., 
was when the whole plant was processed, and the highest tem­
perature, a little more than 109°, was when the stalk was 
stripped and topped. After 6 days of storage, however, all the 
treatments gave acceptable sirup. 

Sirup yield per ton of stalks was profoundly affected by the 
finishing temperature. Consequently, the plants that were 
stripped and topped gave the highest yield of sirup when 
processing was done on the day of harvest. After 6 days of 
storage, however, the highest yield was from the stalks that 
w~re not topped. 

Frozen-juice and sirup data for Sart, Tracy, and Wiley in the 
milk stage of maturity are included in figure 33. Dextrose and 
leVUlose increased during the 6 days of storage for all treat­
ments. Sucrose decreased for aU treatments during 6 days' 
storage and was highest in the topped stalks with the leaves 
intact. 

Figure 34 includes the sirup-quality data for Sart,Tracy, 
and Wiley in the milk stage of maturity in 1958. The color of 
the sirup made from stalks that were stripped and topped was 
slightly better than the other samples milled on the day of 
harvest. The difference was about 0.7 point on the color scale. 
The 6 days of storage darkened this sirup about 2 points, and 
the stripped stalks produced the lightest sirup. 

None of the sirup made from the stalks in the milk stage was 
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VISCOSITY 

0. 6_DAYS IN STORAGE: 

FIGURE 31.-Effect of various treatments on quality of sirup made from Sart 
and Wiley sorgo harvested. in the anthesis stage of maturity and stored for 0 
and 6 days, 1958. (For explanation of letter symbols, see legend for figure 29.) 
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FIGURE 32.-Effect of various treatments on yield and quality of juice and Df 
sirup obtained from Sart, Tl'acy, and Wiley sorgo harvested in the milk stage 
of maturity and stored for 0 and 6 days, 1958. (For explanation of letter 
symbols, see legend for figure 29.) 
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DAYS IN STORAGE: ol;~;$1 6_ 
FIGURE 33.-Effect of v.arious treatments, based on frozen-juice and sirup 

analyses, on Sart, Tracy, and Wiley sor~o harvested in the milk stage of 
maturity and stored for 0 and 6 days, 1958. (For explanation of letter sym­
bols, see legend for figure 29.) 
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FIGURE 34. - Effect of various treatments on quality of sirup made from Sal·t, 

Tracy, and Wiley sorgo harvested in the milk stage of maturity and stored 
for 0 and 6 days, 1958. (For explanation of letter symbols, see legend for 
figure 29.) 

of high quality so far as clarity was concerned. All the read­
ings were zero. 

The viscosity decreased considerably during the 6-day 
storage period, but it was very high when the stalks were 
milled on the day of harvest. Actually, several of the samples 
of Sart and Tracy jelled. There appeared to be no significant 
beneficial effect of stripping: and topping the stalks so faI' as 
viscosity was concerned. 

Dough Stage 01 Maturity 

Tracy and Wiley were also harvested in the dough stage of 
maturity in 1958. The e:}(traction data, as shown in figure 
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FIGURE 35.-Effect of various treatments on quality and yield of juice and of 
sirup obtained from Tracy and Wiley sorgo harvested in the dough stage of 
maturity and stored for 0 and 6 days, 1958. (For explanation of letter sym­
bols, see legend for figure 29.) 
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FIGURE 36.-Effect of various treatments, based on frozen-juice and sirup 
analyses, on Tracy and Wiley sorgo harvested in the dough stage of maturity 
and. stored for 0 and 6 days, 1958. (For explanation of letter symbols, see 
legend for figure 29.) 
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FIGURE 37.-.Effect of various treatments on quality of sirup made from Tra~y 
and Wiley sorgo harvested in the dough stage of maturity and stored for 0 
and 6 days• .1958. (For explanation of letter symbols, see legend for figure 29.) 

35, were similar to those obtained in theanthesis and milk 
stages of matudty. 

All Brix values increased with time in storage, but there 
were no appreciable differences in Brix among treatments 
either before or after 6 days of stfie. 

Sucrose values for the various... . ments were about equal 
on the day of harvest, but were -iT. much lower .and .rather 
irregular after 6 days of storage. The same was true for the 
purity values. 

The tinishing temperature of the sirup made from the whole 
plant :was slightly lower on the 0 storage day than for the 
other treatments. Even after 6 days of storage several sam­
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pIes 'o.fTracy failed to. ,make sirup. The 'o.nly treatments that 
gave high.,·quality sirup whenmiUed o.n the day o.f lha.rvest ,in 
,the dQughstageo.f,maturity we.rethose in whieh the .stalks were 
stripped. 

Sto.rage fo.r '6 days did no.t ,affect the pro.ductio.no.f sirup, ,ex­
cept from the st.alks that were stripped. In this treat.me.nt 
there was a very significant inerease in sirup fro.m the 0 to. 
the sixth day o.fsto.rage, -beeause this was the ,o.nly treatment 
o.f'Tracy that pro.duced sirup o.f co.mm.e.rcialquality.The sirup 
yields for the o.the,r treatme.nts of this variety in this test were 
ze.ro.. 

FJ"o.zen-juiceand sirup data fo.rTracy and Wiley in the do.ugh 
stage ,o.f maturity are included in ,figure 36. The !patterns o.f 
dextro.se, levulo.se, and sucro.se were similar to. tho.seo.btained 
when the plants were harvested in the an,thesis and milk stages 
o.f maturity. 

Sirup-quality data fo.r thedo.ugh stage o.f maturity are in­
cluded in figure 37. The best co.Io.r was o.btained fro.m the two. 
stripped samples o.n the 0 day o.f sto.rage, but after 6 dayso.f 
sto.rage all the samples were dar.ker and had the same co.Io.r 
rating. 

Again in the do.ugh stage o.f maturity the clarity was very 
po.o.r in all treatments and these re~dings were zero.. 

The Tracy samples all jelled and are no.t included in the 
visco.sity data. The. visco.sity ratings were very high o.n the 0 
day o.f sto.rage irrespective o.f the treatment. After 6 days o.f 
sto.rage the visCo.sity dropped to. an acceptable level and was 
simihir fo.r all tre.atments.. 

SUMMARY 

1. J uiceextractio.n remain.edco.nstant fo.r so.rgo. stalks kept 
wet, but it decreased gradually fo.r dry stalks during 2 weeks' 
sto.rage. 

2. Extractio.n lo.sses were mainly due to. evapo.ratio.n. Brix 
values increased as extractio.n values decreased during sto.rage. 

3. Sucro.se lo.sses were negligible fo.r stalks kept wet and 
were o.nly slight when stalks were dry during sto.rageo.f sugar 
varieties like Rex. 

4. Co.efficient o.f apparent purity decreased slightly when 
stalks were kept wet and decreased significantly fo.l· dry stalks 
o.f sugar varieties. 

5. Acidity was no.t affected by length o.f sto.rage o.r wet and 
dry treatments. ~ 

6. Inversio.n to.o.k place~'re rapidly in sirup varieties, such 
as Iceberg, Sart, and Wiley, during sto.rage than in sugar 
varieties. 

7. Sto.ring dry fo.f 6 days .reduced crystallizatio.n and im­
pro.ved sirup quality witho.ut reducing yi(!lds o.f sirup per to.n o.f 
stalks. 

http:witho.ut
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8. Storing ~-').t ,counteracted the nor,mal lbenentsof storage 
,0.11 sirup ,quality. . 

9. Protecting (storing in asbed) stalks :hadnobeneficial 
,eft'ect on sirup quality and yield unless ,processing was done 
.duringa ,period of simulated rainfall. 

10. St,rippedstalks of ,Sart., Tracy, .and Wiley madeg'ood sirup 
iLday of '~torage soonertha~did unstripped shoc~ed stalks. 
Unstripped shocked stalks of Wiley kept wet made inferior but 
acceptable sirup,bu.tTracy and Sartdid not m,ake co,mmerci.al­
grade sirup. 

11. In general, dextrose and levulose increased during the 
first 10 days ofstoralge, whereas sucrose dec.reased. All tbree 
sugars tended to level off during tbe last 4 days of thEl 2 weeks' 
storage. 

12. No inversion took place in the sirup. The relative 
amounts of dextrose,levulose" and sucrose in percent of total 
sugars were the same in the juice as in the sirupll'ladefrom 
that juice. 

13. When juice extraction was based on the weight of treated 
stalks .at the mill,extraction of stripped stalks wusalways 
higher tban that of unstripped stalks. 

14. When ·extraction was based on the weight of the entire 
harvested plant in the .field, ,extraction of stripped stalks was 
consistently lower than that of unstripped stalks. 

15. Removal of the top fourth of the stalk reduced the yield 
of sirup per ton of stalks but $lightly improved siru.p quality. 

16. Storage for 6 days improved quality as ,melll,sured ,by 
finishing temperature, clarity,and viscosity but caused slightly 
darker sirup. Sirup yields were increased for variefcies like 
Sartand Tracy. 

17. In general, sirup .made from unstripped s1;nlks was 
slightly darker than that made from stripped stalks. 

18. Sirup varieties such as Sart, Tracy,and Wiley could be 
harvested for sirup at any time from the anthes,istotbedQugh 
stage of ,maturity. ,Extraction remained about constant with 
maturity, but Brix and consequently yield of sirup ,per ton of 
stalks increased. The color of the sirup improved, but clarity 
decreased and viscosity increased with maturity. The sirup 
was slightly more difficult to .process when the plant was in'ihe 
dough stage, but this was compensated for by storingfor 6 days. 

19. Extractio.n, when ,based o.nfield weight, was reduced by 
remo.ving any part o.f the plant, but Brix increased slightly. 

20. Go.o.d sirup waspro.duced by processing the entire plant if 
stalks were sto.redrelatively dry fo.r abo.ut 6 days. This sirup 
was slightly darker and was so.mewhat mo.re difficult to. pro.cess 
than that made fro.m stripped and deheaded stalks. 
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'iI'~LE 1. - Va-ri(tnce analysesojgl'oSS we·ight of S a'tt and :WUey 
stalks at d~t"e?'ent stages of ?natu't~itYI~n Sot'go stomge studies.• 
1956-58 

Mean square I 

Degrees

Clltegory of Sart Wiley


Ifreedom 


Anthesis Milk Anthesis Milk Dough 

years .............. 2 ~.267.22** 1.228.98** 2.052.24** 431.18** 455.98**
Treatments.... 3 10.08 17.39* 3.86 3.57 3.80
TXy............... 6 10.91 24.04** 6.86 5.32 6.06
Days............... 1 7.60 4.65 21.42 15.70 .00

Dxy.............. 2 4.92 15.66* 13.16 13.64 
 4.67
DxT.............. 3 9.56 7.58 
 5.81 1.38 12.99
DXTXy......... 6 1.24 9.59 8.05 10.28 2.85 

Error.............. 96 5.03 4;96 6.50 8.08 5.35 


-'--

I *;= 5-percent level of significance; ** = I-percent level of significance. 

TABLE 2.-Va'dance analyses of net weight of Sm·t and Wiley 
stalks at di.U'e1·ent stages of 1ruttu?'ity in SO?'go sto?'age studies, 
1956-58 

Mean square I 

Degrees

Category of Sad Wiley


freedom 


Anthesis Milk Anthesis Milk Dough 

years.............. 2 1 • .891.85** 
 1.232.92** 1.800.70** 434.96** 569.75**Treatments ...... 3 314.41** 268.13** 165.07**162.80** 104.76**
Txy............... 6 5.04 16.87** 2.82 3.50 
 12.98
Days............... 1 6.35 1.l8 17.86 12.22 2.10

Dxy.............. 2 3.14 14.34* 7.98 12.50 7.30

Dx'l'............... 3 6.73
6.11 5.15 1.73 13.01*
DXTxy......... 6 
 .84 9.77* 4.70 9.56 2,51
.Error.............. 96 4.56 3.74 5.57 6.48 
 4.68 

I ... = 5-percent level of significance; ** = I-percent level of significance. 

52 

http:1.800.70
http:1.232.92
http:2.052.24
http:1.228.98


AffENDIX 53 

TABLE 3. - Variance analY8e8 of juice extraction of S art and 
Wiley stalks at different stage8 of maturity in sorgo 8torage 
studies, 1956-58 

Mean square I 

!Degree! 
Category of Sart Wiley 

~dom 

Anthesis Milk Anthesis Milk Dough 

years............. 
Treatments..... 

2 
3 

23.90** 
387.38** 

313.24** 
264.49** 

14.94** 
438.41** 

15.65** 
275.13** 

245.73** 
252.59** 

Txy.............. 6 7.43* 15.00*· 8.74** 13.29** 8.62** 
Days.............. 
Dxy.............. 

1 
2 

408.48** 
37.80** 

545.28"* 
82.22** 

1,379.06** 
20.20** 

802.90** 
47.04** 

768.10** 
4.00 

DxT.............. 3 14.31** 19.97** 34.13** 32.08** 16.64** 
DxTXy........ 6 2.50 11.31"* .80 7.83* 9.06** 
Error.............. 96 2.58 2.42 2.08 3.16 2.39 

1* = 5-percent level of significance; ** = I-percent level of significance. 

TABLE 4. - Variance analyses of Brix of juice from Sa'rt and 
Wiley stalks at diffe?'ent stages of matu,'rity -in sm'go stomge 
studies, 1956-58 

Mean square I 

Degrees 
Category of 8art Wiley 

freedom 

Anthesis Milk Anthesis Milk Dough 

years.............. 2 175.58** 85.01** 17.18 .... 53.20** 170.82** 

Treatments..... 3 .54" .77"" 1.28** .93** 1.31** 

Txy.............. 6 1.41*" .77** .25 .78"* .51* 

Days, .............. 1 56.72** 91.71** 80.21"* 51.62** 143.88"" 

Dxy.............. 2 2.24 .... 8.84 .... 4.36* 1.73 .... .46 

DXT.............. 3 1.06"* 1.19*" .29 .92** .36 

DxTXY ........ 6 .58 .... .49** .22 1.29*" .59* 

Error.............. 96 .14 .18 .12 .13 .24 


1* = 5.percent level of significance; ** = I-percent level of significance. 



54 TECHNIC;\L BULLETIN 131)7, U.S. DEPT. OF AGRICULTURE 

TABLE 5. - V a'ria'~we analyses of ttUcrose in jU'ice from Sart and 
Wiley stalks at diffet'ent stages of matu'rity in sorgo stomge
studies, 1956-58 

Mean square I 

Degrees 
Category of Sart Wiley

lfreedom 

Anthesis Milk Anthesis Milk Dough 

years ............. 
Treatments ..... 
Txy.............. 
Days.............. 
DXy.............. 
DXT.............. 
DxTxy......... 
Error.............. 

2 
3 
6 
1 
2 
3 
6 

96 

19.58** 
1.52** 
.29 

468.47** 
8.51** 

.64* 

.50* 

.20 

99.13** 
13.75** 
3.55** 

1,017.92** 
98.01** 

8.68** 
5.03** 
1.16 

53.20** 
1.61** 

.77* 
445.06** 

21.24** 
6.26** 

.52 

.30 

280.93**' 
5.26** 
2.02** 

436.24** 
7.76** 
3.91** 
3.02** 

.56 

140.62** 
.90 

3.12** 
895.99** 

65.U** 
3.45** 
2.95** 

.69 

I *= 5-percent If.:vel of significance; ** = I-percent level of significance. 

TABLE 6. - Va-riance analyses of coefficient ofappa-rent purity of 
juice from Swrt and Wiley stalks at diffet'ent stages ofmatu"'ity
in sorgo storage studies, 1956-58 

Mean square I 
De­

p-e~~
Category of Sart Wiley

free­
dom 

Anthesis Milk Anthesis Milk Doug'h 

years..... 
Treat­

2 1,060.72*" 2,623.91** 1,927.54** 7,620.20** 1,612.04** 

ments... 
Txy....... 

3 
6 

62.68** 
10.66 

503.60** 
U8.41** 

U6.32** 
43.32*'" 

148.98** 
93.52** 

18.22 
U9.96** 

Days....... 
Dxy...... 
DxT...... 
DxTxY 
Error...... 

1 
2 
3 
6 

96 

31,376.2'1** 
311.11 ** 

28.84 
34.62** 
11.45 

45,637.80** 
2,881.42** 

373.14** 
177.76** 

41.65 

28,060.21** 
760.54** 

89.42** 
20.40 
13.95 

21,571.33** 
188.27** 
U3.74** 
103.04** 
18.04 

37,509.89** 
1,544.03** 

106.36** 
84.03** 
23.86 

-. 

'* =5-percent level of significance; **= I-percent level of significance. 
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