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SUMMARY 

Trials with sugar beets were conducted in 13 counties 
ir! Southwest Texas from 1964-68. These tests were grown 
?;I 2 wide variety of soils ranging from deep sands to heavy 
:13ys. Various levels of management were used during the 
:ouTse of these studies. It was clearly demonstrated that ' alnaeernent is the key factor in beet production. Manage- 

[ ment used in the production of most crops is not of 
:ufficiently high quality for the production of high yields 
;S hi~l~.quality beets. Three factors-nitrogen, insects and 
liseases and water-must be controlled at the proper levels 

S! beet production is to be successful. 

In the 1964-65 season, 50 trials and demonstrations 
%:re conducted at 18 locations in 11 counties. A total of 
1337 samples was harvested for brix, sucrose and apparent 
yur~ty analyses. The average yield of all beets sampled from 
211 locations was 26.4 tons per acre with an average sucrose 
:ontent of 14.8 percent and an apparent purity of 85.1 
puce:-t. However, wide ranges in yields and qualities 
~ndiute that there are critical requirements for soil, crop 
~ n d  water management. Yields and qualities, both high and 
'ow, were generally related to and identifiable with manage- 
rnent factors. The adaptability of beets for production per 
.e in the area was clearly demonstrated; excellent progress 
!\as made in determining varieties, strains and genetic 
stocks for most efficient performance. 

In the 1965-66 program, 32 trials and demonstra- 
:ions were conducted at 20 locations in the 13-county area. 
\'a;-. +*:als with 38, 50 and 50 entries of varieties, strains 

tic stocks were grown at three locations; there 
.II?(UI 111 

I 2nd gene 

were 15 variety trials of nine entries and 14 date-of-planting 
demonstrations. Some 1,672 samples were analyzed for 
brix, sucrose and apparent purity. Yields were generally 
lower than those of the previous season, but the sucrose 
levels were materially improved. The need for further 
refinement of cultural practices was indicated. Results from 
2 years of tests showed that the level of leaf-spot resistance 
in the materials tested was not adequate and that chemical 
controls would have to be used to control this disease. The 
potential for the production of high yields of good quality 
beets was adequately demonstrated. 

Test results in 1966-67 again emphasized the role of 
management in sugar beet production. Where management 
levels were adequate, good yields of high quality beets were 
produced. The results from the research plots indicate that 
the plant material available has the characteristics necessary 
for the fabrication of hybrid beet varieties adapted to the 
area. Several commercial varieties performed quite well in 
the tests and could be used in the early stages of 
commercial production. 

In 1967, the need for grower experience in managing 
larging plantings was recognized. Therefore, in the 
1967-68 season, several 5-acre plantings were made. Five 
of these plantings were carried to maturity. Results indicate 
that beets of acceptable quality can be produced under 
easily achievable management practices. It was clearly 
demonstrated that sugar beets are well adapted to south- 
west Texas and that the farmers in the area have the skills 
necessary for producing high yields of good quality beets. 
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P r ~ d u c t i o n  Potent ials 

THE SUGAR ACT Amendment of 1962 and the 
~~bsequent action of the U. S. Department of Agriculture 
:I\ lift acreage restriction on sugar beet production 
yompted widespread inquiry relative to  the feasibility of 
:u!ar beet enterprises in southwest Texas. Through inter- 
aretation of the Amendment, several criteria were 
~.stablished to determine the allocation of acreage to  new 
;rowers supplying new factories in new areas; these criteria 
included such factors as the production potential, economic 
;onditions and need for the new enterprise, grower manage- 
ment capabilities and attitutes, proximity to  markets and 
:sailability of capital for factory construction. 

Information was considered abundantly available to  
qual~fy southwest Texas for acreage allocation in regard t o  
111 major criteria with the exception of definitive data 
~ l a t i v e  to production potentials. In 1964, the South Texas 

1 Sugar Beet Growers Association was organized with the 
h r t e r e d  objectives to determine the potentials for produc- 
?Ion in 13 southwest Texas counties and subsequently to  
:fiect the establishment of one or more beet mills in the 
:;?a. A Memorandum of Agreement was developed with 
Texas A&M University, and substantial grants and other 
cupport were made available t o  determine production 
ptentials and associated problems. Grants also were made 
'.1! private trusts and by County Commissioner's Courts. 
Tile procedure followed in developing authentic informa- 
;:on included a study of production resources, such as soils, 
$mate, water supplies, cropping patterns and related 
;ictors; a review of literature to relate available information 
+ ?  local conditions; and a program of research and 
ternonstration to evaluate potentials for yields and qualities 
and to provide for grower education relative to cultural 
cractices required for efficient management. 

PRODUCTION RESOURCES 

General topographic and vegetative characteristics 

The 13 counties of southwest Texas shown in Figure 
i comprise 15,370 square, miles and lie approximately 
wthin the bounds of 28"and 30°1atitude at the junction of 
the Edwards Plateau, the southwestern extension of the 
Blackland Prairies and the northwestern portion of the Rio 
Grande Plain. The northern tier of counties is bisected by 
the Balcones Fault Zone separating the Edwards Plateau 
with elevations of 700-1,000 feet from the lower lying Rio 
Grande Plains. Below the Edwards Plateau, a broad rolling 

plain with elevations ranging down to 300 feet with a 
regionally southeastern slope is crossed by several small 
rivers and associated tributaries. Mesquite and thorny 
shrubs characterize the native tree species although such 
vegetation varies with climate, soils and elevations. Bunch 
grasses are found on the lighter soils while such species as 
buffalo, mesquite and grama are indigenous to the heavier 
soils. 

Climate 

As the geographic location would indicate, the 
climate across the area would be classed as continental; 
however, maritime influences from the Gulf area in the 
warm season are often operative. The average annual 
temperatures vary but slightly, 68Oto 72*~. ,  across the area 
from north to  south; variations in temperature extremes 
are, however, of more critical significance. The average 
annual rainfall, reflecting the maritime influence, varies 
from 20 inches in the western counties to  32 inches in the 
most eastern section of Hays County. The monthly 
distributions of rainfall at Crystal City (Dimrnit County) 
and at San Antonio (Bexar County) are shown in Table 1. 

Soils 

Soils, which had their origins in both fresh water and 
marine sediments, are the products of varying amounts of 
sorting, movement and redistribution with subsequent 
profile developments under the influencing factors of 
climate, topography and vegetation. Materials outwashed 
from the Edwards Plateau are the parent sediments from 
which the dark calcareous clays extending from Maverick to  
Bexar County were formed. These outwash materials were 
also deposited along streams dissecting the Coastal Plains to 
give rise to  alluvial soils. Alluvial soils along the Rio Grande 
River, generally lighter in texture and color, were developed 
from outwash sediments of the Rocky Mountains. Marine 
sediments of the Coastal Plain have given rise to  lighter soil 
types, widely prevalent across the area. 

A general soils map of the area is shown in Figure 1. 
There were further refinements in soil classification by 
personnel of the Soil Conservation Service in identifying 
and describing the 13 major soil types of the area; these soil 
types, along with the estimated acreages of each, are listed 
in Table 2. The soils, by nature of their origins and 
development, exhibit a wide range of physical and chemical 





Oark co lored t o  l i g h t  gray, shallow. calcareous, mostly stony and grav- 
e l l y  s o i l s  of claye texture,  and rough stony 12nds ( l imestone f lags,  
gravel , and c a l  i chef. HapZustolZs, Ustochrepts 
Approximate acreage : 2,084,000 (40% Tarrant ; 20% Bracket t  ; 20% Rough 
Stony; 20% Other).  

Dark gray, deep, calcareous clayey s o i l s ;  gray ish brown, moderately 
deep, neut ra l  loamy s o i l s  w i t h  reddish brown a l k a l i n e  subsoi ls  grading 
i n t o  hard ca l iche;  and brown, shallow loamy calcareous s o i l s  over indu- 
ra ted  ca l  i che. PeZlusterts, PaZeustolls, Paleorthids. 
Approximate acreage: 957,000 (40% Monteola; 20% Go1 iad; 10% Zapata; 
30% Other). 

Oark colored t o  reddish brown, shallow and moderately deep, calcareous 
and noncalcareous clayey so i  1s w i t h  varying degrees o f  stoniness (1  ime- 
stone f lags)  . HapZustoZZs, Chromsterts .  
Approximate acreage: 280,000 (40% Tarrant;  20% Denton; 20% Crawford; 
20% Other).  

Dark colored, shallow t o  moderately deep, calcareous clayey so i  1s 
formed i n  chalk and marls. RendoZZs, Ustorthents. 
Approximate acreage: 165,000 (35% Austin; 30% Stephen; 20% Eddy; 15% 
Other).  

Dark colored, deep, calcareous clayey so i  1s formed i n  1 imy clays. 
PeZZusterts, HapZustoZZs. 
Approximate acreage: 167,000 (60% Houston Black; 20% Lewi sv i  1 l e ;  20% 
Other). 

Dark gray ish brown, deep, s l i g h t l y  ac id  loamy s o i l s  formed i n  mixed 
eros ional  sediments, w i t h  brown t o  red, neut ra l  t o  calcareous dense 
clayey subsoi 1 s , becoming less clayey and more calcareous below about 
24-30 inches. Paleustat fs ,  HqZustaZfs. 
Approximate acreage: 355,000 (40% Miguel ; 30% San Antonio; 10% Webb; 
20% Other).  

L i g h t  colored, deep, s l i g h t l y  ac id  sandy and loamy s o i l s  w i t h  ye1 lowish 
brown t o  red mot t led loamy subsoi ls,  becoming less ac id  ( i n  some cases, 
a1 ka l  i ne )  below about 48 inches. Paleustalfs, Haplustalfs. 
Approximate acreage: 230,000 (30% Eufaula; 30% Poth5; 20% Sar i ta ;  20% 
Other). 

Reddish brown, deep, s l i g h t l y  ac id  loamy s o i l s  w i t h  less ac id  reddish 
heavy loamy t o  clayey subsoi 1 s , becoming calcareous below about 36 
inches and o f ten  having sandstone fragments; brown, shallow, loamy c a l -  
careous s o i l s  over indurated ca l i che  are comnon i n  the h igher  par ts  o f  
the 1 andscape. Haplustazfs, Paleargids. 
Approximate acreage: 2,559,500 (40% Webb; 20% Duval ; 10% 0uemado5, 
30% Other).  

Great Groups i n  U.S. So i l  C l a s s i f i c a t i o n  System (So i l  Survey S t a f f .  
July, 1967. So i l  C l a s s i f i c a t i o n  System: Placement o f  ser ies ,South 
Region. US Soi 1 Conservation Service, Fo r t  Worth, Texas. 

' Proposed Soi 1 Series. 

Dark gray t o  dark brown, deep, calcareous loamy t o  clayey s o i l s ,  becom- 
i n g  s l i g h t l y  more clayey and more calcareous w i t h  depth; developed i n  
f i n e  textured calcareous 01 d a1 l u v i  urn. HqZtcstoZls, Calcitcstolls, 
Pe 2 Zus t e r t s .  
Approximate acreage: 1,534,500 (30% Uvalde; 25% Knippa; 20% Montel 1 ; 
25% Other). 

Grayish brown, shallow, h igh l y  calcareous loamy s o i l s  over fragmental 
1 imestone, o r  indurated ca l iche i n  assoc ia t ion w i t h  rough g rave l l y  
lands. HaplustoZls, CaLciustoZZs. 
Approximate acreage: 540,000 (45% Ector; 30% Kimbrough; 25% Other).  

Ye1 lowish brown t o  gray ish brown,deep,calcareous clayey so i  1 s (some sa- 
1 i n e  and sodic areas) becoming more calcareous w i t h  depth - developed 
i n  l imy  shales and clayey al1uvium;brown shallow loamy calcareous s o i l s  
over indurated ca l iche are comnon i n  the h igher  par ts  o f  the landscape. 
PeZZusterts, Torrerts. 
Approximate acreage: 626,000 (35% Montel 1 ; 20% Catari  na; 20% 0lmos6; 
25% Other). 

Brown shallow, calcareous loamy so i  1 s over indurated ca l  i che and gravel 
and brownish, deep calcareous clayey and loamy s o i l s  developed over 
l imy  shales o r  calcareous sandstone. Paleorthids, Camhorthids. 
Approximate acreage: 325,000 (25% Jimenez; 20% Zapata; 15% Maverick; 
15% Copi ta; 25% Other). 

Dark colored, deep, calcareous, s lowly  drained t o  we1 1 drained, clayey 
a l l u v i a l  s o i l s  - some grayish brown neutra l  loamy a l l u v i a l  s o i l s  a lso 
occur. Haplaquolls, Us t i f luven t s .  
Approximate acrea e: 350,000t (35% T r i n i t y ;  25% Fr io ;  10%Bianco; 10% 
Lavala; 20% Otherq. 

Grayish brown t o  pale brown, deep, calcareous , moderate1 y we1 1 drained 
loamy a1 l u v i a l  so i  1s. Ustochrepts, UstifZuvents. 
Approximate acreage: 30,00Ot(35% Laglor ia ;  20% R i  o Grande; 202 Laredo; 
25% Other). 

Acreage included i n  the s o i l s  o f  the uplands. 
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Table 1. c l i m a t i c  Summary, Temperatu and R a i n f a l l ,  Car r izo  Springs,  Texas, and San Antonio,Texas, for  t h e  Period 
October ,  1968 - March, 1 9 6 d 7  I 

CARRIZO SPRINGS - DIMMIT COUNTY SAN ANTONIO - BEXAR COUNTY I 
Temperature R a i n f a l l  Temperature Rainfa l l  

Maximum Minimum Dept. from Dept. from Maximum Minimum Dept. from Dept. :.- 
Month Ave. Recorded Recorded Normal Inches Normal Ave. Recorded Recorded Normal Inches NOPJ ' 

1964 
Oct. 68.9 92 42 -4.5 1.48 -0.81 66.4 88 3 8 -4.2 1.64 -On!& 
Nov. 65.3 86 3 3 +3.6 0 .33  -0.50 62.6 84 3 3 +?.I 4.81 t3.L- 
Dec. 55.9 88 27 M . 4  0.23 -0.94 52.3 83  24 -1.4 1.22 -0.E 

1965 
Jan .  57.9 86 27 +3.6 0.20 -0.82 54.4 81 2 5 +2.4 1.94 r2.5 
Feb. 54.0 83 27 -4.2 1.90 +0.87 49.8 74 2 5 -5.6 6.43 G:! 
Mar. 59.9 91 28 -4.6 1.21 M . 4 1  54.9 85 2 3 -6.1 2.30 t0.61 
A p r i l  74.5 98 4 9 +2.2 2.03 M . 3 5  71.6 90 44 +3.4 1.97 -O:, 
May 78.2 94 5 5 -0.6 6.67 +3.09 75.0 89 4 9 -0.3 8.18 t11.'3 
June 83.7 105 67 -1 .O 0.32 -2.22 81.6 95 64 -0.3 2.42 - 0 .9  
J u l y  86.2 102 69 -0.4 0.00 -1.83 84.9 99 65 +0.9 0.08 -2.rJ1 
Aug. 85.2 101 6 8 -1.3 0.96 -1.35 84.0 98 64 +0.2 1.65 -On;! 
Sept .  83.7 102 59 +2.2 3.60 M . 7 8  80.7 99 54 +2.1 3.19 - 0 . 3  
Oct.  69.1 92 43 -4.3 0.57 -1.72 66.8 90 40 -3.8 2.69 4.iC 
Nov. 67.1 96 33 +5.4 1.26 M . 4 3  64.5 82 30 +5.0 0.89 -0.i' 
Dec. 57.2 78 3 2 + l .  7 3.11 +1.94 55.5 76 30 +1.8 4.51 t2.7: 

1966 

Jan .  49.0 76 20 -5.3 1.25 +0.23 45.4 74 16 -6.6 1.47 -0,2- 
Feb. 53.0 80 2 6 -4.6 1.10 M . 0 7  49.8 75 2 3 -5.6 2.30 +n.hl 
Mar. 64.3 89 2 9 -0.2 0.42 -0.38 60.0 82 24 -1.0 1.14 -0.55 
A p r i l  74.3 99 45 +2.0 5.34 +3.66 68.6 89 34 +O. 4 3.20 t 0 , j a  
May 75.9 102 5 8 -2.9 6.94 +3.36 73.5 93 5 6 -1.8 3.53 +O.hii 
June 81.5 101 63 -3.2 0.68 -1.86 78.8 95 61 -3.1 1.78 -1.1' 
J u l y  86.4 103 6 8 -0.2 0.00 -1.83 84.2 99 67 H . 2  0.06 -2.01 
Aug. 85.5 103 6 6 -1.0 1.86 -0.45 81.9 99 61 -1.9 4.28 +1.9? 
Sept .  81.2 100 62 -0.3 2.94 M.12  77.5 93 5 5 -1.1 2.13 -1.3; 
Oct.  71.7 100 42 -1.7 0.80 -1.49 67.0 92 34 -3.6 1.11 -1,35 
NOV. 66.7 89 2 8 +5.0 0.00 -0.83 63.0 83 2 6 +3.5 0.00 -1.3" 
Dec. 54.7 85 2 0 -0.8 0.00 -1.17 50.7 81 19 -3.0 0.44 -1.3: 

1967 

Jan .  54.2 82 2 0 -0.1 0.10 -0.92 50.2 79 21 -1.8 0.18 -1.56 
Feb. 57.0 87 25 -1.2 0.57 -0.46 51.8 77 2 3 -3.6 0.48 -1.1' 
Mar. 80.9 96 3 7 +6.4 1.90 +1.10 66.9 92 2 9 +5.9 2.18 '0.5! 
A p r i l  78.6 96 58 +6.3 2.65 +0.97 76.6 93 49 +8.4 0.94 - l . P C  
May 80.7 108 5 3 +1.9 0.31 -3.27 76.6 101 46 +1.3 2.22 -1.25 
June 85.5 104 6 6 H . 8  0.67 -1.87 84.5 100 64 +2.6 0.01 -2.9.i 
J u l y  87.3 105 6 7 +O. 7 0.16 -1.67 85.3 102 62 +1.3 2.12 t0.03 
Aug. 83.4 105 63 -3.1 3.07 +0.76 82.7 101 62 -1.1 3.17 10.91 
Sept .  76.8 93 48 -4.7 11.00 +8.18 75.5 91 47 -3.1 11.16 + 7 . 6 -  
Oct. 69.7 88 3 8 -3.7 1.46 -0.83 66.9 86 3 9 -3.7 2.00 -0.50 
Nov. 62.9 92 31 + l .  2 1.92 +1.09 60.5 87 31 +1.0 3.42 ~ 2 . 0 5  
Dec. 54.7 79 25 -0.8 1.67 M.50  51.0 78 2 6 -2.7 1.38 -0.2' 

Jan.  53.0 79 2 6 -1.3 2.40 +1.38 49.8 74 24 -2.2 8.55 t6.7! 
Feb. 52.8 79 2 8 -5.4 2.29 +1.26 48.3 75 2 5 -7.1 1.85 to.:? 
Mar. 60.1 86 3 2 -4.4 0.96 +0.16 58.0 82 2 9 -3.0 1.27 SO.&: 

11 U. S. Weather Bureau Data. - 

properties. In general classification, about one-third are 
shallow, rocky clays; one-third are deep clays; and one-third 
are deep sandy soils. External and internal drainage varies 
with the topography and textural characteristics; most are 
at least moderately well drained. Bloodworth (1) reports 
that soils of the area have available water capacities ranging 
from 1.2 to  1.7 inches per foot in sands and 2.1 to 2.7 
inches in clays. The inherent fertility levels range from low 
in the deep, readily leachable sands to  high in the alluvial 
clays. In soil reaction, the range likewise varies from near 
neutral to strongly basic. All are adequately supplied with 

bases, and saline or sodic conditions exist in small isolau!: 
areas. 

Approximately one-half of the 10 million acres in [hi 

13-county area are suitable for cultivation, classified ~r 

Capability Classes I to  IV. A Use Inventory by Capabdi:] 
Classes is shown in Table 3. Approximately 380,000 acrtt 

have been developed for irrigated production, however. 
shown in Table 4, Irrigation Summaries for Countlet 
indicate that some 1,663,569 acres could, with adequak 
water supplies, be placed under irrigation. 



T~ble 2, The Principal Soil Series in the 13County ~ r e a '  Water Supplies 

In an agricultural area of irrigation-based economy, 
water supply is a factor of critical significance. Approxi- 
mately one-third of the irrigated acreage is supplied from 
water of the streams which dissect the area. Maverick, 
Zavala, Bexar and Dirnrnit counties use the greatest amount 
of surface water. Water flows are impounded in several 
reservoirs, and studies are in progress by state and federal 
agencies toward further conservation of flood flows which 
escape toward the Gulf. Flows of streams which cross the 
Balcones Fault Zone are subject to infiltration to the 
porous Edwards Limestone and emerge as spring flows 
when the capacity of the underground reservoir is 
exceeded. Water qualities are good to excellent with the 
exception of the saline supplies occasionally withdrawn 
from the Rio Grande. 

Soii series and type Acres 

-- 

bhco silty clay loam 

raterina clay 

Duvd fine sandy loam 

Duvd fine sandy loam (calcareous variant) 

Fno silty clay loam 

ilouston black clay 

h p p a  silty clay 

\!lye1 fine sandy loam 

\byel fine sandy loam (overwashed) 

\fantell clay 

Trinity clay 

50,000 
The major sources of ground water supplies are the 

5009000 Edwards Limestone and the Carrizo Sands underground 
100,000 reservoirs. 

l'vdde silty clay loam 300,000 The Edwards formation lies generally along the 
Venus loam 5,000 Balcones Fault Zone extending across a sixcounty area 
\ebb fine sandy loam 300,000 from Brackettville in Kinney County to San Marcos in Hays 
UebbLike fine sandy loam 10,000 County. The area covers an estimated 7,000 square miles 

containing about 300,000 acres of land that are irrigable. 

'1 brief description of these soils appears in the appendix. 
The irrigated acreage is probably less than 100,000 acres. A 
predominant feature of the Edwards Reservoir is the rapid 
rate of recharge as surface water from drainways of ihe 
Plateau enter through the Fault Zone. Spring flows are 

T ~ b i e  3 .  Use of Inventory  ac r eage  by c a p a b i l i t y  c l a s s e s  ( adap t ed  from Table  9 ,  CNI, USDA, 
SCS, 1962) 

County Class  Cropland Pasture-Range Fo re s t  Woodland Other  Land T o t a l  
----------------------------------- 1000 Acres------------------------------------ 

kt,?scosa I -1V 235.3 459.0 
V - V I I  2 .2  47.1 
T o t a l  237.5 506.1 

k r a r  I -1V 284.6 93.9 
V - V I I  2 .7 46.7 
To t a l  287.3 140.6 

Coma 1 I - V I  40.4 
v - V I I  .4 
To t a l  40.8 - 

Dimmit I -1V 50.8 683.1 
V - V I I  .2  77.6 
Tot a 1  51.0 760.7 

Frio I -1V 148.4 453.9 
V - V I I  2.7 99.9 
To t a l  151.1 553.8 

]jays I -1V 84.2 
v-VII  1.0 
To t a l  85.2 

2;inney I - I V  2.5 
v-VII 
T o t a l  2.5 

LaSalle I -1V 73.0 
v-VII 1.1 
T o t a l  74 .1  



Table 3. Continued 
\ 

County Class  Cropland Pasture-Range Fores t  Woodland Other Land Tota l  I 

----------------------------------- 1000 Acres------------------------------------ 

Maverick I -1V 38.5 - 
V - V I I  6.1 757.3 
To ta l  44.6 757.3 

Medina I -1V 171.4 381.2 
V - V I I  1.6 275.9 
Tot a 1  173.0 657.1 

Uva lde  I -1V 157.6 271.4 
V - V I I  .3 184.2 
Tot a 1 157.9 455.6 

Wilson I -1V 234.8 99.7 
V - V I I  7.0 31.4 
T o t a l  241.8 131.1 

Zavala I -1V 89.7 632.2 
V - V I I  2.4 84.1 
T o t a l  92.1 716.3 

GRAND TOTALS 1638.9 6371.8 1392.2 103.7 9506.6 

Table 4. I r r i g a t i o n  summary f o r  count ies*  

County I r r i s a t e d  by a c r e s  S o i l s  but not 
Ground Water .Su r face  Water I r r i q a t e d  I r r i g a t e d  

Atascosa 
Bexar 
Coma1 
D i m m i t  
F r i o  
Hays 
Kinney 
LaSal le  
Maverick 
Medina 
Uvalde 
Wilson 
Zavala 

T o t a l  280,786 96,990 377,776 1,663,569 

:$Texas Water Commission B u l l e t i n  6515 June, 1965. 

*q:Contains some acreage i r r i g a t e d  by both  ground water and su r face  water.  

indicative of the water level in the reservoir; annual 
recharges of 500,000 acre feet and more have been estimated. 
Except in periods of sustained drouth, discharge by spring 
flows exceeds that from wells. Failures of properly 
developed Edwards wells are reportedly few even in the 
drouth periods; as the development of wells continues, 
spring flows will no doubt be diminished, but the outlook 
for irrigation supply is favorable. Water quality is satis- 
factory for agricultural purposes. 

The outcrop of the Carrizo Sands is a comparatively 
narrow belt extending generally northward along the 
western sections of Dimrnit and Zavala counties thence 
eastward along the county line areas of Uvalde, Frio, 
Atascosa and Wilson counties. The formation dips sharply, 

averaging 60 feet per mile, to the south and east. A: 
estimated 260,000 acres are irrigated from this forrnatio:. 
Wells originally drilled into the Carrizo around 1900 w?:i 

free flowing from the artesian pressure developed over ii; 

centuries. With extensive agricultural development, nil!: 
drawals exceeded recharge, and well failures across thearr 
were experienced. Recession of the water table is relate! 
directly to the pumping rate. Complete depletion of $ 5  

Carrizo Reservoir is not anticipated under conditions ci  
modern well-development techniques and managemer.: 
With heavy withdrawals, continued recession of water le\feli 

must be anticipated until cropping systems, unit- 
economic pressures, are stablized to adjust use to suppi!. 
Water quality from the Carrizo source is generally excelle:: 



Land Use: Crops 
I 

The five major irrigated crops in the 13 counties in 

1 1964, ranked according to acreage (adapted from data of 
the Texas Water Commission) are shown in Table 5. 

I in relating land use to the potential for beet 
aroduction, only irrigated acreages were considered; there 
is, however, much dry-farmed and brushy range land. The 

1 predominance of the livestock economy, which is 
(upported in part by dryland and range enterprises, is 
indicated by the ranking of irrigated acreages grown to 
forases, pastures, barley and oats and forage sorghum; 
irrigated pasture ranked in the top five of irrigated land uses 

I in 12 of the 13 counties; barley and oats in 1 2 counties and 
[craze sorghums in 10 counties. Grain sorghum ranked 
among the top five land-use crops in 10 counties, ranking 
first in two, and vegetables ranked among the top five in 
1 1 .  

Peanut production, subject to  acreage control, was 
~ n t e r e d  in Atascosa, Frio, LaSalle and Wilson counties. 
Irrigated land use to cotton was confined in major 
iiassification to Maverick and Medina counties. There are, 
however, dryland enterprises with both crops. 

The value of fatm products sold and the major source 

Table 5. Irrigated Crops Ranked in Descending Order of Acreage in 
13 Southwest Texas Counties 

County Crops 

Atascosa 

Bexar 

Comal 

Dimmit 

Frio 

Hays 

Kinne y 

La Salle 

Maverick 

Medina 

Pastures, Peanuts, Oats and Barley, Vegetables, 
Grain Sorghum 

Oats and Barley, Vegetables, Pastures, Forage 
Sorghum, Grain Sorghum 

Oats and Barley, Pastures, Forage Sorghums 

Vegetables, Forage Sorghum, Pastures, Oats 
and Barley, Grain Sorghum 

Oats and Barley, Peanuts, Pasture, Grain 
Sorghum, Vegetables 

Pastures, Forage, Sorghum, corn,' Oats and 
Barley, Alfalfa 

Oats and Barley, Forage Sorghum, Grain 
Sorghum, Pastures, Vegetables 

Oats and Barley, Vegetables, Pastures, Peanuts, 
Grain Sorghum 

Pastures, Oats and Barley, Forage Sorghum, 
Cotton, Vegetables 

Grain Sorghum, Oats and Bailey, Forage 
Sorghum, Vegetables, Cotton 

classifications involved are shown in Table 6. These data, as vvdde Grain Sorghum, Oats and Barley, Forage 
~dapted from the Agricultural Census of 1964, reflect, in Sorghum, Vegetables, Pasture 

mior part, the land use classifications. The livestock wilson Pastures, Forage Sorghum, Peanuts, Grain 
;ndllrtrv also supported by dryland enterprises, was the Sorghum, Vegetables 

Zavala Vegetables, Grain Sorghums, Forage Sorghum, 
Oats and Barley, Pastures 

Table 6. Value of Farm Products Sold and Major Sources by Percentage in  13 
Southwest Texas Counties - U.  S. Census-1964 

Percent From 
Livestock 

Value of A l l  Farm and 
County Products Sold A l l  Crops Field Crops Vegetables Products' 

Atascosa $ 9,622,008 46.58 34.12 9.16 52.99 

Bexar 17,334,367 29.11 15.54 7.86 70.48 

Coma 1 2,956,128 13.78 12.16 3.36 83.71 

D i m m i t  5,594,205 52.12 2.69 45.17 46.81 

Frio 10,242,133 65.02 53.37 11.07 34.70 

Hays 8,113,080 10.42 10.18 0.86 88.56 

Kinney 2,500,038 2.61 1.32 0.92 95.04 

LaSalle 3,832,386 11.63 9.40 2.02 80.68 

Maverick 5,884,861 24.22 14.60 9.01 81 

Medina 7,543,750 46.88 44.19 3.43 50.30 

Uvalde 9,997,047 15.82 9.66 5.95 82.78 

Zavala 10,770,884 56.34 22.00 32.05 43.26 

Total $101,243,231 

Area Average (%) 35.61 22.56 11.02 63.46 



predominant source of farm income, contributing about 64 
percent. About 36 percent of the value of all farm products 
sold is derived from crops. The contribution of field crops 
was almost double that of vegetables, the major con- 
tributing crop enterprise in two counties, Dirnmit and 
Zavala. 

REVIEW OF LITERATURE 

Modern day beet enterprises and associated tech- 
nologies are the results of more than a century of research 
and experience. The literature, through which history of 
the industry may be traced, is voluminous, and only 
significant milestones can be presented. 

Established as a crop of economic significance in 
Europe by 1830, i t  was not until 1870 that the first 
successful enterprise was established in the United States. 
The early history of American production is characterized 
by crisis after crisis with the use of European varieties 
which had little or no resistance to diseases, the first 
apparent limitation. Production in the humid areas was 
severely attacked by Cercospora leaf spot (Cercospora 
betacoli) and black root (Aphanomyces eachilicidas); curly 
top (Ruga vemcosans) almost forced abandonment of the 
industry west of the Rocky Mountains. Production practices 
were developed by Overpeck and Elcock (1 2) in the 1930's 
to provide supplies of American-grown seed. 

Research to develop disease resistance in sugar beets 
was begun by the U. S. Department of Agriculturein 1925. 
By 1930 the first variety with significant resistance to curly 
top had been developed by Eubanks and Stahl (6). 
Although this variety was subject to bolting (seed stem 
formation), effective resistance to curly top was sub- 
sequently obtained through hybridization with wild types. 
From screening trials conducted in 1925, Tracy (19) 
isolated 14 strains with some resistance to Cercospora leaf 
spot; through the execution of complex programs of 

. -  breeding involving crosses of resistant inbreds, varieties with 
effective levels of resistance were established. Starting with 
a varietal development program by Coons (2) in 1936, a 
succession of leaf-spot resistant strains has been produced. 

In 1930, according to Coons et al. (3), Lavis and 
Lamer found bolting resistance in the variety, U. S. 15, a 
curly-top resistant strain; the bolting-resistant strain thus 
isolated was found to have moderate levels of resistance to 
downy mildew (Peronospora schachtii) and rust (Uromyces 
betae). Although susceptible to leaf spot, this strain was an 
advancemen't toward multiple disease resistance. 

Multiple resistance to curly top and to leaf spot was 
developed by Steward (18) and others through programs of 
recurrent backcrossing and screening under conditions 
heavily infectious to the two diseases. 

Resistance to black-root disease was first discovered 
by Coons (4) in 1940. Subsequent breeding and selection 
resulted in the development of resistant varieties. 

Other diseases of possible critical significance to 
production as reported by Coons are Rhizoctonia 
(Pellicularia filamentosa), a wet-weather disease, sclerotium 
root rot (Sclerotium rolfsil) and sugar beet virus yellows. 

The discovery of male sterility by Owens in 191 I 
(1 3) and its subsequent use in breeding programs aduanci 1 
the development of disease-resistant hybrids of greater ya; 1 
potential. 

I 

Through breeding research, the industry was suppiil: ' 
with resistant strains to provide an ever-increasing rneasua 
of security from crop failures. Since new biotypes a: 
pathogens may appear and new diseases may deve1op.s~: 
breeding research is a continuihg and major program oill: ' 
U. S. Department of Agriculture. Excellent progresslir 
been made in recent years toward developing chemia ' 

control measures for leaf spot and eliminating viruvi 

through control of insect vectors. 

Concurrent with programs of breeding for dinasi 
resistance, other outstanding advances were made in thar 
field. Monogerm strains were introduced into the Unite; 
States by V. F. Savitsky (16) in 1948. Limited polypoid! 
was early reported as naturally occurring in Europt~~.  
grown beets. Helen Savitsky (15) in 1952 made notab;? 
contribution to the refinement of concise colchii , 
treatment of seedling beets for production of maximurr! 
numbers of tetraploid plants. The advantages of kt: 
hybrids' exhibiting heterosis similar to that found in con 
coupled with male sterility and rapid recombination l: 
genetic characters further advanced the development ai ; 

productive strains. 

That the sugar beet has a wide range of adaption:: 
evident from the differing climatic and soil conditions oii~i 
major production areas of the United States. In the humi , 
area, beets in north central sections are grown in fret ' 

-textured acid soils; in the midwest, there is successit: I 
production on alkaline soils with supplemental irrigation:tr 
the intermountain area, beets are grown under irrigation c!t 
sedimentary valley soils; in the west, there is irrigate; , 
production, as either a winter or a summer crop, over i 
wide range of soil and climatic conditions. According !#: 1 , 
Skuderna (17) the sugar beet is one of the most efficier: ; 
producers of food among all cultivated crops; a 14-ton yitii 

producing 3,700-4,000 pounds of sugar contains i 1 
byproduct value in tops, pulp and molasses equal to 2 

60-bushel-per-acre corn crop. 

Sugar beet seed will germinate in a wide range ofso'i 
temperatures. According to Robbins and Price (14) t t ~  
range is from 35"to 8 6 " ~ . ;  germination was inhibited t! 
high soil temperatures (126'~.) in the Imperial Valley ci 
California. Beets normally require 1 50-210 days for 
maturity for optimum yields and quality; the productior. 
season is, therefore, governed by conditions which ae 
conducive to favorable growth and sugar storage. ,b 
reported by Esau (5), climate is one of the most importanr 
factors in determining the suitability of an area for bee: 
production; a long growing period is required, and the crop 
is greatly influenced by the seasonal distribution of heat. Ir. 
Central California, October plantings were excellent b'~: 
subject to  curly top infection; bolting was prevale~t r 
November and December plantings; March and Aprl 
plantings were lower in yields and sugar. 

Ulrich (20) and others have shown that growth ani 
development patterns are greatly affected by day lengh?. 



;i@t intensilies, temperatures, moisture and nutrients. Day 4-6 weeks before harvest is conducive t o  sugar accumula- 
iength affects the top-root ratio; with short photoperiods, tion. 
topgrowth tends to be proportionately greater; longer days 
silghtly reduce top weight but increase root weights. 
According to Giddings (8), beets low in sucrose were 
readily developed at low light intensities or at very high day 
sr nibt temperatures. No particular day temperature 
iltered night temperature effects; the night temperature for 
maximum sucrose accumulation was lower than that for 
irptimurn root growth. Moisture stress reduced vegetative 
riowth and increased sucrose content of beets grown at 
&hand low levels of nitrogen (10). Beet juice purity and 
jucrose contents were increased by late-season nitrogen 
beiiciency, but the effect of the two factors are indepen- 
dltnt and additive. According to Nuckols (1 1) transpira- 
tlon losses are largely determined by air temperatures; 
kets may use three-five times as much water during 
priods of high temperature and low humidity as they use 
under normal conditions. With the use of radioactive 
phosphorus, Larson found that beet-root activity in early 
itason was largely confined to the surface foot of the 
---''Ie. late in the season, however, roots were active to 

)f 3 feet and more. The results, of a number of 
1 studies are in general agreement that 65 percent 
,ater used by beets is obtained in the top foot and 

5 percent is obtained in the top 2 feet of the soil profile. 
Data reported by Larson (9) indicated that only 5 percent 
'jithe water absorbed came from the 3- t o  5-foot depths. 

The labor requirements for beet production have 
been greatly reduced in recent years by technological 
advances. The laborious tasks of hand thinning have been 
largely eliminated by the use of monogerm seed, precision 
planting and mechanical thinners. Herbicides for control of 
major weed pests are available. Developments in harvesting 
and handling equipment rival those of the cotton industry. 

AVAILABLE INFORMATION RELATED 
TO LOCAL CONDITIONS 

Climatic data indicate the possibility of both winter 
and summer production in southwest Texas. Conditions 
will be favorable for the development of both curly top and 
leaf spot diseases. Varieties of best adaptation can be 
determined only by field trials. 

Available information suggests that stands of beets 
might be established every month of the year; however, 
high temperatures of the sandy soils might reduce germina- 
tion during the hottest period of the summer. More 
irrigation water and more intensive weed control measures 
would be required to  establish and maintain stands from 
summer plantings; such plantings, however, would approach 
maturity in the cool season when soil nitrification is at the 
lowest level, thus enhancing sucrose storage; shorter day 
lengths and lower light intensities might be more influential 
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igation research and experience with western- 
igar beets indicate a water requirement of 1.5-2.3 
t for production of nominal yields. Larson and 
ave determined that maximum daily moisture use 
ranges from 0.1 0 to 0.24 inches. Research data are 

11 agreement that moisture stress at the maturation 
conducive to and even necessary for maximum 
production. The total amount of irrigation water 
nay be less important than the time of application. 
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tensive levels of management, therefore, are 
I 

for successful beet production. The plant has no 
mechanism to initiate and maintain the synthesis 

age of sugar. The synthesis of carbohydrates in the 
ust exceed the energy demand of the plant system 
. the storage of sugar in the roots; the sequences of 
tnd development are top growth, root development 

- ~r storage. With the optimum availability of water 
ind nutrients, the first two stages proceed rapidly; without 
management to control water and nutrients (primarily 
mtrogen), a sucrose level of 4-8 percent is established, and 
rh: roots continue to grow. Conditions to  reduce the 
tneru requirements of the plant must be achieved through 
nltrogen deficiency, moisture stress and/or cool tempera- 
tures. Soil and crop-management practices require not only 
prec~sion in timing and rates of fertilizer and irrigation 
applications but also knowledge of the nitrifying power of 
th2 soil and of residual nutrients of previous crop applica- 
bans. Research by Gardner and Robertson (7) has shown a 
duect relationship between leaf petiole nitrogen and 

' sucrose content at harvest time. The critical nitrate-nitrogen 
concentration in leaf petioles is considered to be 1,000 ppm 
on a dry-weight basis; depletion of the nitrogen to  this level 

than the cool temperatures on sucrose content and purity. 
Fall- and winter-planted beets could be grown with less 
water and less hazard of weed infestations; winter-grown 
beets would be slower in growth and development, more 
subject to seed-stem inducing temperatures and would 
mature a t  a time of increasing soil temperatures and 
increased soil nitrification; the favorable interaction of soil 
moisture and soil nitrogen levels would require precision in 
management. 

Fertilizer programs for optimum beet production 
must of necessity encompass all crops in. a rotation; 
fertilizer practices, cropping sequences and soil manage- 
ment must be adjusted to  meet the production require- 
ments of beets. The crop preceding beets must be deep 
rooted and capable of depleting the nitrogen level in the 
soil profile; heavy crop residues must be avoided. The 
succeeding crop must of necessity be planted in a soil low 
in residual nitrogen and low in organic matter with possibly 
deteriorated physical conditions. 

Land-use patterns of the 13county area would 
appear to provide no major handicap to the development of 
proper crop rotations with beets. Basing plans. upon 
400,000 acres of land currently under irrigation and 
assuming a 5-year rotation, some 80,000 acres could be 
devoted to  beets; an industry of 40,000 acres would seem 
to be a conservative potential after allowing for such 
reductions in the estimate as required by the maintenance 
of acreage allotted to controlled crops and by grower 
preference. 

The diversity of crops and the predominance of 
livestock in the economy would seem to strongly favor the 
initiation of a beet enterprise if efficient production could 

13 



be achieved. Rotitions with forage crops, particularly those 
ensiled or green chopped, could be used to reduce soil 
nitrogen levels. The climatic advantage of double cropping 
would provide for the rapid restoration of organic-matter 
levels following the beet crop. The diversity of crops 
indicates wide grower expertise with machinery, agricul- 
tural chemicals and irrigation. Beet enterprises would be a 
most valuable asset to the livestock industry; byproducts 
would provide large quantities of feed and should 
materially reduce land requirements for forage production. 
Farm income from beets would add economic stability and 
would provide a more substantial basis than now exists for 
the adjustment of cropping practices to water supplies in 
areas where there are limitations. 

PROGRAMS OF RESEARCH 
AND DEMONSTRATION 

S ome preliminary investigations preceded the 
initiation of the cooperative program. In the 1963-64 
season, observational plantings of several varieties were 
grown near San Antonio, presumably on Houston clay soil, 
by Henry Van De Walle. Samples taken from plantings 
made monthly from October 1963 through July 1964 
indicated yield potentials of 25-30 tons per acre of beets 
with acceptable sucrose and purities. Bolting, however, was 
noted in the October planting following a low temperature 
of 13°F. in January 1964. 

With the subsequent initiation of the formal program, 
all research and demonstrations were conducted at outfield 
locations with cooperating Association growers who 
furnished land and other production facilities. Samples, 
rasped in the field and immediately frozen, were sub- 
sequently analyzed by the Analytical Services Department 
at Texas A&M University. Weather conditions which 

, prevailed across the area during the period of the program, 
1964-68, are indicated in Table 1. 

Because of limited time and personnel, optimum 
selectivity was lacking in the choice of sites. The major 
objectives, however, were to screen varieties and genetic 
stocks and t o  conduct date-of-planting tests and demonstra- 
tions at locations typical of large soil and climatic areas. 

Major Trials 

Varieties and genetic stocks representative of the 
range available were planted on farms near San Antonio, 
Uvalde, Pearsall, Castorville and Crystal City in Bexar, 
Uvalde, Frio, Medina and Zavala counties, respectively, 
from seed supplied by personnel and breeders in the Crops 
Research Division, U. S. Department of Agriculture, and by 
sugar beet companies. A list of the materials included , the 
sources of seed and other pertinent information are shown 
in Table 7. October-planted trials, which included 40 
entries, were established at San Antonio, Uvalde, Pearsall 
and Crystal City; trials with 56 entries were planted at 
Castroville and San Antonio in January 1965 ; however, the 
Castroville planting was destroyed in seedling stage by a hail 
and sleet storm in February. The test design was that of a 

randomized block with six replications. The plots wereor' 
row with two rows per bed. Stands and seedling vigor w. 
rated after emergence by using HC-11 variety as a s t a n d a r .  , 
The plants were subsequently thinned to 6-8-inch spaclri; 
Notes on growth and development and on insects 3.. ' 
diseases were recorded periodically. No fungicides IV- 

applied in any of the major trials. 

Zavala County: The trial in Zavala County n.. 

conducted on the Joe Byrd Farm 17 miles northea5; - 
Crystal City. The soil type was Blanco silty loam; irrigatic- 
was supplied from a 1,100-foot Carrizo well. The s ~ t e  1.1: 
been heavily fertilized in anticipation of fall vegetaL' 
production. Stands, although adequate, were rater' frc- 
poor to very good reflecting differential viability and - 
of the entries. Breeding line SL 126xSp5822-0 vr. 
outstanding in seedling vigor; entries with SL126 in ii1> 

parentage were notably outstanding in growth and develc: 
ment. 

The Zavala County trial was destroyed by flood~n;~- 
April, and no samples were taken for yield estimates Br I 

and petiole nitrogen evaluations of random plant sarnpk 
taken April 28, after the flooding, indicated a h ~ g h  v 
nitrate level and immaturity of the roots. Both curly 11.. 

and Cercospora diseases were noted, particularly c- 
susceptible lines, and Rhjzoctonia infection became w i d -  I 

spread following the flooding. Although the trial was loci ' 

adverse weather, valuable information was gained ih 
feasibility of winter production was indicated, and valuai.1 
observations were made relative to site selection, 1;ir 

preparation and management. 

Frio County: The Frio County trial was plant? ' 
October 24, 1964, near Pearsall on the Frio Cow" 
Research Foundation Farm, the land of which was o\tlnp 

by George Toalson. The soil type was Duval fine sand 
loam; the previous crop on the site was cotton; 600 p o u ~  I 

of 16-20-0 were applied as a preplant fertilizer appl~cat~cr 
Irrigation was by sprinkler application of waste water frc- ' 
the nearby Medina Electric Power Plant. The plants u e r  
established in adequate stands, but variability bet\\eq* 
entries was recorded. The SL126xSP5822-0 11ne n: 

outstanding in seedling vigor. The foliage diseases n o t p -  

were light t o  severe, particularly in susceptible lines, a? 
Rhizoctonia disease was noted particularly at sprinkler h:; 
locations where excessive water accumulated. 

The plants were luxuriant and made excellent g r ~ a . ~  
and development until April 26 when the trial was sever:', 
damaged by hail and flooding. Portions of the planting \\v. 
washed out, and the foliage was badly shredded. T I 3 -  

remaining plants regrew tops, and plots representative of?  
entries were harvested July 17 for yield and sucroc 
evaluations. The yields and the results of the analysc~ a7s 
shown in Table 8. Yields of 25-50 tons per acre ~ ' e ?  
obtained; 11 of the entries produced very acceptable ler;.'- 
of sucrose ; the purity levels of several lines were above 
percent. The variety, U.S. 75, with yield of 44 tons ~ 3 -  

acre, produced the equivalent of 6.51 tons of sugar FI. , 
acre.  A1 t hough differences in performance vT- 
undoubtedly affected by hail damage, differential gea?t: 
responses were apparent to confirm that some varletlc 



- rlon of sugar beet  ma te r sa l  p l an t ed  i n  t h e  San Antonio Area 

Res i s t ance  
+ r ., Seed Seed Leaf Cur ly  Black B o l t l n g  Othe r  

Source ~ype4- '  s p o t  ~ o p  ~ o o t  

COM. - - - S t r a i n  
o f  Ho l ly  
Suga r  

i - I  me&/ m x5-1 x X 

t f df0-0 c m X X x 
0 -  G C  m X X X 

CEC m X X 

fill (45) 
r ~ p l o l d  GCC m x x x 

' "  PH 7-0 GEC m x x x 
lnl(4;) 
r o d  GEC m x x x x . "'i*, -0 CEC m X X x 

GEC 
GEC 
CEC 
G C  
J C I M ? ~  
JSM 
JS M 
JS M 
JSM 
JSM 
JSM 
JSM 
JSM 

JSM 
JS M 
JSM 
JSM 
JSM 
J5M 
JS M 
J'iM 
JSM 
JOG?/ 
JO c; 
JOG 
JO c 
JOG 
JOG 
J n r  
cop:. 

s t r a i n  
Holly 
S t r a i n  

.or, :k i t s v i l l e ,  Maryland 
" ' ,r!anp, Sa l inas ,  C a l i f o r n i a  

i z * i ? ! ,  r t .  C o l l i n s ,  Colorado 

r) d.se3se resistance known o r  assumed. 

d and analyses of  sugar  bee t  b r eed ing  l i n e s  and v a r i e t i e s  i n  
) County 

3rch Plots :  Planted October  24, 1964;  Harvested J u l y  17 ,  1965 

Yleld Apparent Tons of 
- .ir r l ~ t ~ o n  t o n s  Brsx Suc rose  p u r l t y  raw s u g a r  

per  a c r e  % % % p a r  a c r e  

37.04 15.51 15.98 84.77 5.96 
. , e)r'P5460-0 31.63 16.81 14.99 89.11 4 .73  
:. d,6F1-0 33.19 18.53 15.81 85.32 5.23 

- - F . - 7 , . c  47.33 14.64 13 .97  92.91 6.61 
9)~"401(4n);T. 37.85 14.46 13 .61  89.88 5.15 

) *  P5927-0 35.76 17.24 14.93 87.26 5.26 
- - ( 4 n ) ; T  47.10 16.55 14.22 83.49 6.69 

- . ' V  p58,?-0 38.89 16.65 14.75 90.22 5.72 
39.15 (an),T. 41.31 15.75 14.16 88.77 5.60 . - .  P .-n 16.93 14.98 89.55 6.11 

" L  -1 31.21 18.23 15.27 84.32 4.76 
1 - I  24.64 16.77 13.72 81.77 3.40 

32.52 15.05 12.73 83.94 4.14 - 0 3 ' C 7 ) r V q 7  25.66 12.47 9.59 84.53 2.44 
[ + , c 7 ) v L 5 4  44.08 14.92 13.29 84.87 5.86 

-,, ' )xd64 38.75 13.82 11.37 83.72 4.42 - r r i )xLiS;T.  25.93 13.11 11.46 87-54 2.97 
- n d  44.86 13.91 10.74 76.32 4.85 

, . lold 50.04 12.89 10.45 80.73 5.21 
44.08 15.03 14.76 93.34 6 -51  

A r l d  29.51 13.77 12.08 87.45 3.56 
- i  _ 36.06 16.72 14.78 90.75 5.35 

- I .+  36.30 16.06 13.34 83.24 4.84 
~ o -  x56: 35.78 18.22 15.70 86.36 5.63 

38.37 13.53 11.78 88.47 4.52 
32.88 15.50 14.50 93.30 4.76 
5.60 1 .17  2.08 2.89 1.09 

~dierently can store sucrose at higher levels of soil nitrogen. 
That t h e  application of nitrogen was apparently near the 
border line of excessive was indicated by petiole analyses 
and the very high root yields. The light sandy soils, easily 
leachable and low in organic matter, lend themselves more 
readily to control of nitrogen and moisture levels than do 
the heavier soil types. The feasibility of winter production 
was further indicated by the results of this trial. 

Uvalde County: The trial was conducted on the Otto 

Strube Farm 3 miles northwest of Uvalde. The soil type was 
Montell clay at a site formerly grown to vegetable-field crop 
rotations and maintained at a high level of fertility. A 
preplant application of 500 pounds of 16-20-0 was broad- 
cast prior to land preparation. Irrigation water was supplied 
from an Edwards well. The plants were established in 
adequate stands showing differences in seedling vigor in the 
patterns noted in the Zavala and Frio county trials. 

The plants grew luxuriantly under the stimulus of a 
high level of soil nitrogen. Foliage diseases were noted, and 
minor incidence of Rhizoctonia was recorded where water 
accumulated from excessive rainfall prevalent during the 
growth period. 

Samples were harvested June 23 to  obtain data 
relative to differential responses to the high nitrogen and 
moisture levels in the soil. The yields and analyses results 
are shown in Table 9. Yields were excellent, ranging from 
21 tons to more than 45 tons per acre. None of the entries 
produced acceptable levels of sucrose; however, several lines 
had acceptable purities. Leaf petiole and soil analyses 
confirmed that there were high levels of nitrogen in both 
the first and second foot of the soil profile. 

The trials were harvested again July 29; the analyses 
indicated further maturity of the beets, but the sucrose still 
had not attained acceptable levels. Several breeding lines, 
however, appeared to  be superior as shown by the yields 
and sucrose percentages in Table 10. 

Results of the Uvalde trial indicated that none of the 
varieties and strains included had ability to store sugar 
under the conditions of high nitrogen and moisture levels in 
the summer-maturing crop. The excellent adaptation of the 
beets for growth and development, however, was clearly 
indicated. A longer growth period than the 9 months used 

Tab le  9 .  Y ie ld  and a n a l y s i s  of suga r  bee t  b r eed ing  l i n e s  and v a r i e t i e s  i n  
Uvalde County - f i r s t  h a r v e s t  

Research P l o t s :  P l an t ed  Oc tobe r  21, 1964:  l i a rves t ed  June 23 t 24, 1965 

Yield A ~ p a r e n t  Tons o f  
Line D e s c r i p t i o n  t o n s  Br ix  Suc rose  p u r i t y  raw suga r  

per  a c r e  % pe r  a c r e  

1 HH-1 35.73 14.85 11.58 77.97 4.16 
2 SL126xSP5460-0 29.60 14 .48  11 .81  81.24 3.50 
3 SL(126~128)xSP5460-0 34.72 14.49 11.37 78.15 3.88 
4 F62-569H3xSP5460-0 34.33 15.03 11.58 76.84 3.91 
5 F62-569H3x665 46.08 13.48 10.71 79.10 4.97 
6 SL(126~128)xUS401(4n):T. 33.40 15.47 12.56 81.04 4.14 

1 3  SP64100-05 
14 USH6 
15 USH7 
1 6  USH8 
1 7  (569HOx563)~663 
1 8  (569HOx563)xN87 
1 9  562HOx564x663 
20 (562HOx546)xNB7 
21 (563HOx550)x464 
22 (563HOx534)~464 
23 (562HOx569)~3425;T. 
24 USH2; T r i p l o i d  
25 USH6; T r i p l o i d  
26 USH7; T r i p l o i d  
27 US75 
28 FS6-502 I n b r e d ;  B.R. 
29 1547 I n b r e d ;  B.R. 
30 0539 I n b r e d ;  B.R. 
31 F59-512 I n b r e d ;  B.R. 

35 ~ ~ 5 8 2 2 - 0 '  32.70 14.46 11.36 78.44 3.76 
36 SP6051-0 33.24 14.51 11.43 78.90 3.72 
37 FC502x663 37.5a 15.67 11.97 76.18 4.46 
38 FC503 S u b - 1 . ~ 6 6 3  31.51 14.70 11.94 81.15 3.74 
39 S302H 33.40 13.90 10.77 77.37 3.55 
40 HCll 24.44 16.23 12.35 75.79 2.77 

LSD(O.05) 9.14 1 .52  1.38 5.60 1.05 



did not at that time appear to  be feasible. Special 
management practices to  control soil nitrogen levels were 
indicated as an essential requirement, and planting dates to 
afford maturity in cool weather were suggested by the 
results. 

Bexar County: Trials were planted on the Henry Van 
De Walle Farm west of San Antonio October 20. The soil 
type was Houston clay which had been grown to vegetables 
under high fertility levels for many years. Fertilizer, 250 
pounds per acre of 046-0, was used in sidedressed 
application. The irrigation water was from a 1,100-foot 
Edwards well. 

Although established in adequate stands, the trials 
were affected by continuously wet weather; no cultivation 
was possible from December through March. Cercospora 
infection was severe on susceptible lines; resistant lines 
failed to  exhibit resistance levels reported-a failure which 
indicates the necessity for chemical control measures in 
such adverse seasons. Curly top infection was prevalent, but 
the intensity of infection was better associated with genetic 
resistance claimed than was the Cercospora infection. 

The trials were harvested July 7. As shown in Table 
11 yields were good, generally in the 25-30-ton range. 
Despite the conditions of excessive moisture and high initial 
nitrogen level of the soil, 25 of the entries produced 
acceptable levels of sucrose and purity; 10 of the entries 
had a sucrose content of more than 15 percent with 
apparent purity of more than 85 percent. The results of this 
trial indicated that winter-grown beets can be successfully 
produced on Houston clay soil, even in adverse seasons. 

A trial of 56 entries was planted on the Henry Van 
De Walle Farm January 8, 1965. This planting, made and 
grown under adverse conditions of the season, grew well 

Table 10 .  Y ie ld  and a n a l y s i s  of  suga r  b e e t  b reed ing  l i n e s  and v a r i e t i e s  i n  
Uvalde County - Second Harvest  

Research p l o t s :  P lan ted  October 21, 1964;  Harvested J u l y  29 8 30, 1965 

Yie ld  Apparent Tons o f  
Line Desc r ip t ion  t o n s  Br ix  Suc rose  & r i t y  raw suga r  

per  a c r e  % % % per  a c r e  

4 ~ 6 i L 5 6 9 ~ 3 x ~ ~ 5 4 6 0 - 0  27.18 16.56 12.46 75.10 3.40 
5 F62-569H3x663 37.22 15.72 12.33 78.73 4.67 
6 SL(126~128)xUS401(4n) ;T. 30.60 17.28 13.66 78.78 4.27 
7 SL(1?6~128)xSP5822-0 32.16 16.89 12.86 75.99 4.14 
8 F6:-569H3xUS401(4n);T. 27.41 16.71 13.25 79.20 3.70 
9 F67-569H3xSP5822-0 32.31 15.79 11.82 74.76 3.86 

10  SL126xUS401(4n) ;T 28.42 16.92 13.63 80.85 3.90 
11 SL126xSP5822-0 24.84 17.15 13.34 77.66 3.30 
1 7  SP64100-04 26.63 17.52 13.17 78.68 3.55 
1 3  SP64100-05 28.73 17.81 13.97 77.95 4.04 
14 USH6 30.60 15.61 11.97 77.66 3.60 
1 5  US H7 31.60 15.43 11.68 75.49 3.65 
16 US HB 23.91 15.84 12.06 76.06 2.84 
1 7  (569HOx563)~663 32.71 15.00 11.30 74.20 3.67 
1 8  (569HOx563)xNB7 27.64 13 .81  10.08 72.94 2.81 
19  562HOx546~663 33.69 15.39 11.89 77.11 4.08 
20 (562HOx546)xNB7 22.50 15.06 11.41 75.65 2.59 
21 (563HOxSSO)x464 36.99 15.30 11.44 74.65 4.21 
22 (563HOx534)~464 28.43 15.61 11.65 74.70 3.41 
23 (562HOx569)~3425;Trip. 30.65 15.49 11.72 75.59 3.54 
24 US H2 T r i p l o i d  39.95 14.22 10.75 72.42 4.26 
25 US H6 T r i p l o i d  40.02 14.81 11.46 77.44 4.59 
26 US H7 T r i p l o i d  34.41 14.67 11.22 76.42 3.90 
27 US 75 34.57 15.73 12.04 76.44 4.18 
28 F56-502 I n b r e d ;  B.R. 19.62 14.70 11.63 79.99 2.34 
29 1547 Inbred ;  B.R. 13.32 14.80 10.93 73.70 1.46 
30 0539 I n b r e d ;  B.R. 12.24 14.51 11 .37  78.22 1.40 
31 F59-512 Inbred ;  B.R. 15.50 12.88 9.69 75.11 1.50 
32 US401 27.33 16.98 13.25 78.52 3.47 
33 F61-562HOxSP5460-0 27.25 16.35 12.93 76.93 3.54 
34 US H2 Dip lo id  38.62 16.17 12.57 77.29 4.83 
35 SP5822-0 22.27 16.69 13.22 79.13 3.01 
36 SP6051-0 31.46 16.21 12.50 77.05 3.94 
37 FC502x663 30.52 17.33 14.62 78.50 4.51 
38 FC503 Sub-1 .~663  28.11 16.53 12.96 78.35 3.65 
39 S-302 H 29.20 15.36 11.68 75.89 3-44 
40 HC-11 27.24 17.25 13.51 78.68 3.68 

LSD(O.05) 8.76 1.62 1.63 5.14 1 . 2 1  -- 

Table 11. Yie ld  and a n a l y s i s  o f  suga r  beet  breading l i n e s  and vaript ig-  3' 
San Antonio i n  Rexar County 

Fesearch P l o t s :  P lan ted  October ;to, 1164; H d r v c s t ~ d  J u l y  7 . , 

-r-~=_==_====-~=-~r=~-==~~~P==== 

Yield Ap:,ar*s'  , 

Line Desc r ip t ion  t o n s  Brix Sucrose @url'.! : 
p?r a c r e  , ,  . .  

(562HOx546 )xNB7 25.76 
(563HOx550)~464 31.81 
(563HOx534)x464 78.36 
(56?HOx569)~3425 ;T. 29.48 
USH2; T r i p l o l d  35.70 
USH6; T r i p l o i d  36.40 
USH6; T r i p l o i d  37.87 
US 75 25.33 
F56-502 Inbred ;  B . R .  14.06 
1547 Inbred :  B . R .  13.92 
0539 1 n b r e d f  B.R. 17.72 14.20 17.70 
F59-512 I n b r e d ;  B.R. 16.34 16.65 14.75 
11S401 28.44 15.84 14.29 - - 

F61-562 HOxSp5460-0 24.31 16.11 14.36 
USH2; d i p l o i d  31.41 15.69 14.17 
SP'iR37-0 25.33 16.87 15.73 -. .. - -  

36 SP6051-0 25.07 16.94 l4.'5 
37 FC502~6b3 29.49 18.51 16.36 
38 FC503 Sub-1 .~663  25.97 15.69 1 2 4 5  
39 S-302H 27.05 15.b4 14.02 
40 HCll 29.74 15.95 14.17 

LSD(O.05) 4.80 1.39 1.43 
--- - - 
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Table 12 .  Y ie ld  and a n a l y s i s  of  suga r  bee t  b reed ing  l i n e s  and variet ies  i r  

Bexar County - January  p l a n t i n g  

Research P l o t s :  P lan ted  January  , 1965; Harvested August '4, ' 

Yie ld  Apparen' 
Llne Description t o n s  Br ix  Sucrose purity - 1 .  

per a c r e  X % 



with the warmer spring temperatures; greatly reduced 
yields, however, indicated the influencing factor of the 
early-season cold, wet weather. Flooding from a break in a 
nearby storage reservoir destroyed four replications, and 
only one-third of the trial was harvested. Leaf-petiole 
nitrogen levels were high at sampling August 24; yields and 
results of the analyses are shown in Table 12. Only two 
lines, (SL126xSL128) x SP5822-0 and (SL128xSL129) x 
(SL133xSP5460-0) produced beets of acceptable yield and 
sucrose content. Although the beets had an appearance of 
maturity under the conditions of the high August tempera- 
rures, a longer production period might have improved 
quality; with two-thirds of the trial destroyed, it did not 
stem feasible to continue. 

sucrose 
obiained 
of beets 
ntlrih, nf 

Demonstrations-Varieties and Date-of-Planting 

With assistance of county agents and research per- 
sonnel of Texas A&M University, selected cooperators in 
the 13-county area conducted variety and date-of-planting 
demonstrations under indigenous crop production pro- 
cedures. As with any new crop, the outcomes reflected lack 
of experience with and understanding of the requirements 
for successful production; the results perhaps were related 
more to grower levels of management and to soil conditions 
t!~an to varietal differences. The results and associated 
influencing factors are not related in detail since this 
information is included in county agent reports. 

Several demonstrations with the variety, 302 H, were 
planted in the 1964-65 season. Two of these tests 
produced beets of acceptable quality. In Zavala County a 
production of 34.5 tons of beets per acre with 14.0 percent 

and an apparent purity of 86.9 percent was 
. A planting in Dirnrnit County produced 18.0 tons 
per acre with 15.5 percent sucrose and an apparent 

,,,,,, 82.8 percent. The beets in Atascosa and Maverick 
counties produced good yields but were not of satisfactory 
iluality. These beets were high in nitrogen as determined by 
the leaf-petiole test, and vegetative growth had not been 
slowed during the growing season. These tests indicate the 
need of good management in sugar beet production. The 
control of the nitrogen level in the soil and the control of 
i r r iog f inn  water are critical factors in the production of high 

d high-quality beets. 

jate-of-planting test using the variety, 302 H, was 
,,,, ,,,, , I  October 1964 and planted each month up to and 
including March 1965. Table 13 shows the yields and 
analysis results from these plantings. Plantings were made in 
two counties in October; the yields were good, but the 
sucro:,c and apparent purity, because of excessive nitrogen 
and moisture, were not of acceptable levels. However, the 
production of raw sugar in tons per acre was high because 
of high yields. This indicates the potentials under proper 
levels of management. ;; 

Plantings were made: in five counties in November. 
The averages of these plantings, Table 13, were not of 
acceptable quality, but some individual plantings were. A 
sucrose percentage of 15.4 was obtained in one planting 
produced under an adequate level of management. 

The December plantings produced the highest quality 

Tdble 13 .  Resu l t s  from date  of  p lant ing  t e s t s  i n  1964-65.  
Figures i n  t a b l e  are averages o f  a l l  p lant ings  f o r  the 
months l i s t e d  

Yie ld  i n  . Apparent Tons o f  
!;$,Fed t o n s  per Brix Sucrose pur i ty  raw sugar 

acre* % % % per acre 

October 38.7 1 5 . 2  12 .0  78 .8  4 . 6 3  

November 26 .0  1 5 . 3  1 1 . 9  77 .9  2 .93  

December 20 .8  1 7 . 2  1 4 . 1  8 2 . 3  2.93 

January 1 7 . 9  1 5 . 7  11 .5  73 .9  2 .04  

February 1 1 . 5  1 5 . 6  1 1 . 2  78.9 1 .40  

March 8 . 2  1 4 . 1  1 3 . 1  80 .0  1 . 1 3  

*All  p l o t s  e r e  harvested during the  period June 14 t o  19,  1965.  

beets. Although yields were not high, the sucrose and 
apparent purity percentages were acceptable for milling. 
Some of the beets were in the medium and high range of 
nitrate nitrogen as determined by the leaf-petiole test. 
Excessive rainfall during January, February and March 
1965 with relatively cold weather limited the growth of 
these plantings. 

The failure of the January 1965 Nantings to reach 
maturity by the mid-June harvest date is reflected in the 
low yields and sucrose and apparent purity percentages. 
Excessive rainfall and cold weather limited the growth of 
these beets during January, February and March. Rainfall 
measured about 20 inches, and frost occurred several times. 
Hail damaged the beets during February. 

The February plantings did not make adequate 
growth during the early spring because of adverse weather 
conditions and the short growing period. These beets did 
not mature before the June harvest date, and the yield, 
sucrose and apparent purity were quite low. 

The March plantings were quite similar to the 
February plantings. They did not mature by the midJune 
harvest date. These beets were growing well when harvested 
and, consequently, were not expected to produce high 
quality beets at that time. Subsequent tests made in the fall 
of 1965 indicated that March plantings would produce 
good yields of high-quality beets for fall harvest. 

Results of date-of-planting tests indicate that beets 
can be established in the winter months in the San 
Antonio-Winter Garden area. Plantings can be made 
through December and produce beets of acceptable yields 
and quality for harvest in midsummer. Management of 
fertilizer, particularly nitrogen, and water are the critical 
factors in beet production. Plantings made in January, 
February and March will not mature before early fall and 
will require a high level of management to produce good 
quality beets then. Management of crops preceding the 
beets in the rotation will be critical in that they should 
utilize most of the available nitrogen in the soil so that 
exact amounts can be applied to the beet crop. 

Table 14 shows the yields and analyses of the 
sugar-beet varieties grown in six counties. These sugar beets 
were planted in October and November 1964 and harvested 
in July 1965. The variety 302 H had the highest percent 
sucrose in five of the eight tests in which it appeared. The 
variety S-5 performed well in all of the nine tests. Six of the 



nine tests contained at least one variety that produced sugar 
beets of acceptable quality. Plantings in five of the six 
counties produced sugar beets of acceptable quality. 

Table 15 shows the results from the variety and 
date-of-planting plots. The yield, sucrose and apparent 
purity varied directly with the management the sugar beets 
received. On the well-drained soils in which the nitrogen 
was reduced to  a low level, the sugar beets were of 
accept able quality. 

Tab le  15. Y ie ld  and a n a l y s i s  of suga r  bee t  v a r i e t i e s  i n  da te  of pian*:?*+:.. ( 
Resu l t  Demonst r a t  i o n s  - 1965 1 - - 

County Yle ld  Arqarrn- ' 

and t o n s  Br ix  Sucrose p u n t y  r:. 
Grower V a r i e t y  pe r  a c r e  % % 

I 
November. 1964 I 

Maverick 302 H 19-00" 19.90 17.55 88.11 
Pende l l  S -1 19.00" 18.53 16.10 86.Pq 

5-2 19.00' 18.58 15.37 82.S 
S -5 19.00" 18.07 14.37 7gVL - i 

Maverick S -1 15.42 13,.10 10.88 83.0C I 

Weyrick S-2 20.56 1 2 ~ 5 0  9.86 78.89 
3 0 2 H  26.16 14f43  11.46 71.4, I 

January .  1965 1 I 

In Table 16 the varieties are grouped to  show variety 
performance in each county. Results again emphasize the 
management factor in sugar-beet production. Variety 302 H 
was the best performer in the tests, producing the highest 
percentages of both sucrose and apparent purity. The 
individual varieties performed as was expected under the 
management they received. 

Maverick 302 H 
Pende l l  S-1 

S-2 
S -5 

Maverick S -1 
Weyrick 5-2 

S -5 
302 H 

Wilson 302 H 
Gann S -1 

5-2 
5-5 

March, 1965 

SUMMARY Maverick 302 H 19.00" 16.80 13.78 82.0- 
Pende l l  S -1 19-00" 16.80 13.49 86.'1 

S-2 19.00" 16.91 12.62 7 4 . 6 '  
5-3 19.00" 16.80 14.65 97.,Q 
5-5 19.00" 16.56 13.34 8O.[r 

I 

In the 1964-65 season, 50 trials and demonstrations 
were conducted at 18 locations in 1 1 counties. A total of 
1,237 samples were analyzed for sucrose and apparent 
purity. The average yield of beets sampled from all 
locations was 26.36 tons per acre with an average sucrose 
content of 14.8 percent and an apparent purity of 85.07 
percent. 

Maverick S-1 12.15 14.54 11.60 79.7? ..' 
Weyrick S -2 15.88 14.03 11.75 83.7: :. 

5-3 14.02 13.11 10.44 79.71 :.: , 

S -5 13.08 14.27 10.88 76.?1 .. 

q s t i m a t e d  y i e l d  
*Calculated from e s t i m a t e d  y i e l d  

Wide ranges in yields and qualities, however, 
indicated critical requirements for soil, crop and water 
management. Yields and qualities, both high and low, were 
generally readily related to and identifiable with manage- 
ment factors. The demonstration plots in Atascosa, 
Dimrnit, Maverick and Zavala counties illustrate the range Table 16.  Y ie ld  and a n a l y s i s  of suga r  bee t  v a r i e t i e s  i n  the  various -31,:r:pr : I 

Yie ld  ApMrrr t  : .- I 
County Grower t o n s  Br ix  Sucrose p u r l r v  -4, .:.. ' 

per a c r e  % "X 

V a r i e t y  S-1 w x l  
Bexar Van De Walle 32.16 11.95 8.99 75.?: :.:' 
Dimmit Oe lke r s  32.01 
Hays Chesser  15.91 13.27 83.45 !: 18.16 15.04 12.33 ~ 2 . ~ 4  :. : 
F r i o  K. Yeager 40.19 10.68 8.34 78.10 ' . '  

LaSa l l e  Favor 28.52 15.80 11.68 73.60 .: 
LaSa l l e  Gulley 22.30 20.14 17.67 87.R6, 
Wilson Gann 15.89 
Wilson Higgins 

17.03 14.65 86.0: '.: 
15.30 16.12 14.06 R7.11 

Wilson V. Yeager 20.22 13.34 11.02 82.61 :.,' 
Average 24.94 15.11 12.45 P:. -7  , , 

V a r i e t y  5-2 

Bexar Van De Walle 35.27 11.77 9.14 77.65 1: 

i 
Dimmit Oe lke r s  33.64 15.81 13.20 86.15 :.:! 
Hays Chesser  23.80 15.81 13.09 82.77 ... ' 

I 
F r i o  K .  Yeager 45.38 12.23 9.72 79.6: ',. 

LaSa l l e  Favor 28.52 15.73 11.10 70.hC I . :  

LaSa l l e  Gu l l ey  32.67 21.57 18.18 84.3: . : ) 
Wilson Gann 25.23 16.91 14.36 84.QQ '.:' 
Wilson Higgins 25.93 15.61 13.86 88.;' '.: 
Wilson V. Yeager 26.45 15.02 13.20 87.80 1.l. , 

Average 30.77 15.61 12.88 *..'I .- 
V a r i e t y  S-5 

Bexar Van De Walle 33.38 12.32 9.28 75.31 '.': 
Dimmit Oe lke r s  31.07 19.03 17.19 30.77 :.: 
Hays Chesser  24.54 16.47 13.56 82 .3 '  ?. "  

F r i o  K .  Yeager 39.23 11.29 8.27 73.S7 :." 
LaSa l l e  Favor 39.41 15.79 11.97 74.7: l.' 

LaSa l l e  Gulley 25.93 19.10 16.83 88.W .:: 
Wilson Gann 18.46 16.91 15.01 R9.71 ..'. 

Table 14.  Y ie ld  and a n a l y s i s  of  s u g a r  bee t  v a r i e t y  t e s t s  i n  s i x  c o u n t i e s  
i n  1965 - - 

County Yie ld  Apparent Tons of 
and t o n s  Br ix  Suc rose  p u r i t y  r a w s u g a r  
Grower V a r i e t y  pe r  a c r e  % % % per  a c r e  

Bexar 737 30.08 14.13 11.31 79.04 3.40 
Van De Walle 5-2 35.27 11.77 9.14 77.66 3.22 

302 H 30.08 16.74 13.92 83.15 4.19 
S -5 33.38 12.32 9 .28  75.32 3.56 
S -1 32.16 11.95 8.99 75.23 2.89 

Dimmit S -5 31.07 19.03 17.19 90.37 5.34 
Oe lke r s  S-1 32.01 15.91 13.27 83.45 4.25 

S-2 33.64 15.81 13.20 86.45 4.44 
302 H 30.14 17.14 14.87 86.75 4.48 

Hays S -1 18.16 15.04 12.33 82.34 2.24 
Chesser  302 H 20.12 16.77 14.65 87.39 2.95 

S-5 24.54 16.47 13.56 82.33 3.33 
S -2 23.80 15.31 13.09 82.77 3.12 

F r i o  S -5 39.23 11.29 8.27 73.43 3.24 
K. Yeager S -1 40.19 10.68 8.34 78.10 3.35 

5-2 45.38 12.23 9.72 79.65 4.41 
S-3 40.97 11.66 ,8.24 70.40 3.38 

' 737 44.86 11 .23  7.83 69.86 3.51 

LaSa l l e  
Favor 

Wilson Higgins 23.86 16.53 14.21 P5.q0 ::: 

Wilson V. Yeager 34.22 16.80 12.62 75.1? :.' 
Average 30.01 17.76 13.22 I .  . -  

LaSa l l e  
Gu l l ey  V a r i e t y  302 H 

Bexar Van De Walle 30.08 16.74 13.92 83.15 :.:; 
Dimmit Oe lke r s  30.14 17.14 14.87 86.7: :,.'- 
Hays Chesser  20.12 16.77 14.65 P7.31 :: 
LaSa l l e  Favor 39.15 15.68 11.63 73.31 :.' 
LaSa l l e  Gulley 28.27 20.72 18.20 8R.17 '.. 
Wilson Gann 16.15 17.77 16.25 91.65 :.' t 

Wilson Higgins 24.89 15.83 13.80 85.7' -.:' 
Wilson Yeager 28.52 14.54 14.07 96.77 , :.'. 

Average 27.17 16.90 14.67 6 . 7  :: 

Wilson 
Gann 

Wilson 
Higgins 

V a r i e t y  737 

Bexar Van DE Walle 30.08 14.13 11.31 79.04 : 
F r l o  K. Yeager 44.86 11.23 7.83 69.w 

Average 37.47 12.68 9.57 7 . Wilson 5-2 26.45 15.02 13.20 87.88 3.49 
V. Yeager S -1 20.22 13.34 11.02 82.61 2.23 

S -5 34.22 16.80 12.62 75.12 4.32 
302 H 28.52 14.54 14.07 96.77 4.01 

V a r i e t y  S-3 I 

F r i o  K. Yeager 40.97 11.66 8.24 70.60 ' 



In production and quality of sugar beets t o  be expected 
under different levels of management. These data are 
presented in Table 17. The adaptability of beets for 
production per se in the area was clearly demonstrated; 
excellent progress was made toward determining varieties, 
strains and genetic stocks of most efficient performance. 

Date -of-Planting Tests 

Date of planting tests were planted in 9 of the 13 
counties in the San Antonio-Winder Garden Area. The three 
entries- 302 H, 737 and H-10-and were grown on eight of 
the major soil types found in the area. There were from one 
to three tests in each county. Results are summarized in 
Table 18. Results of the individual tests may be obtained 
from Eli L. Whiteley, Department of Soil and Crop 
Sciences, Texas A&M University. 

harve 

Duva 

There were date-of-planting tests at  two locations in 
:osa County. At one location, half of the test was on a 
)-like fine sandy loam and the other half on Miguel fine 
/ loam. The yields from this test were not high but 
i have been increased by the addition of nitrogen. The 
)se content was about 14 percent for the three 
irlgs made in July, August and September and 
s tcd  in March 1966. 

The second test in Atascosa County was planted on 
I fine sandy loam. Plantings were made in November, 

December and January and harvested in July 1966. Beet 
ctands were not adequate for yield samples, but samples 
w r e  taken for laboratory analyses. The nitrate levels in the 
hnat. \yere high, and sucrose levels were at a maintenance 

at  tile time of harvest. 

The date-of-planting tests in Bexar County were made 
.. . lo locations on two soil types. The test on Houston 
Elack clay was planted in July, August and September and 
11an;ested in March 1966. The July test produced good 
yields, but due to severe infestations of Cercospora leaf 
spot, tile August and September plantings did not. The 
cilcrose content of beets from all three planting dates was 
acceptable for milling. These beets did not completely 
deplete the soil nitrogen prior to harvest and were in the 

.un range when harvested. 

J I  I L  

13 pt 
tllis t l  

level. 

The beets grown on Lewisville silty clay were planted 
y,  August, September and October and were harvested 
larch and July 1966. These plantings followed 
~ b l e s ,  and the soil contained a high level of nitrogen in 
lpper 2 feet of the profile. Yields in this test were 
I 30 tons per acre, but the sucrose content was around 
:rcent. Cercospora leaf spot caused severe damage to  
est, and such damage would tend to  lower the sucrose 

The test in Dimmit County on Blanco silty clay loam 
produced high yields Cabove 30 tons per acre) of low 
sucrose beets. These beets followed vegetables and failed to  
reduce the nitrate nitrogen level below the medium range 
during the growing season. Cercospora leaf spot caused 
were damage; the beets were defoliated several times prior 
to llarvest. Plantings were made in September and October 
3nd harvested in June. 

T a b l e  17. Y i e l d  a n d  a n a l y s i s  o f  s u g a r  b e e t  d e m o n s t r a t i o n  p l o t s  i n  f o u r  c o u n t i e s  

e o u n t y  Y i e l d  Auparent  Ton; oi 
a n d  V a r i e t y  Tons B r i x  S u c r o s e  P u r l t y  S u g a r  

Grower P e r  Acre  % b Y P e r  l icre  

A t a s c o s a  
Muckleroy 302 H 23.85 14.89 1 2 . 8 1  8 1 . 8 1  :.30 

Dimmit 
S t a h l  302 H 1 8 . 0 0  1 8 . 7 5  1 5 . 5 2  82.76 2.79' 

Maver ick 
P i t t m a n  302 H 25.95 9 . 5 6  6 .96 72.82 1 . 8 0  

Zava l a  
C a r n e s  302 H 34.57 16.10 1 4 . 0 0  86.92 4 .84 

Z a v a l a  
Maedgen 302 H 27.10 15.89 13.16 83.56 3.57 

Average 25.90 15.04 12.36 81.66 3.18 

T a b l e  1 8 .  The p e r f o r m a n c e  o f  t h e  v a r i e t i e s  302H, 737 a n d  H-10 
a t  s e v e n  d a t e s  o f  p l a n t i n o  irl 1965-66 

D a t e  o f  Y i e l d  B r i x  S u c r o s e  Apparent  Tons o f  
P l a n t i n g  i n  t o n s  % % p u r i t y  raw s u g a r  

p e r  a c r e "  % p e r  a c r e  

J u l y  21.86 1 7 . 2 4  1 4 . 9 3  85.25 3.26 

August  1 7 . 8 0  1 7 . 7 7  1 4 . 8 4  83.23 2.64 

S e p t e m b e r  20.55 1 4 . 5 8  1 2 . 9 1  86.15 2.65 

O c t o b e r  1 2 . 4 1  1 7 . 2 8  11.42 8 8 . 6 2  2 .56 

November 1C.74 17.28 1 5 . 2 8  88.4; 1 . 6 0  

J a n u a r y  22.43 12.86 1 1 . 8 5  90.58 2.66 

March 9 . 9 7  1 5 . 2 2  13.44 88.32 1 . 3 4  

" T e s t  p l o t s  were  h a r v e s t e d  f rom F e b r u a r y  t o  J u l y  i n c l u s i v e .  

The test in Frio County was on Duval fine sandy 
loam and was planted in July, August and September and 
harvested in February 1966. The yield from the July 
planting was 22.8 tons per acre with 17.3 percent sucrose 
and an apparent purity of 89.3 percent. The yields from the 
August and September plantings were lower than 
anticipated, but the sucrose content was about 18 percent. 
These beets were not thinned to a proper spacing in the 
row. Cercospora leaf spot and curly top caused some 
damage. The nitrate nitrogen level in the leaf petiole was 
reduced to  a low level about 2 weeks before harvest. 

Beets were planted on five dates on Monte11 clay in 
Uvalde County. Beets planted in August and September 
were harvested in February, and those planted in 
September, October and March were harvested in June. The 
yields from plantings made in August and harvested in 
February were good, and the sucrose content was fair. 
Yields from the September planting were good, and the 
sucrose level was adequate for milling. Yields from the 
March planting were quite low, but the sucrose level was 
near that required for economical milling. 

The tests in Wilson County were grown on Webb fine 
sandy loam. Plantings were made in July, September and 
November and harvested in early June. Yields were not as 
high as expected, but sucrose levels were acceptable. The 
yields could have been adjusted upward by better manage- 
ment, particularly thinning at an early date, application of 
more nitrogen and better use of irrigation water. 

The beets grown in Zavala County on Uvalde silty 
clay were planted in September, October and January and 
harvested in July. Yields from these plantings were good, 
but the sucrose level was low. Several factors contributed to 



the low sucrose content; among these Cercospora leaf spot, 
improper thinning and high level of nitrogen in the soil 
were the most important. 

The data from all the date-of-planting tests, presented 
in Table 18, reflect the influence of management on the 
yield and quality of sugar beets. The three varieties grown 
were not developed for planting in this area. However, given 
proper management, they will perform quite well. Plantings 
made in September and October, when harvested in 
February or March, produced quite low yields and were low 
in sucrose. Plantings made in July and August and harvested 
in February and March produced good yields of high- 
quality beets. 

The data for the three varieties at four dates of 
planting are presented in Table 19. The dates are averages 
from all locations and all harvest dates and cover the 
6-month period from February to July inclusive. Most of 
the harvests were made in June and July when sugar beets 
would be least expected to produce high-quality beets. 
However, under high levels of management, good yields of 
high-quality beets were produced. 

Variety Tests 

Nine variety tests were planted in July, August, 
September, October and November. Then consisted of nine 
varieties replicated four times. Harvests were made in 
February, March, June and July. No beets were harvested in 
April and May because of severe infestations of Cercospora 
leaf spot in most of the tests. 

The test in Uvalde County, grown on Monte11 clay, 
was planted August 6 ,  1965, and harvested February 26, 
1966. Data from this test are shown in Tables 20 and 21. 
Yields were lower than desirable, but the quality factors 
were good. Cercospora leaf spot and curly top caused some 
damage. The nitrogen level, as determined by the leaf 
petiole test, was in the medium range. Results indicate that 

. beets of good quality can be harvested in the winter 
months. 

The variety test in Frio County, grown on Duval fine 
sandy loam, was planted July 27, 1965, and harvested 
February 28, 1966. The yields were good but could have 
been improved by proper spacing in the row. Cercospora 
leaf spot and curly top caused some damage. The quality of 

Tab le  19.  The y i e l d  and q u a l i t y  o f  t h r e e  s u g a r  b e e t  v a r i e t i e s  i n  
t h e  d a t e  of p l a n t i n g  t e s t s  i n  1965-66 

Apparent Tons of 
Date of t o n s  per  B r i x  Suc rose  p u r i t y  raw s u g a r  
p l a n t i n q  a c r e  % % % p e r  a c r e  

V a r i e t y  302 H 
J u l y  18.86 17.56 15 .03  85.40 2.77 
Auaust 15.16 16 .11  13.27 82.33 2.01 
~ f p t e m b e r  22.72 14.53 12.47 86.45 2.43 
Oc tobe r  24.05 11.37 10.08 88.91 2.37 

Average 20.20 14.89 12.71 85.77 2.40 

V a r i e t y  737 
.Tnlv 20.51 16.80 14.03 84.20 2.84 - . -  - 

~ " G s t  17 .31  18.41 15.74 83.77 2.61 
September 20.86 14.37 12.27 85.47 2.31 
Oc tobe r  19.27 15.05 13 .35 .  88.85 2.47 

Average 19.49 16.16 13.85 85.57 2.58 

V a r i e t y  H-10 
J u l y  26.49 16.38 13.78 84.07 3.57 
August 19.30 17.91 14 .91  83.00 2.82 
September 21.65 , 14.21 12.24 86.28 2.42 
Oc tobe r  24.39 10.58 9.32 87.97 2.21 

Average 2?.96 14.77 12.56 85.33 2.76 

7 the beets was excellent, and better management would havi 

increased yields and improved or maintained the quali! 
The laboratory and field data from the test are presented ir. , 
Tables 22 and 23. 

The test in Zavala County was grown on Uvalde silh 
clay loam. Yields were below the desired level but could 
have been increased by increasing the nitrogen application. / 
Quality factors of the beets were excellent and show that, 
with proper management, good beets may be harvested ir ! 
the area in the early spring. The laboratory and field data ir. 
Tables 24 and 25 indicate the potential of this soil for supr 
beet production. 

Two variety tests were grown in Bexar Count! One 
test, grown on Houston Black clay following vegetables. ' 

was severely damaged by Cercospora leaf spot. The disease 
was so severe that the beets were defoliated twice, thelast 
time a few weeks prior to harvest. The yield and sucrose 

Table 20. Labora to ry  d a t a  from t h e  v a r i e t y  t e s t  on Ot to  Strubo :--". 
Uvalde County, p l an t ed  August 6 ,  1965;  harvested r rb r~a - .  
26, 1966 1 

Y i e l d  i n  Apparent Tons of 
V a r i e t y  t o n s p e r  Br ix  Suc rose  p u r i t y  rawsu?iP 

a c r e  % % % per 3 rc 

Tab le  21. F i e l d  d a t a  from t h e  v a r i e t y  t e s t  on O t t o  Strube Farm. 
p l a n t e d  August 6 ,  1965;  ha rves t ed  February 26, 1956 - - 
* . o f  W t . o f  Tons of No. of Field 1 

V a r i e t y  b e e t s  p l u s  b e e t s -  Top:Root t o p s /  bee t s /  brlr 
tops-pounds pounds r a t l o  a c r e  foot  -- 

S-2 42.75 16.75 1:0.64 24.29 3.00 19.0' 
S-3 35.00 13.50 1:0.63 20.09 1.82 18.rP 
S-5 49.38 17.75 1:0.56 29.55 2.04 17.6? 
202 H 48.75 14.45 1:0.42 32.05 2.57 19.,: 
301 H 44.88 19.50 1:O.T- 23.71 2.54 17.1' 
737 46.88 16.25 1:0.53 28.62 2.14 18.6 
H-2 53.13 16.50 1:0.45 34.23 2.68 1R.1' 
H -4 41.38 18.13 1 :0 .78  21.72 3.25 1'2.4: 
H-10 44.50 17.50 1 :0 .65  25.23 2.75 1 9 . 5 1  - - - - - -  
Average 45.18 16 .71  1:0.60 26.50 2.53 18 .  ' 

I 
i 

Tab le  22. Labora to ry  a n a l y s e s  of samples from Peanut Crowers F=s 
Farm, p l an t ed  J u l y  27, 1965;  ha rves t ed  February 78, 1 

Yleld l n  Apparent 
V a r i e t y  t o n s  p e r  Br lx  Suc rose  pu r l t y  ?ah -,. 

a c r e  k % X ~ P P  ' r 

S -2 21.32 18.41 15.92 86.25 3 
S -3  21.89 18.11 15.81 86.76 '.41 

S-5 21.26 20.42 17.24 87.79 5.r 
202 H 21.00 21.12 18.35 86.96 :.i 

301 H 20.74 18.70 16.28 87.17 7 
737 16.27 20.63 17.58 88.59 *.&. 
H-2 19.19 19.23 16.83 87.44 
H-4 21.00 20.38 18.06 88.52 $.77 
H-10 21.39 19.10 16.72 88.11 2 . ' 7  
LSD(O.05) 3.53 1.84 2.06 3.60 0 .7 '  

Tab le  23. F i e l d  d a t a  from v a r i e t y  t e s t  i n  Peanut Growers Resear , 
Farm, p l a n t e d  J u l y  27, 1965;  ha rves t ed  February 29, l9 r 

W . o f  W t . o f  - Tons of Ilo. o' .. 
V a r i e t y  

5-2 
S -3  
5-5 
202 H 
301 H 
737 
H-2 
H-4 
H-10 

Average 

b e e t s  p l u s  b e e t s -  Top:Root t o p s /  beets1 t-: 
tops-pounds pounds r a t l o  a c r e  foot  



:,:.: ::. H.J. Stacy, Zavala County, v a r i e t y  t e s t ,  p l an ted  J u l y  29, 
1965; harvested March 3, 1966 

P 

?*A< I d  l n  Apparent Tons of 
i v  r -  8 ton: per Brlx Sucrose p u r l t y  raw suga r  

acre b % % per  a c r e  

:-: - 5. Y . J .  Stacy, Zavala County, v a r i e t y  t e s t ,  p l an ted  J u l y  29, 1965;  
harvested March 3, 1966 

6 f  F i e l d  
! ' = r A p r , r  bPWS plus bee t s -  Top :Root t o p s /  b e e t s /  b r i x  

to?s-pounds pounds r a t i o  a c r e  f o o t  % 

--t :. Laboratory ana lyses  of v a r i e t y  t e s t  on Van De Walle Farm, 
Rrrar County, planted J u l y  27, 1965;  ha rves t ed  March 24, 1966 

- 
111 Id l n  Apparent Tons of . -r: tons per Brix Sucrose p u r l t y  raw suga r  
acre % % % per  a c r e  

18.02 16.31 13.71 83.87 2.46 
15.43 14.00 14.11 84.74 2.12 
17.76 16.35 13.82 84.37 2.40 
16.71 15.78 13.10 83.03 2.18 
17.11 15.62 13.02 83.39 2.22 
20.10 16.62 13.89 83.56 2.79 
19.46 17.26 14.36 83.21 2.78 
17.37 16.58 13.85 83.43 2.39 
19.19 16.10 13.34 82.77 2.56 

!, . ( - . ' 5 )  4.38 2.19 2.30 1.88 0.54 

',. "7. Fleld da ta  from v a r i e t y  t e s t  on Van De Walle Farm, Bexar 
County, planted J u l y  27, 1965; ha rves t ed  March 24, 1966 

.%It . of W t .  of Tons of No. of F i e l d  
+.:tv beets plus bee t s -  Top:Root t o p s /  b e e t s /  b r i x  

tops/pounds pounds r a t i o  a c r e  f o o t  % 

- .  . . 28.38 17.38 1:1.93 9.33 1.64 16.25 
. A 2;!.88 14.88 1:1.86 8.30 1.64 14.60 
- .  26.50 17.13 1:1.83 9.72 1 .61  15.93 
1.. 24.63 ... 
: ~ .  . I  

15.63 1:1.74 9.33 1.32 17.20 
. ,. . 24.38 16.50 l:>.Og 8.17 1.32 15.50 
- - 7  30.03 19.38 1:1.82 11.01 1.57 18.25 

28.50 18.75 1:1.92 10.11 1.32 17.83 
h - ~  24.00 16.75 1:2.31 7.52 1.18 16.33 
. . 25.50 18.50 1:2.64 7.26 1.36 16.88 
;.v rage : 5.86 17.21 1:2.02 8.97 1.44 16 .53  

-,i P , 8 .  Laboratory d a t a  from v a r l e t y  t e s t  on Aelvoet  Farm, Bexar 
County, planted Ju ly  12 ,  1965;  ha rves t ed  March 25, 1966 

YiPld Apparent Tons of 
; r i s t y  tons per Brix Sucrose p u r i t y  raw suga r  

acre % % % per  a c r e  

l:t:* ?9. Field da ta  from v a r i e t y  t e s t  on Aelvoet Farm, Bexar County, 
planted J u l y  12, 1966 - 
W t .  of W t .  of s Tons of  No. of F i e l d  

r b e e t s p l u s  bee t s -  ToprRoot t o g s /  b e e t s /  b r i x  
tops-pounds pounds . r a t i o  a c r e  foo t  % 

49.88 35.88 1:2.56 13.76 2.04 14.95 
41.75 30.75 1:2.80 10.56 1.71 15.60 
44.88 31.25 1:2.29 13.40 1.86 15.63 
42.50 27.75 1:1.88 15.72 2.00 15.08 
45.13 32.00 1:2.44 12.90 1.75 14.65 
53.88 35.63 1:1.95 17.94 1.79 16.50 
55.38 35.75 1:1.82 19.23 1.75 14.80 
43.63 30.88 1:2.42 12.53 1.86 15.65 
47.25 35.63 1:3.07 11.42 2.07 16.55 

!ge 47.14 32.84 1:2.36 14.16 1.87 15.49 

* 

content were reduced due to active growth of the beets at 
harvest time. Data from this test are shown in Tables 26 
and 27. 

The other test in Bexar County, grown on Lewisville 
silty clay, followed vegetables that had been heavily 
fertilized. Results illustrate the combined effects of too 
much nitrogen and severe infestation of Cercospora leaf 
spot. The beets were planted July 12, 1965, and harvested 
March 25, 1966. The data in Tables 28 and 29 indicate the 
production potential of this soil; however, a very high level 
of management will have to be employed to produce high 
quality beets. Cercospora leaf spot completely defoliated 
the beets in this test about 4 weeks prior to harvest. 

The test in Atascosa County on Miguel fine sandy 
loam was one of the best conducted in the 1965-66 
season. The test was planted October 11, 1965, and 
harvested June 8, 1966. The production indicates the 
potential of this soil for the sugar beets production. 
Cercospora leaf spot and curly top caused no appreciable 
damage. That the fertilzers and irrigation practices were 
properly managed to produce good yields of high quality 
beets is indicated by the data in Tables 30 and 3 1. The 
production and quality obtained in this test are believed to 
be near what should be average for the area. 

Two variety tests were conducted in Hays County on 
Lewisville silty clay. The first test reported, Tables 32 and 
33, was planted November 5,1965, and harvested June 1 1, 
1966. Results indicate that good beets can be produced on 

Table 30. J .  D.  S t a r r ,  Atascosa County, v a r i e t y  t e s t ,  p l an ted  
October 11, 1965; ha rves t ed  June 8,  1966 

Yie ld  i n  f l  
V a r i e t v  t o n s  w r  Br ix  Suc rose  p u r i t y  raw suga r  - .  

a c r e  % % % per a c r e  

Table 31. 3 .  D. S t a r r ,  Atascosa County, v a r i e t y  t e s t ,  p l an ted  
October 11, 1965; ha rves t ed  June 8,  1966 

W t . o f  '& .o f  Tons of No. of F i e l d  
V a r i e t y  b e e t s  p l u s  b e e t s -  Top:Root t o p s /  b e e t s /  b r i x  

tops-pounds pounds r a t i o  a c r e  f o o t  % 

5-2 38.38 27.38 1:2.49 11.41 1.43 19.03 
5-3 38.25 28.13 1:2.78 10.50 1.43 19.53 
S -5 44.00 28.25 1:1.79 16.33 1.43 18.13 
202 H 38.00 27.25 1:2.53 11.15 1.46 17.53 
301 H 36.63 23.75 1:1.84 13.36 1.50 17.55 
737 37.00 24.88 1:2.05 12.57 1.11 18.50 
H-2 37.75 24.13 1:1.77 14.13 1.39 18.70 
H-4 40.63 26.50 1:1.88 14.65 0.96 15.53 
H-10 36.00 25.38 1:2.39 11.01 1.18 18.70 

Average 38.52 26.18 1:2.17 12.79 1.32 18 .13  

Tab le  32. Southwest  Texas S t a t e  Co l l ege ,  Hays County, v a r i e t y  t e s t ,  
p l a n t e d  November 5 ,  1965;  ha rves t ed  June 11, 1966 

Yle ld  I n  
V a r i e t v  t o n s  Der Br ix  Sucrose 

a c r e  % % 

Hpparenc Ions o r  
p u r i t y  raw suga r  

% per  a c r e  



this soil type under proper management. The yields might 
have been increased by increasing the nitrogen application 
and by planting at an earlier date. 

The second test in Hays County on Lewisville silty 
produced an average of 38.5 tons per acre of beets with a 
sucrose content of 12.8 percent. Results indicate the 
production potential of this soil. The beets were planted 
September 15, 1965, and harvested June 16, 1966. The 
variety S-3 was outstanding in the test producing 52.3 tons 
of beets with 13.9 percent sucrose. Better control of 
nitrogen fertilizer would have reduced the yield and 
increased the sucrose content. Cercospora leaf spot and 
curly top did not cause appreciable damage in this test. 
Data are shown in Tables 34 and 35. 

The variety test in Comal County, on Lewisville silty 
clay, was planted October 23, 1965, and harvested July 5, 
1966. The yield and quality factors shown in Tables 36 and 
37 further emphasize the potential of this soil for sugar 
beet production. Although the stand was not good, 
adequate yields of good-quality beets were produced. 
Cercospora leaf spot caused the loss of many of the leaves, 
and subsequent regrowth reduced the level of sucrose. 

The test in Medina County on Knippa silty clay was 
planted October 28, 1965, and harvested June 30, 1966. 
The results are presented in Tables 38 and 39. Yields were 
good, but the quality factors were not adequate for milling. 
Damage caused by Cercospora leaf spot is responsible, in 
part, for the low sucrose content. 

Table 40 summarizes the yield and quality factors of 
the nine varieties grown in the 1966 variety tests. These 
tests were conducted in eight counties and on seven soil 
types. They represent the yields and quality that could be 
expected from a medium to low. level of management. 
Incomplete data on several other tests conducted in the 
area are not included. In most cases yields were not 
determined due to poor stands. 

.. - 
All varieties produced more than 21 tons of beets per 

acre. Only one variety produced less than 14 percent 

T a b l e  33. S o u t h w e s t  T e x a s  S t a t e  C o l l e g e ,  Hays C o u n t y ,  v a r i e t y  t e s t ,  
p l a n t e d  November 5 ,  1 9 6 5 ;  h a r v e s t e d  J u n e  11, 1966 - 
W t . o f  W t . o f  Tons o f  No. o f  F i e l d  

V a r i e t y  b e e t s  p l u s  b e e t s -  Top:Root t o p s /  b e e t s /  b r i x  
t o p s - p o u n d s  pounds r a t i o  a c r e  f o o t  % 

5-2 33.00 20.25 1:1 .59 1 2 . 5 3  1 . 6 3  1 8 . 3 3  
S - 3  28.63 17.88 1:1.66 10.56 1 .36 17.25 
5 - 5  35.25 21.50 1:1.56 1 3 . 5 1  1 . 4 6  17.80 
202 H 31.88 1 9 . 3 8  1 : 1 . 5 5  1 2 . 2 8  1 . 7 1  18.80 
3 0 1  H 34.25 21.00 1 : 1 . 5 8  13.02 1 . 5 0  17.68 
737 26.50 1 7 . 1 7  1 : 1 . 8 4  9 . 1 7  1 .29 17.97 
H-2 35.38 21.63 1:1.54 - 1 3 . 8 1  1 . 6 8  18.23 
H-4 37.25 24.00 1 : 1 . 8 1  1 3 . 0 2  1 . 7 5  1 8 . 6 0  
H-10 34.00 23.63 1:2 .28 10.19 1 .64 19.30 

Average 32.90 20.72 1 : 1 . 7 1  1 2 . 0 1  1 .56 1 8 . 2 2  

T a b l e  35. R o b e r t  K n i s p e l ,  Hays County,  v a r l e t y  t e s t ,  p lanted SP,:T"' 
1 5 ,  1 9 6 5 ;  h a r v e s t e d  J u n e  1 6 ,  1966 

Irlt. of  'At. o f  Tons of I.o. 9' 

V a r i e t y  b e e t s  p l u s  b e e t s -  Top:Root t o p s /  beets  1 :r: 
t o p s - p o u n d s  pounds r a t i o  a c r e  foot  

S -?  28.13 17.50 1:1 .64 19.88 1.50 i-:: 
5 - 3  38.50 28.00 1:2 .67 19.62 1.57 :..' 
5 -5 37.63 23.13 1:1 .60 77.10 1.57 . .  : 
202 H 26.50 16.50 1:1 .65 18.69 1.46 . ." 
301 H 35.13 22.50 1:1 .78 23.60 1.83 . . .  
737 31.88 21.38 1:? .04 19.67 1.75 
H-2 30.88 16.50 1:1 .15 26.87 1.76 : , ,  . 
H-4 25.25 16.50 1:1 .89 16.35 1 . .  
H-10 36.38 23.25 1:1 .77 24.54 1.71 ? .: 

Average 31.48 19.66 l : l . S O  .,l.R1 1.71 . - 

T a b l e  36. Edwin Hanz, Jr. Comal County,  variety t e s t ,  p l a n t 4  
23, 1 9 6 5 ;  h a r v e s t e d  J u l y  5 ,  1966 

Y i e l d  i n  Apparent r .  
V a r i e t y  t o n s  p e r  B r i x  S u c r o s e  p u r l t y  ra ,  

a c r e  % % P, 

T a b l e  37. Edwin Hanz, J r . ,  Comal County,  v a r i e t y  t e s t ,  ?ldn'-r,? . 
73,  1 9 6 5 ;  h a r v e s t e d  J u l y  5 ,  1966 

Wt. of  W t .  o f  Tons o f  1 1 0 .  it' 

V a r i e t y  b e e t s  p l u s  b e e t s -  Top:Root t o p s 1  be. . t :  ... 
t o p s - P o u n d s  pounds r a t i o  a c r e  :oor 

S-2 34.75 
5 - 3  33.75 
S -5 55.75 
202 H 31.25 
301 H 40.00 
H-2 33.00 
H-4 29.15 
H-10 ----- 
302 H 38.00 

Average 34.46 

T a b l e  38. L .  E .  Pope, Medlna County,  v a r l e t y  t ~ s t ,  ~ l a n t ~ d  
1 9 6 5 ;  h a r v e s t e d  J u n e  30, 1966 

Y i e l d  i n  P..,n,ir?nc . 
V a r i e t y  t o n 5  p e r  B r i x  S u c r o s e  $ r i t y  ~ 3 ,  - , 

a c r e  A r., 

, 
T a b l e  39. L .  E .  Pope, Medlna County,  v a r l e t y  t e s t ,  pldntpd J I -  . 

1 9 6 5 ;  h a r v e s t e d  J u n e  30, 1966 
I 

Wt. o f  Wt. of  Tons of ',?. 8:: . . 
V a r i e t y  b e e t s  p l u s  b e e t s -  T O P : R O O ~  t o p s /  h c e t 5 /  . 

t o p s - P o u n d s  pounds r a t l o  a c r e  foot  

S-2 36.35 27.75 1:3 .26 7.95 3.'6 
5 - 3  4 2 . 8 8  30.75 1:2 .54 1 1  7 '.he - 
5 -5 38.75 27.13 1:2 .33 10.86 3.LL 
202 H 37.25 27.00 1:2 .63 9.58 3.64 
3 0 1  H 44.38 30.63 1:2 .23 17.85 5 . 9 7  

737 41.38 28.75 1 : 2 . 2 8  11.80 ' . ' I  
H-2 36.75 24.75 1:2 .06 11.?1 3.75 
H-4 45.63 32.50 1:2 .48 12.27 3.93 
302 H 35.00 24.88 1:2 .46 9.46 1.18 

Average 39.81 28.24 1 : 2 . 4 7  10.RI :.,f 

T a b l e  34. R o b e r t  K n i s p e l ,  Hays County,  v a r i e t y  t e s t ,  p l a n t e d  S e p t e m b e r  
1 5 ,  1 9 6 5 ;  h a r v e s t e d  J u n e  1 6 ,  1 9 6 6  T a b l e  40.  Summary o f  v a r i e t y  t e s t s  grown i n  1966 - 
Y i e l d  i n  A o ~ a r e n t  Tons o f  

V a r i e t y  t o n s  p e r  B r i x  S u c r o s e  p u r i t y  raw s u g a r  
a c r e  % % % p e r  a c r e  

Y l e l d  ~n A p l i i r ~ n t  
V a r l e t y  t o n s p e r  B r l x  S u c r o s e  p u r l t y  r 

5 - 2  24.40 16.53 14.40 85.95 
5 - 3  25.00 16.50 1 4 . 4 1  85.93 
S -5 25.03 1 6 . 4 1  1 4 . 1 1  85.99 
202 H 21.69 17.15 14.79 85.79 
301 H 25.56 16.07 13.82 86.00 
737 73.57 1 7 . 1 1  1 4 . 7 )  86.46 
H-2 22.63 17.20 14.90 96.1: 
H -4 23.64 17.06 14.80 86.14 
H-10 25.53 1 6 . 7 8  1 4 . 4 8  86.14 

Average 24.12 16.76 14.49 2h.Oh 



wrose, and all var1t.ut.s mad above 85 percent apparent 
purity. The relatively good averages indicate that standard 
varieties of sugar beets will produce well in the area. 

Research PI o t s 

Studies involving genetic stocks and varieties, 
ionductcd in four counties and on four soil types, 
sompared the behavior of the genetic stocks with known 
reactions of commercial varieties. The genetic stocks were 
furnished by G.  E. Coe, J. S. McFarlane and J. 0. Gaskill of 
the U. S. Department of Agriculture. These materials have 
the characteristics needed to develop a hybrid variety for 
the San Antonio-Winter Garden area, and their adaptation 
to the area was studied in these tests. 

The study in Bexar County, grown on Houston Black 
clay, was planted July 27, 1965, and harvested March 17, 
1966. The test consisted of 50 entries in a randomized 
block replicated six times. The results are presented in 
Tables 41 and 42. The beets in this test were severely 
damaged by Cercospora leaf spot with heavy subsequent 
defoliation about 6 weeks prior to harvest. A heavy 
regrowth of leaves, occurring in the 4-5 weeks immediately 
preceding harvest, reduced both the yield and the sucrose 
content of the beets. The nitrate level in the leaf petioles 
was in the medium range about 20 days prior to harvest and 
too high for the accumulation of maximum levels of 
sucrose in the beet roots. The average, however, for the 50 
entries was 14.72 percent sucrose which is adequate for 
processing. 

"ble 41. Yield and q u a l i t y  of sugar  b e e t s  - Henry Van De Walle Farm, Bexar County, p l an ted  J u l y  27, 
1965, harvested March 17, 1966 

Apparent Tons of 
Line Variety o r  Number Tons Brix  Sucrose p u r i t y  raw sugar  
Yo. per a c r e  % % % per  a c r e  

A US H2 16.60 16.34 13.59 83.14 2.23 
US H2 ( t r i p l o i d )  18.41 16.53 14.10 85.44 2.60 

7 US H6 ( t r i p l o i d )  14.44 17.42 14.72 84.56 2.08 
r US H7 17.63 16.80 14.17 84.30 2.49 
5 US H7 ( t r i p l o i d )  14.81 17.23 14.53 84.47 2.14 
J (569H0~563)~663 17.81 17.93 14.94 83.15 2.68 
7 (562HOx546)x464 19.46 15 .OO 12.58 83.89 2.45 
? (563HOx550)~464 20.48 15.40 12.67 82.25 2.58 
4 US H8 11.75 14.77 12.49 84.63 1.44 

17 (569HOx563)xNB7 11.41 15.65 13.20 84.38 1 .51 
! 1 (562HOx546)xNB7 12.36 15.07 12.59 83.96 1 .53 
l; (562HOx569)x3425 14.87 17.30 14.04 83.66 2.06 
A ,  US 75 15.65 16.38 13.51 82.66 2.09 
: 2 501 H 16.77 16.74 13.92 83.15 2.33 
- J SP 6551-0 15.99 17.27 14.39 83.39 2.30 
1 6 SP 64100-03 12.71 18.66 15.78 84.47 1.98 
: 7 SP 64100-05 15.90 17.30 14.59 83.63 2.31 
- 3  SP 64194-0 17.89 18.40 15.60 84.59 2.81 
1? SP 623356-04 3; 21.78 17.65 14.10 83.30 3.08 
?.? SP 623358-04 3; 21.87 16.54 14.19 86.00 3.07 

:1 SP 623358-06 3; 17.81 17.99 15.11 83.90 2.68 
'. / SP 623359-010 19.10 18.41 15.50 84.28 2.96 
, 5 SL126xSP5460-0 16.42 17.76 14.86 83.59 2.44 
-6 SL(l26~128)xSP5460-0 17.81 17.73 14.99 84.33 2.65 

SL(126~128)~3P5822-0 18.17 17.86 14.94 83.47 2.70 
-F F62-569H3xSP5460-0 18.50 17.62 14.79 83.89 2.73 

7 F62-569H3~SP5822-0 16.77 17.35 14.46 83.74 2.42 - -  US 401 20.14 17.33 14.45 83.39 2.90 
'3 SP 5822-0 14.18 18.03 15.18 83.99 2.15 - 0 US H6 18.24 17.32 14.62 84.25 2.67 
I! SL (129x133) x SP 5822-0 17.31 17.07 14.21 83.13 2.48 
7 ,. . GT 5xSP 5822-0 17.98 16.59 14.04 84.73 2.47 
35 SL (129x133) x SP 6322-0 17.89 17.00 14.19 83.48 2.54 

SP 6051-0 13.12 17.25 14.84 85.45 1 .92  
_'S FC 502xSP 6051-0 15.47 18.26 15.42 84.45 2.36 
.7 5 FC 502xMcFarlane ' s 663 17.37 18.75 15.91 84.61 2.77 
37 (FC 502/2 x FC 503) x SP 5822-0 17.89 18.96 16.22 85.34 2.97 
1 2  (FC 502/2 x FC 503) x SP 59B18-0 17.72 18.82 15.91 84.57 2.80 
Z 9 (FC 502/2 x FC 504) x SP 59B18-0 19.19 18.94 16.00 84.40 3.07 
rg (FC 502/2 x FC 503) x SP 621160-00 15.56 19.66 16.68 84.85 2.59 
4 1 (FC 502/2 x SP 5 8 1 1 9 4 ~ 1 )  x SP621160-00 18.65 20.82 17.79 85.40 3.29 
c f (FC 502/2 x FC 504) x SP 621160-00 14.64 19.18 16-17  84.31 2.37 
(. ! (SP 581194S1 x FC 504) x SP 6221160-00 16.08 18.65 15-69 84.05 2.52 
c c (FC 50212 x FC 503) x FC 901 18.41 18.61 15.86 85.13 2.92 
d 5 (FC 502/2 x FC 504) x FC 901 17.29 17.66 14.79 83.69 2.56 
IF, (FC 502/2 x FC 503) x S - 6 2 - 1 6 ( 4 ~ )  17.01 18.50 15.46 83.54 2.62 
G 7 H H l O  18.53 17.93 14.74 83.45 2.73 
6 0 302-H 17.37 16.61 13.90 83.52 2.40 
C O HH4 14.09 16.39 13.59 83.97 1 .91  
51 202 H 14.61 18.01 15.02 83.32 2.17 

LSD(O.05) 3.46 1 .63 1 .48  1 .91 0.51 
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Table 42. 'Field data on sugar beets - Henry Van De Walle Farm, Bexar County, planted July 27, 1965; 
harvested, March 23, 1966 

Total Wt . Wt . of TOD :Root Tons of No. of Field 
Line 
No. 

1 
2 
3 
4 
5 
6 .  
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
24 
2 5 
2 6 
27 
2 8 
29 
30 
3 1 
3 2 
3 3 
34 
3 5 
36 
3 7 
3 8 
3 9 
40 
41 
42 
4 3 
4 4 
45 
4 6 
47 
4 8 
49 

Variety number of beets 
plus tops 

US H2 23.3 
US H2 (triploid) 23.3 
US H6 (triploid) 18.8 
US H7 22.6 
US H7 (triploid) 16.3 
(569HOx563)x663 22.0 
( 56 2HOx546)x464 24.1 
(563HOx550)x464 24.5 
US H8 15.2 
(569HOx563)xNB7 14.7 
(56 2HOx546,)xNB7 15 .O 
(562HOx569)x3425 20.3 
US 75 20.5 
301 H 21.8 
SP 6551-0 23.0 
SP 64100-03 16.8 
SP 64100-05 20.6 
SP 64194-0 25.3 
SP 623356-04 3; 29.7 
SP 623358-04 3; 33.0 
SP 623358-06 32 26.3 
SP 623359-010 27.5 
SL126xSP5460-0 24.6 
SL( 126~128)~SP5460-0 26.3 
SL(126~128)xSP5822-0 26.9 
F6 2-569H3xSP5460-0 27.0 
F62-569H3xSP5822-0 25.3 
US 401 29.1 
SP 5822-0 21.9 
US H6 24.5 
SL (129~133)~SP5822-0 
GTSxSP5822-0 
SL(129~133)xSP6322-0 
SP6051-0 
FC502xSP6051-0 
FC502xMcFarlane ' s 66 3 
(FC502/2~FC503)~SP5822-0 
(FC502/2xFC503)xSP59B18-0 
(FC502/2~FC504)~SPS9B18-0 
(FC502/2xFC503)xSP621160-00 
(FC502/2~SP581194~l)~SP621160-00 
(FC502/2~FC504)~SP621160-00 
(SP5 81194slx~C504)~S~621160-00 
(FC502/2xFC503)xFC901 
(FC502/2xFC504)xFC901 
(FC50?/2xFCSO3)xS-62-16(4~) 
HHlO 
302-H 
HH4 

50 202 H 
Ave rage 

beets beets / beets / 
acre foot 

7.57 1.29 
5.70 1.14 
5.08 1.45 
5.81 1-17 
3.73 0.88 
7.47 1.17 
5 .50 1.12 
4.87 1.43 
4.04 1.00 
3.84 1.31 
3.22 1.00 
6.22 1.19 
5.39 1.24 
5.81 1.07 
7.88 1.17 
4.67 1.26 
5 .50 1.21 
8.50 0.98 
9.02 1.17 
12.34 0.98 
9.44 1.14 
9.44 1.14 
9.13 1.26 
9.33 1.38 
9.65 1.10 
9.54 1.26 
9.44 1.26 
10.06 1.14 
8.71 1.17 
7.16 1.12 

1:1.54 10.16 1.40 
1:1.84 9.96 1.07 
1:1.82 9.85 1.36 
1:1.55 8.50 1.29 
1:1.43 10.79 0.86 
1:2.18 7.99 1.02 
1:1.75 10.27 1.17 
1:1.94 9.13 1.26 
1:1.84 9.54 1.50 
1:1.48 10.58 1.21 
1:1.81 10.37 1.19 
1:1.34 9.65 0.88 
1 :l. 85 8.71 1.48 
1:1.70 10.89 1.29 
1:1.84 9.44 1.21 
1:1.87 8.82 0.93 
1:2.83 6.53 1.38 
1:2.30 7.57 1.19 
1:2.39 5.91 1.36 

b r ix  
% 

17.0 
17.3 
17.6 
16.7 
17.7 
17.4 
15.4 
16.3 
15.5 
15.5 
15.1 
16.7 
17.5 
16.8 
18.0 
18.8 
17.7 
18.7 
17.8 
17.1 
17.2 
19,l 
18.2 
18.6 
17.7 
17.6 
17.5 
17.6 
18.5 
17.3 

12.0 
17.1 
17.7 
13.3 
19.5 
18.3 
19.7 
13.5 
19.5 
20.d 
21.2 
19 . ?  
19.3 
19.5 
1 x 4  
19.2 
18.C 
17.1 
19.1 

The test in Dirnrnit County, grown on Blanco silty 
clay loam, was planted August 17, 1965, and harvested 
April 2, 1966. Damage from curly top was light, but 
Cercospora leaf spot was moderate to severe depending on 
the line or variety involved. The nitrate nitrogen content of 
the leaf petioles was in the medium range at harvest which 
is too high for the production of beets with a high sucrose 
content. The data in Tables 43 and 44 indicate that these 
beets were not quite mature at the time of harvest. 
However, evaluation of the lines was possible, and this was 
the primary objective of the test. 

The test in LaSalle County was grown on Duval fine 
sandy loam; this soil was irrigated from a well containing 
some salts, and some evidence of salt damage was apparent 
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in the soil. This test contained 38 entries, and tht 
randomized block design was replicated six times. Yieid? 
and sucrose content were lower than desirable, but severi 
lines produced adequate sucrose levels. Cercospora leaf sp;! 
caused light damage to this test but was not a critical facts: 
in the production levels obtained. The nitrate nitrogen levs, 
in the leaf petioles at the time of harvest was in the mediua 
range and was, in part, responsible for the low sucrov 
levels. Adverse soil conditions, along with inadequa;; 
irrigation, were the primary factors in the low yields. Tti: 

results are presented in Tables 45 and 46. 

The test in Uvalde County, grown on Monte11 cla! 
was planted October 26, 1965, and harvested June :! ; 
1966. It included 38 entries and was a randomized block 

I 



"hle 43 .  Yield and q u a l i t y  d a t a  on sugar  b e e t s  - J a c k  Bowman Farm, Dimmit County, p l an t ed  
August 17,  1965; ha rves t ed  A p r i l  2, 1966 

Apparent Tons of - - 
Tine Variety o r  Number Tons Br ix  Sucrose  p u r i t y  raw suga r  
I;o. pe r  a c r e  % % % pe r  a c r e  

I US H2 20.02 14.65 12.41 84.13 2.49 
L US H2 ( t r i p l o i d )  20.74 15.32 12.84 83.79 2.66 
7 US H6 ( t r i p l o i d )  22.51 15.82 13.37 84.33 2.98 
4 US H7 19.50 16.48 13.95 84.38 2.65 
5 US H7 ( t r i p l o i d )  23.54 14.83 12.55 83.82 2.94 
5 (569HOx563)~663 22.40 15.16 12.70 83.78 2.86 
7 (562HOx546)~464 21.26 16.20 13.61 83.85 2.85 
E (563HOx550)464 19.81 15.03 12.55 82.62 2.46 
9 US H8 19.19 15.55 13.20 84.63 2.53 

:is (569HOx563)xNB7 19.02 16.01 13.92 84.36 2.61 
I I (562HOx546 )xNB7 15.45 16.73 14.17 84.53 2.13 
I r (562HO~569)~3425 19.19 15.98 13.44 84.03 2.55 
12 US 75 17.84 14.75 12.27 83.12 2.20 

301 H 20.53 16.05 13.46 83.89 2.73 
li ';P 6551-0 16.70 15.03 12.58 83.67 2.07 
15 <P 64100-03 14.11 16.90 14.31 84.47 1.99 
1 7  SP 64100-05 17.01 16.94 14.39 84.72 2.41 - - 
A .. SP 64194-0 18.05 14.59 12.30 84.38 2.22 
1 , SP 623356-04 3: 19.50 15.12 12.62 83.45 2.45 
3 SP 623358-04 3n 18.57 14.44 12.04 83.34 2.21 
1 SP 623358-06 331 21.26 14.23 11.87 83.32 2.53 

SP 623359-010 17.32 16.30 13.80 84.65 2.37 
i3 SL126xSP5460-0 16.96 14.44 12.11 84.03 2.08 

SL(126~128)~SP5460-0 18.05 14.87 12.43 83.43 2.25 
1 5  S ~ ( 1 2 6 ~ 1 2 8 ) ~ S P 5 8 2 2 - 0  19.81 15.30 12.79 83.60 2.53 

F62-569H3~SP5460-0 19.40 15.39 12.88 83.64 2.50 
7 F62-569H3xSP5822-0 17.94 14.92 12.54 84.06 2.17 

e US 401 18.98 14.80 12.42 83.94 2.32 
L 9 SP 5822-0 16.60 14.54 12.16 83.55 2.00 
30 US H6 17.32 16.39 13.98 84.40 2.39 
31 737 19.50 16.16 13.66 84.40 2.62 
32 CT 5 x SP 5822-0 21.57 15.07 13.03 84.26 2.80 
33  SL (129x133) x SP 6322-0 18.97 17.32 14.75 84.40 2.73 
!a K-2 20.01 14.04 11.70 83.27 2.32 
!j FC 502xSP 6051-0 12.45 17.18 14.36 84.54 1 .78 
36 FC 502xMcFarlane1 s 663 17.74 15.75 13.23 83.93 2.35 
37 (FC 502/2xFC 503) xSP 5822-0 15.45 16.32 13.71 83.94 2.11 
35 (FC 502/2xFC 503) xSP 59B18-0 14.73 15.96 13.47 84.31 1 .98  
33 (FC 502/2xFC 504) xSP 59B18-0 19.60 15.75 13.32 84.40 2.55 
QO (FC 502/2xFC 503) xSP 621160-00 13.17 17.50 14.94 84.81 1.86 
ll (FC 502/2xSP 581194SL) x SP 621160-00 15  -56 18.87 16.16 85.31 2.42 
4 3  (FC 502/2xFC 504) x SP 621160-00 15.97 17.46 14.86 85.47 2.32 
4 3  (SP 581194SLxFC 504) xSP 621160-00 16.29 16.77 14.29 84.79 2.24 
cc (FC 502/2xFC 503) x FC 901 16.39 16.96 14.38 84.78 2.33 
a 5  (FC 502/2xFC 504) x FC 901 17.84 16.41 13.83 83.86 2.49 
i 6  (FC 502/2xFC 503) x 5-62-16 ( 4 ~ )  18.05 15.32 12.86 83.91 2.31 
c7 HHlO 18.69 13.80 11.48 83.11 2.16 
48 302H 20.64 15.49 13.08 84.16 2.65 
r9 HH4 18.88 15.97 13.37 83.69 2.51 
50 202H 20.43 15.22 12.74 83.59 2.58 

LSD(0.05) 4.05 1 .93  1 .83  1 .41  1.79 - - 



T a b l e  4 4 .  F i e l d  d a t a  o n  s u g a r  b e e t s  - J a c k  Bowman Farm, Dimmit C o u n t y ,  
p l a n t e d  August  1 7 ,  1 9 6 5 ,  h a r v e s t e d  A p r i l  2, 1 9 6 6  

T a b l e  4 6 .  C. E .  W e a t h e r f o r d  Farm, La S a l l e  County,  major t e s t  
p l a n t e d  O c t o b e r  1 6 ,  1 9 6 5 ;  h a r v e s t e d  June 1 5 ,  1966 

T o t a l  bJt. Wt. o f  Top;Root  Tons of No. o f  F i e l d  
L i n e  b e e t s  p l u s  b e e t s  r a t l o  b e e t s  b e e t s  b r i x  

No. t o p s - p o u n d s  pounds t o p s /  p e r  k 
a c r e  f o o t  

T o t a l  W t .  Wt. o f  r a n i  . j  

b e e t s  b e e t s  Top:Root t o - s  nr  + 

L l n e  o r  V a r l e t y  p l u s  t o p s  pounds r a t i o  per r p  
pounds a p r e  iuL 

USH6 
USH6 t r i p l o i d  
USH7 
USH8 
(563HOx55O)x464 
(563HOx556)x463 
(562HOx546)xNB7 
(562HOx569)x3425 
u s 7 5  
(SL126x6121)x6428-0 
(SL129x6121)x6428-0 
SL126xSP5822-0 
S -2 
S - 3  
s - 5  
301H 
302H 
202H 
7 3 7  
H-2 
H-4 
64H22 

Average 

design with six replications. Stands were not adequate ;. 
this test because of herbicide damage. Reduced growth Ir 
most of the plots resulted in reduced yields. The sicros5 
content was adequate in most of the genetic stocks sni 
varieties in the test. Cercospora leaf spot caused mode:?: 
damage prior to  harvest. Test results are presented in Tab]?: 
47 and 48. 

50 37.42 16.42 1 : 0 . 7 8  21.00 1 . 1 9  1 5 . 8  
Average 34.76 1 4 . 8 1  1 : 0 . 7 8  19.95 1 . 2 3  16.0  

T a b l e  4 5 .  C. E .  W e a t h e r f o r d  Farm, L a S a l l e  C o u n t y ,  m a j o r  t e s t ,  p l a n t e d  
O c t o b e r  1 6 ,  1 9 6 5 ;  h a r v e s t e d  J u n e  1 5 ,  1966 

~ l e l a  n p p a r e n t  i'ons o r  
L i n e  o f  V a r i e t y  t o n s /  B r i x  S u c r o s e  p u r i t y  raw s u g a r  

a c r e  % % % p e r  a c r e  T a b l e  4 7 .  O t t o  S t r u b e  Farm, Uvalde County,  major  t e s t ,  p lan tpd  
O c t o b e r  26, 1 9 6 5 ;  h a r v e s t e d  J u n e  21, 1966 

Y i e l d  ,?,r2arc,7. - 
L i n e  o r  V a r i e t y  t o n s /  B r i x  Sucrose ;tar:? 8,:' :ii : -.. 1 

.*f..f 1 a c r e  % X . . - 

US 4 0 1  7.48 16.03 14.24 8O.R' :.-: 
S 1  126xSP5460-0 8 .85 17.95 15.95 0 5 .  " .." 
SL (126x128)  x SP5460-0 8 .95 17.44 14.97 85.:J . I 
SL (126x128)  X SP5822-0 1'2.76 18.92 16.82 +$.'!I .:L 
SL (126x128)  x US 4 0 1  4 1  8 .25 20.15 18.19 90.71 ..!> 
S P  5822-0 7 . 3 8  16.86 14.89 t?? . .4  :.-. 
USHb 20.40 15.53 13.72 87.4Q .:. 
SL (129x133)  x S P  5822-0 9 . 8 1  17.97 15.83 84.04 
CT5 x S P  5822-0 8 .96 18.18 16.19 97.0 -.:' 
S 1  (129x133)  x S P  6322-0 12.54 17.86 15.78 94.!! .:" 
S P  6051-0 7 .32 17.83 15.84 Y Q . f > ?  1.:- 
FC ( ~ O Z X S O ~ )  x 6 6 3  17.14 18.30 16.24 ~ 2 . 5 ~  . :  I 
FC ( 5 0 2 / 2  x 5 0 3 )  x 6 6 3  1 7 . 8 3  17.89 15.93 H9.?  :.': 
(F61-56HOx2648) x S P  631225-02 12.07 18.28 16.32 61.16 : .G-  

USH? 6 . 7 8  16.92 14.96 P ? . ' ?  :.;- 
USH2 t r i p l o i d  1 5 . 1 1  15.19 13.25 87.17 .." 
USH6 17.21 17.04 14.94 E7.f: 
USH6 t r i p l o i d  19.47 13.85 12.04 87.06 ..": 
USH7 20.79 17.07 15.02 87.9; 5:'. 
USH8 16.31 14.50 12.65 87..'1 . 
(563HOx550) x 464 19.39 15.88 14.02 48.77 . 
(563HOx556) x 4 6 3  19.39 14.15 12.47 e0 . : 8  : 
(562HOx546) x NB7 12.30 13.20 11.63 89.10 1 
(562HOx549) x 3425 15.96 16.76 14.77 Y2.'l: : 

FC ( 5 0 2 x 5 0 3 )  x 6 6 3  
FC ( 5 0 2 / 2  x 5 0 3 )  x 6 6 3  
(F61-56HOx2648) x S P  631225-02 
USH2 
USH2 t r i o l o i d  
USH6 
USH6 t r i p l o i d  
USH7 



. . . . . ' ,m, ! v . , l d c  County, major t e s t ,  p l an t ed  
'. ', . ' i-ir,ii .stnd ,Tune :'1, 19F,t 

9 ,  

/ . r ~ :  :I. . of ! i o .  of Tons o i  F i e l d  
brae: , + beet r. 
t 1 ,  1s- ,rounds 
bounds 

Tou:Root b e e t s /  t o p s /  b r l x  
r a t l o  f o o t  a c r e  :< 

. Q /  13.42 1:1.41 2.38 8.88 18.35 
l C . I 7  7.92 1:1.09 1.10 6.77 18.25 
'.(I8 18.33 1:1.80 2.60 9.11 18.62 
5 IC).OB 1:1.88 2.31 9.50 18 .57  

1 c-l  13.58 I . ?  1:1.94 2.07 6.22 19.02 
1 1 . "  7.?5 1 .1 .78  1.14 3.81 17.85 

1.7: 16.17 1:2.90 2.02 5 .21  15.10 
G.4 1P.47 1:1.84 2.67 9.34 17.18 
q . ' R  ?0.83 1:2.38 2.21 8.18 14.62 
1.0. 5 1:7.05 2.95 10.12 16.75 

Several of the genetic stocks performed well in these 
:its: among these were SP 64 100-05, SL (1 29 x 133) x SP 
-.732-0. FC 502 x 633, (FC 50212 x FC 503) x SP 
3! 160-00, (FC 50212 x SP 581 194 SL) x SP621160-00, 
IFC 50',/2 x FC 504) x SP 621 160-00, (SP 581 194 SL x 
;C 504) x SP 621 160-00, (FC 50212 x FC 503) x FC 901, 
!L 136 s SP 5460-0, SL (1 26 x 128) x SP 5822-0, SL (1 29 
., 53)  x SP 5822-0, FC (502 x 503) x 663, and FC (50212 
'02) x 663. These data provide a basis for selection of 

-'.;k$ for further testing in 1966-67. 

I Summary 
I in the 1965-66 program, 32 trials and demonstra- 
1 'Iani were conducted at 20 locations in the 13county area. 

113jor trials with 38, 50 and 50 entries of varieties, strains 1 :-d genetic stocks were grown at 3 locations; there were 15 
::ntig trlals of 9 entries and 14 date-of-planting 
:':nlonstrations, About 1,672 samples were analyzed for 
-;:rose contents and purities. 

Yields were generally lower than those of the 
w i o u s  vear's tests; the sucrose levels were materially 
;::proved. Based on prior experiences, lower fertility levels 
:-j better levels of management were maintained. 

Certain stocks and parental combinations in the 
;:.letic screening trials were superior in performance over 
-.ih years of testing to indicate excellent potentials for 
*qprovernent through breeding. 

The need for further refinement in cultural practices 
,;:i indicated. Results from 2 years of testing show that the 
'lie; of resistance to Cercospora is not adequate and that 1 ~~pplcrncntal chemical controls will be required. However, 
'I.: potential for production of quality yields has been 

1 I:monrtrated sufficiently to provide the basis for develop- 
~ : n t  of a n  effective program. 

1966-1968 

In the 1966-67 growing season, three types of tests 
were conducted: variety, genetic stocks and several 5-acre 
demonstration plantings. The 5-acre plantings were added 
to the program to provide for grower education and for 
possible processing evaluations. A total of 544 samples was 
analyzed from the variety and genetic stocks tests. 

Variety Tests 

A variety test, planted in Bexar County on Houston 
Black clay, consisted of five varieties in a randomized block 
with four replications. The test was planted July 27, 1966, 
and harvested December 10, 1966, to determine the 
feasibility of a short prbduction season. This planting 
emerged to a good stand; however, it was subsequently 
reduced by extremely high temperatures occurring 
immediately after emergence. Insect and disease damage 
was moderate due to the application of proper control 
measures. Yields were reduced primarily by premature 
withholding of irrigation water. The immaturity of the 
beets at the time of harvest is indicated by the apparent 
purity percentages. The data in Tables 49 and 50 indicate 
that adequate yields of high-quality beets cannot be 
produced in a 4%-month growing season; the sucrose levels . 

were acceptable, but purities were low. Better water 
management and 3 0 4 5  days of additional growth no 
doubt would have improved both quality and yields. 

The variety test in Frio County on Duval fine sandy 
loam was planted August 18, 1966, and harvested May 13, 
1967. All varieties in this test, except USH 8, emerged to a 
good stand. The extreme cold and dry soil conditions in 
early December caused severe damage to the beets and 
further reduced the stand of USH 8 in some plots. Curly 
top and Cercospora leaf spot reduced yields, sucrose 
content and apparent purity of the beets. Data from this 

Tab le  49. The y i e l d  and q u a l i t y  of suga r  b e e t s  grown on t h e  Van DeWalle 
Farm, Bexar County,  p l an t ed  J u l y  27, 1966;  ha rves t ed  December 
1 0 ,  1966 

Y i e l d  Labora to ry  Apparent  Tons o f  
t o n s  b r i x  Suc rose  p u r i t y  raw suga r  

V a r i e t y  pe r  % % % p e r  a c r e  
a c r e  

202 H 10 .87  18.89 14.68 73.80 1.59 

SL (129xl33)MS x 6322-0 12 .97  19.82 15.12 79.58 1.96 

HHlO 12.26 19.74 14 .07  71.30 1 . 7 2  

U3H 7 11.80 19 .13  13 .81  72.15 1 .62  

USH 8 11.92 19.14 13.67 71.78 1.64 

LSD(O.05) 2.75 1.22 1.77 6.76 4.57 

Tab le  50. The f i e l d  measurements made on suga r  b e e t s  grown on t h e  
Van DeWalle Farm i n  Bexar County. 

- 

Wt. o f  Wt. o f  Tons o f  Top: No.of F i e l d  
b e e t s  p l u s  b e e t s -  t o p s  r o o t  b e e t s /  b r i x  

V a r i e t y  top-pounds pounds p e r  a c r e  r a t i o  f o o t  % 
-- 

202 H 23.50 11 .63  12.31 1 :0 .98  2.61 20.05 

SL (129~133)MSx632?-0 28.50 13.88 15.16 1:0.95 2.32 20.08 

HH10 23.75 13 .13  11 .01  1:1.24 2.54 20.68 

USH 7 25.75 12.63 13 .61  1:0.96 19.75 

USH 8 22.63 12.75 10.25 1:1.29 2.21 19.75 

27 



test are presented in Tables 51, 52 and 53. The data in 
Table 53 indicate that Cercospora leaf spot and curly top 
were severe enough to warrant supplemental control 
measures. Water management also influences yields in this 
test; irrigation water was not applied in November and early 
December when the soil became very dry. The results of 
this test again point out the important role of management 
in the sugar beet production. 

Another variety test in Frio County was planted 
August 19, 1966, and harvested May 17, 1967. It included 
five varieties in a randomized block design replicated four 
times. This test emerged to a good stand and grew well until 
a severe freeze in early December destroyed all top growth. 
Upon regrowth, a severe infestation of Cercospora leaf spot 
occurred and, no doubt, contributed greatly to the low 
sucrose levels obtained in this test. The data in Tables 54, 
55 and 56 indicate that the beets in this test were actively 
growing at the time of harvest. Residual nitrogen released 
from the second and third foot of the profile contributed 
to this growth at harvest. Yields were adequate, but sucrose 
and apparent purity percentages were low as a result of 
management practices and associated adverse weather. 

The results of the variety tests indicate that an 
effective program of grower education will be required in 
developing a commercial crop industry in the area. Insect, 
disease and weed control can be achieved with timely use -of 
existing pesticides. Irrigation water applied at the proper 
time will solve the problems of soil-moisture control. Soil 
nitrogen can be controlled by proper use of fertilizers on 
the preceding crops and application of the correct amounts 
to the sugar beets. The results obtained in 1966-67 
indicate that good yields of high-quality beets can be 
produced under good management. 

Genetic Stocks Tests 

A genetic stocks test, planted in Atascosa County on 
Webb fine sandy loam, consisted of 17 entries in a 
randomized block with six replications. The test was 
planted August 15, 1966, and harvested April 29, 1967. 
Most of the lines emerged to an excellent stand and grew 
well until a freeze in early December. Rats reduced the 
stand so that adequate yield samples could not be taken; 
however, some samples were taken, and the yield of the 

Table  51. The y i e l d  and q u a l i t y  of  suga r  b e e t s  gorwn on t h e  Peanut 
Growers Research Farm i n  F r i o  County 

q 
t o n s /  b r i x  Sucrose p u r i t y  raw suga r  

V a r i e t y  a c r e  % . % % per a c r e  

SL (129x133) MS Y 6322-0 17.75 16.09 13.34 82.9 2.37 
HHlO 22.08 16.97 13.49 79.5 2.98 
1 I S U R  14.60 17.32 13.78 79.6 2.01 

Tab le  52. The f i e l d  measurements made on suga r  b e e t s  grown on t h e  Peanut 
Growers Research Farm i n  F r i o  County - 

W t .  of W t .  o f  Tons o f  Top: No.of F i e l d  
b e e t s  p lus  b e e t s -  t o p s /  r o o t  b e e t s /  b r i x  

V a r i e t y  too-pnund --are ra-t DL 

SL (129x133) MS x 6322-0 36.25 19.00 16.12 1:1.10 2.64 17.68 
HHlO 39.50 23.63 14.83 1:1.49 2.64 19.28 
USH8 28.25 15.63 11.79 1:1.24 1.75 18.00 
USH7 38.75 23.00 15.65 1:1.37 2.36 17.78 
S 2 44.75 25.00 18.45 1:1.27 3.25 16.90 
301 H 38.75 19.75 17.75 1:1.04 2.86 15.28 

plots was estimated. Cercospora leaf spot damage w3! 
moderate, and curly top damage was moderate to severe lq 
some lines. Some nematode damage occurred in replication 
VI. The estimated yields and laboratory data are presented 
in Table 57 and the disease ratings in Table 58. The sucroz 
content and the apparent purity of all the genetic stock 
were very good. 

A second test, including 44 genetic stocks and 
varieties, was grown in Atascosa County on Miguel fins 
sandy loam. The test was planted November 10,1966, and 
harvested July 5, 1967. The plants were moderate!: 
damaged by a freeze in early December. Cercospora lea' 
spot and curly top caused moderate to severe darndge and 
reduced yields to some extent. Water management Kar 

Table 53. The inc idence  of d i s e a s e s  on sugar bee t s  grown on the 
Peanut Growers Research Farm i n  F r i o  County 

V a r i e t y  Cercospora Curly Top Rhizoctonia fit - e ?  

LS (129 x 133) MS x 6322-0 2'> 2" 1" dwir: 

c l i r r i  

USH 8 

2 1 1 dwar: 
: 13T.f 1 

USH 7 2 2 2 d m : :  
c l d r t  i 

:'.Xating - 1 = none, 5 = a l l  p l a n t s  a f f e c t e d  

Table 54. The y i e l d  and q u a l i t y  o f  suga r  bee t s  grown on the 
Sam Smith Farm i n  F r i o  Countv 

- 
V a r i e t y  Yie ld  per  Laboratory Sucrose Apparent Tons c '  

ac re - tons  b r i x  % % pur i ty  $ ra7  :.. :a? 

S 5 23.36 15.74 12.33 78.3 - C. 

USH8 26.16 16.44 12.62 76.8 7 ,. 

USH 7 23.36 17.05 14.79 86.7 3 . 6  

Tab le  55. The f i e l d  measurements made on sugar beets  grow on 
t h e  Sam Smith Farm i n  F r i o  County 

Weight of  Welght o f  Tons of Top: No. of ' 0 1 1  

b e e t s  p lus  b e e t s -  t o p s  per  root  beets1 
va r i e ty  tops-pounds p3unds a c r e  r a t i o  foot  

S 5 53.0 25.0 26.16 1:0.89 2.43 ! 

USH 8 47.0 28.0 17.75 1:1.47 2.70 ? '  " -  

USH 7 50.0 25.0 23.36 1:l.OO 3.43 I. ' .>: 

Tab le  56. The inc idence  of  d i s e a s e s  on sugar beets  grown on 
t h e  Sam Smith Farm i n  F r i o  County 

V a r i e t y  Cercospora Cur ly  Top Rhizoctonia Other 

S-5 l* 2* 2' 

301 H 2 2 2 

USH 8 2 2 3 

USH 7 1 2 2 

HH 1 0  1 3 2 Bolting, 
Yellows 

*Rating - 1 = none, 5 = a l l  p l a n t s  a f f e c t e d .  



Table 57. The es t imated y i e l d  and l a b o r a t o r y  a n a l y s e s  o f  s u g a r  b e e t s  grown on t h e  W.E. Rupple 
Farm i n  Atascosa County 

Est imated Labora to ry  Apparent Tons o f  
y i e l d - t o n s  b r i x  Sucrose  p u r i t y  raw suga r  

Var ie ty  per  a c r e  % % % p e r  a c r e  

1.Y 10 
USH 10 
SL (129~133)MSx6322-0 
USH 7 
SL126xSP5822-0 
SP654-OM 
SP6528xO29 
SP6528xO26 
SP6528x027 
USH 8 
SP65 28x00 
SP126~SP5460-0 
SP5528x033 
SP6510-0 
S?6531-70x032 
SP5551-0 
F59-569H3~663 
LSD ( 0 . 0 5 )  

'.:lo ;P. I+P incidence of d i sease  on suga r  b e e t s  grown on t h e  W .  E .  
?uy?le farm in  Atacosa County 

i-', Cercospora* Curly Top" Rhlzoctonla Othe r  

1- 1.2 2.5 
I 7.0 3.3 

( .? l")""rF7??-0  1 .3  2.2 
7 1.0 4.0 1 

- 5  -3 1.3 - **I, 

2.3 B o l t l n g  

- 1.0 2.5 B o l t l n g  
1.0 1 . 5  

Yellows 
r :':u , ,l? 1 .3  

" 4 1.0 
2.3 

- 
- : - , 5 ,  c!: 

2.7 

-<. ., . . -I. 

1.0 1.7 

- .. .,I .7;> j 3 ?  
1.3 2.2 B o l t i n g  

.i _,i 

1.0 2.7 
. .. -. . 4 . ' c J > 3 " b , 5 7  

1.0 2.0 Bo l t ing ,  Yellows 
1.3 2.8 B o l t i n g  

''7~;13. IiqurLs for  Six r e p l i c a t i o n s ,  l=none,  5 = a l l  p l a n t s  a f f e c t e d .  

responsible for the major reductions in yields as the beets 
did not receive the water for adequate commercial 
production. Sucrose levels of some of the genetic stocks 
were excellent, and the apparent purity was acceptable in 
most of the entries; the results are presented in Tables 59 
and 60. 

A genetic stock test, including 17 entries, was grown 
in Bexar County on Houston Black clay. This test was 
planted July 27, 1966, and harvested December 8, 1966. It 
emerged to a good stand, but some stand loss occurred 
during the extremely high temperatures after emergence. ' 

Control measures were applied during the growing season, 

Table 59. The y i e l d  and q u a l i t y  o f  suga r  b e e t s  grown on t h e  J. J. Gorman Ranch i n  Atascosa  Count> 

Yie ld  i n  Labora to ry  Apparent Tons of  
Variety t o n s  b r i x  Sucrose  p u r i t y  raw suga r  

pe r  a c r e  % % % p e r  a c r e  

US 401 11.79 20.68 16.80 81.15 2.01 
SP5922-0 11.01 20.65 16.82 80.90 1 .82  
SP632259-010 14.58 21.22 17.96 84.34 2.62 
SP6 3194 -0 12.29 21.94 18.15 82.97 2.19 
SP6551-0 11.96 20.24 15.69 77.25 1 .89 
SP65100-03 12.37 20.51 16.85 81.82 2.06 
SP56100-05 15.31 20.30 16.05 79.13 2.40 
SL126xSP5460-0 12.45 20.94 17.66 84.12 2.18 
USH 6 18.76 19.42 15.81 81.42 2.96 
(SL129~133)xSP6322-0 14.82 20.98 17.14 81.62 2.57 
SL(129~133)xSP6322-0 13.27 21.19 17.52 83.42 2.31 
;L(l26~133)~SP5460-0 15.73 20.74 17.19 82.95 2.70 
CtSxSP5822-0 15.56 19.64 16.75 85.32 2.63 
SP6528~03O(SL126~SP6121-O)~SP6428-0 1 3  76 20.67 17.47 84.58 2.40 
SP6528~03(SL126~SP612l-O)~SP6428-0 1 3 - 6 0  20.59 17.26 83.88 2.36 
FC(502/2~503)~SP591318-0 12.94 21.18 17.76 84.30 2 .31 
FC(502/2~503)~SP621160-00 12.45 22.25 18.23 82.73 2.28 
FC(S02/2~504)~SP621160-90 11.79 22.05 18.56 84.25 2.17 
CXJ869-65R 10.32 21.19 16.65 78.76 1 .63 
FC(S02/2~503)~FC901 14.74 21.56 19.08 83.95 2.65 
(SL129xMcF2648)xSE6322-0 13.37 19.72 15.63 78.82 2.14 
(FC502~McF648-3)xSP6322-0 16.22 21.18 17.26 81.80 2.79 
FC(504~502/2jxSP6322-0 16.71 20.64 17.19 83.42 3.67 

FC(502/2~601)xSP6322-0 13.92 21.58 18.37 85.08 2.55 
(FC502xMcF64 83)xSPS9BZ 8 -0 16.22 20.41 16 .61  81 3 2.65 

Cant ' d .  



Table 59. Continued 
\ 

Yield in Laboratory Sucrose Apparent Tons of 
Varietv tons brix % purity raw sugar I 

FC(504~502/2)xSP59B18-0 
FC(502/2~601)~SP59B18-0 
(FC502xMcF648-3)xFC901 
FC(504x502/2)xFC901 
FC(502/2~601)xFC901 
(FC502xMcF648-3)xMcF663 
FC(504x502/2)xMcF663 
FC(502/2x601)xMcF663 
569H3xSP6322-0 
USH 6 
USH 7 
US 75 
(563HOx550)x664 
(569HOx563)x663 
HC 11 
65MSH 37 
65MSH 17 
65H 25 26 
64H 22 
LSD(0.05) 

Table 60. The yield, top:root ratio, number of beets per foot, and field brix of sugar beets 
grown .on the J. J. Gorman ranch in Atascosa County 

Weight of Wt. of Tonsof Top:Root Average Flel 

beets plus beets in tops ratio No. of b r v  
Variety tops -pounds pounds per acre beets/ft. 4 

US 401 14.83 12.00 2.78 1 :4.24 1.88 20.5 
SP5822-0 15.20 11.20 2.95 1:2.80 1.94 20.L 
SP632259-010 19.00 14.83 4.10 1:3.56 2.45 21.9 
S P6 3194 -0 17.17 12.50 4.59 1:2.65 2.57 20.9 
SP6551-0 16.25 12.17 4.01 1:2.98 1.86 20.3 
SP65100-03 15.92 12.58 3.25 1:3.77 2.60 21.1 
SP56100-05 19.33 15 -58 3.69 1:4.15 2.55 20.0 
SL126xSP5460-0 16.33 12.67 3.60 1 :3.46 2.07 22.1 
USH 6 24.50 19.08 5.33 1:3.52 2.74 1S.E 
(SL129~133)xSP6322-0 20.50 15.08 5.33 1:2.78 2.19 21.0 
SL(129~133)xSP6322-0 17.40 13.50 3.83 1:3.46 1.36 21.- 
SL( 126~133)~SP5460-0 21.83 16 .OO 5.73 1:2.74 2.07 21.5 
C+SxSP5822-0 20.50 15.83 4.59 1:3.39 1.71 20.5 
SP6528~030(SL126~SP6121-O)~SP6428-0 21 -08 14 .OO 6.96 1:1.98 1.95 21-25 
SP6528~03(SL126~SP612l-O)~SP6428-0 18.50 13.83 4.59 1:2.96 2.05 21.:7 
FC(502/2~503)~SP591318-0 18.08 13.17 4.83 1:2.68 2.67 22.;2 
FC(502/2~503)~SP621160-00 17.58 12.67 3.83 1:2.58 2.14 21.5; 
FC(502/2~504)~SP621160-00 16.83 12.00 4.75 1:2.48 2.10 22.:: 
GW869-65R 13.00 10.50 2.46 1:4.20 1.45 21.7 
FC(502/2~503)~FC901 19.33 15 .OO 4.26 1:3.46 2.50 21.i 
(SL129xMcF2648)xSP6322-0 18.90 13.60 5.21 1:2.57 2.06 lOS7 
(FC502xMcF648-3)xSP6322-0 21.17 16.50 4.59 1:3.53 2.10 21.7 
~C(504~502/2)xSP6322-0 21.83 17.00 4.75 1:3.52 2.33 20.E~ 
FC(502/2~601)~SP6322-0 18.58 14.17 4.33 1:3.21 2.07 22._5 
( F C S O ~ X M C F ~ ~ ~ ~ ) X S P S ~ B ~ ~ - O  21.33 16 .50 4.75 1:3.42 2.10 21.67 
FC(504~502/2)~SP59B18-0 17.92 14.67 3.19 1:4.51 1.93 21.17 
FC(502/2~601)xSP59B18-0 20.17 16.33 3.77 1 :4.25 2.07 21.55 
(FC502xM~F648-3)xFC901 19.00 14.60 4.32 1:3.32 2.11 22.: 
FC(504x502/2)xFC901 17.17 15.50 1.64 1:0.93 2.71 21.1 
FC(502/2~601)xFC901 15 .OO 11.30 3.64 1:3.05 1.60 22.1 
(FC502~McF648-3)xM~F663 19.60 15.80 3.73 1:4.16 2.71 21.r 
FC(504~502/2)cMcF663 17.20 13.80 3.34 1:4.06 2.40 21.7 
FC(502/2x601)xMcF663 20.33 16.08 4.18 1:3.78 2.19 21.?i 
569H3xSP6322-0 21.17 16.92 4.18 1:3.98 2.40 20.15 
USH 6 22.50 17.83 4.59 1:3.82 2.21 19.77 
USH 7 21.83 17.75 4.01 1:4.35 2.45 21.17 
US 75 20.40 16.00 4.39 1:3.60 2.54 20.X 
(563HOx55O)x664 21.33 16.83 4.42 1:3.74 2.14 19.2 
(569HOx563)x663 17.80 14.40 3.34 1 :4.24 2.17 20.3 
HC 11 18.00 13.67 4.26 1:2.56 2.57 20.- 
65MSH 37 18.33 14.17 4.09 1:3.41 1.90 21.e 
65MSH 17 18.25 13.33 4.84 1:2.71 2.33 22.c 
65H 25 26 19.20 14.20 4.91 1:2.84 2.34 21.: 
64H 22 16.60 13.50 3.05 1:4.35 2.37 21.C 



and insect and disease damage was moderate. Yields were Table  61. The y i e l d  and q u a l i t y  of  suga r  b e e t s  grown on t h e  Van DeWalle 
Farm i n  Bexar County 

I 1.w due to the short growth period and the premature 
~rithl~olding of irrigation water. The sucrose and apparent 

- 
Yie ld  i n  Apparent Tons of  

t o n s  Labora to ry  Suc rose  p u r i t y  raw suga r  

purity levels were adequate for commerical production. V a r i e t y  per  a c r e  b r i x  % % % per a c r e  

Test results are presented in Tables 61 and 62. HH 10 14.09 19 .31  15.62 81.17 2.20 

The results from the research plots indicate that plant 
raterial is available for developing good hybrids for the 
i:.county area. Combinations of these genetic stocks could 
yovide most of the characteristics needed in a hybrid sugar 
ket for the area. Several commercial varieties performed 
quite well in these tests and could be used in the early 
~t3ges of commercial production. 

Management is the key factor in beet production. 
Three factors-control of nitrogen level in the soil, insect 
:?d disease control and water management-are basic 

I sssentials to successful production. 

Demonstration Program 
After 3 years of research, the prime need of the 

was that of grower education and experience in 
harvesting and marketing beets. 

USH 8 11.37 19.19 15.45 

SL126xSP582210 12.54 19.74 16 .51  

USH 7 11 .91  20.24 15 .71  

SL(l29x133)MSx6322-0 13-00  1 9 - 4 3  15.86 

SP654-OM 9.58 19.12 16.12 

SP6528xO29 10.36 21.29 17.76 

SP6428x026 10.75 19.19 16.10 

SP6528xO27 12.38 19.22 16.73 

SP6528xO30 10.58 20.46 17.03 

SP6528~09  11.99 - 19 .98  16.83 

Table 62. The f i e l d  measurements made on sugar  b e e t s  gro-m on t h e  Van De Walle Farm i n  
. .-. 

Bexar County 

T o t a l  weight Weight of Tons of Top :Root Number of F i e l d  
of b e e t s  p lus  b e e t s  i n  t o p s  r a t i o  b e e t s  pe r  b r i x  

V - n i e t  , 5 .  of row 0 
n 

::3 10 .... 27.25 15.08 12.62 1:1.24 1.76 19.53 
. r . ,  
?3k 8 22 .,92 12.17 11.15 1:1 .13 1.64 18.83 
SL125xSP5822-0 27.33 13.42 14.43 1:0.96 2.00 20.12 
'lSk7 24.83 12.75 12.53 1:1.06 2.40 20.22 
SL(1!9~133)MSx6322-0 25.08 13.92 11.57 1:1.25 1.60 19.58 
S ? ~ S ~ - O M  20.00 10.25 10.11 1 :l. 05 1.55 19.77 
5?65iSxC1?9 24.75 11.17 14.05 1:0.82 1.88 21.00 
5P55 58x026 24.50 11.50 13.48 1:0.85 1 .67  19.50 
5P6528x.027 25.33 13.25 12.53 1:1.10 1 .88 20.13 
5PS5?8~030 23.75 11.33 12.88 1:0 .91 2.19 20.92 
S?55?Sx09 27.00 12.83 14.70 1:0 .91 2.17 20.48 
SL126xSP5460-0 21.83 10.67 11.57 1:0.96 2.00 21.50 
;P55?9x033 29.42 12.33 17.72 1:0.75 1 .98 19.35 
SP5510-0 20.67 9.50 11.58 1:0.85 1.38 19.53 
5P7531-70x032 24.83 13.42 11.83 1:1.18 1 .52 18.78 
5P5551-0 17.92 9.42 8.82 1:1.11 1.79 20.62 
Fig-569H3~663 23.25 12.42 11.23 1:1.15 1.86 20.05 
;$j 2:': 29.42 13.67 16.33 1:0.86 2.69 20.47 
5 5" 23.17 11.67 11.93 1:1 .01 2.38 20.37 

-- 

"Guard rows 

In July 1967, a new Memorandum of Agreement was of projected costs and returns, was prepared by area 
 eloped with the South Texas Sugar Beet Growers extension specialists. Data used in the economic analyses 
Assccidtion to provide for commercial-scale plantings of 5 are shown in Tables 63,64 and 65. 
1crt.s with selected varieties at one or more locations in the 
!j counties. Seed of the varieties HH-10 and (SL129x133 x 
Ll?23-0) were obtained by the Association for distribution 
:3 interested growers. Negotiations were initiated to  get the 
k t  processed and to obtain a special freight rate to the 
?:arest commercial mill; a summer planting season was 
?Inned to provide for harvests at the appropriate period 
ir?r milling. A beet harvester was donated to Texas A&M 

1 Cniversity in anticipation of harvests. Precision-planting 
tquiprnent was made available by the Association. A I ?yoduction guide, which also included an economic analysis 

Grower interest, which motivated the development of 
the new program, was initially high. This interest waned, 
however, with the continued drouth and the recession of 
water tables across the area. Growers became concerned, 
too, with the minimum wage rates for labor in beet 
production which exceeded those for labor in other 
agricultural crops. Misunderstanding and confusion 
developed in regard to ASC regulations governing subsidy 
payments. 

Nine plantings were made in eight counties; however, 



Tab le  64. MACHINERY AND EQUIPMENT INVESTMENT AND DEPPECIATION Tab le  63. COSTS AND RETURNS FOR PRODUCING ONE ACRE 
OF SUGAR BEETS - WINTER GARDEN AREA 

400 Acre Row Crop - Veqetable Farm 

I t e m  I n i t i a l  Sa lage  Depreciable Useful ::?,-:: 1 
Cost Value Balance L i f e  Dc?::::2L.- 

I t em - No. U n i t s  S/Unlt Amount 

I .  Cash P roduc t ion  Expenses:  
T r a c t o r  & Equipment 6.12 h r s .  $ 8.94 
Labor 14.2 h r s .  1.40/hr .  19.88 
Seed(monogerm) 10.0 l b s .  .40/lb.  4.00 
Thin & Weed 6.0 h r s .  1 .40 /h r .  8.40 
Herb ic ide  3.0 p t s .  2.59/pt .  7.77 
F e r t i l i z e r  (80-80-0) 16.00 
I r r i g a t i o n  wa te r  10.0 a p p l i c .  3 .00 /app l i c .  30.00 
I n s e c t i c i d e  3.0 a p p l i c .  2.64/applic.  7.92 
I n s e c t i c i d e  Aoolic.  3.0 a p p l i c .  1 .25 /app l i c .  3.75 

Trac to r -90  h.p .  $8250 $990 $7260 12yea r s  
Trac to r -70  h.p. 6800 816 5984 12 
Tractor-45 h.p. 5300 636 4664 12 
C h l s e l  450 54 396 15 
Ro ta rv  Shredder  675 81 594 11 
~ i t c h L r  
Land Plane-40' 
L i s t e r  P lan te r -4  row 
F e r t i l i z e r  Attach.  -4 row 
C u l t i v a t r o ( r o w  crop)-4 row 
O f f s e t  Disk 
S e c t i o n  Harrow 
Veg. P l a n t e r  & C u l t i v a t o r  

w/Herbidice i n c o r p o r a t o r  
Beet Thinner 
Tandem Disk 
Rever s i  Plow-3 bottom 
Spray R ig  
F e r t i l i z e r  App1ic.- 

Broadcast  
3 T r a i l e r s  

Fungicide ( ~ a n e  b )  4.0 a p p l i c .  1 .80 /app l i c .  7.20 
Fungicide Applic.  4.0 a p p l i c .  1 .25 /app l i c .  5.00 

T o t a l  Product  i o n  Cos t s  - $118.86 

11. Harves t ing  & Hauling:  26 t o n s  2.50/t0n 65.00 

111. Land Expenses:  
TRXCS 1 a c r e  1 .50 /ac re  1.50 - -  - -  

I n t e r e s t  on investment 400 5% 20.00 
T o t a l  l and  Cos t s  21.50 

IV. C a o i t a l  E x ~ e n S e S :  
~ n t e r e s t  of  Opera t ing  

c a p i t a l  $128.70 8%(2/3 F) 8.67 
I n t e r e s t  on E a u i ~ m e n t  72.65/acre 8% 5 . 8 1  

Pickup 
Equipment Shed & Shop 
Reoa i r  Tools . . 

Machinery Deprec ia t ion  1 a c r e  11.36/acre 11.36 
T o t a l  C a p i t a l  Cos t s  25.84 

~ o t a r ~  Hoe 

TOTAL e V.  T o t a l  Expenses : $231.20 

VI. Gross Re tu rns :  
Sugar Bee t s ( l4% s u c r o s e )  26 t o n s  12.00/ton 312.00 
Govt . Payment(sugar)  63.9 cwt . .80/cwt. 51.12 
Graz ing  of  t o p s  26 t o n s  .20/t0n 5.20 

T o t a l  R ~ t u r n s  : - $368.32 

Depreciat ion/Acre = $3407 x k t ime  on suga r  bee t s  75 acrvs c. 

suga r  b e e t s  = $11.36/acre 

VI I .  Re tu rns  Above S p e c i f i e d  Expenses:  $137.12 

Table 65. LABOR, MACHINE AND COST REQUIREMENTS TO PRODUCE ONE ACRE OF IRRIGATED SUGAR BEETS 

Tr . Hrs . /Acre/ Times Mach.Time Labor Time "Tr . EEq. Tr .&Eq. Labor Cost Labor 1. 

Operat ion H.P. 1 T i m e O v e r  Over Hrs . Hrs. Cost / H r  . Cost /Ac . / H r  . /a- 

Shred & Disk 45 .50 1 .50 .55 $1.20 $0.60 $1.40 $ . 7 7  
F l a t  b reak  90 .50 1 .50 .55 2.08 1.09 1.40 .7; 
C h i s e l  9 0 .50 1 .50 .55 1.80 .90 1.40 .77  
Disk  9 0 .30 1 .30 .33 1.87 .56 1.40 .& , 
Floa t  90 .33 1 .33 .36 1.80 .59 1.40 .53 1 

F e r t i l i z e  70 .20 1 .20 .22 1 .53 .31 1.40 .31 
Bed 7 0 .40 1 .40 .44 1.65 .66 1.40 .62 
Rebed 7 0 .40 1 .40 .44 1.65 .66 1.40 - 5 2  
Harrow 4 5 .10 1 .10 .11 1.01 .10 1.40 .15 
Plan t  70 .30 1 .30 .33 1.70 .51 1.40 -46 1 
C u l t i v a t e  70 .33 1 .33 .36 1.05 .35 1.40 .50 
Thin 70 .40 1 .40 .44 1.53 .61 1.40 .62 1 
C u l t i v a t e  70 .33 1 .33 .36 1.05 .35 1.40 .50 
C u l t i v a t e  70 .30 1 .30 .33 1.05 .32 1.40 .&6 [ 
F e r t i l i z e  45 .33 1 .33 .36 1.11 .37 1.40 .53 
C u l t i v a t e  70 .30 2 .60 .66 1.05 .63 1.40 
Shred Tops 45 .30 1 .30 .33 1.10 .33 1.40 .92 I .15 

I r r i g a t e  .75 10  - 7.50 1.40 10.50 - 
TOTAL PRE HARVEST 6.12 h r s .  14.22 h r s .  $8.94 $19.9' 1 

"Fuel, o i l ,  l u b r i c a t i o n  and r e p a i r  1 

vegetable beds with two rows per bed. A fungicide a 
applied twice, as needed, to control Cercospora leaf spc: 
Field brix readings indicated very accpetable levels ci 
sucrose by January 1, 1968. Yields were estimated a t  18.: 
tons per acre. Rainfall and wet soil prevented machinr 
harvest. 

only five were maintained until crop maturity. The 
plantings were inspected periodically by Texas A&M 
University technicians and county agents. Brix readings 
were made in the field as the beets approached maturity; 
analyses for sucrose and purity were discontinued after 
statistical analyses of previous years' data revealed a very 
high correlation of these levels with field brix values. None 
of the plantings were processed through a commercial mill; 
processing plans were disrupted by rainfall and wet soil 
throughout the period scheduled for harvesting and milling. 

In Uvalde County, cooperator Otto Strube made a 
planting on August 4, 1967. The fertilizer rate was adjusted 
according to soil and leaf petiole analyses. A herbicide was 
incorporated, and the beets were planted on 40-inch 

Plantings were made July 10, 1967, in I 
County on Knippa clay soil; only one variety (SL12>nl-lu 
x 6322-0 was included. Fertilizer application was adjusiet 
according to soil and petiole analyses. The plantingas: 
made with two rows on 36-inch beds. Herbicides ant 
fungicides were applied. Field brix readings indicatl 
the sucrose content had reached acceptable lev 
milling by mid-December. Machine harvest was dela 

Media: 
n, t 2: 

:d this 

els is: 
yed kt  



:vet weather until March; the brix reading at that time 
:ndicated sucrose content in the 15- and 16-percent range. 
'iitlds were estimated at 20 tons per acre. 

The two varieties were planted in Kinney County 
July 17, 1967, on the Ward Farm, two rows on a 40-inch 
::zetable bed. Fertilizer, 300 pounds of 16-20-6, was 
zpplied in preplant application. No herbicides or fungicides 
n:rc used; parathion was applied to control leaf hoppers 
~ n d  beet armyworms. The plantings were irrigated three 
:lines. Brix field tests indicated that the beets had reached 
xxptable levels of sucrose by early January; subsequent 
?eld checks indicated a continued increase in sucrose with 
Inlels above 16 percent by mid-March. The estimated yield 

I :US 21 tons per acre with the variety HH-10 producing a 
1 91 or two higher yield than the companion variety but 

I ~ v i n g  a slightly lower brix level. The planting was not 
I   la chine harvested. 

The variety HH-10 was planted July 19 on Blanco 
clay soil in Frio County on the Yeager Farm, 2 rows to the 
beds. 40-inches apart. Fertilizer, 300 pounds of 12-20-6, 
aa applied in preplant application. No herbicide was used; 
tl,vo applications of fungicides and two applications of 

I insecticides were made. The planting was irrigated twice. 
The planting was heavily flooded in September, and the soil 
'vas saturated until December; growth and development of 

I the beets were severely retarded, and survival of the plants 
us, a t  times, in doubt. However, field brix readings 

I indicated that the beets had attained acceptable levels of 
sucrose by late December. Field tests at  mid-March 
i~dicated very good sucrose levels. The planting was 
3achine harvested, and a field day was held to demonstrate 
equipment operation. Yields of 16 tons per acre were 
harvested, and the beets (top and roots) were fed to cattle. 

The two varieties were planted in a sandy loam soil 
\upst 7, 1968, on the Fey Farm in Bexar County in 
36-inch rows, one row to the bed. Fertilizer, 300 pounds of 
10-:0-10 and 75 pounds of 82 percent anhydrous nitrogen, 
~ 3 s  applied in preplant and sidedressed additions, 
:apectively. Herbicides and fungicides were used, and the 
planting was irrigated twice. Production costs were held to 
1 low minimum. Field brix readings indicated an acceptable 
 el of sucrose by mid-January, and an excellent level was 
:ndicated in early March. The planting was machine 
krvested . 

Summary 

Grower interest declined because of drouth 
conditions and because of unanticipated difficulties in 
compl.ing with the regulations associated with production 
and marketing. Thus, the scope of the program was 
rtduced; however, the results of the commercial plantings 
m the 1967-68 program were quite conclusive in showing 

I 

tht beets of acceptable quality can be produced under 
?asily achievable management practices. Weather conditions , were not conducive to production of maximum yields; an 
early fall and the advent of cool temperatures slowed 
oowth of the beets, and optimum root size was not 

1 ioained before the initiation of sugar storage. Although the 

I plnting season was of necessity adjusted to milling 
~Iledule, the results obtained do indicate that light 

intensities and day lengths in the winter season are not 
significant limiting factors. 
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APPENDIX 

ECONOMIC ANALYSES I 

Depreciation 

Estimating depreciation cost for machinery and 
equipment was similar to estimating investment. To 
determine depreciation, twelve percent of the initial cost 
was set up as salvage value. The salvage value was subtracted 
from the initial cost, and the difference of $39,076 is the 
depreciable balance that must be recaptured from crops. 
Twenty-five percent of the annual depreciation was charged 
to 75 acres of sugar beets (0.25 x $3,407 = $852). On a 
per-acre basis, the annual depreciation is $1 1.36 ($852+75). 

Total Expense 

Total expense is the summation of cash operating 
expense, land expense and capital expense. Over the 
long-run period, all of these costs must be covered if that 
enterprise is to be continued. In a short-run period, as long 
as the cash operating expense and part of capital and land 
expense are covered, farm operations may continue. This, 
however, is known as "minimizing loss" and cannot be 
continued. The capital structure of the farm is in a state of 
decay. If production receipts do not cover cash operating 
expense, and this situation is not expected to change, t'he 
enterprise should be discontinued. 

Income 

Income from sugar beets depends upon yield, sugar 
content, sugar price, government support level and value of 
beet tops. The current price for beets testing 14 percent 
sucrose is $1 2 per ton for the High gains area. In addition 
there is a payment bf  80 cents per hundred 
weight of commercially recoverable sugar, calculated as 
follows: Tons sugar beets per acre times percent sugar 

.- -. 
content times 87.8 percent extraction rate. 

In addition, if the land can be handled in such a way 
as to graze cattle on the field after the beets are harvested, 
there is a value for the beet tops. This is assumed to be 20 
cents per ton of harvested beets. 

Management Return or Net Return 

Return to management, in these budgets shown as 
returns above specified expenses, is the reward that the 
farmer receives for making valid decisions and assuming the 
risk and responsibility for carrying out those decisions. 
With this income, he usually feeds and clothes his family, 
increases his net worth with purchases of land or other 
capital assets, saves for that rainy day and sends his children 
to school. 

Cash Expense 

Cash operating expenses are those that are ordinarily 
associated with crop production. In this budget, cash 
operating expense includes fuel, oil, lubrication and repair 
for machinery and equipment, seed, herbicide, insecticide, 
insecticide applications, fertilization, irrigation water and 

labor. These expenses are preharvest expenses, since i: 
harvest cost varies with yield. Preharvest expense planri; 
facilitates credit planning. The farm operator should ha: 
available or be able to  borrow, enough money to carry l i ~  I through the preharvest period. If he has a part of 5, 
necessary operating expense and plans to borrow the rr i  1 
preharvest cost will be a guide for both borrower andlrnh ' 
in determining the amount of credit needed. 

Land Expense 

The assumed value of land is $400 per acre in ti 
budget. This figure represents the value of good irrigd~: 
land, including the value of the irrigation system. Adjui I 

ments may easily be made to fit individual situations. 

Capital Expense 

In this budget, capital expense includes cost of ujir, 

operating capital, cost of capital investment in rnachinr? I 
and equipment and depreciation of machinery ar . ,  

equipment. 

Banks and credit agencies compute interest (- ' 

borrowed money on a yearly basis. Therefore, to deierrrdr.: , 
the cost of operating capital, an assumption was made th;. 
preharvest cost would be "necessary operating capital": ti.,. ' 
money would be used and interest charged at a rate o i z  
percent for the equivalent of two-thirds of a year. I 

This is an "opportunity cost" if an operator hash , 

own capital; nevertheless, it should be considered a pari l i  

the total production cost. 

A summation of interest on invested capital an. 
depreciation account for a substantial part of machinq i 
and equipment ownership cost. To determine this cost. lr; [ 
value of machinery inventory on a farm and the number r' 
acres on which the machinery will be used must be knou: 
or assumed. Next, an approximation of the time tE 

i 
machinery and equipment will be used on each crop I:, 
enterprise must be made. The machinery and equipme;: 
listed above are for a 400-acre farm with 75 acres ofsugs: I 
beets. It is assumed that this equipment will be us:: 
one-fourth of the time on sugar beets. 

Investment Cost 

Twenty-five percent of the investment cost 2 :  

machinery and equipment was charged to 75 acres of sup: 
beets (0.25 x $73,586 = $10,897). Since a part of ti! 
investment is being recaptured each year in depreciatis: 
charges, the initial cost of the machinery and equipmcv 
will be invested half the time and or half will be investedi 
the time ($10,897+2 = $5,449). This machinery ani 
equipment will be used on 75 acres of sugar besri. 

therefore, investment per acre would be $72.65 (Sj,qi 

+75). An interest rate of eight percent was charged and ri 
interest expense was $5.81 per acre (8% x $72.65) Th 
cost usually shows up as interest on money borrowed i! 

buy machinery and equipment. 



SUGAR BEET PRODUCTION PRACTICES 

1 Land Preparation irrigation may be necessary for emergence, depending on 

Land to be planted to sugar beets should be relatively and weather 
irse of organic residue such as sorghum or wheat stubble. Seasonal irrigations should be light applications of 
The land should be deepplowed to break up hardpan and from 2 to 4 acre inches. Frequent light irrigations are better 
:hen disked. than heavy applications. Short irrigation runs should be 

The importance of seedbed preparation cannot be used in order to get the area watered within 12 hours. 

wsrernphasized in obtaining a good stand of sugar beets. Standing water in fields encourages root rot and other 

1 Hi$ bcds that are then flattened allow adequate space for diseases. 

:KO rows per bed spaced 14 inches apart. The top of the 
%;d should measure 19-20 inches to allow 2-3 inches on Diseases 

:.ither side of the two rows. This space is necessary to allow Curly top is a virus disease of sugar beets which is 
'nr development of the beet roois and to avoid-damaging 
Yeets when running the water furrows. The beds should be 
:lod free and firm in order to assure good stands. 

Need Control 

With careful cultivation and some hand hoeing, weeds 
:m be controlled in most fields. If a severe weed problem is 
znticipated, a herbicide may be used on a band over the 
kds .  Tillam does a good job of controlling broadleaf weeds 
:f properly incorporated. A rotovator or power-driven tiller 
ad1 be necessary. Label directions should be followed. 

I 
Treflan shows good results as a post-emergence herbicide 
;prayed over the top of young beets and incorporated into 
:'?e bed. 

spread by the beet leafhopper. Varieties with resistance to 
this disease were developed in 1933, and losses attributed 
to the disease have been held to a minimum. Control of the 
beet leafhopper by use of sevinl and Parathion1 (2 pounds 
Sevin plus one-half pound Parathion per acre) will reduce 
losses from the disease. 

Cercospora leaf spot (Cercospora Beticola) is the 
most important disease of sugar beets in Southwest Texas. 
The fungus destroys the beet leaves so that root growth is 
reduced and the percentage of sucrose is cut. Epidemics 
generally occur in the years when total rainfall is . ,.. 

abundant-the very conditions that should lead to a good 
crop. Leaf spot may kill back the entire foliage bouquet 
several times during the growing season. The first leaf-spot 

I resistant variety was introduced in 1938. Many resistant 
1 Fertilization varieties have been developed since that time and are in use 
I 
I Uitrogen and phosphorus are required in fairly large in the sugar-beet growing areas. 

' quantities; however, a portion of these nutrients is supplied 
':om the soii. Nitrogen application rates will depend on soil 
r\pe and previous crop. Generally, 80-100 pounds of 
:itrogen and 80-120 pounds of phosphorus will be 

/ :~quired tc produce 20 tons of beets. Since a portion of 
;his will be supplied by the soil, an application of 50-80 
younds of actual nitrogen should be applied preplant. 
Escess nitrogen will depress sugar formation. Beets planted 
jn hi&-residue soils will secure nitrogen from decomposi- 

Since leaf spot is more likely to occur during rainy 
humid periods when the temperature is high, growers 
should check the beets often and regularly for leaf spot 
damage. Control of leaf spot may be achieved by use of 
chemicals such as ~ a n e b '  products ( ~ i t h a n  ~ - 2 2 l ,  M45l 
or Manzate D'). A rate of 2-3 pounds per acre, applied in 
sufficient volume of water to give good coverage of all the 
foliage, will give good control if applied when the disease 
first appears in the field. The beets may have to be sprayed 

:ion 2 residues; thus a lower rate ma; be needed thanon a 2-6 times depending on weather conditions. 
' p n n ~ . r n ~ i A ~ ~ e  land. Rhizoctonia crown rot (Pellicularia filamentosa) 

occurs on half-grown or nearly matured beets. Rhizoctonia 
!edling Beets solani, the pathogenic stage of the fungus, causes decay of 
jrder to obtain a stand, beets should be checked the fleshy parts of the root. This fungus occurs in all 

':cquently from planting until the thinning stage. Care agricultural soils and is capable of persisting indefinitely. 
should be taken to prevent soil crusting and sand damage. There is no effective control of the disease except use of 
Frequent inspection is required to determine whether rotations which do not build up strains of the fungus highly 
goist:*re is sufficient for germination and emergence. virulent to sugar beets. Sugar beets may be grown following 

corn, small grains, potatoes and soybeans. 
Thinning 

Numerous diseases which reduce or destroy seedlings 
'Ianting of monogerm seed much hand are called black rot. The most serious of the fungi attacking 

ihinning. It wil be necessary, however, to thin the beets to the seedlings are Pythium spp; Phonra beta, Rhizoctonia 
J spacing of 7-8 inches. The ~ ~ ~ c i s ~ o ~  planter will give a solani and Aphanomyces cochlioides. If seedlings are killed 
rmformly spaced stand, and thinning should take less labor during gemination or within weeks after they emerge 
:ban in the past. Thinning should be done at about the 
kur-leaf stage of growth. 

1 Inclusion of trade names is not intended as an endorsement of the 
Irrigation product of a specific company nor is there any implication that 

other formulations containing the same active chemical are not 
After planting, the beds should be irrigated. Another equally as effective. 



from the soil, the attack is considered acute. The organisms Bolting 
listed can cause serious damage to stands under favorable 
conditions of climate and soil. Seed treatment with copper, 
mercury and other fungicides helps to prevent stand losses 
from black rot. 

Numerous other diseases are found in sugar beets, but 
the above are the most serious threat to sugar-beet 
production in Southwest Texas. 

Insects 
A number of insects attack sugar beets including 

aphids, armyworms, cutworms, flea beetles, leaf miners, 
wiseworms and webworms. Most of these do not cause 
serious damage in beet fields; however, if a beet industry 
were established in the area, they could become serious 
pests. Most of these insects can be easily controlled by 
timely application of the proper pesticides. 

Nematodes of various types attack sugar beets and 
can destroy a beet crop if they are present in large numbers. 
The cyst-beet nematode has not been found in Texas. The 
root-knot and false root-knot nematodes are present in 
some Texas soils and are capable of causing serious damage 
to beets. Crop rotation will reduce the nematode 
population if nonsusceptible crops are used. 

Bolting (seed stalk initiation) is an important fact: 
in sugar-beet production in Southwest Texas where be: 
can be grown in the fall and winter for spring and sum!. i.; 
harvest. Manifestation of bolting tendency depends upr 
two environmental factors-temperature and day lenp!: 
The genetics of bolting resistance is unknown. It has br 
established that the annual character, or tendency to bol 
is more or less a dominant character. Selection in breedr; / 
lines for nonbolting has been very successful. Nonbolti;: I 
genetic stocks and varieties are available for planting in t:: 
area. Due to the extremes in temperatures common in !I 
area, any beet variety developed or grown there sbc 
selected with the nonbolting character as one of the 
used for its selection. 

Cultivation 

Beets should be cultivated in the seedling stage, br 
soil should be kept from the crowns so as to prevc ' ' 

incidence of root rot. Soils that crust should be cul 
after each rain or irrigation to break the crust and ( 
any weeds that may have germinated. Shallow cult? 
are recommended to prevent the destruction of bee1 

IDENTIFICATION AND DESC-TION OF SOILS OF RESEARCH SITES 

During the week of January 3 1 to February 4, 1966, plots that might affect their suitability for sugar beets. , 
H. C. ~ e a n -  and Jack Stevens, Hoil scientists, USDA Soil 4. To estimate the extent (acreage) of each soil i- 
Conservation Service, assisted by W. A. Goodson and Curtis the 13county area. 
L. Godfrey of the Texas Agricultural Experiment Station, 
identified the soils at the various research plots in the A brief discussion of each site in relation to the aboc 
13county area under study. objectives follows (no attempt was made to evaluate IC? 

growth of the sugar beets per se). Surface soil will 1 The objectives were: considered the upper 6-10 inches, or that cornrnoe!: , 
1. To determine the soil type(s) at each location. moved in tillage. Colors in the report are for moist ss; 1 
2. To compare the properties of the soil(s) found based on Munsell standards. Dry colors are usually one t; f 

to  a typical profile for the series. two values higher. Acreages for soil series are estimated ac ' 
3. To point out special features of the soils in the include dryland and irrigated areas in the 13county area. 1 



1 lairrirtion. r l a i s i f i c a t i o n ,  and i n t e r p r e t a t i o n  o f  t h e  s o i l s  a t  t h e  sugar  b e e t  research  s i t e s  i n  South Texas (See F i g u r e  1)  

-- --- -- - - -- -- -- . . - . - - - - - -- - 
civv I Kind o f  Soi 1 c l a s s i f i c a t i o n  

i e s t ( s )  S o i l  Type Subgroup Fami 1 y D e s c r i p t i o n  and I n t e r p r e t a t i o n  
-- PA-- -- 
:*!,<iOSP 
-- 

's:;le 3ate o f  Webb-like f s l  Udic Fine,  mixed, Deep, modera te ly  w e l l  d ra ined,  n e u t r a l  t o  s l i g h t l y  a c i d  f i n e  sandy loam formed i n  
planting Haplustalfs h y p e r t l ~ e r m i c  ca lcareous r e d d i s h  c l a y e y  residiun: h i g h  i n  i r o n  ox ide .  Sur face i s  r e d d i s h  brown 

l i g h t  f i n e  sandy loam, n e u t r a l  t o  s l i g h t l y  a c i d ,  o v e r  s l i g h t l y  a c i d  r e d  heavy sandy 
c l a y  loam s u b s o i l  (4-6 inches t h i c k )  becoming y e l l o w i s h  brown m o t t l e d  a t  about  20 
inches.  Below about  24 inches,  s o i l  becomes m i l d l y  a l k a l i n e ,  changing t o  ca lcareous 
w i t h  CaC03 accumula t ion  a t  about 36 inches.  T y p i c a l  Webb s o i l s  have s u b s o i l s  a 
l i t t l e  more c l a y e y  than t h i s  s o i l  and t h e  s u b s o i l  i s  f r e e  o f  m o t t l i n g  f o r  a t  l e a s t  6 
inches.  Webb s o i l s  a r e  low t o  moderate i n  p l a n t  n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area:  10,000 acres .  I [ r o l e  Date o f  Miguel f s l  

planting 

'-?rr County Miguel f s l  
D~mon- (overwashed) 
strat ion 

- -  .P 
- 

:- Tr- Genetic Houston Black 
~ l l ; ~  t r i a l s  c l a y ,  t e r r a c e  

County De- pha;e 
inonstration ( former ly  i n -  

cluded i n  t h e  
Date o f  suspended 
planting Be1 1 s e r i e s  

:~!?ctet County I 
Devon- 
s t ra t ion  

Date o f  
plant ing 

c?');~ 
. - 

'J?eller County 
Devons t r a -  
t lon ( ? )  

f f d i c  Fine,  mixed, N e u t r a l  t o  s l i g h t l y  a c i d  modera te ly  w e l l  d r a i n e d  f i n e  sandy loam s o i l  w i t h  dense 
Haplustalfs h y p e r t h e r m i c  c l a y e y  s u b s o i l  formed i n  ca lcareous c l a y e y  r e s i d i u m .  Sur face s o i  1 i s  r e d d i s h  Drown 

f i n e  sandy loam o v e r  brown c l a y  s u b s o i l  w i t h  many brown and r e d d i s h  brown m o t t l e s .  
(Subso i l  becomes ex t remely  h a r d  on d r y i n g . )  Sur face and upper s u b s o i l ,  n e u t r a l  t o  
s l i g h t l y  a c i d  i n  r e a c t i o n ;  l o w e r  s u b s o i l  becomes a1 k a l  i n e  and ca lcareous w i t h  zone 
o f  CaC03 a t  about  40 inches.  Th is  s i t e  i s  f a i r l y  t y p i c a l  o f  t h e  Migue l  s e r i e s .  
Migue l  s o i l s  a r e  low t o  moderate i n  p l a n t  n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area: ?50,000 acres .  

Udic Fine, mixed, N e u t r a l  t o  s l i g h t l y  a c i d  modera te ly  w e l l  d r a i n e d  s o i l  w i t h  dense c l a y e y  s u b s o i l ,  
Paleustal fs  h y p e r t h e n i  c formed i n  ca lcareous c l a y e y  r e s i  d i  um. Sur face and upper 1 ayers, r e d d i s h  brokn f i n e  

sandy loam. Subso i l  (12-18 i n c h e s )  brown c l a y  w i t h  many f i n e  y e l l o w i s h  brokn and 
r e d d i s h  brown m o t t l e s .  (Subsoi 1 becomes e x t r e m e l y  h a r d  on d r y i n g .  ) bpper  subso i  1 
i s  n e u t r a l  t o  s l i g h t l y  a c i d  i n  r e a c t i o n ,  t h e  l o w e r  modera te ly  a l k a l i n e  and c a l c a r e -  
ous w i t h  a CaCC3 zone a t  about  40 inches.  
T h i s  s i t e  i s  i n  a f o o t - s l o p e  p o s i t i o n  below an eroded f i e l d  h i g h e r  i n  t h e  landscape. 
A mant le  o f  r e d d i s h  sediments about  8 inches t h i c k  have been d e p o s i t e d  on t h e  s i t e  
f rom t h i s  f i e l d  making t h e  s u r f a c e  t h i c k e r  and more r e d  than t y p i c a l  f o r  t h e  s e r i e s .  
The s i t e  a l s o  r e c e i v e s  e x t r a  w a t e r .  The l o w e r  p a r t  o f  t h e  p l o t ,  e s p e c i a l l y ,  i s  
l i k e l y  t o o  wet  a t  t imes i n  t h e  s u b s o i l .  b l igue l  s o i l s  a r e  low t o  moderate i n  n u t r i -  
e n t s .  Th is  s i t e  does n o t  appearas  d r o u t h y  as cormionly observed f o r  Migue l  s o i l s .  
E s t i m a t e d  acreage i n  s t u d y  area: 50,300 acres .  

Udi c Fine,  mont- Deep, s l o w l y  d r a i n e d  ca lcareous c l a y  s o i l  developed i n  ca lcareous c l a y e y  o l d  a l l u -  
PeZZusterts m o r i l l o n i t i c ,  vium. From t h e  s u r f a c e  t o  about  40 inches,  t h e  s o i l  i s  dark  gray  s t r o n g l y  c a l c a r e -  

t h e r m i c  ous c l a y .  Below t h i s  depth  i s  ca lcareous c l a y  b u t  browner and more ca lcareous.  
CaC03 c o n c r e t i o n s  a r e  comnon below about  30 inches and i n c r e a s e  i n  amount w i t h  depth .  
T h i s  s o i l  i s  f a i r l y  t y p i c a l  o f  t h e  s e r i e s  on o l d  t e r r a c e s .  Houston e l a c k  s o i l s  a r e  
moderate t o  h i g h  i n  p l a n t  n u t r i e n t s  b u t  a r e  s t r o n g l y  ca lcareous and v e r y  h i g h  i n  
s h r i n k - s w e l l  c l a y s ,  caus ing  w ide  c racks  as t l i e y  d r y .  
Es t imated acreage i n  s t u d y  area:  200,000 acres .  

Lewis v i  1 1 e s i c  Typic Fine,  mixed, Deep, modera te ly  w e l l  d r a i n e d  c l a y e y  s o i l  developed i n  ca lcareous c l a y e y  o l d  a l l u v -  
~ q l u s t o l l s  thermi  c ium. From s u r f a c e  t o  about  18 inches,  t h e  s o i l  i s  v e r y  dark  ~ r o w n  weakly ca lcareous 

s i l t y  c l a y  o r  heavy c l a y  loam. Below t h i s  l a y e r  t h e  s o i l  i s  l i g h t e r  c o l o r e d  and 
more ca lcareous w i t h  CaC03 c o n c r e t i o n s  and th reads o f  CaC03 p r e s e n t .  
T h i s  s o i l  i s  d a r k e r  i n  t h e  s u r f a c e ,  has l e s s  f r e e  carbonates ,  and a c t s  more loamy 
than t y p i c a l  f o r  t h e  s e r i e s ,  p r o b a b l y  due t o  management (barnyard  manures may have 
been added). L e w i s v i l l e  s o i l s  a r e  moderate t o  h i g h  i n  p l a n t  n u t r i e n t s - -  t h i s  s i t e  
i s  p r o b a b l y  h i g h e r  than usua l  because o f  p a s t  s o i l  management. 
Es t imated acreage i n  s tudy  area:  100,000 acres .  

Venus loam Typic Fine-loamy, Deep, modera te ly  w e l l  d r a i n e d  t o  w e l l  d r a i n e d  ca lcareous loamy s o i l  formed i n  ca l -  
HaplustolZs mi xed careous loamy t o  c l a y e y  o l d  a l l u v i u m  on s t ream t e r r a c e s  j u s t  above t h e  modern 

t h e r m i c  f l o o d  p l a i n .  Sur face s o i  1, g r a y i s h  brown ca lcareous loam. C o n t r o l  s e c t i o n  (10- 
40 i n c h  l a y e r )  i s  a l s o  loamy b u t  s l i g h t l y  l i g h t e r  i n  c o l o r  and more ca lcareous.  
Th is  s o i l  i s  about  t y p i c a l  f o r  t h e  Venus s e r i e s .  I t  i s  a s i m i l a r  s o i l  t o  t h e  
F r i o  s o i l s  b u t  i s  l e s s  c l a y e y  and somewhat l i g h t e r  c o l o r e d .  It i s  a l s o  s i m i l a r  
t o  t h e  Guadalupe s o i l s  b u t  d i f f e r s  m o s t l y  i n  h a v i n g  a more c l a y e y  c o n t r o l  
s e c t i o n .  Venus s o i l s  a r e  moderate t o  h i g h  i n  p l a n t  n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area:  5,000 acres .  

"?'j County L e w i s v i l l e  s i c  Typic Fine, mixed, Deep, modera te ly  w e l l  d r a i n e d  c l a y e y  s o i l  formed i n  ca lcareous c l a y e y  o l d  a l l u -  
Demon- HaplustoILs t h e r m i c  vium. From t h e  s u r f a c e  t o  a depth  o f  about  20 inches t h e  s o i l  i s  very  dark  
strat ion g r a y i s h  brown ca lcareous s i l t y  c l a y  c o n t a i n i n g  many earthworm c a s t s  and t u n n e l s .  

The l a y e r  below i s  a brown ca lcareous l i g h t  c l a y  c o n t a i n i n g  a few c o n c r e t i o n s  
and nodu les  o f  CaC03. 
T h i s  s o i l  s i t e  was f o r m e r l y  a sheep l o t ,  making t h e  s u r f a c e  i n  b e t t e r  t i l t h  than 
t y p i c a l  f o r  t h e  s e r i e s .  The s o i l  i s  p r o b a b l y  h i g h e r  i n  o r g a n i c  m a t t e r  and n i t r o -  
gen than t y p i c a l .  L e w i s v i l l e  s o i l s  a r e  moderate t o  h i g h  i n  n u t r i e n t s .  
Es t imated acreage i n  s tudy  area:  100.000 acres .  

.. . - - ** 
'vai Genetic Blanco s i c 1  Fluventic F i n e -  Deep, modera te ly  w e l l  d r a i n e d  ca lcareous loamy s o i l  formed i n  r e c e n t  ca lcareous 

Trials Ustochrepts c a r b o n a t i c ,  a l l u v i u m  o f  an a c t i v e  f l o o d  p l a i n .  Sur face s o i l ,  l i g h t  b rownish  g r a y  s i l t y  clay. 

County 
h y p e r t h e n i c  loam. C o n t r o l  s e c t i o n  (10-40 i n c h e s )  i s  s i m i l a r  i n  c o l o r  and t e x t u r e  b u t  becomes 

Demon- 
more s i l t y  w i t h  depth. Below about  40 inches,  t h i n  v e r y  f i n e  sandy loam and 

strat ion 
s i  1 t y  loam 1 enses a r e  comnon. 
Th is  s o i l  i s  more s i l t y  than t y p i c a l  f o r  B lanco s o i l s .  Blanco s o i l s  a r e  moderate 
t o  h i g h  i n  n u t r i e n t s  b u t  a r e  s t r o n g l y  ca lcareous.  They a r e  l e s s  c l a y e y  and 
l i g h t e r  c o l o r e d  than t h e  a s s o c i a t e d  F r i o  s o i l s .  
Es t imated acreage i n  s tudy  area: 50,000 acres .  

l i  

inactive Series, c l a s s i f i c a t i o n  i s  f o r  a s i m i l a r  s o i l  proposed as a new s e r i e s  i n  south  Texas. 



County & K ind  o f  S o i l  C l a s s i f i c a t i o n  
Farm T e s t ( s )  S o i l  Type Subgroup Fami l y  D e s c r i p t i o n  and I n t e r p r e t a t i o n  

FRIO 

Mann Genet ic  Migue l  f s l  Udic Fine,  mixed, N e u t r a l  t o  s l i g h t l y  a c i d  modera te ly  w e l l  d r a i n e d  f i n e  sandy loam s o i l  foned i., 
T r i  a1 s  Paleustalfs h y p e r t h e r m i c  ca lcareous c l a y e y  r e s i d i u m .  Sur face s o i  1, r e d d i s h  brown f i n e  sandy loam over ? 

brown t o  r e d d i s h  brown c l a y  s u b s o i l  w i t h  many brown and y e l l o w i s h  brown mottles 
(Subsoi 1  o f  Migue l  s o i l s  becomes e x t r e m e l y  h a r d  when d r y .  ) Surface and upoil? 
s u b s o i l  a r e  n e u t r a l  t o  s l i g h t l y  a c i d  i n  r e a c t i o n ,  b u t  lower  subso i l  becomes 3 1 1 ~  
l i n e  and a  zone o f  CaC03 accumula t ion  occurs  a t  about  40 inches. 
T h i s  s o i l  i s  s l i g h t l y  r e d d e r  i n  t h e  s u r f a c e  and s u b s o i l  than t y p i c a l  fo r  t$e 
s e r i e s ,  p r o b a b l y  n o t  as h a r d  when d r y  as t y p i c a b .  The s i t e  i s  below a  large 
area o f  Webb s o i l s  wh ich  a r e  r e d d e r  and have l i k e l y  i n f l u e n c e d  the s o i l  In ; I?  

p l o t .  M igue l  s o i l s  a r e  l o w  t o  moderate i n  p l a n t  n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area:  250,000 acres .  

Yeager County B lanco s i c l  
Demon- 
s t r a t i o n  

* 
To lson County 

Demon- 
s t r a t i o n  

Date  o f  
P l a n t i n g  

Deep, modera te ly  w e l l  d r a i n e d  ca lcareous loamy s o i  1  developed i n  recent a1lu;ii~- 
c f  an a c t i v e  f l o o d  p l a i n .  Sur face s o i l ,  l i g h t  b rownish  gray  s i l t y  clay loar. 
C o n t r o l  s e c t i o n  (10-40 i n c h e s )  i s  s i m i l a r  i n  c o l o r  b u t  ranges from heavy loar .o 
c l a y  loam (approach ing  s i l t y  c l a y  loam). Below 40 inches t h i n  sandy and sl l :y 
lenses  a r e  common. The p r o f i l e  i n  genera l  i s  s l i g h t l y  h i g h e r  i n  s i l t  and IsJ 
than t y p i c a l  f o r  t h e  s e r i e s  and p r o b a b l y  d r i e s  o u t  s lower .  Blanco so i l s  r r e  
moderate t o  h i g h  i n  n u t r i e n t s  b u t  a r e  s t r o n g l y  ca lcareous,  a r e  less  clayey :h: 
t h e  a s s o c i a t e d  F r i o  s o i l s  and a r e  l i g h t e r  c o l o r e d  th roughout .  
Es t imated acreage i n  s t u d y  area:  50,000 acres  

Duval f s l  Udic Fine-loamy, Deep, w e l l  d r a i n e d  ca lcareous f i n e  sandy loam s o i l  fonned i n  calcareous loam) 
( c a l  care-  HapZustaZfs mixed, hyper -  r e s i d i u m .  Sur face and o t h e r  upper h o r i z o n s  t o t a l  about 12-15 inches i n  thickns; 
ous v a r i a n t )  t h e r m i c  a r e  brown i n  c o l o r ,  o v e r  a  l i g h t  brown sandy c l a y  loam s u b s o i l .  So i l  i s  cal- 

careous th roughout  w i t h  a  zone o f  CaC03 a t  about 42 inches.  
Th is  s o i l  d i f f e r s  f r o m  Duval s o i l s  i n  b e i n g  ca lcareous and l e s s  red. I t  i s  SIT- 
l a r  t o  H i d a l g o  s o i l s  b u t  i s  more red .  I t  d i f f e r s  f rom Webb i n  being more cal- 
careous i n  t h e  upper h o r i z o n s  and l e s s  r e d  and l e s s  c l a y e y  i n  the  subsoil. 70:s 
v a r i a n t  i s  p r o b a b l y  o f  minor  e x t e n t  i n  t h e  area, and i s  moderate t o  high in p l a r -  
n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area:  50,000 acres .  

* 
Peanut Growers A s s o c i a t i o n .  

HAYS 

K n i s p e l  County L e w i s v i l  l e  c  
Demon- 
s t r a t i o n  

SW Texas D i d  n o t  L e w i s v i l l e  c  
S t a t e  r e c o r d  
Col 1  ege 

LaSALLE 

Favor Date . o f  F r i o  s i c l  
P l a n t i n g  

MEDINA 

Ke lso  To be 
p l a n t e d  

Migue l  f s l  

Typic Fine, mixed, 
HapZustoZZs thermi  c  

Typic Fine,  mixed, 
h'aplustotts t h e r m i c  

Cwnulic Fine, mixed, 
HaplustoZls thermi  c  

Udic Fine,  mixed, 
PaleustaZfs hyper thermi  c  

Deep, modera te ly  w e l l  d r a i n e d  ca lcareous c l a y e y  s o i l  developed i n  calcareous 01: 
c l a y e y  v a l l e y  f i l l .  From t h e  s u r f a c e  t o  about  20 inches,  s o i l  i s  dark grayis? 
brown ca lcareous c l a y .  Below t h i s ,  s o i l  i s  s i m i l a r  b u t  brown i n  co lo r  and n;c,re 
ca lcareous.  Lime t h r e a d s  and l i m e  s p l o t c h e s  a r e  common. 
T h i s  s o i l  i s  more c l a y e y  than t y p i c a l  f o r  t h e  L e w i s v i l l e  s e r i e s .  Lewisville 
s o i l s  a r e  moderate t o  h i g h  i n  p l a n t  n u t r i e n t s .  
Es t imated acreage i n  s t u d y  area:  100,000 acres .  

Deep, modera te ly  we1 1  d r a i n e d  ca lcareous c l a y e y  s o i  1  developed i n  calcareou: o ; e  
c l a y e y  v a l l e y  f i l l .  From t h e  s u r f a c e  t o  about  20 inches,  s o i l  i s  very dark 7rz..  

i s h  brown ca lcareous c l a y .  Below t h i s ,  s o i l  i s  s i m i l a r  b u t  brownish i n  color 2": 
rrore ca lcareous.  Lime th reads and l i m e  s p l o t c h e s  a r e  comnon. 
T h i s  s o i l  i s  l e s s  ca lcareous and more c l a y e y  than t y p i c a l  f o r  the Lewisville 
s e r i e s  and a p p a r e n t l y  i s  an i n t e r g r a d e  between t h e  Houston Black-terrace and 
L e w i s v i l l e  s o i l s .  L e w i s v i l l e  s o i l s  a r e  moderate t o  h i g h  i n  p l a n t  nutrients 
Es t imated acreage i n  s t u d y  area: 100,000 acres .  

Deep, modera te ly  w e l l  d r a i n e d  ca lcareous loamy s o i l  developed i n  alluvium in a 
modern f l o o d  p l a i n  ( o v e r f l o w e d  once s i n c e  1937). Surface, calcareous dark ra, 
i s h  brown heavy s i  1  t y  c l a y  loam. Below t h i s ,  c o n t r o l  s e c t i o n  (10-40 inches! ~ i -  
s i m i l a r  b u t  becomes l i g h t e r  i n  c o l o r  below about  20 inches.  A  few CaCO f l l ~ i s  
o c c u r  a t  l o w e r  depths .  T h i n  lenses  o f  l i g h t e r  t e x t u r e d  m a t e r i a l s  are also 
p r e s e n t  - below c o n t r o l  s e c t i o n .  
T h i s  s o i l  i s  i n  a  h i g h e r  p o s i t i o n  than t y p i c a l  f o r  F r i o  s o i l s  and i s  flooded 
l e s s  f r e q u e n t l y .  S t r a t i f i c a t i o n  i n  l o w e r  p o r t i o n  n o t  as ev ident  as comnonly 
found i n  F r i o  s o i l s .  F r i o  s o i l s  a r e  moderate t o  h i g h  i n  p l a n t  nu t r ien ts .  
Es t imated acreage i n  s t u d y  area:  200,000 acres .  

Deep, s l o w l y  d r a i n e d  n e u t r a l  t o  s l i g h t l y  a c i d  s o i l  w i t h  a  dense clayey subsoll, 
formed i n  ca lcareous c l a y e y  r e s i d i u m .  Sur face s o i l ,  brown heavy f i n e  sandy lea- 
somewhat c r u s t y .  S u b s o i l ,  a t  about  12 inches,  i s  brown c l a y  w i t h  many fine y e l -  
l o w i s h  brown and r e d d i s h  brown m o t t l e s  - s u b s o i l  becon~es dense and extremely oar: 
when d r y .  Upper s u b s o i l ,  n e u t r a l  i n  r e a c t i o n  - t h e  lower  moderately alkaline a r l c  

ca lcareous.  Zone o f  CaC03 occurs  a t  about 40 inches.  
T h i s  s o i l  d i f f e r s  f rom t y p i c a l  Miguel i n  b e i n g  more c layey  i n  the surface and by 

b e i n g  l e s s  s l o p i n g  (on a  n e a r l y  l e v e l  a rea  wh ich  may have c o l l e c t e d  some loczl 
s l o p e  a1 l u v i u m ) .  Comnonly, Miguel s o i  1s occur  i n  a s s o c i a t i o n  w i t h  Orelia soils 
b u t  above them i n  t h e  landscape. They d i f f e r  f rom O r e l i a  s o i l s  by being brow? 
i n  s u r f a c e ,  h a v i n g  m o t t l e d  s u b s o i l s ,  and by  be ing  somewhat less  drouthy 
Migue l  s o i l s  a r e  low t o  moderate i n  p l a n t  n u t r i e n t s .  They tend t o  be crusty and 
somewhat d r o u t h y .  
Es t imated acreage i n  s t u d y  area:  250,000 acres .  



. . _-. - -- . . .. - - -- - - -. - 
:,J~!,I 4 Yind o f  -- Soi l  C l a s s i f i c a t i o n  

'3- i e s t ( s )  Soi l  Type Subgroup Fami 1 y Desc r i p t i on  and I n t e r p r e t a t i o n  
- - - - . - - - -. - 

'A:.: County Leming*lfs Aquic Arenic Fine, mixed, Deep, s l i g h t l y  a c i d  sandy s o i l  w i t h  a dense clayey subsoi l .  Excessively drained 
:~OPIO~-  paleustaZfs h ~ ~ e r t h e m i c  i n  upper p a r t  o f  p r o f i l e  b u t  s l ow ly  drained i n  lower pa r t .  This s o i l  has formed 
s t ra t i on  i n  a shallow v a l l e y  i n  sandy c lay  residium. Surface s o i l ,  pa le  brown f i n e  sand, 

changing t o  brown l i g h t  loamy sand below the plow l a y e r  down t o  about 24 inches. 
(Surface tex tu re  appears t o  have been made coarser than o the r  upper layers  by 
winnowing.) Upper subsoi l  (below 24 inches), gray ish brown sandy c lay  w i t h  many 
gray and reddish mot t les ,  i n d i c a t i v e  o f  per iods o f  wetness. Below t h i s  i s  sandy 
c lay  conta in ing more red mot t les  and less evidence o f  wetness. Reaction changes 
from s l i g h t l y  ac id  i n  the sur face and upper subsoi l  t o  moderately a l k a l i n e  a t  a 
depth o f  around 60 inches. This s o i l  i s  f a i r l y  t y p i c a l  f o r  the ser ies i n  p r o f i l e  
p rope r t i es  bu t  occurs h igher  i n  t ' e  landscape than usual. Len~ing s o i l s  are low 
i n  p l a n t  nu t r i en t s ,  espec ia l l y  n i t rogen.  Water i n take  i n t o  sur face s o i l  i s  
i n i t i a l l y  r a p i d  but  the abrupt t e x t u r a l  change i n  the subsoi l  probably produces 
a temporary perched water t ab le  when the low water-ho ld ing capaci ty  o f  the s o i l  
i s  exceeded by r a i n f a l l  o r  i r r i g a t i o n .  
Estimated acreage i n  study area: 50,000 acres. 

:;pe County Knippa s i c  Vert ic  Fine, mixed, Deep, moderately w e l l  dra ined c; ;areous crumbly s i l t y  c l ay  s o i l  developed i n  
Demon- CaZciustoZZs thermic clayey outwash. Surface l a y e r  and t o  depth o f  about 24 inches, s o i l  i s  dark 
s t r a t i o n  brown calcareous s i l t y  c lay.  Below t h i s  depth, the s o i l  becomes s l i g h t l y  
(airfield) l i g h t e r  i n  co lor ,  s l i g h t l y  more clayey and more calcareous w i t h  a CaCO zone 

Genetic a t  around 36 inches. 

Trials S i t e  1: Less clayey i n  sur face than t y p i c a l  f o r  Knippa s o i l s  - has 
l i k e l y  had s o i l  ma te r i a l  added dur ing const ruct ion o f  the 
a i r f i e l d .  

S i t e  2: About t y p i c a l  f o r  the ser ies.  
Knippa s o i l s  are less clayey than the associated Monte l l  s o i l s ,  bu t  are clayey 
and conta in  sh r i nk ing  and swe l l i ng  clays. As they dry, many f i n e  cracks form 
between s t rong l y  developed s t r u c t u r a l  u n i t s  ra the r  than l a rge  cracks such as 
comnonly observed i n  Monte l l  s o i l s .  They are moderate t o  h igh i n  p l a n t  n u t r i e n t s  
Estimated acreage i n  study area: 250,000 acres. 

' This soil formerly included i n  the suspended Medio ser ies.  I t  has probably a l so  been inc luded i n  the Nueces se r i es  i n  o l d  surveys. Leming i s  a 
!?r!ative se r i e s .  
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