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he war resulted in a Iarge increase in both the demand for and in the price 
Jnited States rice. Texas growers have responded by expanding the 
ested acreage from 291,000 in 1940 to 396,000 in 1943. A similar ex- 
ion was reported for the nation a s  a whole. 

le present favorable position of United States rice in the world market 
wgely due to the fact that the most important rice producing and exporting 
tries of the world have been over-rum b y  the Japanese and consequently 

tile large quantities of rice usually obtained from these sources must now be  
obtained elsewhere. When peace is restored throughout the world, the 
countries that were large exporters of rice before the war can be expected 
to compete again for world rice markets. 
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ospects are that United States rice will be less in demand when the Asiatic 
comes back on the world market. This suggests that Texas farmers 

need to ad.iust their production methods to meet lower prices if they are 
-'inue production at  or near present levels and a t  the same time realize 

t. 

purpose of this Bulletin is to assist farmers in determining the adjust- 
to be made. It  deals with product,ion and production requirements, 

the effect of changes in production practices, and in turn with-the probable 
t of these changes on earnings. 
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sic information obtained by means of a detailed survey of 66 rice growers 
i q  used in a budget analysis to estimate the effect on income of such factors 
as size of farm, variations in price, type of lease, variations in yield, systems 
of farming, and method of harvesting. Thus the directidn which adjustments 
should take in order to obtain maximum returns are indicated. Attention 

ected to the following conclusions : 

An annual rice crop of 400 acres is  more profitable than either an  average- 
crop of 282 acres or a small 1SO-acre crop. 

L. Larger earnings were obtained by tenant farmers under cash rent than 
under share-crop rent. 

3. A yield of about 10 barrels per acre pays the expenses of making a rice 
crop but leaves the operator nothing for his labor and management. Yields 
must be kept above this level to insure profitable production. 

4. The "rice-cattle" system of farming is more profitable than the "rice" 
system but requires considerably more capital. .- 1,and values were high relative to cash rental rates and it  was more 

i 

I ~ l e  to lease for cash than to own land used for rice and beef cattle pro- 

I 

'arm earnings are increased by combine harvesting and artificial drying : as compared to the old method of binding and thieshing. Combining reduces 
harvesting costs and results in less waste in harvesting. 
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exas has ranked second among rice producing states for the past sever 
.s and had more than one-fourth of the nation's rice acreage in 1943. Ric 
iuction in Texas is confined to  that  part of the Coastal Prairie situate 
veen the Sabine and Guadalupe Rivers. (Sub-areas 18b and 18c, Bulleti 

A Description of the Agriculture and Type-of-Farming Areas in Texa 
68.) 

Rice was grown in Texas to a small extent without irrigation, perhaps as 
early as 1863, but the crop did not become of commercial importance until 
the advent of irrigation more than 30 years later in the locality of Beaumont, 
Texas.1 Rapid expansion followed and a total of 303,000 acres was harvested 
in 1913. (See Table 1.) The 1913 crop was the largest harvested in the state 
prior to 1941. 

The nrar resulted in a large increase in the demand for rice and a rapid rise 
in price. In  Texas the average seasonal price received by farmers for rough 
rice n7as $2.80 per barrel for the 1939 crop, $3.03 in 1940, $5.25 in 1941, $5.69 
in 1942, and $6.84 in 1943. I n  responsa to wartime demand, Texas growers 
expanded rice production from 291,000 acres harvested in 1940 to  a record 
of 336,000 acres in 1943. This increase of 36 percent was in line with th  
expailsion in rice production reported for the nation as a whole. 

The present favorable economic position of rice in the United States is du 
!argely to the fact that  the most important rice praducing and exporting 
countries of the world have been over-run by the Japanese, and consequently 
the large quantities of rice usually obtained from these sources must now be 
vbtained elsewhere. This suggests that  the end of fighting in Europe will not 
change the supply situation for rice, that  the demand may even increase; but  
ahen peace is restored throughout the world the countries that  were large 
exporters of rice before the war may be expected to compete again for world 
rice marltets. 

111 
l o ~ v  i 
Rice 
1< l l P l  

3st of the nations which consume large quantities of rice are relatively 
ncome countries and buy rice on a price basis with little regard for quality. 
grown in Burma, Siam, Indo-China, and other large exporting countries 

..  ally of the cheap, low quality types. Consequently the southern United 
, States rice, which is largely of high quality, long-grained types, will be less ir 

'Fertilizers for Rice in Texas, E. B. Reynolds and R. H. Wyche. Texas Agr. Exp. Sta .  Bul 
398, June 1929. 
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Table 1.7 Acreage harvested, yield per acre, total production. price per bushel, and total farm 
value of rice in Texas, 1904-1944 

V a l u e  = Production X Price. 
?Standard weight for rough rice is 45 pounds per hnshrl. 
BPrices,prior t o  1936 as of Dec. 1. Pric.es for 1931 ant1 fo!lo\ving ycnrs are scnsonnl averape 

prlces. 
"reliminary. 

demand when the Asiatic rice crop comes back on the world market. When 
tha t  time comes, the present large production of rice in the United States will 
likely be more than sufficient for available markets. 

I t  is impossible to forecast accurately the postwar outlook for rice because 
of the many factors involved. Indications, however, are that farmers will 
need t o  adjust their production methods to meet lower prices if they are to 
continue production a t  or near present levels and a t  the same time realize 
a profit. 

Tota! 
production 

1 ,000 
bushels 

8,314 
(\ ,6  19 
8 ,  42!1 
!) , OSS 
!b.l.I;-; 
$1 , 89,l 
8,738 
8.17 1 
!).,12!) 
!),(i!)fi 
8.102 
7 ,  ! ) :<O 

1 0 , 57.5 
(i,210 
i . X / I O  
f<,!)!lS 
9, 5.5 t 
.5,!)!):1 
5,OC7)!) 
5 ,  XOO 
6.0 10 
(i, 20:) 
f.S,I I 
7 ,  9,-):1 
s , l l ( i  
7,027 

10.3!)1 
10,50S 
!).11,1 
7,911 
7. :170 
8 ,  (is I 

10, (i0S 
13.000 
111. (>Cis 
15,172 
16.645 
1 . r)!)O 

Estimated 
pricc per l~u..  

Dcc.. 1 
l>ollars 

The information contained in this report should be helpful to  g 
determining thezadjustments to be made. I t  deals with production 

Total farm 
valuei 
S1,OOO 

Yield 
per acre 
Hushcls? 

35 .5  
31 . 0  
36.0 
32.0  
34.5  
3L.0 
3 3 . 0  
34 .3  
35.5 
32.0 
39 .S  
30 . .-) 
4 5 . 0  
30.0 
32.0  
32.0 
3.1 . 0  
30.1 
31.2 
40.0  
40.0  
:3!) . 8 
4 ( )  . .-) 
48 .2  
50.1 
48.8  
.53 . ti 
51.7 
4!) . 0  
49.6  
49.8  
r)2 . 0  
.52.0 
52 .0  
.5 1 . 0 
5(i . 4  
7 7 . 2  
38.0  

Year 

-- 

1904. . . . . . . . . . . . . . . . .  
1905 . . . . . . . . . . . . . . . . .  
1!)0(i . . . . . . . . . . . . . . . . .  
1907. . . . . . . . . . . . . . . . .  
1908. . . . . . . . . . . . . . . . .  
1!)0!) . . . . . . . . . . . . . . . . .  
191 0 .  . . . . . . . . . . . . . . . .  
191 1 . . . . . . . . . . . . . . . . .  
1!412.. . . . . . . . . . . . . . . .  
1913. . . . . . . . . . . . . . . . .  
1914.. . . . . . . . . . . . . . . .  
1915.. . . . . . . . . . . . . . . .  
l!)lf;. . . . . . . . . . . . . . . . .  
191 7 . .  . . . . . . . . . . . . . . .  
1918.. . . . . . . . . . . . . . . .  
1919. . . . . . . . . . . . . . . . .  
I !)20. . . . . . . . . . . . . . . . .  
1!421. . . . . . . . . . . . . . . . .  
1!)22. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  193:1 . I  

rowers in  
and pro- 

l.),!!l(> I . i O  27.0 i7 
16.6SI 1 . 90 

. . . . . . . . . . . . . . . . . . . . . . . .  
:<s, :373 

1 ! 208 

Harvested 
acreaqe 
1,000 

23.1 
214 
25-1 
284 
26-5 
29 1 
2(iT, 
2;:s 
2fifi 
30:', 
2,10 
F6c 2;J:) 
230 
215 
?IS 2x1 
i (if5 
1!)1 
145 

1042. . . . . . . . . . . . . . . . .  
1943..  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  1944 

--I-- 

1 7-72:) 
. St$ ... - , . :,SS 

'170 ' .1:3 . 0 $2 I 43 o 
49.0 

. i S  

. (is 

.SO 

. ! ) , I  

. S(i 

. 92 

. X!I 

. sr i 
2 .00 
1 .!)i 

1!12.k. . . . . . . . . . . . . . . .  . I  151 
1923. . . . . . . . . . . . . . . . .  I 156 

- 7,717 
,5, cj  12 
(; ,<-)::!I  
S , St;:; 
S . :;:<\I 
7..1.3 1- 
7 , 0 5 8  
0, ()!):I 

12.'129 
15,1:5 

192fi. . . . . . . . . . . . . . . . .  
1937. . . . . . . . . . . . . . . . .  
192s. . . . . . . . . . . . . . . . .  
1!)20. . . . . . . . . . . . . . . . .  
1C)SO . . . . . . . . . . . . . . . . .  
1!):31 . . . . . . . . . . . . . . . . .  
1!);32. . . . . . . . . . . . . . . . .  
1933. . . . . . . . . . . . . . . . .  
193.1 . . . . . . . . . . . . . . . . .  
1935 . . . . . . . . . . . . . . . . .  
1:):jr;. . . . . . . . . . . . . . . . .  
1037. . . . . . . . . . . . . . . . .  
19:38. . . . . . . . . . . . . . . . .  
1931). . . . . . . . . . . . . . . . .  
1910. . . . . . . . . . . . . . . . .  
19.1 1 . . . . . . . . . . . . . . . . .  

169 
1 f i5 
1 62 
1/14 
192 
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1 Sf 
1-18 
1.1s 
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20 1- 
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2(iO 
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.'$05 
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1 .'L!) 1 !'):?)I 
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!) .2:<0 
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duction requirements, with the effect of changes in production practices, and 
in turn with the probable effect of these changes on farm income. 

This study is based on data obtained in 1941 from 66 representative rice 
growers in Wharton, Matagorda, and Colorado Counties. This survey in- 
cluded: an inventory of the farm business, land use, crop and livestock organ- 
ization, production and disposal, amounts and costs of hired labor, details 
concerning farm power, and input requirements for rice and beef cattle pro- 
duction. Rice yields were obtained for the period 1931-40, inclusive, on farms 
representative of the common soil situations in the area. 

Following harvest of the 1943 crop, data were obtained from 44 growers 
relative to the use of combines for rice harvest. Data were also secured from 
15 operators of rice drying plants. This was done in cooperation with the 
Diviyion of Agricultural Engineering. 

DESCRIPTION OF AREA 

Topographic, Soils, and Native Vegetation 
1 

The topography of the area is generally smooth. The elevation increases 
about one foot per mile inland from the Gulf of Mexico. This gradual slope 
provides the surface drainage necessary for rice production and a t  the same 
time permits irrigation with a minimum number of levees. 

Rice can be grown successfully on all Coast Prairie soils to  which water can 
be made available except on alluvium, marshland, and loose sands. A sub- 
soil that is slowly permeable to water prevents rapid under drainage and facili- 
tates holding water on the land during the period the crop is flooded. 

For the purpose of this report the soils commonly utilized for rice production 
rnay be divided into two groups: (1) Dark-colored heavy soils and (2) light- 
colored sandy soils. The dark-colored heavy soils are chiefly of the Lake 
Charles series which occupy the main body of the smooth flat prairie. These 
soils usually have slow surface drainage, are deep and fertile, and have a heavy 
subsoil slowly permeable to  water. Though very hard when dry, the soil 
material pulverizes readily when tilled in a slightly moist condition.2 Crowley 
clay is of local importance for rice in the eastern part of the area. Lake Charles 
and Crowley soils are well suited to  growing rice, and due to  their greater 
natural fertility can be used for this crop more intensely than the light-colored 
sandy soils. Some areas of heavy soils of the Edna series occur in close asso- 
ciation with the dark-colored heavy soils, but  are less suited for rice owing 
to very slow drainage, both from the surface and internally, lower productive 
capacity; and 'dense compact physical character causing difficult cultivation. 
It  has been estimated that  75 p e r c e ~ t  of the Texas rice acreage is grown on 
dark-colored heavy soils. 

The principal light-colored sandy soils utilized for rice production are of 
the Hockley-Katy group and occur mainly in the upper or interior portion 

'The Soils of Texa-, W. T. Carter. Texas Agr. Exp. Sta. Bnl. 431. July 1931. 
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3f the area. However, small bodies of these soils are found throughoi 
portions of the Coast Prairie. The sandy topsoil grades abruptly into 
;ubsoils that are so dense that water passes through the material very sl 
Although the surface is undulating in places, rice production is confined t 
nearly flat soils. Here drainage is usually slow. Soils of the Hockley- 
series are low in organic matter and natural fertility. 

The area consists mostly of open prairies except along stream bottoms 
which are usually heavily wooded. Originally the Coast Prairie was covered 
with a heavy growth of grass, consisting mainly of coarse bunch grasses, largely 
>f species of Andropogon, Panicum, Paspalum, Sporobolus, and others of 
;imilar character. Many native grass pastures have been so heavily g 
1s to  reduce the stands, and on a large number of these Bermuda, Dallis 
:arpet grasses have been introduced, providing pasturage of increased v: 
Bermuda grass is commonly found in most rice farm pastures. 

Irrigation Water 

ut all 
clay 

,,..,1~7 
V \ > l J .  

,o the 
Katy 

razed 
, and 
11ue.3 

Rice is grown entirely under irrigation in Texas. Both surface and u 
ground water are utilized. Irrigation water is taken from the lower co 
>f the Sabine, Neches, Trinity, Brazos, Colorado, and Lavaca Rivers 
'rom other Coastal streams and from wells. Water is pumped from the str 
ind flows through canals to the fields. Canal companies provide a large 
>f the water used to irrigate rice. These companies operate large pump 
dants in connection with a system of canals and furnish water at a fixed r 
ler acre. Some small, privately-owned plants furnish water for a relativ 
;mall rice acreage. Well irrigation has been used, largely in Wharton, Jac' 
Sarris, and Waller Counties, to grow about 40,000 acres of rice. 

A high percentage of the land in the area is adapted to rice produc 
Water, however, is the limiting factor. In 1943 i t  was estimated that T 

resources were sufficient for an annual rice crop of 476,000 acres.4 This v 
be 50,000 acres more rice than was reported for 1943. No increase was 
sidered feasible for those portions of the area supplied with water pu: 
from the Neches and Sabine Rivers without further development of 
acilities. It was considered possible to increase the rice acreage alonf 
>olorado and Brazos Rivers. In  the latter case, use could be made of 
rtored in the Possum Kingdom Reservoir. An estimated 50,000 acres o- 
:ould be developed in Victoria and Calhoun Counties by installing pun 
?quipment and canals to utilize water from the Guadalupe River. 

)arc 
ling 
,ate 
,ely 

"The amount of water required for irrigating rice depends on several fa! 
:I) The individual user of water, (2) the nature of the soil, and (3) the an 
tnd distribution of rainfall. More water is required in years bf light ra 
;han in years of heavy rainfall. I n  general, however, about 24 inches of . 
s used in an average season in the rice-growing region of Texas."j 

3Pasture Improvement in the Gulf Coast Prairie of Texas, R. Ha Stansel, E. B. Rey 
~ n d  J. H. Jones, Texas Agr. Exp. Sta. Bul. 570, Jan. 1939. 

4Unpuhlished report of the State Water Utilization Technician of the Bureau of Agrici 
Cconomics. 

5Fertilizers for Rice in Texas, E. B. Reynolds and R. H. Wyche, Texas Agr. Exp. Str 
198. June 1929. 
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Sng 
, are 
' t,he I 

4nn. 

Climate 

long irowing season with fairly high seasonal temperatures is favorable 
ce production. ' The average annual rainfall a t  Beaumont was 54.89 inches 
hown in Table 2. RainfaIl becomes lighter to the west and southwest 
ndicated by the average yearly precipitation of 46.74 inches recorded a t  
leton. Heavy rainfa11 and high humidity during the growing seasc 
favorable from the standpoint of rice irrigation but heavy rainfall durin 
larvest season, August through November, adds greatly to weather damagl 

.-,-,ther weather hazard is the occasional hurricane which blows in from tk- 
GuIf of Mexico during some harvest seasons. Such storms may cause heavy 
damage to rice in the shock and also may cause severe lodging of unharvested 
rice. 

The area has an average frost-free period of approximately 270 days. Late- 
maturing varieties have ample time to ripen. 

Table 2. Average monthly and annual rainfall at Beaumont and Angleton in Coastal Prairie 
Area. 31-year period. 1914- 1944. inclusive 

Beau] 

Angle 

LAND TENURE AND LEASE ARRANGEMENTS 

- 
Annu 

54.8 

46.5 

>tation 

n o n t .  

ton . .  

Land usually remains idle for a period ranging from two to four years afte 
a crop of rice. This practice results in extensive use of land resources ant 
in relatively large units of land being associated with rice production. Us 
of this type of rotation has led to a combination of beef cattle and rice farmin 
with cattle utilizing the grazing on the lands not in rice. The rapidity wit1 
which grasses become re-established following a rice crop greatly facilitate 
this combination. Although rice and beef cattle use the same land in rotation 
these enterprises may or may not be under the management of the same operator 

Rice farmers included in the survey operated a total of 71,397 acres. Sixty 
nine percent of the acreage was rented for cash, 13 percent was share-rented 
and 18 percent was owned. 

Average precipitation, inches 

Monthly 

A relatively large proportion of land in the Coastal Prairie is owned by non 
residents. It is most common for non-resident-owned rice and grazing lanc 
to be leased on a long-time basis by canal companies, by rice farmers, or b: 
individuals primarily interested in ranching. Farm organization is influence( 
by land tenure to the extent that tenure affects the control of grazing resources 
especially during years rice land is not in cultivation. It frequently occur2 
that ranchmen lease part of their holdings each year to rice growers but retair 

Mar. 

3.85 

3.26 

Jan. 

4 .74  

3.54 

Feh. 

3.70 

2.88 

April 

3 .98 

2 .94  

Sept. 

4 .42 

4.91 

May 

5.66 

3.77 

Oct. 

3.44 

3.77 

June -------------- 
4.57 

3.85 

Nov .  

4.17 

3.69 

Dec. 

5.52 

4.65 

----------.------ 

.July 

5.63 

5.28 

Aug. 

5.19 

4 .22  
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all grazing rights during years the land is not planted to  rice. In  some instances 
the ranchman reserves the right to  graze rice stubble and to utilize the straw. 
The rice farmer usually pays cash rent for the acreage in rice under this type 
of arrangement. I n  1940 the most common cash rental rate was $3 per acre. 
During 1943 and 1944 cash rentals for land seeded to rice varied from $3 to $5 
per acre. Growers who farm with this arrangement do not maintain beef 
herds unless they own or lease other land for grazing. The cost of a grazing 
lease varies but an annual rental of 50 to 60 cents per acre was common during 
the period 1940-1943. 

Canal or water companies generally own or have long-time leases on a con- 
siderable proportion of the rice land served by their respective system of canals. 
Such land is rented out largely by these companies to  individual growers on 
a share basis. The most common type of share-rental agreement provides 
that  the water company furnish the land, water, and seed and receive one-half 
of the rice crop as rent. With a share lease of this kind the tenant does not 
have the grazing rights during years between rice crops. Such growers do 
not maintain a beef cattle enterprise unless they control additional grazing 
land. I n  general, farmers whose tenure includes the use of pasture associated 
with the rice-pasture rotation maintain beef cattle. 

Very few rice growers own all the land operated. Even so, nearly 76 percent 
of those who combined beef cattle with rice production owned a part of the 
acreage operated as compared to  only 24 percent of those who did not maintain 
beef herds. 

SYSTEMS OF FARMING ASSOCIATED WITH RICE PRODUCTION 

The previous discussion suggests tha t  rice growers tend to follow two genera1 
systems of farming, namely: (1) Specialized rice production, and (2) a com- 
bination of rice and beef production. I n  the first case rice is the only im- 
portant source of income and is herein called the "rice system". Both rice 
and beef cattle are major enterprises with the second type of farm organization 
which is designated as the "rice-cattle system". Average land and livestock 
organization of farms in each of the common systems is shown in Table 3. 

There was little difference in the average rice acreage for the two systems 
of farming. Differences in the area in pasture and in the number of beef cows 
maintained were the most significant distinctions between the land and live- 
stock organization of the two groups. The rice system farms averaged only 
72 acres in pasture and 4 beef cows as compared to 1,666 acres of pasture and 
208 beef cows for rice-cattle farms. About one-third of the latter group raised 
feed crops (corn and sorghums), which were utilized largely as feed for beef 
cattle. Only 4 rice system farmers reported feed crops and the acreages were 
small. 

Horse stock consisted mostly of saddle animals used in looking after 
and in riding over rice fields. Differences in the average number of 
and mules associated with the two systems of farming largely reflect t' 
made of saddle animals in connection with the cattle enterprise. 

cattle 
horses 
he use 
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Table 3. Average land and livestock organization for the principal systems 
of farming-1940 

In general, beef cattle is the only important livestock enterprise maintained 
in connection with rice production. The dairy cows, hogs, and chickens 
maintained are kept primarily for home use. I n  a few instances surplus eggs 
and dairy products are sold. On the average, farmers who combine rice and 
beef cattle also keep more of the other classes of livestock than do rice system 
farmers. 

Items 

of farms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Land organization: 

Acres in rice. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acres in feed crops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acres in pasture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acrcs in farmstead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total acres operated.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lirestocli organization: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reef cows per farm. 

1-Iorses and mules per farm. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ilniry cows per farm.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hogs fo rmca t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
"'-':ken hens per farm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Some rice system farmers who have a small acreage of grass land prefer to 
rent out such land rather than bother with a few beef cows. As shown in 
Table 4, only 8 rice system farmers kept beef cows. These herds averaged 
19 cows each as compared to 208 cows per rice-cattle farm. Rice system 
farmers with beef cows usually own a small acreage of pasture. 

All rice-cattle farmers kept saddle horses, and in a few cases work animals 
rere maintained for feed hauling and other work associated with the cattle 
enterprise. These farmers averaged 6.6 horses and mules compared with 
2 saddle horses per farm for the 13 rice system farmers having horse stock. 

Of the 37 rice system farms, 30 percent maintained dairy cows, 11 percent 
had meat hogs, and 35 percent kept chickens. The same classes of livestock 
were maintained on 41 percent, 24 percent, and 66 percent, respectively, of the 
rice-cattle farms. 

Rice 
system 

Number 
37 

282.5 
1 . 7  

72.4 
2.3 

358.9 

4 
. 6  
.9 
.2 

13 

The rice system of farming is characterized by tenant operators who rent 
land for a single year. They pay cash rent or a share of the crop. Often such 
leases do not include the use of any buildings and as a result relatively few of 
these growers live on the farm. Furthermore, the land farmed one year may 
be several miles from the land farmed the next year. 

Rice- 
cattle 

system 

Number  
29 

290.6 
33.1  

1665.8 
8.5 

1999.0 

208 
6 . 6  
1.7 

. G  
59 

Twenty-six, or 70 percent, of the rice system farmers included in the study 
rented all the land operated and all but one of these lived in town. Residence 
on the farm was associated with ownership of land as 9 of the 11 rice system 
farmers who owned a part or all of the land operated lived on the farm. Of 
those who resided on the farm, all had one or more milk cows, all but  one kept 
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Table 4. Residence of operator, farmers reporting livestock, averay,e number o 
per farm reporting. and tenure of rice and pasture land 

Items 
/ Rice-cattle / Rice system farms system farms 

Number Percent Ntlmber 1 Percent I I / I 
Number of farms.. . . . . . . . . . . . . . . . . . . . . . . .  37 100 
Farmers w ~ t h  residence on farm.. . . . . . . . . . .  27 

. . . . . . . . . .  Farmers with residence in town. .I i! 1 73 

Average number per farm reporting: 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Reef cows.. 

Horses and mules.. . . . . . . . . . . . . . . . . . . . .  
Dairy cows.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Meat hogs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Chicken hens. 

Number of farmers maintaining: 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Reef cows. 

. . . . . . . . . . . . . . . . . . . .  I-Iorses and mules.. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Dairy cows. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meat hogs 
. . . . . . . . . . . . . . . . . . . . . . . .  Chicken hens. 

Farmers owning all land operated (1940). . . . .  
Farmers owning part of land operated.. . . . . . .  
Average acres in rice: Total . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Owned 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cash lease 

Share lease..  . . . . . . . . . . . . . . . . . . . . . . . . .  
Average acres in pasture: Total. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Owned 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cash lease 

8 
13 
11 
4 

13 

chickens, and three had meat hogs. I n  contrast, only one of the 2'7 rice system 
farmers who lived in town had a milk cow, four kept chickens, and one had hogs. 

Compzred to rice system farmers, a much larger percentage of rice-cattle 
operators owned land. Twenty-three, or nearly 80 percent, of the rice-cattle 
farmers own a t  least part of the acreage operated. Others who combine a 
cattle enterprise with rice growing had la cash lease on pasture land. 

Approximately two-thirds of the rice-cattle farmers lived on the farm and 
those who lived in town usually kept a hired hand on the farm to care for the 
beef herd. With the exception of beef cattle and horse stock, livestocl~ were 
limited almost entirely to operators with farm residence. 

The rice system of farming has the disadvantage of depending on a single 
crop for the farm income. Wide variations in income are likely to occur 
because of variations both in the yield and in the price of rice. Farmers using 
this system are more mobile than those who combine rice and beef cattle in 
their farming operations. For this reason the rice system is popular with 
tenants who are not permanently located. Such a system requires the minimum 
investment in improvements, equipment, and livestock. 

The rice-cattle system is more diversified than the rice system because 
beef cattle as well as rice is a major source of income. As a result, farm income 
is less affected by fluctuations in the yield and price of rice than is 
with the rice system. The more diversified system provides better 

8 the case 
distribu- 
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tion of income throughout the year which in turn reduces the need for cred 
Maintaining beef cattle requires a greater number of skills on the part of tl 
operator than does a system tha t  includes only rice production. 

Combining a beef cattle enterprise with rice farming necessitates the control 
of a greater amount of land and a large increase in the investment in livestock 
as compared to  specialized rice production. Rice-cattle farms also have more 
investment in improvements and equipment than do rice farms. 

NORMAL PRODUCTION AND PRODUCTION REQUIREMENTS 
OF RICE 

d consideration of the normal production and production requirements 
is important to an understanding of the problems of rice farming. Data 
include normal yields, requirements of seed and materials, kind of equipmer' 
used, and hours of man labor and tractor work. 

Production 

Rice yields were obtained from growers in Wharton County who farmc 
dark heavy land and from farmers in Colorado and Wharton Counties on ligE 
sandy soils. These data were for the period 1931-40, inclusive, and are sum- 
marized in Table 5. For comparison, the yields reported by the Division of 
L4gricultural ,Statistics, Bureau of Agricultural Economics, for the state as a 
nhole are also shown. 

The 10-year average yield on dark heavy soils was 13.66 barrels per acre. 
I-ields varied from approximately 12 barrels in 1936 to  more than 15 barrels 
in 1940. At the same time, year-to-year variations on light sandy soils ranged 
from an average of 11.56 barrels per acre in 1933 to  16.82 barrels in 1939. 
The 10-year average for these soils was 14.34 barrels per acre. The higher 

Tahle 5. Average rice yields on selected farms by soil groups and estimated state average 
yields. 1931-1940, inclusive 

In: 
19' 

Year 
1 Yields of rough rice in barrels per acre 

1 Dark heavy ( Light sandy / Stato 
sods soils average' 

year average.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.66 1 14.34 1 14.58 

'Rice yields as reportcd by the Division of Agr. Statis., Bur. Agr. Econ., reduced from bushels 
a pcr barrel basis. A barrel of rice equals 3 . 6  bushels or 162 pounds. 
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yield indicated for sandy soil is partly due to a greater proportion of new land 
being included on the sandy land farms for which yields were obtained. I t  
was also significant that  rice was not seeded as frequently on sandy land as on 
dark heavy land. 

I t  was generally considered that  the dark heavy soils were more productive 
than were light sandy soils. Yields are good on sandy land for the first few 
rice crops but a relatively long idle period is necessary between crops if yields 
are to be maintained. 

Normal Requirements of Seec! and Materials 

The usual quantities of seed, twine, and other materials used in rice produc- 
tion are shown in Table 6. Normal seeding rates vary from about one-half 
barrel per acre for growers using drills to  three-fourths barrel for growers 
using end-gate seeders. An average of approximately one-fourth of the plant- 
ing seed was purchased. Normally about 4 pounds of binder twine are used 
per acre. The number of sacks purchased varied according to yields. 

Canal companies supply irrigation water for the greater part of the Texas 
rice acreage. Before the crop is started the grower contracts for this service 
a t  a flat rate per acre irrigated. In  1940 the usual rate was $9 per acre. 
Recently, some companies have charged extra for flushing and in some cases 
an  extra charge was made for the acreage planted to  late-maturing varieties. 

Table 6. Normal requirements of seed and materials 

Proportion of seed purchased.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 f 
Binder twine used per acre. (lbs.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
k. 2 

Sacks purchase6 per acre. 
Sacktwineuseclperacre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lbs.) .13 
Usual per acre cost of irrigation water supplied by Canal Company. . . .  (dollars) 9.00 

Itenls 

Number of farms in sample . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Seed per acre: 

Planted with end-gate seeder.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lbs.) 
Planted with drill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (11)s.) 

Usual Practices in the Production of Rice 

Rice 
production 

66 

120 
85 

Forty-two percent of the growers planted two varieties and 37 percent 
planted three varieties of rice. I n  all cases the two or more varieties seeded 
had different maturity dates. By  growing two or more varieties having dif- 
ferent maturity dates, the operator can spread harvesting operations over a 
much longer period than is possible when one variety is grown. This practice 
greatly increases the acreage that  can be harvested with a single set of equip- 
ment. 
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Rice Varieties 

Early varieties most extensively seeded were Early Prolific, Zenith, Edi 
and Lady Wright. Early Prolific and Zenith are medium- and the other t 
are long-grain types. Farmers reported Blue Rose, Nira, and Fortuna 
the most commonly grown varieties of medium-late maturity. Of the 
Blue Rose is a medium- and Nira and Fortuna are long-grain types. Rexo 
a long slender-grain type, was the only late-maturing rice grown extensive 
No short-grained rice was grown on the farms studied. More recently Tel 
Patna has become an important late-maturing variety. 

Cultural practices are similar for all varieties. Medium-late and la 
maturing varieties, however, require a longer period of flooding than do thl 
that mature early in  the season. Under certain conditions, Blue Rose a 
Early P,olific require additional drainings because of susceptibility t o  "straig' 
head." 

Usual Field Operations 

te- 
ose 
~ n d  
ht- 

In most cases i t  is necessary to  clean out old ditches and do some drainage 
aork in preparation for a rice crop. Seed-bed preparation normally consists 
of plowing, harrowing, and disking. Floating is also important in the localit: 
around Beaumont. On sandy soils a 5- or 6-foot one-way is commonly use( 
for plowing, but on the heavy soils a 3- or I-bottom moldboard plow is used 
Plowing is done during the fall or winter. Four to  six weeks after plowinf 
sandy land is disked and later harrowed. Heavy soils are harrowed first a 
then disked. A large proportion of the farmers use an 8- t o  10-foot tandl 

Fig. 1. Preparing the seed-bed for rice. T h e  common type o f  tractor pulling a 5-see 
spring-tooth harrow. 
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for disking but some 18- to 20-foot single disks are used. About 50 percent 
of the growers farming heavy land harrow the seed-bed a second time after 
disking. Both spring-tooth and heavy spike-tooth harrows are used. 

Levees are built or rebuilt previous to  seeding and are sometimes reworked 
after seeding. Usually i t  is not necessary to  re-run lines for levees on lands 
that  previously have been cropped to rice. 

Rice land seeded by drilling is not usually flushed after seeding as is the case 
when seed are broadcast. Drilling is the common practice on sandy lands 
as flushing causes the soil to  crust. I t  is also the common practice on the 
dark heavy lands which are irrigated from wells and on a majority of farms in 
the locality of Beaumont. On the other dark heavy lands served by a canal 
company, the seed are usually broadcasted with an end-gate seeder. A large 
part of the rice crop is normally planted between March 25 and May 1. 

Generally one irrigation is given about four weeks after the plants emerge, 
the time depending on the amount of rainfall. Water is held on the crop a 
few days and drained off and the surface permitted to dry one or two times. 
Thereafter water is applied and held on the land for the remainder of the season. 
~ i ck f i e ld s  are drained t o  permit them to  dry before harvesting. 

Harvesting of early-maturing varieties of rice usually commences about 
August 10, but  later varieties are not ready to cut until the last half of September 
or the first two weeks in October. Prior to  1941 practically all rice was cut 
with a binder and shocked by hand. After curing in the shock for ten days 
to  two weeks, the grain was threshed with stationary threshers and trucked 
t o  the mill or warehouse in saclts. Peak requirements for labor in rice pro- 
duction occur during the critical and comparatively short optimum harvest 
period. Harvest labor has been expensive and difficult to obtain during the 
war period. To meet this problem farmers have shifted as rapidly as possible 
t o  the use of combine harvesters and to  the artificial drying of rice. By so 
doing they have not only reduced the need for labor but also have avoided 
some of the losses normally resulting from weather damage and from shattering. 
Indications are that  this method of harvesting will completely replace the old 
method as  rapidly as  the necessary machines and materials are available. 

Labor and Power Requirements for Rice Production 

The labor and power required previous to harvest varies with differences 
in soil and type of irrigation, but  these factors have little effect on harvesting 
operations. On the other hand, labor and poqer requirements during harvest 
are greatly affected by  the method of harvesting. Consequently, labor and 
power needs prior to  harvest are discussed separately from the requiremnnfn 
for harvesting operations. 

Preharvest Requirements 

The farms for which crop practices were obtained are grouped according to 
general soil type and to  source of water for irrigation. The normal preharvest 
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labor and power used by each group are shown in Table 7. I n  general, lab0 
and power requirements were lower on light sandy soils than on heavy soils. 
The practice of flat breaking heavy land with a moldboard plow requires more 
time than does one-waying of sandy soils. The heavy soils are also more 
difficult to pulverize and require more harrowing and disking than does sandy 
land. A drilled crop does not usually need to  be flushed to  insure germination. 

Table 7. Labor and power required per acre for preharvest operations in growing rice 

Operations 

Canal irrigation' Well irrigation2 

Total 

Heavy 
 soil^ 

-- 

Seed-herl preparation: 
Plnuv: Flat break. . . .  

One-wav 
IIsrro~v.. . . . . . . . . . . . .  
Dipk . . . . . . . . . . . . . .  

Ruild levees 6 drainditches 
P!ant : 

I3rill. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drill levees. 
Sou-, end-gate seeder. 
EI3rrow aft,er seeding. 

Irricate and drain..  . . . . . .  

prrharvest.. . . . . . .  . I  8.781 , 2.40 1 7 . 40 I 1 . 85 1 12.86 1 2.411 5.301 12.201 1.851 5.01 
8 . v  I 

Ihurface water furnished bv a water company a t  a fixed charee per acre of rice. 
'T'ntlrrcround water pumpcd from a well or  wells located o n  the  farm. Farmers using well 

irr~pntlon do not pay the prr  acre charge for water t ha t  is incurred in the  case of canal irrigation, 

I- 
-- - Hours per acre - - -  

Trac- Trac- Trac- Pump Trac- Pump 
Man 1 tor I Man I tor I Alan 1 tor 1 enginel Man I tor lengrne 

Light sandy 
soils Heavy soils 

.02 
. . . . . . . . . . . . . . . . .  

.38 

. 4 0  

.70 

. . . . . . . . . . . . . . . . . . . .  
.26 
.22 

5.90 

Addir 
acre ( 

Per e 
and f 

Light sandy soils 

1.85 

Ha 
ment 

9 2  

.38 

.40 

.35 

.13 

.22 
. . . . . .  

Preharvest requirements for crops irrigated with surface water obtained 
iro~n a canal system include a total of 8.78 hours of man labor and 2.4 hours 
of tractor work per acre of rice on heavy land as compared to 7.4 and 1.85 
hours, respectively, of man and tractor work with light sandy soil. Both labor 
and power requirements are somewhat greater on farms using well irrigation. 

tional power is needed to  operate a pump, approximating 5 hours per 
)f rice. The operation of pump and pump motor also requires extra labor. 
lcre requirements with well irrigation include 12.86 hours of man labor 
2.41 hours of tractor work on heavy soils. For sandy soils 12.20 and 
hours, respectively, of man and tractor work are required. 

westing is the critical operation in rice production. Peak labor require- 
s occur during the comparatively short optimum harvest* period. It i s  

Important that rice be harvested as soon as possible after maturity in order 
to1minimize the hazards of inclement weather and losses to  birds. 

. . . . . . . .  
.63 
.24 
.34 
.70 

.21 

.08 

5.20 

Harvesting Requirements With Binders and Threshers 

-4 crew of 7 men and 1 tractor can cut and shock an average of 1 6  acres of 
rice in a 10-hour day. A crew of 24 men and 11 horse-drawn bundle wagons 
can thresh an average of 3.1 acres per hour. A crew of 28 men and 5 tractors 

. 
.63 
.24 
.34 
.35 

.21 

.08 

. . . . . .  

.92 

.38 

.40 

.70 

.29 

.07 

10.10 

.92 
. . . . . . . . . . . . . . . . . .  

.38 

.40 

.35 

.29 

.07 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

5.30 

.63 

.24 

.34 

.70 

.21 

.08 

10.00 

. . . . . . . . . . . . . . . . . . . . . . . .  
.63 
.24 
.34 
.35 

.21 

.08 

. . . . . .  

-- 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

5.13 



18 BULLETIN NO. 676, TEXAS AGRICULTURAL EXPERIMENT STATION 

Tahle 8. Labor and  power required for harvesting rice by binding and threshing 

Operations 

Rind. . . . . . . . . .  - 

Shock . . . . . . . . . . . . . . . . . . . . . . .  
Thresh: 

Using tractor n.agons. . . . . . .  
Using horse-draan bundle 

wagons . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Haul to  market. .  

Harvest total: 
. . . . .  With tractor wagons.. 
. . . . .  With bundle wagons.. 

I Unit crew /  ours per acre 

I Man Home 1 Tractor/ Truck I Man 1 Horse /Tractor Trurli 

is common when tractor-drawn wagons are used to haul bundles to  the thresher. 
The rate of performance by  this type of crew is 3.4 acres per hour. The labor 
and power requirements for the binder-thresher method of rice harvest are 
shown in Table 8. With this method more than 13 hours of labor and .40 
hour of truck work were required to  harvest an acre of rice and deliver the 
grain to  a warehouse or mill. Tractor work varied from .95 hour per acre 
when horse-drawn bundle wagons were used during threshing to 2.08 hours 
withltractor wagons. 

Each grower plans to  thresh as soon as practical after the crop is put in the 
shock in order to  reduce the risk of weather damage. The greater part of the 
laborers used for shocking and threshing are employed only as needed for these 

Fig. 2. Binding is  the first harvesting operation when rice i s  hound, shocked, and threshed. 
(Photograph furnished by Texas Agricultural Extension Service.) 

I 
I I 
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* 
operations. Timely harvesting of the crop is dependent on an ample sup] 
of man-power and is greatly affected by major changes in  the number of av: 
able morlrers. 

Harvesting and threshing are being replaced as rapidly as possible by co 
bining and artificial drying. The use of. combines reduces manpower requi 
ments and is a necessary step to complete the mechanization of rice productic 

Combine Harvesting 

111- 

re- 
)n. 

Combines used to harvest rice may be grouped in two general classes. Fi  
is the self-propelled type of which the 14-foot cut is the most common si--. 
second is the smaller pull-type machine equipped with an auxiliary engine. 
In the latter case the common rice farm tractor is used to pull the combine. 
The combine is tended by the man who drives the tractor. Machines of this 
type used for rice harvesting in 1943 were either the 6-foot or the 'i--foot cut. 

Combined rice is largely handled in bulk but  some is sacked. For b~ 
handling, wagons or carts are used to transport rice from the combine to  t 
edge of the field or to  the newest road. Here i t  is transferred to  a truck a 
talien to the drier. The transfer of rice from wagon to truck is accomplished 
by the use of augers driven from the power take-off of the tractor which pulls 
the vagon, or by means of other special loading equipment. I t  i5 sometimes 
possible to effect a saving by unloading rice from the combine tank directly 
into the trucks. It is necesssry for growers to  truck rough rice to  a car, m 
or rrarehouse after drying when driers are not located on the railroad. 

rs t  
zr?: 

Rice growers find it  very much to their advantage to  work together and pc 
their equipment and labor when harvesting with combines. Two, three, 

Fig. 3. Hawesting i s  acromplished with one operation when rice i s  combined. In  I! 
growers using 14-foot self-propelled combines used about 20 percent of the la1 
needed to harvest by binding, shocking, and threshing. 

ill, 

301 
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Table19. Labor and power required for rice harvesting and drying. using 14-foot. self-propelled 
combines, and hand!ing in bulk 

I Unit crew I Hours per acre 

Operations 

Combine. . . . . . . . . . . . . . . . . . . .  
Haul out of field.. . . . . . . . . . .  
Haul, field t o  drier.. . . . . . . . . .  
Drying. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  I-Iaul, drier to market. 

Total, harvesting and drying 

Man 1 Tractor1 Truck 1 En",- 1 

more combines are frequently operated together in a fieId as a part of a single 
harvesting crew. The advantages of timeliness and efficiency in the use of 
tractors, trucks, and manpower are apparent and this practice greatly simplifies 
the problem of drying and handling the rice of different growers a t  the drier. 
It is possible for two or three farmers owning combines to harvest their entire 
acreage with the regular labor force normally maintained throughout the year. 

The labor and farm power required for rice harvesting and drying, assuming 
the use of a 14-foot, self-propelled combine, and handling in bulk, are shown 
in Table 9. A field crew of 6 men operating two self-propelled combines, 
two trucks, and two tractors pulling bulk wagons harvested a n  average of 
27 acres per day, and delivered the rough rice t o  the drier. One additional 
truck was required to  haul dried rice t o  market. Handled in this way rice 
was harvested, dried, and delivered t o  market with an average of 2.65 man 
hours per acre. This was less than one-fourth the labor required for binding, 
shocking, and threshing. 

Fig. 4. Combined rice i s  usually handled in bulk. Wagons or carts are used to transport 
rice from the combine to the edge of the field or to the nearest road. Here the grain 
i s  transferred to a truck by means of tractor-driven augers and then taken to the drier. 
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wo of the 6- or 7-foot pull-type combines were usually operated togethc- 
he same field. When handling the grain in bulk, most growers used two 
L with tractors and bulk wagons to move the grain from the combines to a 
1;. The distance from the field to the drier determined whether one or 
trucks were needed for hauling to the drier. A majority of those with 

-type combines used one truck for two machines. Handled in this wa: 
Id crew of 5 men with two combines, four tractors, and one truck harveste 
Lverage of 18.4 acres of rice per day and hauled i t  to the driers. As show 

in l'able 10, an average of 3.09 man hours were required per acre to combinc, 
dry, and deliver the crop to market. 

Table 10. Labor and power required for rice harvesting and drying, using 6- and ?-foot pull- 
type combines and handling in bulk 

Operations 

Combine. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Haul out. of field. 

. . . . . . . . .  Haul, field to drier.. 
P r y ~ n g  . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  Haul, drier to market . .  

Total, harvesting and drying.. . 

Unit crew I ----- 1 1 1 %z- 1 Man  Man Tractor Truck ----- 

Hours- per acre 

Tractor Truck -- 
Corn 
bine - 

Rather than handle in bulk, some operators of pull-type machines sack ric 
at the combine. One man drives the tractor and operates the combine and 
second person sacks the rice and sews the sacks. Two men are also used 1 
truck sacked grain to the drier. The most common field crew for handlir 
sacked rice consists of 4 men operating 2 pull-type combines, 2 men haulir 
from the combine to the truck, and 2 men trucking to the drier. This cre 
of 8 men can be reduced to 5 when the grain is handled in bulk. 

As shown in Table 11, an average of approximately 4.5 hours of labor w: 
used per acre to harvest and dry sacked rice. This was 1.4 hours more man 
lahor per acre than was needed to handle bulk rice with the same size and type 
of combine. Special wagon and truck beds are not necessary when rice is 
sacked but the cost of sacks is more than the added expense incurred for bulk 
handling. 

Table 11. Labor and power required for rice harvesting and drying, using 6- and ?'-foot pul 
type combines and handling in sacks 

I Unit crew I HOUTB per acre 

Operations 

Combine. . . . . . . . . . . . . . . . . . . .  
Haul out of field. . . . . . . . . . . . .  
Haul, field to drier.. . . . . . . . . . .  
Drying . . . . . . . . . . . . . . . . . . . . . .  
Haul, drier to market. . . . . . . . .  

. Total, harvesting and drying.. 

_ _ _ _ _ _ - - -  I Man / Tractorl Truck I %Z- 1 Man 1 Tracto j  Truck / Cb: 
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Artificial Drying of Rice 

L O  Insure safe storage combined rice normally must be dried. Artificial 
drying and bulk storage are essential to  complete mechanization of rice har- 
vesting. The capacity of the drying plants in use during 1944 was estimated 
to be about 40 percent of the 1944 crop. 

Fig. 5. Mechanical rice drying plant. Combined rice normally must be dried to insure safe 
storage. A large part of the rice artificially dried in Texas is custom dried. 

Rough rice of high moisture content can be successfully dried with mechanical 
Iriers if the proper procedure is followed.6 Current methods used in drying 
*ice differ from those used in drying other grains. Lower temperatures are 
ised and the rice is usually given a series of successive dryings between which 
;here are periods of rest, during which the moisture content in the kernels tends 
to become equalized. 

The total hours of daily operation of the drying plant caused more variation 
in the labor requirements than did the size of the drying unit. I n  most in- 
stances 2 or 3 men made up  the drying crew. These men were more highly 
skilled than the average hired laborer. According to data obtained in 1943, 
an average of .65 hour of man labor is required per acre to  dry rice. This mas 
based on a n  average yield of 13.55 barrels per acre. 

Drying plants operated during 1943 had an average capacity of 43,000 barrels 
per season, an amount which is about equal to the production from 10 or 12 
farms of average size. Operators of privately owned plants usually did as 

Warvesting and Drying Rough Rice in Texas, A. C. Magee and W. E. McCnne, Texas Agr. 
Exp. Stn. Progress Report 880. Feb. 1944. 
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1 drying for their neighbors as facilities permitted. Consequently, a large 
of the rice artificially dried on farms was custom dried. Present indications 
;hat a large proportion of growers will depend on custom drying in the 
me. 

DUCTION AND PRODUCTION REQUIREMENTS OF BEEF CATTLE 
ON RICE FARMS 

!ef production is the only livestock enterprise of major importance carried 
1 connection with rice farming. The Coastal Prairie Area is adapted to 
e raising and supports the most dense population of range cattle (one 
a1 unit per 8 acres of range! of any important grazing area in the state.. 

mndant rainfall, a warm humid climate, and poor drainage provide breed- 
,laces for many types of animal parasites. Flies and mosquitoes abound. 
i water snails, secondary host of the liver fluke, which is one of the most 
non and most injurious internal parasites of cattle in the Coastal Prairie, 

often abundant in and adjacent to the small ponds commonly in pastures. 
order to do well, cattle must have a high degree of resistance to these and 
.er parasites. 

Is a whole, the cattle found in the area are of lower grade than animals of 
,vestern range areas and are of mixed breeding with a large percentagi 
~g Brahman blood. Purebred bulls of Brahman, Hereford, and Short 
breeds have been used to improve the hardy native cattle. 

!rds of breeding cows rather than stocker and feeder steers predominate 
e Coastal Prairie Area. The common practice is to sell slaughter calves 
to 8 months of age. Rice growers included in the survey sold their calves 
I average liveweight of 336 pounds. 

. - r - 
losse: 
cent 

Th 

Is shown in Table 12, the 29 rice-cattle farms maintained an average of 208 
!f cows from which a 66 percent calf crop was obtained. Total average 
f production amounted to 258 pounds liveweight per mother cow, of which 
nercent was marketed and the remainder kept for herd replacement. Death 
; of breeding cows averaged 4 percent annually. An average of 12.5 per 
of the cow herd was marketed in 1940. 

le winter maintenance of cattle is a problem since the prairie grasses be 
come less nutritious after frost and rot rather than cure during the winter 
Sudden periods of freezing weather with strong north winds occur occasionall: 
during the winter months. These cold periods are especially severe whe~ 
accompanied by rain that freezes as i t  falls and covers the ground and vegeta 
tion with a thin coat of ice. During these storms many cattle on the ope1 
prairie may die from exposure and lack of feed. During the winter i t  is : 
common practice to move cattle from the open prairie to wooded areas alonl 
streams where fairly good protection from sudden northers is found. 

Cattle have access to some form of grazing practically the entire year. Under 
favorable conditions very little supplemental feeding is done during the winter, 
but with unfavorable conditions it may be necessary to feed the entire breeding 
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Table 12. Average production and normal requirements of beef cattle on rice farms 

Items 
Rice-cattle 

system Tarn>; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Number of farms 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cows per farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Percent calf crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calf production per cow. (lbs.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calf productlon.marlceted per cow. (Ibs.) 
Normal product~on requirements per cow: 

Feed : 
Concentrates: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Corn (lbs.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cottonseed meal or cake.. (lbs.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice mill feed.. (11)s.) 

Minerals: 
Bone meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lbs.) I 2 . 3  

Salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lhs.) 2.7 

Roughage : 
Sorghum hay or bundles or the equivalent as silage. . . . . . .  (lbs.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Johnson grass hay. (Ibs.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prairie hay. (111s.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice straw.. (lbs.) 

Pasture: 
Native . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (days) 284 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice fields and straw stacks. (days) 52 
Man labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (hours) 1 7 1  
Miscellaneous cash costs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (dollars) .26 

120 
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herd. In  general, a low level of nutrition is maintained during the winter. 
Light rather than heavy feeding is the rule since breeding animals are fed 
primarily to avoid death losses. The most common practice for the farms 
studied was to feed 50 percent of the cow herd for a period of 50 to 75 days. 
Thin cows and cows with calves received most of the supplemental feed. I t  
was also common practice to feed the bulls. 

Feeding practices varied greatly from farm to farm. In some cases only 
roughage is fed, in other cases concentrates are fed to supplement native pas- 
tures, and in still other cases both concentrates and roughage are fed. A high 
proportion of those interviewed used cottonseed meal or cake, either alone or 
in combination with corn or rice mill feeds. Farmers who raise corn feed most 
of it to cattle but those who grow no corn depend largely on cottonseed meal 
or cake and rice mill feeds for concentrates. The normal feed requirements 
per mother cow kept during the year are shown in Table 12 and consist of 75 
pounds of concentrates and approximately 200 pounds of hay, bundles and 
straw, or the equivalent in silage. Rice straw included in these figures mas 
usually baled and did not include straw utilized by cattle which had free access 
to straw stacks after harvest. 

Since i t  was the usual practice to feed only about 50 percent of the cow herd, 
the animals that were fed received an average of 2 to 3 pounds of concentrates 
and 5 to 8 pounds of roughage daily during the feeding period in addition to 
whateve~ pasture was available. 

More than half of the operators pastured rice fields after harvest and obtained 
about 100 days grazing for their cattle from second growth rice and f 
straw stacks. Forithe entire group of 29 farms, grazing of rice fields aver: 
52 days per cow. 

rom 
lged 
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Sixteen of the 29 herds received salt and about 20 of the ca. 
given bone meal. Bone meal was fed to compensate tor tne low phospnouous 
content of the pasture grasses and to prevent the disease known as creeps. 
Rice-cattle farmers spent 7 1 /2  hours per mother cow looking after the beef 
herd. Stock dip, medicine, vaccine, and other miscellaneous cash costs aver- 
aged 26 cents per cow. 

About one-third of the rice-cattle farmers raised the grain and roughages 
fed to the beef herd during the winter and the remainder depended on pur- 
chased feeds. Feed production on rice farms is hindered by the fact that  feed 
crops require labor and power when farmers are busy with the rice crop and 
also because most rice growers are equipped to  grow broadcast crops only. 
The difficulties encountered in curing and storing roughages discouraged their 
production. Trench silos have been used to  some extent but  this method 
of feed storage has not been satisfactory in many cases. Unless placed on a 
well-drained location, the silo becomes partially filled with water, making i t  
difficult to handle the ensilage a t  feeding time. 

FARM POWER 

Farm power is a very impo;tant consideration with an enterprise as highly 
mechanized as is rice production. Rice farming entails much heavy field work 
that is accomplished through the use of large grain type tractors. Various 
kinds of power units are used for pumping on farms on which well irrigation 
is practiced. The introduction of combine harvesters has added to  the amount 
and variety of power needed. A large majority of the growers have pick-up 
trucks and many are equipped with one and one-half ton farm trucks. A dis- 
cussion of power costs and related questions follows. 

Cost of Tractor Work 

The number of tractors used per farm varied with the acreage of rice but a t  
!east two tractors were considered necessary. Detailed information concerning 
far111 power was obtained for 65 farms on which there was a total of 171 
~ractors. These farms averaged 283.6 acres in rice, or 108 acres per tractor. 
The requirements for tractor operation per farm and per tractor together with 
nperating costs as of 1940 are shown in Table 13. 

Growers estimated an average depreciated value of $682 per tractor, or a 
total per farm value of $1,794. Gasoline was the predominating fuel, but  
.mall amounts of kerosene and other tractor fuels were used in some cases. 
Lubricating oil was changed a t  regular intervals and oil was added between 
changes when necessary. On the average, approximately 2,900 gallons of 
fuel, 50 gallons of lubricating oil, and 50 pounds of grease were used per tractor 
to accomplish 700 hours of work. Total costs amounted to  a little more than 
$ 3 0  per tractor for fuel, oil, and grease. This was about $2.35 per acre of 
rice. 
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Table 13. Cost of tractor work per farm, per tractor, and per day. 1940 

Items ( per farm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Acres in rice.. 283.6 
hTumber of tractors..  . . . . . . . . . . . . . . . . . . . . . . . . . .  2.63 
Average value of tractors.. . . . . . . . . . . . . . . . . . . . .  81,794 
Hours tractor work. . . . . . . . . . . . . . . . . . . . . . . . . . .  1,850 -- I Value 

Amount dollars 

ractor 

- - 

1 
S682 

700 
PP 1 value 
Amount dollars 

Fuel: 
Gasoline. . . . .  . . . . . . . . . . .  .(gallons) 
Other. . . . . . . . . . . . . . . . . . . . . . . . . . . .  (gallons) 
Oil. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (gallons) 
Grease. . . . . . . . . . . . . . . . . . . . . . . . . . .  (pounds) 
Total cost fuel, oil and grease. . . . . . . . . . . . . . . . . . . . . . . .  

Total, all costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  : . .  : : : : : : 1 1,458,821.. . . . . . .  1 55: .  50 
Total cost per 10-hour day's work.. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  i .92 

Other costs: 
Labor repairing tractors. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Interest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Depreciation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Taxes 
Total other costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Farmers overhaul their own tractors and replace broken and worn parts' 1 
That  work in rice fields is hard on equipment is indicated by the fact that ~ 
repair parts averaged $93.92 per tractor. Costs other than fuel, oil, and 
grease amounted to  nearly $300 per tractor, and the total of all costs averaged 
$7.92 per 10-hour day of tractor work. 

6,960 
GF3 
128 
129 

Power Costs for Pumping 

50. I0 
247.08 
107. f 1 
365.38 

18.17 
788.67 

Data were obtained from 15 farmers relative t o  the requirements and costs 
of power used in pumping irrigation water from wells. Gas engines, Diesel 
engines, and electric motors were used for this purpose. 

541.67 
42.74 
69.78 
1.5.96 

670.15 

As shown in Table 14, the per acre power cost of pumping water in 1940 
averaged $5.22 for eight farms with gas engines, $4.15 for four farms using 
Diesel engines, and $7.79 for three farms with electric motors. Gas engines 
and electric motors had the advantage of low average investment as compared 
to  Diesel power. 'On the other hand, per acre fuel costs averaged relatively 
low for those farms using Diesels. 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Cost of Combine Work 

2,646 
252 
49 
4 

. . . . . . . . .  

19.02 
93.92 
30.92 

132 89 
i . 02  

299.7; 

Self-propelled combines used during 1943 were equipped with an 85-horse- 
power gasoline engine which provided power to  operate the combine thresher, 
and also to  propel the machine in the field. The data obtained on the operation 
of 22 combines of this type are summarized in column one of Table 15. An 
average of 614 acres of rice was combined a t  a cost of $188.50 per combine 

205.90 
16.21 
26,. 53 
6.01; 

25 1.73 
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Table 14. Power costs of pumping water with well irrigation of rice, 1940 

Items I Gas engines I Diesel engines I Electric motors 

Xumber of farms.. . . . . . . . . . . . . . .  8 
-1cres In rice per farm. .  . . . . . . . . .  128.9 
Sumber wells per f a rm . .  . . . . . . . .  1.12 
-4cres rice n-atered per well.. . . . . .  114.6 
-4verage value of power unit 

~clollar~) . . . . . . . . . . . . . . . . . . . .  267.00 

Fuel per  ell: 
Gasoline.. . . . . . . . . . . . . .  (gallons 
1)istillnte R. kerosene . . .  (gallon3 
Die~el fuel. . . . . . . . . . . . .  (gallons 
Electricity. . . . . . . . . . . . . . . . . . .  

Oil.. . . . . . . . . . . . . . . . . . . .  .(gallons 
Grease.. . . . . . . . . . . . . . . . .  (pounds 
Total post fuel, oil, and grease.. . .  
(?tiler c o ~ t s  per well: 

Repair9 . . . . . . . . . . . . . . . . . . . . . .  
Interest,. . . . . . . . . . . . . . . . . . . . . .  
Depreciation. . . . . . . . . . . . . . . . .  

Total other costs. . . . . . . . . . . . . . .  
Ti~tnl all c o ~ t s  per well.. . . . . . . . . .  
Toto1 cofts per acre irrigated. . . . .  

--- 

m o u n t  I s I -&mount --- 
Cost 

dollars 
Cost 

=if??. 

Table 15. Cost of combine work, 1943 

Items 
With  14-foot 
self-propelled 

combine 

Xuniber of combines. . . . . . . . . . . . . . . . . . . . . . . . . .  
Yaluc per combine. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.!.cres liarvcsted per combine.. . . . . . . . . . . . . . . . . .  
Hours n-orlc per combine. . . . . . . . . . . . . . . . . . . . . .  

L-scI: with combine and combine engine: 
Gasoline. . . . . . . . . . . . . . . . . . . . . . . . . .  (qallons: 
Oi l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (kallons) 
Grease. . . . . . . . . . . . . . . . . . . . . . . . . . .  (pounds) 
Total cost fuel, oil, and grease for combine 

engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
n!hrr costs associated with combining: 

Labor repairing combine. . . . . . . . . . . . . . . . . . .  
Combine repairs. . . . . . . . . . . . . . . . . . . . . . . . . .  
Interest per combine. . . . . . . . . . . . . . . . . . . . . .  
Deprec~ation per combine. . . . . . . . . . . . . . . . . .  
Tractor powcr t o  pull combine . . . . . . . . . . . . .  
Totalothcrcosts . . . . . . . . . . . . . . . . . . . . . . . . . .  

With 6- b~ ,- 
foot pull-type 

com binel 

......... Total cost of combine work. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,425.14 786.81 
Cost per hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.37 ......... 3.09 ......... Lost per acre. .  ........................................ 2.32 2.60 I 

'These combines were equipped with auxiliary engines. 

Amount 

1,223 
17 

215 

. . . . . . . . .  

Cost 
dollars 

154.05 
12.19 
22.26 

188.50 

Amount 

401 
13 
73 

. . . . . . . . .  

Cost 
dollars 

53.02 
8.14 
7.13 

68.29 
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for fuel, oil, and grease, or a per acre cost of about 31 cents. This, however, 
amounted to  less than 15 percent of the total cost of combine work. Repairs, 
interest, and depreciation made up nearly 85 percent of this cost. The total 
cost of operating a self-propelled combine averaged $4.37 per hour, or $2.32 
per acre. 

Self-propelled combines are a relatively new development in the farm ma- 
chinery field. It is expected that  interest on investment, repairs, and depre- 
ciation will decrease as improvements are made and as quantity production 
of these machines is attained. Some progress has already been made toward 
reducing initial costs. 

The per hour and per acre costs for 6- or 7-foot pull-type combines were 
$3.09 and $2.60, respectively. The cost of fuel, on, and grease for operating 
the engine plus the cost of tractor power necessary to  pull the machine was 
considerabIy greater than similar costs with self-propelled equipment. 

The pull-type machines were of lighter construction and were more subject 
to  breakdowns than self-propelled combines. The smaller machines required 
about 65 percent more repair labor as compared with the self-propelled com- 
bines. This is an important consideration when purchasing a combine as it 
is important that  loss of time due to breakdowns be kept to  a minimum during 
the critical harvest period. 

The importance of timeliness in performing field work makes i t  desirable 
that  farmers own all the power and equipment used in rice farming. I t  is 
especially important tha t  harvesting be done a t  the optimum time in order 
to  'reduce the losses from weather and other causes. For this reason, growers 
with a relatively small rice acreage who harvest by the old method of binding 
and threshing, own a thresher rather than resort to  the use of custom threshing 
even though they need the machine only a few days during the season. 

Power and equipment costs were high in many instances where land re- 
sources were far short of the acreage necessary to  utilize the available power 
and equipment to  capacity. These growers may reduce costs by increasing 
their operations to  the optimum acreage to  allow use of power and equipment 
a t  near capacity level. 

OPTIMUM RICE ACREAGE 

The relatively short period of time during which a field of rice must be har- 
vested if losses are to be avoided is the main consideration in determining the 
optimum rice acreage that  can be harvested with one set of harvesting equip- 
ment. Early rice may be ready for harvest by  August 10, but late-maturing 
varieties do not usually ripen until abc-lt October 10 to 15. The optimum 
harvest period is very short if the entire crop consists of a single variety but 
growers usually avoid this difficulty by seeding early-, midseason-, and late- 
maturing varieties. I n  computing optimum rice acreages, i t  is assumed that 
such practices are followed. 
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The acreage that  can be handled satisfactorily per season with a threshing 
machine provides the basis for an optimum rice acreage on farms that  bind, 
shock, and thresh the crop., With combine harvesting the optimum size crop 
i s  based on the seasonal capacity of the common combine units. I t  was cus- 
tomary for two or more farmers to  work together when rice was combine- 
harvested. The optimum acreages for combining were calculated on the basis 
of this practice. 

The optimum acreages shown in Table 16 are based on the usual rates of 
performance with common types of harvesting equipment and upon an esti- 
mated optimum length of harvesting period of 27 days in case of binding and 
threshing and 30 days for combining. 

Calculated in this way, 400 acres is the optimum rice acreage for farms 
equipped with binders and threshers. The optimum acreage capacity of 14- 
foot self-propelled and 6- or 7-foot pull-type combines are calculated t o  be 
400 and 200 acres, respectively. 

Table 16. Optimum rice acreages for different sizes and types of harvesting equipment 

Items 1 Acres of rice 

- - - -- - - - 

Farms harvesting with: 
Binders and thrcsher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14-foot self-propelled combine..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6- or 7-foot pull-type combme. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

OVERHEAD FARM EXPENSE 

The investment in land, improvements, machinery, and equipment, and the 
depreciation and repair expense connected with these items are factors to  be 
considered in planning the operation of a rice farm. The amount of the in- 
vestment, rates of depreciation, and repair expense were computed from data 
secured from the farms studied and are adaptable to other farms in the area. 

Land and Improvements 

wer estimates of the value of land without improvements varied from 
$15 to $30 per acre in 1940. On the average, however, the estimated value 
xas approximately $20 per acre. 

Improvements on the farms studied included such items as housing for 
laborers, barns, stock sheds, corrals, machine shops, tractor sheds, garages, 
fencing, and water systems. The average estimated depreciated value of 
'mprovements (without residence) on the farms studied were as follows: 

Rice system farms: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Well irrigation. $ 4,550 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Canal irrigation. 800 
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Rice-cattle system farms: 
Well irrigation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,900 
Canal irrigation. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,950 

The annual estimated rate of depreciation was 5.8 percent of the depreciated 
value of improvements for rice system farms and 6.8 percent for rice-cattle 
system units. Due to  climatic conditions, fences depreciate more rapidly 
than do other farm improvements. Because of the greater amount of 
fencing, rice-cattle farms had a higher rate of depreciation for improvements 
than did rice system farms. 

Normal repairs amounted to 5 percent of the depreciated value of improve- 
ments. 

Machinery and Equipment 

A large amount of expensive equipment is used by rice growers. The de- 
preciated value of farm equipment in 1941 varied from an average of about 
$4,500 for rice system farms to  $5,600 for rice-cattle units. These amounts 
are approximately 50 percent of the cost new. 

The average cost of new tractors used by farmers was $1,385. Tractor 
repairs for the year amounted to  7 percent of the cost new and depreciation 
was estimated a t  10 percent of the purchase price. The tractors included in 
the survey were used an average of 70 days per year. 

Pick-up trucks were used by the majority of rice producers and hed an 
estimated life of between 4 and 5 years. The average cost new of a pick-up 
was $765. Annual cost of repairs and tires averaged 9 percent 0:' the cost new 
and depreciation 22.5 percent. Pick-up trucks were run an average of 16,000 
miles per year. 

Fifty percent of the rice system farmers and 60 percent of rice-cattle syst,em 
operators owned farm trucks that  were driven an average of 8,000 miles per 
year. The one and one-half ton size predominated and the cost new averaged 
$955. Yearly depreciation was estimated a t  17 percent and repair and tire 
costs were 7 percent of the cost new. 

The average grower who harvested rice by binding and threshing was equipped 
with two binders and a thresher. The cost new of this equipment was: 

Binder, per machine.. . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 425 
Thresher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,400 

Binders were estimated to  depreciate annually a t  the rate of 12 percent of 
the cost new and threshers a t  7 percent. Based on first costs, binder repairs 
per year amounted to  16 percent and thresher repairs to  3.5 percent. 

Numerous other machinery such as plows, disks, harrows, drills or seeders, 
graders, levee pushes, and wagons are standard equipment on rice farms. Most 
growers are equipped to  make the major part of their machinery repairs. Rice- 
cattle system farmers have additional equipment incident to feed production 
and the beef enterprise. The costs new of other equipment were as follows: 



NFORMATION BASIC T O  ADJUSTMENTS I N  R I C E  PRODUCTION I N  T E X A S  31 

Rice system farms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2,500 
Rice-cattle system farms. . . . . . . . . . . . . . . . . . . . . . . .  3,875 

The estimated annual rate of depreciation of other machinery and equipment 
amounted to 9 percent of the cost new, while annual repairs were 8.5 percent. 
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The average cost of a new self-propelled combine during 1943 was $3,750. 
Operators also spent an average of $290 making changes to better adapt these 
machines to rice field conditions. Combines included in the study harvested 
more than 600 acres of rice per machine in 1943, or more than double the acreage 

e average grower. Under these conditions depreciation was estimatec 
percent of the cost new and repairs a t  7 percent. It was expected thai 

ines of this type would give 10 to 12 years of service if used to harvesi 
.ore than the average grower's own rice crop. It must be rememberec 
rice growers had used combines for only one or two crops and their esti. 
; of depreciation were based on expectations rather than on experience: 
ing the life of the combine. 

'l'nere are indications that  self-propelled combines will be less expensive in 
the future. During 1944 a limited number of 12-foot self-propelled machines 
were available to rice growers a t  prices ranging from $3,300 to  $3,350 per 
machine. 

- .  - - -  
the 
comb 

11-type combines were purchased new a t  an average cost of $1,270 pel 
ine and owners incurred costs of $210 per combine adapting these machine: 
:e harvesting. In  1943 pull-type machines on the farms studied cut ar 

a r ~ r a g e  of 300 acres. Under these conditions, growers estimated the life o- 
bull-type combine in use during 1943 to  be 5 years. Repairs for these 
ines amounted to 5 percent of the cost new. 

XUENCE OF CERTAIN FACTORS ON INCOME AS A BASIS FOI; 
PLANNING FARM ADJUSTMENTS 

-'he reader's attention has been called to  some adjustments that  have been 
taking place in rice production and in farming methods during the war period. 
I t  has also been pointed out that when the Asiatic crop comes back on the 
world market there will be need for increased efficiency if production is to  be 
maintained a t  a profitable level. 
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This suggests that  successful farm operation depends on well-made plans 
for the future. The records of past performance, however, play an important 
part, that of providing dependable information on what can be expected from 

arm under conditions similar to those of the recent past. Estimates of 
ffects of newly adopted technical methods must be taken into account. 
lermore, prospects for change in price relationships must be considered. 
rded facts have significadce only as they help us to  anticipate future 
opments. Thus the whole process of farm business planning must be 
~ r d  looking. The relative advantage of each alternative needs t o  be 
dered. This type of farm planning is termed budgeting. 

pasic information pertaining to  production and production requirements 
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Table 17. Prices of items purchased and products sold 

Commodity 
1940 1 q43 I Unit I pnces I pnces 

I / Dollars 1 Dollars 
I terns purchased: 

Wages without board: 
. . . . . . . . . . . . . . . . . . . . . . . .  Previous to harvest.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  During harvest.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice seed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Binder twine.. 
Sack twine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Feed : 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Cottonseed meal.. 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice bran.. 
Cane hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Prairie hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Johnson grass hay. .  
Bone meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tractor operation: 
Gasoline (less tax) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kerosene 
Lube oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grease. 
Truck and pick-11p operation: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gasol~ne 
Lube oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grease 
Comblne operation: . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gasoline (!ess tax) 

Lube oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grease 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Contract trucking. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Irrigation water..  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dminq rough rice. 
cash iancl rent: 

Land in r ~ c e . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pasture land. .  

Products sold : 
Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r,o\vs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Hour 
Hour 
Barrel 
Pound 
Pound 
Hundred 

Ton 
Bushel 
l'on 
l'on 
Ton 
Ton 
Cwt. 
Cwt. 

Gallon 
Gallon 
Gallon 
Pound 

Gallon 
Gallon 
Pound 

Gallon 
Gallon 
Pound 
Barrel 
Acre 
Barrcl 

Acre 
Acre 

Barrel 
Cwt. 
Cwt. 

has been presented in the preceding section. This information is herein used 
in a budget analysis to  closely approximate the effect on income of such factors 
as size of farm, variations in prices, types of lease, variations in yield, systems 
of farming, and method of harvesting. Because of the amount of detail, all 
budgets are shown in summary form. 

In  these budgets typical crop and livestock organizations are used and canal 
irrigation is assumed in each case. The 10-year average yield reported for 
the state and average labor and power requirements with dark heavy soils 
are used for rice and normal feed and labor requirements and production are 
assumed for livestock. Average values are used in calculating the farm in- 
vestment. The operating costs of tractors, pick-up type trucks, and one and 
one-half ton trucks are based on average figures as are also the amounts of 
seed and other materials used, depreciation rates and repairs on improvements 
and equipment, prices of products sold, and materials and services purchased. 
Interest on investment is calculated a t  5 percent for real estate and 6 percent 
for all other. I n  all budgets i t  is assumed that,  in addition to  the labor of the 
operator, 86 days of family labor are also available. This was the average 
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amount contributed by the operator's family in 1940. Any labor required 
above that furnished by the operator and his family is assumed to  be hired. 
Except when otherwise indicated, i t  is assumed that  rice is harvested by binding 
and threshing and that  rough rice is delivered to  the warehouse or market in 
sacks. 

Growers supplied a large part of the price data shown in Table 17. I n  addi- 
tion to that obtained from farmers, price information was also secured from 
feed dealers, implement dealers, warehouse operators, and others who supply 
materials and services to  rice growers. Two price situations are used to  in- 
dicate the probable effect of wide variations in price relationships on income. 
Prices prevailing in 1940 are used to  represent relatively low or prewar prices 
and those experienced in 1943 to reflect relatively high or wartime prices. 

Influence of Size of Farm and Variations in Prices on Earnings 

The 37 rice system farms studied averaged 282 acres seeded to  rice. The 
rice crop on the 19 farms of less than average size ranged from 80 to  272 acres 
and averaged 180 acres. The average rice acreage for the remaining farms 
approximated the optimum for farms hariresting with binders and threshers, 
or about 400 acres. 

The influence of size of farm on income is herein illustrated by comparing 
the estimated earnings of a small rice system farm, one of average size, and 
another of optimum size. The typical situation in which rice system farmers 

Table 18. Budget summaries for rice system farms of three sizes. 1940 and 1943 prices 

1 1940 price situation 1 1943 price situation 

Items / Small 1 Average 1 ~p::~uml Small 1 Ay-tre 1 Optimunl 
size size size size 

Acres Acres Acres Acres Acres Acres 
Land organization: 

-1rres in rice.. . . . . . . . . . . . . . . .  400 
Total acres operated. . . . . . . . .  1 :$: 1 2:; 1 ::: :E 1 400 

Dollars Dollars Dollars Dollars Dollars Dollars 
Operator's farm investment: Total. 1 3,691 1 4,495 1 5,192 1 3,691 1 4,495 1 5,192 

Fsrm expenses: Total. . . . . . . . . . .  
Crop expense . . . . . . . . . . . . . . .  

. . . .  AIachinery and equipment. 
Hired labor. . . . . . . . . . . . . . . . .  
Ilent . . . . . . . . . . . . . . . . . . . . . . .  
Taxes. . . . . . . . . . . . . . . . . . . . . . .  

Labor and management r a g e . .  ... / 1,947 / 3,339 / 4,807 1 9,565 1 14,805 1 20.642 
I 

Total sales.. . . . . . . . . . . . . . . . . . . . .  
Products used in home.. 
Grose farm income. . . . . . . . . . . . . . .  
Total farm expenses. . . . . . . . . . . . .  
t-np3id family labor. .  . . . . . . . . . . .  
Depreciation . . . . . . . . . . . . . . . . . . . . .  
Total deductions.. . . . . . . . . . . . . . . .  
Returns to  capital and operator's 

labor. . . . . . . . . . . . . . . . . . . . . . .  
Intereet on investment'. . . . . . . . . .  

16 per cent of investment in  machinery and equipment.  

4,795 
2,489 
1,077 

659 
540 

30 

8,042 

8,042 
4,795 

172 
907 

5,874 

2,168 
221 

7,517 
3,797 
1,650 
1,188 

846 
3 6 

12,340 

12,340 
7,517 

172 
1,042 
8,731 

3,609 
270 

10,729 
5,371 
2,318 
1,800 
1,200 

40 

17,201 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

17,201 
10,729 

172 
1,181 

12,083 

5,119 
3 12 

7,031 
3,422 
1,186 
1,498 

900 
30 

18,153 

18,153 
7,031 

4:30 
907 

8,367 

9,786 
29 1 

11,309 
5,164 
1,818 
2,881 
1,410 

36 

16,266 
7,229 
2,556 
4,371 
2,000 

40 

27,856 

27,856 
11,309 

430 
1,042 

12,781 

15,075 
270 

38,831 

38,831 
16,266 

430 
1,181 

17,877 

20,954 
312 



34 EULLETIN NO. 676, TEXAS AGRICULTURAL EXPERIMENT STATION 

lease all land operated for cash, live in town, and maintain no livestock is 
assumed. Budget summaries for the three units of different size are shown 
in Table 18. 

The farm investment of the cash tenant is comprised entirely of machinery 
and equipment. The investment for the small unit was $3,691. Such a unit 
would require two tractors, a thresher, a pick-up type of truck, and a large 
part of the other equipment needed, on the larger farms. Farms of this size 
are not usually equipped with a farm truck and the practice is to hire grain 
trucked to warehouse or market. Nevertheless the investment in machinery 
and equipment was $205 per acre of rice as compared to $159 and $130, re- 
spectively, for the average size and the optimum size crop. 

Three tractors, a pick-up type truck, a farm truck, two binders, and a thresher 
would be included in the equipment found on most farms of average size. A 
fourth tractor was added to the equipment inventory in preparing the budget 
for the optimum size farm. 

At 1940 prices, estimated sales are $8,042 for the small unit, $12,340 for 
the average size unit, and $17,201 for the large unit. These differences are 
due entirely to the larger amount of rice sold from the larger farms since the 
same yield per acre is used in all cases. 

The estimated total expense for a 400-acre rice crop ($11,199 in 1940) is 
considerably greater than for a 282-acre crop ($7,635) or a 180-acre crop 
($4,795). Many of the expense items such as water, land rent, seed, binder 
twine, sacks, and tractor fuel are directly in proportion to the acreage of rice. 

The hired labor expense per acre of rice, however, is highest for the optimum 
size farm and lowest for the small size farm. The operator of a small rice farm 
can do a relatively large proportion of the preharvest work himself and thus 
effect some saving in hired labor. 

Total deductions include family labor and the decrease in inventory in 
addition to cash expenses. Unpaid family labor, contributed largely by school 
age boys, is commonly used when available to supplement the labor force. 
The average number of days of unpaid family labor reported for the farms 
studied was converted to man-equivalent days and valued a t  current wage 
rates without board. The decrease in inventory represents normal deprecia- 
tion on machinery and equipment. 

The return to capital and operator's labor (obtained by subtracting the 
total deductions from gross farm income) is the amount left as joint payment 
for the operator's labor and management and for the use of the capital invested 
in the farm business. Calculated on the basis of 1940 prices, the returns to 
capital and operator's labor for the small, the average, and the optimum rice 
farms were $2,168, $3,609, and $5,119, respectively. This return is some- 
times called net farm income. Assuming that 6 percent of the farm invest- 
ment (which includes only machinery and equipment in these cases) is adequate 
compensation for its use, the remainder is the amount received by the operator 
for his labor and managerial ability. 

At 1940 prices, the estimated labor and management wage fqr an optimum 
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size farm is $4,807, or more than double the $1,947 estimated for the 180-acre 
farm. Compared with the average size farm, there is a difference of $1,468 
in favor of the optimum. I n  general, farm earnings increase with size of farm 
under price relationships that  prevailed during 1940. 

Expanding operations to approximate the optimum acreage is one alternative 
of growers operating small or average size farms. This adjustment entails 
the use of additional machinery and an increase ifi total operating expenses. 
Increasing the size of farm will permit such farmers to  make more complete 
use of their operating capital and has the benefit of increased efficiency which 
is reflected in earnings. 

The size of farm may be increased by land purchase or by renting additional 
cropland. Generally speaking, rice growers would use the latter method. 
In either case he competes with other growers for land already developed or to  
be developed. Although there is still some undeveloped land in the area tha t  
is within reach of available sources of irrigation water, opportunities for en- 
larging individual rice farms in this way are limited. Consequently an increase 
in size for a large number of farms would necessitate that  numerous small 
units be combined into fewer farms of larger size. Management will, no 
doubt, play an important part in deciding which farmers are able to  make 
changes in size of farms. The more successful operators will be in the best 
position to obtain control of the land necessary to adjust the size of farm upward. 

The advantages of larger size tends to  be greater during periods of relatively 
high farm prices and to  be less during periods of relatively low prices. As 
the general price level rises, the prices of various materials and services used 
in production such as cash rent, water charges, fuel and oil for tractors and 
trucks, repairs, and taxes tend to  rise less rapidly than the price of rice. Be- 
cause of this lag a period of rapidly rising prices is favorable to  the grower. 
In 1943 the price of rough rice was more than double the 1940 price. During 
the period of 1940 to 1943, inclusive, rice prices increased more rapidly than did 
production costs. This resulted in a price situation in 1943 which was very 
favorable to  rice production. 

As shown in Table 18, a labor and management wage of $4,807 is estimated 
for an optimum sized rice system farm with 1940 prices. Assuming the same 
level of production in 1943, estimated earnings for this acreage are $20,642. 
In this case an increase of approximately 125 percent in the price of rough rice 
resulted in an estimated increase of more than 300 percent in the labor and 
management- wage of the operator. Estimated earnings for small sized and 
averaged sized rice farms ?how a similar rate of increase between these two 
years. 

Rice is among the basic commodities which have been assured support prices 
at 90 percent of parity for two full crop years following the end of the war. 
The present parity price for rice is about $5 per barrel. Assuming no change 
in the prices of the cost factors in the parity formula, a support price of about 
$4.50 per barrel can be expected for this two-year transition period.' Assuming 

:Louisiana Rural Economist, November 1944, p. 2. 
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no change in the law, the parity price will be lowered and the support price will 
be decreased accordingly as prices paid by farmers decrease. 

The price of cost items also tends to  go down more slowly than do rice prices 
during a period of price decline. This is an important factor to  be considered 
and emphasizes the importance of efficient operation in event the price of rice 
declines during the period following World War 11. 

\ 

Effect of Type of Lease on Earnings 

A very high proportion of the land seeded to rice on the cooperating farms 
is leased. Two types of leases are in common use, namely: cash lease and 
share lease. I n  the first case the grower pays a stipulated amount of cash 
per acre for the use of the land devoted to rice. The grower owns the machinery 
used in making the .crop and furnishes labor, planting seed, irrigation water, 
and bears a11 other expenses for materials and services required to produce and 
market the crop. Three dollars per acre was the usual cash rental rate for land 
seeded to rice a t  the time the study mas made. The rental rate tends to remain 
the same from year to year except in case of extreme variations in the price of 
rice. I n  1943, $5 per acre was a common cash rental for rice land, notwithstand- 
ing some growers were renting a t  a lower rate. Generally speaking, adjustments 
in the cash rental rate tend to  lag somewhat behind changes in rice prices. 

The most common share rental agreement provides that the landlord furnish 
the land, the water, and the planting seed, and receive one-half of the crop as 
rent. The grower is responsible for all other costs of operation. The land- 
lord pays his share of any storage and selling costs. 

A comparison of estimated earnings for an optimum rice acreage leased for 
cash and on the share basis is shown in Table 19. Rice, of course, would be 
the only source of income. All rice sales are credited to  the operator in each 
instance. I n  the case of share rent operations the value of the landlord's 
share of the crop was entered as expense to  the grower. 

At 1940 prices the total farm expenses, assuming share rent, was estimated 
t o  be $13,890 as compared with a total of $10,729 assuming cash rent. Since 
the landlord furnishes irrigation water and seed and pays a share of the storage 
and selling charges, growers with share leases have much lower operating 
expenses than do operators with cash leases. This advantage is more than 
offset, however, by the difference in rent paid to  the landlord. 

The estimated labor and management wage of a cash rent operator was 
$4,807 a t  1940 prices or more than double the $2,116 for a share rent operator. 
At 1943 prices the labor and management wage for these same situations would 
be $20,642 and $9,482, respectively. 

The landlord shares the risk of making the crop by furnishing the land, r~a t e r ,  
and seed, and to  this extent insures the grower against loss in case of crop 
failure. The operator, however, pays a very high price for such insurance. 

Less operating capita1 is required to  finance a rice crop with a share lease 
than when land is rented for cash. For this reason share leases are attractive 
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Table 19. Budget summaries involving two common types of lease arrangement. 1940 and 
1943 prices 

1 1940 price situation 1 1943 price situation 

Items 
Rice land Rice land 

rented Rice land rented Rice land 1 for share rented for share rented 
of crop for cash of crop for cash 

Land organization: 
400 400 400 

Dollars Dollars Dollars Dollars 
Operator's farm investment: Tota l .  . . . . . . . . I  5,192 / 5,192 / 5,192 / 5,192 

Farm expenses: Tota l .  . . . . . . . . . . . . . . . . . . .  
Crop expenses. . . . . . . . . . . . . . . . . . . . . . . . .  
llarhinery and equipment. .  . . . . . . . . . . . .  
Hirrd labor.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Rent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lahorind management wage. .  . . . . . . . . . . . . . I  2,116 1 4,807 1 9,482 1 20,642 

Total sales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Products used in home. . . . . . . . . . . . . . . . . . . . . . .  
Gross farrn income.. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Total farm expenses. 
Ynpaid family labor. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Drprcciation.. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Total tietll~ctions 

. . . . . .  Rcti.irns to capital and operator's labor.  
. . . . . . . . . . . . . . . . . . .  Interest on investment'. 

Ifi prr cent of investment in machinery and equipment. 

13,890 
897 

2,318 
1,800 
8,835 

40 

to growers who lack operating capital and are not financially able to withstand 
a heavy loss because of crop failure or low yields. With either 1940 or 1943 
price relationships, it would be very much to the advantage of growers to 
borrow the additional capital necessary to pay cash rent rather than to lease 
the land on the usual crop share basis. 

17,671 

ij:6ji.. 
13,890 

172 
1,181 

15,243 
2,428 

312 

Relationship of Yields to Income 

10,729 
5,371 
2,318 
1,800 
1,200 

40 

The highly specialized nature of rice farming tends to maximize the effect 
of variations in yield on income. Data in Table 5 indicate that average yields 
vary significantly from year to year. Yield data for individual farms show 
even greater variation. For example, the rice yields obtained in 1940 on the 
66 farms included in this study averaged 15.9 barrels per acre. Yields on 
individual farms, however, ranged from 10 bzrrels to 23.7 barrels per acre. 
Variations in yield resulted in proportionately greater variations in earnings. 

17,201 

17,201 
10,129 

172 
1,181 

12,083 
5,119 

312 

Estimated earnings for an optimum size rice system farm, assuming the 
average yield and the highest and the lowest yields obtained on cooperating 
farms in 1940, are shown in Table 20. In  all cases 1940 price levels and the 
leasing of land for cash are assumed. 

28,486 
1,574 
2,556 
4,371 

19,945 
40 

Only minor variatibns in total expenses result from variations in yield. Water 
charges, cash rent, machinery expenses, seed, labor, and taxes make up a large 
part of the total cost of producing rice, and these expenses are incurred regard- 

16,266 
7,299 
2,556 
4,371 
2,000 

40 

39,891 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

39,891 
28,486 

430 
1,181 

30.097 
9,194 

312 

38,831 

38,831 
16,266 

430 
1,1!1 

1 7 , 8 ~ 7  
20,934 

312 



38 BULLETIN NO. 676, TEXAS AGRICULTURAL EXPERIMENl 

20. Budget summaries for different yields of rice. 1940 prices 

Items 

1940 price situatic 1 10-b~g21 15.9- 23.7- 
barrel per barrel per 

acrc y~eld acrc yield acre yield 

Land organization: 
Acres in rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total acres operated.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Operator's farm investment: Total. . . . . . . . . . . . . . . . . . .  
Farm expenses: Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Crop expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Machinery and equipment,. . . . . . . . . . . . . . . . . . . . . . .  
Hired labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total sales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Products used in home.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gross farmincome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total farm expenses.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Unpaid family labor..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Depreciation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total deductions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Returns to capital and operator's labor. . . . . . . . . . . . . . . . .  
Interest on investment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Labor and management wage.. . . . . . . . . . . . . . . . . . . . . . . .  

Acres 

Dollars 
5,102 

Dollars 
5,192 

Acres 

400 
400 

less of the yield obtained. Items such as storage and marketing costs and the 
expense of hauling grain to  warehouse or market are the principal expenses 
directly associated with yields. The latter items are a small part of the total 
costs. Total cash expenses for the 10-barrel crop are $10,173 as compared to 
$10,889 in the case of the 15.9-barrel yield and $11,836' with a 23.7-barrel 
yield. 

I n  general, a yield of approximately 10 barrels per acre is necessary to break 
even on a rice crop a t  1940 prices. Such a yield (see column 1) would pay all 
expenses of making the crop but would not leave the operator anything for 
hisrlabor or management and would lack $188 of returning 6 percent interest 
onathe investment in machinery and equipment. 

Although variations in yields have little effect on total costs, they do affect 
per unit costs and this in turn results in wide variations in earnings. As shown in 
Table 20, an average yield of 15.9 barrels would be accompanied by a labor 
and management wage of $6,247 as compared with a return of $14,754 from 
the highest yield of 23.7 barrels. The latter yield is 49 percent ab 
average while the earnings are 136 percent greater. 

Unit costs can be kept low by maintaining yields a t  a high level. 
drop rapidly on land seeded continuiusly to  rice. This difficulty has Deen 
partially overcome by using the common rice-grass rotation. This rotation 
involves one year of rice with two t o  four years of grass. The rotation tends 
to  be shorter on the heavy dark soils than on the light sandy soils. 

During a period of favorable rice prices there is always the urge t c  
the length of time rice land is in pasture and to  seed a crop after one 
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years of grazing. As commonly practiced, such a procedure invariably results 
in lolver yields than is obtained with a longer rest period. With present methods, 
a four- to five-year rice-pasture rotation is necessary if yields are to  be main- 
tained at a profitable level on old rice land. I n  some cases an even longer 
rotation is needed. 

Generally speaking, land suitable for rice is abundant relative to available 
tources of irrigation water. As a result, rice farmers have been extravagant 
in their use of land. Since land was plentiful the simplest procedure has been 
to allow nature three or four years to recondition the soil after each rice crop. 
Thorough drainage, plowing or other cultivation to  aerate the soil, and seeding 
to promote an early grass cover are practices that  hasten the reconditioning 
of the soil for a subsequent rice crop. 

-4nother means of maintaining yields is through the use of commercial fertil- 
izer. The most extensive use of fertilizer has been in the territory around 
Beaumont and in the locality of Katy. To  date very little fertilizer has been 
used on rice in the western part of the area. 

Tests conducted by the Agricultural Experiment Substation a t  Beaumont 
indicate that i t  is profitable to  apply fertilizer to  rice in that  part of the area. 
The results as a whole show that  a good practice on the principal rice soils 
of t h ~  area is to  apply a combination of fertilizer carrying 20 pounds of nitrogen 
and 20 pounds of phosphoric acid per acre. Such a combination would be 
supplied in 100 pounds each of sulphate of ammonia and 20 percent super- 
phosphate and should be applied with the seed a t  planting time.8 At 1940 
prices, this amount of fertilizer cost $3.45 per acre. An increase in production 
of about 1 1,"2 barrels per acre was necessary t o  pay this added cost. 

Still another means of maintaining yields is through improvement in varieties. 
Xem varieties are being developed and tested continuously a t  the Beaumont 
Substation. The results are available to  all farmers and should be helpful 
in keeping them informed as to high yielding and better adapted varieties. 

Systems of Farming as Related to Income 

It has been shown' that the rice system and the rice-cattle systems are the 
types of farm organization commonly used by rice growers. Rice is the only 
important source of farm income from the rice system as contrasted with the 
rice-cattle system where both rice and beef cattle are major enterprises. The 
budget summaries in Table 21 show the estimated income for each system of 
farming. 

B cash lease arrangement was selected as typical of each system of farming. 
In 1940 land seeded to rice was rented for $3 per acre and grass land for 50 
cents per acre (see Table 17), but in 1943 the corresponding rental rates were 
$2 and 60 cents per acre, respectively. I n  the budget summaries shown in 
Table 21, rice is the only crop grown in either system of farming. An optimum 
size rice crop of 400 acres is used in each instance. I n  the case of the rice- 

8Texas Agr. Exp. Sta. Bul. 602, Fertilizers for Rice in Texas. 
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Table 21. Budget snmmaries of rice system and rice-cattle system farms. 1940 
and 1943 prices 

( 1940 price situation I 1943 price situation 

Items Rice Rice-cattle Rice 
system system system 1 A c r e s  1 Acres 1 Acres 

Rice-cattle 
system 

Acres 
Land organization: 

Acres in rice. . . . . . . . . . . . . . . . . . . . . . . . .  1 400 ) 4:: 1 400 1 400 
. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Acres in pasture. .  1,690 1,690 
. . . . .  Acres in farmstead.. . . . . . . . . . . . . . . . . . . . . . . . .  10 

Total acres operated. . . . . . . . . . . . . . . . . . . . . .  400. . 2,100 400" 2,100 

Livestock organization : 
Beef cows. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Horses and mules.. . . . . . . . . . . . . . . . . . . . .  
Dairy cows... . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chickens 

Operator's farm investment: Total. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land. 

Improvements (excl. residence). . . . . . . . . .  
ivlachinery and equipment.. . . . . . . . . . . . .  
Livestock. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

Number 1 Number Number 

21g 

Dollar? 
5,192 

. . . . . . . . . . . .  
5,192 

. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  

Farm Rice sales: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total..  
17,201 17,201 21,597 1 38,831 38""" 1 45,782 38-83! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Beef cattle 4,260 6,763 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other . . . . . . . . . .  186 

Dollars Dollars 
15,839 5,102 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  

.5;iji.. 5,192 
9,945 . . . . . . . . . .  

Farm expenses: Total. . . . . . . . . . . . . . . . . . . .  
Improvements (excl. residence) . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Crop expenses. 
Machinery and equipment.. . . . . . . . . . . . .  
Ilired labor.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Rent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Livestock expense.. . . . . . . . . . . . . . . . . . . .  
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total sales..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Products used in the home.. . . . . . . . . . . . . . . . .  
Gross farm income. . . . . . . . . . . . . . . . . . . . . . . .  
Total farm expenses.. . . . . . . . . . . . . . . . . . . . . .  
Unpaid family labor . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depreciation 
Total deductions.. . . . . . . . . . . . . . . . . . . . . . . . .  
Returns to capital and operator's labor.. . . . . .  
Interest on ~nvestment 1. . . . . . . . . . . . . . . . . . . .  
I , .I 

. . . . . . . . . . . . . .  Labor and management wage. / 4,807 / 6.71 1 / 20.642 1 23.926 

lReal estate a t  5 percent, other investments a t  6 percent. 

cattle system, i t  is assumed that  the grazing resources associated with rice 
production are utilized by the grower. Approximately 76 percent of the land 
included in the study is suitable for rice production. On this basis a farm 
unit totalling approximately 2,100 acres would provide for a 400-acre rice 
crop each year with the usual rotation of one year in rice and three years in 
grass. The 1,690 acres of pasture land would provide grazing for 210 beef 
cows. A typical livestock organization for such a farm would include 7 horses, 
2 dairy cows, and 90 chickens in addition to  the above mentioned beef cows. 
Dairy and poultry products are produced primarily for home use. 

The rice system is attractive to  growers with limited capital. An average 
value of the machinery and equipment needed to  handle a 400-acre rice crop 
is $5,200. An additional investment in livestock of about $10,000 a t  1940 
prices and $15,000 a t  1943 prices is required for the rice-cattle system. 
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The advantage of combin'ng the rice and beef cattle enterprises is partially 
offset by a larger cash rental and the expenses incurred in connection with 
the beef enterprise. The estimated labor and management wage for the rice- 
cattle system is, however, $1,900 above that  estimated for the rice system a t  
prices that prevailed during 1940. At 1943 prices the difference is nearly 
t.?,300 in favor of the rice-cattle system. Compared with a rice farm, the 
rice-cattle system is more diversified, gives a greater return to labor and manage- 
rcent, and provides a somewhat better distribution of income during the year. 
Furthermore, income on rice-cattle farms is less affected by crop failures or by 
2uctuations in the price of rice. 

1 Effect of Tenure on Income of Rice-Cattle Farmc 

Much of the land utilized for rice production is owned by non-residents 
and by individuals not engaged in agriculture. Many landowners are chiefly 
concerned with developing the mineral resources. The owner frequently 
obtains a greater return from mineral leases than from crop and grazing rentals. 
The possibility of mineral development tends t o  keep the price of land above 
it. ~ a lue  for agricultural production. Rental rates for agricultural uses on 
the other hand are fairly closely related to  the returns obtained from rice and 
heef cattle. 

An indication of the influence of tenure on income may be obtained by 
comparing the estimated earnings from cash tenant-operated and owner- 
~perated rice-cattle units. In  the first situation, 1,700 acres of pasture and 
100 acres of rice land are rented for cash as in the case described above under 
"Systems of Farming as Related to Income." The operator-owned farm is 
assumed to be identical in size and in crop and livestock organization to  the 
above. Here again, 1940 and 1943 price relationships are used. A summary 
of the analysis is shown in Table 22. 

The average value of rice land (without improvements) in 1940 was esti- 
aated by cooperating farmers to  be $20 per acre. Recent studies of the trend 
of land prices during World War I1 indicate considerable increase in the selling 
?rice of land used for rice production. Based on these studies, a value of $30 
per acre without improvements is assumed for 1943. 

The capital outlay for machinery and equipment and for livestock is assumed 
TO be the same regardless of type. of tenure. The real estate investment of the 
o~vner-operator is approximately $45,000 a t  1940 prices and nearly $66,000 a t  
1913 prices. Of course, tenant farmers have no real estate investment. Farm 
cales and gross farm income are the same for both-owner and tenant. Repairs 
and upkeep on improvements and real estate taxes are expenses of the owner 
not incurred by the tenant. These items, however, are more than offset by 
the cash rent paid by the tenant. 

Calculated on the basis of 1940 prices, the returns to  capital and operator's 
Iabor for the owner-operated and the tenant-operated farm are $8,899 and 
$7,661, respectively. After interest is deducted for the investment in farm 
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Table 22. Budget summaries of owner-operated and cash tenant-operated rice-cattle farms, 
1940 and 1943 prices 

I I 

1940 price situation / 192.7 price situation 

Items Cash Cash 

Land orqanization: 
Acrcs in rlce. 400 .I 00 100 

. . . . . . . . . . . . . . . . . . . .  Acre. in pasture..  
Acres In farmstead. 1 0  

Total acres opcrated. 

I Number I Num1,er ( Number ( Slimher 
Livestock organization: 

Beef cows. . . . . . . . . . . . . . . . . . . . . . . . . . . .  210 210 
. . . . . . . . . . . . . . . . . . . . .  Ilorscs and mules. 

Dairy cows . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Chicltens.. 

Dollars 
Operator's farm investment: Total.  . . . . . . . .  60,789 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land.  42,000 
. . . . . . . . . .  Improvements (excl. residence) 2,9:)0 

. . . . . . . . . . . .  Alachinery and equipment..  5,s:) 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Livestocli 9 ,!)4<5 

. . . . . . . . . . . . . . . . . . . . . .  Farm sales: To ta l . .  21,507 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice 17,201 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Reef cattle.  4,200. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 136' 

. . . . . . . . . . . . . . . . . . .  Farm expenses: Total .  11,233 
. . . . . . . . . .  Improvements (excl. residence) 201 

. . . . . . . . . . . . . . . . . . . . . . . .  Crop expenses. 5 ,371 
. . . . . . . . . . . . .  RTachincry and equipment. 2,353 

. . . . . . . . . . . . . . . . . . . . . . . . .  Iiirctl labor.. 1,948 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rent 

. . . . . . . . . . . . . . . . . . .  Livestock expense.. 791 
Taxrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total salcs. 21,597 
Products used in  the  home.. . . . . . . . . . . . . . . . .  14:) 

. . . . . . . . . . . . . . . . . . . . . . . .  Gross farm income. 21 ,746 .-. . . . . . . . . . . . . . . . . . . . . . .  I otal farm expenses. , l l ,  2:3:% 
Unpaid famlly labor. . . . . . . . . . . . . . . . . . . . . . .  172 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depreciation. 1 , 4 5 3  
. . . . . . . . . . . . . . . . . . . . . . . . .  Total deductions. 12,829 

Returns to capital and  operator's labor..  . . . . .  8 ,  S!)!) 
. . . . . . . . . . . . . . . . . . .  Interest on invcstmentl. 3,327 

Dollars 
15,839 

. . . . . . . . . .  

1 .''!:I 
20. SSS 
)-,,I)<? -. 
1 . 1 \7') 

Labor and management wage. . . . . . . . . . . . . . .  / 5,672 1 6,711 I 22,576 / 23.926 

1Real estate a t  5 percent, other investments a t  6 percent. 

real estate a t  5 percent and for all other farm investments a t  6-percent, the 
owner-operator has an estimated labor and management wage of $5,672 com- 
pared with $6,711 in the case of the cash tenant. 

- This analysis indicates that  the rice-cattle system is profitable for both 
owner-operators and cash tenants under the conditions assumed. It also 
indicates that  a t  rates prevailing during 1940, land prices are high relative 
to  cash rent and tha t  i t  is more profitable to  lease for cash than to own land 
used exclusively for rice-cattle production. The labor and management IT-age 
of an owner-operator and a cash tenant would have been approximately the 
same had an interest rate of 2.75 percent been deducted for the investment 
in land and improvements. Earnings in 1940 would have returned 5 percent 
interest on a land value of approximately $12 per acre and a t  the same time 
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would have provided the owner-operator the same labor and ma 
vage as was obtained by the cash tenant-operator. 

'EXAS 4: 

.nagemen 

,4t 1943 prices the estimated labor and management wage was $22,576 an( 
$33,926, respectively, for the owner-operator and for the cash tenant. Thi 
was a difference of $1,350 in favor of renting for cash. I n  other words, i t  wa 
more profitable in 1943 for rice-cattle farmers to  lease rice land for $5 per acrc 
and pasture land for 60 cents per acre than to  buy the land a t  $30 per acre 
The labor and management wage of the owner-operator and the cash tenan 
would have been the same had an interest rate of 3.2 percent instead of 5 per 
cent been deducted for the investment in rezl estate. I t  would also have beel 
the same with interest a t  5 percent and land a t  $20 per acre. 

Relationship of Method of Harvesting to Income 

1 r l  

has 
for 

rn 

1 

bin 
me1 
n-a: 
Thc 

'he peak demand for labor in rice production occurs a t  harvest time. Thc 
~ortance of labor in the cost of harvesting has created a great deal of interes 
!abor saving practices. A significant development during the mar periocl 

been the substitution of combine harvesting and artificial drying of rice 
binding and threshing. 

'he use of rice combines and rice driers is not an entirely new practice i~ 
1 exas. As early as 1929 a few large combines were brought in from the whea. 
belt. In 1930 a drier wa? installed and operated a t  Nome, Texas, but its lac& 
of capacity and ball< storaxe facilitie~ limited its use. Combine harvesting 
did not gain favor a t  that, time and the reasons are apparent. First, the com. 

es were not weI1 designed for rice harvestinq. Second, with the combint 
thod the grain must be artificially dried, a practice about which very littlf 
; linon-n a t  that time. Third, cheap farm labor was available in abundance 
D present conlbines and driers are, however, satisfactorily reducing lab01 

power requirements. 

contf 
alTer;i 
and 1 

I by b 

mbine operators generally agree that  less grain is lost in the field u711en 
is combined than when cllt with a binder and threshed. The growers 
lcted estimated that combining reduced the waste in harvesting by ar 
lge of 1.5 barrels per acre. They point out that  losses due to  lodgill~ 
to adverse weather are reduced and less grain is lost by shattering anc 
ird damage. 

1 
aSS 
SUC 

n n t  

rhe results of an appraisal of the effect of combine harvesting on incomt 
uming the prewar price situation of 1940 and wartime price relationship: 
h as existed during 1943 are shown in Table 23. A rice system unit o 

,,,imum size operating under a cash lease is also assumed. It is estimatec 
that two of the 6- or 7-foot pull-type combines or one 12- or 14-foot self-pro. 
pelled combine is needed to harvest the optimum crop of 400 acres. It i: 
assumed that combined rice would be handled in bulk and that  grain harvestec 
by the old method would be sacked. Since no prices for drying in 1940 arc 
availabIe, i t  was estimated that  20 cents per barrel was a reasonable chargf 
for rice drying a t  that price level. Estimated earnings are shown for harvesting 
by the old method of binding and threshing and with both self-propelled and 
pull-type combines. 
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Table 23. Budget summaries for different methods of harvesting rice. 1940 and 1943 prices 

Labor and management wage.. . . .  / 4.807 / 6,992 ( 6,909 1 20.042 / 25,748 1 25.568 

]Real estate a t  5 percent, other investments a t  6 percent. 

Items 

Land organization: 
Acres in rice.. . . . . . . . . . . . . . . .  

. . . . . . .  Total acres operated.. 

Operator's farm investment: Total. 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Improvements (excl. residence) 
Machinery and equipment.. . . .  
Livestock 

Farm expenses: Total. . . . . . . . . . .  
Improvements (excl. residence) 
Crop expenses.. . . . . . . . . . . . . .  
Rlachinery and equipment. . . .  
Hired labor. . . . . . . . . . . . . . . . .  
Itent.  . . . . . . . . . . . . . . . . . . . . . .  
Livestock expenses.. 
Tases . . . . . . . . . . . . . . . . . . . . . . .  

Total sales.. . . . . . . . . . . . . . . . . . . . .  
Productsusedinthehome 
Gross farm income. . . . . . . . . . . . . . .  
Total farm expenses. . . . . . . . . . . . . .  
Unpaid family labor. . . . . . . . . . . . .  
Depreciation. . . . . . . . . . . . . . . . . . . .  
Total deductions.. . . . . . . . . . . . . . . .  
Returns to capital and operator's 

labor. . . . . . . . . . . . . . . . . . . . . . .  
Interest on investmentl. . . . . . . . . .  

Compared to  binding and threshing, combine harvesting entails an increase 
in the equipment investment of from $500 to $900, depending on the type of 
combine used. The cost of operating binders and threshers is eliminated with 
combine harvesting but drying charges and operation of the combine are 
added cost items. Combine operators save the cost of sacks by handling rice 
in bulk. The greatest saving in expense, however, resulting from combine 
harvesting is the reduction in cost of harvesting labor. For each type of com- 
bine, this saving is approximately $1,100 a t  1940 prices and 82,600 a t  1943 
prices. Total farm expenses are estimated to  be approximately $750 to 8550 
less a t  1940 prices and $1,125 to  $1,300 less a t  1943 prices, depending on the 
type of combine used. 

At 1940 prices the estimated returns to  the operator's labor and management 
are $6,992 and $6,909, respectively, when self-propelled and pull-type combines 
are used compared with $4,807 for harvesting by binding and threshing. The 
difference is even more striking a t  prices prevailing in 1943 when harvesting 
labor was very expensive. At 1943 prices the difference in the estimated 
return to  labor and management is approximately $5,000 in favor of combine 

- - 

1940 price situation 1 1943 price situation 

Method of 

6-7-foot 
pull- 
type 

combine 

400 
400 

Dollars 
5,714 

. . - . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5,714 

9,967 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5,482 
2,513 

727 
1,200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
45 

19,159 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

19,159 
9,967 

172 
1,768 

11,907 

7,252 
343 

harvesting 
--pppp 

Binder 
and 

thresher 

-pp-pp 

400 
400 

 dollar^ 
5,192 

5,192 

, 16,266 

7:299 
2,556 
4,371 
2,000 

40 

38,831 

38,831 
16,286 

4.30 
1,181 

17,877 

20,954 
3 12 

Binder 
and 

thresher 

400 
400 

Dollars 
5,192 

5,192 

10,729 

5,371 
2,318 
1,800 
1,200 

40 

17,201 

17,201 
10,729 

172 
1,181 

12,083 

5,119 
312 

12-14- 
foot 
self- 

propelled 
combine 

400 
400 

Dollars 
6,109 

6,109 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9,885 

5,482 
2,456 

702 
1,200 

45 

19,159 

19,159 
9,885 

173 
1,741 

11,798 

7,359 
367 

12-14- 
foot 
self- 

propelled 
conibine 

400 
400 

Dollars 
6,100 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

6,109 

14,963 

8,546 
2,650 
1,722 
2,000 

45 

43,249 

43,249 
14,963 

430 
1,741 

17,134 

46,115 
:<6 7 

6-7-foot 
pull- 
type 

combine 

400 
400 

Dollars 
5,714 

5,714 

15,140 

8,546 
, 7 6 0  
1,750 
2,000 

. . . . . . . . .  
43,249 

43,249 
15,140 

43 0 
1,768 

17,3RS 

25,911 
343 



llill Y e :  

ations 

A 1: 
is due 

sting. Combining, gives the farmer better control of harvesti,,, urc.- 
by making him less dependent on seasonal labor. 

bind 
incrc 
whe 
peril 
as i: 
in tl 
rice 
mav 

arge part of the increase in earnings resulting from the use of combines 
I to the elimination of a large part of the waste normally accompanying 

ling and threshing. Any delay in the harvesting of mature rice tends t o  
ease the waste. Losses are likely to  occur in both production and in quality 
n ripe grain remains uncut or when bundles remain in the shock for long 
ods. Combine harvesting-is not delayed as long following heavy rains 
; binding or threshing. It is not feasible to  bind rice while water stands 
ie field and a good job of threshing cannot be done with wet bundles. When 
heads are dry, however, the crop can be combined even though water 
be standing in the field. This is a great advantage during harvest seasons 
frequent rains delay binding and threshing. when 

Rict 
soon a . . 

? that  is combined is safe from hurricane or other weather damage as 
s it  reaches the drier. On the other hand a crop that  is cut with a binder 

1s subject to  this type of damage for a period of 10 days to  two weeks while 
curing in the shock previous to  threshing. The likelihood of heavy loss due t o  
a hurricane is reduced to the extent that  combining shortens the time required 
to get ripened grain under cover. 

Max 
the ex 
materi 
~ n n i n r  

ly  of the combines now in use were not designed for rice harvesting, and 
pense incurred by growers in converting them for use in rice fields added 
ally to  the investment. As machinery manufacturers adapt harvesting 

,,-.,.nent to the needs of the rice farmer, i t  is expected that  such costs will 
be eliminated and that  in general the machines will give better service. 

CONCLUSIONS 

The 
indicat 
imilm 

estimated effect on income of certain alternatives open to  rice farmers 
,es the direction which adjustments should take in order t o  obtain max- 

.- returns. A brief appraisal of alternative adjustments as indicated by 
study follows: 

In general, farm income increases with size of farm. Increasing the 
)f farm is a profitable alternative for farmers growing less than the optimum 

sized rice crop of 400 acres. 

2. Larger earnings were obtained by tenant farmers who paid cash rent 
than by those paying share rent. I n  case of crop failure, the share tenant is 
partially insured against loss because the landlord shares the risk by  furnishing 
land, water, and seed. The risk taken by the landlord is not, however, in  
proportion to  the normal amount of rent received. 

3. A yield of about 10 barrels per acre would pay the expenses incurred 
in making a rice crop but  would leave the operator nothing for his labor and 
management. Yields must be maintained above this level to  insure profitable 
production. Yields are adversely affected by shortening the interval between 
rice crops. As commonly practiced, i t  is necessary tha t  rice land be in pasture 
for 3 or 4 years between rice crops if profitable yields are to  be obtained. Re- 
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conditioning of rice land may be speeded up by thorough drainage, aerating 
the soil, and seeding to obtain an early stand of grass after each rice crop. 
I n  some parts of the area the use of commercial fertilizer has been profitable. 
Production is also increased by planting high yielding varieties. 

4. The rice-cattle system is more profitable than is the rice system. With 
the former type of organization there was a somewhat better distribution of 
income throughout the year and earnings are less affected by crop failure or 
fluctuation: in the price of rice. The change from a rice system to  a rice-cattle 
type of organization would result in a large increase in the total investment. 
It is als:, necessary that  the oczrator obtain control of grazing land in addition 
to the acreage seeded to rice. 

5 .  Land values are high relative to cash rental rates. I t  is more profitable 
to  lease for cash than to  own land. 

6. Farm earnings are increased by combine harvesting and artificial drying 
as compared to  the old method of binding and threshing. Harvesting costs 
are reduced as well as are losses due to lodging, shattering, adverse weather, 
and birds. 
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