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In general, changes in the quantity of grain harvested between 1982 and 1983 were offset by

changes in inventory. Relatively fixed demands in normally deficit states resulted in an increased

volume of receipts and transportation by rail and truck. Percentage changes in volume shipped were

less than percentage changes in production in most surplus states. Transportation requirements
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Preface

This bulletin reports the results of research conducted by the Southern Regional Research

Committee S-176, "Interregional Marketing Systems for Grains and Soybeans." This research,

initiated by the S-176 Committee, involved collection of grain flow data in nine states repre-

sented by members of the Committee.

This bulletin is one of a series of regional bulletins resulting from the research. Grain flow

data were collected for five grains (corn, soybeans, wheat, oats, and sorghum) for 1985 and for

three grains (corn, soybeans, and wheat) for the years 1982 and 1983. Each bulletin in the se-

ries reports data for one grain. The data were summarized and the survey coordinated under

the supervision of Joseph E. Vercimak in the Department of Agricultural Economics, University

of Illinois at Urbana-Champaign.

The work in this bulletin was completed under the supervision of a Grain Flow Subcommittee

of the S-176 Technical Committee. The members of that subcommittee were Lowell D. Hill and

Joseph E. Vercimak, University of Illinois; T. Q. Hutchinson, U.S. Department of Agriculture;

Jeffrey E. Jordan, University of Georgia; and Albert J. Allen, Mississippi State University. The

success of this project, however, is also due to the cooperation of over 900 grain marketing

firms and the efforts of researchers in all participating states.

The research was funded in part by the Federal Railroad Administration under contract No.

DTFR 53-84-C-00036; the Agricultural Marketing Serivce, USDA; the Agricultural Cooperative

Service, USDA; the Illinois Department of Agriculture; and the Soo Line Railroad.

Administration of the grant funds was coordinated by Joseph E. Vercimak.

Acknowledgements
The authors wish to acknowledge the contributions of Joe Vercimak for his leadership in collecting

and processing the 1982-83 grain flow information. The authors also wish to thank Debra Edinger
for typing the numerous revisions of the draft of this and the other grain flow publications. We ex-

press special appreciation to the following Research Assistants: Karen Bender, Daniel Marriott,

Shailendra Pradhan, Brian Anderson, and Jeffrey Austman, who spent many hours checking, recon-

ciling, and correcting the thousands of data entries required for the final tables in this report. Albert

Allen, Eric Wailes, and Stephen Ott served as the review committee, as the publications moved

through the various revisions.

IV



Contents

Purpose of the Study 1

Methodology 1

Corn Production and Supply 3

Corn Shipments and Receipts 7

Corn Shipments and Receipts in the Nine-State Region 12

Supplemental Analysis of Non-Participating States 17

Summary and Conclusions 18

Bibliography 21

Appendix 23



Figures and Tables

Tables

1 . Corn Supply and Disappearance In the United States

for Marketing Years from 1976 to 1987 3

2. Corn Production by Region and States, 1982 and 1983 4

3. Corn Supply by State for the Nine-State Area, 1982 and 1983 6

4. Interstate Corn Receipts in Selected States, 1982 and 1983 7

5. Interstate Corn Receipts in Selected States by Mode of

Transport, 1982 8

6. Interstate Corn Receipts in Selected States by Mode of

Transport, 1983 8

7. Interstate Corn Shipments in Selected States, 1982 and 1983 9

8. Interstate Corn Shipments in Selected States by Mode of

Transport, 1982 10

9. Interstate Corn Shipments in Selected States by Mode of

Transport, 1983 10

10. State Shares of Port Receipts of Corn, 1982 and 1983 11

1 1. Corn Receipts at Port Regions by State of Origin,

1982 and 1983 13

12. Corn Inspected for Export by Region and Port Area,

1982 and 1983. .. ...15

Appendix Tables

Receipts and Shipments of Corn by

State, 1982-83

Appendix A

1982 and 1983 Receipts and Shipments of

Corn by Statefar the 9 States

A-l. Alabama, 1982 23

A-2. Arkansas, 1982 24

A-3. Georgia, 1982 24

A-4. Illinois, 1982 25

A-5. Kentucky, 1982 26

A-6. Louisiana, 1982 26

A-7. Mississippi, 1982 27

A-8. Ohio, 1982 27

A-9. Tennessee, 1982 28

A-10. Alabama, 1983 28

A-l 1. Arkansas, 1983 29

A- 12. Georgia, 1983 29

A-13. Illinois, 1983 30

A-14. Kentucky, 1983 31

A-15. Louisiana, 1983 31

A-16. Mississippi, 1983 32

A-17. Ohio, 1983 32

A- 18. Tennessee, 1983 33

Appendix B

1982 Receipts and Shipments ofCorn by
Statefor All States (Rail and Barge Only)

B-l. Alabama, 1982 34

B-2. Arizona, 1982 35

B-3. Arkansas, 1982 35

B-4. California, 1982 36

B-5. Florida, 1982 36

B-6. Georgia, 1982 37

B-7. Illinois, 1982 37

B-8. Indiana, 1982 38

B-9. Iowa, 1982 38

B-10. Kansas, 1982 39

B-ll. Kentucky, 1982 39

VI



B-12. Louisiana, 1982 40

B-13. Maryland, 1982 40

B-14. Michigan, 1982 40

B-15. Minnesota, 1982 41

B-16. Mississippi, 1982 41

B-17. Missouri, 1982 42

B-18. Nebraska, 1982 42

B-19. North Carolina 43

B-20. North Dakota 43

B-21. Ohio, 1982 44

B-22. Oklahoma, 1982 44

B-23. Pennsylvania, 1982 44

B-24. South Carolina, 1982 45

B-25. South Dakota, 1982 45

B-26. Tennessee, 1982 46

B-27. Texas, 1982 46

B-28. Virginia, 1982 47

B-29. Washington, 1982 47

B-30. Wisconsin, 1982 48

B-31. California Ports, 1982 48

B-32. Chicago/Duluth Ports, 1982 48

B-33. Eastern Gulf Ports, 1982 49

B-34. Louisiana Gulf Ports, 1982 49

B-35. North Atlantic Ports, 1982 49

B-36. Pacific Northwest Ports, 1982 49

B-37. South Atlantic Ports, 1982 50

B-38. Texas Gulf Ports, 1982 50

B-39. Toledo Port Area, 1982 50

Appendix C

1983 Receipts and Shipments ofCorn by

Statefor All States (Rail and Barge Only)

C-l. Alabama, 1983 51

C-2. Arizona, 1983 52

C-3. Arkansas, 1983 52

C-4. California, 1983 53

C-5. Delaware, 1983 53

C-6. Florida, 1983 54

C-7. Georgia, 1983 54

C-8. Illinois, 1983... 55

C-9. Indiana, 1983 56

C-10. Iowa, 1983 57

C-ll. Kansas, 1983 58

C-12. Kentucky, 1983 58

C-13. Louisiana, 1983 59

C-14. Maryland, 1983 59

C-15. Michigan, 1983 60

C-16. Minnesota, 1983 60

C-17. Mississippi, 1983 61

C-18. Missouri, 1983 61

C-19. Nebraska, 1983 62

C-20. North Carolina, 1983 62

C-21. North Dakota, 1983 63

C-22. Ohio, 1983 63

C-23. Oklahoma, 1983 63

C-24. Pennsylvania, 1983 64

C-25. South Carolina, 1983 64

C-26. South Dakota, 1983 65

C-27. Tennessee, 1983 65

C-28. Texas, 1983 66

C-29. Virginia, 1983 66

C-30. Washington, 1983 67

C-31. Wisconsin, 1983 67

C-32. California Ports, 1983 68

C-33. Chicago/Duluth Ports, 1983 68

C-34. Eastern Gulf Ports, 1983 68

C-35. Louisiana Gulf Ports, 1983 68

C-36. North Atlantic Ports, 1983 69

C-37. Pacific Northwest Ports, 1983 69

C-38. South Atlantic Ports, 1983 69

C-39. Texas Gulf Ports, 1983 69

C-40. Toledo Port Area, 1983... ...70

VII



VIM



Impact of Production Changes on Corn Movements
Among Selected States, 1982-1983

Purpose of the Study

Introduction

Although there is considerable informa-

tion available regarding the production and

use of corn in the United States, there is less

information available concerning corn move-

ment and the importance of each transporta-

tion mode. Data on corn movements by
mode of transportation provide crucial input
for the decisions made by private industry.

Private firms need to know the history of

grain flows in order to make sound decisions

about investing or dis-investing in grain han-

dling capacity.

Corn movement data are also important for

government officials, who need to know cur-

rent patterns of transportation to judge how

changes in government policies and regula-

tions could affect various regions of the coun-

try. While government policies to reduce total

production in the United States have been in

operation for many years, their effects on

transportation requirements and direction of

grain movements are difficult to assess be-

cause many other factors also enter into the

determination of the marketing channel.

Changes in government programs often result

in relatively small changes in total production

because, in many cases, changes in yield have

offset changes in acreage. Changes in pro-

duction can also be offset by changes in in-

ventories held by government or private firms.

As a result, it is difficult to match changes in

origins, destinations, and modes of transport

with any particular policy.

All of these factors were involved in 1983

when a drought and the Payment-in-Kind

(PIK) program combined to reduce corn pro-

duction to its lowest level in eleven years.

The dramatic change in production between

1982 and 1983 provided an opportunity to

evaluate shifts in destinations and mode of

transport as the industry adapted to the re-

duced volume.

Nine states were selected for the compara-
tive analysis using a survey of grain handlers

for calendar years 1982 and 1983. States

participating in the survey were Alabama,

Arkansas, Georgia, Illinois, Kentucky,

Louisiana, Mississippi, Ohio, and Tennessee.

Each of these states is a member of the

Southern Regional Research Committee S-

176, "Interregional Marketing Systems for

Grains and Soybeans."

Objectives

The overall objective of this study was to

analyze the transportation of corn from ori-

gins in selected states to destinations during
1982 and 1983. The specific objectives of this

study were to ascertain:

(1) the volume of corn moved between var-

ious origins and destinations during 1982

and 1983;

(2) the market share of each transportation

mode employed in moving this corn;

(3) the effect of changes in corn production
and supply on shipment patterns.

Methodology
For sampling purposes, grain handling

firms were categorized according to function.

Categories included inland grain elevators,

export elevators, river elevators, feed firms,

corn processors, corn wet millers, corn dry

millers, flour millers, and other firms. For

descriptive purposes, elevators were further

classified as country, terminal, or subtermi-

nal elevators. Feed firms were further classi-

fied as feed processors, feed mills, feedlots,

or poultry operations.

The population of grain firms included all

domestic facilities handling unprocessed

grain after leaving the farm gate. The identi-

fication of a specific grain flow ended when
the grain was processed, fed, or exported.

For example, a feed processor was consid-

ered as a final destination for grain pro-



cessed into feed and no attempt was made to

identify grain movements after the grain was

processed or exported.

Listings of firms by size (i.e., storage capac-

ities, processing capacities, etc.) revealed a

skewed distribution for various firm categories

in most states. In these cases, a relatively

small percentage of firms handled a relatively

large proportion of the volume. Where the

number of firms in a particular firm class was

small, the sampling rate was 100 percent.

Where the population contained a small group
of high volume handlers or processors, the

high volume group was sampled at a rate of

100 percent. Sampling rates for the remain-

ing firms in a size category varied from 10 to

25 percent. Each state participant had the

flexibility to increase sampling rates as condi-

tions warranted.

Sample Expansion

Estimates of grain movements for each

state as a whole were obtained by expanding
each sample observation by an appropriate

multiplier. A multiplier of 4.0, for example,

was used to expand a sample of firms se-

lected at a rate of 25 percent for a particular

population strata. Likewise, a multiplier of

1.0 was used where firms in a particular size

or geographic group were sampled at a rate

of 100 percent.

Data Reconciliation Procedures

After survey data were compiled and tabu-

lated, a procedure for cross-checking grain

flows was devised in order to provide consis-

tent estimates of state-to-state flows. Due to

errors of sampling, estimation, or expansion,

survey data from the shipping state did not

always agree with the volume data estimated

from the survey in the receiving state. In

general, estimates obtained from the ship-

ping state were more accurate since receivers

(i.e., processors and exporters) often had less

information regarding the origins of their

grain. This was especially true where grain

was purchased through a broker. For truck

movements of grain, researchers reconciled

the differences between the quantity shipped
and the quantity received by utilizing survey
data from each state and researchers' knowl-

edge about shipping patterns, price relation-

ships, and production-utilization balances.

Secondary sources of information were

available for rail and barge movements be-

tween states. Estimates of state-to-state grain

movements by water were provided by the

Army Corps of Engineers. Estimates of state-

to-state grain movements by rail were pro-

vided by the carload waybill sample drawn by
the Interstate Commerce Commission.

The procedure for reconciling barge and

rail grain movements involved comparing

shipments reported by the Corps of Engineers

on inland waterways and waybill sample
statistics for railroads, with data received

from interviews. In some cases, secondary

data provided additional support for survey

estimates. In other cases, secondary data

provided a useful compromise where survey

figures varied widely.

Other important secondary data sources

were the estimates of "exportable surpluses"

produced in each state. Each state's repre-

sentative provided information about pro-

duction, consumption, inventory change,

and the remaining surplus or deficit avail-

able to be exported or imported by the state.

Because much of this information, especially

about consumption, was based on estimates,

the numbers were not expected to equal

those obtained from the survey. The "pro-

duction/utilization" estimates provided re-

searchers with a comparison of the quantity

of grain available to be exported from a state

with survey estimates of outbound ship-

ments. Estimates of production and utiliza-

tion are available from Wailes and Vercimak

(Wailes and Vercimak, 1988).

Comparisons among the various data

sources increased the confidence in estimates

obtained from sampling the population of



grain handling firms. The logic and consis-

tency of each flow summarized in this report

have been checked by each state representa-

tive conducting the survey.

Corn Production and Supply
The reduced corn production in 1983 due

to adverse weather conditions and the gov-

ernment's Payment-in-Kind program (PIK)

provided a contrast between 1982 and 1983.

In 1982, total U.S. corn production was 8.2

billion bushels, while production in 1983

was 4.2 billion bushels. The small 1983

corn crop was augmented by 2.5 billion

bushels released from stocks, but supplies in

1983 were still dramatically smaller than in

1982 (Table 1).

The decrease in production was not uni-

formly spread throughout the United States.

Although every state except Louisiana and

Wyoming showed a decrease in production, the

percentage of decrease ranged from a low of 2

percent in Arkansas to a high of 74 percent in

Virginia (Table 2). Among the main producing

states, primarily those located in the Lake,

Table 1.

Corn Supply



Table 2.



Table 2. Continued



Cornbelt, and Northern Plains regions, de-

creases varied from 63 percent in Missouri to

only 18 percent in North Dakota.

Three states included in this study,

Kentucky, Illinois, and Ohio, are normally

corn-surplus states that ship substantial

quantities of corn into the feed deficit areas of

the Southeast and Delta states, and provide

large volumes for export. These states suf-

fered large reductions in their 1983 corn crop.

Corn production fell by 70 percent in

Kentucky, 58 percent in Illinois, 51 percent in

Ohio, and 50 percent in Tennessee between

1982 and 1983. In contrast, Arkansas had

only a slight decline and Louisiana had a 58

percent increase in production. In 1983,

Louisiana attempted to implement a rural de-

velopment program by subsidizing gasohol.

This had some effect on local demands and

total disappearance.

Given the corn inventory carried forward

to 1983 and the PIK program, which was de-

signed to reduce government grain stocks,

corn supply (production plus net releases

from stocks) was the most important variable

which should have influenced grain market-

ing. Corn supplies for 1982 and 1983 are

shown in Table 3, along with the percentage

change between the two years. Notice that

releases from stocks tempered the drop in

corn production for most states. Corn sup-

ply increased in two of the nine states in-

cluded in this study (Georgia and Ohio),

while the fall in supplies varied from 3 per-

cent in Arkansas to 75 percent in Louisiana.

Supply changes and production changes
were inversely proportional for Georgia,

Louisiana, and Ohio. Supply decreases were

also much smaller than production de-

creases for other states, except Arkansas.

Table 3.



Corn Shipments and Receipts
Total receipts in the nine-state region

were virtually unchanged between 1982 and

1983, with increases in some states offset

by decreases in others (Table 4). Due to the

decline in production, several states, includ-

ing Arkansas, Illinois, Kentucky, and

Tennessee experienced increased receipts.

Shipments into these states were required to

meet the normal processing demands and

the traditional flow of grain into port areas.

Ohio receipts were relatively stable at 73

million bushels during both years. The in-

creased receipts in Arkansas, Illinois,

Kentucky, and Tennessee were offset by de-

creased receipts in Alabama, Georgia,

Louisiana, and Mississippi.

The mode of transport bringing supplies in

from the other states to the nine-state area

shifted between 1982 and 1983. In 1982, 34

percent of the receipts for the nine states

came by truck. In 1983, this percentage

dropped to 28 percent. Rail's share remained

relatively constant (53 percent in 1982 and 54

percent in 1983), while barge's share in-

creased from 13 percent to nearly 18 percent

between the two years (Tables 5 and 6).

Many of these receipts originated in a state

other than the nine states in the study.

Nearly all of the normally feed-deficit states in

the South increased their receipts by barge in

1983. For example, Alabama had a marked

increase in barge receipts from 26.5 million

bushels to 37.5 million bushels.

Interstate shipments included shipments

by the nine-state area to all states plus port

areas in the United States. Therefore, total

shipments exceeded total nine-state receipts

(Tables 4 and 7). In contrast to receipts.

Table 4.
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Nebraska. The change in ranking was due in

part to relative decreases in production be-

tween those two years in the different states

and to the shift from local destinations to port

destinations for many states.

There was a major decrease in Illinois ship-

ments to the Louisiana Gulf and the Atlantic

ports as a result of the shortfall in production

(Table 11). Indiana also reduced its ship-

ments to port areas by 30 percent, primarily

in barge shipments. Kentucky's loss of export

share came as a result of its shortfall in pro-

duction. Ohio reduced its shipments to

Toledo due to dramatically reduced exports

from the Toledo area in 1983. Ohio also de-

creased shipments to the South Atlantic and

all other port areas. None of the other states

in the nine-state study region were major

players in shipments to ports for either year.

Thus, the 1983 production shortfall had little

impact on their port shipments.

The volume of corn inspected for export

from the Louisiana Gulf region was approxi-

mately the same in 1983 as in 1982 (Table

12). However, there was an increase in export

volume from the Pacific ports and in direct

shipments from the interior of the United

States. The dramatic increase in export vol-

ume from Pacific ports, linked to increased

corn exports to Asia, raised the Pacific's share

of total exports from 4 percent to 12 percent.

Direct shipments from the interior of the

United States jumped from .2 million to 50.6

million bushels between 1982 and 1983.

Corn Shipments and Receipts in

the Nine-State Region

Alabama

The detailed data in the Appendix tables re-

veal interesting patterns of change in mode

and destinations between states. Alabama ex-

perienced a 28 percent decrease in production

(Table 2) and receipts fell by 6 percent (Table

3), forcing shipments to fall by 42 percent.

The Alabama corn inventory reduction helped

offset the lower production, but total supply

was still 23 percent lower in 1983.

The loss of receipts from Illinois, Indiana,

and Kentucky was partially offset by higher

volumes of barge shipments from Iowa, Ohio,

and Minnesota. Receipts from these states in-

creased barge's share from 38 percent in 1982

to 56 percent in 1983. Shipments from

Alabama decreased from 1 1.4 million bushels

in 1982 to 6.6 million bushels in 1983. Rail

shipments increased (primarily to Florida) and

rail became the predominant mode of trans-

portation. Shipments to ports declined from

4.1 to 1.5 million bushels. The short supply

limited Alabama's shipments to nearby do-

mestic feeders. Truck shipments to Louisiana

the largest destination in 1982 dropped

to zero in 1983 as a result of Louisiana's in-

creased production.

Arkansas

Arkansas' production declined by only 2

percent, but receipts increased by 12.9 per-

cent (over 14 million bushels). Most of the in-

crease came by rail. Increased receipts from

Indiana, Minnesota, and Nebraska helped en-

hance rail's share at the expense of barge.

Receipts from Illinois, Iowa, and Missouri de-

clined in response to the shortfall in produc-

tion. Arkansas' shipments also increased (by

2.5 million bushels) during 1983, particularly

to Oklahoma.

12
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Table 12.

Corn Inspected for Export by Region and Port Area, 1982 and 1983.

1982 1983

Port region

Percent

Total volume Percent share Total volume Percent share change

Great Lakes Region

Chicago Area

Duluth Area

Toledo Area

Saginaw Area

Subtotal

Atlantic Region

North

South

Subtotal

Gulf Region

Louisiana Gulf

Eastern Gulf

Texas Gulf

Subtotal

Pacific Region

Columbia River

Puget Sound

California Ports

Subtotal

Interior Region
8

Subtotal

thousands of bushels

31,611

2,899

84,512

2,093

121,115

85,848

323,892

409,740

1,244,975

18,376

50,939

1,314,290

5,409

51,378

24,488

81,275

200

200

1.64

0.15

4.39

0.11

6.29

4.46

16.81

21.27

64.62

0.95

2.64

68.22

0.28

2.67

1.27

4.22

0.01

0.01

19,737

22,113

40,491

82,341

69,092

174,700

243,792

1,216,276

3,088

44,040

1,263,404

37,636

138,731

45,440

221,807

50,587

50,587

1.06

1.19

2.17

0.00

4.42

3.71

9.38

13.09

65.32

0.17

2.37

67.85

2.02

7.45

2.44

11.91

2.72

2.72

-37.56

662.78

-52.09

-100.00

-32.01

-19.52

-46.06

-40.50

-2.31

-83.20

-13.54

-3.87

595.80

170.02

85.56

172.91

25,193.50

25,193.50

Total 1,926,620 100.00 1,861,931 100.00 -3.36

a Includes direct shipments to Mexico and Canada.

Source: Grain and Feed Market News, Agricultural Marketing Service, U.S.D.A., Washington, D.C.,

various issues.
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Georgia

Georgia inventory changes more than offset

changes in production between 1982 and

1983. Georgia's production fell by 20 percent,

but if inventory changes are considered,

Georgia's corn supply actually increased by
12 percent. Interstate shipments by Georgia

increased 20 percent in 1983, reflecting the

larger supply. The larger supply also explains

Georgia's 50 percent increase in intrastate

shipments. Georgia's interstate receipts fell

by 29 percent. The larger supply in Georgia

and lower production in the surrounding
states reduced truck shipments into Georgia.

Illinois

Corn production in Illinois fell by more

than 50 percent in 1983 from 1.5 billion

bushels to .6 billion bushels (Table 2). The

Illinois surplus fell by more than 157 million

bushels (in spite of inventory depletions to

supplement production). Receipts increased

by 22 million bushels and shipments fell by
111 million bushels. Truck transport ac-

counted for 73 percent of receipts in 1982,

but rail was the most common receipt method

in 1983 with a 54 percent share. Iowa,

Michigan, and Minnesota accounted for most

of Illinois' increased receipts all three in-

creased their rail shipments to Illinois sub-

stantially in 1983. Iowa usually ships sub-

stantial quantities of corn to Illinois by truck,

but the large rail shipments in 1983 could

have been in response to the PIK program,
which encouraged the movement of grain out

of inventories.

The relative importance of rail, truck, and

barge in Illinois changed only slightly between

1982 and 1983. Given Illinois' access to the

Mississippi River, the most economical alter-

native was to ship to the Gulf ports. There

was an absolute decline in volume for all

modes, but rail was most affected. Barge vol-

ume to port areas was maintained, but rail

shipments to Atlantic and Louisiana Gulf

ports fell markedly. There was a shift from

truck to rail for intrastate shipments rail's

share went from 9 percent in 1982 to 21 per-

cent in 1983 while truck's share had a con-

comitant decline.

Kentucky

Even though Kentucky experienced a 70

percent decrease in production between 1982

and 1983, total corn supply from the state fell

only 23 percent. Interstate shipments fell from

82.4 million bushels in 1982 to 47.2 million

bushels in 1983. Much of the reduction in

1983 shipments was in barge shipments to the

Louisiana Gulf (reduced by 18 million bushels

between the two years). Most other destina-

tions had only small reductions in volume.

Rail gained market share in 1983 as compared
to truck and barge. Shorter truck hauls, par-

ticularly to Tennessee, were cut more sharply

than rail volumes. The modal shares in trans-

portation changed little between 1982 and

1983 for Kentucky interstate receipts and

shipments. Kentucky drew more corn from

Indiana in 1982 to cover its feeding and pro-

cessing needs, with most of it transported by
truck. Intrastate shipments in Kentucky fell

by more than the drop in supply (49 percent),

but less than the fall in production.

Louisiana

Louisiana's 58 percent increase in produc-
tion was offset by increased ending inventory

in storage, such that corn supply in the state

fell 75 percent. Louisiana's total interstate

shipments was 7 percent lower in 1983, a

drop that is consistent with its lower volume

of supplies. Intrastate shipments in

Louisiana still increased by 56 percent, as a

result of the need to handle the larger produc-

tion. Interstate receipts fell by 27 percent,

due primarily to the lower volume of supplies

available from Illinois. The low volume of sup-

plies in Alabama (down 25 percent) and in

Mississippi (down 28 percent) in 1983 elimi-

nated Louisiana's receipts from those states.
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Receipts by barge and rail increased in

1983 primarily as a result of large shipments
from Iowa by barge and Nebraska by rail.

Mississippi

Mississippi received less corn from out-of-

state in 1983 than in 1982, despite the 37

percent drop in production and 29 percent de-

crease in supply. Interstate shipments fell by
3.6 million bushels to compensate for reduced

imports and lower supplies. Less corn was

received from Illinois, Kentucky, and

Tennessee all states severely affected by
low yields. Rail receipts accounted for over 88

percent of total interstate receipts for

Mississippi in both years. Intrastate ship-

ments, moved mostly by rail in 1982, were

moved exclusively by truck in 1983, but vol-

umes were small in both years.

Ohio

There was a significant release of corn

stocks in Ohio, even though production fell

from 456 million bushels in 1982 to 224 mil-

lion bushels in 1983. Consequently, the Ohio

surplus in 1983 was nearly 41 million bushels

greater than in 1982. Ohio's total receipts did

not change, while total shipments declined by
over 29 million bushels. Rail made up 57 per-

cent of Ohio's shipments during 1982, increas-

ing to 69 percent in 1983. Most of the reduced

shipments from Ohio were accounted for by

lower truck shipments to the Toledo port.

Ohio's shift toward rail was also apparent in

the intrastate shipments. Nearly all of Ohio's

intrastate shipments were by truck in 1982,

but in 1983, rail shipments accounted for 8

percent of intrastate movements. The 49 per-

cent reduction in 1983 intrastate shipments

reflects the decreased production. Most of the

release in inventory was moved by rail.

Tennessee

Tennessee not only experienced a 59 per-

cent decline in production, but also accumu-

lated corn inventories in 1983. Increased

corn receipts from Indiana, Iowa, Michigan,

Ohio, and Wisconsin more than offset reduced

receipts from Illinois and Kentucky. In total,

interstate receipts jumped from 69.6 million

bushels in 1982 to 82. 1 million bushels in

1983. Barge shipments accounted for a

slightly higher percentage of interstate re-

ceipts in 1983.

Tennessee reduced its interstate shipments
between the two years by 11.5 million

bushels. Rail's share of shipments fell from

53 percent in 1982 to 44 percent in 1983.

There wasn't enough corn available for

Tennessee to ship corn by rail to states like

Alabama and Mississippi. Intrastate ship-

ments only fell by 27 percent, despite the

large reductions in production and supply.

Essentially, all intrastate shipments were by
truck in both years.

Supplemental Analysis of Non-

Participating States

Although only nine states were included in

the survey of grain handling firms, other data

sources provided information on volumes

shipped by rail and barge. For the nine states

in the survey, these data from secondary

sources were adjusted and allocated to desti-

nations using the information provided in sur-

vey response. No similar basis for adjustment
was available for other states. However, these

data show useful relationships and changes
over time and are included in Appendix B

(1982 data) and Appendix C (1983 data) for all

states. These tables included all adjustments

presented in Appendix A as well as unad-

justed data for non-participating states.

Two cornbelt states Indiana and Iowa

were not in the survey, but were important

suppliers to corn-deficit states in the

Southeast. Indiana's corn production in

1983 was 340 million bushels versus 790

million bushels in 1982 (Table 2). However,

corn inventories in Indiana fell by over 500
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million bushels between 1982 and 1983, in-

creasing corn supply by 10 percent. Rail and

barge shipments from Indiana in 1983 were

18 percent below their 1982 level, but all of

that decrease was accounted for by smaller

shipments from Indiana to various port

areas. Interstate truck shipments, which

were not identified in this study, must have

been substantially larger in 1983 than in

1982. Both Indiana and Iowa had large in-

creases in intrastate shipments by rail and

barge (122 percent and 99 percent respec-

tively), which could indicate movements re-

lated to the PIK program.

Despite Iowa's short crop in 1982 (743 mil-

lion bushels) as compared to 1983 (1.58 bil-

lion bushels), corn supply was 18 percent

higher than in 1982 (Table 2). Almost 800

million bushels of corn inventory in Iowa en-

tered the market in 1983. Corn shipments

from Iowa in 1983 were 151 million bushels

higher than in 1982, which may be underesti-

mated because truck shipments were not in-

cluded (Appendix Tables B-9 and C-9).

Increased shipments to port areas took 60

million bushels of the 151 million, but the

rest went to domestic destinations. Every

southeastern state, except Arkansas, had

larger corn receipts from Iowa in 1983 than in

1982. In total, the nine states in this study

increased their receipts of Iowa corn by 44.5

million bushels in 1983 as compared to 1982

(a 62 percent increase). The PIK program was

undoubtedly a major influence in Iowa's pat-

tern of shipments. Iowa farmers withdrew 6.3

million acres from corn production (42.6 per-

cent of their base acreage) with a participation

rate of 78.9 percent compared to a national

average of 71.4 percent.

Summary and Conclusions

The comparison between 1982 and 1983

gives an interesting picture of how the grain

marketing system reacts to changes in grain

production and policy. Production in the

nine-state region covered in this study fell 56

percent between 1982 and 1983. Some of this

decrease was due to the PIK program, while

some was due to the severe drought.

However, large beginning inventories were

moved into the market and helped maintain

the supplies, resulting in a decrease of only 7

percent in available supply in the region.

Interstate receipts by the nine-state region

were unchanged, but interstate shipments fell

by 16 percent.

There is a distinction between the changes
that occurred in production and in supply be-

tween 1982 and 1983. Released corn from

carryover stocks cushioned the effects of the

dramatically reduced corn crop in 1983.

Generally, those states that had lower sup-

plies in 1983 than in 1982 reported increased

interstate receipts, decreased interstate ship-

ments, and decreased intrastate shipments

(or vice versa if there was a higher supply).

However, Louisiana and Alabama did not fit

this pattern for interstate receipts. Their sup-

ply fell in 1983, despite increased receipts,

though this might be partially explained for

Louisiana by transshipment to Louisiana Gulf

ports and increased use in production of alco-

hol. The result for Alabama might reflect the

large reduction in Alabama interstate ship-

ments, which allowed Alabama's interstate re-

ceipts to fall slightly despite a smaller supply.

Ohio did not fit this pattern for interstate

shipments (its supply increased, but its inter-

state shipments fell).

Intrastate shipments in three states

(Louisiana, Mississippi, and Ohio) were not

positively related to com supply. Again,

transshipment of exports could explain this

occurrence for Louisiana. Mississippi han-

dled its reduced supply by lowering interstate
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receipts and shipments while increasing its

intrastate shipments, using its corn supply

for feed and processing instead of importing

and exporting corn. Ohio's reduction in in-

trastate shipments was probably due to lower

production in the state for 1983. Corn inven-

tories may have been used in the local area

for feed and processing consumption, so that

intrastate shipments were not required.

It is impossible to determine how much of

the change in corn flows reported in this

study was due exclusively to the PIK program.

It was alleged that substantial volumes of

corn were moved between some regions sim-

ply because of price differences for certificates

in the government program. Seven of the nine

states in this study had percentage changes
in intrastate shipments which were greater

than the percentage changes in supply (the

exceptions were Ohio and Tennessee).

Indiana and Iowa, two states which are impor-

tant corn-producing states and suppliers to

the Southeast, also had substantially larger

increases in intrastate shipments than their

supply increases. Intrastate movements in

Georgia were also much larger in 1983 than

corn production or supply would seem to war-

rant. Many of these intrastate movements

could have been caused by PIK certificate re-

demption In areas of the state where corn in-

ventories were not available, forcing additional

shipments of corn.

Changes in interstate movements in each

of the nine states seemed to reflect the per-

centage changes in supply between the years.

One exception to this rule was Arkansas,

where interstate shipments increased three

fold, while corn supply fell slightly.

Otherwise, percentage changes in interstate

shipments were generally smaller than the

percentage changes in corn supply.

There was a tendency for interstate ship-

ments of corn to move further in 1983 than in

1982. The substantial increase in corn ship-

ments from Iowa to the Southeast to substi-

tute for shorter truck hauls between South-

eastern states could be due to PIK certificate

redemption, to reduced corn production, or

availability of corn inventories. It is impossi-

ble to determine the extent to which changes
in the corn flows were the result of changes in

supplies or the design of the government pro-

gram.

Despite the convolution of the causes of the

movements, this study provides an interesting

glimpse of what might happen to corn ship-

ment patterns in the United States when
there is a substantial reduction in crop size

with a concomitant release of storage stocks.

Such an occurrence can have a substantial

impact on the origins and destinations of

grain. It seems that the widespread drought
and production control programs of 1983 in-

creased the transportation needs of the sys-

tem per bushel of grain produced. Shipments
and receipts fell, but not nearly as much as

production and supply.
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Appendix Tables

Receipts and Shipments of Corn by State, 1982 and 1983

Appendix A

Receipts and Shipments ofCorn by
State, 1982-83

Table A-1. Alabama, 1982

Corn Receipts
3 from Various Origins

Mode of transportation

Origin Truck Rail Barge Total

thousands ofbushels

Georgia

Illinois

Indiana

Iowa

Kentucky
Minnesota

Missouri

Ohio

Tennessee

Wisconsin

1,635

1,501

1,317

289

480

241

12,205

19.378

5.102

224

1,652

208

7,188

1.900

1.413

5.193

7.560

1,708

945

238

169

2,084

20,894

21.278

1.413

11.612

7,560

1.708

1.458

2.370

169

Total Interstate 5.222 38,802 26,522 70,546

Corn Shipments'
3 to Various Destinations

Mode of transportation

Destination Truck Rail Barge Total

thousands ofbushels

Florida

Georgia

Louisiana

Mississippi

North Carolina

Tennessee

Virginia

Eastern Gulf

Louisiana Gulf

420

5.000

26

10

1.500

271

257

971

71

44

86

51

2.000

650

271

677

5.086

997

71

61

44

3.500

650

Total interstate 6.956 1.614 2,787 11.357

Intrastate 35.340 126 875 36.341

Total 42,296 1.740 3.662 47.698

a
Receipts at ports are not included.

b
Shipments to ports are treated as separate destinations.
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Table A-2. Arkansas, 1982

Corn Receipts
8 from Various Origins



Table A-4. Illinois, 1982

Corn Receipts
3 from Various Origins

Origin



Table A-5. Kentucky, 1982

Corn Receipts
3 from Various Origins



Table A-7. Mississippi, 1982

Corn Receipts
3 from Various Origins



Table A-9. Tennessee, 1982

Corn Receipts
9 from Various Origins



Table A-11 . Arkansas, 1983

Corn Receipts
3 from Various Origins



TableA-13. Illinois, 1983

Corn Receipts
3 from Various Origins

Mode of transportation



Table A- 14. Kentucky, 1983

Corn Receipts
3 from Various Origins



TableA-16. Mississippi, 1983

Corn Receipts
9 from Various Origins



Table A-18. Tennessee, 1983

Corn Receipts
3 from Various Origins Corn Shipmentsb to Various Destinations

Mode of transportation



Appendix B

1982 Receipts and Shipments ofCorn by
Statefor All States (Rail and Barge Only)

Table B-1. Alabama, 1 982

Corn Receipts
3 from Various Origins

Mode of transportation

Origin Rail Barge Total

thousands ofbushels

Georgia

Illinois

Indiana

Iowa

Kentucky
Minnesota

Missouri

Ohio

Tennessee

Wisconsin

241

12,205

19,378

5.102

224

1,652

208

7,188

1,900

1,413

5,193

7,560

1,708

945

238

169

449

19,393

21,278

1.413

10,295

7,560

1,708

1.169

1.890

169

Total interstate 38,802 26,522 65,324

Corn Shipments
b to Various Destinations

Mode of transportation

Destination Rail Barge Total

thousands ofbushels

Florida

Georgia

Louisiana

Mississippi

North Carolina

Tennessee

Virginia

Eastern Gulf

Louisiana Gulf

271

257

971

71

44

86

51

2,000

650

271

257

86

971

71

51

44

2,000

650

Total interstate

Intrastate

1,614

126

2.787

875

4,401

1,001

Total 1,740 3.662 5,402

a
Receipts at ports are not included.

b
Shipments to ports are treated as separate destinations.
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Table B-2. Arizona, 1982

Corn Receipts
3 from Various Origins



Table B-4. California, 1982

Corn Receipts
3 from Various Origins



Table B-6. Georgia, 1982

Corn Receipts
3 from Various Origins



Table B-8. Indiana, 1982

Corn Receipts
3 from Various Origins



Table B-10. Kansas, 1982

Corn Receipts
8 from Various Origins



TableB-12. Louisiana, 1982

Corn Receipts
3 from Various Origins



TableB-15. Minnesota, 1982

Corn Receipts
3 from Various Origins



TableB-17. Missouri, 1982

Corn Receipts
9 from Various Origins



TableB-19. North Carolina, 1982

Corn Receipts
8 from Various Origins



Table B-21. Ohio, 1982

Corn Receipts
3 from Various Origins



Table B-24. South Carolina, 1982



Table B-26. Tennessee, 1 982

Corn Receipts
3 from Various Origins



Table B-28. Virginia, 1982

Corn Receipts
3 from Various Origins



Table B-30. Wisconsin, 1982

Corn Receipts
3 from Various Origins



Table B-33. Eastern Gulf Ports, 1982

Corn Receipts from Various Origins



Table B-37. South Atlantic Ports, 1982

Corn Receipts from Various Origins



Appendix C

1983 Receipts and Shipments ofCorn by
Statefor All States (Rail and Barge Only)

Table C-1 . Alabama, 1983



Table C-2. Arizona, 1983

Corn Receipts
3 from Various Origins



Table C-4. California, 1983

Corn Receipts
3 from Various Origins



Table C-6. Florida, 1983

Corn Receipts
3 from Various Origins



Table C-8. Illinois, 1983

Corn Receipts
8 from Various Origins

Origin



Table C-9. Indiana, 1983

Corn Receipts
8 from Various Origins

Origin



Table C-10. Iowa, 1983

Corn Receipts
9 from Various Origins

Mode of transportation



Table C-11. Kansas, 1983

Corn Receipts
3 from Various Origins



Table C-13. Louisiana, 1983

Corn Receipts
3 from Various Origins



TableC-15. Michigan, 1983

Corn Shipments
3 to Various Destinations



Table C-17. Mississippi, 1983

Corn Receipts
3 from Various Origins



Table C-19. Nebraska, 1983

Corn Receipts
3 from Various Origins



Table C-21. North Dakota, 1983

Corn Shipments
9 to Various Destinations



Table C-24. Pennsylvania, 1983

Corn Receipts
3 from Various Origins



Table C-26. South Dakota, 1983

Corn Shipments
3 to Various Destinations



Table C-28. Texas, 1983

Corn Receipts
3 from Various Origins



Table C-30. Washington, 1983

Corn Receipts
3 from Various Origins



Table C-32. California Ports, 1983

Corn Receipts from Various Origins



Table C-36. North Atlantic Ports,

1983

Corn Receipts from Various Origins



Table C-40. Toledo Port Area, 1983

Corn Receipts from Various Origins

Mode of transportation

Origin Rail Barge Total

thousands ofbushels

Indiana 1.102 1,102

Ohio 11,633 11,633

Total Interstate 12,735 12,735
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