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FOREWORD

This publication represents a continuation of tresearch into the factors
affecting the marketing of North Dakota wheat. It illustrates the consistently
high quality of North Dakota durum. The study was made possible through £inan-
cial assistance grants from the North Dakota State Wheat Commission., Reports
published under this cooperative arrangement are:

1.

10.
11.
12,

13.

14.
15.
16.

17.

Wheat Statistics for North Dakota, Agricultural Economics Report No.
20, August, 1961.

Protein Content of North Dakota Wheat, North Dakota Farm Research,
March-April, 1962.

Market Factors of North Dakota Hard Red Spring Wheat, Agricultural
Economics Report No. 21, April, 1962.

North Dakota Hard Red Spring Wheat Shipments, North Dakota Farm
Research, September-October, 1962,

Durum Market Factors, 1962, North Dakota Farm Research, January-
February, 1963.

Quality Factors of North Dakota Durum Shipments, 1960, 1961, 1962,
Agricultural Economics Report No. 26, January, 1963.

 Durum Data, Agricultural Economics Report No. 27, February, 1963.

Market Factors of North Dakota Hard Red Spring Wheat, 1962 Shipments,
Agricultural Economics Report No. 28, February, 1963.

Market Factors of North Dakota Hard Red Spring Wheat, 1963 Shipments,
Agricultural Ecohomics Report No. 33, March, 1964.

Market Factors of North Dakota Durum Wheat, 1963 Shipments with
Comparisons, Agricultural Economics Report No. 34, April, 1964,

Quality of Commodity Credit Corporation Wheat in North Dakota Country
Warehouses and Subterminals; North Daliota Farm Research, May-June, 1964.

Movement of North Dakota Grain by Truck, October-November, 1963,
North Dakota Farm Research, July-August, 1964.

Economic Implications of the Wheat Sedimentation Test on the North
Dakota Economy, Clinton D. Kurtz, unpublished Master's thesis,
Department of Agricultural Economics, North Dakota State University,
Fargo, North Dakota, October, 1964.

Market Factors of North Dakota Durum Wheat Shipments, July-December,
1964, Agricultural Economics Report No. 42, June, 1965.

Market Factors of North Dakota Hard Red Spring Wheat Shipments, July-
December, 1964, Agricultural Economics Report No. 43, June, 1965.

Irends in Shipping Grain by Motor Carrier From North Dakota Origins,
1956-57 Through 1963-64, Bulletin No. 462, December, 1965.

Addendum to Bulletin No. 462, Agricultural Economics Report No. 44,
January, 1966,
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MARKET FACTORS OF NORTH DAKOTA DURUM WHEAT SHIPMENTS
JULY - DECEMBER, 1965

David C. Nelsonl

The 1965 North Dakota production figures for durum wheat represent another
successful year for the North Dakota durum grower. The estimated 1,938,000 har-
vested acres produced some 61,047,000 bushels of durum wheat for a 31.5 bushel
per acre average.2 This exceeds the 1964 production of 57,942,000 bushels and
29.0 bushels per acre. It also exceeds the 1962 average of 31 bushels per acre.
The 1950-59 ten-year averages were 1,466,000 harvested acres which produced
19,088,000 bushels for 13 bushels per acre. The 1965 crop represents a 25 per
cent increase in harvested acres and a 320 per cent increase in production over
the 1950-59 average.

Objectives

The major objective of this report is to provide information regarding
the relative importance of each of several grading factors for durum wheat har-
vested in 1965. The randomly selected sample drawn from records of carloads of
durum leaving the state represents the total amount of durum wheat shipped from
the state during the period July 1 - December 31, 1965. The analysis is made
by origin and grade, which indicate the characteristics of durum originating in
the various production areas in North Dakota. The 1965 crop profile is presented
by the following categories: source, quality of the total crop and of each par-
ticular area, and the relative importance of each of the grading factors including
protein in determining the overall quality of the crop.

Procedure

As in the five previous years an approximate 10 per cent sample of all car-
lot shipments held for inspection at the Grand Forks inspection point is included
in this study. Like the report of the 1964 movement,3 this analysis includes
samples from the Minot and Jamestown inspection points. These points were not
included in the 1960, 1961, 1962, and 1963 veports. This report, like the 1964
report and unlike the four previous reports, includes the period July 1 through
December 31. The four previous reports included the period August 1 through
October 31.

All factors of the carlot sample listed on the inspection record were re-
corded, including the protein content and the origin of the sample by crop report-
ing district and county . This information was tabulated and analyzed in the
following format for each of the quality factors existing in the sample (Appendix

1Assistant Professor of Agricultural Economics, North Dakota Agricultural
Experiment Station, Fargo, North Dakota.

Statistical Reporting Service, U. S. Department of Agriculture, Fargo,
North Dakota.

3Nelson, David C. and Fred R. Taylor, Market Factors of North Dakota Durum
Wheat Shipments, July-December, 1964, Agricultural Economics Report No. 42, Depart-

ment of Agricultural Economics, North Dakota State University, Fargo, North Dakota,
June, 1961.
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Tables B-1 through B-25). They are as follow:

1. The percentage distribution and number of carlots falling within
specified ranges of various quality factors by grade for the entire
sample.

2. Number of carlots falling within specified ranges of various quality
factors by crop reporting districts included in the sample area and
the percentage distribution of carlots within these ranges for the
1965 sample and the 1964, 1963, 1962, 1961, and 1960 samples for
comparison.

3. Number of carlots falling within specified ranges of various quality
factors by grade for the crop reporting districts.

Information found in the Appendix also includes the average values and range
of test weight, moisture, and protein by county and grade for the crop reporting
districts in the sample.

Findings

The origin of the 1965 carlot samples is shown in Figure 1. The sample
includes part of eight of the nine North Dakota crop reporting 2istricts. No
samples were developed from the Southwest District (CRD No. 7).

The 1965 durum carlot survey yielded 430 samples. This is slightly less
than the 455 samples of the 1964 movement, but-far more than the 199 in 1963, 269
in 1962, 217 in 1961, and 181 in 1960 (Table 1). In general, the sample quality
was better than the 1964 sample, but lower than the four previous years. About
91 per cent graded Hard Amber Durum as compared with 88 per cent in 1964. This
compares with 98, 91, 97, and 90 per cent for 1963, 1962, 1961, and 1960 years,
respectively. The amount falling within the No. 1 HAD category is substantially
greater than in 1964. As a per cent of the total nearly twice as much fell within
this category as in the previous year, 12.6 versus 6.6 per cent in 1964. The per
cent falling within the No. 2 HAD category is also greater than in 1964. About
52 per cent of the 1965 sample fell within these two categories which is roughly
nine percentage points greater than in 1964, This is considerably less than the
proportion which fell within these two categories in 1963, 1962, 1961, and 1960,
however. These two categories account for approximately 97, 87, 96, and 89 per
cent for the latter years, respectively. About 8 per cent of the 1965 sample
fell within the Amber Durum category which is slightly less than the 9 per cent
in the 1964 sample. Only one per cent of the 1965 sample graded durum as compared
to nearly 3 per cent in 1964.

Approximately 61 per cent of the total sample originated in the central
and eastern crop reporting districts (Table 2). The remainder was shipped from
the western districts, about 34 per cent of total originating in the Northwest

4Tncludes Golden Valley, Billings, Stark, Slope, Hettinger, Bowman, and
Adams counties.
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TABLE 2. AVERAGE VALUE AND RANGE OF BUSHEL WEIGHTS OF CARLOT SAMPLES OF DURUM
WHEAT SHIPMENTS, BY AREA, JULY - DECEMBER, 1965 AND 1964, AND AUGUST - OCTOBER,
1963, 1962, 1961, AND 1960

—— T ma—
— e ———————————— e ———

e ——

Total Number of Bushel Weight, Pounds
Year and Area Shipments Average Range
1965
Northwest 148 60.1 54.0-63.5
North Central 86 . 58.7 55.0-62.3
Northeast 102 59.9 54.5-63.0
West Central 21 59.6 57.0-62.0
Central 38 59.3 53.5-61.3
East Central 24 60.5 57.0-63.0
South Central 4 61.8 61.2-62.2
Southeast 7 59.3 58.6-60.7
Total 430 59,9 53.5-63.5
1964
Northwest ; 81 60.5 54.2-63.0
North Central 95 58.5 53.6-62.5
Northeast 199 57.4 54.0-62.3
West Central : 3 58.1 57.5-58.5
Central 40 59.0 56.7-62.3
Fast Central 28 60.4 56.7-62.7
Southwest 1 59.1 - -
South Central 5 59.1 56.5-60.7
Southeast 3 59.4 58'1-5912
Total 455 58.5 53.6-63.0
1963
Northwest 14 58.7 54.3-61.5
North Central 57 59.1 56.5-62.0
Northeast 126 59.3 - 55.0-62.0
East Central 2 59.2 58. 7 59 6
Total 199 59.2 54.3 62.0
1962
Northwest 20 61.5 60.0-63.0
North Central 78 60.6 57.0-63.2
Northeast }]1 59.6 54.7-62.7
Total 269 60.0 54.7-63.2
1961
Northwest 10 61.1 58.5-62.0
North Central 37 61.3 58.0~62.5
Northeast 170 61.§ 58.5-63.3
Total 217 6l.4 58.0-63.3
1960 ‘
Northwest 21 60.0 58.5-62.0
North Central 52 60.9 58.0-62.5
Northeast 108 60.8 58.5-63.3
Total 181 60.6 58.0-63.3
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District alome. This is a significant departure from normal origins for durum in
North Dakota. Traditionally, the northeastern and north central part of the state
originates the greatest proportion. In 1965 for the first time more of the sample
originated in the Northwest District with the Northeast District ranking second
with about 24 per cent as compared to 44 per cent in 1964. The North Central Dis-
trict supplied about 20 per cent in 1965 and 21 per cent in 1964.

TiEST WEIGHT

The average test weight for the 1965 carlot sample was higher than the 1964
and 1963 samples but lower than the three previous years (Table 2). This probably
explains the increase in the proportion grading No. 1 HAD in 1965 relative to 1964
and yet lower than other years. The total sample average bushel weights by dis-
tricts ranged from 53.5 to 63.5 pounds, which yielded an average total crop weight
of 59.9 pounds per bushel. The highest average test weight was found in the few
samples originating in the South Central District. In those districts which supply
major portions of the total the East Central and the Northwest District samples
were highest, 60.5 and 60.1 pounds per bushel, respectively. The lowest average
test weight per bushel was found in the samples originating in the North Central
District, 58.7 pounds., These results are consistent with the analysis of the 1964
samples, but inconsistent with the test weight results of former years. Exami-
nation of the county data (Appendix Table B-2) indicates that the highest test
weights originated in the East Central counties, Steele, Barnes, and Traill, and
in the Northwest counties, Divide, Burke, and Williams. The highest average test
weight originated in Pembina county, 62.5 pounds per bushel.

Test weight appeared a less important determinant of grade in the 1965
sample than in the 1964 sample (Table 5). Total defects is still more important
than test weight, given the existing grading system. Test weight determined the
grade of only 123 or 28.6 per cent of the 430 carlots in the 1965 sample and 133
carlots or 29.2 per cent in the 1964 sample. Total defects was a more important
determinant in the 1965 sample than in 1964. This factor determined the grade of
331 carlots or 77 per cent in 1965 and 273 carlots or 60 per cent in 1964,

More detailed analysis of the distribution of carlots by test weight criteria
is found in Appendix Tables B-2 through B-6.

MOISTURE CONTENT

The average moisture content of the 1965 total carlot sample was lower
than the 1964 average and yet was exceeded only by the 1962 sample in the pre-
vious years (Table 3). The 9.1 to 16.0 per cent range was nearly as high as
the 1964 range of 9.1 to 16.5 per cent. It is matched in former years only in
1961 when the range was 8.6 to 15.5 per cent. The highest average moisture content
was found in the samples originating in the Northeast and South Central Districts,
12.2 per cent. The lowest average was found in the Southeast District. By
counties the highest average moisture content was found in the Northeast counties,
Cavalier and Towner, 13.2 per cent (Appendix Table B-2). The lowest was found in
Barnes County in the East Central District.
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TABLE 3. AVERAGE VALUE AND RANGE OF MOISTURE CONTENT OF CARLOT SAMPLES OF DURUM
WHEAT SHIPMENTS, BY AREA, JULY - DECEMBER, 1965 AND 1964, AND AUGUST - OCTOBER,
1963, 1962, 1961, AND 1960

Total Number of Moisture Content, Per Cent
Year and Area Shipments Average Range
1965
Northwest 148 , 11.8 9.1-15.0
North Central 86 12.0 10.1-14.9
Northeast 102 12,2 10.0-16.0
West Central 21 11.5 10.4-13.3
Central 38 11.5 10.0-14.8
East Central 24 _ 11.5 9.4-15.5
South Central 4 12.2 10.5-13.3
Southeast 7 11.2 9.8-12.4
Total 430 11.7 9,1-16.0
1964
Northwest 81 11.7 9.9-14.3
North Central 95 12.3 10.5-16.5
Northeast 199 12.4 10.0-14.5
West Central 3 11.8 11.3-12.6
Central 40 11.9 10.5-14,0
East Central 28 11.6 9.1~13.5
Southwest 1 11.0 -- --
South Central 5 11.9 11.2-12.4
Southeast 3 11.5 11.1-11.9
Total 455 12,1 9.1-16.5
1963
Northwest 14 11.6 10.3-12.7
North Central 57 11.2 9.2-13.,5
Northeast 126 11.3 9.6-13.4
East Central 2 10.4 10.1-10.7
Total 199 11.3 9.2-13.5
1962
Northwest 20 11.6 10.0-12.7
North Central 78 11.8 10.0-14.3
Northeast 171 12.7 10.7-15.0
Total 269 12.4 10.0-15.0
1961
Northwest 10 9.8 8.9~11.4
North Central 37 10.5 8.6-12.0
Northeast 170 11.2 8.8-15.5
Total 217 11.0 8.6-15.5
1960
Northwest 21 10.8 9,0-12,2
North Central 52 11.2 9.4-13.0
Northeast 108 11.8 10.6-13.7
Total 181 11.5 9.0-13.7
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Slightly more than one-half of the total sample (52.4 per cent) had a mois-
ture content greater than 12.0 per cent (Appendix Table B-7). About 47 per cent
fell within the 10.0-11.9 percentage range, which is about the same as the 1964
sample.

PROTEIN CONTENT

The average protein content of the 1965 carlot sample of 13.6 per cent was
lower than four of the five previous years (Table 4). Only the 13.1 per cent of
1962 was lower. Considering only those crop reporting districts from which a large
number of samples originated (excludes South Central and Southeast) the highest
average protein appeared in the Central District, 14.2 per cent. The next closest
were the samples from the West Central and the Northwest District, where the average
protein was 13.6 and 13.5 per cent, respectively. The lowest protein levels were
found in those samples originating in the East Central and North Central Districts,
13.4 per cent in both cases.

Only about 22 per cent of the total sample fell within the 14.0 to 14.4 per
cent protein range (Appendix Table B-10). This is just slightly less than the 1964
sample. About 38 per cent of the 1965 sample tested 14.0 per cent protein or better,
while about 46 per cent of the 1964 sample fell above this point.

OTHER GRADE FACTORS

The other grade factors considered here are total damage, foreign material,
shrunken and broken kernels, total defects, and contracting classes. Of these
several criteria, total defects played the most important role in grade determina-
tion within the three subclasses of durum wheat (Table 5). Total defects was the
final determinant of 77 per cent of the sample. Another important factor was
shrunken and broken kernels. This grading factor determined the grade in about 23
per cent of the total carlots. This is about the same as in the 1964 sample when
shrunken and broken factors determined the grade of about 24 per cent of the sample.

Considerably more information of greater detail is available in Appendix Tables
B-13 through B-22 concerning each of the several specific grading factors included
in Table 3.

DOCKAGE

‘ Although the dockage present in a lot of wheat is not a factor affecting
the grade of that lot, it is of importance in determining the weight of the shipment
(in this sense it does affect the test weight). Excess percentages of dockage
therefore represent negative returns to producers and processors.

Fifty~seven per cent of the total 1965 sample had less than one per cent
dockage (Appendix Table B-23). This compares to the 1964 sample which showed 55.5
per cent with less than one per cent dockage. About 85 per cent of the 1965 sample

~had less than 2 per cent dockage while about 91 per cent of the 1964 sample had

less than 2 per cent dockage.
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TABLE 4. AVERAGE VALUE AND RANGES FOR PROTEIN CONTENT OF CARLOT SAMPLES OF DURUM
WHEAT SHIPMENTS, BY AREA, JULY - DECEMBER, 1965 AND 1964, AND AUGUST - OCTOBER,

1963, 1962, 1961, AND 1960

— mr——
— ———

Total Number of

r—

—

Protein Content, Per Cent

Year and Area Shipments Average Range
1965
Northwest 148 13.5 11.8-15.6
North Central 86 13.4 11.6-15.1
Northeast 102 12,9 11.0-15.3
West Central 21 13.6 12,0-15.0
Central 38 14.2 12.5-16.7
East Central 24 13.4 11.0-15.8
South Central 4 13.5 12,.6-14.6
Southeast 7 14.5 13.7~14.8
Total 430 13.6 11.0-16.7
1964
Northwest 81 13.8 11,9-16.8
North Central 95 13.5 11.5-15.5
Northeagst 199 13.6 12.0-16.6
West Central 3 14.6 13.9-15.7
Central 40 14.3 13.1-15.5
East Central 28 i3.1 12.5-14.1
Southwest 1 15.0 - -
South Central 5 '13.3 12,.6-14.2
Southeast 3 13.2 - -
Total 455 13.7 11.5-16.8
1963
Northwest 14 14,1 12.7-16.5
North Central 57 14.6 12,0-16.3
Northeast 126 14.2 11.4-16.0
East Central 2 14.0 - -
Total 199 14.3 11.4-16.0
1962
Northwest 20 13.6 12.2-15.5
North Central 78 13.3 11.3-16.0
Northeast 171 12.9 11.4-15.0
Total 269 13.1 11.3-16.0
1961
Northwest 10 16.2 15.2-17.2
North Central 37 15.0 13.6-16.7
Northeast 170 14.9 10.2~16,3
Total 217 15.0 10.2-17.2
1960
Northwest 21 15.8 13.4-17.2
North Central 52 15.0 13.0~-16.9
Northeast 108 14.3 11.5-16.06
Total 181 14.7 11.5-17.2
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APPENDIX A

OFFICIAL GRADE STANDARDS FOR DURUM WHEAT
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APPENDIX B

ADDITIONAL DATA ON DURUM SHIPMENIS
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NUMBER OF CARLOT SAMPLES OF DURUM WHEAT FALLING WITHIN ONE PER CENT DAMAGE RANGES, BY CROP REPORTING

DISTRICT AND GRADE, JULY -~ DECEMBER, 1965

APPENDIX TABIE B~15.

Damage Range, Per Cent

Not Listed

Total

to to

to

to

10.0 11,0 12,0 13.0 14,0 18.0 24,0
to to
10,9 11.9 12,9 13,9 14.9 18.9 24.9

to

6.0 7.0 8.0 9.0
to +to to +to
6.9 7.9 B.9 9.9

5.0

to
5.9

4.0
to
4,9

as a
Gradingl

Factor

Grade
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Noe 1 HAD
No. 2 HAD
Noe. 3 HAD
NO‘ 4 HAD
No. 5 HAD
Noe 3 AD
IIG. 4 AD
No. 5 AD

Noe 4 Durum

ATI. GRADES

10

12

19

15

.. NORTHEAST DISTRICT

11
42
20
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NN
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No. 1 HAD
Noe 2 HAD
No. 3 HAD

No. 4 HAD
Nos 5 HAD

(continued)



Total

to to to

to
1069 11.9 12,9 13.9 14.9 18,9 24.9

to to

10,0 11.0 12.0 13,0 14,0 18.0 24,0
to

940
to
9,9

0
«8

640 7.0 8
to
7.9 8

to

Damage Range, Per Cent
6,9

5.0
549

4,0
t
4.9

(continued)
9

3.0
3

240

to
2.9

140
to
1.9

O'O

to
0.9
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