. H#5HARCH BULLETIN 1023 JANUARY, 1978

UNIVERSITY OF MISSOURI-COLUMBIA
COLLEGE OF AGRICULTURE
AGRICULTURAL EXPERIMENT STATION
ELMER R. KieHL, DIRECTOR

PRODUCTION SYSTEMS FOR COTTON
in
MISSOURI |
I. Variety X Row Width X Soil Type
Interactions

W. P. Sappenfield

(Publication authorized August 1977)

COLUMBIA, MISSOURI




ACKNOWLEDGMENTS

This research was supported cooperatively by the U. S. Department of Agriculture
with funds made available through Cotron Incorporated and che Missouri Agriculeural
Experiment Station. Fiber spinning tests, 1974, were obtained through cooperation with
the U.S.D.A., ARS, Southern Regional Cotton Quality Laborarory, directed by H. H.
Ramey and associates. Grateful acknowledgement is extended to Lloyd E. Treece and
Jimmie Nell Ward, senior research technicians, Department of Agronomy, and Doris
Adams, senior secretary, University of Missouri, Delta Center, Portageville. This
bulletin is a partial report of the University of Missouri-Columbia and Missouri
Agricultural Experiment Station, Department of Agronomy, Project 6033-3735,
“Optimum Production Systems for Cotton in the Northern Limits of the Mississippi

Delea.”



PRODUCTION SYSTEMS FOR COTTON

IN MISSOURI
W. P. Sappenfield

PREFACE

Profitable cotton production depends upon reliable cultural techniques to maximize
efficiency. A less costly method of harvesting is needed. “Once-over” harvesting during
favorable October weather is desirable. Production inputs in the northern extremes of the
Mississippi Delta, especially southeast Missouri, are great and profit margins often are
narrow. Seasons are short. Control of weeds is costly. Soils are variable. Diseases are
prevalent. Weather is erratic and land prices, equipment, harvesting and ginning costs
constantly are increasing . Efficient fruiting varieties, culeured and protected by practices
that optimize plant efficiency, followed by optimum harvesting methods, could increase
yield potential, reduce costs and optimize gin efficiency.

From 1970-75 production research was directed toward exploration of cultural
systems that may improve yields, lint and seed quality, harvest and gin efficiency, yet
blend with standard practices now used. Short range goals related to use of current
varieties and standard equipment. Long range goals required exploration of more drastic
considerations. Production of cotton grown in narrow rows, approaching broadcast
culture and harvested by “brush-type"” strippers was compared to standard methods.

Exploratory research included six major areas of interdisciplinary activity. Producer
communication was provided.

I. Variety x row-widch x soil type interaction. (W. P. Sappenfield)
II. Controlling weeds. (H. D. Kerr)
III. Optimum nutritional requirements. (J. A. Roth)
IV. Monitoring and control of cotton diseases. (C. H. Baldwin)
V. Monitoring and control of cotton insects. (K. Harrendorf)
VI. Production and harvesting equipment modification and use. (W. D. Boon)
VII. Information dissemination. (J. H. Scott)

Summaries of results will be presented separately. The first, “I. Variecy x Row Widch
x Soil Type Interaction” will be provided in this report. Additional reports will be
forthcoming.
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Variety x Row-Width x Soil Type

Interactions
W. P. Sappenfield’

INTRODUCTION

Selecting an adapted, productive variety often is the first major decision in
establishing a profitable cotron production system. The sequence of land preparation,
planting, cultural management, use of harvest aids and harvesting, each contribute a
major input toward production of maximum lint yields at lowest cost. The need to
increase production efficiency stimulated interest, in recent years, in variety, plant
populations, row-width and soil type relationships (1,2,3,4,5,6,7,8,9,10,11,12). Few
trials had been conducted in Missouri prior to 1970 relating varieties and variable row
widths. Skip-row culture had not been researched. Preliminary trials with varieties grown
in 20" and 40" row widths initiated in 1956 were discontinued because of the lack of
narrow-row harvesting equipment.

Objectives of exploratory research started in 1970 included (1) determination of
current varieties best suited for narrow-row and wide-row (skip row culture), (2)
optimum row-width on heavy and light rextured soils, (3) reselection within current
varieties for improving their adaprarion to minimum spacing, (4) soil type influences on
variety and row-width culture, and (5) responses to genotype, row-width and soil type.
Resules of these studies conducted 1970-1974 are reported.

MATERIALS AND METHODS
VARIABLE ROW WIDTH-VARIETY TRIALS:

Row width variables emphasizing row widths less than 38" (conventional), varieties
and/or strains and soil types included in tests each year were:

VARIETY ROW WIDTH-VARIETY TRIALS:

Row-Width Variety Soll Type
1970
1. 38~ 1. Auburn M 1. Sandy Loam
2, 30" 2. Deleot 277 2. Clay
3. 20"
4, 10"
5. T*

"Professor, Deparrment of Agronomy, University of Missouri-Columbia, and Missouri Agricultural
Experiment Station, Delta Cencer, Portageville,



VARIETY ROW WIDTH-VARIETY TRIALS: ={Continued)

Row-Width Varlety Soll Type
1971
1. 38" 1. Auburn M 1. Sandy Loam
2. Twin (2-6" rows /38" bed) 2. Delcot 277 2. Clay
3. 207 3. Mo-Del
4, 10" 4, Stoneville 213
{4th variable = Hill dropped v. s. drilled planting)
1972
1. 38» 1. Auburn M 1. Sandy Loam
2. 30" 2. Delcot 277
3. 20" 3. Stoneville 213
4, Paymaster Dwarf
5. Quapaw
6. Auburn M-HPC!
7. Auburn M-NR
1978
1. 38" 1. Auburn M 1. Sandy Loam
2. Twin (2-6* rows /38" bad) 2. Delcot 277
3. 3o~ 3. Stoneville 213
4, 20" 4. Deltapine 16
5. Quapaw
6. Coker 310
7. Auburn M-NR
8. HYC 72-1
9. HYC 72-2
10. DC-Ckra
1974
1. 3a8» 1. Auburn M 1. Sandy Loam
2, Twins (2-6* rows/38" bed) 2. Deleot 277
3. 20" D (Drilled) 3. Stoneville 213
4, 20" HD (Hill dropped) 4. Deltapine 16
5. Quapaw
6, Coker 310
7. HYC 72-234
8. HYC 72-262/263
9. HYC 72-320
10. Mo 63-277 BR

1 gelected for adaptation to high plant populations and narrow rows.

Climatic variables encountered during the period of study were often extreme and
trials on the clay soils were successful only two of five years, 1970-71. Planting dates,
within-row seeding races, fertilizer applications, weed, insect and disease control,
defoliation and harvesting dates and practices were as conventional as conditions would
permit. These are included in the following:



1570 1971 1972 1573 1874

Sandy “Bandy Sandy Sandy Sandy
Loam Clay Loam Clay Loam Clay Loam Clay Loam Clay
el sem’ s/z 55t 54 snst st s sna'  pnet
Fertilizer BU+B0SE0  THeTS4TS  50+50450° 100450450  BO+50+100 g 0SS sdases
Weed Plow, Hoe, Karmex Treflan (preplant) B ® 8 2 8 i
Control (pre)+ MSMA [post) +MEMA post)+cult = =) g
Insect Control Recommended Recommaended Recommended E Recommended E Recommanded E
Irrigations 0 0 o 0 2" % 0 & o %
Defoliant 9/14 10,23 a,/30 8/20 10,/4 T YT S 100 =
1st Pick 11788 1t 10/14° 148 10/26° 10/24° 10917
2nd Pick - - - - = 12/ 3 11/27

* 38" rows planced with 4-row planser; all parrow rows planted with & grain drill; all ploes hand chinned o dhree planes per 127 hills.
* Hand harvesced 337 sections of interior rows (387, 307, 207 = | row; 107 end 7" = 2 rows; ewin = 1 center bed only).

* 38" = 4-row plots, middle two rows harvesced spindle picker; center 307 row = one row spindle picker; 20"rows = 4-row plocs, rows | and 3 harvested wich 2-

row spindle picker.

* Planted with conventional d-row planter with W-bele seed unit.

& Al narrow row plots (excluded 387) received diseoted ligquid ropdress spray of 80 1bs of Nifscre July 7.

% Sarinkle irvigatioen June 50 and July 14,

T Continuously wet grounds prevented possible harvest until lace winter with excessive loss of seed cotron due 1o weathering.

! Same as 1971

¥ N rows harvested once over with 3 4-207 row brush harvescer, 387, 307 and cwing were harvested wich 2-row spindle picker.
" Continuoasly wet grounds prevented planting ac a reasonable dare.
M Continuoasly wer grounds, pooe and variable sands snd very late marericy, frecee damage,



Yields and agronomic properties of all row width and variety combinations were
determined from four replications. Boll and seed characteristics were obtained from
random 60-boll samples from rows to be harvested from two replications. Fiber properties
were secured from 1,200 gram “grab” samples of harvested seed cotton from the same two
replications. During 1970-71 all variable row widths were arranged on 80" wide beds or
equivalent, ie, 38" and 30" = 3-row plots; 20" = 4-row plots; 10" = 7 rows, etc.; twins
= one twin bordered by 28" rows. From 1972 through 1974, 38" and twin row widths
were grown in 4-row plots on conventional 38" beds while 30" and 20" row widths were
grown on 80" beds in 3-row and 4-row plots, respectively. Hand harvesting was practiced
during 1970-7 1 but a 2-row spindle picker, a 1-row spindle picker and a 4-20" row brush
harvester were used during 1972-74. Comparisons of cultural systems justified use of the
different harvesting practices.

Mean differences were compared by the new Duncan's Multiple Range Test of
Significance determined from the various split plot analysis of variance procedures.

The following observations were made, analyzed statistically and are defined:

1. Total Lint Yield is expressed in pounds per acre.
2. Lint Yield, 15t Pick is reported in pounds per acre of lint produced by time of
first picking, a good measure of early maturity.

Lint yield first pick

3. Percent 15t Pick: S—
Total lint yield

4. Percentof 38" Rows: Total lint yield variable treatment

"Total lint yield 38" rows (conventional)

Gram weight of ginned lint
ram weight of seed corton sample

5. Lint Fraction:

6. Seed Index is a measure of seed size, expressed as the gram weight of 100 fuzzy
seeds.

7. Boll Size is the gram weight per boll of seed cotton.

8. 2.5% Span Length is the average length of fiber, in inches, of two determina-
tions on the raw fiber sample using the Fiber-Sample and Digital Fibrograph.
Two and five-tenths percent of the fibers caught in the sample will extend this
length or farcher.

9. Length Uniformity Index is determined by:

50% span length x 100
2.5 span length

10. 509 Span Length is the average length of fiber, in inches, of two determinations
on the raw fiber sample using the Fibro-Sample and Digiral Fibrograph. Fifty
percent of the fibers caught in the sample holder will extend this length or far-
ther.

11. T'1 Fiber Strength: The fiber scrength of a bundle of fibers measured on the scelo-
meter with the two jaws holding the fiber bundle separated by a Ys-inch
spacer. Strength is expressed as grams of force per tex.

12. E1 Fiber Elongation: The percentage elongation at break of the center ¥-inch of
the fiber bundle measured for T1 strength on the stelometer.

13. Micronairve: The fineness of the fibers taken from the ginned lint measured by the
micronaire and expressed in standard (curvilinear scale) micronaire units.



14. Colorimeter Rd is a measure of the percentage reflectance; the higher the value, the
lighter is the cotton.

15. Colorimeter B: Hunter's B value is a measure of increasing yellowness of the
cotton.

16. Trash Index: Estimated on ascale 1-5; 1 = low trash content; 5 = high trash con-
tent.

17. Yarn Tenacity is the strength of 27 tex yarn expressed as grams force per tex.

SKIP ROW-VARIETY TRIALS:

During 1971, Auburn M and Delcot 277 varieties were grown in solid (conventional)
and plant two-skip two 38" row systems on sandy loam and clay soils. During 1972 and
1973, Auburn M, Delcot 277 and Stoneville 213 were grown in solid, plant two-skip
two, and plant two-skip one 38" row systems on sandy loam soils but on the clay soil in
1972 only. Planting dates, seeding rates, fertilizer applications, weed, insect and disease
control, defoliation and harvesting dates and practices used were as conventional as
conditions would permit. These are indicated in the following:

SKIP-ROW -VARIETY TRIALS

1871 1972 1973
Sandy Loam Clay Sandy Loam Clay Sandy Loam Clay
Date Planted 5/ 3 4,29 5/ 8 5/ 6 5/10 -
Fertilizer B80+50+50 80+50+100 100 +50+100 50+50+75 -
Weed Cnntmll- 2 Recommended Procedures -
Insect Control Recommended Procedures -
Irrigation 0 0 0 0 0 -
Defoliant 9/30 8,/29 10/ 2 0/ 9 10/18 -
1st Pick 10/12 10/12 10/26 10/16 10,24 -
2nd Pick 11/ 8 11/ 8 - - 12/ 3 -

1 Sandy Loam: Treflan (pre-emergence) + MSMA-Karmex (post-directed) + wide-sweep
cultivation.

2 Clay: Cotoran (pre-emergence) + MSMA-Karmex (post-directed) + wide-sweep culti-
vation.

Yields and agronomic properties of all combinations were determined from four
replications. Boll and seed characteristics from hand harvested 25-boll random samples
were determined from two replications. Lint fraction and fiber properties were deter-
mined on lint from 1,200 gram “grab” samples from the spindle picker harvested seed
cotron from the same two replications. Significant differences were obtained by the New
Duncan's Multiple Range Test of Significance determined by the split plot analysis of
variance procedure.

RESULTS AND DISCUSSION

VARIABLE ROW WIDTH-VARIETY TRIALS, SANDY LOAM SOIL

1970 (Table 1): The highest lint yields were produced by Auburn M grown in 20-inch
rows and Delcot 277 in 30-inch rows. Auburn M produced 20% more cotton in
20-inch rows compared to conventional 38-inch rows. Overall 20 and 30-inch rows



Tabde | Response of Two Cormn Varieties Grown in Four Row Widths on Sandy Loam Sodl, Pomageville, Mo., 1970,

Fiber Propertieal

List Per Acral Lengs
Varsary Raw st t w Liaet Seasl naiz? Tnifarm~-
or Wt Teal  Pick Pk Rews Frasns frdex Siza [ T
sirss trchen Lha. e % 5 % Orams Orams L83 4L ndex £ Mizronatrs
pyre— 2= Y - = 180 .8 d 13298 T7a L13s e AT [T
Ak M » ] == — Y .82 c-d 1L B e £.57 a<h Llém e 18, 36 4ma
Aabers e T s - - 11 Mase-d  WLTaw  BIaw LiTs e e a1ta
Aucrn M e SM b PR, P - Mmad 1207 bee BT3e L13m B 1755 4108
Aubemm M 7= M == — 70 L 1LTde £.9% beg Lo s 8a 16,00 410
Belest 17 - FT°19 - - 100 MAsko L Faw  ET0a 115w as s s aite
Delaos BT e 553 a-i . — 1z 37.93 beg 1LTHad B3 ae Lldw e 1708w T
Dadoot BT e s - wxn ™ W ab LB b= BABash Lite @a 1.8 413s
Deloot 217 1w e - - Bl WBab  Elae GMbaw Lie T 18, 183s
Delest BT 3= e —— — 77 3.93a 1LT3e §28 mer L1sw M 7. T
—— 4= w61 . - 100 nns 127385 6733 L T T T
Avarsge 0 0 at aea ama s F AT 1EIT e 48 ah Ll e 18,138 4198
Aversgn - 84 axa - 114 T 11T b A4k ach Lis wa PO Lisa
Average e 530 s== e 5 I.83 12 30 mee i9Eh Lile T m s 'L
Averags = A1l - — 73 45 s 1LT3o 508 5-b L1Za H T 'R
Average e M - - = .80 T [T L13s ET Wt w13
AvaTage o® 2a amm ama am a8k e 12,67 b B9 b Lida o 1T M FRTTY

1 H1 Dropped asd Drilled comisized for varssty and row-wiith respeases.

T HEmHII Dropped - D=Drilled

I Demean's Maltipds Rusge Test of Sigailcance fse .08 prodabilicy, Mesas or valuss Sellowed by the same letter are 5ot pigzificantly Sfferest. Meass or valess ot followed by O same
lemer wre sipuificanily diflerent.



were the most productive followed by 38-inch, 10-inch and 7-inch rows, the least
productive. Yield differences between hill dropped and drilled stands were not
significant. The lint fraction was highest in 7-inch rows buc che trait was not
significantly different among the remaining row width variables. Seed index and
boll size tended to decrease as row width decreased and in drilled plantings. Fiber
length, lengeh uniformicy, fiber strength (T1), elongation (Ei) and fineness
(micronaire) were not significantly affected by variable row widths or seeding
methods.

1971 (Table 2): Four varieties, Auburn M, Delcot 277, Mo-Del and Stoneville 213 were

1972

grown in 38, 20, 10-inch and twin rows. The early maturing Auburn M and
Delcot 277 produced the highest lint yields in 38-inch rows and Auburn M in twin
rows (2-10-inch rows on 38-inch beds), followed by Auburn M and Delcot 277
grown in 20 and 10-inch rows. The 38-inch rows tended to produce the most lint
per acre but it was not significantly better than twin or 20-inch rows. Lint
production tended to decline in narrower row spacing. Lowest yields were
produced in 10-inch rows. Plant spacing within-row created no significant
influence on yield but the lint fraction decreased in drilled plantings. Varieties
demonscrared characteristic differences among most traits observed. Lint fraction,
sced index, boll size and mirconaire was lowest in 10-inch row plantings.
Ortherwise, few differences were observed for ginning, boll, seed and lint
characteristics among 38, and 20-inch and twin-row plantings.

{Table 3): Auburn M, Delcot 277, Stoneville 213, Paymaster Dwarf, Quapaw,
Auburn M-HPC, Auburn M-NR and Quapaw-NR representing a wide range in
maturity (ultra early to full season) were grown in 38, 30 and 20-inch rows.
Overall, row width variables produced no significant yield differences. Minor
differences were observed for row width variables within a given variety and
significant differences occurred berween varieties. Generally, Auburn M, an early
maturing variety, produced the highest lint yields while the dwarf early and
extremely determinate Paymaster Dwarf produced the lowest yields.

The number of days from planting to full maturicy was estimated. Overall, 20
and 30-inch row widths matured 2-3 days earlier than 38-inch rows. Stoneville
213 matured at the slowest rate (163 days) while che earlier and more determinate
types, Auburn M (149 days), and Quapaw (154 days) matured faster. Except for
Auburn M grown in 38-inch rows, which matured in 146 days, the earlier
determinate varieties grown in 20 and 30-inch rows appeared to mature
approximately 10 days sooner than did Stoneville 213 in 20, 30 and 38-inch row
widths.

Ginning, seed, boll and fiber characreristics varied more with varieties than
among row widths but the weakest fiber was produced in 20-inch rows.

1973 (Tabled): Ten commercial varieties and experimental strains were grown in 38, 30,

20-inch and twin 6-inch rows, representing a wide range in genotype and
maturity. Lint yields, averaging varieties grown on 38, 20-inch and twin rows, did
not differ significantly. However, 30-inch rows produced the least. Poor
performance of 30-inch rows appeared due to the 80-inch bed cultural system.
Only the center row was harvested for lint yield determinations and the
competitive effect of border rows suppressed the center row. The 80-inch bed
system likely would prove unsatisfactory for use of 30-inch rows in cotton
production.

10



Table 2 Besponse of Four Cotton Varieties Grown in Four Row Widchs oo Sandy Loam 5oil, Pormgeville, Mo, 1971
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Table 3 Responses n!‘Eigh.l: Coton Varieties and Strains Grown in Theee Row Widikd an Sandy Loam 5oil, Pomageville, Mo., 1972
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Table 4 Resporses of Ten Cotoon Varieties and Strains Grown in Four Bow Widths oo Sandy Loam Sedl, Porageville, Mo., 1973
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Table 4 Coarirued
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1974

Semi-determinate (Delcot 277) and indeterminate varieties (Stoneville 213
and Deltapine 16) produced the best average yields. Poor seed quality and seasonal
adversities did not favor Auburn M and Quapaw, early determinate varieties that
were productive in previous years. Some experimental strains (Auburn M-NR,
HYC 72-1and HYC 72-2), intermediate between the Auburn M type and Delcot
277 were equal to Delcot 277, Stoneville 213 and Deltapine 16 in productivity.

Cotton in 30-inch rows matured later than 38 and 20-inch and twin rows,
producing significantly less ac first picking and less total yield. No significant
differences for lint yield at firse picking occured among 38 and 20-inch and twin
rows. Twin rows were estimated to be 75% open 6-7 days earlier than other
systems.

Dense plantings, 20-inch and twin rows although short in heighe, tended to

increase the incidence of bacterial blight. Lodging was less in 20-inch and twin
rows. Lint fraction was highest in 30-inch rows. Boll and seed size were reduced in
ewin rows but fiber lengch, length uniformity, fiber scrength and elongation and
micronaire were not significantly affected by the varying row widths. Varietal
differences were significant.
{Table 5): Three experimental scrains (HYC 72-234, HYC 72-262/263 and HYC
72-320), selecred for narrow row culture were compared with six commercial
varieties and a bacterial blight resistant strain in 38-inch, cwin rows, 20-inch rows
drilled and 20-inch rows hill dropped.

The 20-inch row, hill dropped or drilled, produced the highest lint yields
followed by conventional 38-inch rows. Twin rows produced the least.

Earliness of 20-inch row production was shown by yield of lint at firse picking.
Overall, 20-inch rows produced approximately 200 pounds of lint per acre more by
Ocrober 31 than did 38-inch or twin rows.

Observation of initial flowering among 38-inch rows was approximately one
day later than for 20-inch or twin rows. The estimate of 75% open bolls occurred
approximately three days later for twin rows than for 20 and 38-inch rows. This
may be a very conservative estimate in view of first pick differences. The number of
barren plants was significantly greater in 20-inch drilled plots than for twin and
38-inch conventional or 20-inch rows hill dropped. Plant height was tallest in
38-inch rows and shortest in 20-inch drilled rows. Lodging was more obvious in
20-inch drilled rows.

Significanc lint fraction differences were observed in the harvested samples but
these obviously were due to trash content differences berween spindle and brush
stripper harvesting methods. The 4-20-inch row brush harvester was first used to
harvest 20-inch row plots during 1974. No significant difference in seed size was
noted burt standard 38-inch rows tended to favor production of larger seeds with
more dense linters. Boll size was largest in 38-inch rows and smallest in 20-inch
drilled rows. Although no significant differences in 2.5% span length were
observed, fiber length uniformity was reduced in 20-inch rows, indicating a
shorter 509 span length. Fiber tended to become weaker and finer as row width
decreased but these were not significantly reflected in spun yarn tenacity.
However, a trend toward reduced yarn tenacity was noted.

HYC 72-320 and HYC 72-234, two strains selected for tolerance to close
spacing and Mo 63-277BR, Delcot 277, Stoneville 213 and Auburn M were
among the most productive of the ten varieties and strains grown. Maximum yields
commonly occurred in 20-inch rows. The highest lint yield was 960 pounds per
acre produced by HYC 72-234 grown in 20-inch hill dropped rows but it produced
only 535 pounds in twin rows.
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Table 3 Responses of Ten Cotton Varseties and Strains Grown in Three Row Widchs on Sandy Loam Soil, Pormageville, Mo, 1974
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Table 5 Continusd
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The earliest maturing varieties were HYC 72-234, Auburn M, Mo 63-277BR,,
Quapaw and HYC 72-262/263. HYC 72-234 produced 960 pounds of lint per acre
with “once-over" harvest compared to the first pick lint yield of 398 and total lint
yield of 566 pounds by Deltapine 16 grown in conventional 38-inch rows.

Experimental strains bloomed 2-3 days sooner than standard varieties,
especially when they were grown in 20-inch rows. This was reflected in their rate of
boll opening, reaching the 75% open boll stage from 5 to 12 days sooner than
standard varieties. Auburn M, however, responded similar to the experimental
strains HYC 72-262/263 grown in 20-inch rows which was 75% opened 16 days
sooner than Coker 310 grown in 38-inch conventional rows.

Commercial varieties and experimental strains expressed their characteristic
boll, ginning and fiber quality traits although variable row width spacing often
modified these traits negatively as row and within row plant spacing decreased.
Some earlier maturing experimental strains produced fiber that characreristically
was shorter and coarser than most Delta varieties yet their yarn qualities were
acceptable. Micronaire values for cthese generally were less affected by narrow rows
than were commercial varieties.

1970-1974 (Table 6): Auburn M and Delcor 277 were grown in all trials in 38-inch
conventional rows and 20-inch narrow rows during the 5-year period, 1970-1974.
No real yield differences were found berween row widths, varieties or row
width-variety interactions. Seed size and fiber strength was reduced significantly
in 20-inch row production. Fiber strength reduction was attribuced largely to the
response of Auburn M to 20-inch rows. Otherwise, no real differences were
observed for lint fraction, boll size, fiber length, length uniformity, fiber
elongation or micronaire. Characteristic varietal differences were noted.

1971, 1973-74 (Table 7): Auburn M, Delcot 277 and Stoneville 213 were grown in trials
for three years in 38-inch, 20-inch and rwin rows (2-rows per 38-inch bed). No
significant lint yields were observed overall but row width-variety interaction
trends were noted. Auburn M, the earliest variety, tended to produce 4% more in
twin rows and 3% less in 20-inch rows during this period even though in some
years significanc deviations were observed. Delcot 277 and Stoneville 213, on the
other hand, tended to produce less in twin rows compared to either 38-inch or
20-inch systems but differences were small. In 20-inch rows the reduced lint
fraction likely was due to brush harvesting, 1974. Micronaire, variety and some
row width-variety minor interaction differences were observed.

VARIABLE ROW WIDTH-VARIETY TRIALS, CLAY SOIL:

1970 (Table 8): Auburn M and Delcot 277 were grown in 38, 30, 20, 10, and 7-inch
rows. Lint yield levels were very low due to late planting and racher dry conditions.
Combining varieties, narrow rows produced the highest lint yields; 7-inch the
highest followed by 10 and 20-inch rows. The lowest yields were obtained in 30
and 38-inch rows. This trend was consistent in response among varieties. Lint
fraction increased, seed size, boll size, 2.5% span length, uniformity index, fiber
strength, and micronaire decreased as row width was reduced. Fiber length of
Delcot 277 was shortest in 38-inch rows but Auburn M was shortest in 7-inch
rows. No yield differences were observed between drilled and hill dropped methods
of planting bur lint fraction, seed index, boll size and 2.5% span length was

reduced in drilled plantings. Strength of fiber, elongation and micronaire were not
affected.

18



Tabde & The Besponics of Aubuarn M and Debeoe 277 Coteon Vasietics Grown in 38" and 207 Row Widchs on Sandy Loam Soil, Pomageville, Mo. 1970.74 {5 year
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Table B Respoose of Two Coston Warteties Grown in Four Rew Widrhs on Hesvy Clay Soil, Pomageville, Mo., 1970,
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1971 {Table 9): Auburn M, Delcor 277, Mo-Del and Sconeville 213 were grown in 38,
20 and 10-inch and twin rows. No significant lint yield differences were obtained
among 38 and 20-inch and twin rows. Ten-inch rows produced significantly less
than the former. Varieties responsed similarly to row width. Drilled rows produced
less than hill dropped rows. The highest lint fraction was obtained in 38-inch rows.
Small bolls were produced in 10-inch rows. Fiber length tended to increase in
10-inch rows. Micronaire was lowest in 10-inch rows. Seed size, fiber length
uniformity and strength were not affected by row widch. Auburn M and Delcot
277 produced slightly longer fiber in 10-inch rows but Stoneville 213 fiber was
slightly shorter in 10-inch rows. Mo-Del did not vary significantly in fiber length
with changes in width of row. Characteristic varietal differences were observed.
Only boll size was reduced in drilled plantings whereas method of seeding
produced no effect on other traics.

1970-71 (Table 10): Auburn M and Delcor 277 were grown in 38 and 20-inch rows
during the 2-year period, 1970-71. No acceptable trials resulted during 1972-74
due to seasonal abnormalities and stress on stand, growth and development and
harvestability.

Combining years and varieties, 38 and 20-inch rows did not produce
significantly different effects on lint yield and all other traits measured. Only
characteristic varietal differences in lint fraction, fiber length, fiber strength and
elongation were noted.

TOTAL LINT YIELD FOR VARIABLE ROW WIDTHS, COMBINING
VARIETIES WITHIN YEARS ON SANDY LOAM AND CLAY SOIL, 1970-74:

In two of five years, 1970 and 1974, 20-inch rows produced greater total lint
yields than did conventional 38-inch rows on sandy loam soil. During the
remaining three years, 1971-1974, 20-inch rows produced lint yields equal to
those obtained in 38-inch rows. Yet in the three to five year averages the 20-inch
row system, produced lint yields only slightly greater than did 38-inch rows. The
increased yield, earlier maturity and “once-over” harvest of 20-inch rows during
1974 was most significant. New experimental strains, likely better adapted to
NACCOW [OWS, Were most impressive.

During the two test years on clay soil, 1970-71, 20-inch rows were
significantly better than 38-inch rows only during 1970 when general yield level
was very low. The two-year average favored 20-inch rows by only 35 pounds of lint,
hardly to be considered significant, Because of frequently restricted plant growth
on heavy soils, narrow rows should prove a distinct production advantage on these
soils but soil and weather conditions did not permit sufficient testing over years to
accurately evaluate the narrow row concept on heavy southeast Missouri soils
during 1970-74.

ROW WIDTH-VARIETY COMBINATIONS PRODUCING HIGHEST YIELDS
ON SANDY LOAM AND CLAY SOILS, 1970-74:

Sandy Loam Soil (Table 12):

1970: Auburn M grown in 20-inch drilled rows produced significantly higher lint yields
than either Auburn M or Delcot 277 grown in 38-inch rows.

1971: Auburn M, grown in drilled and hill dropped 38-inch or twin rows and Delcot 277
grown in drilled or hill dropped 38-inch rows and 20-inch hill dropped rows
produced significantly more lint yield than Stoneville 213 grown in conventional
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Table & Response of Four Cotoon Varieties Grown in Four Bow Widchs on Heavy Clay Sail, Postageville, Mo., 1971
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Table 10 The Responses of Auburn M and Delcot 277 Corcon Varieties Grown in 387 and 207 Row Widchs on Heavy Clay Soil, Partageville, Mo, 1970-71 -2 year
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Table 12 Row Width and Variery Combirations That Produced che Highest Ling Yields on Sandy Loam and Clay Soil, Porageville, Mo., 197074,
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1972

1973:

1974:

38-inch rows. No row width-variety combination exceeded the lint yields of eicher
Auburn M or Delcor 277 grown in conventional 38-inch rows. The lint yields of
Stoneville 213 grown in twin, 20 or 10-inch rows were less than those for
conventional 38-inch rows (Table 2).

Only Auburn M grown in 20 and 30-inch rows and Auburn M-MDR (mass
selected for rolerance to close spacing) grown in 30-inch rows produced signifi-
cantly greater lint yields than Stoneville 213 grown in 38-inch rows. However,
these were not better than either Auburn M or Delcot 277 grown in 38-inch rows.
Stoneville 213 (intermediate) and Delcor 277 (medium early) grown in con-
ventional 38-inch rows, produced lint yields equal to or greater than any row
width-variety combination. Inferior planting seed quality and seasonal adversicies
were unfavorable to performance of early and determinate varieties like Auburn M
and Quapaw.

The early maturing experimental strain HYC 72-234, selected for adapration to
narrow-row production, produced significantly better lint yields than Stoneville
213, Auburn M, or Delcot 277 grown in 38-inch rows. Lint production of Delcot
277 in 38-inch rows was significantly reduced but when grown in 20-inch rows,
Delcot 277 lint production was among the highest. Higher production trends were
generally observed in 20-inch rows for both commercial varieties and new strains.

Clay Soil (Table 12):

1970:

1971

General yield levels were very low. Plant growth was critically reduced and sub-
sequent lint production was generally favored in narcow rows (7, 10 and 20-inch)
compared to conventional 38-inch rows.

Stoneville 213 and Delcor 277 grown in conventional 38-inch rows produced lint
yields equal to or berter than any other row width or variety combination. Lint
production by Auburn M grown in 38-inch rows was exceeded only by Delcot 277
also in 38-inch rows.

SKIP-ROW VARIETY TRIALS, 1971-73:

Sandy

Loam Soil (Table 13): The plant two-skip two production system produced only
649 as much lint per acre as did solid 38-inch row plantings when total acreage
was considered during the 3-year period, 1971-73. The plant two-skip one system
produced an estimated 89% of solid plantings during two years, 1972-73.
Although the plant rtwo-skip two and plant two-skip one systems produced more
lint per acre compared to solid plantings when actual planted acreage was
considered, the additional production was less than the potenctial of solid plantings
over total acres. The semi-determinate, medium early Delcot 277 and the
indeterminate, intermediate maturing Stoneville 213 used the additional between
row space in skip rows more efficiently and produced more lint than did Auburn
M, an early determinate variecy. Auburn M urilized soil areas best in solid
plantings and least in the plant two-skip two system.

Larger seed were produced in plant two-skip two rows but no overall response
to skip rows was observed for lint fraction, boll size, 2.5% span length, fiber
length uniformity, scrength, elongation and micronaire. However lint fraction was
highest for Delcot 277 in solid plantings. Micronaire was greater in plant two-skip
one than in solid plantings of Stoneville 213.

Clay Soil (Table 14): The overall response of plant two-skip two was roughly one-half of

the lint yield of solid plancings, suggesting that the acrual production potential of
cotton plants is relatively constant over a wide range of between-row spacings on
clay soil. When actual planted acres were considered the lint yields, combining
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Tabde 13 Response of Theee Covton Varieties Goown in Solid Rows, Plant Two-Skip One and Plant Two-Skip Two Plantings on Sandy Loam Seil, Portageville, Mo, ,
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varieties, were equal. No border row effect was measured; thus there was no
significant beneficial yield response to skip rows.

Lint fractions tended higher in solid plantings. Micronaire was highest for
Stoneville 213 in plant two-skip one plantings.

SUMMARY

Exploratory cotton production research relating variable row width, drilled and hill
dropped seeding methods, varieties and experimental strains, grown on sandy loam and
clay soils was conducted in southeast Missouri, 1970-74.

Cotton grown in 20-inch rows produced lint yields equal to or better than that
produced by 38-inch conventional rows. During two of five years 20-inch row production
was significantly better than 38-inch row production, but when combining varieties and
years yield differences between 20 and 38-inch rows were insignificant on sandy loam soil.
On clay soil, data were not sufficient to be conclusive but 20-inch rows tended to produce
the highest lint yields.

Yield differences becween hill dropped and drilled seeding methods were non-
significant. Minor differences among the characteristics measured were observed.

Skip row culrure did not reveal production advantages on either sandy loam or clay
soils, especially when total acres involved were considered.

Varietal response to variable row widths was inconsistanc but generally those varieties
that performed best in conventional 38-inch rows also performed well in 20-inch rows.
Performance of new strains, selected for adaptation to narrow rows, demonstrated
potentials for developing “narrow row varieties’'. Improved semi-determinate varieties
appeared generally better suited to the 20-inch row, “wide-bed” cultural system in most
years than either full season, indeterminate or extremely determinate varieties.

The lint fraction, seed index, boll size, fiber length, length uniformity and
elongation frequently varied with row width, variety and sometimes, row width-variety
interactions. However, fiber fineness as measured by the micronaire showed frequent
trends toward production of finer fiber as row widths decreased. Although yarn tenacicy
generally was not significantly reduced as row width decreased in 1974, some varieties
produced the strongest yarns from fiber obtained from 38-inch rows.

“Once-over' harvest, early maturity, optimum lint yields, acceptable fiber quality,
and new strain performances were suggestive of potential positive economic gains
through use of narrow-row, short season cultural systems.

Inconsistant performance of current varieties, lack of varieties adapted to narrow
culture, limited harvesting equipment and inconclusive data for clay soils suggest
cautious conversion to the narrow row production system. Commercial production should
be limited presently to field-scale trials to permit development of “on farm" rtotal
operations under production conditions where narrow-row culture appears advantageous
and as suirable harvesters become available.
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