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CHAPTER I 

INTRODUCTION 

General climatic conditions in the Southern High Plains of 

Texas are typical of a semi-arid region. Annual precipitation totals 

approximately 18.5 inches, of which 85 percent falls during the grow

ing season between April and October. Air temperature is quite 

variable within a day and among seasons. Summer temperatures of 

100 F or higher occur frequently but may drop 30 or 40 F within 2 

hours. Temperatures in winter normally drop to 32 F or lower. Hail 

and sandstorms present threats to crop production. These unfavorable 

climatic conditions result in a short or limited growing season. 

Cotton (Gosspium hirsutum L.) is the leading economic crop with 

approximately two million acres planted annually in the Southern High 

Plains region. Many factors affect cotton production, such as soil 

fertility, moisture, temperature, insects and diseases, but weed 

competition is one of the main problems associated with cotton. The 

total crop losses djue to weeds in Texas have been estimated at 775 

million dollars annually. Miller at ̂ . (1962) indicated that the 

value of cotton was reduced 4 to 6 percent by weeds in California. 

Cotton production losses due to weeds on the Southern High Plains 

have not been determined. 

Pigweed (Amaranthus spp.) causes the most prevalent weed problem 

in cotton production on the Southern High Plains. Chemical and 

mechanical methods of weed control in cotton fields have been well 

developed. The utilization of weed control methods must be based 



on the assumption that the cost of weed control can be justified by 

increased crop yield and improvement of quality. 

Competition studies between weeds and crops provide means of 

determining the economic value of weed control. The extent of yield 

reductions by annual weeds in annual row crops has been investigated 

extensively. Competition between pigweed and cotton has not been 

studied. Most of the competition studies have considered the effect 

of weeds on crops; however, the influence of crop growth on weeds has 

received only minor attention. 

This study was conducted to delineate the response of cotton 

growth and yield to pigweed density and to various times of pigweed 

removal, and in addition to determine the response of pigweed to 

cotton. 

The primary objective of this research was to develop a basis 

for evaluating the cost of pigweed control in relationship to increased 

cotton yield and improvement of quality. 

A secondary objective was to provide a guideline for determining 

a critical period of weed control to maintain a maximum cotton yield 

on the Southern High Plains of Texas. 



CHAPTER II 

REVIEW OF LITERATURE 

Weed competition has a considerable effect on crop growth and 

yield. Competition is dependent on many factors, such as weed density, 

period of weed competition, crop seeding rate, fertilization, water 

supply, cultivation, planting technique, variety and diseases. 

Factors of Crop-Weed Interaction 

It is a well established fact that weeds and crops compete for 

light, moisture and soil nutrients. Many experiments have been con

ducted to determine the level of competition for each of these grojth 

factors. 

Light 

Weber and Staniforth (1957) and Dawson (1964) observed that weeds 

mhich over-shade soybean (Glycine max Merrill) caused more severe yield 

reductions than weeds which were the same height as soybean. Nelson 

and Nylund (1962) found that light was the main limiting factor for 

production of crops ̂ and weeds. Brimhall et al. (1965) indicated that 

in high weed densities, light severely limited crop growth. Bandeen 

and Buchholtz (1967) reported that interspecies competition for light 

between corn (Zea mays L.) and quackgrass (Agropyron repens (L.) Beauv.) 

did not prevail early in the growing season. Knake and Slife (1969) 

pointed out that the greatest competitive effect of giant foxtail 

(Setaria faberii Herrm.) in soybean fields occurred after the weed 

density became adequately dense to sufficiently reduce the light 



quantity intercepted by soybean plants. Gruenhagen and Nalewaja 

(1969) found that light penetration was reduced by weeds when flax 

(Linum usitatissimum L.) was 0 to 5 and 8 to 13 inches high, but was 

not reduced at 15- to 20-inch stages. 

Moisture 

Weber and Staniforth (1957) reported that with moderate weed 

infestation and moisture deficits during the growing season, yield 

reductions of soybean were less than with adequate moisture. Stani

forth (1958) observed that yield reductions of soybean due to compe

tition with yellow foxtail (Setaria lutescens (Weigel) F. T. Hubb) 

was small, when either soil moisture severely limited plant growth 

or when soil moisture was adequate over the whole season. Fabricius 

and Nalewaja (1968) found that wheat (Triticum aestivum L.) and wild 

buckwheat (Polygonum convolvulus L.) took up the same amount of water 

per unit of nitrogen when either species was grown alone. When weeds 

were present in wheat, water usage per unit of nitrogen was increased 

for both species. Gruenhagen and Nalewaja (1969) concluded that 

moisture was a main competing factor. Wild buckwheat appeared more 

efficient in moisture uptake and utilization for dry matter production 

than flax did. 

Soil nutrients 

Vengris £t al. (1955) investigated the competition between several 

species of weeds and corn for soil nutrients. Com grown with weeds 

took up only 58, 63 and 47 percent as much nitrogen, phosphorus and 

potassium, respectively, as corn grown alone. The reduction of nutrient 



uptake of weeds caused by competition of corn was less than that of 

corn caused by weeds. Thus it was apparent that weeds competed 

strongly for essential nutrients, and consequently suppressing the 

corn crop. Staniforth (1957) found that corn yield losses due to 

yellow foxtail competition were lowered by increasing nitrogen ferti

lization. This suggested that with low levels of fertilization, soil 

nutrients became a limiting factor for crop growth, and weeds were 

more efficient in competing for soil nutrients, consequently crop 

yields were reduced, Bandeen and Buchholtz (1967) reported that 

quackgrass competed with corn for nitrogen, phosphorus and potassium. 

Black £t al. (1969) classified various crops and weeds according 

to their photosynthetic capacity. Plants which had the capacity to 

photosynthesize at high rates were classified as efficient plants. 

Plants with a low photosynthetic capacity were described as non-

efficient plants. On a biochemical basis, competitive ability among 

plants depended on the net capacity of a plant to fix CO^ and use 

photosynthate. Efficient plants which assimilated CO^ at high rates 

had the potential to be either high yielding crop plants or serious 

weed pests. Efficient crops were more competitive with weeds than 

were non-efficient crops. Most of the weeds in row crops were effi

cient plants. According to Black et al. (1969), cotton was a non-

efficient plant, while pigweed was an efficient plant. 

Crop Growth as Related to Weed Density 

Corri 

Itloolani £ t a l . (1964) worked on the competitive ef fect of smooth 



pigweed (Amaranthus hybridus L.) on corn. Maximum corn yield reduc

tions resulting from pigweed competition were 30, 50, and 36 percent 

of weed-free corn yield in 1959, 1960 and 1961, respectively. Com

bined dry matter yields of weeds and corn remained relatively constant, 

Com height was reduced with increased pigweed density. The maximum 

corn height reduction was 14 inches when compared with weed-free corn. 

Bandeen and Buchholtz (1967) reported that quackgrass significantly 

reduced corn height and yield and delayed corn maturity, as compared 

to that of weed-free corn. The effect of quackgrass competition was 

not overcome by fertilization. 

Grain sorghum 

Burnside and Wicks (1964) studied the influence of cultivation 

on weed competition. Yields of sorghum (Sorghum vulgare Pers.) 

grown with weeds were 62, 74, 79 and 78 bushels per acre, following 

zero, one, two, and three cultivations, respectively. The correspond

ing weed productions were 830, 200, 60 and 50 pounds per acre. Wiese 

et al. (1964) found that yield of irrigated grain sorghum grown in 

combination with large crabgrass (Pigiteria sanguinalis L.) and 

rough pigweed (Amaranthus retroflexus L.) was reduced 1220 pounds 

per acre, based on the yield of weed-free grain. 

Pafford (1966) on the Northern High Plains of Texas grew grain 

sorghum with various pigweed densities. Grain yield was signifi

cantly reduced at a weed density of 1 weed per 8 feet of row, as 

compared with that of weed-free sorghum. Grain yield reductions 

ranged from 817 lb/A for 1 weed per 8 feet of row to 3,656 lb/A 



for the treatment containing 4 weeds per foot of row. Sorghum head 

size decreased as weed density increased. Combined dry matter pro

duction of weed and sorghum was constant. Burnside and Wicks (1969) 

investigated the influence of row spacing, sorghum population, and 

weed competition on sorghum growth and yield. Weed competition was 

a greater factor on sorghum yield than row spacing and sorghum popu

lation. In weed-free sorghum plots, yields of grain sorghum grown 

in 20- and 40-inch rows, or sorghum with populations from 26,000 to 

50,000 plants per acre were not different. As weed competition 

increased, sorghum yields decreased. 

Soybean 

Staniforth and Weber (1956) concluded that the yield reductions 

of soybean caused by annual weed competition increased as weed density 

increased. Combined total dry matter production of soybean and annual 

weeds was the same in all levels of weed competition. Weber and Stani

forth (1957) reported that soybean yield reductions due to weed-infestation 

became more severe when soybean stands were less than 9 to 11 plants 

per foot of row. Height, lodging and seed size of soybeans were little 

affected by weed competition. 

Moolani £t al. (1964) observed that maximum yield loss of soy

beans caused by smooth pigweed grown in soybeans was 55 percent of 

weed-free soybean yield. Total dry matter production of both weeds 

and soybeans was 1*3 times more than that of weed-free soybeans. 

Soybean height decreased as weed density increased. Wilson and 

Cole (1966) reported that soybean yields and plant heights were 
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reduced as the mixed population of morningglory species (imopea 

purpurea (L.) Roth, and Imopea hederacea (L.) Oacq.) increased. The 

damage of increased lodging and the difficulty of harvesting resulting 

from morningglory was increased with greater weed population. 

Sugar beet 

Brimhall e_t al. (1965) reported that rough pigweed competition 

had a greater effect on sugar beets (Beta vulgaris L.) than did 

green foxtail (Setaria viridis (L.) Beauv.). In a treatment that 

consisted of 2 pigweed and 2 foxtail plants in the row per beet, 

root yield was reduced 80 percent of that of weed-free beets. Diam

eter and length of beet roots were reduced severely by weed competi

tion, while the percent sucrose of beets was not affected. Dawson 

(1965) worked on a similar study. In the treatments of uncontrolled 

populations of lambsquarters (Chenopodium album L.) and barnyardgrass 

(Echinochloa crusgalli (L.) Beauv.), sugar beet reductions were 94 

and 49 percent of weed-free beet yield, respectively. In mixed weed 

populations, beet yields were reduced 70 percent of weed-free beet 

yields. Zimdahl and Fertig (1967) found that without cultivation, 

sugar beet root yield, top production, and root diameter were depressed 

with increasing weed density. Beet stand and percentage sucrose of 

beet roots were not affected by weed density. Cultivation decreased 

the effect of weed competition on sugar beet. 

Cereal crops 

Smith (1968) conducted an experiment in Arkansas to investigate 

the response of rice (Oryza sativa L.) to competition of 4 weed 



species. Barnyardgrass, ducksalad (Heteranthera limosa (Sw.) Wild.), 

hemp sesbania (Sesbania exaltata (Raf.) Cory.) and northern jointvetch 

(Aeschynomene virginica (L.) B. S. P.) were grown in rice at various 

weed densities. Grain yield of rice was significantly reduced with 

increased weed density of each of these 4 weed species. The reductions 

of rice panicle number, rice straw production and number of filled 

grain per panicle were responsible for grain yield reductions caused 

by weed competition. Rice height and weight of 1000 grains were not 

affected by weed competition. 

Similar results were obtained by Bell and Nalewaja (1968) with 

respect to the competition of wild oats (Avena fatua L.) on wheat 

(Triticum aestivum L.) and barley (Hordeum vulgare L. amend. Lam.). 

Wild oats at densities of 70 and 160 seedlings per square yard caused 

yield reductions of wheat of 22 and 39 percent of check plot yield, 

respectively. Weeds at densities of 70 and 160 seedlings per square 

yard reduced barley yield 6 and 26 percent of weed-free barley yield, 

respectively. Nitrogen and phosphorus fertilization reduced wild oat 

competition. 

Crop Growth as Related to Weed Duration 

Corn 

Gleason (1956) allowed weeds to grow with corn for 1, 2, 3, 4 

and 5 weeks, and the respective corn yields were 63, 59, 28, 17 and 10 

bushels per acre. Corn yields decreased as the period of weed infesta

tion increased. Knake and Slife (1965) seeded giant foxtail at the time 

of corn planting, and 3, 6, 9 and 12 weeks after corn planting. Giant 
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foxtail which was seeded at planting depressed corn yield 13 percent 

of weed-free corn yield, while giant foxtail seeded later than the 

first 3 weeks after corn planting did not reduce corn yields. 

Knake and Slife (1969) studied the effect of time of giant fox

tail removal on corn growth. Giant foxtail was removed when weeds 

were 3, 6, 9 and 12 inches in height, and at maturity, and reductions 

of corn yields were 1, 2, 5, 7 and 18 bushels per acre, respectively, 

as compared with weed-free corn yield of 144 bushels per acre. Corn 

tolerated 8 weeks of weed competition after planting, or tolerated 

weed competition until weeds were 12 inches in height. Giant foxtail 

delayed corn tassel emergency, but did not affect shelling percentage. 

Combined total dry matter production of corn and weeds was relatively 

constant. 

Grain sorghum 

Burnside and Wicks (1967) studied the effect of weed removal 

on sorghum growth and production. Compared with yields of sorghum 

weed-free all season, sorghum yields were not significantly reduced 

when weeds were removed within 3 weeks after planting. A significant 

sorghum yield reduction occurred when weeds remained in sorghum for 

longer than 3 weeks after planting. Sorghum stover yield, number of 

heads per plant, seed production per head and seed weight were depressed 

as weed competition was prolonged. Similar results were obtained by 

Burnside and Wicks (1969) later, that sorghum yield was lowered by 

earlier weed removal. In plots where weeds were removed 3, 4 and 

5 .weeks after planting, sorghum produced 4, 12 and 18 percent less 
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grain yield than in plots where weeds were removed 2 weeks after 

planting. Weeds emerging later than 4 weeks after planting did 

not affect sorghum yield. 

Soybean and flax 

Knake and Slife (1965) reported that soybean yields were reduced 

27 percent of weed-free soybean yield by giant foxtail being seeded 

at the time soybeans were planted. Foxtail seeded 3 weeks after soy

bean planting did not affect soybean yields. Similar results were 

obtained by Knake and Slife (1969) with respect to the effect of time 

of weed removal on soybean growth. Soybean yields were reduced 0, 

0, 1, 2 and 18 bushels per acre when giant foxtail plants were removed 

at soybean stages of growth of 3, 6, 9 and 12 inches in height and 

at maturity. Weeds growing in soybean plots until they reached the 

reproductive stage had the greatest competitive effect. 

Bell and Nalewaja (1968) reported that yields of flaxseed were 

depressed as the duration of wild oat infestation increased. Wild 

oat removed at 4- to 5-leaf stage and at maturity reduced flaxseed 

yield 15 and 75 percent of weed-free flaxseed yield, respectively. 

Gruenhagen and Nalewaja (1969) found that flaxseed yield reductions 

were lowered by decreasing the length of competition period of wild 

buckwheat, and that competition occurred mostly in the root zone. 

Cotton 

Buchanan and Burns (1970) in Alabama studied weed competition 

with cotton. Two types of experiments were established, (a) cotton 

maintained weed-free for various periods after cotton emergence and 
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(b) weeds allowed to grow with cotton for various periods after cotton 

emergence. 

Maximum seed cotton yield was obtained when cotton was kept weed-

free for the first 8 weeks or longer. Weeds that did not emerge until 

8 weeks or longer after cotton emergence, did not affect seed cotton 

yield. 

Cotton yield was not affected by weed competition when weeds 

were removed during the first 6 to 7 weeks after cotton emergence. 

The critical period for weed removal to maintain maximum cotton yield 

was between 6 and 7 weeks after cotton emergence. 

Stem diameter of cotton, cotton height and cotton stands were 

less sensitive to weed competition than cotton yield. However these 

characteristics were affected as weed competition increased and became 

severe. 

According to Tisdale and Nelson (1955), in warm well-drained 

upland soils, the major portion of nitrogen in plant is absorbed as 

nitrate ion. 3oham (1961) reported that the nutrient status of the 

entire cotton plant was reflected by the level of soluble nutrients, 

such as nitrate, in the petioles. Petioles of leaves directly attached 

to main-stem from third and fourth nodes from the apex constituted the 

best sampling tissue for nutrient analysis of cotton plant. 

Mackenzie at al. (1963) sampled cotton petioles from the youngest, 

fully matured leaves on the main stem of cotton plants and analyzed 

nitrate-nitrogen content. High levels of nitrate-nitrogen in petioles 

at various growth stages reflected an adequate nitrogen supply in soil 

and a vigorous vegetative growth of cotton. But the maximum level of 
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petiole nitrate developed at early season, and a decline of nitrate 

level occurred thereafter. Nitrate levels of petioles sampled at 

early-, mid-, and late-bloom stages were most responsive to the final 

cotton yields. 

Response of Weeds to Crops 

Burrows and Osborn (1955) reported that the dry matter production 

of wild mustard (Brassica arvensis (L.) Rabenh.) was decreased with 

increased wheat seeding rates. Weber and Staniforth (1957) worked 

on the competitive effect in variable weed and soybean stands. Growth 

of annual weeds significantly increased with soybean stands of less 

than 9 to 11 plants per foot of row. When Staniforth (1957) maintained 

a constant density of yellow foxtail grown in various corn populations 

throughout the growing season, yield of yellow foxtail was decreased 

as corn population increased. In plots which no fertilizer was applied, 

total dry matter production of yellow foxtail was reduced with increas

ing corn populations. Similar results were shown by Dorge and Stani

forth (1961). Total dry matter production of foxtail was decreased as 

corn seeding rate increased. 

Vengris (1963) observed the competitive effect of corn on rough 

pigweed and yellow foxtail. Corn delayed the heading and maturity of 

both weed species for three to four days. Yields and heights of both 

weed species were decreased by corn competition. The maximum yield 

and plant height of weeds resulted from early spring seeding. Smith 

(1968) found that the panicle number of barnyardgrass was lowered by 

increased rice plant population. 
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Fabricius and Nalewaja (1968) allowed wild buckwheat and wheat 

grown alone and in combination. The result showed that total dry 

matter production of wild buckwheat and contents of nitrogen and 

phosphorus in weeds were reduced by wheat competition. It was con

cluded that wheat was a stronger competitor than wild buckwheat. 



CHAPTER III 

MATERIALS AND METHODS 

All field investigations were conducted at the Texas Agricul

tural Experimental Station near Lubbock, Texas, in the summer of 

1969. Three experiments were conducted simultaneously at the same 

location under the same field conditions. 

Soil in the experimental area was Amarillo fine sandy loam 

having approximately 0,5^ slope and was well drained. Cotton was 

grown in this area for three previous years. Agricultural chemicals 

(fertilizers, insecticides or herbicides) had not been applied in the 

experimental area within three years prior to this investigation. 

Land was plowed, disked, and listed in a conventional manner 

before planting. Fertilizer was not applied since soil tests indi

cated that soil fertility was adequate for commercial cotton produc

tion. 

A common variety of cotton (Gossypium hirsutum L. var. Paymaster 

111) was bed-planted 2 inches deep in 40-inch rows on May 19. Seed

lings emerged within 1 week after planting. 

Mixed pigweed seed, containing Amaranthus hybridus L. and Amaran

thus palmeri L., was planted on 3une 3, 2 weeks after cotton planting. 

The weeds were primarily Amaranthus palmeri. Pigweed was planted 

0.5 inches deep within 2 inches of the center of the cotton row. 

Soil was sprinkler irrigated lightly on 3 consecutive days to enhance 

weed emergence since there was no natural rainfall. Pigweed emerged 

from June 26 through June 29 when cotton was 6 inches tall. 

15 
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Water was applied by furrow irrigation on 3une 20 and August 15. 

Total rainfall during the growing season (May to October) was 23 

inches in the field location. Abundant rainfall (14 inches) occurred 

between the last irrigation and harvest. Generally, there was adequate 

soil moisture during the entire growing season. 

Air temperature during the growing season averaged 72 F. Tempera

ture averaged 68 F in May, then increased to the highest degree in 

July. After July temperatures gradually decreased and dropped to 

frost point on October 13. The temperature deviation between day 

time and night averaged 25 for the entire season. 

Several variables were investigated simultaneously in conducting 

three experiments (Table l). All treatments were arranged in a ran

domized complete-block design with four replications. Plots were four 

rows in width and 40 feet in length. 

Cotton Growth as Related to Weed Density 

Various densities of pigweed were grown all season in uniformly 

spaced cotton. Treatments including weed-free cotton and 1 weed per 

8, 4, 2, and 1 foot of row (Treatment numbers 1 to 5 in Table 1). 

Cotton was hand thinned on June 26 to leave three cotton plants 

per foot of row. A link chain with 3 rings per foot was utilized to 

aid in thinning cotton plants to an exact, uniform density. The final 

plant population was approximately 40,000 plants per acre. 

Pigweeds were thinned by hand on July 1 to the appropriate 

density for each treatment. Desired pigweed densities were maintained 

in each plot by frequent inspection and removal. 
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TABLE 1 

SUMMARY OF WEED TREATMENTS UTILIZED 
IN THREE FIELD EXPERIMENTS IN 
PIGWEED-COTTON INTERACTIONS 

Weed Density Experiment 
Treatment (No. Weeds/ Time of Weed Weed Cotton 

No. Ft. of Row) Weed Removal Competition Removal Competition 

« * 

* 

* « « 

* 

* 

1 

2 

3 

4 

5 

6 

7 

8 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

1 Weed/4 ft. 

1 WeBd/4 ft. 

1 Weed/4 ft. 

At planting 

No removal 

No removal 

No removal 

No removal 

Pre-bloom 

Post-bloom 

(cotton-free) No removal 

Height of cotton and pigweed were measured five times during 

the growing season. Specific plants were selected and the height was 

measured from ground level to the terminal of the central axis. Pigweed 

diameter was also determined by measuring the widest portion of the 

foliage. These determinations were made on October 14. 

Fruit production of cotton was determined by counting squares 

and bolls on all plants in two 4-foot selections of row in the central 

two rows in each plot. Fruit was counted on July 28, August 14 and 

October 4 and all bolls were counted as the cotton was harvested. 

All plant material was harvested by hand. All pigweed in the 

central 20 feet of the middle two rows of each plot were cut at ground 

level on October 14 following a severe frost. Fresh weight of the 
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weeds was obtained immediately after harvesting and dry matter pro

duction was determined from subsamples dried at 105 F for 4 days. 

Fresh and dry weights were expressed on a per plant and a per acre 

basis for comparison between treatments. 

Cotton was harvested twice. Total dry matter production of 

cotton was determined on October 14. Cotton plants, consisting of 

cotton stalks, leaves, all fruit and the tap root, were harvested in 

two 4-foot sections of row. Dry weight was determined after drying at 

105 F for 5 days and was expressed as grams per plant and pounds per 

acre. Open cotton bolls were harvested on October 18, and all remain

ing bolls were pulled on October 31. The harvest area was the same as 

that of pigweed, and adjacent to that where intact cotton plants were 

harvested. All bolls were ginned, and lint and seed yields were 

determined on a per seed, per boll and per acre basis. 

Fiber quality was analyzed at the Texas Tech Fiber Laboratory 

Micronaire, strength and length of fiber were determined and expressed 

as micronaire value, pounds per square inch and inches, respectively. 

Seed quality was expressed on a seed weight per boll, number of seed 

per boll, and a seed index (weight per 100 seed) basis. 

Soil samples were obtained on October 16 in the center portion 

of each plot. Soil was sampled from 0 to 6 inch depth in all plots, 

and from 6 to 12, 12 to 18 and 18 to 24 inches in weed-free, 1 weed 

per 1 and 4 feet of row plots. Soil was air-dried and samples were 

analyzed for nitrogen, phosphorus, and potassium and soluble salts 

by the Texas Agricultural Extension Service Soil Testing Laboratory 

at Lubbock, Texas, Differences in nutrient levels remaining in the 
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soil were attributed to differences in botanical composition (weed 

treatments). 

Nitrate-nitrogen (NO^-N) was defined as the nitrogen element in 

nitrate ion form. Cotton petioles were sampled for NO^-N content by 

randomly harvesting petioles of leaves in the terminal four inches of 

cotton plants on October 14. Whole plant tissue of harvested pigweeds 

were dried and sampled for NO„-N content. All samples were ground to 

pass through a 40-mesh screen and oven dried at 220 F. Dry plant 

tissue (250 mg) was weighted to a 150 ml Erlenmeyer flask, and 100 

ml of distilled water were added. Flasks were shaken for 20 minutes, 

the solution filtered, and nitrate content in the filtrate was deter

mined using a nitrate electrode on a pH meter. Nitrate content was 

expressed as a percentage of dry tissue. Total NO„-N uptake was 

determined by multiplying total dry matter by the percentage NO„-N. 

All data were analyzed statistically at the Texas A & M Univer

sity Data Processing Center. Significant differences were accepted 

at the Bfa level and the Duncan's New Multiple Range Test was utilized 

to separate significant means. Linear regression analyses being 

significant at the S% level were accepted. 

Cotton Growth as Related to Time of Weed Removal 

The effect of time of pigweed removal on cotton growth and yield 

was investigated by removing uniformly spaced pigweed (1 weed per 4 

feet of row) in cotton at various stages. This experiment consisted 

of four treatments: cotton that was weed-free all season, weeds removed 

just prior to cotton blooming (pre-bloom stage), weeds removed right 



20 

after cotton bloomed (post-bloom stage), and weeds grown all season 

with cotton (Table l). Pigweeds at pre-bloom and post-bloom stages 

were removed on July 18 and August 11, respectively. Pigweed grown 

all season were removed at harvest. Harvested weeds were dried and 

utilized to determine dry matter production and NO--N content. 

Cotton and pigweed were established and thinned to desired 

densities as previously described. Plant measurements, crop and weed 

yields, fiber and seed quality, and nitrate-nitrogen in plant tissue 

were investigated as described previously and analysed with regard 

to time of weed removal. Procedures of cotton harvest were the 

same as those in the previous experiment. 

Competition of Cotton with Pigweed 

Uniformly spaced pigweed (1 weed per 4 feet of row) was grown 

alone and with cotton all season (Table 1) to investigate the competi

tive influence that cotton may impose on pigweed. Pigweed was planted 

0.5 inches deep, 4 feet apart in 40-inch rows for cotton-free weed 

plots, while cotton and weeds grown with cotton were established as 

previously described. Soil was sampled from 4 soil depths (0 to 6, 

6 to 12, 12 to 18 and 18 to 24 inches below surface) in all plots. 

Time of sampling and sampled sites were the same as those in the 

previous experiment. 

Cotton and pigweed were thinned to desired densities and harvested 

as described in the experiment of weed competition all season. Plant 

measurements, crop and weed yields, soil nutrients and nitrate-nitrogen 

in plant tissue were investigated as described previously and analyzed 

with regard to the competitive influence of cotton on pigweed. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Cotton Growth as Related to Pigweed Density 

Lint and seed production 

Cotton lint yields were reduced by pigweed competition. Lint 

yield were negatively correlated (R=-0.75) with pigweed density 

(Figure 1). Cotton lint yields were estimated from the calculated 

linear regression equation, Y=526-295(X), As compared with lint 

yield of 526 lb/A in weed-free cotton plots, pigweed at densities 

of 1 weed per 8, 4, 2 and 1 foot of row, reduced lint yield approxi

mately 44, 75, 150 and 295 lb/A, respectively. However the reduction 

in lint yields was not directly proportional to weed density. 

Cotton seed yields were also negatively correlated (R=-0.70) 

with pigweed infestations. Seed yields were highest in weed-free 

plots and decreased with increasing pigweed density (Figure 1). 

As estimated from the calculated linear regression equation, Y= 

994-586(X), in weed-free cotton approximate 994 lb/A of seed was 

produced and weeds reduced yield about 73, 147, 293 and 586 lb/A, 

respectively, with pigweed densities of 1 weed per 8, 4, 2 and 1 

foot of row, respectively. 

According to observed cotton yields, it appeared that the damage 

of pigweed competition on cotton yields approached a saturated point 

at a weed density of 1 weed per 1 foot of row. Greater reductions 

in cotton yield were expected in this experiment. Since pigweed 

was planted 2 weeks later than cotton, emergence of pigweed was 

21 
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delayed to 4 weeks later than that of cotton. According to Knake and 

Slife (1965), the competitive effects of giant foxtail on yields of 

corn and soybean were reduced as time of weed seedling was delayed 

after crop planting. Burnside and Wicks (1969) also indicated that 

weeds did not reduce sorghum yields when weeds did not emerge until 

4 weeks after crop planting. As discussed by Buchanan and Burns 

(1970), cotton maintained weed-free for 4 weeks after cotton emer

gence was more productive than that maintained weed-free for 2 weeks 

or less. Cotton plants wore infected by Verticillium wilt fungus 

(Vertici11iurn albo-atrum) late in the growing season. According to 

a report of the Cotton Disease Council (undated), infection of Verti

cillium wilt fungus late in the season causes cotton yield reduction 

and immature fiber. Since the most serious verticillium wilt infection 

occurred in weed-free cotton plots (Table 2), the greater degree of 

cotton yield reductions were expected than were observed in this 

experiment. 

Characteristics of cotton lint and seed production 

Lint production per boll and per seed were not affected by pigweed 

density (Table 3). Fiber micronaire and strength were not affected 

by pigweed competition. However, fiber length was reduced when pigweed 

density increased. The most severe reduction of lint length occurred 

in 1 weed per 2 and 1 foot of row of cotton. Consequently, weeds 

reduced the market grade of cotton. 

Pigweed had little effect on seed production per boll and number 

of seed per boll when weed density was less than 1 weed per 4 feet of 
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row (Table 2). Weeds reduced seed weight, since, as weed density 

increased, there was a gradual decrease in seed index of cotton. 

TABLE 2 

COMPONENTS OF COTTON SEED YIELDS AND 
NUMBER OF COTTON PLANTS INFECTED 
WITH VERTICILLIUM AS RELATED 

TO PIGWEED DENSITY a/ 

Weed 
Density 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

Seed 1 
(g/Boll) 

4.0 a 

3.7 ab 

3.8 a 

3.3 b 

3.4 b 

Production 
(No./Boll) 

32 a 

30 ab 

31 ab 

28 b 

29 ab 

Seed Index 
(g/100 Seed) 

12.4 a 

12.4 a 

12.2 ab 

11.9 b 

11.6 b 

Vertj 
(No. 

Lei 
of 
Ilium Infection 
Plant/Ft. of Row) 

0.37 a 

0.13 b 

0.09 b 

0.12 b 

0.09 b 

j / Means in the same column followed by the same letter are not 
significantly different (P<0.05), 

TABLE 3 

CHARACTERISTICS OF COTTON LINT PRODUCTION 
AS AFFECTED BY PIGWEED DENSITY a/ 

Weed 
Density 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

Lint Production 
(g/Boll) 

2.1 a 

2.0 a 

2.1 a 

1.8 a 

1.8 a 

Lint Index 
(g/Seed) 

0.06 a 

0.07 a 

0.07 a 

0.06 a 

0.06 a 

Fiber 
Micronaire 

4.1 a 

4.2 a 

4.2 a 

4.2 a 

4.0 a 

Strength ^ Length 
(Ib/Sq.inch) (inches) 

86.8 a 

85.8 a 

86.6 a 

86.1 a 

84.1 a 

1.09 a 

1.08 a 

1.07 ab 

1.05 b 

1.05 b 

^ Moans in the same column followed by the same letter are not 
significantly different (P <0.05). 

^ Numbers must be multiplied by 1000. 
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Effect of pigweed competition on cotton boll production 

Boll production at 10 weeks after cotton planting was not affected 

by weed treatments (Table 4). However, pigweed began to affect boll 

production after 10 weeks following planting. At 13 weeks after plant

ing boll productions decreased as weed density increased. At 19 weeks 

after planting, boll production was closely related to pigweed density 

and was significantly reduced by increased weed competition. Boll 

TABLE 4 

COTTON BOLL PRODUCTION AT VARIOUS TIMES 
DURING THE YEAR AS RELATED TO 

PIGWEED DENSITY j / 

Weed 
Density ^ 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

10 Weeks 

2.5 a 

2.4 a 

2.7 a 

2.4 a 

2.5 a 

Number of 
13 Weeks 

3.6 a 

3.1 ab 

2.8 ab 

2.4 b 

2.4 b 

Bolls per Cotton 
19 Weeks 

3.7 a 

2.8 b 

2.3 be 

1.8 c 

1.8 c 

21 
Plant 
Weeks (Harvest) 

3.5 a 

3.1 a 

2.4 b 

2.2 b 

2.0 b 

^ Means in the same column followed by the same letter are 
not significantly different (P <0.05), 

production at harvest was affected by pigweed competition similar 

to that at 19 weeks after planting. On a percentage basis, the 

reductions of boll production were 11, 31, 37 and 43 percent of boll 

production in weed-free cotton in weed densities of 1 weed per 8, 4, 

2 and 1 foot of row cotton, respectively. The percentage of boll 

reduction was less than that of lint and seed reductions. This indi

cated that pigweed competition was more effective in reducing cotton 
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lint and seed yields than in reducing boll production. 

Dry matter production of cotton and pigweed 

Cotton dry matter production was related to pigweed density. 

Total dry matter production of cotton decreased from 5080 lb/A for 

weed-free cotton to 2425 lb/A when grown with 1 weed per foot of row 

(Figure 2). Pigweed consistently reduced cotton dry matter production 

as weed density increased. The degree of dry matter reduction caused 

by weed competition closely approximated that of lint and seed yield 

reduction. 

Dry matter production of pigweed increased from 1400 lb/A for 1 

weed per 8 feet of row plot to 2830 lb/A for 1 weed per 1 foot of row 

plot (Figure 3). Dry matter production of pigweed per acre was posi

tively correlated with weed density (R=0.67, P< 0.05), 

Generally, combined total dry matter production of both cotton 

and pigweed was approximately the same (Figure 2). This indicated that 

reduced cotton dry matter production was compensated by comparable 

increased weed production. 

Heights of cotton and pigweed 

Height of cotton plants was not affected by pigweed competition 

at any time (Table 5). Cotton height increased gradually until 15 

weeks after planting. After 15 weeks following planting, cotton 

apparently reached vegetative maturity and had slight or no increase 

in height (Figure 3). 

Pigweed height was not different due to weed density at any 

time (Table 5). Apparently pigweed height was independent of weed 
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population. Height of pigweed increased rapidly after weeds emerged 

until 15 weeks after cotton was planted. There was a gradual increase 

between 15 weeks and harvest time (Figure 3). 

TABLE 5 

COTTON AND PIGWEED HEIGHT (INCHES) 10, 15 AND 21 
WEEKS AFTER COTTON WAS PLANTED a/ 

Weed 

Density 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

10 
Cotton Height 

Weeks 

15 

14 

14 

14 

15 

15 Weeks 21 

20 

20 

19 

19 

20 

Weeks 

22 

22 

21 

21 

22 

10 
Pigweed Height 

Weeks 

m. 

26 

26 

27 

28 

15 Weeks 21 

~ 

59 

57 

55 

58 

Weeks 

1 

63 

61 

61 

64 

a/ Plant heights were not significantly different due to botanical 
composition (P<0.05), 

Growth rate of pigweed was greater than that of cotton. Although 

pigweed emerged 4 weeks later than cotton, weed height exceeded that of 

cotton within 4 weeks after weed emergence. This indicated that pig

weed had a greater growth rate and growth potential than that of cotton. 

Since weeds were taller than cotton, pigweed may prevent light pene

tration to cotton, particularly in plots with a high weed density. 

Other factors for cotton growth, such as soil moisture and nutrients 

may be reduced by pigweed due to the extensive and rapid growth of 

weed. Thus, pigweed may have damaged growth and yield of cotton due 

to the superior growth of weed. 
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Nitrate-nitrogen content and plant uptake 

Nitrate-nitrogen content of cotton petioles was related to pigweed 

density (Table 6). Percentage NO„-N content of cotton petioles 

decreased consistently with increasing pigweed density and the reduc

tion of N02~N content of cotton petioles was proportional to cotton 

yield reductions. These data conformed to findings of MacKenzie et^ al, 

(1963) where NO^-N content of cotton petioles reflected the vegetative 

growth status of cotton and final cotton yields. 

TABLE 6 

NITRATE-NITROGEN CONTENT IN COTTON PETIOLES 
AND PIGWEED TISSUE AFTER HARVEST 

IN MID-OCTOBER j / 

Weed 
Density 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

NO^-N Content (%) 

Cotton 

1.76 a 

1.58 ab 

1.27 be 

1.22 be 

1.13 c 

Pigweed 

-

1.60 a 

1.50 a 

2.05 a 

1.92 a 

Total 

Cotton 

89.4 

74,2 

39.8 

32.7 

27.4 

NO2-N in 

Pigweed 

-

19.2 

28.5 

50.3 

54.3 

Plants (lb/A) 

Cotton + Pigweed 

89.4 

93.2 

68.3 

83,0 

81,7 

a/ Means in the same column followed by the same letter are not 
significantly different (P<0.05). 

Nitrate-nitrogen contents of pigweed in various weed density 

treatments were not significantly different. NO^-N content of weed 

tissue was not dependent on weed population. Pigweed may have greater 

potential to take up nitrate than does cotton, since NO--N content of 

pigweed was consistently higher than that of cotton. 
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The amount of total NO„-N accumulated in cotton tissue decreased 

as pigweed density increased (Table 6). In contrast, total NO^-N 

accumulated by pigweed increased as weed density increased. With low 

levels of nitrogen fertilization, nitrogen may become a limiting factor 

for growth of cotton in the presence of dense weed populations. Com

bined total NO^-N uptake of both cotton and pigweed was relatively 

constant (Table 6). 

Nutrient status of soil after growing plants all season 

Nitrate, phosphorus, potassium, and soluble salts remaining in 

the soil after cotton and pigweed were grown all season were not 

affected by plant composition (Table 7). This suggests that total 

nutrient uptake of cotton or pigweed grown alone or together was 

TABLE 7 

INORGANIC ELEMENTS REMAINING IN SOIL WHEN 
COTTON AND PIGWEED WERE GROWN ALONE 
AND IN COMBINATION ALL SEASON j / 

Plant 

Composition 

Cotton alone 

1 Weed/1 ft. 

1 Weed/4 ft. 

Pigweed alone 
(1 WeBd/4 ft.) 

NO3 

(lb/A) 

13.1 

7.8 

7.4 

6.7 

P 

(lb/A) 

26 

23 

21 

20 

K 

(lb/A) 

880 

870 

860 

840 

Soluble Salts 

(lb/A) 

420 

329 

355 

399 

a/ Means were not significantly different (P<0.05). 
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constant, thus nutrients in the soil were limited for pigweed and 

cotton competition. This conforms to previous results (Table 6) 

where total nitrate-nitrogen accumulated by cotton grown alone and 

with pigweed was the same. 

There was a significant interaction between plant composition 

and soil depth with regard to nitrate remaining in soil (Table 8), 

When cotton was grown alone, nitrate remaining in two zones 0 to 6 

and 6 to 12 inches below the soil surface was 6,7 and 8.0 lb/A, 

respectively, and was two-fold or higher in soil depths of 12 to 18 

to 24 inches. In cotton grown with pigweed, nitrate remaining 12 to 

18 and 18 to 24 inch depths of soil was reduced to 7.3 and 8,3 lb/A, 

TABLE 8 

NITRATE (LB/A) REMAINING AT FOUR SOIL DEPTHS 
AFTER COTTON AND PIGWEED WERE GROWN 

ALONE AND IN COMBINATION a/ b/ 

Composition 

Cotton alone 

1 Weed/l ft. of cotton 

1 Weed/4 ft, of cotton 

Pigweed alone 
(1 Weed/4 ft.) 

Depth Mean 

Soil Depth (inches bel 
0 to 6 6 to 12 12 to 

6.7 

10,3 

8.0 

7.7 

8.2 

8.0 

7.3 

6,0 

7.0 

a 7.1 a 

22.7 

6.3 

7.3 

5.7 

10.5 

.ow 
18 

a 

Surface) 
18 to 24 

15.0 

7.3 

B.3 

6.3 

9.2 a 

Composition 
Mean 

13.1 a 

7.8 a 

7.4 a 

6.7 a 

2J Interaction between plant composition and soil depth was 
significant (P<0.05). 

b/ Means in the same column followed by the same letter are not 
significantly different (P<0.05). 
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respectively, in 1 weed per 4 feet of row plot, and was reduced to 6.3 

and 7.3 lb/A, respectively, in 1 weed per 1 foot of row plot. This 

indicated that cotton absorbed nitrate predominantly in the upper 12 

inches of soil. When cotton was grown with pigweed, pigweed removed 

a considerable amount of nitrate from soil at depths of 12 to 24 inches. 

Cotton Growth as Related to Time of Weed Removal 

Lint and seed yield of cotton 

Cotton lint and seed yield were related to time of weed removal 

(Figure 4). Pigweed removed just prior to cotton blooming (9 weeks 

after planting) did not affect cotton lint and seed yield. However, 

pigweeds which were not removed until 9 weeks after planting, decreased 

cotton yields. Pigweed removed 12 weeks after planting, just prior 

to the end of the blooming period, greatly reduced cotton yield as 

compared to cotton where pigweed grew for 9 weeks after planting. 

Apparently, cotton will tolerate weeds for 9 weeks or until the 

beginning of cotton bloom. The critical period for weed control to 

obtain maximum cotton yield is prior to the beginning of cotton bloom. 

Characteristics of lint and seed production 

Cotton lint production per boll and lint index were not affected 

by time of pigweed removal (Table 9). Seed production per boll and 

number of seed produced per boll were not related to time of pigweed 

removal. However, seed index was modified by time of weed removal. 

Pigweed grown all season reduced seed index (Table 9). 
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TABLE 9 

CHARACTERISTICS OF COTTON LINT AND SEED 
PRODUCTION AS RELATED TO 
TIME OF WEED REMOVAL ^ 

Time of Lint Production Seed Production 
Weed Removal Seed Index 

(g/Boll) (g/Seed) (g/Boll) (g/lOO Seed) (No./Boll) 

Weed-free 2.1 a 0.06 a 4.0 a 12.7 a 24 a 

Pre-bloom (9 weeks) 2.0 a 0.07 a 3.9 a 12.8 a 21 a 

Post-bloom (12 weeks) 2.1 a 0.06 a 4.0 a 12.7 a 22 a 

No removal (21 weeks) 2.1 a 0.06 a 3.9 a 12.2 b 21 a 

^ Means in the same column followed by the same letter are not 
significantly different (P<0.05). 

Cotton boll production as related to time of weed removal 

Boll production 10 weeks after planting was not affected by time 

of weed removal (Figure 5). However, a difference in boll production 

occurred among the treatments at 13 weeks after planting. Pigweed 

removed just prior to cotton bloom (9 weeks after planting) did not 

reduce boll production at 13 weeks after planting. Weeds removed 12 

weeks after planting and weeds grown all season (21 weeks after plant

ing) reduced boll production at 13 weeks after planting. Boll pro

duction 19 and 21 weeks after planting was related to time of weed 

removal. Boll production was reduced as the period of weed competition 

increased. Boll production in each treatment at cotton harvest (21 

weeks after planting) was proportional to cotton yield. Pigweed 

removed just prior to cotton bloom (9 weeks after planting) did not 

affect boll production during the year. Weeds removed later, after 
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the beginning of cotton bloom, reduced the boll production as the 

period of weed remaining increased. This conforms to the results 

shown in Table 4 that boll production began to be affected by weed 

competition right after 10 weeks after planting. 

Dry matter production of cotton and pigweed 

Total dry matter production of cotton was reduced as the time 

of weed removal was delayed (Figure 6). Pigweed removed after the 

first 9 weeks following planting or later depressed dry matter pro

duction of cotton severely. Dry matter production of cotton was 

sensitive to pigweed competition after the initiation of cotton bloom. 

Pigweed initiated vigorous vegetative growth 9 weeks after plant

ing or during cotton bloom season. Combined dry matter production of 

cotton and pigweed was relatively constant (Figure 6). The reduction 

of cotton dry matter production was compensated by an increase in 

dry matter production of weeds. 

Heights of cotton and pigweed 

Cotton height was not related to time of weed removal (Table 10) 

at any time during the year. The growth pattern of cotton was the 

same as one shown in Figure 3. Cotton height increased steadily 

from emergence to 12 weeks after planting. After 12 weeks, cotton 

height increased slightly till harvest. 

Pigweed was 14 inches tall when weeds were removed just prior to 

cotton bloom. Cotton height was the same as pigweed height at 9 weeks 

after planting. Thus, pigweed removed just prior to cotton bloom did 

not cause any damage to cotton growth. Since pigweed was not tall 
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when it was removed just prior to cotton bloom, cotton yields were not 

reduced. Weed growth increased rapidly and exceeded cotton growth 

after 9 weeks following planting. Pigweed height increased from 14 

inches at 9 weeks after planting to 50 inches 12 weeks after planting 

(Table 10), while cotton was 14 and 18 inches in height after 9 and 

12 weeks, respectively. There was no doubt that pigweed removal delayed 

past 9 weeks after planting permitted weeds to grow taller than cotton 

and to have a vigorous growth. Thus, weeds competed with cotton for 

growth factors such as light, soil nutrients and soil moisture; conse

quently, weeds reduced cotton growth and yield. Weeds removed at 12 

weeks after planting markedly reduced cotton growth. Pigweed height 

increased gradually from 50 inches at 12 weeks after planting to 62 

inches at 21 weeks after planting or at harvest. Pigweed grown all 

season had the maximum height and growth, and the competition effect 

of weeds on cotton was greater than that of weeds removed before 

harvest. 

Nitrate-nitrogen content and plant uptake 

Nitrate-nitrogen content of cotton petioles was related to time 

of pigweed removal (Table 11). Nitrate-nitrogen content of cotton 

petioles was reduced as the period of weed competition increased. 

This conforms to the previous results (Table 6) where the NO^-N content 

of cotton petioles was related to the final yield of cotton. 

Nitrate-nitrogen content of pigweed decreased with time (Table 

11). Nitrate-nitrogen content of pigweed was highest in young weeds 

and lowest at the mature stage. 
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Total NO^-N uptake of cotton was lower the longer the pigweed 
o 

remained (Table 11). Total NO„-N uptake of pigweed increased as the 

growing season for weeds was longer (Table 11). 

TABLE 11 

NITRATE-NITROGEN CONTENT IN COTTON PETIOLES ON OCTOBER 14 
AND PIGWEED TISSUE AT TIME OF REMOVAL a/ 

Time of 
NO„-N Content (%) Total NO„-N in Plants (lb/A) 

Weed Removal Cotton Pigweed Cotton Pigweed Cotton + Pigweed 

Weed-free 1.76 a - 89.4 - 89.4 

Pre-bloom(9 weeks) 1.74 a 8.02 a 81.7 5.9 87.6 

Post-bloom(12 weeks)1.71 ab 3.50 b 71.3 24.5 95.8 

No Removal(21 weeks)l,27 b 1.50 c 39.8 28.5 68,3 

a/ Means in the same column followed by the same letter are 
not significantly different (P< 0.05). 

Competition of Cotton with Pigweed 

Pigweed production as related to cotton competition 

Total fresh weight and dry m.atter production of pigweed were sig

nificantly reduced by competition from cotton (Table 12). Total fresh 

matter and dry matter productions of pigweed grown alone were 15402 

and 4752 lb/A, respectively. When pigweeds were grown with cotton, 

total fresh and dry matter productions were one-third and two-fifths 

of yields of weeds grown alone, respectively. On a percentage basis, 

fresh and dry matter production of pigweed were reduced 65 and 60 

percent, respectively, compared to yields of weeds grown alone. 
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Apparently, cotton exerted a strong, competitive influence on pigweed. 

Moisture content was higher in pigweed grown alone than in pigweed 

grown in cotton (Table 12), but difference was not statistically signifi

cant. This may indicate that pigweed had high potential to take up 

moisture, and cotton did not reduce this potential. 

TABLE 12 

FRESH AND DRY WEIGHT, AND MOISTURE CONTENT 
OF UNIFORMLY SPACED PIGWEED, GROUN 

ALONE AND IN COTTON a/ 

Plant Fresh Weight Dry Weight Moisture Content 
Composition (lb/A) (lb/A) (%) 

Weed alone 15402 a 4752 a 69 a 

Weed in cotton 5453 b 1894 b 65 a 

a/ Means in the same column followed by the same letter are not 
significantly different (P< 0.05). 

Height and foliage diameter of pigweed 

Pigweed height was significantly reduced by cotton competition 

during the entire season (Table 13). At 10, 15 and 21 weeks after 

planting, heights of pigweed grown alone were 44, 70 and 79 inches, 

respectively. As compared to heights of pigweed grown alone, cotton 

reduced pigweed heights 18, 13 and 18 inches, respectively, at 10, 

15 and 21 weeks after planting. 

Foliage diameter of pigweed 21 weeks after planting was reduced 

when the weed was grown with cotton (Table 13), Foliage diameter of 

pigweed was reduced 22 inches as compared to that of 65 inches of weed 
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grown alone. Pigweed grown alone developed lateral branches at the 

ground level, while pigweed grown in cotton developed branches only 

at above the cotton foliage. 

TABLE 13 

COMPARISON OF HEIGHTS AND FOLIAGE DIAMETER OF UNIFORMLY 
SPACED PIGWEED (1 WEED/4 FT.) GROWN 

ALONE AND IN COTTON ^ 

Plant Weed Height (inches) Diameter (inches) 

Composition 10 Weeks 15 Weeks 21 Weeks 21 Weeks 

Weel alone 44 a 70 a 79 a 65 a 

Weed in cotton 26 b 57 b 61 b 43 b 

a/ Means in the same column followed by the same letter are not 
significantly different (P<0.05). 

Nitrate-nitrogen content and uptake of pigweed 

Nitrate-nitrogen content of pigweed was not reduced by cotton 

competition (Table 14); moreover, there was a trend that pigweed 

accumulated more NO„-N when weed was grown in cotton. When pigweed 

was grown in cotton, NO^-N content of weed was higher than that of 

cotton. This indicated that pigweed had a higher capacity to accumu

late NO„-N than did cotton, when weeds were grown in cotton. 

Cotton reduced the total NOg-N uptake of pigweed 54 percent, 

as compared to NO^-N in weeds grown alone (Table 14). Total NO^-N 

uptake of both weed and cotton was constant (Table 14). 
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TABLE 14 

NITRATE-NITROGEN CONTENT IN PIGWEED 
TISSUE AND COTTON PETIOLES AFTER 

HARVEST IN MID-OCTOBER ^ 

NO„-N Content {%) Total NO„-N in Plants (lb/A) 
Plant — ^ ^ 

Composition Pigweed Cotton Pigweed Cotton Pigweed + Cotton 

Weed alone 1.30 a - 61.8 a - 61.8 a 

Weed in cotton 1.50 a 1.27 28.4 b 3.98 68.2 a 

2J Means in the same column followed by the same letter are not 
significantly different (P<0,05). 

Nutrient status of soil 

Nitrate, phosphorus, potassium and soluble salts remaining in 

soil after pigweed grown alone and in cotton all season were not 

different (Table 7). Thus, total soil nutrient uptake of both pigweed 

and cotton was constant. The reduction of soil nutrient uptake of 

pigweed was compensated by the increased nutrient absorption of cotton. 

This conforms to the concept that total NO^-N accumulation in both 

pigweed and cotton plants was constant as shown in Table 14. 

A significant difference between soil depth and plant composition 

with regard to nitrate remaining in soil after plants grown all season 

was observed (Table 8). Nitrate remaining 0 to 6 and 6 to 12 inches 

below soil surface, where weeds were grown alone, was less than that 

12 to 18 inches below soil surface. This indicated that pigweed absorbed 

nitrate mainly 12 to 18 inches below soil surface. When pigweed was 

grown in cotton, nitrate remaining 12 to 18 and 18 to 24 inches below 
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soil surface, when pigweed was grown in cotton, occurred because cotton 

absorbed nitrate 0 to 12 inches below soil surface. In pigweed grown 

with cotton, nitrate remaining 6 to 12 inches below soil surface was 

lower than that in the soil where pigweed was grown alone. This sug

gested that cotton took up nitrate mainly 6 to 12 inches below soil 

surface. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Three experiments were conducted to determine the growth inter

action between cotton and pigweed. Cotton lint and seed yields 

decreased as pigweed density increased. Lint production per boll, 

or per seed and lint quality were not affected by pigweed competition, 

However, fiber length was reduced with increased weed densities. 

Cotton seed production per boll and number of seed per boll were 

decreased as weed density increased, but were not as sensitive to 

weed competition as cotton yield. Reduced seed weight was primarily 

responsible for the reduction of total seed yield caused by weed 

competition. Boll production, both late season and at harvest, was 

reduced with increasing weed density, and was proportional to cotton 

yields. Heights of cotton and pigweed were not modified by weed 

population during the entire season; however, weed heights exceeded 

cotton heights in all instances. Total dry matter production of 

cotton, nitrate-nitrogen content of cotton petioles and total NO--N 

uptake of cotton were decreased with increasing weed density, and 

cotton yields were reduced proportionally with these factors. Total 

dry matter production and NO^-N uptake of pigweed were increased with 

increasing weed density, while NO^-N content of pigweed was not affec

ted by weed density. 

Cotton production was related to time of weed removal. Crop 

yields were reduced as the period of weeds remaining increased. The 

critical period of weed control in cotton to obtain maximum seed and 
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lint production was between 9 to 10 weeks after cotton planting, 

probably at the beginning of cotton bloom. Total dry matter production, 

nitrate-nitrogen content and uptake of cotton were decreased when pig

weed was removed later, past the beginning of cotton bloom. 

Cotton exerted a strong, competitive influence on pigweed. Compe

tition from cotton reduced pigweed height, diameter, total nitrate-

nitrogen accumulation, and fresh and dry matter productions, but did 

not affect percentage NO„-N content of pigweed. 

Total dry matter production and NO„-N uptake of cotton and pigweed 

alone on cotton and weeds in combination were relatively constant. The 

site of nitrate uptake of cotton was 6 to 12 inches below soil surface, 

while pigweed absorbed nitrate mainly at 12 to 18 inches below soil 

surface. 
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APPENDIX: LINT AND SEED YIELDS (LB/A) OF COTTON 
PER PLOT AS RELATED TO PIGWEED DENSITY ^ 

g a : = ^ - - j . •• • • , 1 1 • • •. . . 

Weed 
Density 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

Weed-free 

1 Weed/8 ft. 

1 Weed/4 ft. 

1 Weed/2 ft. 

1 Weed/1 ft. 

1 

460 

397 

337 

325 

253 

866 

731 

615 

583 

455 

Replicat 
2 

787 

565 

484 

259 

249 

1660 

1212 

937 

460 

524 

ion 
3 

Lint 

550 

402 

412 

417 

326 

Seed 

978 

751 

758 

741 

591 

4 

Yield 

581 

561 

358 

231 

256 

Yield 

1127 

961 

628 

457 

466 

Yield 
Average 

595 a 

479 ab 

398 be 

308 c 

271 c 

1158 a 

914 ab 

734 be 

560 c 

509 c 

Reduction 

(fo) 

0 

19 

33 

48 

54 

0 

21 

37 

52 

56 

a/ Means in the same column followed by the same letter are not 
significantly different (P<0.05). 


