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ABSTRACT 

The yield, fiber and boll properties for two upland cultivars 

of cotton (Gossypium hirsutum L.), Deltapine 61 and Deltapine 70 and 

two Pima cultivars (Gossypium barbadense L.), S-5 and 79-106, were 

studied in relation to three different rates of nitrogen fertilizers. 

Petiole analysis was used to evaluate the adequacy of the nitrogen 

treatments. The relationships among values for yield, petiole nitrate 

and nitrogen treatments were evaluated by regression analysis. 

The upland cultivars followed the same pattern of increasing 

yield in response to N application while the Pima cultivar S-5 re

sponded negatively to N treatment. The yield of 79-106 was not 

affected significantly by N application. 

Fertilizer application did not affect boll properties for 

DPL-61 and DPL-70 and only had a slight effect on fiber length and 

lint percent. The boll weight of Pima cultivars increased with 

increasing N but fiber properties were not affected by N. 
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INTRODUCTION 

Much emphasis has been placed on the influence of nitrogen 

fertilizer on fiber, boll properties and yield of cotton. 

The cotton fiber has unique characteristics compared with fiber 

of other crops as well as with the synthetic fibers. 

The spinning value of cotton fiber is influenced by its length, 

strength, and fineness. These fiber properties have special importance 

since they determine to a large extent the kind of fabric that can be 

made from the fiber. These properties are reflected in the price paid 

for cotton lint with certain fiber properties. 

Nitrogen is the first limiting nutrient in cotton production in 

a large portion of the cotton belt. Experiments conducted throughout 

the Delta, Southeast, the Southern Plains and the irrigated west have 

shown larger yield increases from applications of nitrogen than from 

other fertilizer elements (Tucker and Tucker, 1968). 

Nitrate 

Nitrogen content of cotton petioles was found to be related to 

the rate of nitrogen applied and the total yield, that is why many 

workers concerned with plant nutrition have used plant tissue analysis 

as a diagnostic tool to determine the nutrient status of plants growing 

under field conditions. 
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The objectives of this study were: 

To study the influence of nitrogen on "the fiber properties of 

two cotton species (Gossypium hirsutum L. and Gossypium 

barbadense L.) . 

To determine the effect of various nitrogen treatment on the 

boll characteristics of the two cotton species. 

To measure the influence of different nitrogen treatments on 

the seed cotton yield for (J. hirsutum and (3. barbadense. 

To determine the relationship between the nitrate-N concentra

tion in the leaf petiole and the seed cotton yield for both 

species through the growing season. 

To define the relationship between the petiole nitrate levels 

and nitrogen treatment applied. 



LITERATURE REVIEW 

Since this study concerns the influence of nitrogen fertiliza

tion on the boll and fiber properties of two cotton cultivars, it is 

helpful to review some literatures on the development and morphology of 

the cotton plant in addition to the literature related to the main 

objective of the study. In addition, studies on the effect of nitrogen 

fertilization on the seed cotton yield and on the petiole nitrate con

centration will be reviewed. 

Development and Morphology 
of the Cotton Plant 

The cotton plant develops a tap root system. Hayward (1938) 

noted that some workers found that the root system penetrates about 7 

feet in one of the Egyptian varieties, and some others reported that a 

tap root of some Pima varieties reached a depth of approximately 11 feet. 

During the growth of the main stem axis, large leaves developed 

from it, or axis, in alternate order and are arranged on this stem in 

regular spirals (Brown and Ware, 1958). They mentioned that the common 

arrangement, or phyllotaxy, of leaves in Upland cotton is three-eighths 

of a turn about the stem between successive leaves; in other words, from 

one leaf to the next directly above it there are 8 leaves, and the 

spiral passes around the stem 3 times. Also he found that the leaves 

on the vegetative branches have the same order of phyllotaxy as those 

on the main stem, but the spiral may run in the opposite direction in 

3 
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some of the branches and the leaves on the fruiting branches follow a 

different order. Prentice (1972) clarified that the benefit of phyl-

lotaxy is that the leaves and branches are spread out to occupy the 

available space efficiently. He found that a plant will reverse the 

direction of its spiral, possibly as the result of injury. 

There are at least two buds present in the axil of each leaf. 

Mauney and Ball (1959) concluded that there was no morphological differ

ences between these two buds. The capability of the buds to produce 

vegetative or fruiting branches depends upon physiological factors. 

The vegetative branches are similar in function and morphology 

to the primary axis, but the fruiting branches are distinctive in form, 

function, and mode of development. Work by Cook (1913) and Hayward 

(1938) clarified that the axillary buds of the fruiting branches are 

able to produce vegetative branches, like the axillary buds of the main 

stalk; moreover, the fruiting branches produce two buds at each node, 

corresponding to the two types on the main stem. Usually only one of 

the two buds in a given axil develops into a branch. 

On the main stem, normally, at the first three or four nodes 

above the cotyledons, the axillary buds develop and the extra-axillary 

buds remain dormant. Above the fourth or fifth node, only the extra-

axillary buds usually develop, forming a zone of fruiting branches. 

There may be a third or a transition zone between the vegetative and 

fruiting zones in which the buds are irregular in their behavior 

(Hayward, 1938), He noted that the fruiting branches that develop from 

the extra-axillary buds assume a nearly horizontal position, rather than 

the vertical or ascending position of the vegetative bud. Also he noted 
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that the first internode of the fruiting branch is a little longer than 

the others and that the axillary bud may develop in the usual fashion, 

producing a vegetative branch, or it may produce a short vegetative 

branch which will produce fruiting branches. 

Axillary buds of fruiting branches of Upland cotton usually re

main dormant, according to King (1930); however, he mentioned that they 

are stimulated to grow when an excessive number of flower buds are re

moved or injured. When stimulated, a considerable number of them 

developed and produced short vegetative branches. He also observed 

that the removal of extra-axillary buds resulted in retention of more 

axillary buds by the Pima plants and many of them continued development 

to maturity. 

Floral buds usually require about 21 days to mature into a 

flower (Brown and Ware, 1958). At anthesis a large showy hypogynous 

flower is produced with three leafy bracts, five small green sepals 

(Lobeal), five large petale, and numberous stamens (90 to 100) which 

are attached to a staminal column around the pistil. The pistil of 

Upland cotton consists of four to five united carpels with 8 to 10 

ovules per carpel (Hayward, 1938; Tharp, 1960). Loomis (1927) reported 

that more floral buds or "squares" were produced by Acala plants than 

by Pima plants. Also he found that 50 percent of the squares in Pima 

developed into mature bolls, while the Acala has only 11 percent of 

squares developed into bolls. The squares on the outer nodes of fruit

ing branches of both varieties required longer periods to develop into 

flowers than those on the inner nodes which are closer to the main axis 

of the plant. Also he noted that the bolls start to mature from the 
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inter part of the fruiting branch. The boll often attains its full size 

by the 18th day of development as Tharp (1960) suggests, but it should 

not be considered mature until just before it begins to split. Accord

ing to McNamara and Hooten (1940) the flower will appear approximately 

every seven days on successive nodes of an actively growing fruiting 

branch in Acala cotton. Furthermore Tharp (1960) noted that when a 

flower opens on the first node of a fruiting branch from either the main 

stem or vegetative branch, usually the flower on the first node of the 

fruiting branch arising at the next higher node will bloom three days 

later. 

Pollination usually takes place on the morning of anthesis and 

fertilization is completed approximately 30 hours after pollination 

(Gore, 1932). 

Fiber length increased for the Egyptian cotton until the 25th 

day after flowering. Pima cotton required about six days longer than 

Acala to complete growth in fiber length due to the fact that Pima 

fibers were 10 mm longer than the Acala (Hawkins, 1930). Tharp (1960) 

mentioned that 18th day after blooming will be long enough for the 

fiber to reach the full length. According to Hawkins (1930) the thick

ening of fiber walls began about 21 days after flowering, reached its 

maximum rate in 45 days after flowering; however, many workers agree 

that there was no appreciable thickening of fiber walls begun until 

fiber elongation was almost completed, and when the fiber-wall thicken

ing was completed, it was the time of boll maturity or a few days before 

maturity. 
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Nitrogen Effect on the Fiber Properties 

All species of Gossypium have forms of hair on the seed sur

face, those hairs are two types, lint and fuzz. Lint hairs are disting

uishable by being convoluted, while the fuzz hairs are generally shorter 

with greater basal diameter, smaller lumen and much thicker cellulose 

deposit in the secondary wall, which prevents the formation of convolu

tions when the cells mature (Prentice, 1972). Brown and Ware (1958) 

reported that both lint and fuzz are unicellular outgrowths of the seed 

coat, and consist of a thin primary wall, a secondary cellulose wall, a 

central region which contains many deposited cellulose layers, inner 

layer, and central hollow axis "Lumen." He also mentioned that the 

cellulose is the major component of the lint. Approximately 94 percent 

of lint is cellulose and the other 6 percent consists of small amounts 

of several other organic materials (Brown and Ware, 1958). 

Many experiments have been conducted to study the effect of N 

fertilization on the fiber properties. Most of them found that the N 

did not significantly influence fiber properties; however, N has had a 

slight effect in some cases. Shalaby, Alam and Garawain (1977) found 

that neither rate nor date of nitrogen application had any significant 

effect on fiber properties. The cultivar was the only major factor 

affecting fiber properties, as Mackenzie and Van Schaik (1963) noted 

when they used wide range of N fertilizer on four cultivars of irri

gated cotton. Hussein et al. (1979) concluded that significant differ

ences between cultivars occurred for lint percentage, fiber length, 

strength, and fineness, but N did not have an effect (Table 1). 
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Table 1. Nitrogen Effect on Fiber Properties as it is Reported 
by Some Investigators 

Lint 
% UHM 

Length 
M Strength 

Fine
ness Unif. 

Gardner, 1963 0 + + 0 __ 

0 0 0 0 0 
0 + 0 0 0 
0 0 0 0 -

Mackenzie and + 0 0 + 
Van Schaik, 1963 + - - - + -

Hamilton, Stanberry 
and Wootton, 1956 0 0 0 0 + 

Perkins and Douglas, 
1965 — + 0 0 0 

Murray, Reed and _ + 0 0 0 
Oswalt, 1965 0 0 0 

0 0 0 

Hussein et al., 1979 0 0 0 0 0 

Jackson and Tilt, 1968 0 — 0 0 
- + + 0 
0 0 0 0 

Millhollon, 1961 0 0 0 

Nelson, 1949 - + + 0 0 0 

Grimes, Dickins and 0 0 0 
Anderson, 1969 — — 

Koli and Morrill, 1976 0 + 

Garg, 1964 0 0 -

Singh and Dargan, 1965 0 0 

Hearn, 1976 + - - -
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However, Koli and Morrill (1976a) reported that none of the major fiber 

properties were consistently and materially affected by the treatment 

variables of N. Murray, Reed and Oswalt (1965) did not find a N effect 

on lint quality, but they mentioned that some other workers reported 

increased lint length resulting from nitrogen fertilizer treatments. 

According to Hamilton, Stanberry and Wootton (1956) , there were no sig

nificant effects of N levels on lint percentage, fiber length, upper 

half mean, and fiber strength. They show that the lint index was im

proved (Table 2) and the higher N level (375 Lb N/A) increased fiber 

diameter as indicated by higher micronaire readings, but a study by 

Jackson and Tilt (1968) showed micronaire readings were not affected by 

nitrogen treatment either year. Only fiber strength and UHM were in

creased by high N level while percent lint was decreased in 1964 

(Table 1). 

The increment in N did not significantly improve fiber length 

in both cases when water supply was severely limiting or when it was 

adequate (Grimes, Dickens and Anderson, 1969). They concluded that the 

N fertilization had no pronounced effect on micronaire, strength, and 

elongation. Also they noted that the cultivar effect may be the domi

nant factor in determining fiber properties. 

According to Singh and Dargan (1965) the fiber length was not 

substantially affected by any levels of nitrogen. Moreover, Garg's 

(1964) data show that sources, levels of nitrogen and method of ferti

lizer application did not affect the halo length significantly in 

either year of the study. 
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Table 2. Nitrogen Effect on Boll Properties as it is Reported 
by Some Investigators 

Boll Lint Seed Seeds per Boll pe: 
Weight Index Index Boll Lb 

Gardner, 1963 + 0 + 0 
0 0 + 0 
+ 0 + 0 
+ 0 + + 

Millhollon, 1961 0 0 0 0 
0 + + 0 
+ + 
+ + 

Hamilton, Stanberry 
and Wootton, 1956 + + + + 

Mackenzie and 
Van Schaik, 1963 + + + + 

Reynolds and Killough (1933) and Reynolds and Stansel (1935) 

mentioned in their conclusions that the N fertilizer did not appear to 

have any significant correlation with the length of cotton fiber. 

By using two types of plots, low-fertilized and high-fertilized, 

Armstrong and Bennett (1933) stated that there is no difference in the 

lint length of cotton grown on these two soil fertilizer treatments. 

However, Hooton et al. (1949) noted that there is no effect of N levels 

on the percentage of fiber less than one-half inch in length. Also he 

mentioned that N fertilizers tend to shorten the staple length. 

Millhollon (1961) reported that there was no N effect on the 

upper half mean (UHM) to any appreciable degree. While Perkins and 

Douglas (1965) found that the only significant effect of N treatment on 
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fiber properties was on UHM length of the fiber between no N treatment 

and 30 pounds nitrogen per acre, there was no effect of additional N. 

Nelson (1949) noted that the N application increased the upper half 

mean length of the fibers. 

Shafshak, Shahine and El-Debaby (1976) reported both the staple 

length and fiber fineness were not affected; moreover, they noted that 

the fiber strength was reduced by the higher nitrogen rate. Gulati 

(1951) showed that N did not affect the fiber fineness comparing with 

the control, also he mentioned that the strength slightly decreased 

with increasing N treatment. 

According to Hearn (1976) , the fiber strength of individual 

picks was not affected by the N application, and the heavy application 

of nitrogen (168 and 225 kg per hectare) decreased fiber strength and 

micronaire particularly in 1973. In both experiments application of N 

increased fiber length; however, the N application decreased the micro

naire of Deltapine 16 more than that of Acala 1517 BR-1. 

Gardner (1963) reported that the mean of all fibers longer than 

one-quarter inch was not affected by N treatment except in one experi

ment, Also he found that the fiber strength was not significantly 

affected by rate of N application; however, the fiber fineness (micro

naire) was not affected by the treatment at two locations, but at two 

other locations, significant differences were detected between treat

ments , 

Koli and Morrill (1976a) reported that fiber length and strength 

were not affected by N; however, the micronaire reading decreased sig

nificantly by using A5 kg per hectare at the 5 percent level in 1973. 



12 

Additional nitrogen did not change the micronaire reading materially. 

The application of 45 kg N in 1974 increased the uniformity index 

significantly but it was not affected by the other N level. Hearn 

(1976) found that 168 kg N per hectare decreased the uniformity of 

fiber length. 

According to Tucker and Tucker (1968) fiber length can increase 

where severe N shortages occur. They reported that N supply has not 

been observed to cause variation in fiber fineness of practical impor

tance. 

Lint percent is an expression of the ratio between the weight 

of lint and seed cotton in a sample. General agreement between 

Suriyapan and Boonyong (1978), Scarsbrook, Bennett and Pearson (1959), 

Wadleigh (1944), and Nelson (1949) indicated that the N application 

reduced the lint percent. Moreover, Perkins and Douglas (1965) noted 

that lint percent decreased in a linear response with each increase in 

N fertilization. 

According to Thomson (1964) there is a difference in lint per

cent between the cultivars. 

Millhollon (1961) observed that the N treatment did not sig

nificantly affect lint percent. However, it tended to have very little 

effect on lint index (weight of lint per 100 seeds). 

Nitrogen Effect on Boll Properties 

Mackenzie and Van Schaik (1963) mentioned that all four culti

vars which they worked on responded similarly to N, and in general N 

increased lint index. Gardner (1963) noted that the lint index which 
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is a measure of the density of cotton fiber was not affected by N. 

Moreover, N application did not significantly alter the lint index of 

irrigated cotton in any of the five years of study (Arkansas Experiment 

Station, 1961). 

Hamilton, Stanberry and Wootton (1956) reported that number of 

seeds per boll, boll size, and seed index (weight of 100 seeds in grams) 

were improved by N application. Gardner (1963) found that the seed in

dex was significantly increased in all experiments by N application. 

The seed number per boll was not significantly affected by N; however, 

the number of seeds per boll did differ from one experiment to another. 

Nitrogen fertilizer increased the size of bolls, and he generalized that 

the larger the boll size, the more seeds per boll. Also he concluded 

that N has a large effect on the fiber and boll properties when extreme 

N deficiencies occurred. Wadleigh (1944) noted that there was no sig

nificant difference in the average number of seeds produced per boll 

between high and low N levels, but he observed an increase in the aver

age weight of the individual seeds in a boll. 

Both boll weight and seed index were significantly affected by 

cultivar as well as N rate (Mackenzie and Van Schaik, 1963). However, 

they found the greatest seed index was obtained with 240 pounts N per 

acre. Number of seeds per boll was increased by N supply up to 120 

pounds per acre and varieties did not differ. Hussein et al. (1979) 

reported that significant differences between cultivars occurred for 

boll weight and seed index. Nitrogen application up to 45 kg per 
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feddan^ increased the number of bolls per plant, but decreased seed 

index. 

Seed index was significantly affected by levels of N in one 

season of the study (Garg, 1964). There was a slight effect of N rates 

up to 264 pounds per acre on seed index in 1956 and 1957. In 1956, the 

99-pound rate gave index values greater than those of the no-nitrogen 

treatment (Arkansas Experiment Station, 1961). Millhollon (1961) found 

N treatment slightly reduced the number of seeds per boll. Nitrogen 

did not appreciably affect the seed index; however, in 1960 there was a 

tendency for boll size to increase as nitrogen level increased. 

Nelson and Ware (1932) observed that N fertilizer increased 

slightly the number of bolls; also it increased boll size (number of 

bolls per pound). 

Seed weight was increased by N treatment in some cultivars 

(Thomson, 1964; Singh and Dargan, 1965). Singh, Arora and Singh (1969) 

noted that the application of N increased the weight of seeds up to 

120 kg per hectare. 

Reddy and Suryanayana Rao (1970) and Scarsbrook et al. (1959) 

reported that there was a marked increase in boll weight with each in

crease in N rate. Reddy and Suryanayana Rao (1979) added that N also 

increased number of bolls per plant. Nelson (1949) concluded that the 

N application increased boll weight and boll size. Nitrogen supply 

increased boll weight linearly for application at planting (Thomson, 

1965), and the number of bolls per plant increased by N treatment, 

1. Feddan = 0.42 ha. 
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which reflected on the seed cotton yield (Suriyapan and Boonyong, 

1978). Table 2 summarizes the N effect on boll prob. for some investi

gators . 

Nitrogen Effect on Seed Cotton Yield 

A general agreement between Kamal, Khaled and El-Gazzar (1974), 

Hohn et al. (1957), Murray et al. (1965), Martin (1954), Mohan and 

Gopalakrishnan (1969), Hooton et al. (1949) indicated that the applica

tion of N increased the seed cotton yield significantly. 

A difference at the level of 5 percent occurred when the yield 

of fertilized plots is compared with those plots receiving no nitrogen; 

120 lb N/A was the economic usage of urea in Gezira (Burhan, 1971). 

The Arkansas Experiment Station (1961) found that the applica

tion of 99 pounds per acre increased the seed cotton picked at the first 

picking, the increase being greater where the cotton had been irrigated. 

Hussein et al. (1979) reported that there was a significant 

difference between cultivars occurred for seed cotton yield per plant 

and per feddan. Significant N and variety effects were obtained in the 

yield for all treatments in both years of study (Mackenzie and Van 

Schaik, 1963). 

Perkins and Douglas (1965) noted that the seed cotton yield 

increased with N increment up to 150 pounds per acre. Yields were in

creased up to 90 pounds per acre N application rate, but they tended to 

be decreased at the 120 pound rate in two of the three years of the 

experiment (Hardy and Garrett, 1965). Tveitnes (1973) noted that on 

the black soil, N gave a linear yield response up to 60 kg N per hectare. 
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When he used Gossypium barbadense L. Burhan (1971) found N 

application increased significantly the yield; 120 pounds per acre was 

the economic amount to use in Gezira (Sudan). Reddy and Suryanarayana 

Rao (1970) showed that 112.1 Kg N per hectare was optimum to use on 

Gossypium hirsutum L. and it gives a significant difference in yield 

of raw cotton (kapas). 

Baker, Reed and Tucker (1972) noted that N applications in

creased the yield significantly at one place of experiment, but it was 

not at the other. 

Tiwari and Bisen (1972) reported that the sources of N made no 

difference in the yield, but urea gave consistently higher yield by 

about 5 percent when it was used on G. barbadense. Similar results 

have been reported by other investigators (Singh, Arora and Singh, 

1969; Garg, 1964). 

Nitrate-Nitrogen Concentration 
in the Petiole 

Many investigators concerned with plant nutrition have used 

the analysis of plant tissue as a diagnostic tool to determine the 

nutrient status of plants (Lundegardh, 1941; Scarseth, 1943; 

Ulrich, 1943, 1950; Wolf and Ichisaka, 1947). Tucker (1965) noted that 

analysis of cotton petioles (the stem tissue connecting the leaf blade 

to the main stalk) for nitrate-nitrogen helps determine the N status of 

cotton at any time through the growing season. However, Tucker (1981) 

mentioned that the stem tissue (cotton petiole) contains much higher 

concentration of nitrate in the conducting tissue. He noted that the 
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change in nitrate in the petiole is much more sensitive to change in 

nitrate supply to the plant. 

The nitrate-N concentration in the petiole declines as the sea

son progresses (Baker et al., 1972; Sunderman, Onken and Hossner, 1979; 

Amer and Abumin, 1969; Grimes et al., 1973; Tucker and Tucker, 1968). 

The heavy boll load often causes a rapid decline in petiole nitrate, 

but this may not be an indicator of an actual soil nitrogen deficiency 

(Tucker, 1965). However, he recommended that the nitrate source be 

added if the level of nitrate is about 4000 ppm nitrogen or below 

(before the first open bolls). 

Grimes et al. (1973) noted that the nitrate-N concentrations of 

petioles from the most recently matured leaves were influenced by N 

fertilization level; also he found that negative N-time, interaction 

coefficients which indicated a greater response to N early in the sea

son. 

The nitrate-N contents were increased with 150-200 kg N per 

hectare, but the yield increases were not significant (Lakhdive and 

Deshmukh, 1979). It was suggested that the critical level of nitrate-N 

concentration in the petiole at 50 DAS (days after sowing) is 1.57 per

cent so the crop should be top dressed with N when the NO3-N concentra

tion is below this level. 

Amer and Abumin (1969) reported that response of petiole 

nitrate was almost a linear function of N application on the July 7 

sampling. Also they found that there is a relation between the yield 

and the NO3-N concentration in the cotton petiole. The petiole nitrate 

was affected by both the rate of N applied and the stage of growth at 
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sampling. The effect of stage of growth on the petiole nitrate-N level 

from one sampling date to the next was considerably larger than the 

effect of applied N (Baker et al., 1972). 

There were no significant correlations between petiole NO3-N 

levels at any plant growth stage and cotton yield (Koli and Morrill, 

1976b). They concluded that differences in NO3-N content at the square, 

flower, and boll stages of plant growth were highly significant. In 

both years the highest NO3-N level occurred at the square stage and de

clined sharply as plants matured to the flower and boll stage. Mitchell 

and Chandler (1939) reported the relationship between yield and internal 

nutrient concentrations to be linear until the maximum yield was reached. 

Sunderman et al. (1979) showed that only a few significant relationships 

between lint yields and petiole NO3-N concentration were found, even 

though N fertilizer affected yields at each location each year of study. 

No correlation was obtained between yield and petiole nitrate at 

one location (Gardner and Tucker, 1967). However, they concluded that 

the yield was more closely related to the nitrate level found in the 

petioles in early growth stages than the levels found on later dates. 

Also they pointed out the usefulness of the petiole analysis technique 

in planning the N program for cotton. Tucker (1965) noted by using the 

petiole analysis it is possible to evaluate the nutritional status of 

the cotton plant before the appearance of deficiency symptoms. It has 

been shown by Ray and Tucker (1962) the practicality of cotton petiole 

analysis in interpreting nutritional needs for the plant. 

Mackenzie et al. (1963) reported that nitrate-N content of 

cotton (Gossypium hirsutum) petiole from the most recently matured leaf 
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was a good index of response to N supply and was related to total yield. 

Ninety percent yields were obtained from treatments which was approxi

mately 16,000, 8,000, and 2,000 ppm of nitrate-N in the cotton petioles 

during the early, mid, and late stages of growth. They noted that the 

cotton cultivars were different in petiole content, and depended on the 

growth and total nitrogen uptake characteristics of each cultivar. They 

prefer to apply the N treatment early in the season to give the plants 

an ample time to respond to the nitrogen treatment. 



MATERIALS AND METHODS 

The experiment for this study was conducted in 1980 at The 

University of Arizona's Cotton Research Center, Phoenix, Arizona. Two 

cultivars, DPL-61 and DPL-70, of upland (Gossypium hirsutum L.) were 

used. The Pima cultivar S-5 and a new strain designated as 79-106 were 

the entries of Gossypium barbadense L. 

Three levels of nitrogen fertilizer were used; 0, 75, and 150 

pounds per acre with urea as the nitrogen source. All nitrogen treat

ments were applied side-dressed on June 12 on plots 50 feet in length 

and 4 rows wide. 

All plantings were in 40-inch rows on April 14, 1980. On 

April 24th a good stand was evident. The field was pre-irrigated on 

March 28th followed by the first irrigation May 27th; the irrigation 

program continued through the season by irrigation approximately every 

two weeks, the field irrigated finally on August 26th. Cacodylic acid 

(Bollseye) at 1.5 pounds per acre was used as a defoliant during the 

first week of October. 

For weed control, three cultivations were conducted after the 

plant emergence. Also a rigid insect-control program was followed 

throughout the season. 

The experimental design was a split plot with three replica

tions. Cultivars in each species were used as main plots arranged in 
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strips, and nitrogen treatments were sub-plots arranged in randomized 

blocks within each cultivar. 
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A sample of 25 bolls was taken from plants in each upland plot, 

and 100 boll samples were collected from each Pima plot. An attempt 

was made to reduce sampling error by collecting the samples from the 

top, middle, and lower parts of the plant, also avoiding the infested 

bolls in the lower part and young immature bolls. To further reduce 

sampling error, each complete replication was taken by the same sampler 

identified for one person. 

Each sample was cleaned and mixed by machine in order to have a 

representative sample for accurate measurements. The second step was 

ginning the sample to separate the seed from the lint. Different gins 

were used for each cotton species. The saw gin was used for upland 

samples (short staple), and the roller gin was used for Pima. After 

ginning the following measurements were made: seed weight, bolls per 

pound, grams per boll, seed per boll, lint percent, and the total num

ber of seeds. 

The lint tests were done in the fiber laboratory at the Cotton 

Research Center, Phoenix. The lint samples were stored in the labora

tory immediately after the seed tests were finished to keep the fiber 

characteristics constant and unaffected by the outside temperature and 

humidity. The laboratory temperature should be 70°F and 64% relative 

humidity to have the best measurements. 
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Fiber Tests 

The fiber tests which were done in the fiber laboratory were: 

fineness, strength, fiber length, and uniformity ratio. 

Fineness 

Fineness in lint is associated with two structural factors: 

(1) wall thickness and (2) perimeter (Brown and Ware, 1958). Micronaire 

was the instrument which was used to determine the lint fineness for 

both Upland and Pima varieties (Figure 1). This instrument depends on 

the permeability of the amount of air that flows through a certain fiber 

weight at a constant pressure. In this case the finer lint will make a 

higher resistance to the airflow than the coarse lints, that is why the 

higher micronaire reading belongs to a coarse lint whereas the lower 

micronaire reading indicates a fine fiber. 

An air pressure of 25 PSI on 50 grain lint was used as a micro

naire sample. To get the fiber fineness the readings from two samples 

were averaged. 

Strength 

The fiber strength of both Pima and Upland fibers was measured 

by Pressley breaker (Figure 2). The measured values with the instrument 

depend on the force required to break a certain number of fibers, using 

a 1/8 inch 

Two readings were taken from each sample and by use of the fol

lowing formula the Pressley Strength index was calculated. 

R-i _i_ Ro 
Pressley Index = —-— 

wt*L + wt2 



Figure 1. Hicronaire: Device Used to l:ieasure Cotton Fiber Fineness 

Figure 2. Pressley Breaker: Device Used to Heasure Cotton 
Fiber Strength 
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= first reading of the sample 

R-2 = second reading of the sample 

wt^ = weight of the first amount of lint measured 

wt2 = weight of the second amount of lint measured 

Length 

The average length of the longer 2.5 percent of the lint popu

lation and the mean length of 50 percent of the lint population were 

measured by the Digital Fibrograph which is shown in Figure 3. Two 

readings were taken from each sample after the fibrograph was cali

brated. 

Uniformity Ratio 

The lint uniformity ratio was calculated by using the fibro

graph readings as follows: 

Uniformity Ratio = Mean length of 50% of lint population 
Average length of the longer 2.5% of the population 

Plant Tissue Analysis 

Twenty-five petioles from youngest, fully expanding leaves 

(which was normally the third or fourth node down from the terminal) 

were randomly sampled from the cotton plants in each plot on five dates: 

June 12 (the early square stage), June 30, July 15, July 30 and August 

18. At each sample, petioles were collected from the two inside rows of 

plots throughout the entire plot length. The nitrate electrode method 

was used to analyze the petioles for nitrate-nitrogen concentration. 
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Figure 3. Fibrograph: Instrument Used to Measure Cotton Fiber Length 



RESULTS AND DISCUSSION 

Yield 

The treatment means for seed cotton yield of Deltapine-61 are 

found in Table 3. Analysis of data showed a significant yield response 

to each increment of applied nitrogen. The 75 pounds per acre nitrogen 

treatment increased the yield by 15 percent and the 150 pounds per acre 

lead to an increase in yield of 26 percent. 

Deltapine-70 data (Table 4) indicate that the nitrogen treat

ments significantly increased the seed cotton yield. The 75 pound 

nitrogen rate increased yield by 17 percent; however, the yield from 

the third N level was not significant from 75 lb/A rate. 

The plot of the yield data (Figure 4) shows an identical yield 

pattern for the two upland cultivars. This observation is in conformity 

with that made by Kamal et al. (1974), Mohan and Gopalakrishnan (1969), 

Murray et al. (1965), and Martin (1954). On the other hand, data in 

Table 5 show that the nitrogen application of 75 lb per acre did not 

significantly affect the yield of S-5 Pima cotton cultivar, although 

there appeared to be a slight reduction in the yield, while 150 lb N 

decreased the yield significantly by 29-41 percent of the control. This 

result means that the amount of N which was initially in the soil 

(7 PPm) was adequate for the highest yield of S-5 Pima cultivar. 

The seed cotton yield data for the new strain (79-106) in 

Table 6 show that N treatments did not affect the yield significantly. 
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Table 3. The Boll Properties and Seed Cotton Yield of Deltapine-61 
as Influenced by Nitrogen Treatments 

N Treatment 
Lb/A 

Boll 
per Lb. 

Boll 
Weight 
(gms) 

Seeds 
per Boll 

Seed 
Index 
(gm) 

Lint 
Index 
(gm) 

Yield 
Lb/Plot 

0 109.7 a 4.1 a 29.17 a 8.5 a 5.70 a 27.8 a 

75 109.3 a 4.1 a 29.43 a 8.6 a 5.50 a 32.0 b 

150 107.0 a 4.2 a 29.67 a 8.9 a 5.40 a 35.0 c 

L . S .D. 5.75 0.27 2.61 0.54 0.37 2.97 

C .V. 2.96 3.30 4.67 3.09 3.44 4.98 

Table 4. The Boll Properties and Seed Cotton Yield of Deltapine-70 
as Influenced by Nitrogen Treatments 

Boll Seed Lint 
N Treatment Boll Weight Seeds Index Index Yield 
Lb/A per Lb. (gms) per Boll (gm) (gm) Lb/Plot 

0 100.3 a 4.5 a 29.33 a 9.5 a 5.90 a 27.57 a 

75 96.3 a 4.7 a 30.13 a 9.8 a 5.90 a 32.23 b 

150 96.3 a 4.7 a 30.23 a 9.8 a 5.80 a 34.97 b 

L.S.D. 5.75 0.27 2.61 0.54 0.37 2.97 

C.V. 2.96 3.30 4.67 3.09 3.44 4.98 
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Table 5. The Boll Properties and Seed Cotton Yield of S-5 as 
Influenced by Nitrogen Treatments 

Boll Seed Lint 
N Treatment Boll Weight Seeds Index Index Yield 
Lb/A per Lb. (gms) per Boll (gm) (gm) Lb/Plot 

0 156.00 a 2.87 a 16.47 a 11.27 a 6.47 a 27.10 a 

75 153.00 a 2.97 b 16.8 a 11.53 a 6.13 a 23.13 ab 

150 145.33 a 3.17 c 17.2 a 11.80 a 6.37 a 19.13 b 

L.S.D. 13.11 0.02 1.09 0.65 0.39 4.67 

C.V. 4.10 3.87 3.60 3.10 3.56 9.75 

Table 6. The Boll Properties and Seed Cotton Yield of 79-106 as 
Influenced by Nitrogen Treatments 

Boll Seed Lint 
N Treatment Boll Weight Seeds Index Index Yield 
Lb/A per Lb. (gms) per Boll (gin) (gm) Lb/Plot 

0 193.67 a 2.33 a 15.07 a 10.47 a 5.13 a 26.03 a 

75 187.33 a 2.40 b 15.67 a 10.40 a 5.10 a 28.87 a 

150 182.00 a 2.50 c 15.27 a 11.00 a 5.30 a 28.3 a 

L.S.D. 13.11 0.02 1.09 0.65 0.39 4.67 

C.V. 4.10 3.87 3.60 3.10 3.56 9.75 
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In general, the upland cultivars responded more to N treatments 

than Pima. This may be related to the long growing season for Pima 

cultivars compared with upland (Stith, 1982). From Figure 5 a different 

response is evidence between Pima cultivars to N application compared 

with the uplands shown in Figure 4. Furthermore, the Pima cultivars re

sponded more negatively to higher levels of N application than the up

land cultivars. The selection (79-106) is more tolerant of higher N 

levels than Pima S-5. 

Boll Properties 

The boll properties which were studied (boll per pound, boll 

weight, seed per boll, seed index, and lint index) were not significantly 

affected by N treatments in either upland cultivar (Tables 3 and 4). By 

comparing the data presented in Tables 3 and 4, it seems that Deltapine-

61 had a larger number of bolls per pound than Deltapine-70. On the 

other hand, Deltapine-61 had a lower boll weight, seed index and lint 

index than Deltapine-70 with each N level. 

Data in Table 5 show a significant increase in the boll weight 

of Pima S-5 as the amount of N increased. Each rate of N application 

significantly increased the new Pima line (79-106) boll weight. These 

results agree with what was founded by Reddy and Suryanarayana Rao 

(1970), Perkins and Douglas (1965), Scarsbrook et al. (1959), and 

Nelson (1949), As for the other boll properties for both Pima culti

vars there were no significant effects of N applications. In a compari

son of the two Pima cultivars (Tables 5 and 6), it is evident that boll 

weight, seeds per boll, seed index, and lint index values were higher 
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in S-5 in contrast with 79-106. The number of bolls per pound was 

higher in 79-106 cultivar indicating the smaller boll size. 

Data in Tables 3 to 6 show that upland cultivars have heavier 

bolls than Pima cultivars. This is in conformity with the reports such 

as those by Hussein et al. (1979) and Mackenzie et al. (1963). 

Fiber Properties 

The analysis of fiber properties means in upland cultivars 

shows some changes occurred with increasing the N rate. The lint per

cent was decreased slightly by the highest rate of N application in both 

cultivars. Fiber length was increased slightly in Deltapine-61 by the 

highest N application rate (Table 7). In Deltapine-70, fiber strength 

was increased slightly by the 150 pound N rate. No other fiber proper

ties were affected by N application or rate on either cultivars. Those 

results are in agreement with many workers in this field. 

Table 8 which represents Deltapine-70 fiber properties data 

shows that the effect of N treatments was pronounced on fineness, 

uniformity ratio, and length parameter in both upper 2.5 percent and 

50 percent. Fiber strength was significantly increased with the appli

cation of 150 lb N/A while there were no significant effects due to the 

use of 75 lb N/A. However, there was no difference in the effect be

tween 75 and 150 lb N/A on the fiber strength of Deltapine-70. More

over, significant differences appeared in lint percentage due to the 

application of 0 and 150 lb N/A while there was no important difference 

on lint percent between 0, 75 lb N/A and 75, 150 lb N/A. 



33 

Table 7. The Fiber Properties of Deltapine-61 as Influenced 
by Nitrogen Treatment 

N Treatment % Lint 
Length 

25% 50% Strength 
Fine
ness 

Unif. 
Ratio 

0 39.8 a 1.11 a 0.53 a 3.43 a 5.17 a 47.67 

75 39.0 a 1.11 a 0.53 a 3.55 a 5.25 a 48.00 , 

150 37.6 b 1.16 b 0.56 b 3.53 a 5.03 a 48.67 , 

L. .S.D. 0.83 0.03 0.03 0.15 0.23 3.11 

C. ,V. 1.15 1.44 3.24 2.29 2.27 3.50 

Table 8. The Fiber Properties of Deltapine-70 as Influenced 
by Nitrogen Treatment 

N Treatment % Lint 
Length 

25% 50% Strength 
Fine
ness 

Unif. 
Ratio 

0 38.2 a 1.13 a 0.52 a 3.37 a 5.43 a 46.3 a 

75 37.5 ab 1.14 a 0.52 a 3.47 ab 5.47 a 45.3 a 

150 37.2 b 1.14 a 0.53 a 3.54 b 5.33 a 46.3 a 

L, .S.D. 0.83 0.03 0.03 0.15 0.23 3.11 

C, .V. 1.15 1.44 3.24 2.29 2.27 3.50 
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Table 9 shows that N application did not have any significant 

effect on lint percent, any of length parameters (2.5 percent and 50 

percent) or the fiber strength, Micronaire reading, and uniformity ratio 

of the Pima cultivar S-5. The data for the new strain Pima (79-106) 

(Table 10) show essentially the same as the data for Pima S-5. Namely, 

N application or rate had no effect on percent lint or fiber properties. 

The Pima S-5 did appear to have a higher percent lint than 79-106, how

ever. Most of these results are in harmony with Shafshak et al. (1976). 

Generally Pima cultivars have a lower lint percent and Micro

naire readings than the upland cultivars, but the latter have shorter 

lint with less strength, and are less uniform than fiber from the Pima 

cultivars. 

Tables 11 and 12 summarize the fiber, poll properties and the 

seed cotton yield results which were obtained from this study. 

Tissue Analysis 

The mean value for the nitrate nitrogen content of cotton 

petioles for both species at various dates are found in Tables 13 and 

14, Figures 6 through 9 illustrate these data. From all of these 

data it is clear that the nitrate-N concentration declined through the 

season in all N treatments. This pattern has been shown by many other 

workers like Tucker and Tucker (1968), Gardner (1960), Mackenzie et al. 

(1963), and Batra (1961). Figures 6 and 7 illustrate the upland culti

vars petiole nitrate as affected by the N treatments. There were no 

big differences between the upland cultivars; however, the greatest 

nitrate-N decline started with the beginning of boll formation. A 
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Table 9. The Fiber Properties of Pima S-5 as Influenced 
by Nitrogen Treatment 

N Treatment % Lint 
Length 

2.5% 50% Strength 
Fine
ness 

Unif. 
Ratio 

0 36.34 a 1.40 a 0.69 a 5.03 a 4.51 a 49.3 a 

75 34.73 a 1.45 a 0.72 a 5.15 a 4.32 a 49.7 a 

150 35.00 a 1.39 a 0.67 a 4.93 a 4.36 a 48.3 a 

L. S .D. 1.63 0.07 0.07 0.34 0.37 3.55 

C. V. 2.53 2.63 5.02 3.60 4.48 3.85 

Table 10. The Fiber Properties of 79-106 as Influenced 
by Nitrogen Treatment 

N Treatment % Lint 
Length 

2.5% 50% Strength 
Fine
ness 

Unif. 
Ratio 

0 32.80 a 1.39 a 0.67 a 5.12 a 4.43 a 48.7 a 

75 32.87 a 1.43 a 0.70 a 5.02 a 4.40 a 48.7 a 

150 32.67 a 1.43 a 0.69 a 5.12 a 4.34 a 48.7 a 

L * StD. 1.63 0.07 0.07 0.34 0.37 3.55 

c.v. 2.53 2.63 5.02 3.60 4.48 3.85 
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Table 11. Summary of the Effect of Nitrogen Treatments on the 
Boll Properties of Upland and Pima Cultivars 

Boll per Boll Wt. Seeds Seed Lint 
Cultivar Lb. (gms) per Boll Index Index Yield 

Upland 

DPL-61 0 0 0 0 0 + 

DPL-70 0 0 0 0 0 + 

Pima 

S-5 0 + 0 0 0 -

79-106 0 + 0 0 0 0 

Table 12. Summary of the Effect of Nitrogen Treatments on the 
Fiber Properties of Upland and Pima Cultivars 

Cultivar Lint % 2.5% 
Length 

50% Strength Fineness 
Uniformity 
Ratio 

Upland 

DPL-61 - + + 0 0 0 

DPL-70 - 0 0 + 0 0 

Pima 

S-5 0 0 0 0 0 0 

79-106 0 0 0 0 0 0 
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possible explanation for such a general decrease in the nitrate-N levels 

in all treatments during the fruiting period was suggested by Wadleigh 

(1944). He suggested that during heavy fruiting reduced movement of 

carbohydrates to the roots occurred and thereby limited root perfor

mance as to nutrient uptake, even though nutrients were abundantly 

available at this time. This combined with the demand for N metabolites 

by the developing seed could account for the decline. 

The nitrate-nitrogen level on August 18 was lower than 1,000 

ppm for both DPL-61 and DPL-70 as shown in Table 13. However, this 

table shows that the nitrate-N in petioles was affected by the N treat

ments, as example DPL-61 on July 15 had 1,430 ppm with no N added, 7,920 

ppm with 75 lb/A N, and 10,500 ppm with 150 lb/A N, but on August 18 

these differences decreased because it came after a heavy load of fruit 

on the plant. Also these numbers indicate that the nitrate level in 

petioles is a sensitive index of N, and N applications have an immediate 

effect upon the nitrate level found in the petioles. These results 

agree with Mackenzie et al. (1963) and Gardner (1960). 

The statistical analysis of the petioles nitrate-N data in 

upland cultivars indicates that there were highly significant effects 

of the N treatments on the nitrate-N concentration on July 7, July 15, 

and July 30; however, there was no difference between cultivars. Also, 

there was no significant interaction between cultivars and N treatment. 

None of N, cultivars, or N-cultivars interaction has a significant 

effect on the petiole nitrate levels. 

Figures 8 and 9 illustrate the data listed in Table 14. 

Figure 8 shows S-5 petiole nitrate levels at the various sampling dates. 
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Table 13. Mean Nitrate-Nitrogen Levels in Upland Cotton Petioles 
at Different Dates Through the Growth Season 

Cultivar 
Nitrogen 
Treatment 7/7 

Sampling Date 
7/15 7/30 8/18 

DPL-61 PPM PPM PPM PPM 

0 3,670 1,430 570 430 

75 12,420 7,920 1,420 650 

150 14,300 10,500 3,920 780 

DPL-70 

0 3,090 1,100 400 280 

75 13,190 8,300 1,520 670 

150 14,000 11,080 3,780 560 
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Table 14. Mean Nitrate-Nitrogen Levels in Pima Cotton Petioles 
at Different Dates Through the Growth Season 

Cultivar 
Nitrogen 
Treatment 6/30 

Sampling Date 
7/15 7/30 8/18 

S-5 PPM PPM PPM PPM 

0 3,400 1,820 570 210 

75 6,080 6,420 2,650 740 

150 8,250 9,330 5,750 2,380 

79-106 

0 4,240 1,180 370 130 

75 8,500 7,500 1,190 200 

150 11,000 10,170 4,580 960 
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Nitrate levels for 79-106 (Figure 9) were higher than S-5 through mid-

July, but they were lower by the end of July. The reduction in the 

petiole nitrate level in 79-106 was greater than the reduction in S-5 

through the period between July 15 to July 30. By the 18th of August 

the nitrate level for 79-106 was lower than S-5. This might be related 

with the length of the growth season, and as discussed before, 79-106 

is an early termination variety which is why it behaved closely to up

land cultivars. Also, the petiole N reduction may be related to the 

higher yield of 79-106. 

In Pima cotton cultivars, however, the fruiting period caused 

a greater decline in the petiole nitrate in all N treatments (Figures 8 

and 9). 

As the analysis of variance tables showed, N treatments had a 

highly significant effect on the petiole nitrate-N levels on June 30, 

July 15, and July 30, and only significant effect on August 15. How

ever, the varieties and N-varieties interactions did not show any 

significant effect on the petiole nitrate level. 

Since neither of the Pima cultivars was benefited from nitrogen 

application (Table 11), petiole nitrate values above 7,000 ppm at first 

square growth time (June 12) appeared adequate. 

Interrelationship of Yield with the 
Nitrate Levels in Petioles 

The relationships between yield and nitrate levels in petioles 

for all upland and Pima cotton cultivars were studied by correlation 

and regression analysis. Figure 10 shows that there was a highly sig

nificant correlation coefficient for the sampling dates of July 7, 
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July 15 in DPL-61; however, there was a significant association of the 

yield with the petiole nitrate level on July 30, but only 15 percent of 

the change in yield associated with the petiole nitrate levels on 

August 18. 

The regression lines for DPL-70 are illustrated in Figure 11. 

The correlation coefficient for the first sampling showed a 59 percent 

association between the petiole nitrate concentration and the yield. 

Also, it shows that the correlation coefficients for the dates of 

sampling are significant through July. 

From the above results, it is clear that both DPL-61 and DPL-70 

variations in yield correlated with the petiole nitrate variations 

through the July samplings. The yield of each Pima cultivar behaved 

differently in relation to petiole nitrate level. The relation between 

yield and nitrate level in S-5, illustrated in Figure 12, was highly 

significant except for the first sampling; however, the relationship 

was negative indicating lower yields with higher petiole nitrate values. 

The associated ranged from 35 percent to 79 percent at different sam

pling dates. This Pima cultivar obviously responds unfavorably to high 

levels of N. 

As illustrated in Figure 13, 79-106 variations in yield were 

significantly associated with petiole nitrate only at the first sam

pling. This correlation was positive, unlike the behavior of the Pima 

S-5 cultivar. The lack of better correlations was probably due to the 

near adequacy of the Soil N level of the control treatment, thus, N 

fertilizer increased plant N without appreciable effect or yield. 
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Interrelationships of Petiole Nitrate Levels 
With the Nitrogen Treatments 

The interrelationships between the petiole nitrate levels and 

the N treatments for all upland and Pima cotton cultivars were studied 

by correlation and regression analysis. Table 15 shows significant or 

highly significant correlation coefficients on July 7, July 15, and 

July 30. The effect of treatment was not rejected by the correlations 

with petiole for the August 18 sampling. Deltapine-70 and Deltapine-61 

petiole-N03 levels were very similar in response to N treatment at all 

sampling dates. 

The interrelationship between the variations in petiole nitrate 

concentration and N supply showed a similar response pattern with the 

Pima cultivars (Table 16). The normal decline in petiole nitrate 

occurred during the season but the actual values were lower than for 

the upland cultivars at all sampling dates except the late sample on 

August 18. In early season the levels were higher in 79-106 but lower 

in late season samples. 

Data in the two previous tables show that the nitrate concen

tration in petiole was sensitive to the N treatments. 



Table 15. Regression of Petiole Nitrate Concentration on Nitrogen 
Fertilizer Applied of Upland Cultivars 

Treatment Date a b r2 r 

DPL-61 

7/7 4753, .71 71 .48 0 .76 0, .872* 

7/15 8037, .10 60 .79 0 .91 0, .954** 

7/30 272, .21 22 .51 0 .85 0. .922** 

8/18 445, .36 2 .35 0 .16 0, .4 

DPL-70 

7/7 4586, ,23 73 .10 0 .72 •0, .849* 

7/15 1793. ,74 66 .96 0 .91 •0, .954** 

7/30 191. .53 22 .68 0 .87 0, .933** 

8/18 364. ,03 1 .85 0 .19 0. .436 



Table 16, Regression of Petiole Nitrate Concentration on Nitrogen 
Fertilizer Applied of Pima Cultivars 

N Date a b r2 r 

S-5 

0 6/30 3459.61 32.54 0.72 0.849* 

75 7/15 2062.73 50.33 0.91 •0.954** 

150 7/30 373.83 34.76 0.84 •0.917** 

8/18 13.32 14.56 0.53 •0.788* 

79-106 

0 6/30 4500.36 45.32 0.86 0.927** 

75 7/15 1745.62 60.84 0.79 0.889** 

150 7/30 85.33 28.32 0.59 0.768* 

8/18 12.38 5.56 0.54 0.735 



SUMMARY 

This study was conducted in 1980 at The University of Arizona 

Cotton Research Center, Phoenix, Arizona. Two cultivars, DPL-61 and 

DPL-70, of upland (Gossypium hirsutum L.) were used. The Pima cultivar 

S-5 and a new strain designated as 79-106 were the entries of 

Gossypium barbadense L. 

Three levels of nitrogen fertilization were used; 0, 75 and 150 

pounds per acre with urea as the nitrogen source. Petiole nitrate 

level was used to evaluate the N fertilizer application. This study 

emphasized the effect of N treatments on the yield, boll and fiber 

properties of both upland and Pima cotton cultivars. The results from 

this study may be summarized as follows: 

1. The seed cotton yield for both DPL-61 and DPL-70 followed the 

same pattern; their yield slightly increased as the N rate 

increased to the level of 150 lb of N per acre. 

2. The seed cotton yield for Pima cultivars responded differently 

to N in that S-5 yield decreased, while the 79-106 yield did 

not change significantly. 

3. The boll properties for DPL-61 and DPL-70 were not affected by 

N fertilizer application, 

4. Pima boll weight was the only property which slightly increased 

as N level increased. 

53 



The highest level of N fertilizer tended to decrease lint per

cent in both upland cultivars. Nitrogen slightly increased 

the fiber length of DPL-61. Nitrogen did not affect fiber 

length in DPL-70, but it slightly increased the fiber strength. 

Nitrogen application did not have a significant effect on any 

of the fiber properties of the Pima cultivars. 

Petiole nitrate levels reflected the N treatments well in both 

species. Petiole nitrate levels were higher in (2. hirsutum 

than (5. barbadense for any given rate of N application or time 

of sampling. 
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