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ABSTRACT 

Experiments were conducted to determine if there was a 

residual effect of the experimental plant growth regulator 

Ortho XE-1019, (E)-(P-chlorophenyl)-4,4-dimethy1-2-1,2,4-

triazol-l-yl)-l-penten-3-01, remaining in Deltapine 50 and 

90 cottonseed obtained at three harvest dates from 

experiments run at the University of Arizona Marana and 

Maricopa Agricultural Centers in 1986. Commercial DPL 50 

seed were treated with XE-1019 in a second experiment. 

Several growth characteristics were measured including 

dry weights after 7 and 12 days. Hypocotyl length was not 

significantly different between treatments after 12 days of 

growth, with one exception, nor between dates of harvest 

for DPL 90 and DPL 50. Other measurements sometimes had 

statistical differences which were more academic but would 

be of little consequence in obtaining a satisfactory field 

stand. A significant reduction of hypocotyl length 

resulted when seed was directly treated with XE-1019 and 

would result in poor emergence. 

Results indicated that the use of XE-1019 as a plant 

growth regulator on cotton would not have significant 

residual responses on early seedling growth of Deltapine 90 

and Deltapine 50 when the resulting seed are used for 

planting seed in the next generation. 
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INTRODUCTION 

In seed laboratory terminology, germination is defined 

as the emergence and development from the seed embryo of 

those essential structures which, for the kind of seed in 

question, are indicative of the ability to produce a normal 

plant under favorable conditions. Speed of germination 

of cottonseed (Gossvpium sp.) may help assure a stand and 

an early crop. In addition, cotton seedlings that have 

good seedling vigor often have less problems with early 

season diseases (Srivalope, 1970). 

ORTHO XE-1019 (E)-(P-chloropheny1)-4,4-dimethyl-2-

1,2,4-triazol-l-yl)-l-penten-3-01, is a new experimental 

plant regulator from Sumitomo Chemical Co. LTD., of Japan, 

now under field evaluation by Chevron Chemical Company, 

(presently Valent U.S.A. Corporation). It affects plant 

architecture and fruiting of cotton. The chemical was 

first tested in 1985 applied to 'Deltapine 50' cotton at 

the University of Arizona Marana Agricultural Center. In 

1986 it was tested with Deltapine 50 and 'Deltapine 90' 

at the Marana and Maricopa Agricultural Centers 

respectively. It is known that ORTHO XE-1019 has a 

residual response on cotton which is planted the next year 

after a field has been treated with XE-1019 (Briggs and 
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Ledbetter, 1986, Briggs et al. 1987). 

In this study we were interested in finding if there 

was any residual response on seedling growth and 

development in the next generation from seed produced from 

fields treated with ORTHO XE-1019. 

The present experiments were conducted with seed of 

the two cotton cultivars that had been obtained from 1986 

ORTHO XE-1019 experiments at Marana and Maricopa. In 

addition, commercial seed of Deltapine 50 were tested to 

fulfill the following objectives: 

1. To determine if there is any effect of residual 

response to cottonseed of two cultivars treated with ORTHO 

XE-1019 by germination and seedling growth tests. 

2. To determine the response on seedling growth of 

cottonseed when seed are treated with ORTHO XE-1019, by 

germination and seedling growth tests. 
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LITERATURE REVIEW 

Several methods of determining quality of cotton 

planting seed and conditions necessary for optimum 

germination of cottonseed have been reported. 

Wanjura et al. (1969) stated that germinating seed 

under a controlled temperature regime, staining the seed 

embryo with tetrazolium, or measuring the respiration rate 

of germinating seed are useful to determine seed quality. 

Toole et al. (1955) indicated that germination 

response to alternating temperatures generally applies only 

to species in which light promotes seed germination. 

Wiles (1960) suggested that both the low-temperature 

germination test (20° C) and the standard germination test 

should be used in testing cotton seed for planting until 

more precise methods of measuring seed quality are 

developed. 

The favorable conditions in the standard germination 

test made the detection of low vigor cotton (Gossvpium 

hirsutum L.) seed samples difficult (Wiles, 1960). The 

need for better methods of measuring the capacity of seed 

to germinate under less favorable conditions was suggested 

by Abdullahi and Vanderlip (1972). 
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Woodstock and Combs (1964) compared length of root, 

shoot, embryo axis, and seedling fresh weight of corn (Zea 

mays L.) as criteria for predicting growth. The seed were 

germinated in the laboratory at a constant temperature of 

25° C and 95% relative humidity (RH). The greenhouse study 

was conducted in flats at a controlled temperature of 25° C 

and 90 to 100% RH. Shoot length was the best criteria 

for predicting subsequent seedling performance. 

Arndt (1945) concluded that 33 to 36° C gave the most 

rapid germination of cottonseed. Optimum temperature for 

elongation of the primary root and hypocotyl changed with 

time and growth. For primary roots, the change was 

downward from 33 to 36° C at the beginning of germination 

to approximately 27° C after 3 or 4 days of growth. 

Initially, hypocotyls elongated most rapidly at 33° C, and 

the temperature changed upward to 36° C after 4 or 5 days. 

It is well known that most plant growth and 

development processes are regulated by natural plant 

hormones, many of these processes may be manipulated either 

by altering the plant hormone level or by changing the 

capacity of the plant to respond to its natural hormones. 

Plant growth regulator chemicals are synthetic hormones 

that have the capacity to do this (Nickell, 1983 ). 

The increased complexity and cost of producing cotton 

has increased the need and feasibility of developing 
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effective new plant growth regulators. The goals have been 

to increase managerial control of cotton with respect to 

improving seedling vigor, seed germination, vegetative 

development, improved fruit set and translocation to the 

fruit, improved fiber, seed quality and yield, early 

termination of flowering, and an improved harvest-aid 

system (Audis, 1977, Gowgani and Noe, 1982). 

ORTHO XE-1019, (E)-(P-chlorophenyl)-4,4-dimethy1-2-

1, 2 , 4-triazol-l-yl)-l-penten-3-01, is a new growth 

retardant from SUMITOMO CHEMICAL CO. LTD. of Japan, now 

under field evaluation by CHEVRON CHEMICAL CO., (presently 

Valent U.S.A. Corporation), and is reported to have 

favorable effects on many of the above areas. XE-1019 

reduces the rate of stem elongation when applied as a soil 

or stem application with some foliar activity. Positive 

results have been obtained on ornamentals, turf, wheat 

(Triticum sp. ), barley (Hordeum vulqare L.), rice (Orvza 

sativa L.) , sorghum (Sorghum vulqare Pers.) and on cotton 

(Gossvpium hirsutum L.) ( CHEVRON BULLETIN 1985 ). 

Rates of 1.2 to 5.1 g active ingredient per hectare 

applied at planting or early post emergence (within 2 weeks 

of planting) have provided plant height reductions along 

with increased tillering in cereals. When it was used in 

the above areas, XE-1019 provided control of a variety of 

weeds, both pre-emergence and post-emergence (CHEVRON 
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BULLETIN 1985). 

The only published papers about this chemical on 

cotton were obtained from technical data information from 

Chevron Chemical Bulletin, 1985, and from the tests 

conducted at the University of Arizona by Briggs and 

Ledbetter (1986), and Briggs et al. (1987). 

Briggs et al (1987) indicated that XE-1019 has 

potential for cotton producers in altering plant 

architecture, promoting earliness and yield enhancement. 

They also indicated that XE-1019 has an excellent potential 

for cotton plants in 75-cm rows, and in cotton planted 

following grains or other crops. Results from these 

experiments suggested the chemical XE-1019 would be useful 

as a management tool for short season cotton systems in 

promoting earliness, controlling plant growth and reducing 

production inputs compared to full season cotton. There is 

a potential residual effect in the soil the year following 

XE-1019 application (R. E. Briggs, 1988, personal 

communication) . 

Srivalope (1970) conducted studies to determine if 

there was a residual effect of Gibrel X-47 remaining in 

cottonseed of the cultivars Deltapine 16 and Hopicala. He 

concluded that the use of Gibrel X-47 as a foliar spray 

will not significantly affect emergence or early seedling 

growth of cotton. Srivalope also indicated that the 
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resulting seed from the treated Deltapine 16 and Hopicala 

would not be seriously affected during emergence and early 

seedling growth stages. 

This review also considers the effect of Pix (N-N-

dimethyl-piperidinium-chloride) on the growth and 

development of cotton since it has been reported to have 

similar effects on cotton as XE-1019 (Briggs, 1981 and 

Briggs et al. 1987). 

Isbell et al. (1982) conducted studies on the 

influence of Pix on cotton growth. Their data revealed 

that Pix inhibited vegetative growth in the typical fashion 

with a reduction of plant height and total dry weight 

ranging from 5 to 30%. 

Gausman et al. (1978 and 1980), and Walter et al. 

(1980), found that approximately 1 week after treatment 

with mepiquat chloride (Pix) the leaves appeared dark in 

color and the growth rate became noticeably reduced. 

Feaster et al. (1980), Heilman (1981) and Walter et 

al. (1980) found a 20 to 30% reduction in plant height can 

be expected from application of mepiquat chloride. Heilman 

(1981), concluded that similar reductions in later branch 

length also occurred. 

Walter et al. (1980) found a 22% reduction in canopy 

width of plots treated with mepiquat chloride. Reduction 

in plant size was a result of reduced internode length and 
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not a result of reduced fruiting positions per plant. They 

also found the number of bolls harvested per plant was 

reduced, however, but individual boll weight was increased 

so that no difference in total yield of seed cotton 

occurred. 

Conversely, Feaster et al. (1980) found smaller bolls 

from mepiquat chloride treated plants. Flower production 

was increased, but seed cotton per boll was reduced due to 

a combination of smaller bolls and reduced boll set. 

Inconsistant yield responses to mepiquat chloride were 

also reported by Briggs (1981). He concluded that 

environmental factors have a major role in determining the 

final yield response to this chemical. 

Cathey and Meredith (1984), indicated that most of the 

beneficial effects of mepiquat chloride (Pix) occurred in 

late-planted cotton. They also suggested that 

environmental factors may influence plant response to this 

chemical and that most cultivars respond similarly to the 

chemical. 

Isbell et al. (1982), also reached the conclusion that 

the effects of Pix treatment on yield were inconsistent, 

with both yield increases and reductions recorded. 

The effect of mepiquat chloride on plant canopy may 

cause significant reductions in boll rots, thereby 

improving both yield and quality. Snow et al. (1981), 
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found this to be the case in Louisiana during years of 

abundant moisture. The short, compact, open canopy plants 

resulting from mepiquat chloride treatments might 

conceivably permit more efficient insect control through 

superior penetration and plant coverage by insecticide 

applications. Conversely, the darker green color of 

mepiquat chloride-treated plants may be more attractive to 

damaging insects. They suggested that this area of 

research needs further investigation. 

Considerable work has been done by both research and 

extension specialists with the growth regulator Pix in 

recent years. Results varied from year to year as well as 

from area to area. Some are convinced that the product is 

beneficial to the crop while others feel that the crop may 

be hampered with its use. Results have included increased 

yields, no effect, and reduced yields. Most feel, 

however,that there is a place for the product, particulary 

under certain circumstances. 

Further studies need to be done in different growing 

areas to fully understand the effect of XE-1019 on cotton 

plants and the environmental factors which may influence 

the plant response to this chemical. 
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MATERIALS AND METHODS 

Two experiments were conducted in 1988 at the 

University of Arizona, Tucson, to determine if there were 

any residual effects of ORTHO XE-1019 in cottonseed. Two 

cultivars, 'Deltapine 50' and 'Deltapine 90' were used. In 

Experiment 1, seed from three harvest dates of a test 

involving weekly sequential harvests were obtained from 

experiments using XE-1019 and conducted by Dr. R. E. Briggs 

in 1986 at the University of Arizona Marana and Maricopa 

Agricultural Centers at elevations of 610 and 366 meters 

respectively. Randomized complete block designs were used 

at both locations with 4 and 6 replications at Maricopa and 

Marana, respectively. The crop was managed as a commercial 

operation for good cotton production at both locations. 

Eight treatments were used at both locations, including 

three rates of XE-1019 at two dates of application, late 

square to early bloom and at mid-bloom. The treatments and 

dates of application at Maricopa and Marana are shown in 

Table 1. XE-1019 was applied as a directed basal spray to 

the lower stem of the cotton plants as described by Briggs 

et al.f 1987. Seed cotton for this experiment was 

randomly selected from four replications of the 1986 tests 

and bulked to make one sample. The seed cotton was ginned 

on a small sample saw gin to remove the lint from the seed. 
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Table 1. Application rates and dates for 7 treatments 
of XE-1019 applied to DPL 50 and DPL 90 cotton 
cultivars in 1986 experiments. 

Treatment Rate of Date applied Date applied 
XE-1019 Marana Maricopa 

Kg/ha 
1 0.0011 27 JUN 20 JUN 

2 0.0110 27 JUN 2 0 JUN 

3 0.1100 27 JUN 20 JUN 

4 0.0011 10 JUL 7 JUL 

5 0.0110 10 JUL 7 JUL 

6 0.1100 10 JUL 7 JUL 

8 check -• — 



22 

The undelinted seed for testing in Experiment 1 were acid 

delinted with concentrated sulphuric acid (H2S04). The 

steps used in the acid delinting process were as follows: 

1. Concentrated H2S04 was poured into a glass dish. 

The amount used was approximately 60 ml. 

2. The cottonseed, approximately 200 to 250 seed, 

were placed in the acid and stirred by hand with a wooden 

plot stake until the 1inters were removed from the seed in 

approximately 4 minutes. 

3. The acid delinted seed were separated from the 

acid by pouring the mixture of H2S04 with delinted 

cottonseed into a sieve. 

4. Immediately after the H2S04 had drained, the 

delinted cottonseed were placed in running water and rinsed 

for approximately 5 minutes to remove any residual H2S04. 

5. The seed were then placed on paper towels on a 

table for drying. 

6. After drying, the delinted cottonseed were hand 

sorted for normal appearing seed and kept at room 

temperature until used for the experiment. 

In Experiment 2, commercial acid delinted seed of 

Deltapine 50 produced in Mississippi was used. 

Germination And Seedling Growth Test (Experiment l) 

Seed were obtained from experiments conducted in 1986 
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by Dr. Briggs et al. (1987) on the effect of ORTHO XE-1019 

on plant characteristics and yield. Two cotton cultivars, 

Deltapine 50 and Deltapine 90, were tested from Marana and 

Maricopa respectively. 

The Experiment was conducted in a germinator at the 

Arizona Crop Improvement Association Laboratory at the 

University of Arizona, maintained at 30° C for 8 hr. and 

20° C for 16 hr. (with the lights on for the 8 hr. period 

at 30° C). Substrate was special germination paper towels. 

Twenty-five seed of each treatment were placed on two wet 

germination towels with the micropile end of each seed 

oriented toward the base of the towels. They were then 

covered with a third towel. The towels were rolled, held 

together with two rubber bands and placed upright in 

plastic cylindrical containers with distilled water added 

to a level of approximately 5 cm, in the container. 

Duplicate samples of 25 seed were prepared. The containers 

were placed inside the germinator. Another container 

with water was kept inside the germinator to help maintain 

internal humidity. Towels were checked daily and distilled 

water was added as needed to maintain moisture in the paper 

towels. Three replications were used. 

Fifteen normal appearing seedlings were used for 

growth measurements 7 and 12 days after the start of each 

test. On day 7 the first set of the duplicate samples of 
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the seedlings were cut at the region between the root and 

hypocotyl, and the top of the hypocotyl where it attaches 

to the cotyledons (two cuts total). Length measurement of 

15 hypocotyls from each treatment were taken and the parts 

which contain hypocotyls, cotyledons, and roots were 

separated and placed in separate paper bags. The parts 

were oven dried at a temperature of 65° C until their 

weight remained constant, at which time the dry weights 

were recorded. 

On the 12th day the second set of the duplicate 

samples were used for hypocotyl measurement. The same 

procedure of cutting different parts of the seedlings and 

the measurements of the hypocotyl were done as in day 7. 

Germination And Seedling Growth Test (Experiment 2) 

This experiment was conducted to determine the 

response on seedling growth of commercial cottonseed of 

Deltapine 50, after the seed were treated with ORTHO XE-

1019. The commercially acid delinted planting seed had 

been treated with Captan, Vitavex and Lorsban for the 1988 

season. 

The experiment was conducted under the same laboratory 

conditions explained in Experiment 1 above. A flash acetone 

procedure was used in which a slurry application was 

applied to the seed. 
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Two rates of ORTHO XE-1019, 2.73 g and 0.273 g of a 10% 

active ingredient dry product, were used and each mixed 

with 10 ml of 100% acetone to make the slurry mix. The 25 

seed were placed in the slurry for 5 seconds for each 

treatment after which the remaining slurry was drained off. 

The seed were then placed on paper towels to dry for 

approximately 24 hr. before they were used in the 

experiment. 

Three replications were used and three treatments with 

a randomized complete block design. The check was an 

acetone check. The germinator was maintained at 30° C for 

8 hours and 20° C for 16 hours as in Experiment 1. 

On day 7 and 12, the same procedure of cutting the 

different parts of the seedling and the measurement of the 

hypocotyls were done as in Experiment 1. 

The separated parts were put in paper bags and oven 

dried at 65° C until their weights remained constant at 

which time the weights were recorded. 

Analyses of variance were run for the two experiments. 

The general linear models procedure was used to determine 

if there were any significant differences between 

treatments, and dates of harvest. Contrasts and comparisons 

using the mean of the dry weight were also used. 
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RESULTS AND DISCUSSION 

Experiment 1 (Maricopa) 

This experiment was conducted in 1988 at the Arizona 

Crop Improvement Association laboratory to determine if 

there were any hypocotyl responses from cottonseed 

produced from two cotton cultivars which had been treated 

with ORTHO XE-1019 by germination and seedling growth 

tests. 

Analyses of Variance (ANOVA) were run for the length 

of hypocotyls 7 and 12 days after the test was started. 

Differences between the Ortho XE-1019 treatments after 7 

and 12 days were non-significant (Appendix, Tables 20 and 

21 and Fig. 1 ) , however, there were significant 

differences between dates of harvest over all treatments 

(Fig. 2 and Table 2). 

The T Test (LSD) was run for the length of hypocotyl 

after 7 and 12 days to see if there were any significant 

differences between dates of harvest at Maricopa (Tables 2 

and 3 respectively). Highly significant differences in 

dates of harvest were indicated both after 7 and 12 days. 

After 7 days, Harvest Date 3 (19 September) had 

significantly shorter hypocotyls than at Date 2 (5 

September) which in turn had shorter hypocotyls than at 

Date 1 (21 August) (Table 2). Harvest Date 3 (19 
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Table 2. Average hypocotyl length after 7 days 
for 3 harvest dates (Maricopa, 1986) 

Harvest Hypocotyl 
date length 

cm 

1 (21 Aug) 6.8 a* 

2 (5 Sep) 6.3 b 

3 (19 Sep) 5.9 c 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 3 Average hypocotyl length after 12 days 
for 3 harvest dates (Maricopa, 1986). 

Harvest Hypocotyl 
dates length 

cm 

3 (19 Sep) 10.2 a * 

2 (5 Sep) 9.7 b 

1 (21 Aug) o
 

CO 

• 

00 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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September) had the longest hypocotyls after 12 days (Table 

3) . 

Using the sums of squares in the ANOVA test to 

contrast control vs other treatments, application dates, 

application date interaction and linear application rate, 

we found that none of them were significantly different. 

The average hypocotyl length after 7 and 12 days were not 

significantly different between treatments. 

Interactions between treatments and dates of harvest 

were very clear as shown in Figs. 3 and 4. For example, 

internode length for Treatment 2 was similar on Dates 2 and 

3 but longer than with Date 1 (Fig. 3) . For Treatment 5, 

length at Dates 1 and 2 were similar, with seedlings from 

Date 3 longer (Fig.3). 

Data summarizing average hypocotyl, root and cotyledon 

dry weight 7 and 12 days after the test was started are 

given in Fig.5. Average total dry weight of roots after 7 

and 12 days were not significantly different within 

treatments (Appendix, Tables 22 and 23). However, root dry 

weight from Harvest Dates 2 (5 September) and 3 (19 

September) were significantly different from Date 1 (Table 

4) , after 7 days, due to harvest date, but they were not 

significantly different after 12 days (Appendix, Table 24). 

Therefore, the lack of significant differences after 12 

days suggests that after a certain period of time the plant 

will reach a point where there is no significant residual 
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DATES OF HARVEST 

FIG. 5. Average root, hypocotyl and cotyledon dry weight 
after 7 and 12 days for 3 harvest dates 
(Maricopa, 1986). 
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Table 4. Average root dry weight after 7 days 
for 3 harvest dates (Maricopa, 1986) 

Harvest Root dry 
date weight 

g 

1 (21 Aug) 0.10 a * 

3 (19 Sep) 0.09 b 

2 (5 Sep) 0.09 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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effect of the chemical to the germinating seedling. 

The hypocotyl dry weight was significantly different 

between Treatment 3, the highest rate, and Treatment 4, 

the lowest rate after 7 days (Table 5), but they were not 

significantly different after 12 days (Appendix, Table 25). 

Hypocotyl dry weight at Harvest Dates 1 (21 August) and 3 

(19 September), were significantly higher than Harvest Date 

2 after 7 days (Table 6) , but there were no significant 

differences after 12 days of growth (Appendix, Table 26) . 

Significant differences were found for average 

cotyledon dry weight at day 7. Treatment 3 was 

significantly heavier than all other treatments. 

Treatments 2, 6 and 1 were significantly heavier than 

Treatment 8. (Table 7). No significant differences were 

found between treatments after 12 days (Appendix,Table 27). 

Highly significant differences for cotyledon dry weight 

were found between all three dates of harvest at day 7, 

(Table 8) but only Date 1 was found significantly different 

after 12 days (Table 9) . No significant differences were 

found when the sums of squares was used to contrast the 

control vs other treatments. 

Experiment 1 (Marana) 

Data summarizing the effects of XE-1019, on the average 

hypocotyl lengths at 7 and 12 days after the start of the 



34 

Table 5. Average hypocotyl 
for 7 treatments 

dry weight after 
(Maricopa, 1986) 

7 days 

Treatment Rate Hypocotyl 
weight 

dry 

Kg/ha g 

3 0. 1100 0.24 a * 

6 0. 1100 0.23 a b 

1 0.0011 0.23 a b 

2 0.0110 0.23 a b 

5 0.0110 0.22 a b 

8 check 0.22 a b 

4 0.0011 0.21 b 

* Means with the same letter are not significantly-
different at the 0.05 level according to T Tests (LSD). 

Table 6. Average hypocotyl dry weight after 7 days 
for 3 harvest dates (Maricopa, 1986) 

Harvest Hypocotyl 
date dry weight 

g 
1 (21 Aug) 0.24 a * 

3 (19 Sep) 0.23 a 

2 (5 Sep) 0.21 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 7. Average cotyledon dry weight after 7 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Cotyledon dry 
weight 

Kg/ha g 

3 0.1100 0.51 a * 

2 0.0110 0.47 b 

6 0.1100 0.47 b 

1 0.0011 0.46 b 

5 0.0110 0.44 b c 

4 0.0011 0.44 b c 

8 Check 0.42 c 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 8. Average cotyledon dry weight after 7 days 
for 3 harvest dates (Maricopa, 1986). 

Harvest Cotyledon dry 
date weight 

g 

1 (21 Aug) 0.52 a* 

2 (5 Sep) 0.44 b 

3 (19 Sep) 0.41 c 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 9. Average cotyledon dry weight after 12 days 
for 3 harvest dates (Maricopa, 1986). 

Harvest Cotyledon dry 
date weight 

g 

1 (21 Aug) 0.40 a* 

2 (5 Sep) 0.31 b 

3 (19 Sep) 0.31 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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test are given in Figs. 6 and 7. 

The average hypocotyl length of data after 7 and 12 

days are presented in Tables 10 and 11 respectively. 

Average hypocotyl length after 7 days from the various XE-

1019 treatments over all harvest dates were not 

significantly different (Appendix, Table 28) . Seed from 

the 8 October harvest had significantly longer hypocotyl 

length than seed from the earlier harvest dates after 7 

days over all treatments (Table 10) . There was a high 

degree of variability on the 7th day data for harvest dates 

as indicated by the high coefficient of variation (C.V. of 

46%). After 12 days, Treatments 3 and 2 were significantly 

different from Treatment 4 in average hypocotyl length 

(Table 11) . There was a significant interaction between 

the harvest dates and treatments after 7 and 12 days (Figs. 

8 and 9). After 7 days, hypocotyl length from Harvest 

Dates 1 and 2 did some reversals in Treatments 1 and 2 

(Fig. 8). 

In average hypocotyl length after 12 days (Fig. 9) , 

hypocotyl length at Harvest Date 2 gave the longest average 

length at Treatment 3 with Date 3 the shortest. With 

Treatment 4, however, Dates 1 and 2 were shorter than those 

from Date 3. 

Data summarizing the root, hypocotyl, and cotyledon 

average dry weights after 7 and 12 days ( not for 12 day 

cotyledon weight) are given in Fig.10. 
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Table 10. Average hypocotyl length after 7 days 
for 3 harvest dates (Marana, 1986). 

Harvest Hypocotyl 
date length 

cm 

3 (8 Oct) 8.3 a* 

2 (24 Sep) 6.9 b 

1 (10 Sep) 6.9 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 11. Average hypocotyl length after 12 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Hypocotyl 
length 

Kg/ha cm 

3 0.1100 11.16 a* 

2 0.0110 11.15 a 

6 0.1100 11.14 a b 

1 0.0011 11.10 a b 

5 0.0110 10.90 a b 

8 Check 10.60 a b 

4 0.0011 10.30 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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The average hypocotyl length after 12 days indicated 

that seed from the 24 September and 8 October harvests 

were significantly longer than seed from the 10 September 

harvest (Table 12). 

The average dry weight of roots from the various 

treatments after 7 days were not significantly different 

(Appendix, Table 29). However, after 12 days, (Table 13), 

Treatment 6 which was the highest rate of XE-1019, was 

significantly different from Treatments 2 and 8 (check). 

A significant difference of the average hypocotyl 

dry weight was observed after 7 days between the highest 

rate of XE-1019 (Treatment 3), and the lowest rate 

(Treatment 1) (Table 14). There were no significant 

differences among the treatments for hypocotyl dry weight 

on the 12th day (Appendix, Table 30). After 7 and 12 days 

of growth, Tables 15 and 16 respectively, seed from three 

harvest dates at Marana had slight but significant 

differences in hypocotyl dry weight over all treatments. 

No significant differences were found in average dry 

weight of cotyledon among the treatments and dates of 

harvest on the 12th day (Appendix, Tables 31 and 32 

respectively) and dates of harvest on the 7th day 

(Appendix, Table 33). 
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Table 12. Average hypocotyl length after 12 days 
for 3 harvest dates (Marana, 1986). 

Harvest Hypocotyl 
date length 

cm 

2 (24 Sep) 11.1 a* 

3 (8 Oct) 11.0 a 

1 (10 Sep) 10.7 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 13. Average root dry weight after 12 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Root dry 
weight 

Kg/ha g 

6 0.1100 0.12 a* 

3 0.1100 0.11 a b 

1 0.0011 0.11 a b 

R 0.0110 0.11 a b 

4 0.0011 0.11 a b 

2 0.0110 0.10 b 

8 Check 0.10 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 



44 

Table 14. Average hypocotyl dry weight after 7 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Hypocotyl dry 
weight 

Kg/ha g 

3 0.1100 0.26 a* 

4 0 0011 0.25 a b 

5 0.0110 0.25 a b 

6 0.1100 0.25 a b 

8 Check 0.25 a b 

2 0.0110 0.25 a b 

1 0.0011 0.24 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 15. Average hypocotyl dry weight after 7 days 
for 3 harvest dates (Marana, 1986). 

Harvest Hypocotyl dry 
date weight 

g 

1 (10 Sep) 0.26 a* 

3 (8 Oct) 0.26 a 

2 (24 Sep) 0.25 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 16. Average hypocotyl dry weight after 12 days 
for 3 harvest dates (Marana, 1986). 

Harvest Hypocotyl ' dry 
date weight 

g 
3 (8 Oct) 0.31 a* 

2 (24 Sep) 0.30 a b 

1 (10 Sep) 0.29 b 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Experiment 2 

This experiment was conducted in 1988 at the Arizona 

Crop Improvement Association Laboratory to determine the 

growth response on commercial Deltapine 50 cottonseed after 

a seed treatment with ORTHO XE- 1019. 

Average hypocotyl length after 7 and 12 days growth 

are shown in Figs. 11 and 12, with the ANOVA information in 

Tables 17 through 19. 

Significant differences in average hypocotyl length 

were found. Treatment 3 (check) was highly significantly 

different from Treatment 2, the lowest rate and Treatment 

1, the highest rate after 7 days. No significant 

differences were found between Treatments 1 (2.73g) and 2 

(0.27g) after 7 days (Table 17). After 12 days, the 

average hypocotyl length of Treatment 3 was significantly 

different from Treatments 1 and 2. Treatment 2, the lowest 

rate, was significantly different from Treatment 1 (Table 

17, Fig. 13). 

The average root dry weights after 7 and 12 days 

growth, were not significantly different. Average dry 

weight of hypocotyl and cotyledons with the analyses of 

variance are shown in Tables 18 and 19 respectively. With 

the average hypocotyl dry weight after 7 and 12 days (Table 

18), Treatment 3 (check) was significantly heavier than 
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Table 17. comparison between treatments of DPL 50 
(Mississippi seed) using average hypocotyl 
length after 7 and 12 days. 

Treatment Difference 
between 
means 
7 days 

Difference 
between 
means 
12 days 

cm cm 
CK vs 0.27 g 3.30 * 3.21 * 

CK vs 2.73 g 3.37 * 3.82 * 

0.27 g vs CK -3.30 * -3.21 * 

0.27 vs 2.73 g 0.06 0.61 * 

2.73 g vs CK -3.37 * -3.82 * 

2.73 vs 0.27 g -0.06 -0.61 * 

* Comparisons significant .at the 0.05 level 
according to T Tests (LSD). 

FIG. 13. Comparison between tlie liypocotyl length after 12 
days for 3 treatments (Mississippi seed). 
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Table 18. Comparison between treatments of DPL 50 
(Mississippi seed) using average hypocotyl 
dry weight after 7 and 12 days. 

Treatment Difference 
between 
means 
7 days 

Difference 
between 
means 
12 days 

' 

g g 

CK vs 0.27 g 0.07 * 0.07 

CK vs 2.7 3 g 0.11 * 0.10 * 

0.27 g vs CK -0.07 * -0.07 * 

0.27 vs 2.73 g 0.02 0.03 

2.73 g vs CK -0.11 * -0.10 * 

2.73 vs 0.27 g -0.02 -0.03 

* Comparisons 
according to 

significant at the 
T Tests (LSD). 

0.05 level 
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Table 19. Comparison between treatments of DPL 50 
(Mississippi seed) using average cotyledon 
dry weight after 7 and 12 days. 

Treatment Difference Difference Treatment 
between between 
means means 
7 days 12 days 

2.73 vs 0.27 g 0.14 * 0.11 

2.73 g vs CK 0.20 * 0.24 

0.27 vs 2.73 g -0.14 * -0.11 

0.27 g VS CK 0.06 0.13 

CK vs 2.7 3 g -0.20 * 

CM O
 1 

CK vs 0.27 g -0.06 1 o
 

Ia
> 

* Comparisons significant at the 0.05 level 
according to T Tests (LSD). 
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Treatments 1 (high rate) and 2 (low rate). No significant 

differences were found between Treatments 1 and 2 (Table 

18) . 

For the average cotyledon dry weight after 7 days, 

Treatment 1 (high rate) was significantly heavier than 

Treatments 3 (check) and 2 (low rate) but no significant 

differences were found between Treatments 2 and 3 (Table 

19). However, after 12 days, significant differences were 

found between Treatments 1 and 3, but no significant 

differences were found between Treatments 3 and 2, and 

between Treatments 2 and 1 (Table 19). 
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SUMMARY AND CONCLUSIONS 

Experiments were conducted with seed of two cotton 

cultivars obtained from 1986 ORTHO XE-1019 experiments at 

the University of Arizona Marana and Maricopa Agricultural 

Centers (Experiment 1)_. Seed were germinated for 7 and 12 

days to determine if there were any residual responses to 

cottonseed of Deltapine 50 and Deltapine 90 cotton which 

had been field treated with ORTHO XE-1019. In addition, 

commercial seed of Deltapine 50 were tested to determine 

the response on cotton seedling growth when seed were 

treated directly with ORTHO XE-1019 (Experiment 2). 

In germination and seedling growth tests, no 

significant differences were found between treatments with 

DPL 90 (Maricopa) in the average length of hypocotyls 7 and 

12 days after the test was started. However, with DPL 50, 

(Marana) two treatments had significantly longer hypocotyls 

than the treatment which had the shortest hypocotyl length 

after 12 days of growth. 

In both DPL 90 and DPL 50, the latest date of harvest 

gave the highest average hypocotyl length. This suggests 

that the later the time of flowering and boll development, 

the less carry over of the chemical on the cottonseed 

produced. 

On the average dry weight of the root, neither the 

treatments nor the dates of harvest showed any significant 
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differences with DPL 90 12 days after the test was started. 

There were some signigicant differences in hypocotyl dry 

weight between treatments and dates of harvest for DPL 90 

after 7 days. No significant differences in hypocotyl dry 

weight were found, however, between treatments or dates of 

harvest with DPL 90 after 12 days. At the earliest harvest 

date, with DPL 90, the root dry weight was significantly 

heavier than the other dates of harvest after 7 days. No 

significant differences were found on the average dry 

weight of the root between treatments with DPL 50 after 7 

days. However, significant differences were found between 

treatments after 12 days and after 7 days on dates of 

harvest. 

Significant differences were noticed on the average 

dry weight of cotyledons with DPL 90 at Maricopa after 7 

days, however, no significant differences were observed at 

the 12-day measurement. Cotyledon dry weight of DPL 90 was 

significantly heavier with seed from the early harvest date 

compared to the other two harvests after both 7 and 12 days 

of growth. Neither the treatments nor the dates of harvest 

showed any significant differences with DPL 50 at Marana 

after 7 and 12 days. With DPL 50, no significant 

differences in hypocotyl dry weight were found between 

treatments after 12 days , but treatments and dates of 

harvest were significantly different on the weights after 7 
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days. 

In Experiment 2, reduction of hypocotyl length 

resulted from the effect of XE-1019 on cottonseed using the 

flash acetone procedure. The response was significant for 

hypocotyl length resulting in shorter hypocotyls for both 

treatments of XE-1019. Length ranged between 3.2 and 3.8 

cm shorter for the two treatments compared to the untreated 

check. This response would be expected to result in severe 

problems in establishing a satisfactory field stand. There 

were other statistically different responses for hypocotyl 

dry weight and cotyledon dry weight after 7 and 12 days, 

however, these comparisons are more academic and of little 

consequence in obtaining a satisfactory field stand of 

cotton. 

The most interesting aspects from the results of this 

experiment (Experiment 1) were: a) that the later the plant 

was harvested, the less residual effect was found in the 

seedlings. and b) that after a certain period of time the 

plant will reach a point where there is essentially no 

residual effect of the chemical on the seed. In Experiment 

(2) where the cottonseed were directly treated with XE-

1019, the chemical resulted in drastic shortening of 

hypocotyl length after both 7 and 12 days. 

In conclusion, results from germination and seedling 

growth tests determined in these experiments indicated that 
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the use of XE-1019 as a plant growth regulator applied as a 

basal spray to a field planting will not have significant 

residual responses on early seedling growth of Deltapine 90 

and Deltapine 50 cotton when the resulting seed are used 

for planting seed. However, if XE-1019 were applied to 

cottonseed directly, it will certainly affect seedling 

growth. 



APPENDIX 
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Table 20. Average hypocotyl length after 7 days 
for 7 treatments (Maricopa, 1986) . 

Treatment Rate Hypocotyl 
length 

Kg/ha cm 

5 0.0110 6.64 a* 

1 0 .0011 6.41 a 

4 0.0011 6.34 a 

2 0.0110 6.30 a 

6 0.1100 6.25 a 

3 0.1100 6.24 a 

8 Check 6.21 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 21. Average hypocotyl length after 12 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Hypocotyl 
length 

Kg/ha cm 

3 0.1100 9.82 a* 

1 0.0011 9.79 a 

2 0.0110 9.63 a 

5 0.0110 9.61 a 

8 ChecX 9.53 a 

6 0.1100 9.37 a 

4 0.0011 9.23 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 22. Average root dry weight after 7 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Root dry 
weight 

Kg/ha g 

3 0.1100 0.09 a* 

5 0.0110 0.09 a 

6 0.1100 0.09 a 

1 0.0011 0.09 a 

2 0.0110 0.09 a 

8 Check 0.09 a 

4 0.0011 0.09 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 23. Average root dry weight after 12 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Root dry 
weight 

Kg/ha g 

6 0.1100 0.10 a* 

3 0.1100 0.09 a 

1 0.0011 0.09 a 

2 0.0110 0.09 a 

5 0.0110 0.09 a 

4 0.0011 0.09 a 

8 Check 0.09 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD) 
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Table 24. Average root dry weight after 12 days 
for 3 harvest dates (Maricopa, 1986). 

Harvest Root dry 
date weight 

g 

1 (21 Aug) 0.09 a* 

2 (5 Sep) 0.09 a 

3 (19 Sep) 0.09 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 25. Average hypocotyl dry weight after 12 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Hypocotyl dry 
weight 

Kg/ha g 

3 0.1100 0.27 a1 

2 0.0110 0.27 a 

1 0.0011 0.27 a 

6 0.1100 0.27 a 

5 0.0110 0.26 a 

4 0.0011 0.25 a 

8 Check 0.25 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 26. Average hypocotyl dry weight after 12 days 
for 3 harvest dates (Maricopa, 1986). 

Harvest Hypocotyl dry 
date weight 

g 

1 (21 Aug) 0.27 a* 

3 (19 Sep) 0.26 a 

2 (5 Sep) 0.26 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 27. Average cotyledon dry weight after 12 days 
for 7 treatments (Maricopa, 1986). 

Treatment Rate Cotyledon dry 
weight 

Kg/ha g 

3 0.1100 0.36 a* 

2 0.0110 0.36 a 

6 0.1100 0.34 a 

5 0.0110 0.34 a 

1 0.0011 0.33 a 

4 0.0011 0.33 a 

8 Check 0.32 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 28. Average hypocotyl length after 7 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Hypocotyl 
length 

Kg/ha cm 

2 0.0110 7.8 a* 

3 0.1100 7.6 a 

4 0.0011 7.4 a 

6 0.1100 7.4 a 

8 Check 7.3 a 

1 0.0011 7.3 a 

5 0.0110 7.3 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 



64 

Table 29. Average root dry weight after 7 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Root dry 
weight 

Kg/ha g 

8 Check 0.11 a* 

6 0.1100 0.11 a 

3 0.1100 0.10 a 

1 0.0011 0.10 a 

4 0.0011 0.10 a 

5 0.0110 0.10 a 

2 0.0110 0.10 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 30. Average hypocotyl dry weight after 12 days 
for 7 treatments (Marana, 1986). 

Treatment Rate Hypocotyl dry 
weight 

Kg/ha g 

6 0.1100 0.31 a* 

3 0.1100 0.31 a 

1 0.0011 0.31 a 

5 0.0110 0.30 a 

8 Check 0.30 a 

2 0.0110 0.30 a 

4 0.0011 0.29 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 31. Average cotyledon 
for 7 treatments 

dry weight after 
(Marana, 1986). 

12 days 

Treatment Rate Cotyledon 
weight 

dry 

Kg/ha g 

1 0.0011 0.37 a* 

3 0.1100 0.37 a 

6 0.1100 0.37 a 

2 0.0110 0.37 a 

5 0.0110 0.36 a 

4 0.0011 0.35 a 

8 Check 0.34 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 
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Table 32. Average cotyledon dry weight after 12 days 
for 3 harvest dates (Marana, 1986). 

Harvest cotyledon dry 
date weight 

g 

3 (8 Oct) 0.37 a' 

1 (10 Sep) 0.36 a 

2 (24 Sep) 0.36 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD). 

Table 33. Average cotyledon dry weight after 7 days 
for 3 harvest dates (Marana, 1986). 

Harvest Cotyledon dry 
date weight 

g 

3 (8 Oct) 0.50 a* 

2 (24 Sep) 0.50 a 

1 (10 Sep) 0.49 a 

* Means with the same letter are not significantly 
different at the 0.05 level according to T Tests (LSD) 
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