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ABSTRACT

An experiment was conducted in 1968 at Tucson,
Arizona, to study effects of 21 Gibrel X-47 tfeatménts on
flowering, fruiting, and yield of two Upland cotton
cultivars, Hopicala and Deltapine 16. Effects on other
growth characteristics were also studied.

Single applications at different rates and £wo
applications of a 20 ppm.solufion of Gibrél X-47 reduced
plant height of young cotton planﬁs,_

7 Multiple applications of a 20 ppm solution Qf
Gibrel X-47 resulted in a greater number of squares
ébscised before blqomJ Gibrel X-47 induced the formation
of more squares than the untreéted check. | |

Single applications of Gibrel X-47 at difféﬁent
stages of growth of cotton plants up to two months of age -
reduced number ofiflowers and bolls abscised after bloofn°

Greater lint per cent and lint indéx.were found
from some of the Gibrel X-47 treated plants;

Gibrel X-47 did not affect plant height at harvest,
plant internode 1engfh, number of nodes per plant, numbe r
of bolls retained per plant, seed cotton yield or number of
cotton bolls hér?ested per plot, and seed index. |

Hopicala had taller plants, longerﬂinternbdes, more
nodes, more bolls retained per plant, more bolls harvested

viii '’
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per plot. from the 1lst harvest, fewer bolls harvested per
plot from the 6™ harvest and fewer bolls harvested per plot -
averaged over 7 harvests, a greater lint index, and a
greater seed index than Deltapine 16.- |

Seed cotton yield or number of cotton bolls
har?ested and lint pef cent from later harvesté were
greater than those from earliér harVesté. Lint index and

seed index were smaller.



INTRODUCTION

Gibberellic acid (gibbefellin Ag) aﬁd many of its
fofmﬁlations stimulate plant growth. Many morphological
and physiological changes have been recorded. Gibberellic
acid increaSed.Stem elohgatibn and promoted flowéring iﬁ a
number of plant species, There have been dccasional
reports of yield inéreases>in-cfops, |
/ ,.Promising_reSults of experiments‘with gibberellic
écid on other crops were followed by studies of its
effecﬁs on cotton. Gibberellic acid has been appliéd as a
cotton seed treatment or as spraf or dust to céfton plants.
Results indicated that gibberellic acid might have an
economic advantage in cotton production,- |

~This research was conducted to stud& effects of
Gibrel X—47;7a registered formulation df gibberellic acid
manufactured by Merck Chemical>Di§ision, Merck & Co,; Inc.,
at different-rates, dates, and fréquencies of épplication
on thé flowering, fruiting, and yield bf two cultivérs of

‘Upland cotton (Gossypium hirsutum L.) grown in 1968 at

Tucson, Arizonma. Effects on other growth characteristics,

“lint per cent, lint index, and seed index were also studied.



LITERATURE REVIEW

A mumber of experiments have been reported on the
effect of cotton seed treatment with gibberellic acid and
its formulations. In preliminary studies with cotton seed
soaked in dilute solutions of gibberellic acid, Johnson
et al. (16) reported that under low soil temperatures in
greenhouse tests, emergence and seedling growth were
increased by treatment with 40 ppm.

From greenhouse and field experiments of both
undelinted and acid delinted seed treated with gibberellic
acid, Ergle and Bird (9) found that gibberellic acid
increased seedling height fgr seed planted in sand.
Gibberellic acid inhibited emergence for seed planted in
Lufkin fine sandy 1oam;: Stand counts in field experiments
decreased as the gibberellic acid level increased,

| Incréased seedling ﬁeight was - also reported by
Bradfofd and Ewing'(3, 4) when cotton.seed were treated
with gibberellic acid. However, the stand was signifi-
‘cahtly reduced, Soaking'seed-in different concentrations
of gibberellic écid before plaﬁting caused an‘increase in
length and width of cotyledons. In northern Nigeria,

Dransfield (6) found similar results when cotton seed of

the cultivar Samaru 26 J (Gossypium.hirsutum.Lo) were
soaked in gibberellic acid solutions. JIncreases were

2



obtained in hypocotyl length, seedling height, cotyiedon
and leaf length, and susceptibility to bacterial blight.
Root development was reduced. | |

Negativé results were found by Spooner, Frizzel,
and Waddle (22), Gibberellic acid treated éotton seed
planted in the field showed mno differences in seedling
development.

Bird and Ergle (2) stated that cotton cultivars
differed significantly in rate‘of seedling emergencé and
seedling height when potassium gibberellate was applied to
acid delinted seeds. Positive correlation was found:
between rapid emergence and seedling height of the 12
cultivars studied. Cultivars varied in their responsé to
potassium gibberellate with the'fastér~emerging, taller~
seedling types giving the greatest response. |

Bradford and Ewing (3,v4)‘found that dust formula-"
tiQnS.Qf gibberellic acid used as Cottoﬁ_seed tréatment did
'not affect seedling emergence. However, accbrding‘td
Johnson (11, 12), JOhnsoﬁ,'Lane, and Céwley (14), and
_Joﬁnson et al. (15, 16), Gibrel 88, a dust fofﬁulation of
gibberellic acid, produced a beneficial response to |
seedling émergencen‘ Treated seed émerged earlier and in
many cases percentage emérgence increaséd, Johnson (11)
pointed out that soil Eémperatufé-and depth-of planting
appeared to have a great effect on the'response of cotton

seed treatment with Gibrel 88,



Working with fungicides and gibbereilic acid in
cotton tests, Johnson et al. (14) reported that omne
fungicide appeared to enhance the activity.of gibberellic
acid.

Application of gibberellic acid to cotton'seedlings
or young cotton plants has affected vegetative ‘growth.
Bradford and Ewing (3, 4) reported that spraying cotton
seedlings immediately after'emergence éignificantly
increased seedling height in proportion to the concentra-
tion of gibberellic acid. Length of the first internode
aﬁd sizé of cotyledons were. also significantly incféaSed,*
whereas size of the second leaf was significantly decreased.

From greenhouse experiments with Empire WR cotton,
Ergle (7, 8) found that the sodium salt of gibberellic acid
increased the main stem length_of young cotton pianﬁs in
proportion to the total amount applied. This resulted from
repeated applicatiOnsfof aqueous solﬁtiohs sprayed at two-
day intervals for ten periods to 15~daymold‘plantsq Number
‘of nodes on the main stem was mnot changed. Similar resﬁlts
were reported by Dransfield (6). When gibberelli§ aCid was
sprayed once or weekly to cotton seediingé starﬁihg”S daysr
after planting until the plants wére 43 days old, .increases
were recorded in plant height, length of lower iﬁtérnodés,
and rate of flower initiétionc  Reduction in -root weight,

stem diameter, and length of upper internodes were moted.



Spooner et al. (22) fouﬁd negative results. No
differences in seedling growth were observed when cotton
seedlings were treated with_gibbereilic acid and planted
in the greenhouse or field. ’

From experiments with normal and mutant cottons,
Ergle (7) pointed out that multiple applications of
gibberellic acid at the time of emergence of the first
true leaf affected the height of mutant cotton., In most
cases there was no apparént effect of gibberellic a¢id on
the nﬁmber of flowers produced or retained as bolls.

Special studies of the effegt of gibberellic acid
applied to'cotton plants or individual flowers and bolls
on flowering, fruiting, yield, and fiber éharaeﬁeristics
| have been reported. According to Johnson (12) and Johnson
et al. (14, 16), a general increase in the number of bolls
set per plant was recorded when bothAirrigated and non-
irrigated cotton were SPfayed with gibrel, én_emulsifiable'
concentrate containing pbtassium‘gibbereliate,'at weekly.
'intervals from flowering until topmost bollé were mature. 
This increase was not reflected in a yield'increéseor
Micronaire temnded to be higher in treated plants. ,Fibef
length and strength were not affected. In one test, the
lint yield of Stormrider, a very determinant cultivar,iwas
almost doubled by the application of 25 ppm gibrel ét.the

rate of 12 gallons of solution per'acré@



Gibberellic acid appliéd to cotton as a foliar
spray stimulated vegetative growth at the expensé~of
. maturity, according to Lane (17). Treatment after flower-
ing to early- and latemfruiting:plants_grown with and
withouﬁ.nitrogen fertilizer failed to stimulate growth
sufficiently to offset the influence of an early boll crop.
Vegetative growth and flowering ceased early. Although
plants treated with gibbereilic acid appeared somewhat
larger, yield from treated plants was slightly less than
the check.

According to Millhollon‘(l9), spraying whole plants
at the fate of 18 grams of gibbereliic acid in 48 gallomns
of water per acre decreased boll abscission. The number of
bolls set per plant was increased'by approximately_l9%°
Increased boll set was apparentiy offéet by decreased boll:
siée,' Yield was not increased. | |
| Dransfield (6) stafed'that spraying 3-month-old
cotton plants with different concentrations of gibberellié
acid delayed boll shedding. A o | i

In the Sudan, Jaékson and Fadda‘(lo) found that
spraying’aqueous solutions of gibberellic acid to the top-

most expanded leaves of irrigated, urea-fertilized cottomn

plants of the cultivar XL 1 (Gossypium barbadense L.) at
different dates and rates of applicationAaffected flower~
ing. A concentration'of.lOO micrograms or more per plant

applied td youhg plants rétardedbflowering, bThough some



treatments increased the numbef»of flower buds produced,
shedding was.aléo increased,and yield was generally
reduced. Gibberellic acid treatment also gréatly increased.
the rate of vegetative growth;'but did not-reéult in.
earlier flowering.

Mathur and Mittal (18) and Mittal and Mathur (20)
observed that a single application Qf'gibbereilic'acid |
solution to 5-week-o0ld plants just before anthesis-increaééd
flower induction, shedding and rq?ention, boll Setﬁing and
retention, and seed cotton yield. Plant'height and inter-
node length were also increased. Weight of 100 seed, and
seed and lint weight per plant were significantly higher,v

| 'According to Walhood (24, 27), application of
gibberéllic acid to apical buds of cotton plants in ali
stages of cut-out (cessation of vegetative énd ftﬁiting‘bud‘
developmeht) was followed by'an immediate résumption of
~growth. In both cut-out and continuouély growing planté,r
the rate of new nodes produced:WaS the Samé~but,in£ernqdé
lehgth ofrcéntinuously'gfowing plénts was longer.
' According to Arndt (1),vdusting andirepeatéd spray-
ingfof.cotton‘plants after the first flowers opened_at 
weekly intervals for 6 weeks with potassium gibberellate
showed no effect on ﬁhe’totél_number of flowers produCéd;
matﬁre bolls, yiel@?, and the fiber properties_of léngth,
uniformity, and fineness;r_Similér résultS were feported by

Walhood (26, 27) andJWalhood and Carﬁs'(ZS)-With airplane
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applicaﬁion of gibberellic acid to field-grown cotton both
as dust and spray at early.flowering or approaching peak
bloom. It appeared that gibberellic acid wés not.-effective.
in controlling flower or boll shedding.

Studies on the response‘of cotton plants grown iﬁ
two different Soilvtypes to gibberellic acid applied to the
apical buds of individual plants were reported by Walhood
(26), Walhood and Carnms (28), and Carns and Walhood (5).
Yield increases were only found on plants growing on lighter
soils. Fiber properties were not affected. .Gibberéliic
acid increased plant héight énd reduced boll size of cotton
plants. grown on both soil types. _

Walhood (24, 25, 27)} Walhood and Carns (28), and
Carns and Walhood (5) reported that aqueous Soldtionﬁ of
gibberellic acid applied to flowers at ahthesis or.fo 1-
day-o0ld bblls bf_fieldfgrown cotton increased 5011 reten-
tion. Gibberellic acid stoppéd or reversed the boll
abscission process, The boli setting prcperﬁies of
gibberellic acid negated the shedding caused by boll load.
 There was an iﬁcfegsé'in boll diameter. The average matuﬁeﬁ
‘boll weighed less, probably due to the large number of |
smaller and less-seeded bolls which were retained by
glbberelllc acid.

According to Millhollom (19), treatment of indi-
v1dual flowers with glbberelllc ac1d at daily intervals |

~resulted in smaller plants with a much heavier boll load



thaﬁ_the control. Boll size was greatiy reduced byrsuéh
treatments. The increased boll load and increased growth
that resultéd.from gibbereilic acid treatments also
reduced the seed size and quality-of'fiber.produced°

Dransfield (6) found that individual treatment of
young cotton bolls increased their reteﬁtion‘but.had no
effect on yield or lint characteristics.

Johnson and Addicott (13) studied the effect of
gibbefellic acid applied to all flowers on boll retention-
of cotton plants grown in nutrient culture., No differences
were found between the gibberellic acid treatments and con- .
trol for any of the characters measured. -

On the premise that an increase in the production
of natural auxin, indole acetic acid, reduced boll abscis-
sion, Walliood (24, 25, 27) found that theAapplication of
“indole acetic acid increased boll shedding;‘ ihcreased boll
shedding was readily blocked by using gibbegéllic acid.,

Studies to control fruiting of cotton plants with
the application of other growth substances have giveh A
negative results. Sihgh and Dargaﬁ (21) reported théf the
épplication of indole acetic acid, naphtaleﬁe acetic aoid,»
‘and indole'butyric acid did not affect boll mnumber, yiéld
per plént9 ginning ?er-cent, séed4and lint indexes, and
yield per acre. According to Trudigan (23), multiple.:

application of alpha naphtalene acetic acid did not affect
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the total fallen fruit forms, fruit form production, number

of harvested bolls, or yield.



MATERTALS AND METHODS

The experiment was conducted at the University of
Arizona-Campbell‘Avenue Farm, Tucson, Arizona, during 1968.
The soil was Gila sandy loam. |

The seedbed was prepared following standard
~practices for commercial cotton production. A preplant-
~irrigation was applied one week before planting. The teét__'
was irrigated one month after planting and every 10 daysl
“for 10 applications. Water was applied for 30 minutes at
eaéh irrigation from a pump with a flow of 2648.80 liters
per minute. Four days after the first four irrigations,
the land was cultivated. No cultivations were made after
the fifth and later irrigations. No fertilizer wés
applied; The previous crop was alfalfa. | |

Seed of acid delinted Hopicala and Deltapine 16
cotton cultivars were handedrbﬁped 6nrApril 24, 1968, using
a tractor mounted planter. The rbw width‘WéS 8l.44 centi=
meters. ~ Young seedlings were thinned to single plaﬁts
15.24 centimeters apart. |

‘A split-plot design with four replications was used
with the two cultivars as main plots and the Gibre1 X~47-és
subplots. The Gibrel X=47 treatments ﬁsed are shown in
Table 1. The solution of GibrellX—47 was sprayed to . the
top of the plants at a rate of 15.14 cﬁbié centimeters per

11
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Table 1. Gibrel X-47 treatments applied on Hopicala and:
. Deltapine 16 cotton cultivars, University of
- Arizona Campbell Avenue Farm, Tucson, Arizona,

1968,
- Rate of Date(s) of
Treatment application. application
ppm

1 Check | | -

2 10 May 27

3 20 ' May 27

4 40 May 27

5 10 ' June 3

6 20 June 3

7 40 - _ June 3

8 10 ' June 10

9 20 June 10
10 40 : June 10
11 10 | ' June 17
12 20 S June 17
13 40 June 17
14 10 June 24
15 . 20 ' June 24
16 4.0 L June 24
17 10 | CJuly 1
18 20 |  July 1
19 4.0 S July 1
20 20 , - May 27 and July 1
21 20  May 27, June 10, and July 1
22 20 May 27, Junme 3, 10, 17, 24,

and July 1
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square meter. The solution waé sprayed using a paper
chromatograpny sprayer wheﬁ the.plants were.small witﬁ_‘
pressure supplied from a three gallon hand sprayer. Later,
as.the plants grew-older; the liquid was sprayed using a
three-gallon hand sprafer with a single nozzle.

The 2.09-square-meter plots were single’Z;A&_méter
rows with 15 piants excluding tWo.border plants; |
The following data were obtained:
1. plant héights in centimeters, measured from ground
level to the top of the main stem |
. maximum plant,ﬁéight.in centimeters at harvest:
average internode length in centimeters at harvest

number of nodes at harvest

2
3
4
5. number of_squares abscised before bloom
6. numbér of flowers and bolls abéqiséd afterrbloém—
7 number of bolls retained
8. seed cotton yield per plot .
9. mnumber of bolls harvested per blot
10; lint per cent
‘ll.r lint index

12, seed index

Yield data and number of bolls harvested were
obtained from the entire plot. Plaht:héight'during the
growing season, number of squares, floWers,“and bolls

abscised, and the number of bolls retained were obtained
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from three plants chosen at random from each plot. Numbers
of squares, flowers, and bolls were recorded on individual
plant charts to follow their growth and development.

Plant heights were measured weekly beginning one
week'afﬁer treatment‘and recordéd-fof 6 éonsecutive Weeks°
After harvest, three typical plants-wefe removed from each
plot for the determination of maximum plant height, average
internode,length, and number of nodes.

The plotsAwere harvested 6 times at weekly inter-

1

vals with a 7t harvest 3 weeks after the 6 harvest. Seed
cdtton weight was obtained from perfect bolls and the good
seed cotton from partially bad bolls. Calculated mumbetr of
bolls harvested include both good and bad bolls;'

Lint per cent, lint index, and seed index were
determined from seed cotton samples from each weekly
harvest. - Seed cotton samples which Were less than 45 grams
were not analyzéd,

' Data-were‘analyzed using the standard analysis of
variance and treatment means were coﬁpared uéing a t test.
Lint_ber cent, lint index, and éeed'index bf,the lst, Znd,

and 7% pickings were mnot analyzed.



RESULTS AND DISCUSSION

Plant Height

The average plant height one and two weeks after
treatment with Gibrel X-47 is shown in Tables 2 and 3,
respectively. With all Gibrel X-47 treatments applied to
L-week-o01d cotton-planté, the average heigﬁt one and two
weeks after treatment Was significémtiy shorter than:those
of the untreated check. Similar results were obtained with
~a maltiple treatment where 20 ppm Gibrel X-~-47 was applied
to 4-week-o0ld plants and repeated one week later. Since
there was no.report of retarded cotton plaht height in the
literature following application.of‘gibbereilic acid,
reduced cotton plant height found invfhis experiment
ﬁfobably was not due to Gibrel X-47 alone, but to some
other unknown factors. |

There were ﬁo significant differences between
height of untreated and treated plants with different fateé_'
and frequencies of_apﬁlicatibn of Gibrel X-47 at any othef
étage of.growfh. Thésé results differed from those of
similar experiments reported by other researchers. A
mumber of researchers (3, 4, 5, 6, 7, 10,.18, 26, ZS)A
reported that single or multiple applications of gibberel-
lic acid at different rates, dates, and frequencies of
application increased plant heights.

15
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Table 2. Average -plant height one week after treatment
with Gibrel X~47, over two cotton cultivars,
University of Arizona Campbell Avenue Farm,
Tucson, Arizona, 1968.

RéEg of . ' Date of o « :
application application Plant height
ppm cm
Check - | . 16.76
10 | May 27 - 13.75%x
20 May 27 _ 14, 05%%
40 May 27 . 14,73%

L.S.D. 5%: 1.88.
L.S.D. 1%: 2.52.
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Table 3. Average plant height after treatment with ‘
Gibrel X-47, recorded on June 10, 1968, over two
cotton cultivars, University o0f Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968.

Rate of _ Date(s) of D
application o application o Plant height
" Check | - | 20.95
10 May 27 | 17.86%%
20° : May 27 - 18.18%*
Lo | | | May 27 18.46%
10 June 3 19,12
20 June 3 D 18.91
A June 3 | 19.76
20 . C May 27 and June 3 } ‘ 18,36*

L.S.D. 5%: 2.07.
L.S.D. 1%:s 2.77.
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The average height of Hopicala was significantly
higher at the 1% level than Deltapine 16 at each of the 6-
weekly measurements. Similar results were .also found for

the average plant height at harvest (Table 4).

Internode Length and Number of Nodes

There were mno significant differences in average -
plant internode length and average number of nodes at
harvest between the untreated and'treatéd cottoﬁ plants
with different rates, dates, and frequencies of Gibrel X-47
application over two cottom cultivars. These-reSulfs would
be expected since mno differences were observed in the
average plant-height at harvest with thé application of
Gibrei X=47.
| Hopicala produced significantly more nodes and had

longer internodes than Deltapine 16 (Table 5).

Number of Squares Abscised Before Bloom .

The average number of squares per plant abscised
before bloom are presented in Table 6. Cotton plants
treated with a 20 ppmisolutioniof Gibrel Xm47bthree or six
times during the secbnd, third, and fourth month of the
growing period abscised more s@uares before bloom.than
untreated plants. Single applications of Gibrel X-47 did
notvsignificaﬁtly affect the number'of squafes abscised
before bloom. Similar results”wefe repQrtéd by Jackson and

- Fadda (10).
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Table 4. Average plant height of two cotton cultivars at
-different ages of growth and at harvest (maximum
- height), over all Gibrel X-47 treatments,
UHLVGT81ty of Arizona Campbell Avenue Farm,
Tucson, Arizona, 1968.
Cultivar a
Age of - : :
plant Hopicala Deltapine 16 L.S.D. 1%
weeks cm o
5 15.83" 13.28 2,42
6 21,05 16.50 -3.03
7 25.29 19.90 1.44
8 33.94 ~ 26,68 4,02
9 47,08 37.68 4.05
10 61.71 52.22 . 4.36
harvest 118.28 97.68 4,08
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Table 5. Average internode length and number of nodes of
two cotton cultivars over all Gibrel X-47 treat-~
ments, University of Arizona Campbell Avenue
Farm, Tucson, Arizona, 1968.

Cultivar = Internode length Number of nodes

em -
Hopicala 4,25 ' 27.33
Deltapine 16 3.76 25,49

L.S.D. 1%: 0.17 : 1.37
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Table 6. Average number of squares abscised before bloom
of cotton plants treated at different dates with
various rates of Gibrel X-47 over two cultivars,
University of Arizona Campbell Avenue Farm,
Tucson, Arizona, 1968, ,

Rate of ~ Date(s) of  Squares abscised’
- application - application : ' per plant
Ppm _
Check - 25.74
10 May 27 23.04
20 May 27 29,51
40 May 27 30.66
10 June 3 20,50
20 June 3 _ 22.05
40 | June 3 | 25.34
10 n June 10 . 26.50
20 June 10 , 29.50
4.0. - June 10 27.18
10 June 17 . 20.08.
20 ‘ June 17 ' 22,11
40 - June 17 23.89
10 : June 24 . 25.36
20 - June 24 27,41
40 : June 24 . - 25.54
10 L July 1 22.96
20 » July 1 28.45
40 o July 1 29,51
20 May 27 and July 1 26.38
20 - May 27, June 10, and = 36.11%%*
July 1 ' (
20 ' May 27, June 3, 10,  33.65%

17, 24, and July 1

: L.S.D.-S%; 7.94
' 1.S.D. 1%: 9.31
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With the greatef numbef of squares abscised before -
"bloom with multiple application_of Gibrel X~47,,it‘éppeérs
that Gibrel X-47 induced the formation of more squares ﬁhan
normal.
There were no significant differences in the
average number of squares per plant abscised before bloom

between Hopicala and Deltapine 16 cotton cultivérs°

Number of Flowers and Bolls Abscised After Bloom

The average numbef of flowers and bolls per plant
abscised after bloom is shown in Table 7. Single applica-
tion of a 10 ppm.solutidn'of Gibrel X-47 appiied at dif-
féfent dates of application during the 2nd and 3rd month -
of the growing period reduced the‘nﬁmber of flowers and
bolls abscised after blbofﬂ.° Similar results were found
with single éppliéations of ZO_and 40 ppm solutions of
Gibrel X-47 when piénts were 5, 7, or 8 weéks oido Average
number of flowers and bolls abscised after bloom were
increased when-9—week—old plants were sprayed with 20 or
40 .ppm solutions éf'Gibrel X-47, Multiple applications -of
Cibrel X-47 were similar to the check treatment.

Although some of the Gibrel X-47 treatments apﬁlied
at an early stage of growth did mnot affect the average
number of flowers and bolls abscised after bloom, many of
the treatments with Gibrel X-47 reduced theAaverage numbe

of flowers and bolls abscised after bloom. Other
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Table 7. Average number of flowers and bolls abscised ;
after bloom of cotton plants treated at different .
dates with various rates of Gibrel X-47 over two
cultivars,; University of Arizona Campbell Avenue
Farm, Tucson, Arizona, 1968, '

Rate of -~ Date(s) of Flowers and bolls *.

~application application abscised per plant

ppm |

Check - 5.20
10 . May 27 0.99%%*
20 May 27 4,50 |
40 May 27 6.25
10 June 3 1.38%%
20 June 3 1.05%%
4.0 June 3 1., 40%%
10 June 10 0, 83%%
20 June 10 5.04 -
40 June 10 3.65
10 June 17 1.18%%
20 June 17 0,71%%
40 June 17 1,035%%
10 June 24 - 1. 04k
20 June 24 1.41%%
40 June 24 - 1.36%%
10 July 1 1, 38%x%
20 July 1 7.96%%
4.0 July 1 , 7. 41%
20 May 27 and July 1 4,74
20 May 27, June 10, and 5.03

July 1 : R

20 May 27, June 3, 10, 4,84

17, 24, and July 1

L.S.D. 5%: 1.89.

" L.S.D. 1%: 2.50.
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fesearchers (6, 19) observed similar results. According to
Walhood (24, 25,-27),'gibberellic acid stopped or reverséd
the boll abscission process.

The number of flowers and bolls abséised_éfter
_bloom in Hopicala and Deltapine 16 cotton cultivars was

similar,

Numbe r of.Bolls,Rétained

No significant’differences were found in_the»ﬁumber:
of bolls.retained when cotton plants were,spraYéd wifh
Gibrel X-47 at different rafes, dates,'aﬁa frequencies of
application. - Other researchers (6, 19, -24, 25, 27) found
that applicationsvof gibberellic acid to individual flowers
or young bolls inéreased the nﬁmber‘of.bolls retained,

' In this experiment, where Cibrel X-47 was spfayed
bver the top of the plant, possibly:the treatmeﬁt ﬁésllesé
effective than spraying.individual flowers orjyoﬁng bolls.
Johnson (12) and Johnson .et.a_l° (14,.16) reported that ”
‘spraying cotton plants with gibrel'ingreased the~humbér>of
bolls set per plaﬁt althbﬁgh_this was hot reflected in a
yield increase, _. | |

Hopicala plants'retaiﬁed aﬂ‘average'of‘2;68 mo re
bolls than Deltapine 16 which retained an average 10.25

bolls.,
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-Seed Cotton Yield

No significant differences were found in yield of
seed cotton between the untreated and treated piants with
different rates, dates, and frequencies of application of
Gibrel X-47 over both cultivars, Similar resulté we re
reported by other researchers (l,.6, 12, 13, lS, 19, 24,
26). o

At the 6% harvest, Deltapine'16 produced 50,53.
grams more seed cotton per plot than Hopicala, whiéh pfo~
duced 126,97 grams; whereas, at any of the other harvests,
both Hopicala and Deltapine 16 cultivars produced.similar
amounts of seed cotton;l

Compared with the first harvest, seed cotton ?ield;

from the 6 subsequent harvests were higher (Table 8).

Number of Bolls Harvested

The application of Gibrel X—47'at'differéht.ratesé-
dates, and frequencies of application did not affect the
- mumber of bolls harvestéd per plot. Sinpe there were ﬁb
differences iﬁiyield»of.éeed cottoné ﬁhese‘resulﬁs wdﬁld be
expected,

The average number of bolls of Deltapiné 16
harvested for the entire.seasbn over all Gibrel X-47 treat-
ments was significgntlylgreater'than Hopicala, This was
also true with Deltapine.16 at the 6% harvest; WEereas;'at

the 1st harvest,_Hopicala had more cotton bolls (Table 9).
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Table 8. Average yield of seed cotton per plot at differ-
.ent harvests over two cultivars and all Gibrel
X-47 treatments, University of Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968.

e e e e

m ' - Seed ootm
S &

First | 19.60

Second o 30.,207': '

Third | N | 198, 47%%

Fourth o . . : 193, 48%%
 Fifth , : 200, 633

Sixth : 152,23%%

Seventh : v . 84,7 3%*

1..S.D. 5%: 15.99.
L.S.D. 1%: 21.05.
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. Average number of cotton bolls harvested per plot

Table 9
of two cotton cultivars over all Gibrel X-47
treatments, University of Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968.
- i Cultivar o _ L.S.D. _
Harvest Hopicala Deltaﬁine 16 5% L 1%
bolls
First = 8. 30 4. 64 3.06  5.62
Second 8.88 . 7.09 ~ n.s.?
Third 38.21  41.69 n.s.
Fourth 31.86 39.51 n.s,
Fifth 33.85 40,72 n.s.
Sixth 23.48 40,35 - 7,92 14,54
Seventh 11.27 21.71 - n.S.
Average of seven | 22.26. _ 27.96 2,55 4.68"

®Not significant at 5% level.
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‘Compared with the first or second harvest, yield

of cotton bolls from the 5 subsequent harvests were higher

" (Table 10).

Lint Per Cent

The average lint per cenﬁ of cotton as-affected'by
various Gibrel X-47 tfeatments over'two cotton cultivérs
and four harveéts periods are preSehted ianable‘ll,q The
average lint per cent was_significantly higher than the:
check treatment when 4—week—old'botton ﬁlants were tfeated
with 20 or 40 ppm solutions of Gibrel X-47. Similar
results were found when-ZO ppm Gibrel X-47 was applied to
8- or 9-week-old plants of with 2 applications to 4- and
9-week-0ld plants. | |

| The éverage lint per cent of cotton from the third

harvest peribd was significantly greater than the untreated
‘check from many of the Gibrel X-47 treatments (Table 12).
No signifioant‘differences.in 1iﬁf per cent werevfound f:om
_ the 4th, 5th or- 6th harvesﬁ. |
| " The average»lint_per cent of Hopicala was similar :
to Deltapine 16. |

The average lint per cent of cotton at four differw
ent weekly harvest periods over all Gibrel X~47 tréatments
and two cultivars is shown in Table 13. The average lint
per cent of the sixth harveét was significantly greater

than the other three harvests.
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Table 10. Average number of cotton bolls per plot at

different harvests over two cultivars and all
Gibrel X-47 treatments, University of Arizona
Campbell Avenue Farm, Tucson, Arizona, 1968,

= == =

Harvest Cotton bolls
First 6.47
Second 7.98
Third 39.9 5%
‘Fourth 35.69%%
Fifth 37.28%%
Sixth 31.92%x
Seventh 16, 49 %%

T

L.S.D. 5%: 2.81.
L1.5.D. 1%: 3.69.
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Table 11. Effect of Gibrel X-47 treatments on average lint™ =~

.per cent over two cotton cultivars and four
harvest periods, University of Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968.

- Rate of Date(s) of T
application application - Lint per cent -
ppm |
Check - | 36,40
10 | ' May 27 36.97
20 May 27 37.48%.
40 ' May 27 37.43%
10 ' June 3 ' 37.05 -
20 - June 3 37.24
40 June 3 ' 37.30

10 June 10 . , - 37.21
20 _ June 10 36.43
40 - - June 10 o  36.58
10 ‘ June 17 : : 37.12
20 June 17 / 36.28
40 ' June 17 . 36.46
10 o June 24 | . 37.17
20 ' June 24 37.57%
40 . June 24 36.90
10 |  July 1 36. 59
20 July 1 ,_ 37.38%
40 July 1 37.15
20 May 27 and July 1 | o 37.42%
20 ' May 27, June 10, and ~36.01

v July 1
20 May 27, June 3, 10, ©36.61

17, 24, and July 1

L.S.D. 5%¢ 0.97.
L.S.D. 1%: 1.28,
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Table 12. Effect of Gibrel X-47 treatments on average lint
per cent from the third harvest period over two
cotton cultivars, University of Arizona Campbell
Avenue Farm, Tucson, Arizona,

Rate of - B Date(s) of , ,
application ‘application Lint per cent
ppm. | |
Check - 35.45
10. May 27 37. 0bsek
20 May 27 37 .45%%
40 May 27. 37 . 64%%*
10 June 3 36.35
20 June 3. 37.64%%
4.0 June 3 - 38, 70%%
10 June 10 36.43"
20 June 10 35.86
4.0 June 10 36.70%
10 June 17 36.89%
20 June 17 36.29
.40 June 17 36.05 .
10 June 24 36.83%
20 June 24 37.51%%
40 June 24 36.18
10 July 1. 36.56
20 - July 1 36.96%
40 July 1 37.13%%
20 May 27 and July 1 37 45%%
20 May 27, June 10, and 35.75
July 1 ’ :
20 May 27, June 3, 10, 36.75

17, 24, and July 1

L.S.D. 5%: 1.22.

" 1..S.D. 1%: 1.62.
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" Table 13. Average lint per cent at different harvest

' periods over two cotton cultivars and all
Gibrel X-47 treatments, University of Arizona
Campbell Avenue Farm, Tucson, Arizona, 1968,

Harvest 4 . Lint per cent
Third 136,71
Fourth - o 36,69
Fifth - - | 36.95

Sixth B ' | 37.43%%

L.S.D. 5%: 0.28.
L.S.D. 1%: 0.37.
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Lint Index and Seed Index

The effect of various Gibrel X-47 treatﬁenté'to the
lint index of Hopicala and Deltapine 16 cotton cultivars
from the third harvest is shown in Table 14, There was an
interaction between cultivars and Gibyel X=47 treatments.
With Hopicala, only two treatments resulted in signifi~
cantly higher lint iﬁdex while 1iht index of Deltapine 16
was significantly higher than the untreated chéck”in 14 bf; 
the 21 Gibrel X-47 treatments.

From the fourth harvest, Table 15, lint index of
cotton from 4-week-o0ld plénts treated with a 10 ppm.éolu4
tion of Gibrel X~47 was significantly higher thanlthé uﬁ»
treated check. No signifidaht differences in lint index
were found in the 5% and 6™ weekly harvest periods.

The average lint index and seed index of Hopicala»
cotton ffbm each of the four hérvest periods over all |
Gibrel X~-47 treatments were significantly greater tﬁan
Deltapine 16 (Tables 16 and 17, fespectiVely)o

The average lint index and seed index at different‘
harvest periods over all Gibrel X-47 treatments and 2
cultivars are shown in Tables. 18 and 19, respectiveiyo
Lint index and seed index of cotton from the &4, 5th and 6th
harvests were significantly lower than from the 3rd harveéto

Dransfield (6) reported that gibberellic acid did
not affect lint index or seed index. vSimilar results_we;é:

found by Singh and Dérgan (21)lffomAexperimgnts'with othér



Table 14,

of Arizona Campbell Avenue Farm, Tucson,

Arizona, 1968
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Lint index of two cotton cultivars treated with
Gibrel X-47 from the third harvest, University

Cﬁltivar

16 -

17, %4,

and July 1

Rate of Date(s) of _ :
application - application Hopicala. Deltapine
ppm | lint ‘index
Check - - 7.80 6.23
10 May 27 7.48 7.28%%
20 May 27 8§.13 7.28%%
40 May 27 8.53% 7.15%%
10 June 3 7.78 6.75
20 June 3 8.38 7. 08%%
40 June 3 7.68 7. 10%%
10 June 10 8.15 6.50 -
20 - June 10 7.88 6,33
40 June 10 7.50 - 7.10%%
10 June 17 8.15 7.08%%
20 June 17 7.68 6.73
40 June 17 8.18 - 6.45
10 June 24 8.18 6.93%
20 June 24 8.13 - 7.03%%
40 June 24 - 8.40% 6.83%
10 July 1 7.80 7.13%%
20 July 1 7.78 7.18%%
40 July 1 8.30 ' 6.88%
20 " May 27 and July 1- 8.08 7.18%%
20 May 27, June 10, and  7.88 6.63
July 1 ‘
20 May 27, June 3, 10, 7.68 .93

L.S.D. 5%: 0.59.

L.S.D. 1%: 0.79.
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Table 15, Effect of Gibrel X-47 treatments on the average
lint index from the fourth harvest over two
cotton cultivars, University of Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968,

Rate of Date(s) of

application . application Lint -index

ppm

Check - 7.10
10 May 27 7.7 3%%
20 May 27 7.09
40 May 27 7.26
10 June 3 1 6.75
20 ' June 3 6.91
40 . Jume 3 7.18

10 : June 10 7.19
20 ' : June 10 6.99
40 June 10 7.01
10 June 17 7.28
20 ' June 17 6.91
40 S June 17 = 7.16
10 June 24 6.98
20 . June 24 7.26
4.0 . : June 24 7.26
10 | July 1 6.83
20 July 1 7.16
40 - o July 1 7.08
20 May 27 and July 1 7.50
20 May 27, June 10, and 6.66

' July 1 s
20 May 27, June 3, 10, | 7.08

17, 24, and July 1

L.S.D. 5%: 0.46.
L.S.D. 1%: 0.61.
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~Table 16. Average lint index of Hopicala and Deltapine 16
cotton cultivars from four harvest periods over
all Gibrel X-47 treatments, University of '
Arizona Campbell Avenue Farm, Tucson, Arizona, -

- 1968,

Cultivar

Harvest Hopicala  Deltapine 16 - L.S.D. 1%

lint index

Third . 7.98 691 0,42
Fourth 7.60 6.53 - 0.51
Fifth 7.77 .44 113
 Sixth 7.22 6.29 0.27
Average of four 7.66 6.54 0.21
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Table 17. Average seed index of Hopicala and Deltapine 16
' cotton cultivars from four harvest periods over
all Gibrel X-47 treatments, University of
Arizona Campbell Avenue Farm, Tucson, Arizona,

1968.
:::: Cultivar
Harvest Hopicala Deitapiﬁe 16 -~ L.S.D. 1%
| | | seed'indgx_ |

Third " -~ 13.54 | 12,08 .'0081
Fourth - | 13.09 C11.41 0.87
Fifth 13.15. 11.05 0.79
Sixth | 12.01 10.53 0.62
A&erégerof four 12.95 11;27 ~0.35
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Table 18. Average lint index of cotton from four harvest
periods over two cultivars and all Gibrel X-47
treatments, University of Arizona Campbell
Avenue Farm, Tucson, Arizona, 1968. '

A

Harvest - 7 » ‘Lint'index
Third ' , : - , YN
Fourth 7,11*%
Fifth ' 7 .10%*%
Sixth B o 6.75%%

L.S.D. 1%: 0.12.
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Table 19. Average seed index of cotton from four harvest
periods over two cotton cultivars and all
Gibrel X-47 treatments, University of Arizona
Campbell Avenue Farm, Tucson, Arizomna, .1968.

‘Harvest Seed index
Third ' 12.81
Fourth ’ 12 . 2 5**
Fifth . 12,10%*%

Sixth | 11.27%%

L.S.D. 1%: 0.21.



40
growth regulating substances. Results from this experi-
nent indicated that lint index was significantly different

with some Gibrel X-47 treatments and harvest periods.



SUMMARY |

An experiment was conducted in 1968 at Tucson,
Arizgka, to study effects of 21 Gibrel X-47 treatments on
vflowering,-fruiting,’and yield of tWo'Upland cotton
cultivars, Hopicala and Deltapine 16.  Effects on other
growth charactefistiCS\were also studied.

The Gibrel X-47 treatments included 3 rates applied
once at 6 dates and a 20 ppm solution applied 2, 3, and 6
times. A split-plot dééign'was used, The'¢haracteristicsﬂ
of ‘treated plants were compared to those of untreated
plaﬁts as the check. | |

Single applications atydifferent rates and two
aﬁplicationsfof a 20 ppm solution of Gibrel X-47 reducéd
plant height of young cotton plants. Application to older
plahtsldid not affect plant height° |

Multiple applications of a 20 ppm solution of
Gibrel X-47 fésultedAin a greater mumber of squarés.
abscised before bloom. Gibrel X-47 induced the formation
of more squares, since these potential flower and fruit
forms that abscised before bloom were produced in greater
numbers by treated plants than by untreated.plants;

Single application of Gibrel X-47 at different

stages of growth of cottomn plants up to two months of age

41
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reduced the number of flowers and bolls abscised after
bloom. | |

‘Greater lint per-cémt and lint index were found
from some .of the Gibrel X-47 tréated plants.

Gibrel X-47 did not affect plant height at harvest,
plaﬁt internode length, ﬁumber of nodes-per plénfgthumﬁer
of bollé retained per plant, Séed cotton yield or number of
cotton bolls harvested per plot, and seed index.

| Hopicala had taller plants, longer'internodes; mo re
nodes, more bolis fétéinedfper plaﬁt; mofé Bollé ﬁafvestedr'
per plét from the lst harvest,‘fewer'bdlls harvestéd'per
plot from the 6% harvesfvand fewé£ bollé harvested_§ef_plpt
averagéd over all 7 harvests, a'gréater lint index, and a
greater seed indexythanfDéitapinegl6“

Compéred tQ thé first féw harvest périods; iater~
harveéts gavé‘higher seed Qétton-yield per plot, mofé bbiis
harVeéted per ploté'and higher iint’per cent, but smalief‘
lint index and séed indéxo | | | | -

Results from the tréatments used in-this research
indicated that Gibrel X-47 would have 1little or no benefit
for éotton production in Arizona with the conventional .

management and plant populatiohs'uéed today.
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