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CHAPTER I
INTRODUCT ION

The growth regulating sudbstances having the ospacity to act on
the plast metabolism have geined extensive use as herbicides in recent
years. lLarge scals use of these growth regulstors has fostered a
meltisxdllion-dollar business in the United States of Amsrica, particmlarly
in the eSfestive control of weeds. Ameng many herdicides sppearing on
the mrkst, comparetively few have been succesaful in the centrel or
eradication ef mBovotyledoncus plants including grasses.

|aavberelitc asid, a predast of the Asian fungus Gibberalla
fujiluroi, is claimed to pessess remarkadle growth premoting properties,
and has been put to various uees in agriculture.| Gibberellin is a
genaral term epplied to sny plant :ﬁ-/hﬁng substance produced by the
Gidberella fungus. | The present investigation was designed to determine
the effect on Bermdagrass of delapan (2,2-d1chlerepropionte scid) snd
of simasin (2-ehlsrv-b,6-ble-stiylamino-S-triasine), after spplicsticn
of different concentrations of gibberellic aeid, l’ﬂn object was to study
the intersction and synargetis effects, if amy, in order to detarmine
the lovest and most economical rates of dalspon or simasin that ooculd be
applied, to control Burmmdagrass. | Gibberellic acid with its unique
property of inducing rapid cell elengation in plant tissues was used to
deternine if it would imcrease the efficiecy of either of these
herbicides.



CHAPTER IX
REVIEW OF LITERATURE

The research on gltdersllin had its birth in Jspan, in 1898. This
fungus caused & disease called “bakanas" or foolish seedling of rice.
Pure orystals of gibberellin, isolated in 193k, had the capasity to
lengtben the intermodes in plants. The intaresting feature was that even
very small quantities of the chemical lengthensd plant stems apprecisbly.

Comprehensive reports on the history and esrly research on the
hormone was published by Kerosaws (1926), Yabuta and Hxyeshi (1939) and
subsequently reviewed in full by Brian et al. (1955, 1958). Wittwer and
Bakovac (1956, 1957, 1958) repmrted the effect of gibberellie acid on
RANy economic plants. They snumersted the general effeets, growth
responses, flewering responses and other effects.| They concluded that
impartent benefits were apparent in its use in celery produstien, and
seed production in radish and other anmsl Crucifers.

| Barton (1958) working with gidberellin stated that pessibilities
with gibberellin are great in making pallen grains compatible. The
Agricultaral Research Service of the United States Departmemt of Agri-
culture (1958) published a detailed report on the prepertiss of
gibberallie aeid, The Teport indicated that the chemicel was not
succesaful in speeding up the germination of hluegress, as far as the
grasaes were mm.\

Barten and Fine (1957) recorded that gibberellic acid oan be used
with fungicides and bactericides without any interference with disease
control. Barten and Chandler (1957) showed in great detail the morpho-



logleal and physislogieal effects of epiocotyl dormanay of tree peeny
(Pasonia suffruticosa). The elangstion of hypocotyl and internal tissues
was obvicus, Barton (1956) further stated that gibberellic acid eliminated
dwerf condition in Morus armoldiana.

Marth ot al. (1956) made a detailed study of responses of several
species to gibbersllic asid, using different conoentrations and metheds.
Well marked responses were noticed in pinto beans (Phaseolus yulgaris),
Virginia pine (Pivus virginians), white pine (P. etrobus)and white spruce
(Pices glauca). The lengthening of interaodes was ounsistently charac-
wqtie and leaves undervent a temporsry chlorosis. The measurements of
Toots indicated that they vere inversely prupertienal to stem elongatiocm.

Viitos and Mendt (1957) recorded that in the preeence of indoleacetic
scid, gitberellis scid action was more pronsunced in lengthening internodes.
The authors attespted to prove that there was a close relationship and
isterdspendance betwsen the action of gibberellic acid and indoleacetie
2cid in growing poists. Vhen decspiteted shoots were epplisd with
gibberellin, lengthening of interncdes was mot preminant. Chandler (1957)
proved that the addition of gibberellis scid at the rate of 31,25 to 1000
mg.s Eve considerable increase in pollem tube germination in species of
Lilum, Delphinium and Lobelia, Florence (1959) reeently reported that a
combination of gibbersllic acid and light treatmnent resulted in overcoming
eticlation effects.

b Lert (1959) recently stated that potessium gidderellste can be
economically used in Chrysanthemum production. This resulted in signifi-
cantly looger stalks and often eliminated "pampon clustering™ ia this




b
species. Bowever it was net beneficial in improving the keeping quality
or ulnuing the date of flowaring of Chrymanthemum verieties.

Weaver (1959) in California, used gibderellin at a rate of 2.5 te
100 ppm to produce & good set of large berries in varisties of grepes
sach as Black Coraith, Thompson seedless and Zinfandel. Prebloom spreys
did hasten flowvering, ripening and igproving color. He discussed the
possidility of spraying gibberellis on grape vines to preveat frost damags.
At Dorris, 1000 scres of vingyard were successfully sprayed with
givderalltin in 1958,

Frettas (1958) studied the stimoleting effect of gidderellic acid
on wister grovth of & Bresilien pastare grass, with the possibility of
improving pesture during cool, dry winter momths. Applicetiom ef 1000
Pom of gibberellic acid incressed the height of colenisograss (Paniewm
maximm) in ten days, imdicating that gibberellic acid has the capacity
to break dormsnay.

Esaser (1959) studied in detsil the responses of nutgrass (Cyperus
rewdu? to__ the potassium salt of gidberellic seid, using three concen-
traticss, 10, 100 asd 1000 ppm applied with an atomiser. His studies
indicated that gidberellic acid with higher coneentrations stimmlated
elongation of mitgrass follsge. The weight of the lesves inareased or
decreased aceording to the treatmant., The interaction of 2;&-9 or dalspoa
vas tried afw spraying with gidberellie scid. It was detaruined that
pPiytotexicity of dslapen was imeressed by the presesce of gidberellic
acid. Two applicatiems of gibberellic acid (1000 ppm) with 10 poends of
dalspon acid equivalent oemsed visusl symptoms of tone:u;y‘ on the third
dxy of spplication. BPukovae (1957) studied the effect of gibberellie



seid on the inductien of flowering in biennials. The Merck Cempany
issued a comprohansive technical tulletin listing a complete bibliegraphy
on the work dene with gibberelliec acid. The research projects with
gibtdberelldin in the past few years proved that it is teem work of four
related hormonic compounds Ay, Agy Ay and Ay.

Dalapen 1is one of the latest successfal herbicides recommended
for the control and ersdication of grassy weeds. Many prulimisary and
WWMMMMaMﬂdﬂtthmnm
grassy weeds ouch as Jolnsongrass and Bermmdagrase, resvlting in complete
soatrol in cotton f.;nlda.

Watson (1955, 1956) investigated the possibility ef eontrolling
Jolmsengrass and concluded that dlhpon sodium salt gave exsellent,
control. Vbriing vith Bermudagrass, Searcy (1951) reperted that a rate
of 10 to 15 peunds per acre in 50 gallons of water gave good comtrol of
common Bermndegrass. Swesy (1953) recorded that any disterbance by
cultivation dering or after mnmm; ninimised the ottoct; of dalapanm.
He further suggested that using other combinations of herbicides such as
oil and dinitrophesels interferred with the absorpticn and translecation
of the chemical. Availability of moisture for active growth of Berwnda-
grass vas an i{mportant factor for effective acticn of dalapon. Applicatiea
of dalapas to dormant Bermndagrass was not suceesaful. The other grusses
which were twought ubder control by using dalapon were saltgrass
(Distichilis spicata) snd carisso cane (Phragmites commnuis).

Danieleen ot al. (1955) observed that a minimum of k pounds were
necessary as pre-amergence treatment to control annual grasses. Corn
and snsp beans were tolerant up to a & pounds per acre rate of dalspam,



as & pro-emergance spray. Delspon is toxic to young tomato plante;
therefore, it is of no use in fields of transplanted temate.

~ Stamper (1957) working with dalapan in sugar cane fields of
Louisians, indicated that 3, L and 6 pounds per acre were effective on
Jehasengrass. He also observed that dalspon with TCA (Trichlsrcasstic
acid) was effective on Jolmsorgrass.

Some anatomical changes induced by dalapan were studied by Desvis
(1957) in Arkansas. A pre-emergence rates of 3, 5, 16, 32, 48 and 6k
pounds were made on ¢otton and morning glory (Ipomoes purpurea). The
cotyledonary nodes were studied 6 weeks after application. Dalapon
bindered with normal develomment of terminal meristems. The terminal
tissue i either killed or suppressed. After necrosis of meristematic
‘_bllﬂt; & dand of mx-m. tissue wvas formed. The secondary terminals
were short and deformed, snd unless the tertiary meristems developed,
the plant becams neeorctic.

Binghan and NeWnorter (1959) reported 958 control over grase weeds
and 1008 sontrol over broad-lesved weeds, using b md 8 pounds per acre.
'rhiqu‘mltedv in little injury to cotton and corn, but moderate injury
to soyvemmns.

The effects of rate and time of application of dalspen on grass
weeds in organic soils were investigated by Orsenigo and Gusasn (1959).
Two dalapen epplicstion of 5 pounds per acre or 3 applications of 3, k,
and 5 pounds per acre controlled goosegrass (Eleusine indics) and erad-
gross (Digiteria sanguinalis). Westmorelsnd (1959) in his trials with
dalapon on mlla; reported that the herbicide contrelled the grass




over a wide range of soil and weather conditions.

Thonmnactoottntont\uef)mdémvmmnot
dmm;mummbyrgmanuw {1955)., Thay were of epinion
that the above rates vhen applied in mid-seasen, delayed both maturity
snd yield of eotton. Shear and Chappell (1955) indicated in their study
that dalspen cennot be recommended as & direct spray in established corn
fields. Res (1955) recorded that a foliar spplication of dalapon at 6
anmhwgnwdntcmmmmmﬂnm.
Worshem and Giddens (1957) remarked that dalspon had no effect on ecil
nicro-organims; however, in some cases the herbicide stimulated growth
of the misro-orgenisms, The Dow Chemical Compamy's Bullstin No. 2 (1953)
recorded a comprehensive reviev and account of the trials with dalapon in
several states on Jolmsongrass, Bermmdagrass and quackgrass.

The use of dalapoa for pre-plamating ceatrol of Johnsongrass
sppsared to be & feasitle method of spplication, achieving 80% to $0%
control in cotton, _!hmul.mmio‘gbh'mhmtonnum
of 8 pounds per acre and higher rates had no advamtage. Hmser et al.
(1957) snggested that 2 repested spplications of dalapon at § pounds each
appasred to de more effective than single applications ef 10, 15 or 20
m-m'mmmmn;hmllmm. There was no
marked difference between April and July trestaents. Under 1955, weather
th,mwwamdmmmownmimtrplof‘
Jolmsongrass with miner temporary injury to corn and no injury to cottom.
rqandmnw(Bﬁ)hﬁwﬁtm.uhdmwm“nfmponmr
acre, »pmsevmalvmam(zusxﬂrmmw)
gave best results. Poor moisture conditions, insufficient vegetative
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growth, disking or burning subsequest to trestmest temded to reduce its
effectivensss. Hauser snd Thompsen (1956) reported that ggnn ‘rotundus
vwag more r«pmivotodﬂapmand 2, heD, than ., eseulemtus. Simdlarly
vorking with mstgrass, Stamper and Nelville ;1956) reported that dalapon
&t 12 and 2k pounds per acre gneafutar.tepunthm any other

‘herbieide or combination. Hauser et al. (1955) suggested that the best

tine of application was immediately after sprigging the Bermadagrass,
byt prior to emergence of weeds, The same suthors (1955) worked the
effects of dalapen on the control of Jolmsongrase and mutgrass, with and
without disiking., Their cbservation was that dalapen at 10 pounds per
acre in one applicatica gave 80X and 788 reduction in stand, with and
without disking respectively. The same autbors (1956) in ancther trial
used single irestments at 0, 10, 15 or 20 pounds per acre and the plots
vere disked after 2, 3 or L weeks, after the initial herbicide applicaticn,
There was no significant difference in Jobasongrass control, all rates
giving around 905 sentrol.

The stability of dalapon in soils was studied by Thiegs (1955).
The dissppearance of the berbieide in the soil was mainly due te eoil
miercbial activity; & becterisl pepulsticn cepidle of utilising the
compound was tuilt up.

Wateon (1955, 1956) recorded 95 to 985 dop ki1l of Jolmsengrass
using 85% sodium salt of dalapan at a consentration of 1/¥ pound per
gallon of weter., This was possidle vhen the grass was 6 to 8 inches in
height and subsoquent 2 trestmnenis of same concentration at intervals
also resulted in high degres of rhisome kill.
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Swesy and Fisher (1955) showed that summer anmual grasses such as
crabgrass, lovegrass (Eragrostis 9p.) and tioklsgrass (Agrostis sesbrs)
in cotton were controlled by directed spray of dalspoa. uhile cradgrass
responded to 12 pounds of dalspon per acrs, the other grasses were
mmndgtmtugtstoém,wm._ _

In sugardeets, Alley and Bolmont (1956) showed that dalapun at 6
pounds per acre proved to be a better post-amstgence chemical than a pre-
emergence chemical. This gave 84X control without redueing sugsrbeet
yields, while a rate of 10 pounds affected the yield adversely. Different
rates of dalapep from 15 to 60 pounds acid equivalemt per scre were
applied to foliage of common weed (Phregmites spp.) at different stages
of grosth and different times of the year by Day (1956). Cemplete tep
idlls were obtained at sll rates, all stages of growth and when applied
at all times of the year. Rhisomes were not killed Ny dalapon.

Hanson (1956) studied the effects of dalapon on Bermmdagrass ia
sugar cane. He used 10 pounds acid equivalamt in 200 gallons of wmater
per stre, which gave control of Berwmdagrass in 89 days. The suthor
stated that the same amount im bigh or low gallonage per acre had the
sans offect. Buchholts and Peterson (1957) moted that application of
delspon at S pounds per acre as spring treatment on quackgrass ensbled
them to reduce their cowpetition to erep plants. A rate of 10 pounds
per acre as a fall treatment gave comtrol but net ersdication. Ball
(1958) tried applyisg dalspen by aircraft st 20 peunds in 11 gellons of
water per acre on Typba spp., and Panicum hemitomen. In the former it

gave 95 to 100f contrel, while in the latter the cestrol was at least 95%.
Studying the effect of dalapon in lawns, Westmoreland snd Dumcan
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(1959) reported that 1 pound in § gallens of water gave satisfsctory
ceatrol over commod Bermndagrass and Zoysia when they were growing on
side walks.

Autoradtiogrwply of radioactive dalapan was studied by Crafts and
Foy (1959). They recorded that dalapen moves readily from trested leaves
to roots., It circulstes through both phloss and xylms. Dalspon vas
Teedily sbsorbed through the roots and rapidly swept into transpiraticn
stream. Rate of absorption was related to root spresd and leaf area.
Foliar abserptisn was through both the stomata and cuticle. The nature
of cuticle constituted one of the limiting factors. Standifer and Ennds
(1956) suggested that maximum amount of absesrption and trenaloestion did
not osvcur until 2 bours or leonger after application. This compound was
sbsorbed more effectively or repidly wnder cenditicns of high mmidity.
Foy (1958)  elucidated the mechauiems of abeorptien, distrilution and
nstabolisn of dalapon. He observed that some dalspes was retaimed along
the trenspart path. Some leakage ¢f feliar-applied dalapon occurred
£ron yosts. Dulapon stimulus vae tresed Werengh Yheee gemmeticns of
wheat. It was confirmed that dalapen amters through rects and leaves.
Some dalapen was retained aleng the transport peth. |

Simssin, 3 nev herbicide with grest pessidtilities, was intreduced
in the United States in 1955. Outstanding results have been reported by
waing the chemical particelarly in cemtrelling the anmsal grassy veeds
and broad leaved weeds, It is a wettable powder that remains in the
upper lsyers of the soil and gains entry throggh the plamt rocts and kills
young gominating seedlinga. Chloresis is the early viseal eymptoms, and



1n
ultisstely the desth of the plant ensues. It is expected that simasin
will be very useful as a pre-emergence herbicide for anmusl grasses and
btroad leaved wveeds, Many orop plants such as eorn, spple, aitrus, and
others are tolerant to the chemical. _

Roberts (1957) tried simasiv with 2, LeD and dinitro amine as pre-
ad post-emsrgence herbicide in com. After 19 days it wvas noeted that
simasin at & rate of 8 pounds was cutstending in killing all brosd lesved
anmusls without injurisg corn,

- Trevett and Burton (1957, 1958) compared simasin with other
herbieides in pre-emergence treatments in corn. Four pounds per acre
proved successful in eentrelling ansual weeds, He sdded that a combi-
nation trestment of 3 pounds per acre DNBP (Dinitrv-O-seo-tutyl~phenel)
and 1 pound per acre of simazin gave good control over grassy weeds.

‘Davis st al. (1959) studied the sbeorption snd translocaticn of
radioactive eimazin in cern, cotton end cucumber. Cocumber was affected
in k days, cotten in 6 days, and corn in 15 days. The distribution
pattern of abserptios and translocation was stodied. JIn cusumber simesin
moved in less than 12 mimutes from roots to leaves. It appeared first
in the veins thereafter moved to the leaf blade. He observed thet there
was no movement through leaves except where cuticle was broken.



CHAPTER III
METHODS AKD PROCEDURES

This investigstion was carried out in the greenhouse of University
of Teznessee, College of Agriculturs, Kmoxville, durimg the fall 1959,
and winter of 1960. Rhisomes of Bermndagrass were sprigged intc green~
house pots, each coutaining k.2 kg. of Huntinmgton silt lomm soil with a
pH of 6,0. Nitrogen at the rate of 200 pounds per acre, was applied to
the soil te encourage repid vegetative growth of the Barmmdagrass. / Pots
were watered as mecessary %o msintain appruximste optimm seil moisture.
Oreenhouse temperature was maintained above 65° F. After oonsidersble
grovth had been made all plante were cut back to 1 inch in height to
estadlish uniform plants for the axperisent. Regrowth of plamts had
reschad a height of 9 inches vhen the trestaents had initiated.

The expariaental work involved the treatment of Bermmdagrsss with
gidberadliec acid and subseguent treatment with dalspen or with sizasin
u&mdmtmﬁfmdtum&m.mwtmwo.
Experimental vork was initiated on September 18, 1959 and four trials
wers condusted. Trials I and IX replieated four times, trisl III Wiree
times snd IV twice. Seversl consentrsticss of gidberellie seid (19, 50,
100, 200, 500 and 1000 pgm) were applied to Darmmdsgrass, to determine the
optimum concentration. Cansentrations above 200 ppm caused injury to
the Bernmdagrass, The abeve preliminary cbservaticns indicated that
rates of 10, 50, 100 and 200 ppm, were optimum for inducing elemgation
of imtermodes.
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@ibberelilc acidd (potassiza salt) and dalapen were spplied as
foliar spplications. This was done Uy dipping the aerial pertisn of
Barmndagrase in the respective chemical solutions for 30 seconds (figure
1). All the leaves were immersed to give uniferm applieation. For each
of the four trials Bermadagrass had been treated with 10, 50, 100 and
200 ppm of gibbagellic acld and 4in sddition an wntrested check was used,
In trial I L pots of each ¢f Lthe above were trested with Galapen at 1
pound acid equivalent per acre im 15 gallens of water. In the case of
trial II dalapon at the saxe rate in 30 gallons of water was applied to
the Bermmdagrass. In trisl ITI simazin at 20 pounds active ingredient
per acre was spplied to the soil. In the fowrth trial, dalapen at a
cencentration of 1 pound in 30 and 60 galloms of water was applied and
then washed following different intervals of time. The details of this
treatment are cutlined in tabdle 1. Observations were taken once a week
on the gensral symptems, twisting, distorting, swelling of nodes and
leggthening of internodes. FPhotogrephs were taken every 2 weeks, to
record the differences betwesn treatasuts in trial. Dry weights of the
plants were taken 16 weeks after gtarting of the trial.

m Ahe chemical ussd vas "Gibrel® an emulsion mamufastured by Merek



Figure 1--Method of making foliar application of gibberellic acld
and dalapon by dipping Bermudagrass foliage for 30 seconds.



Table 1l.~-Rates of mnuﬁu of givb@ellic goid and dalspen on
Bowmdagrage, wvith method of treatment.

e N B T T T e T S T I S et P SR S

Treatmeat em-nn.m damm i .rmb-gg“d
¥o. acid 30 gallens washing
of water—

1 (oheek) 0 0 Bo washing
2 0 1l no weshing
3 100 1 15 mts.

] 100 ) § 30 mts.

s 100 b § 1 howr

é 100 1 6 hours

7 100 /2 30 mts.

8 100 /2 1 bour

9 100 1/2 no washing




CHAPTER IV
RESULTS AND DISCUSSION

NMGWW«! that treatment with any concen-
mmnecgmumu acid above 200 ppa caused considerstls injury to
Bmdmau Ltnematntuudmmw»uadgiw
acid was manifested in visible lengthaning of the interncdes. Conoen-
trations of 50 and 100 ppm resulted in & langthming of stem imternedes,
turmbmmfmemwmo.seamgnthmtwettho
untreated check. Gidberellic scid st 200 ppm caused some imJury to the
lunu visible 3 days after spplication. At all ooncentretions used,
mnahmhuWeuidvabhutmwh&
bours. The effect of four concentrations of gibdderellisc asid on Bermmda-
gress, 1 week after sppliestion is shown in figure 2. The shoot gresth
and developmsnt was greater than root development. The maximm root
developmest was in the untreated check and was less with higher concen-
trations of gibberellic seid. The pets whiieh recelved 200 ppm gidderellie
acid hed & fow roets,only 1 %o 2 inches long.

Trial I

Dalapon csused different degress of iajury Yo Berwudagress during
the 2 weeks after application, During this peried, maximm visible injury
otcurred where 50 ppm gibberellic acid had been spplied. In the trestments
which received 10,100 and 200 ppm only & few leaves were affe¢ted. In the
case of Bermudagrass which had received 100 and 200 ppm, no significant
action of dalapon was noted during the first 2 weeke. The check which had



Figure 2--Bermudagrass plants 1 week after application of several
concentrations of gibberellic acid.
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received dalspen alsne, did not show any injury during this period. This
indicated that the delapen action was rapid im the presence of 50 ppm
gibberellic acid, The respouse of Rersmdagrass at the end of 2 weeks
after spplication of dalapom is shown in figure 3.

Three wveeks after the dalapen sppliecation, Bermudsgress showsd
different symptoms than those seen in the first 2 weeks (Pigure h), The
pots which had received 100 and 200 ppm gidderellic acid showed remarkable
degres of injury during this period. There was burning af 80 to 85§ of
the leaves and aerial shoots. The action of dalapen was delayed, but
ocnce the setion had started the fnjury was repid and odbvicus. The grass
which had received 50 ppm, in vhich dalapen action had started in the
firet 2 wesks, did not show additicmal injury daring this psried. This
indicated that a prior spplicsticn of 50 ppa gibberellic acid indused
quicker sction of dalapan, tut subsequently the astion was slewed down.
The Bormdagrass vidch hed received only dalapes, started showing signs
o 1ajury 1n the terminal leaves of levsr branches.

Figure 5 shows the actien of dalapen in the £ifth and sixth weeks
after applicsticn. Alasst a complete kil) of the ssrial porticns was
cbeerved in the pets vhich had received 100 and 200 ppm of gidberellis
acid, Inthtabonmhth-nnamum of any new shoots
sprouting fren the rhisome, indissting that dalapen also bad asted en
the mderground parts of the plast. The treatments which had recetved
10 and 50 ppm shoved about 508 kill of the asrial portisns, In the chedk
pot which had not received gitberellic soid, dalapen showed 30 to 35%
injury during this peried.
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HERAIAILSE

Figure 3--Bermudsgrass plants treated with 1 pound acid emivalent
dalapon in 15 gallons water 1 week after application of gibberellic
acid, which was applied at concentrations of 0(C), 10(1), 50(2),
100(3) and 200 ppm (L). Photograph taken 2 weeks after sppli-
cation of dalapon.



Figure Li--Bermudegrass plants treated with 1 pound acid equivalent
of dalspon ir 15 gallons of water applied 1 week after applieation
of gibberelliec acid, which was applied at concentrations of 0(C),
106(1), 50(2), 100(3) and 200 ppm (k). Photograph taken b weeks
after application of dalapon,



Figure S~-Bermmdagrass plants treated with 1 pound scid squivalent
of dalapon in 15 gallens of water spplied 1 week after application
of gibberellie acid, which was applied at concentrations of 0(C),
10(1), 50(2), 100(3} and 200 ppm ?h). Photograph taken 6 weeks
after application of dalapon.
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A cemplete kill of aerial and underground parts of Bermudagrass
was achisved during the seventh and eighth week after applicetion of
dalapon, The Bersudagrass in the check pot did not show complete injwry,
but there was 758 kill of the asrial pertion. Subsequent watering for
10 additicbal weeks was done to see whether Bompdagrass would resprout.
Atter 16 vesks, the Bermudagrass which had received gidverellie scid and
dalapon did not sprout. No new shoots were seen sprouvting from the
rhisomes ef the comtrol. The dry weights of all treataents after 16
woeks are presanted in tadle 2.

Trial II

The sction of simasin was imitially vell marked on the Bermmdagrass
vhich hed an spplicatien of 5O ppm gidbersliic asid. In the pots vhich
bad received 10, 100 and 200 ppm gidderellic aeid there was a 20 to hOf
Kill of the leaves in the first 2 weeks. Only a fow leaves in the check
pot indisated infury (figure 6).

T the Wird 4nd Seaith vosky afVer Wrestued Sae was repld
action of simasin im pots which received gitbereliic acid. Bermndagrass
which reseived 50 ppm gibberellis acid showed maximum tnfury. There was
& tasrease 1n folisge KA1l during this perted in the case of Berwue-
grass that had received the 10 ppm, 100 ppm and 200 ppm rates (figure 7).
The check pot which received culy simasin had some injwy to the terminal
leaves of lower m, indieating that simasin by itself osused only
slight injury.

During the £ifth and sixth weeks of the trial, the setiom of
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Table 2--Aversge dry weights of entire Rersmdagress plants, 16 weeks
after treataents with varicus rates of givberellis

acid followed Wy dalapon.

20.6
16,0
a3
10.7




BN — =r =B

Figure 6~-Bersmdagrase plants treated with 20 pounds active
ingredient per acre of simasin applied 1 week after application
of gibberelliec acid, which was applled al concentrations of
o(c), 10(1), 50(2), 100(3) and 200 ppm (L). Photograph taken
2 weeks after application of simazin,
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Figure 7-~Bermudagrass plants treated with 20 pounds active ingredient
per acre of simazin applied 1 week after application of gibberellic
acid, which was applied at concentrations of 0{C), 10(1), 50(2),

100(3) and 200 ppm (k). Photograph taken h weeks after application
of simazin.



26
simaxin was mors prensunced than during the previcus weeks. With the
szoeption of the treataments which had received 10 ppm gibberellie ssid
and the check, al) other treatments showed 80 to 85% kill of the asrtal
portion. A few nide shoots were developing from the rhisome during this
period. The check trestmest and the grass which had received 10 ppm
gibberellie acid, reslted in about 50f kill of the aerial porticn (figure
8).

 After 6 weeks it appesred that the phytotexicity of simasin was
over., The injured aerial pestimms did not recover but new shoots sprouted
in quick succession from the rhisomifercus stems. A few disotyledencus
Mu;onummuglmm;nmpu‘. This indicated
mtmmmmulaw_mawmmmaw‘
kill of caly the serial portien, rhisomes not being affected, Therefore
simagin can 2ot be used for evedicating Berxmdagrass. The dry weights of
Bermudagress plants at the end of 16 weeks are presented in table 3,

| erial 1M1

Dalapon at & cencemtration of 1 pound acid equivaleat in 30 gallons
of water with any combdination of gidderellic acid was not successful in
¥illing Bermdagress. During the first 2 wesks after spplisatien of
dalapen (figurs 9) placts which had reseived 50, 200 and 200 ppm of
gidderellic acid showed signs of injwry. The comtrol treatment and the
mvmhmmzmmmuhmm acid pricr to the spplicatimm
of dalapon; did not show any isjury dering this p’!ﬁﬂda

In the third and fourth weeks of the trial , Bormndagrass continmued

—_—



Figure 8-~Bermudagress plants treated with 20 pounds active
ingredient per acre of simasin 1 week after application of
gibberellic acid, which was applied at concentrations of 0(C),
10(1), 50(2), 100(3) and 200 ppm (k). Photograph taken 6
weeks after application of simazin.



Table 3.-=Avergge dry weights of entire Barmmdagrass plants, 16 weeks
after treatmsnt with varicus rates of gidderellic
aoid followed by simasin,

. aold acre of simasin in grems
0 0 h8.6
0 20 35.8
10 20 2k.7
50 20 28,6
100 20 8.1
200 20 27.9




Figure 9--Bermudagrass plants Wweated with 1 pound acid equivalent
of dalapon in 30 gallons of water applied after 1 week after
application of gibberellic acid, which was applied at concen-
trations of 0(B), 10(1), 50(2}, 100(3) and 200 ppm (h).
Photograph taken 2 weeks after application of dalapon.

29
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to grow. The check which had received caly dalapen and the Berumdagress
wkich had 10 ppm gibderelltc acid applisation, ehowed minor symptems of
dalapon ingury (figure 10).

During the £ifth and sixth vesks after the applicaticn of dalapon,
all the plants exhibited kO to 50% injury irrespective of the difference
in concentration of the gidbarellie aeid. The vissal appearsnce of the
coatrel plants had the sane degree of injury as the Barmmdagress which
had received 10 ppa gibberellic seid. The wiajured spical shoots were
sontinwing to grev. at«-»&m:«-wmmtm Thiseniferous
sten (figure 11).

After 6 veeks the degree of imjury camsed was the sams, irrespective
of the earlier application of different concentrations of gidderwllie
acid. w&m-mmmmm. This indicated
that dalspem at 1 pound iz 30 gallons of weter, involved a delsyed and
ineffective aotion. The different consemtraticns of gidbarellic acid had
some initial effects i inducing rapid astien of dalapan. A prisr appli-
eatien of 50 ppm and 100 ppm was successful in speeding uwp the dalapen
actlion. Contimuous wetering revealed that Barmadagrass could recover after
some time. The dry weights of entire plants 16 weeks after irestment are
presented in tabtle 4.

Trial Iv

Dalapen at the rate of 1 pound acid eguivalest in 30 gellons of
water did not cause more than 20 to 25% iajury to Bermadagrass at the
end of 3 weeks. The adove rate after the applicatien of 100 ppm of
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Figure l0-~Bermadagrass treated with 1 pound #acid equivalent of
dalapon in 30 gallons of water applied after 1 week after
application of gibberelliic acid, whieh was applied at concen-
trations of 0(C), 20(1), 50(2), 100(3) and 200 ppm (k).
Photograph teken h weeks after application of dalapon.



Figure ll-Bernmdagrass plents treated with 1 pound acid equivalent
of dalapon in 30 gallons of water applied 1 week after appli-
cation of gibberellic acid, which was applied at concentrations
of 0(C), 10{1), 50(2), 100(3) and 200 ppm (4). Photograph
taken & weeka after application of dalapom,
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Table lb--4vernge dry weights of Bermmdagrass plmts, 16 wveeks
after treataent with varicus rates of gibderellic
acid followed by dalapon.

otbberaite mm Plant weight
asid vater in grams
0 0 k5.6
o 1 22,6
10 1 15.8
so 1 18.8
200 18.6
» 1 17.9
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gibderellic acid resulted im hO to LSS injury, vhen dalspen was wsshed 15
or 30 mizutes after spplication., Similarly when dalapon was washed after
1 or 6 hours after spplicstien, the injury was 60 o 65% when the Bermnds-
grass had a prior application of 100 ppm of gibberellic acid,

With 1 pound acid equivalent of dalapon in 60 gallens of water
applied after applicstion of 100 ppm of gibberellie acid, & hOf ki1l of
aerial portion was scideved. Bowever the unaffected shoots spromted after
2 weoks. mabonuhwddmuithlmmdgihbednolﬂdzm
mwm:mdml,whmmhedmvzwlw Nev shoots
developed after 2 weaks.

rmm«mmmzummaummumzm
Mhtﬂwmodwm In the abeence of
gibtberellic acid the sction of dalapem was not omly delsyed but also less
affective. A complets kill of Bermudagrass was not achieved in all casss.
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CHAPTER ¥
SUMMARY AND CCHCLUSIONS

Any concemiratien of gibberellic acid above 200 ppm caused
conaidaradle injury te Barmmdagress, Concentrstisns of 50 and 100 ppm
lengthaned the £ifth internode from the sploes by 0.5 en over the eheok,
Rost develeopment in the control treatment was the maximum and as the
concentration of gitberellic acid inoressed, the roct development was
earrespondisgly reduced.

~ Dalspen at 1 peund acid equivalemt in 15 gallons of water successful-
1y killed the aerisl and subterranesn parts of Baremdagrass when used in
combination vith sny of the conosatraticms of gitberellic acid used, The
action of dalapon was most rapid in the treatmsnt which had received an
inttial application of 50 ppm gidbberellie sacid. The check pot whioh had
received only dalapen, did not show somplete kill of Bermudagrass.
Gynergetic offects of gibberellic acid and dalepan were obvicus.

Dalapon 1 pound acid equivalent in 30 gallens of water with any
concentration of giddberallic acid nsed was not sugcesaful in killing
Bersmdagrass. The different conscentrations of gibberellic acid had some
effects in speeding up dalapon astion, particulerly 50 and 100 ppm. Some
injury to Bermmdagress was visible tut a complete ki1l of the serisl porticn
or the rbisome wae not possible with dalepen at this rate. The phytetexicity
was terminated in 6 to 8 weeks and Beremdagrees sprouted fryem rhisewes and
winjured serial shoots.

Simasin at 20 pounds active Wt per acre in combination with
L concentrations of gibberellic seid, did net achieve a complete kill of
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Burmndagrass. A prier comcentration of 50 ppm gibberellic acid helped in
speeding up the action of simasin, but the phytotoxicity of simasin
stopped after 6 wesks. The aerial porticos were killed by simasin with
a1l concentruticns of gidbberellic acid, but it was apparent that the
rhigsomes were not affected by simasin in the presence or absence of
gidharellic acid., Therefore simazin camnot be used for eradication of
Bermudagress. The toxicity ef simasin terainsted at the end of 6 weeks
and otber weed seeds 1n the pots started gerainstisg.

Dalspen at 1 pound acid equivalent per acre, in 30 or 60 gallons
of water, caused 60 to 65% injury to Bermmdagrass in the presence of 100
ppm of gibderellic seid, even when washed after 1 or 6 hours after
appliestisn.
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