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ABSTRACT.

Growthwanalysis‘fechniques'Wéfe-used to éomfare growth varia;
tions -and dlfferences in partitlonlng dry. matter (DM) into the above |
ground plant parts of three G. barbadense L. cultlvars, 'Cluster . 'PS—
4", 'PS~5" and one G. hirsutum L. cultivar 'DPL-16'." Samples-were taken‘
',on-fiQe.dates,»'Pianf height, number of- bolls, squares, and,dry weight
of differént plant parts Wefe determined from the bi%weekly'sampling;.
Derived growth analysis indexes were cdm.puted__fro‘m‘acqumu_-lated.data“°

| v'gf_barbadense-L;féultiVarS»Were.significantly tailer thén the G.

A hirautum:leéultivar, Plant héightslhéﬁe§ér, was not indicatiQerf-fbf
-tential Danécumulation;. ﬁUmbér»of'ﬁolls per plant was higher foriDPLQ
16 at 21 Julj'and 4 Aug. and tended to Be lower at'the'last'sampling |

'V-dates‘ The gf‘hirsutuﬁ.L;ﬁéultivarvéQCumulated more:DM.intolreproduéf
tive orgahé; VThe é, barEadense L. cuiﬁivars,‘particﬂlarly-@lustefQ accu—

‘mulated large amounts of DM into stems and leaves. No significant dif-

‘ferences were fbund'for LAI, CGR, RGR, NAR, and LAR. Significant differ-

| !ences,-hOWeﬁer, were found.fqr BGR,‘NARB and‘LARB,‘ A highvBGR apd:RBGR.
were QSSOdiated with high CGR and higﬁ.aﬁd 1oﬁger ﬁZﬁiaﬁd ﬁZﬁ;iwere use~
ful invmagnifyinngifferences in;partiﬁioﬁing éssimilatesgamong tﬁe}test%
ed génofypés, nét defeéte& by other parameters,findicating-the impgrtéqce '
of‘having a strong reprodﬁétive sink early in the'growing‘Season; Résults
suggest that for fﬁrtber>impfovement of:thevcotton~ggno£ypes, regarding
{partitioniﬁé'of DM.intp~harveStable paftsg the‘earliness of ‘the créé as
determined by grbwth~anaiysis indexeé.éh&uld be.co.ns:';de"féd°
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INTRODUCTION

‘The problem of obtaining high yields inAcotth farming>is éf.
- oyital préctiéal impqrténée, and of_considérébie:iﬁterest frOm'pﬁrely
theoretical points éf view sincé its solution hés,many bearingéron
Vfﬁndamental principles in plant physiology and other biological éci—'
ences. Our knowledge on fhe theory of-obtaining-high yields-isgrin :
'fact;vstill.undefgoing constaﬁf'tevisibn° 'Current research is cbﬁ#’r
ducted with the aim of studying somevreléﬁaﬁt physiological proéesses
and fheir possible influence on the yielding pfopertiés of‘the tested-
: plants. _
. Analysié of certain égronomic yield_;haréctéristicsjgi§es vél— -
: géble“informétion on evolutionary»trends‘and changes in thé md&phology
- of plants due to interaction between genotypic variability induced by
'systematic ﬁlant bréeding, and ﬁatural'seléction:dﬁe to environment.
- :This,‘HoW¢§er, doéé ﬁot séy anjthingzabout,the;physioiogical and;ﬁio—
_chemiéal processes_lying.behind these differeﬁces in devélopmenf.‘ The
. Qﬁéstion immediately arises as té whichiprimafy_processes may possibly
"‘limit.the gfowfh of the plants; ahd_which'may 1iﬁit their yieldiﬁg
;j’.;aiﬁilityg ‘It is. easy to iﬁagine' ‘vari‘o,us.kinds of "bottlenecks": in- plant'
~ growth, -each of.which may limit the magnituﬁé of broductiona Many,of:

" these "bottleﬁecks" may be widened or removed by proper agricultﬁrai
practices —— fertilization, irrigation, growth regulators; etc,;-ﬁut
l'_}oﬁé femains whiéﬁicannqt be altered,éignificantly unde? ﬁield cohdi—

- tions -- the amount of incident.light falling oﬁ-the‘planfs. :Tﬁeré'

1



may be many reasons:to assﬁme thét the mégﬁitude of incident light
togeﬁher with the efficiency of the plant cénopy ﬁo.intérceft, convert‘
and utilize this epergy-for growth aﬁd'difféfentiation Wiil.set the

,usdefiﬁite,upper iimit fof plant’procllucti'on.° |

Recognition of‘ﬁajor differencésAin yield depenas to a iérge

'extent.on demonstfating,the'aséociatioﬁ'of»eaéh charécﬁefiéfié with
ryield in growth“analysis experiments,‘ Thus, a completefanalysis of
thé”agricultural yield performapce'woﬁld:examine variatiéns in the

- distribution of dry matter between organs-and tissﬁes»aé.wellﬁasvin

thé total weight of dry matter of the érqp.

The objective of the present experiment was to compare growth
,charécteristics among four tetraploid cotton cultivars-through plant
. - growth analysis,‘bfhe investigation Waé.designed to test differences,l
' ,»iﬁ:efficieﬁcy; and the partitioning ofsdry mattér‘among diétinct

‘organs of the above ground portion of the cotton plants.



LITERATURE REVIEW

Plnnt physioibgists have preduced much information-nn:many
'aspects_involving the effects of-externallfactors on all physiological
:processes 6f'érdp plants. Special attention haéineén devoted to yiéld
and its relatinnship to factors;iimiting p‘hnto'syn_thesis° "éj;eviEW'0f°
the literature shows relatively few‘stﬁdiesrcondncted_in_grensfanalyzing
_the depéndencevof yield on thé partitioning éfficiency-nf thé-produced

dry matter.

Growth»Analyéis iechniques'

Growtﬁranalysis has been used in-physinlngical rééearch as a
method of following'the dynamicsvOf*photosfnthetin prnduction meaéufed;
by production of dry matter. It.Can also be nséd tb investignte‘eCO*
‘logical phencmena such as the success of spec1és in varlous habltats, |
'c0mpetmtlon»among spec1es,'gen¢t1c dlfferencesAlnnyleldlng capanlty;‘and
' effects'of agriculture treatments on crop gfowﬁh}_-The‘information ob-
tained makeskit possible to follow tne formation<and-aCCumulation of -
.plant biomass ‘as determlned by‘elther env1ronmental or genetic factors°
’The dependence of plant growth on both klnds of factors is cons1dered
specifie; and determined by genotype response (Kvet et al., 1971)
| . Watson (1952) reported the 1915 Work of Balls and Holton and Jlat-

er Balls, 1917,. who-made one of the first attemptS'to analyze yield of



terms of ahtecedéqt,growth on the ¢btton crop in.Egypt. They made
measuréments'of the dai1y»growth in_héight of_the mainstem;rdaily rate
of flqwering, and the weekly rate-of-ripe boll~produ¢tiéh thioﬁghout
the later parf éf the growing period..‘The'flowering and bolling éurves
were used to intérﬁret variations iﬁ-yield induced by différences in
_ébacing énd sowing date,‘water éupplj,felimaﬁic factor and boll-worm
attack. | | ‘
- Ten years followiﬁg'Ball's Wbrk; there was a rapid development
. of fhe methods of growth and yiela analysis by a_galaxy'éf iﬁveéfigators
in England as ﬁay,be seen from tﬁe'pfoceedings of the Imperial Botanical
CbngreSs held in London in 1924, _"ThejPhysiology of Crob Yield: A
Survey of Modern Methodvof Aﬁtack"rwas feviewed by W. L; Balls, V. H.
.Blackman, F.:G. Gregory, G,N»,E° BriggéggR; A.AFiSher,'E.'J,'Maskell-and
‘ F.:L} Engledow among othérs-(Evans, 1976). o |
Williams-(l946) and Watson (1952) reviewed growth‘éﬁaiysis_
procedures. iPhysiological and ecological intefpfetations-wére fortified
_b& Blackman ana Wilson (iQSla)_and Blackman and Wilson (1951b). ' More
recently, Radfofd (1967),'Butteryué#deuzzel (1974), Hughesrahd Freeman
(1962); Rvet eﬁ al.. (1971) and Eaglé; (1971) reviéﬁed théma;hematics
aésﬁmptions and acceptable usage. |

" Relative Importance of Leaf Area as a
‘Determinant of Growth and Yield

- Although the lamina is the only significant organ of éhoto-
synthesis in land plants, under-certainACOnditions-othér organs can

. contribute'méjor proportions to the total photosynthesis which may'



'»sometimeseaccount for‘an.appreciable'fractien‘of the"tdtei dry ﬁatter‘
productieﬁ (Zelitch, 1971);’ Most authors, however, usually assume that
' the area of a leaf is the size-attribute that best-measures-the capacity
for photosynthesis of a plant.

In growth analysis literature the total leaf area of a canopy
is expressed as "leaf area indexﬁn(LAI), i,é;, the numbef'ofwunifs'ef
-leaf area per'ﬁnit area of'grOUnd sﬁrfaee,' Since'leaves are,considered
to be the chief'orgaﬁs-of photosynthesis,.therLAI can be ﬁaken as a
measure of'the size of the photosyntﬁetic system of a‘erop.cenopy that
>best'indicates its capaeify for photosynthesis. |

- The total annual-photosynthesis of a crop depeﬁdsﬂnet oniy on
the size-of_the~§hoto$ynthetic-system but also on~i£sieffieiency and
the 1ength»0f.time during which it isractiﬁe.

It seems reasonable tﬁaf the main cfiterion ef euccess in im-
proving cropA?ield is the efficiency With»ﬁhich radiantAenergy'is used.
Formulatiné the ﬁroblem the leaf areajof.a crop should'expand to reach
 its optlmum as. raPldlY as POSSlbleF IThe leaVes'should‘meinfein aetiv—’
ity for a prolonged perlod and durlng senesceece they eﬁould malntaln
a supply of asslmllates to the reproductlve and‘storage,orgens
(Nlchlporov1ch 1967) | | |

- The optimum LAI is determlned by rates-of C02'ae31m11at10n and
“respiratlon‘as well as the relatlon of the leaf archltecture, and the
manner in whlch the light 1ntercept10n affects photosynthetlc and

respiratory. capac1t1es of the leaves Wlﬁhln the canopy (Zelltch 1971)



v‘Denald; qﬁdted by McCioﬁd, Boie and Shaw. (1964, p{23), pre- .

sented a h&pothetical example to tortrey_the &evelopment=of.an ideal-
: ized.leaf canopy through three successive'stages.‘ First the optimum
.' LAI was:detined as the amount of leafage ﬁecessaryito maximiZe.net
: essimilation.~ At tﬁis-stage all ieaves_atermaking s'positivesécntrif
vbutioﬁ to dry weight’increese thougt the‘eohtriButisn by the.lowest-
leayes mey be quite Smail,"gecond, as the leafage continue to increase
above the optimum, the-LAIicelllng or maximum leaf area ;ndeX'ls |
reachedQ At tﬁis‘point,the-rate of deattsOf'leaves,»at tﬁe,base_of
'thercanéﬁy, as a;result oisaging or low light iﬁtensity equals the
rate of appeafance of new young leaves.i‘The—net'assimilation rate by .
the foliage at the ceiling LAT is belewlthat at optimum LAI. Third,
as. the plant'canopy'eontinues'to develop; a ceiling yield'is reaching
.Where the nonphotosynthetlc tissues have 1ncreased until the resp1ra~
tory: losses by the crop equal the photosynthetlc gain.’ At this stage, -
the dry weight of 11v1ng material per unlt_area is static and totel net
assimilation is'éero° If-the crop caﬂopy"cdntinue& to develops respiraé
’tionslosses Wouid exeeed photosynthetie-geins'and the total‘&ieldtwould
diminish below the ceilitig-}?ield,

| Duncaﬁ (19715vpredicted by combuter'simulation thet for LA
less than B,C, differences'in leaf angie.heve 6nly small'effects on
canopy photosynthetic rates. 'For higher LAT values bﬁncan postulated
'that layers of vertical and horizontal ieaves can Be artanged to‘give-
both the highest and 1owest possible rates. of canopy photosynthe31s

for the condltlons assumed. It was found that the ratio of hlghest



to lowest photosynthetie rate varied from‘l.lé at LAT 3.0 to 2.0 at
"LAT 10.0.

Experiments conducted by Watson and French (1962) showed that

dry’matter,production from a heavy kale (Brassiea-oleracea L;)‘erop
- could be increased by keepingrLAI close to fhe optiﬁum. It waa point—
ed out that this can be.frustrating if thinning operations.are prac-
ticed, beeause optimum LAI'vary from place to place. 'Hence,'the
change required is presumably a morphological one}that will lead to
more efficient disposition of the leaves in spaoe,,so that their mutu-
al interferenoe is diminished.

In field trlals conducted by Berdahl, Rasmusson and Moss:

(1972) large—leaf lines of barley (Hordeum vulgare L.) exceeded small-

_.leaf_llnes in flag leaf area by 70% and in LAI by 25%. Lines with
‘small 1eavesAwere found to produce‘more heads -and higher‘grainAyields‘
'than lines w1th large leaves when plants did not lodge. Whefe lodging
occurred, however, large—leaf llnes had hlgher kernel welghts and were
hlgher yleldlng. It Was:concluded that large leaves‘favor hlgher ker-
nel Welghts and that small 1eaves favor productlon of more culms.
Fowler (1976) used growth analy81s technlques to deterﬁlne

.growth and development of conventlonal and short season ootton cultl—.
vars, using an experlmental upland cotton (G hlrsutum L ) and three o
between.row~spao1ng configurations. His reeults showed that durlng
the initial'g¥owth of the crop through the tenth week after plantiag;

'LAIIWas closely correlated'With'population.dehsity..4A mean’ Crop



growth rate (CGR) of 8.1 g/mz'land éfea/day was maiﬁtéined up to 19
weeks after plaﬁting, tﬁereaftér declining in a‘manneé-similar torthat
of LAI.

| :Ashley, Doss and Béﬁnett (1963)‘§onducted an experiment to-
describe the seasonal growth of_aAéo#ton plant qommﬁnity in térmé:ofv
'leéf areé and determine the rélation between'leaf area and yie;d
-characters° -Results shdﬁéd a-defiﬁite rélation between leaf areé and
total f:qiting ogcurreﬁ from LAI of é,O to S.Q. 'Whén LAI reached

5.0, however, total numbef'of fruits on_the plant-remained about'éon—
stant'until late season and then declined. |

--;Ashley,'Dos$ andvBennéft‘(1965)-ﬁade measﬁréméhﬁs of LAI,f'

fruiting,sand other p;énf faétbrs 6n.a§.irrigated éoﬁton commuﬁity,and
evaluated fhe relationshibs among_thg &arious growth and fruiting
charadtér57  Their results showéd_th#ﬁ LAT of cotton plantsvfeéchéd o
1.0 apﬁraximately 6 to:8 ﬁeeks'afteriplagfing, followed by a périqd'

in which*LAI increased rapidly from 1.0 to 5.0 at abouﬁ 12 to 14 wéeks
after_planting° After-LAI‘reachedlS,OQ the-growthvpatterﬁ varied bef
tweeﬁ thé 2 years thé study was ébndﬁcted,'and betweaﬁvtreatmentsiwifh—
-in-years.‘ The data_indicated thaﬁ»this_Vafiatiop,in the iate'seaéén
‘LAT waé,aSSbciated with.fhe number aﬁd_maturity of“ffuit‘on the plaﬁts. :
:Thé relatioﬁships'betWéeanlower bq&tiﬁitiation aﬂé;growth-of youpg.
'fruif'oﬁ:thé-éottgn'pléht were depen&epﬁ;On cﬁncﬁrrenﬁ vegetative.
f growth. " Late seasoﬁ:boll set incfeased;as.long as:LAI-ﬁas at'p;‘ab§ve
.'5,0. Whén_LAi-féll ﬁélow 5.0, the number §f bollséwas»not increased

further. The data also indicated that it is important to develop a



9
large plant eariy ih_the growing season for maximum yields. The yieldn
.of seed cotton was dircctly related to early devclopmeﬁt of placts;v

Bhatt (1974) conducted a study on morphologically contrasting
varieties of cottoﬁ, Resclts'showed that the-norﬁal plant type with
monopodial and sympod1al branches had a higher leaf area 1ndex (LAI)
than a short branch variety w1th only two leaves per node (a sympodlal.

qieaf and a mainstem,leaf) but that these expanded more quickly.’ The

g

seed cotton yield of these varieties was the same, so the LAI-wés not
correlated with yiei&, More sunlight penetratcd to the lower nodes
'of the short brénch type and it appeared that a smaller but effective
leaf area may-tesult in greater ﬁlant.efficiencya |

Shibles and Weber (1965) studied the dependecce of solar
rédiation interceptioc on LAI and its rclatiOn to dry matter proﬁ"
dﬁctipn;ufhey fcund that.percent solar radiation icterceptioﬁ iﬁcteased
with incteasing leaf area development? reached-a~maximum, and temained
constant with fufthet increase in_LAI.t ﬁate.of'&fy_matter (DM) §£oa
duction ﬁas-linearly'relatedﬂto pcfccnt interceptign, Since rate of.DM
proauction didrnotAdécline'at LAI.gteatér than required forvfull solér‘
radiation interccption, it was concluded that the.lower, shadedAleaveé
| of the soybean (Glycine max (L ) Merr. ) ~canopy are not 'parasitic"
upon . the productlve portlon of the canopy

LAT certa1nly 1nfluences the eff1c1ency of solar radlatlon
intcrceptloncof a crop canopy; and it seems that to secure maximal dry
matter production,»the high Vaices of LAI should oceur When'seasonal

weather conditions are most favorable for photosynthesis.
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Relationshipretwéen Leaf Area
and Net Assimilation Rate

Net éssimilation rate (NAR) is defined in growth analysis
literature as the ratevof.increase of dry‘weight per uﬁit leaf area,
- and can provide a measure ofvtherparameter éf efficiency of the photo-
.‘synthetic system,-kThe-NAR thus'measufes the excéss-of dry matter
gained over loss by'fespiration, Not .all changés in nef'assimilation
-rate are determined by variations .in the rate of photosynthesis.

It has been pointed out by Watson (l956)-that if NAR were
indeﬁeﬁdentjof LAI,*the rate of increase of dry-méttér'per qnit éreé
bfxland, the erop growth rate (CGR = NAR x LAI), Would increase‘indéfi—
nitely with increase of LAI. He poiﬁted out, however, that as LAI A
increases, mutual.éhading of the leéves-must eventually begin to
decrease'thé rate of photosynthesis, thué-decfeésingiNAR. Hénce,:it
is t§ be.expected that in higﬁer ranges of LAI there will-be:aﬁ in-
verse relation between NAR and LAI.

NAR vafies'betweeh»and within species, With-mineral‘nut;ri'tion9
© water supply, and.with seasonal climétié‘conditiéns, - However the:
;sigﬁificgnce of this variation in_relationAto dry matter aCCumuLation :
and yield dépends on its ﬁagnitude in‘comparisdn wiﬁh.the variation
in 1eaf area (Watson, 1952).’ |

N Although withiﬁ sbecies tﬁe Qéﬁiation in NAR is linked.pri—
' mariiy ﬁith light inﬁensity and_secondarily #ith témperature, there
is evidence thaﬁ~between species factors may operate-differentlygl-'

 'When.conditions'for:growth are optimal, however;_EVen though there



may beﬂdifferences between species, the NAR are of the same erder°
"These'conclusions werevreached by Blackman and Wilsoa’(l951a) ﬁho,:'
worked with 10 species‘cver a period of 5 years studying the relation—
,ship_between NAR and light,intensity. |
In a later publlcatlon, Blackman and Wllson (l951b) stated

that for all species 1ncluded in - thelr studles, both the changes in
NAR and leaf‘area ratio (LAR) are linearly related to the logarithm
of light intensity. Consequently the relationship between‘tﬁe 1cga—,
rithm of light 1ntens1ty (X) and relatlve growth rate (Y). should ‘be
“curv111near, i. e.; Y = ax2 + bx + c.” It is therefore poss;ble,to |
determine the-light inten81ty at which groﬁth rate'isrmaxima;'%ith
new precision° o 7 |

o Auckland‘and.Lamberc (1974) selected for high and specific

leaf weight on F,_ plants.of fiﬁe'SOYbeaﬁ crosses in.‘1972° The FS

2
.Was grown in 1973s and analyzed for various morphologlcal characters
thought to be related to phy51olog1cal processes It was found_that
-selectiqn for high specifie leaf weight resulted in genotyﬁes~having
high'NAk,~buf in only one crcss was NAR associated with yield. It
: was-concluded that NAR appears to:Be'negatively correlated ﬁithvleaf
blade size; peticle size and length, The'crossvthat showed a pcsitive
association between yield and NAR'had thejhighest specific pefiole
» Weight. |

: Heath and Gfegory (l938) compared the mean net assimilation
rate (NAR) for variousﬁ3§eciesegréwn in different environments by

reviewing the results of'SeVeral investigators around the world. For
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cotton and other species it was conéluded that tﬁere.is little Varia;
‘tibn (NAR) for the early vegetative phase of the life.cycle even iﬁvthe
mdstvdiverse'environments., “

 v'The'effects of age on NAR aﬁd relativé growth rate (RGR) in
cotténupiantswe;evstudied by Heatﬁ (1937);‘ Resuitsviﬁdicated no
,differential_effects of age up to flowering for NAR calculated by |
Gfegory's méthbd, This constancy of rate confi:ms the'findings of
othér investigators'working on barley and other.épecieé,in'which Yége—
. tative phase NAR remains_constant, 'On tﬁé‘ofher'haﬁd ﬁeath (1937)
fdun&'that ﬁGR and relative leaf gfdwth ;éte (RLGR),had~a slighé doﬁﬁ—-
ward trend in #ime. '

The results of Crowther (1934) studying cotton in the Sudan,

also appear to show no drift of NAR with tiﬁe until after flowering

has begun.

‘Translocation and Partitioning of Assimilates

Wallace and Munger (1966) compared the extent of variation in

distribution of accumulated dry matter among aerial organs at maturity

}fér 11 wvarieties of dry'beansv(Phaseolgs vulgaris L.). Results ob-
téined:supported conclusions of a previous paperk(Wallaéé.ané.Munger,f
l965) and indicated distiﬁct varietal and-therefore genetic differ—'
éﬁces,for both biolqgical and. economic yield, ané harvest iﬁdex° Leaf ‘
| area (A), LAR, RGR,'énd RLGR'wéfe alsodfounHICO'Vary émong ﬁhe-dfy

bean Variefies studied. High leaf area (A) and high LAR:were found

associated with higher seed yield only for some comparisons.
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Hesketh,.Lane'and Thompson (1976) conducted an‘experiment to
determine:hou the cotton plant ﬁartitioneu photosynthate into bark,
wood, roots, leaves and petioles. Parameters like’ welghts and sizes
of specific.leaves or 1nternodes were used because they vary llttle-
among plants avoldlng, as they-remarkeug problems_of_plant-var;ab111ty
aud associated large ettors that make standard gfowtﬁlanalysls ptoce—
dures difficult.- It was found that when greater fractioms .of dry .

- matter were foune in the stem thisicorresponded toflarger values ofv
leaf area.

Koller (1971) found that the amount of dry matter (DM}vaccu—
mulated varied among segments of the soybean (Glycine Egg‘(l.).Merr.)
-canopy.-;?artitioainé of dry matter followeo a similar pattern in each
'-segment. LoWettand middle'main—stem accumulated:the'mOSt‘dry matter -
but partltloned only 36/ of this into the seed component, Braachfand
upper main stem partitiened 47A>of totalldry matter into seed. The |
c0ntribution of envitonmental factors to this Eitfereutial partitioning
of DM is unknown. |

- For cereals and soybeans several authors'have concluded that
differences in time period, (filling periodv during which dry matter
accumulates) accounts for more yield variation among cultivars than
- do dlfferenceskln»accumulatlonvrate, Danyard Tanner and . Duncan (1971)
attributed less than’lGZ of tte grain yleld varlatlon;among corn (Zea
mays L.) hybrids to dlfferences in the average rate of dry matter
accumylation in the ears.. They accounted for 71 to 807 of the yleld

variation with a relative measure of the filling period.
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Egli énd Leggett:(19732‘comparing.détefmiﬁéﬁe and indetefminaﬁe
soybéan genofypes'found that the grthh-ratg of.sonéan fruit (pod
walls plus sged) differed among genotypes ffom'yeér £oryear. The sug-
gested that differenceé-in the,fate of dry mattér éccumulétioﬁ‘in the
fruit'of soybeans-qan exist. | o |

'Karami and Weaver (19725Afound that okra—leafrlines—éf cotton
have a lower Percentagé.of dry weight in Stalksyéﬁd ;eaves tﬁan normal-
leaf lines.  Okra lines had 15% higher hérvesﬁ in&éx than normaléleaf
lines, which was interp?etated as;a better_diétribut&on»of;dry matter
to economic yiéld, | C ~ |

Muramoto, Hesketh and El-Sharkawy (1965) fouﬁd differeﬁces in
leaf area-deveiopment'amogg cottons, g,.barbadénse L., gk.hifgutgm L.,
* their hybrids, and othef _sbecie’s° -Differences_iﬁliéaf area'development
- were asseciatéd wiih'differéncéé in rates of &fy:ﬁatﬁér-produétion,
. Mu'Allem (1976) fOundrﬁo differenceslbetweenﬁtétfaﬁiéid (g} hifsutum
L.) and.hexaploid éxperiﬁéntal lines in average_drffWeight per plant.
Tetraploids, hOWevér, acéumulated'higher amounts of dry matter in the
fruiting parts;uﬁﬂe reporied-the efficiency of the tefraploids qg;
, -hirsu;um-L,) in partitioning assimilates_tq the rep:ddueﬁive parts of
the plant. | | | |

Résuiﬁs.of Elmore and Hacskayio (19735 stﬁdying:source éndv
- sink relaﬁionships iﬁ;cotton, indicated that théméinks spbplied,by
:'monofbdial orléympodial_leéves aré_differént; aﬁd;ﬁﬂét'the sinks sup-
_plie& by particulaf»leé%es change with age andvphysiélogical deve1op—

men£>qf-the-plant,
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Number of Bolls as:Affected by.Gfowth Batterns
Since.cotton has an indeférminété gfowth habif, vegetative
‘.growﬁh competeé with bolls.for aSsimilatés°  Upper young’active leaves
_ are néar.the vegetative sink, and older shaded leaves are nearjther
reproductive sink. Thié relationshiﬁ.tends to promote inefficient use
- of assimilates.>;Thus total photoéYnthétié,actiVity of the c¢rop canopy
:may not relate closely to boll yieid (Kerby, 1976);
Buxton and Saleem (l976)-found.that:cdttoh planﬁs,total avail-
| able carbohydrates (TAC) depre531on coincides w1th a rapid. inerease in .
welght of fruiting forms when lint ylelds were hlgh and Wlth a rapld
increase in rank vegetatlve»growth when_llnt yields were low.‘ It was
':cqncluaed that excessive vegetétive gréWth lowérs.TAC3lévéls which is
-associateﬁ wiﬁh depressed lint and séed-yield° - Buxton remarkedvthat‘
restructuring of'the crop canopyAta éilow greater'penetration of solar
-radiationito leaves near developing boilérmay-increase yield in narrow-
‘row plantings. |
| VISéleem and Buxton'(l976) suggested thét-assimilates are ineffi-
ciently translocated down the maln stem axis when TAC level in the
.”central portion of the stem, whlch contalned 48% of the boll load, was
'_only SO/ of that in the lower or upper stem portions°
Johnson and Addlcott (1967) studled the . effecflof 1eaf area -
and glbberellc acid (GA) on boll retentlon of cotton plarnts growing.
- in nutrient‘culturef Leaf area was reducedrusing two dipping methods.

Results indicated that boll retention depends on the presence of
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sutficient number of developing seed to mobilize the assimilates re-
quired for continuous growth, and_upon the-availability of'assimilates
astgoverned ty the vegetative-reproductive status of the plant.

Maner etel° (19715 developed'yield:models'for.eelected,upland
Véotton @G. hireutun L.) genotﬁpesl VBollS‘perlsquare:neter x) wetev'.
found to.have the greatest influenoe on yield when compared to seeds.
per boll (Y) andoSeed'cotton per seed (Z2). Theyvpointed-out that the
greetest amount of yield imprOvement can be uade;by exerting seleotion
oressurerforvmore bolls per unitgatea due to.similarity of Y ano Z-ot

most of the present successful varieties. -

Plant Height

Among cultlvated species of cotton, plant helght is usually
found correlated w1th amount of dry matter productlon, and with the
indeterminate,gr0wth patterns of both cultivated and wild species.

Mu'Allem'(1976) found no significant differences in plant

-f» height‘among_tetraploids'an hirsutum L.) and experimental hexaploids

line_s° The rapia increase in plant height of hexaploids plants, 111
" days from.planting,’suggested less competition from fruit load. In
“ cotton growth studles conducted by Gerald and Cowley (1962) plant
‘helght was assumed responsive to imposed treatments or varlables°
Cotton plants showed fluctuatlons in height with 1ncreaslng 5011
"m01sture, stress, and plant populatlon° Fluctuations of height due
to plant density Was'also reportedlby.de Oliveira'(l974)@ Little

_effect of plant leef type on height was found by Kerby (1976)..
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Heath (1937) reported that from helght of 10 em up to time of
flowering the growth of the main axis of cotton plants is approx1mately
exponentlal,v From germination up to a helght of 10 cm, growth does not
‘folldwrthe same exponential curve, hutvshpwed a higher~growth rate due
th-a rapid extensioneef the hyppcetyl,_ Growth_iﬁ.dry'weight on ther
other handlapproﬁimated an exponential eurve frem germination uhtil ‘
flowetring. Anderson (1971) condueted:an,experiment using five vari-
eties and two soil temperatutes-at germination to compare measures of
- emergence, early growth andbearliness of ﬁaturity_in the field. He-
eonelﬁded that plant height was easy_to‘measure ahd showed least.varif_
ability as an indicator of.eariy growth. |
| Ev1dence for variation in leaf area, leaf angle, llght inter- -
.ceptlon,and photosynthetlc rate has been reported; .and a vast lit-
erature is avallable-on their genetlcs-and herltablllty. In the long
run, the most effectlve approach to breeding for high yield would: be
‘to 1dent;fy those phys1olog1cal componentSAcau91ng varietal differ-
ences ih ecenomic yield andlacquire'understandihg of>their genetic
centrel*(Wallace, Ozbun’and Munger, 1972). 1Ih this_sense, if the
aphy51olog1cal genetlc data we have been deallng Wlth herein are used '
‘,1n selectlng parents, it should be p0531ble to select directly for
;yleld u51ng standard selection and breedlng procedures. Knowledge
A:of the phy81ologlcal genetics of those factors affected ecologically
'and those that affect yleld w1ll of course greatly 1mprove the plant
E breeders understanding of desirable plaht.type,,hablt, and approprlate

selection procedures to pursue.



MATERTALS AND METHODS

LoqgtiOn:and Méterials
'_.vThrée G. barbadense L. cultivars,V’C1uster' (n§-§impodiai

braﬁches),_'Pima S-4' (PS-4), and "Pima S~5' (Psé5) and one G. hirsutum
'L. cuitivar9 fDeltapiﬁe 16' were planted.on 21 April, 1977 in north—.'
sOqth Tows 100(cm a?art at The University of Arizona Campbell Avenue
 Farm'in TuééOn, Arizona at 1850 feet elevation. Soil type was a coarse-
ioaﬁy mémber_of the Giia'series, a tyﬁic'al‘toriflﬁvent.a_llu\}ial° Plots
' #ere,héﬁd thinned on 23 May to'pdpulations'ofiapproximatély 65,000 plans/
vhé (26,000’plants/acre). _A Latin'Squafexéxperimental design was used. |
‘-The piot size Was.four rows each of 9 m long (9_m2);‘ The.exPerimental
area was treated with the herbicides, Treflan (a—a—a,éTrifluro—z-G
dinitrofgg gfdipropyl—P~tdluidene) and Caparel (2,4 bis (isopropilamino)—
6-6(emethylthio)fs-s-trazine)‘in pre—emergence application at the rate of
70;6 liters/ha and 1.4 kg active ingredient/ha.? resﬁectively and incer-
porated by discing. Additional hand weeding was'doﬁe as needed through-
~ out the grdwing séason. Urea. at the~rate‘of'112jkg/ha, was épplied pre- .
planﬁ;in»all.plﬁts.» All othgrléultufél pfactices were the same as tﬁose 
‘used for conveﬁtionailirrigated cotfon,in.Arizona; Plant.groﬁth was

normal for most of the growing period.

18
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‘Sampling Techniques and Methods

Samples for~dr§ matter_and-leaf afea determinations were taken

on five dates, 7 July,>21 July? 4 August9 18 August,and 2 Séptembef}
| Four plants pef plot were,cﬁosén aﬁ.random from,the'two ¢central

rows in each plot'at'eéch’saﬁpling'date;  flant organé were separated;
aﬁd measurements of plant height, éoﬁﬁfing of bollé and_squaréé Qere
made.' Plant o:gané were oven—dried, aqd dry-weight of1leaves, stems,
petioles, .and bolls and -squares deterﬁinéd. |

A total of eight leaves were randdmly subsampled, two from gach
of the four sampled plants. An automatic leaf area meter, type AAM—51,
was utilized fér the determination of leaf area. Suﬁsampled_leaves
were oven~-dried and leaf area to leaf weight ratio (A/WL) determined.
A value for total,leaf'a;eé pf the four plants was obtained by multi-
plying‘A/WL byjﬁﬁe total dry weight Qf,thekleaves of the four sampled
plants. - | .

The following growth indexes were calculated from the data:

‘LEAF_AREA INDEX (LAI): 'Calculated'By dividing the total leaf area of
the four plants by the ground area covered:

(Rvet - et -al., 1971)1

LAT '=Vv%“~(area - areé_l)

1. Hayashi Denko Co., Ltd., Tokyo, Japan.
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- CROP GROWTH RATE (CGR): Calculated.as_the mean increase of plant

material per unit of time (Kvet et al., 1971).

—— = Wy - W ‘ -1
CGR === (weight.time ™)
T, - T :

1
' NP s 2,
Results were expressed in g/m /day

RELATIVE GROWTH RATE (RGR): Calculated as the mean increase of plantjrr,

material per unit material present per unit

of -time (Rvet et al., 1971).
1an2 - ;n‘w
T -1

- RGR (weightoweightﬁl.time-l)

Results were expressed in g/100 g/day.

NET ASSIMILATION. RATE (NAR):V Calculatedras-ﬁean-increase of plant
material per unit of assimilatery material
per unit of time (Radford, 1967).

W, -~ Wl InW, -1n W

2 -1
P e (weight-area ~,
Ay — Ay T timenly

Results'were.éxpressed-in g/dmzldayu A B

LEAF;AREA\RATIO (LAR):-Qalcﬁlated as mean ratio of the assimilatory
material per unitAofbplént material present

(Radford, 1967).

A -A InW, -InW
- LAR - .'__ i o e e (area awellght )
. 'WZ Wl ;n A2 in Al

. ' L2
Results were expressed in dm /g.



_ RESULTS AND DISCUSSION

Plant»Heigﬁt:

Piant height at'fiﬁe”sampiing dates is reported in Tabie,l° -NQA
 sigﬁificant differences'ﬁere foﬁnd among the four genotypes for plant
-height on 7 July. Significant differendés'were observed at the 21 July
-measurement and thereafter plants reached an age of 91 days from

planting. The GossYpium bérbadegse-Lf cultivars, were significantly

téller'than DPL-16. The Cluster culti&ar_waé significantly taller than
o PS;SiandiPS;4. No significant differenCes in'plént height were fouﬁdr )
- between Pima S~4 and S-5 af-any sampling dates.
- De Oliveira (1974) reportedvéimilar aVefages of plant heights

for DPL—l6vas those reported here for plants of the same age and of
‘simiiarAplanting date. He alsorreﬁdfted o effecﬁrof leaf type on
plaﬁt height among G. hirsutum L. cﬁltivérs.Ar Results of de Oliveira
and other investigatdrS-suggeét no st;dng:énvironmental effects on

- plant height among G. hirsutum L. cultivars. Mﬁ'Allem found no signif-
"':;icént>dif£erences_among tetraploid gf‘hirspfum L,‘cuitivars° His
figdiﬁgé-fof plaﬁt‘héightiwere'similér fdf DPL-16 as those reported
‘he'ré;:i |

| Results on plant height were not:indiéative of the trend for
tofél dry matter accumulation. Thié was prdbébly:due to the struc—

- tural differences and the partitioning pattern of the-genotypes,

21
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Table 1. Average plant height of four genotypes at five‘sampling

dates.
- , : e _ Sampling Dates " e N
" Genotypes 7. July 21 July 4 Aug., - 18 Aug. 2 Sept.
CIIlF

Cluster . 52.6 a*  88.3a  121.6 a 137.4 2. 162.8 a
PS-5 51.9a . 787b  97.8b  109.0b . 108.4 b
DPL-16 '54.7a  69.9c - 82.8¢ " 83.0c = 87.0c
PS-4. : 49.6 a 79.7b 9.7 be  105.0b = 109.8 b
C.V. (%) 7.0 47 2.3 8.6, S 8.7

*Means followed by the same letter for a date are not dlfferent at the
5% level in the Duncan's multlple range test.
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Numbervof Bolls Per Plant

Tabie 2 présents the average number of'boils pertélant for four
genotypes. at 5 Sampliﬁg dates.':At the'7 Jﬁly sampling, DPL-16,
Clustef, and PS—4_did_not'diffef sigﬁificénﬁly,«but all tﬁfee-set bollsr
éignificantly earlier than PS-5. At 21 July and 4 Aug., DPL-16 had .
the’highest number.éf-bOlls per pléﬁt aﬁd_was éignificantly greater
than the G. barbadeﬁse.L. cﬁltivars,' At 18 Aug. and_2'Sept.,'P545 and-
PS~4 éhOWed an increase in boll number, with PS-5 showing significant
iﬁdrease-ovgr Cluste;»énd DPL-16. .bPth6 did not show further increase
~-in number of.ﬁollé per plant after'18 Aug., however bolls were greater
Cin size’and”heaviér compared to those of the other G. barbadense L. .
cuitiﬁarsh‘ DPL—16.Was-early in boll set aﬁd showed rapid béll develop-
ﬁent.; |

'Results_obtained.for numbgr of bolls per plant-indicated beﬁtér
. efficiency of the §.'hirsututh; cultivar in,the-egrly-distributibn of
the'aésimilates toAthe_devélépﬁeht,of'the‘already formed reproductive
forms.> Differences.ébserVed»at 2.Sept..on the PS-5 and Ps-4 cﬁltivars
are indicative of:the éxceésiﬁe fruifing ﬁoinfs.forméd late in the
- growing season. | v

Davis (1974)3 repofted thét UKA, aﬁ éarly.Semi—dwarf, G.
'hirsﬁtum L. line‘of Yugoslavian origih, and Ktechi, an Acala cotton
crossed with PS—ﬁ'tE}.barbadense L.)-?roduced hybrias which showed an
advantage iﬁ boll set over 'Acalé 1551—70'; He found that the shorter
boll period, plus»the>iargerboll size of thefAcala nullified:the

advantage gained by the hybrid due to early set.
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Table 2. AVerage bolls per plant of four genotypes at five sampling

_ dates.

o . . L Sampling'Dates """ ) o
Genotypes 7 July 21 July 4 Aug. = 18 Aug. 2 Sept. .
Cluster 1.0 a* 6.2 b 11.8 ¢ 22.0b 25.9 b
PS-5 0.1 b 8.5 b 18.0 b  33.6 a £1.3 a
DLP-16 . 1.0 a 15.4 a 24,5a °  26.6b 24,5 b
PS-4 0.2 a 6.4 b 17.0 b 28.4 ab 34.3 ab
C.V. (%) 6.9 26.1 12.1  14.4 18.3

. *Means followed with the same letter for a date are not different at-
the 5% level in the Duncan's multiple range test. :



25

It seems reasonable that further improvement of the G.
barbadense L..cultivars studied here must come through an effort to
induce earliness in boll éét, and a possible reduction of therboll
-periqd; V |

| It is widely accepted that in the g,.barbadenée L. Varieties>
studied here,_a>certain amount of fruit shedding is inevitable adjunct
‘to’tﬁé indeterminate frgiting’hébit, It seems cleér from the evidence
available»that shedding may cause significant reduction of yield under
éértaiﬁ:circumstances. Yield loss may bé greatestrwhen early seaéOn
.:shedding'is highest, since-thé successful performanée‘of a late crop
&epeﬁds upon favorable cénditions obtained in the later part of the
véeason‘;— arsi;uétion that éénﬁot be guaranteed under Arizona con-
| '_cﬁtibri's :

Although plant sdmpling fechniques included representative
ﬁ;ants fme each plot, high values for coefficient of variations (C,V.)”: 
.arelrepqrted for number of bolls and other characteristics in this
"study. This is probably due to -the smail size of theZSample‘and the
variaBility-among pléﬁts'between.species and within each genotype.
f'ﬁeéketh et al. (l976)'repbrted thaﬁ insect damage, weather chahges,
1eﬁ:eréenﬁe date differences and previéus growing history all affect
plant growth creating éonsiderable-variation among p}ants° ' They sug-
gested that if such differences could be categorizéd it ﬁould be‘
possible,tb avoid gross variabilities among plants and the'associated,v

_large3erforé'that limits standard growth analysis procedures. -
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-Bolls and Squares'

Averages of total numbervof fruiting forﬁs (bolls plus squares)
are given in Tabie 3. No significant.différences were found at 7 Jﬁly
aﬁd:4 Aug;, among the four cultivars. Af 21 July, Cluster showed a

-signifiéantly lower numbér of.bolls éomﬁared to thé other three cul-
‘tivars. Thié prébably is attributable‘to_aflow CGR dﬁring this periéd.
 Ffuiting load of DPL-lG_at 7 ngy; 21 July, and 4 Aﬁg. was not signif~.
icantly ﬁigher than thevthree G. barbadense L., however, it was sig-
rnificantly lower in the iaSt sampling détes, 18 Aqu-and'2 Septe

High late fruit load>was aléé associated with ﬁigh amount of .
.dry-métter.direcfed_tovthese organs as shown ianable 4,-which invélves
a relatively large investment of assimiiatés.

High, late fruit load seems to. be associéted with low boll
retention. ﬁigher rates-of flowering have been found associéted with
high abortion rates.of young bolls (Bhardwaj and-Sharna,‘l968j.-
Shedding of fruiting forms associated with high floweriné has been
reported Ey Kerby and Buxton (1976), Johrson and Addicott (1967);

Ibrahim (1974), and Ehlig and LeMert (1973).

Dry Weight of Bollsband Squares
Fruit (bolls ﬁlus squares) dry‘weighﬁ of four genotypes at 5
sampling dates is reportéd in Table 4, DPL~16 had significan;ly
greatéf dry weight. of bolls and squares than the g,_barbadenéeAL.
cultiﬁaré at 21 July, 4 Aug. and 18 Aug. The Cluster cultivar accu-
mulated ﬁhe lowest dry weight.of reproductiﬁe forms iﬁ allfsam?ling

dates.
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Table 3. Average number of bolls.and squares per plant of four geno-
. types at five sampling dates. .

Sampling Dates

Génqtypes ' 7vJuly "“ 21 July '74 Aug. 18 Aug. 2 Sépt,:
Cluster 13.2 &% 22.8b . 32.7a 424 a 47.5 a
P§-5 16.22  34.5a = 47.7a  49.2 a 45.9 a
DPL-16 2.1ac 36.9a . 3772  28.6b 25.5 b
. T 26.4 a . 3%.46a  38.2a £2.2a  41.9a
c.V. (%) 201 135 23.0 S16.0 . 18.3,

*Means followed with the Same letter for a .date are not different at
the 5% level in-the Duncan's multiple range test.
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Table 4. Average dry weight of bolls and squares per plant of four
genotypes at five sampling dates.

',jSampling_Dates

Genotypes 7 July 21 July - & Aug. 18 Aué; 2 Sept.
Cluster 2.0 a* 8.3¢c  19.0 b 1.3 ¢ 61.0 b
PS-5 3.7 a 144 b . 29.0 ab 63.9b  108.9 a
DPL-16 -~ 3.8a  19.1a - 40.8a  86.8a 106.1 a
pS-4 41a 12065 2355 567b  100.7a
e, )  41.0 . 15.6 29,0 - 12.4 21.4

N *Méans-followed by the same letter for a date are not -different at the
5% level in the Duncan's multiple range test.
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No significant differences. were obtaincd between PS-4 aﬁd PS=5
" at all sampling dates. At 2 Sepc;, DLP-16, PS—4.and PS—s
accumulated similar amounts of dry métter whichjwcre significantly'
greater than the Cluster cultivaf, The efficiency df_DPL—l6zqn the
distribution of assimilates tdlthe already formed fruit,are'invégrcef.

ment with resultg previously discussed in Tables 2 and 3.

. Dry Weight of Stems

As shown in Table.S the foﬁr genotypcs shcwed no significéntr
differences in total dry_weightvcf stems per plcnf at anyrof the
fifsc four sampling dates, 7 July, 21 July,>4,Aug{ and ‘18 Aﬁg.' Sig—
nlflcant differences were found only at the last’ sampllng date, 2‘
'Septa with DLP~16 hav1ng the lowest dry weight of ‘stems per plant°
Dry Welght of stems in PS-5- and PS -4 cultivars were 51m11ar on 2 Sept,
with the Cluster cultivar sﬁowiné thejgreatest amount'qf dry matter |
directed to the stems. L .

Although no significaht_growth'of the_cdttoc'plant_was observed
: after‘the last samfling'date, Mu}Alien'(1976) obtéinedrgreater stém dfy o
.Weights'fof DLP-16 than those rcpcrtéd here, for cottoﬁ cf:similar age;'
vindicatiné that environﬁencal'factcrs may hAVe influeqcéd thecpartition—
ing patterns of dry matter. -

The small increase 1n stem dry welght of DPL—l6 compared to»
the G. barbadense L. cultlvars suggests evolut10nary>changes occurred
to the G. hlrsutum L. cultlvar to-mo?e.e£f1C1ently dlrect'the,assimfbjcf

ilates to heavy early flowering, and rapid fruit development.
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Average dry weight of stems per plant of four genotypes at

Table 5.
' ﬁyesamhngdmms

o I ; , Sampllng Dates e
Genotypesl' 7 July 21 July 4 Aug 18 Aug. 2 Sept.
Cluster'nix: 9.4 a* '21‘8.5 | 41.2 a '54,5-én : \75;5 a
‘Ps—sr 11.6 2 22.8a  35.7a  52.9a 57.8 b
DLP-16 13.7a  21.9a 32.0a - 33.9a  38.hec
PS-4 .za 27.8a  36.8a  49.5a - 56.3 be
C.V. (B _f',' 28.4 . 214 294 '120,21; 1“1828'

*Means followed by the same letter for a date are not dlfferent at the
5% level in the Duncan s multlple range test.
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bDry Weight of Petioles

The mean dry Weight of petioles-among the four cultivars eid
not differ 31gn1f1cantly at any of the sampling dates (Table 6). Among
the G. barbadense L. genotypes, Cluster tended to have larger petloles
which may help explain its higher dry weight of petioles even though
it had a smaller number ofrieaveS<per Plant;

o
<5 13

lDﬁy Weiéﬁt_qf Leaves

Average dry weight of,leaves,ter plant of the_fouf genotypes
is reported in Tablet7. 'Significant.differences ﬁere found onl§~at
the 21 July sampling wheg.PS-S_and PS-4 ectumulated a greater>amount'
of leaf dry matter than D?L¥l6 endeluster cultivars. DPL-16 aceuﬁﬁ-
lated 1ese dry mattet ie the leaves than the*gx-tarbedense-L. eulti-
vars.iiln all sampling dates, differeﬁces.in dry matter”accumelated
in'the.leaVes were associated,witﬁ-differences in leef area- per élaﬁt
A-aed leaf area-indeé (LAT). 'ResultSVSﬁggested'that the‘retie A/LW was
a useful teol,in.the ealculation of’total.leaf areavand that possible
differences in A/LW d6 not alter total leef atee.  Hence, the ratio
'»A/Lwrdeeerve-epecial statistical eonsidetations When'determiniegv
Vdifferences-in'leaf 1amina thiekeees;
| Morey, Quieseﬁberry and Roark-(1974) reported differences in
leaf anatemy among different'species.end races of Gosézpium, lefer—
ences in thlckness were determined by quantltatlve measurements of
interveinal leaf tissue;'i.eﬁ,»1ength:9f>the upper totloWet cuticuler

- surface.
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“Table 6. Average dry welght of petloles per plant of four genotypes
" at five sampllng dates.

,'Sampling.Dates

Genotypes ’7:July 21 July ;  4 Aug. 18 Aug. 2 Sept. -
' Cluste:k | ~ 3.2a* 55a . 9.1a | 9.3 a 9.6 a
PS~5 3.3 a 6.8a  7.9a . 8.5a 8.8a
DLP,—ZLG_. 3.8 a 6.0 a 6.7 a 8.0a  T.4a
PS-4 3.2a  5.9a  69a 8.0 a 8.6 a
C.V. (%)  23.07 - 8.4 14.8 22.7 15.9

*Means followed by the same letter for a date are not dlfferent at the'
5% level in the Duncan's multiple range test. ’
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Table 7.7 Average dry weight of leaves pef plant of four genotypes at
five sampling dates.

Sampling Dates

Genotypes | 7 July 21 July . & Aug. 18 Aug° 2 Seﬁt.
, , -

Cluster  15.6 a* . 24.8 b 42.0a  47.2 a 49.6 a
PS-5 19.8a  34.4 a 42.5 a 50.4a  51.8a
DLP-16 _"19.1 a 26.9b . 39.3a - 4l.2a 40.5 a

Ps-4 . 19.3a  3L.7a  40.7a 461 a 150.8 a
cv. @ . 22.0 8.2 13.8 16.2 . . 16.3

#*Means - followed by the same letter for a date are not different at the
5% level in the Duncan's multlple range test.
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‘Total ny Weight Pef_Plant
Means for total dry weight.per plant of four genotypes at fivev

sampling dates are reported in.Table 8. The four genotypes did not |
differ signifiéantiy in totalkdry métter accumulated at 7 Jﬁly, 4
Aug., 18 Aug. énd 2 Sept. Thé:Cluster cultivar had significantly
lowér dfyrweight atVZl Juiy\thén PS-5, PS+4, and Cluéter°

_then:comparing tetraploids_and hexaploid cottons, Mn'Allgn
(1976) found no différences;in dry matter accumulation among tetra-
ploid cottons. An average of 251 g per'plant was reported for plants

approximatély 110 days old.

'fLeaf:Area Index

Leaf‘area indexv(tAI)idid ﬁof'differ significantiy among the
four cotton geﬁotYpeé'ét 7;july,'4 Aug., 18 Aug. and 2 Sepf.9 as -shown :
~in Table 9. There were éignificant differences for LAI at 21 July
with DPL-16 and Cluster‘having significéntly less leaf area per unit
lof ground area (LAI).thén PS-4 and PS-5.

'Results for LAT were coﬁsistentlwith the findings on dry
mattef-accumulated on‘therleaves, tOtal»dry matter per plant and otﬁer-'
characteristics aé.disgussed'preViOusly, A maximum LAi Vélue of 6.6
found on PS-5 was the-highest'average-of total dry matter per piaht
in the experiment. o |

Maximum LAI‘ﬁccurred in the late sampling dates for G.
barbadense L;,cultiﬁaféw’.The g} hirsutum L. cultivar had lower values::,
of LAI, and reached a maximum LAI of 5.4 at 18 Aﬁg. which dropped

later as bolls started to open..
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Table 8. Total dry weight per plant of four genétypes at five sampliﬁg

dates.
R . ~ _-Sampling Dates - :
Genotypes 7 July 21 July 4 Aug. - 18 Aug. . 2 Sept.
g
 Cluster 30,1 a*  60.3 b 110.4a  152.2a  181.0a
PS-5 . 383.a  78.4 a 114.8 a 175.8 a  227.2 a
DLP~16  36.2a  73.8a 118.9 2  169.8 a 190.4 a
PS4 37.7a  77.8a . 107.8 a 158.2 a 216.3 a
c.v. () . 23 8.5 17.8 4.2 16.0

*Mean followed by the same letter for a date are not different at the
5% level in the Duncan's multiple range test. '
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Table 9. Leaf area index .(LAI) determlnatlon of four genotypes at'
' five sampling dates. .

Sampling Dates

Genotypes 7 July. 21 July 4 Aug. . 18 Ang. » 2‘Se§t.
Cluster | i.7~a* ' ~ 2.9 b _,' 4,9 a 6.3 a 6.4 a
PS—S.- : 2.0 a 3.9 a 5.5a . - 6.6 a 6.2 a
DLP-16 2.0a - 2.9b 4.3 a 5.48 4.1 a
PS-4  2.1a  40a  4.8a 5.9 a 6.3 a
C.V. (%) 22,9  14.6 143 22.4 18.0

*Means followed by the same letter for a date are not dlfferent at the
57 level in the Duncan's multlple range test.
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Mean Crop Growth Rate aiﬁal

As shown in‘Teble 10 the four>genotypes did not differ sig-
nhificantly in the mean crop érowth rate (EEi) at any of the sampling
periods. eEEi'showed a particular pattern of veriation for each
- ecultivar thfough the sampliné periods. The Clueter cuitivar reached
"a CGR of 6.6 g/mz/day between 21 July and & Aﬁg,eand~then decreased
as LAI increased'in the late season. Pima’S—S reached its_meximum_
CGR of 8.1 g/mZ/day between 41Aug.'and 18 Aug. aﬁd.decreased:sldwly ,
thereafter. :Similaf CGR of 8,1 g/mz/daybﬁas reported;by:Fowler (1976)
WOrking’witﬁ an experimental upland cotton (G. hirsutum L.). A max-
imum CGR of 6.7 Was.found-foruDPL-l6 between 4 Augj'to 18 Aug. which
dropped rapidly'between 18 Aug;-and 2 Sep;,> The_ﬁighest-56§ for PS—ﬁ,
.Were regiétered‘at‘theblast»sempling date with a Eaﬁfof 7,8_g/m2/day.'A

ReSults oBﬁained,fbf CGR were in agreement ﬁith the findings
of Fowler (1976) Who feported a'decline:of LAT and CGR late in the
growiné eeason, and.those of Watson (1956) on the effects of mutual
sheding of lEaves'af high LAi which influence EEE,

Results obtained herein suggest tﬁat differences in growth
intensity characterized tﬁe genotypes used iﬁ tﬁie studf elthough‘they

were not statistica/ly significant.

- Mean Relative Growth Rate (RGR)

‘No significant differences were found.among the four genotypes
on the RGR as shown in Table 11. The highest RGR occurred at the
7 July to 21 July sampling period for all tested genotypes indif

cating that growth intensity of the cotton plahts is particularly 4
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Table 10, Mean crop growth rate>(CGR) of four genotypes for four

periods. - S
e :._Samplihg periods
7 July - 21 July - - 4 Aug. - 18 Aug. -
_Genotypes 21 July B 4 Apg.' - 18’Aug, 2 Sept.
g/m”/day

Cluster 4.0 a* 6.6 a 552  3.9a

Ps-5 . 5.3 a- ‘ 4.8 a - 8.1 a. . 6.8 a

DLP-16 - 5.0a - 6.0a 6.7 a 3.7 a

P-4 " ss3a 40a . 6.6a 7.8 a
S C.V. () 26.9 36.2 30,9 32.0

*Means followed by the same 1etter for a period are not different at
the 5% level in the Dunean's multiple range test.
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Table 11. Mean relatlve growth rate’ (RGR) of four genotypes for four

-periods.
_ _ . Sampling perlodsr ) .
: - 7 July - . 21 July - . 4 Aug. - 18 Aug. -
Genotypes V'21 July . 4,Aug _ 18 Aug. 2 Sept.
g/100 g/day

Cluster ’ 5.2 a*. . boh a 2,1'a - 1.4 a

PS-5 -~ 5.2a o 2.7 a 3.1 a 1.8 a

DLP-16 , 5.1a 3.3 a 2.7 a 1.0 a
PS4 S 5.2a 2.3a 2.7 a . 2.3 2

cv.(® . 3.2 . 32:2 32,0 . - 3L0

 *Means followed by the same letter for a period are not different at
the 5% level in the Duncan's multiple range test.



_ '40
important at-this time, (77 to 91 days from plahting) "RGR was hlgherv
at low LAT early in the growth perlods and declined as the plants were
older. These results are in agreement With the findings of Mu'Allen
(1976) and Euttery (1970), who found the §E§ite decline with plant age.

Results obtained in this study indicated that in cotton, both -
G. hirsutum l, and G. barﬁadense L. cultivars, the efficieﬁcy of the
assimilatory_apparatus diminish with age and high LAT, as the former

occurs late in the growing season.

“Mean Net Assimilation Rate (NKE)

-Mean.net.assimilaeion rates (ﬁzﬁ) ef foﬁr_géﬁotypeseat four
eampling perieds are presented in Table 12.: There:were no sigﬁificant
differeneee‘found.among'the cotton genotypes fef NAR at any of the
_.sampling.periods. NAR was higherfaf early éamﬁling~pefieds and de-
' creased:as.ﬁlaats grew older. ﬁzﬁ'alse decreased as LAl increased.
This inverse relation suggested a drift on the rate of canopy photo—r
syﬁthesis pessibly due to mutual shading of.leaves'inva crowded
" canopy. LAIeas‘reported in‘Table:9 for DPl;l6 was low at the last
‘three sampllng dates compared to PS-5, PS-4, and Cluster cultivars,
which allowed better utilization- of the 1ncom1ng.solar energy within -
the Canopy.v A~31m11ar tendenCy'for a drlft of NAR_on cotton has beeﬁ
'-repbrtedAby Heath~(l937),'Watson (1952); Wafson (1956) and Fowler
(1976) , Wallace.and Munger (1965) considered itvpessible that an
' 1n1t1ally larger NAR contrlbuted to the hlgher RGR of thelr tested

pea bean (Phaseolus vulgaris L. ) varieties and that excess of leaf

area~eaused reductlon on NAR.
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- Table 12. Mean net‘assimilation rate (NAR) of four genotypes for four

periods.
) v - Sampllng periods . ]

- 7 July - 21 July - . 4 Aug. - 4 Aug. -
Genotypes - 21 July 4 Aug. . 18 Aug. 2 Sept.
. | —— e

g/dm”/day —

Cluster . .  -0.07 a* - 0.07a - 0.03a . 0.02a
PS~5 . 0.07 a - 0.046a . "0.05a . -0.04a
DLP-16 - 0.08 a 0.06a  0.06a 0.05 a
PS4 0.07 a 0.03a  0.05a 0.05 a
c.v. (% . 381 435 345 36,2

*Means followed by the same letter for a period are not different at the
5% level in the Duncan's multiple range test. ‘
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Mean Leaf Area Ratio'(LAR)
- As ‘showmn in Table 13, no significant differences were found for
- LAR among the.four cottén'genotypes Cluster, PS—S, PS*&, and DPL-16 at

 the flrst and last sampllng perlods° The G. barbadense L. cultivats '

‘-.had 51gn1f1cantly greater TAR on the second and thlrd sampllng perlOdS

than DPL-16. In general LAR was hlgher at early sampllng periods and
_‘deereased as_age and LAT increased LAR tended to be greater for the

' G. narbadense L. cultlvarsln all sampllng perlods Previous discussion
on factors affectlng NAR, CGR,and RGR are appllcable in explaining |
changes in iKi, | |

>In general:fxﬁashowedVlessvvariability among the cultivars.-

‘It could serve as a éood indicatotjafftne'growth‘intensities? however,
nbased on the'felative'size of.the-assimdlatoty anparatus;,and another

 useful tool im finding of genotypes-of-rapid.growth¢

.'.MeanjBelfl G'rew'th_ R_até (BCR)
- Mean'boli growtn'ratesifﬁaﬁ)’for‘four éenetynes'atlfout samf
- pllng perlods are presented 1n Table 14, There were-signifieant dif-
"}ferences in the BGR among the genotypes at the perlod between 7 July‘
_and 21'July and_4 Aug. to;lS Aug.“.All;genotypes had a d;fferent rate -
..of accumulation of dry matter_in the:bOils (EEE).>DPL—16 had the
-:; highest and Clnster~tne lonest EEE, dPSQﬁshad a,superior'EEE than
EdCluster at~thisnsampling datewf'NoisignificantvdifferencesAWere found

at the second and 1ast'samplingiperiods;a
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Table 13. Mean leaf area ratio (LAR) of four genotypes for four

perlods

] L Sampllng perlods L e :

7 July - 21 July - . 4 Aug. - 18 Aug, -
Genotypes 21 July - 4 Aug. : 18 Aug. 2 Sept.

drﬁzz/g

Cluster : 0.68 ax o.eé a 0.58 a ' 0.5_a ;
PS-5 068 a  0.64 a 0.56 a o o':z;g a
DLP-16 1 0.62 a ©0.50b . 0.45b  0.37 a
PS4 . 0.72a 0.64a  0.54a - 0.bba
cv. @ 10.0 9 10.2 TR

*Means followed by the same letter for a period are not different at the
5% level in the Duncan s multiple range test. .
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Table 14. Mean boll growth rate. (BGR) of four genotypes for four

periods.
—— Sampling periods
7 July - -~ 21 July = 4 Aug. - 18 Aug. -
Genotypes 21 July R 4 Aug. 18 Aug. 2 Septm
_ - g/mz/day
Cluster - 0.8 e* 1.4 a © 3.0c¢ . 2.6a
PS-5 1.4b 1.9 a i 4.6 ab 5.9 a
DLP-16 2.0 a. 2.9 a . 6.0a 2.3 a
PS—4 “1.1be  l.ba . 4.1 be 6.1 a

C.V. (2) 23.6 45.4 - 21.1 380

' *Means followed by the same letter for a period are not different at
the 5% level in the Duncan's multlple range test.
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In general BCR increased as the reprodnctive phaserprogressed
and was greater at.high LAI. It also inereased with a peak'in fruit
set and Wlth the initiation of the boll perlod ‘DPL~-16 showed a trend
to aceumulate dry matter into the fruits at higher ‘rates than the G.
barbadense L. cultivars. A maximum BER of 6.0 g/m (QOA of'CGR)
oceurred for DPL=16 in the period between 4 Aug[5and 18 Aug., sug—,b
gesting that fruit forms of the G. hirsdtum L. cultivar intensify
 their sink‘strength greatly as soon as fertilization occurs to use
almost all the assimilates available for.growthqi

,AFindings'of Hearn (1968) in Uganda are in'agreement with those
-reported here. He stated among other considerations-that when BGR
_ equalled CGR bolls were shed which prevented the 51ze of the sink to '
increase beyond the llmlt of the plant to supply it with assimilates.
This probably explalns the response of the G barbadense L cultlvarsl
testedvhere to heavy flowering. At the 1ast sampling date, PS-4 - |
" reached a BGR of 6.1 (91% of total CGR) - totally overpass1ng the veg—
etative growth. 'The size of the sink 1nev1tably'1ncreased, out of
phase with the~supply of assimilates, and thuslincreased shedding.

The results also suggest that the rate at whlch dry matter
.accumulates in the bolls may be a useful tool in the measurement- of
cropvearliness and crop maturity; an. aspect considered important‘in
Arizona to avoid frost damage; insects; and diSease build up;,and
weathering of the open cotton. The Eai'is a useful tool.in-magnifying
the differences in efficiency of partitioning assimilates among the
tested genotypes which are_not easilyvdetected byvsimple weight

comparisons.
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Mean Relative Growth Rate of Bolls (ﬁﬁﬁg)
Mean relative growth rateslbf bolls'of four geﬁotypes at four
'-sampling periods are presénted in_Téble 15. There were no significant
differenceéiamong the fouf.cultivérs éﬁ any-of the samplinglperiﬁds.
 7§5§§<deér¢ased as the growing season prégressed. ResﬁitsAsuggested
that early high ﬁaig'would.bé useful in determining genetiec differ;»

o °®

_ences in crop maturation. - e

' Mean Net Assimilation Rate of Bolls (ﬁ3§£)

The mean qet assimilation rate of bolls (ﬁzié) is. inter-
pretated as 'the rate of .dry matter accumulationrih the bolls per unit
of leaf areaiper day. Table- 16 éhoﬁs the ﬁﬁ§£ of fourugenotypes.for
four periods. .There were éignificant diffefences amoné the tesfed
cultivars at the beriods between 7 Juiy to 21 July, and 8 Aug.'to 18
' Aﬁg. No:significanf'differénces Wefe found_a£ the third aqd last
sampling periods. |

In contrast withrﬁzﬁ of'the plént,.ﬁZig increaged as plants
‘gfew-older-énd had two'characteristic drifts: oné after fhe-period of
initial flowering, and anoﬁﬁer late in the growiﬁg season due to
senescgnce. In contrast with ﬁZﬁ of plants EXE# also increased asr-
'LAI_increaéed—fér each génotype and then décreased as LAI startedvto

B
- DPL-16 had a higher NARB both at initial flowering and at

" drop. Higher LAT, however, did not affect high NAR, .

boll maturation.
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Table 15. Mean relative growth rate of bolls (RGRB) of four genotypes
for four periods. '

_ o _Sampling periods =~ - - _
_ _ 7 July - 21 July - . 4 Aug. - 18 Aug. -
Genotypes. 21 July . 4 Aug. - 18 Aug. - 2 Sept.

- /100 g/day -

€luster . 10.6 a 5.8 a - 5.2 a . 2.9 a.

- PS-5 . 10.0a 4.8 a  5.8a  3.8a
DLP-16 | 120 a 5.3 a 5.6 a 1.3 a
PS4 © 8.0a 4.2 a 6.3 a C4la
C.V. (%) 33,0 45.7 28,4 42,0

*Means followed'by the same letter for a period are not different at
-the 5% level in the Duncan's multiple range test. -
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© Table 16. Mean net assimilation rate of bolls (NAR )} of four genotypes

for four periods.

Sampling periods

' iS,Aug; -

o 7 Jﬁlyb— 21 July - 4 Aug. -
Genotypes 21 July . 4 Aug. 18 Aug. 2 Sept.
, ' g/dmz/day '
Cluster 0.01 b* . 0.01 & 0.02 b 0.01 a
- PS5 0.02 b 0.00a 0,03 0.03 2
DPL-16 1 0.03a - 0.03 a : - 0.05 a 10,02 a
PS4 0.01b S 0.0la  0.03b 0.04 a -
cv. @) 26,0 43.0 - 38.0 43.0

*Means followed by the same letter for a period are not different at

the 5% level in the Duncan's multiple range test.
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The results suggest the importance of having high NARB-Which.
may be considered as indicator of sink strength, especially early in

the growing season. .

Mean Leaf Area Ratlo of Bolls (LAR )

Mean leaf area ratlos of bolls (LAR ) of four genotypes for

four perlods are reported in Table 17. 'In contrast with LAR dlffer-

"ences on LARB were significant at ail sampling periods. Each genptypa
had.a significantly different izﬁé in all sampling-petiods.
In general fzﬁé'fot.eaeh genatypé'decreased with plant age as

LAT increaaed-duringrthe'gtowing season. At each sampling period,
and among each genotype, high LATI did not lead to high'£2§£. DPL—16
showed the.loWeat izﬁé and Cluster cultivar_the highest EKE£°

.:EZ§£ intensified the diffetencés among the genqtypes,'andr
 showed the importance of the relative amount of leaf area supporting
a unit of weight‘af'boll. The results suggest that tor high i@iﬁ
»(RGRB NARB X LAR ) less and better dlstrlbutlon of leaf area would
probably be mote eff1c1ent, and that the efficiency of the a531mllatory

Aapparatus (NAR) is important in determlnlng the eff1c1ency in the

partitioning of dry'matter.of'the:cotton plant.

Partitioning of Dry Matter

The partitioning of dry-matter in -the four genotypes into
various vegetative and reproductive forms is reported in Table 18.
At early reproductive phase i.e., initial flowering, dry matter was

accumulated mostly in the vegetative parts. -The accumulation of dry
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Table 17. Mean leaf area ratio of_boll'(LARB) of four genotypes for
four periods.

_Samplipg,peribds

: _ 7 July - 21 July - 4 Aug. - ~ 18 Aug. -

Genotypes 21 July - 4 Aug. .18 Aug. 2 Sept.

, e — dm2/g —— —————
Cluster ‘ 6.8 a* 4,0 a 2.8 a;’, 1.9 a2
PS-5 5.0 b ~ 3.0b 1.9 b - 1.0 b
DPL-16 3.6 ¢ 1.7¢ 1.0 ¢ .6 b
PS-4 5.4 ab 3.5 ab ' 2.0b 1.1 b
€.V, (%) 15.7 9.9 18.4 22.2

*Means followed by the same letter for a period are not different at
the 5% level in the Duncan's multiple range test. . -
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Table 18. Partitioninngf dry matter of four genotypes.,

. N | . .  Bolls and
Genotype . Leaves Petioles Stems squares Total
Date: 7 July v e — - % -
Cluster .- 51.8 10.6 31.0 6.6 100
PS-5 . s1.6 8.6 301 9.7 100
DPL-16 . 52,0 10.5 27,0 - 10.5 ~ 100
PS-4  51.0 8.5 29.0 ~  .10.9 - 100
Date: 21 july . _ ;:‘
Cluster 41.0 9.0 36.2 13.8 100
PS-5 © . 43.8 8.7 . 29.1 - 18.4 - 100
DPL-16 36.4 8.0 - 29,7 25,9 100
PS-4 40,7 7.6 35.6 . 16.1 100
Date: 14 Aug. '
Cluster ~38.0 8.0 37.0 17.0 100
PS-5 37,0 6.9 31,1 . 25.0 100
DPL-16 . 33.0 . 5.6 27.0 - 34,4 100
PS-4 . 37.7 © 6.4 3.1 21,8 100
"Date: 18 Aug.
Cluster . 3L.1 6.1 35.8 27.0° 100
PS-5 : 28.2 4.8 30,2 36.3 100
DPL-16 - 24,2 470 2000 L1 . 100
PS-4 29,0 5.1 31.3 34,6 100
N Date: 2‘Sept.' _ , |
" Cluster 27,4 - 5.3 3.3 33,0 . 100
PS-5 22.8 3.9  25.4 47.9° 100
'DPL-16 21.2 - 3.9 -20.2 54,7 . 100

Ps-4 23,4 4.0 26,0 46.6 100
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matter into the repro&uctive parts variedvgreatly and was signif-
icantly different among the tested cultivars in aﬁmost all sampiing
>peridds'(Fig,'1), At 7 July, PSf4‘accumulated'more_dry matter
-(10.9%) into the reproductive parts than DPL-16, PS-5 and Clustér V
‘.(10.5, §.7,aﬁd,6;6%,'respectiVei§>. Two weeks later, at 21 July,
DPL-16 had the highest (25.9%)van6 Cluster the lowest (leSZ) par-—

titioning efficiencies for dry matter accumulated in the fruit form.
Af,the'foﬁrth and last sémpling'periods DPL-16 méintained its high
rates in accumulating dry matter into reproductive.fo:ms compared to
the G. barb;dgnse L. cultivars. The amount of dfy matter accumulated
in bolls an&'sqﬁares surpasse&,that which waé.partitioned into-Veg—
‘etative‘parts (Iea%es, petioles, and stems). PS-4 and PS;S (47;9%7
and'46,6%; resﬁectively)-showed to be more efficient than Cluster.
(33%) at the last sampling beripd.

The fréction of dry mattef accumulated'in'the.1eaves differed
émong,the genotypes stﬁdied,.and:the efficiency_in partitioning dry
matter into léaQesrdecreased With plant-age as shown in Table 18 and .
>Fig. 1. DPL-16 accumulated less dry_matter in leavés compared to the
-gs.barbadense'Lq culéivars.'

fThe amouﬁt éf drﬁ matter_accumulated in:the petioles wasvnot
.significantly different among_the-genbtypés at all,sampliﬁg periods.-
:There were différénces, partiecularly in the Clusfer cultivar which
had'iarger and heaﬁiér petioies;-. |
| Considefing the resultsber the laét sampling pe:iod only, it

was found that stems,did accumulate a significant portion of the total
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Fig. 1. Partitioning of dry matter of four genotypes for five dates
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dry matter which differed signifi¢antly‘among the genotypes. Parti-
tioning of dry matter imnto stems'was high fof CIUSter (34%) and low
for DPL-16 (20%). These fractions Wefe,highrfor PS-5 and PS-4 (252
and 26% respectively). |

There aré definitely different patiefﬁs ameong genotypes in
partitioning of dry mafter>into thé different parts“of_thé plant.
As'previously discussed, patterns iﬁ partitioning of dry matter into
the reproductive pafts were stroﬁgly'influenced by the rate of growth

~ofthe crop, EKT,'the.effiéiency of the.aésimilatory apparétus as |

‘measured by NAR, and the size of the reproductive part as a sink. A

high BGR and RBGR were associated with high CCR and a high and longer
ﬁZﬁ'gﬂd ﬁﬁié during the ffuiting and b011,P¢?ist° The res#lts ob-
-tained,.suggest that for improvemént’of cqttonjgenotjpes, the effi- .
ciency in partitiéning of dry matter into the harvesfable parts és
determined by growth analysis indexes;’couldAbe.used to great édvan*

tage in influencing genetic gains.



BUMMARY AND CONCLUSIONS

To compare growth variations and-differences.in paftitioning
dry metter into plant ﬁerts, three G. barbedenee>L,fcultiGars‘aﬂd one
G. hirsutum L. cultivaf weﬁe planted at The University of Arizona
Campbell Avenue Experimental Farm in Tucson, Arizona in 1977. A»iatin
Square experimeetal design was used. ‘Plots were thinned to a popu-
lation of 65,000 plants/ha. Samples were taken on fivefdatee: 7 July,
-21 July; 4 Aug., 18 Aug., and 2 Sept. Plant height, number of bolls,
number of squares, dry weight of leaves, petioles, stems,; and bolls

plus squares were determined. Derived growth analysis indexes: CGR,

RGR, NAR LAR, -BGR, RGRB NARB, and LAR were" ‘calculated. |

G. barbadense L.bcultlvars were 31gn1f1cantly taller than the
_g. hirsqtum_L, cultivar. Among G. barbadense=L. cultlvars, Cluster was
significently~taller than PS-5 and PS-4. Plent height, however,>was
nqt iﬁ&icative of the pbﬁential for dry matter accumulation5

”Significant differeneee were found in boll set. Nuﬁber of
->boileAper ﬁlant‘wae higher fer-DPL—l6 et-two‘early sampling daﬁes;
Zl.Jﬁly and 4 Aug., but was significantlY»lower et the 1ast'eampling
detes —~=compared to PS-5, .PS;A, The‘total ﬁﬁﬁber of fruit’forms per
»plant tended to be 81m11ar for all genotypes, and hlgh late fruit load

was assoc1ated with the high number of total bolls found at the two

1ast~sampling dates.

55
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At_iniﬁialvflowering, dry matter accumulated'mbstly iﬁfo the
' vegetative parts of the cottonjp1ants, Accumﬁlation-into-reproduéfive
forms increased as plants grew older and the rate of increase wés
dependent on the_genotypes. The G. hirsutum L.bcultivar accumulated
more dry-matte: into reproduétive orgahs._ The G. barbadense L. eul-
tivars,'particuiarly Cluster, aﬁcumulated large amounts of dry matter

into stems and leaves.

‘No.sigﬁificant differences were found for LAL, CGR, RGR; NAR,
énd TAR. Patterns in partitioning dry matter into the reproducﬁive
sink, however, were strongly influenced by the rate'of cr0§ growth
dﬁ§§), EZE,:the-efficiency of.thewassimilatory-appafatus as measured
by ﬁzi, and the size of the reproductive sink (ﬁélls and bolls 4+
sqﬁares), A high EEi and RBGR was associated with high CGR and with a

high,aﬁd.longer NAR and NARB along the fruiting and boll. periods.

BGR;VRBGR, NARB-and izié were useful in magnifying the differ-
encesvin partitioning assimilates among the tested genotypes tﬁat were
- not detegted by other parameters.

Genotypes studied showed differént patterns din partipioning
dry matter inté the different parts_of the.cottén piant; Thié sﬁg—
gests. that for;further improveméntvof the_éotton génbtypes, fegarding
partitioning of dry matter into harvestable.parﬁé, the earliness of the
‘erop asldetermiﬁed by growth analysis indexes, sﬁould be cohsidered.

This study shows that (1) structural and growth differences
among dottdn{genbtypes can be'measﬁred, (2) relationshiﬁ_between ;'

- growth parameters, yield potential, and crop maturity can be :
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demonstrated, (3) the imporﬁance of having a sfrong réproductive sink
eérly in the growing season to maxiﬁize yields is essential, and (4)
the potential for further génetic imbrbvement of genotypes can be

evaluated through growth analysis.
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