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ABSTRACT

Neal, James Raìph" M. Sc., The Unjvers'ity of Manitoba, March, 7982"

Harvest i ndex, total dr.y matter, .vi el d and y'iel d components i n f aba

beans (Vicìa faba L. ). Major Professor: Dr. P.B.E. McVetty.

In a two year study, 535 faba bean access'ion strains were character-

jzed for harvest index, dry matter production, yield and yield compo-

nents. All data was collected on fieìd grown p'lants during the summers

of 1980 and i981. A cross breedi ng program was al so i nitj ated to

examine the fate of these y'ieìd parameters in six F1 hybrids.

Mean seed yie'ld and dry matter production were approxìmateìy double

'in 1980 compared to 1981. This reflected the environmental variation

between years" Rank correlation anaìysis indicated that, relative to

each other, accession strains responded s'imÌlarìy over both years

despìte the differentials in absolute y'ield and dry matter production"

Frequency distributjons showed reasonab'ly normal patterns for all

traits examined with a weak tendency for the population to separate jnto

major and minor sub-groups based on 1000 seed weight.

Simple correlatjon analysis, sìmple regression anaìysis and muìtiple

regressìon analysis were employed to further examine the interrelation-

ships of y'ieìd and yieÌd related traits. Several multivariate

statistical techn'iques including path co-efficient ana'lysìs, discrimi-

nate anaìysis and factor anaìysìs were also ìnvoked to further partjtjon

yi el d"



In both years, approxìmately B0% of yield variability was accounted

for by three y'ieìd related traits: total dry matter productìon, 1000

seed weight and pod number per p1ant. The addition of seed number per

pod, p'lant heìght, stalk number per plant and number of days to first

flower to the model increased the R2 values to 85% and 88% in 1980 and

1981 respectively.

The F1 hybrids were evaluated at two dens'ities: commercial production

density (plot density) and spaced pìant densìty. In the high density

experiment, the Fl heterotjc yield response, which ranged from 19% to

83%, was sign'ificant in four of the six crosses. At spaced plant

densjty, five of the six F1's exhibited signìficant y'ield heteros js w'ith

increases ranging from 22% to I82% over the mid-parent values.

Differences jn yield structure were observed among F1 hybrids.

The correl ation between spaced p'lant traits and p'lot densìty yi el d

revealed that spaced plant yie'ld was the best predictor of plot density

yìe1C. Dry matter production and harvest index also showed signifìcant

correl ati ons.

- 'tv -
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I NTRODUCTION

Faba beans (V'icia faba L.) are still a relative newcomer to commer-

c'ial productÍon hectares in Western Canada, but their potentìaì'is

highìy regarded. The crop is wel'ì adapted to Manitoba conditions, and

production has risen from zero hectares in 1977 to 8,900 hectares in

1980. As an erect 'legume high in proteì n, f aba beans are 'in demand f rom

both fore'ign and domest'ic markets"

A major source of concern with faba beans, both in thìs country and

abroaC ìs yield stability. The crop has shown, many times, an extremeìy

high yielding abjl'ity; but consistent yield stability has been lackìng.

Fìgure 1 gives an ìns'ight into the seasonal variation in average yields

in this provìnce over the past years.

The problem of yield stability (or lack thereof) is one focus of the

faba bean plant breedjng program at the Univers'ity of Manitoba" tfforts

are being made to produce varieties better adapted to Manitoba condi-

tions , and to th'is end the f i rst Canadi an cu'lt i var, Al adi n (McVetty et

al. 1981) was released in 1981.

In order to better understand yield, and hence improve the efficiency

of breeding for yield, pìant breeders have introduced several concepts

to quantify th'is comp'lex trait. These concepts include harvest ìndex,

dry matter production, and yieìd component ana'lysis. l^lith the goaì 'in

mind to further our understanding of how yield is obtained, these

concepts have been adopted in the faba bean breeding program at th'is

i nst ituti on.

-1-
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As a genetic base, the Uni vers ity of Manitoba program drar¡rs on an

accession collection of over 500 Vic'ia faba L. strains from around the

worl d" For the most part, this col lect'ion is 'large'ly uncharacterized as

regards performance under Manitoba conditions" It js Ímperative that

p'lant breeders have meaningful, reìiable information about the genetic

stocks on hand in order that effective use can be made of accession

materi al .

A major objective of this research, therefore, was to characterize

the current Univers'ity of Manitoba faba bean col lection. It was

necessary to obtain information concerning: (i ) tne range of variabili-

ty available for expìoitatjon, (ii ) t¡re distribution of variabiiity

within the co'llection, and (iii) the environmental influence, âS

observed over two years of study. A ìarge number of traits were

examined including yieìd, dry matter, and y'ield components.

The second major objective of this research was aimed at an examina-

t'ion of F1 heterosis. As a partial outcrosser, jt was expected that

faba beans would in fact show Fl hybrid vigour. What was not so obvious

was the degree to which heterosis would be expressed under Manitoba

condjtions, and the signifìcance of thjs to a pìant breeding program.

The crossing program also afforded an opportun'ity to examine the fate of

yìeìd components, harvest index, and dry matter in the hybrids.



LITERATURE RTVIEl^l

General Introduction.

Dependìng on the country in question, the species Vjcia faba L. is
known by any number of names including faba beans, fieìd beans, broad

beans and tick beans (Bond 1979)" For the purposes of this paper, the

common name faba bean w'ill be used in reference to Vicia faba L.

The species js diplo'id with 2N=I2. Taxonomicaìly, Vicia faba L. is
sub-divided'into four subspecìes based main'ly on seed s'ize: major,

equina, minor, and paucìjuga. This subspecìes definition is somewhat

arbìtrary, espec'iaììy since no cross'incompatibr'ìity between subspecìes

is expressed, and in actual fact onìy the paucijuga subspecìes has been

subjected to any natural isolation mechanism (Cubero 1973).

There are no known wild forms of faba beans (Bond 1969; Cubero 1973),

and the specìes wjll not cross with any other Vicia specìes (Bond 1969).

The centre of origin is reported to be the Middle East (Bond 1969;

l^litcombe i981). As for the derivat'ion of the species, the situation is

not clear. It has been proposed that ancestors exìst w'ithin either

Vicia sativa L.(2N=12) or withjn V. narbonensjs L. (2N=i4), but neither

are strong candidates (l^litcombe 1981)"

As noted prevìously, there is no cross incompat'ib'il ity within faba

beans. Though there 'is a singìe case of intraspecifìc unil ateral

incompatibi'lity in Egypt'ian material reported by Abdalla (1977),

Toynbee-Clarke (I979) found no such expressìon in Engìish material,

-4-
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There do exist two distinct sources of cytopìasmic male steriìity,

however: cytoplasm 350, and cytoplasm 447 (Duc 1981). The CMS type 447

was djscovered and described by Bond et al" (1964a, i964b,1966) and has

received the dominant portìon of scjentifjc interest" Both types are

unstable (Duc 1981), however, and have not been utilized commercially in

the production of hybrids"

The species is part'ia'lìy a'l'logamous (Darwi n 1900; Holden and Bond

1960; Cubero I976). Estimates of the degree of cross fertjl ization

vary, with maximum rates reported in the neighbourhood of 60 - 70%

(Holden and Bond 1960; Poulsen 1975). However, normal outcrossing is

considered to be much less than these maximum fìgures, and in the range

of 30% (Fyfe and Bailey 1951; Bond 1969; Witcombe 1981). Under Manitoba

condit'ions, prelìminary indjcatjons are that the cross fert'ilization

rate is around 25% (l4cVetty, personal commun'icatÍon).1 The partial

aììogamous nature of faba beans causes probìems for plant breeders since

traditional breeding programs designed for comp'lete inbreeders, or

compìete outbreeders are unsu'itable. In addìtìon, the maìntenance of

germpìasm collections ìs problematìc since one must choose between open

po'lì'inated popuìations, inbred lines, or trait specific gene pools as

the method of maintenance (l^litcombe 1981).

For the most part, the economic product of faba beans is seed yìe'ld;

though in some cases, where s'i'lage is the economic product, maximum dry

matter product'ion ì s the desi red goa'l . There are usual ly two to four

seeds (ovuìes) per pod (ovary) with one to five pods per node; the pìant

is an erect, stìff-stalked annual ìegume adapted to a wide range of

1 Mcvetty, P.B.E. Unpubì'ished data"
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climatic and cultural conditions (Bond 1969).

Yield and Yield Components"

In faba beans, as with al1 crops, breedi ng for jncreased y'ie'ld per se

i s very di ff icult because of I ow heritab'i'l i ty and envi ronmental

interaction with the yield trait. A common approach to this problem has

been to attempt to further quant'ify yìel d, by parl'ition'ing it jnto more

readi'ly measurable morpho'logìcaì parts.

The first suggest'ion of the yield component approach was made in

cereals by Engledow and lfadham (1923, I924a, 1924b). They proposed that

yie'ld differences in cereals could be expla'ined on the bas'is of three

yield components, namely (i) average number of ear bearing tillers
(ii) average number of graìns per ear, and (iii) average weight of a

singìe grain.

Cereal breeders have continued to empìoy the yield component concept

in their research efforts since that time, with varying levels of

success. In many studies, yieìd components have been shown to account

for a significant amount of the variabjlity observed in the yìe'ld trait
(|{aldron r9?9; Frankel 19473 Fonseca and Patterson 1968; l^falton r97z;

Kal tsjkes 19i3). There are al so many reporls, however, of yi el d

components fa'il'ing as sel ect'ion crjteri a due primarÍìy to yiel d

component compensation (Stephens 1942; Johnson and Schm'idt 1966; Adams

1e67 ) .

Y'ield Components in Faba Beans" In faba beans, yìeìd component

studies are a much more recent phenomenon.

Rowlands (1955) reported that the three primary components of yìeìd

in V. faba L. were:



7

i) number of pods per pìant.

i i ) number of seeds per pod"

iji) seed sjze"

ThÌs study involved Engìish material of both spring and wjnter types,

and was the first reported examination of yjeld components in faba

beans" Kambal (1968) compared yield components in Egypt'ian faba bean

material, namely two cultivars (Rebaya 40 and Giza 1) and a local

strajn (Baladì )" Though there was no difference between cultjvars in
yield per pìant, the cultivars produced fewer pods and seeds, but thejr

seed weight was greater than the local strain. It was reported also

that pod number per plant showed the highest correlation with y'ieìd.

Kambal (1968) further reported that between 95% and 98% of the yield

varìabiì'ity was expìained by seed number per plant, pod number, and seed

we i ght.

Results which confirm the central role of pod number per plant as a

primary yield component abound in the lìterature (Habib et al. rglr;
Abdalla 1976; Magyarosi and sjodin I976; Foti 1979; Keller and Bellucci

1e80) "

in an examination of 12 tgyptian stra'ins, Habib et al. (1971) found

s'ignificant positive correlations among yie'ld, pìant he'ight, and the

number of pods per pìant.

Yassin (1973) reported that yieìd per p'lot was closely and positive]y

correl ated w jth yjel d per p'lant, and pod number per pì ant, but negatìve-

ìy correìated wjth 1,000 seed weìght. There was substant'ial genotypìc

variance for yieìd per plot, 1,000 seed weight, and pods per plant,



I
Poulsen (I974) partit'ioned yìeìd ìn a slightly different manner. He

found that 94% of yìeld variability could be accounted for by the mean

yield per ìnflorescence, and the number of inflorescences jn the yÍe1d

bearing stem reg'ion"

Abdal I a (I976) was abl e to show that at I east one of the pri nc'ipa'l

yieìd components, number of pods per p1ant, was an ìmportant determ'inant

of yield which was common across the major, mjnor, equina, and paucjjuga

subspecies range. In studying 16 cultivars of wideìy diverse orìgìn, he

found a h'igh correl at'ion between seed yieì d and number of pods per

p'lant.

In an apparent refinement of Poulsen's "number of jnflorescences in

the yi e'ld bearì ng stem regi on" , Magyaros i and Sjod'in (1976) reported

that the number of podded nodes per p'lant showed the strongest correìa-

tion with yie'ld per pìant. As welì, positive correlations with yjeld

were reported for pod number per p1ant, the number of seeds per pìant,

and the number of seeds per pod.

Samia (1977) added to the weìght of evidence favouring pod number per

plant as the singìe most important yie'ld component when he examined

heterosis in some Vicia faba crosses" F1 heteros.is over the better

parent was mainly due to an increased number of pods per plant, and in

no case dìd an Fl show heterosis for 100 seed weìght.

Shaalan et al.(1977) examined the effect of row spacing on yield

components in faba beans. In comparing 30 cm and 60 cm rows, they found

no signjficant effect of row spacing on pìant he'ight, pod weìght, seed

weÍght, seed number per plant or seed number per pod" In a similar

experiment in Sweden, Sjodin (1978) examined 12 cm,24 cm, and 45 cm row

spacing. H'is results differed from those of Shaalan et al.(i977) in



that he found significant effects of row spacing and seed weight

yieìd. Large seeded cultivars performed better at a row spacing of

cm; whereas smal I seeded cultivars had an opt'imal spac'ing of 12 cm.

Salih and Salih (1980) studied the'influence of seed sjze on yje]d in

faba beans and concluded that there was no relationshìp between seed

s'ize and f jnal y'ield. In th js experiment, however, seed size, measured

as 1,000 seed weight, was varied within cultivars only and so was an

attempt to exam'ine seedljng vigour, rather than an attempt to uncover nevJ

ge noty pes "

Keller and Bellucci (1980) agaìn emphasized the dom'inant role of pod

number per pìant as the most important yie'ld component. In study'ing the

effect of growth regu'lators on yìe1d, it was found that treatment of the

cultivar Herz Freya with gibereìlic acid (GA3) at the sjx leaf stage

'increased the number of pods per p'lant by 27% in 7977 and 25% i n 1978.

Concurrent wjth this increase in pod number, yìeld increased IB% and 40%

res pect i ve 1y.

In a long term study, Picard and Berthelem (1980) reported that for

15 out of 25 years, and for any gi ven geneti ca1 ìy d'isti nct type, yi eì d

stabì'lity was positively correlated with 1,000 seed weight" 0n the

basis of this i nformatìon, these authors suggested that ear'ly i ndi ca-

tions of yie'ld stability can be determined by exam'inìng 1,000 seed

weight at a range of different locations in a s'ingle season"

Though seed weight may be an indicator of yield stability, the

results of de Vries (1981) would d'iscount its role in breeding for h'igh

yieldìng abìììty. He reported that plants selected for higher y'ieìd

were characterized by an increased number of seeds per pod, and an

increased number of pods per pìant, rather than increased seed weight.

9
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Pandey (1981) examined the effect of planting dens'ity on yìeld

components ìn faba beans" He reported a significant decrease 'in the

number of pods per plant at h'igher densities, but the number of seeds

per pod, and seed we'ight were unaffected by variation in density. These

results regarding seed number per pod and seed weìght are in agreement

with those of Shaalan et al " (1977). However, it seems logical to
assume that jf seed number per pod'is unchanged, and pod number per

pìant decreased with increasing density, then the number of seeds per

plant decreased with ìncreas'ing density aìso. This is in direct

contrast with Shaalan et al. (1977) who showed no'influence of density

on seed number per pìant.

El-Zahib et al. (1980) reported no effect of density on pod number

per p'lant, seed number per pod, and seed weight.

Yield Component Genetics.

In other crops. Considerably ìess research effort has been expended

'i n attempti ng to understand i nheritance patterns and gene act ion

governing yie'ld components than has been spent on eluc'idating the'ir

phys iologica'l rel ations "

An early study by Woodworth (1931) revealed that yield components ìn

wheat were inherited ìndependentìy. This bode wel I for the y'ieì d

component approach since, at'least from these results, a complex genetic

infrastucture was not apparent"

Frankel ( 1947 ) , who al so worked wj th wheat, suggested that yj el d

components shoul d only be used as a breed'i ng tool with repì i cated

homozygous ljnes, because the heritabjlity of yie'ld components was low.



ii
Adams (1967), 'in a discussion of yìe'ld component compensation,

majntained that the negat'ive correlatjons observed between yield

components were caused by phys'iological conditions rather than being

genetìcaìly determined. Thus, he concluded that yieìd components could

be used successfuììy as selection criteria 'in a breeding program.

Fonseca and Patterson (i968), on the other hand, arrived at exactìy

the oppos'ite conclusion from their work with winter wheat. They found

that strong negative correlations among yield components could indeed

limit p'lant breeding progress based on these selection criteria

Duarte and Adams (I972) exam'ined yìeld components in field beans

( Phaseol us vulqarìs L.) and the effects of breeding for hìgh, modal or

low levels of expressìon of each separate component. They concluded

that in families where divergent types were produced with respect to

seed number per pod, and seed weight, these components assumed major

roles in determining yieìd. Th'is'indicated that for P. vulgaris, at

least, genetic varjabiìity and heritab'ility levels allowed for success-

ful breedjng of divergent types.

Tonguthaisrì (1977), who also worked with P. vulqaris reported that

gene action v¡as additjve for pod length, seed number per pod, and 100

seed weight. This author al so reported broad sense heritabi'l ity
estimates of BI% for 100 seed weight, and 90% for number of seeds per

pod and numbers of seeds per pìant" These results conflict with Frankel

(1947) who reported low heritab'ility as a limitat'ion of yìeìd components

(as earlier discussed); however, it shou'ld be noted that thìs comparison

is between two very different crops (wheat and peas) of two different

habjts (determinate and indetermjnate)"
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In chÍckpeas (C jcer ariet'inum L. ) a study by Kunadìa (1980) 'indicated

that the jnherìtance of yieìd and also the yieìd component, pod number

per pìant, was controlled ma'in1y by non-additive gene action.

In faba beans" Rowlands (1958) was a pioneer in the examination of

yi e1 d procurement i n f aba beans , espec'i aì 'ly 
wi th regard to the breedÍ ng

system of the crop" In a study of ten sprìng varietjes, he observed a

range in mean pod number per plant from 16.7 to 38.8" In comparing

open-poìlinated progeny with their parents, he discovered that the

number of pods per plant d'id not change between generations, but the

number of seeds per pod decl j ned signif icant'ly. The onìy yìe'ìd

component that was observed to be hìgh1y heritable was seed sjze"

Poulsen (1975) investigated further the effect of the breeding system

on yield, and reported that the number of pods per p'lant was the yfeìd

component which showed the greatest response to mode of poì I i nation

(i.e. self or cross). These results are in agreement with similar

exper"iments reported in the ljterature (niedel and Wort 1960; Free

1966). Poul sen al so reported higher seed weight fo1 ì owi ng se'lf-poì ì i na-

tìon, but suggested that this was a result of the lower number of seeds

per pod, and lower number of pods per p'lant observed under seìf-poìlina-

tion (Poulsen 1975)"

Cubero (I976) conducted an intensive evaluation of seven _U" faba

lines of diverse origin. 0n the basis of a 7 x 7 diallel cross, he

concl uded that number of seeds per pì ant and number of pods per node

showed overdominant gene action. Seed number per pod showed a sjmilar

tendency, but not quite as marked. Seed weight showed partia'l domj-

nance.
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Poulsen (1977) performed an analysjs simjlar to that of Cubero (1976)

in us'ing a 7 x 7 diallel cross to investigate gene action. His results

showed that all the yield components except number of pods per inflores-

cence showed high heritab'ilities (T )z 0"60)(Mather and Jìnks r9l7)"

Seed weight was found to have a narrow sense herìtability estjmate of

95%, seed number per pod 79%, seed yield 60%, seed number per plant 63%,

and number of pods per p'lant 73%" It was reported that most varjation

was due to additive gene effects, but some dominance effects were

detected" seed yie'ld, pod number per inflorescence, and seed weight

showed positive dominance effects (Pouìsen 1977). The importance of

addjtive genet'ic effects was corroborated by Suso (1980).

Mahmoud and Ibrahim (1978) reported that seed weight was controlled

by polygenesor by 4 to 5 major genes with modjfiers" They obtajned

broad sense heritability estimates between 44.3% and 77.2% for this

yi el d component"

Lawes and Newaz (I979) found that yie'ld components were controììed by

genes w'ith both additive and non-additive action" seed y'ieìd was

large'ly controlled by non-addjtive genes, a result wh'ich agrees wjth

those of Cubero (1970) and Poulsen (1977)"

Filippetti (1979) observed a wide range of genetic variabi'lity for

several yield components including number of seeds per pod, and seed

weight. This agrees with the results of Scarascia-Mugnozza and de Pace

(1979)" F'iì ippetti (i979) also reported that high broad sense herita-

bility estimates were obtained for number of seeds per pod and seed

weight"
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El-Zahjb, et al " (1980) d"iscovered very h'igh broad sense heritabi'lity

estimates for the fo'lìowing traits: pod number per plant (l=98.4%),

number of seeds per pod (T=99.9%) and seed weight (T=84.3%). Seed yie'ld

per pl ant however, had a s ignif icant'ly I ower broad sense herìtab'iì i ty

(I=2I.3%). These authors also reported a very close negative genetic

association between pods per pìant and both number of seeds per pod and

seed weìght. Specìal breeding techniques were suggested to overcome

this l'inkage.

It js apparent that the literature js not totaììy in agreement with

regards the genetics of yield components 'in V. faba. It would seem safe

to say that the heritab'i'lity of seed weight is quÍte h'igh. However, to

make definit'ive statements with respect to heritabÍIìty or gene action

for the other yield components would be premature.

Harvest Index.

The search for a reliable selectjon criterjon to assist in breeding

for yìeld d'id not end with yi_eìd components" In fact, as aìluded to jn

the previous discussion there are some dìfficultjes with yie'ld compo-

nents which can be viev¡ed as detract'ing from the advantages they offer

to plant breeders.

In a more physìologicaì ve'in, the concept of harvest index (HI) has

received considerable attention" In simple terms, HI is the ratjo of

the yield of graìn to the total above ground b'io'logical yie'ld (Donald

and Hamblin 7976). It is calculated by the fo'lìowing formula,

expressed as a percentage:

seed yìeìdHI (%) =

total dry matter yìe'ld
x 100



15

In an extensive review of the role of HI in plant breeding, Donald

and Hambl'in (1"g76) d'iscussed the origi n and devel opment of the HI

concept "

The beginnings of the llI concept are attributed to Beaven (1914) who

termed jt the "migration co-efficient", and calculated it on-a fresh

weìght basis. Engìedow and Wadham (1923) examined indices of s'ingle

plant yield, and concluded that on'ly this "migration co-effjcient" was

of any value. The concept was ìargeìy disregarded until Nìcoporovic

(1960) re-introduced the HI idea under the name of "co-effic'ient of

effectiveness of format'ion of economic yield". Fìnaììy, Donald (1962)

proposed the termino'logy of HI for the concept and that denotatjon has

rema i ned.

Phys iol ogy. The val ue of HI has been h'ighìy touted by several

authors as a means of measuring physiologìcaì adaptabiììty and assim'i-

ìate partitioning. Considerable interest has come from cereal breeders,

and by far most of the lìterature deals with HI from that point of view.

Sims (1963) compared wheat cultivars produced in three breeding eras

and found that HI increased wjth time to be highest jn the most recentìy

developed cultivars" There was no sìgnifjcant change'in b'ioìogica'l

yi eì d.

Syme ( 1970) exami ned ni ne wheat cul t ivars and found a highìy

significant correlation between yìeld and HI (r = 0.96**).

F'ischer (1975) sought to d'iscover which tra'its measureC on spaced

pìants would best predict pìot density performance. He found that HI

measured on a per plant basis, or on the central shoot, were the most
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closely corre'lated variables. (r=0"54** and r=0.65** respectiveìy). The

on'ly other sìgnificant correlations were much lower: grain weight per

pìant (r=0.31*) and kernel weight (r=0"32*).

Okolo (1977) used the HI of FZ spring wheat pìants as an estimator of

F3 and F4 bulk yie'lds. In four crosses, there was no sign'ificant

correlation discovered" McVetty (1980) reported an opposite result in
concludÌng that HI in a productivity and height framework was useful in

enhancing wheat breeder's effectiveness in selecting high yieìding

potentì a'l genotypes

In the indetermi¡a:þ_ crqp HI 'is not on'ly a recent and somet'imes

controversial concept but in addjtion, by hav'ing ìts origins in a cereal

breeding context it is a term largeìy synonymous wjth determinate crops.

The appìicabiìity to an 'indeterminate crop such as faba beans 'is by and

large undetermi ned.

Leonard (1962) reviewed the interrelation of vegetative and reproduc-

t'ive growth in 'indeterminate crops. He addressed the probìem of yieìd

development in determjnate versus indeterminate and made the point that
jn determinate pìants, each growth stage (e.g. fl oral primordia

inìtjatjon, pollination, and fertiììzation, etc.) is relatìveìy short,

and marked'ly different envjronmental conditions in each favour maximum

f Í nal y'ieì d. For i ndetermi nate p'l ants , these growth stages are extended

in tìme, and are subjected to the further comp'lication of ontogenetic

trends w'ithin the p'lant (Leonard 1962). 0bvious'ly, the indeterminate

habit adds a new dimension in y'ield assessment beyond those techniques

designed for crops of the determjnate habit.
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Schapaugh and l^Jilcox (1980) examined HI in determinate, semi-determi-

nate, and indeterminate soybean (Glycjne max (1") Merr.) straìns. They

did not quest'ion the advisabjìity of transferring the HI concept to the

non-determinate growlh habìt types. However, they did conclude that

within a maturity grouping, there was no relat'ionshjp between HI and

growbh habit"

Harvest Index Genetics"

Plant breed'i ng efforts which seek to i nfl uence HI (or for that

matter, any trait), require a basic knowledge of the range of existìng

variabil ity, and also the number of genes and gene act'ion involved.

Selection is most effective when a small number of genes are'involved

(Gamble 1962), and less effect jve for po'lygenicaì'ly controlled traits
(Shebeski and Evans 1973).

In the case of HI, however, the genetic information js extremely

scant, despite the apparent fundamental role of th'is concept. Rosejlle

and Frey (1975) reported broad sense heritability estimates of between

0"47 and 0.90 for HI in oats" Bhatt (7976) studied HI jnherjtance in

eight wheat cultivars. A wjde range of variab'iìity for HI was reported;

as weì ì , broad sense heritabi'l'ity estÍmates rangì ng f rom 0.48 to 0.88

(mean=0.70) were reported. The gene action was found to be'largely

additive with a mjnimum gene number rangÍng from 0.68 to 3.17 (Bhatt

1e76)

In v. faba, onìy one study of the genetics of HI has been reported.

De Vries (1979) indjcated a broad sense heritability estimate of between

0.40 and 0.70 for HI in faba beans" This author concluded that HI

offered no prospects as a yìeìd breedjng criterion in thìs crop"
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Dry Matter Accumulation" Total dry matter accumulation provìdes an

ì ntegrated accouni of the "abi i'ity of a genotype to exp'loit its

envi ronment" (Donaì d and Hambl i n 1976). The total dry matter accumul a-

tion of a genotype is the yìeìd value when the genotype js grown for

forage purposes while total dry matter production provides a basis for
seed yieìd as determjned by HI in genotypes grown for seed y'ield. A

natural starting point for examining y'ield related trait jnterrelatìon-

shìps in faba beans is thus dry matter accumul ation. However, the

ljterature is rather scant in the area of faba bean dry matter accumula-

tion.

Ishag (1973) studied dry matter production in faba beans using growth

anaìysis techniques. The results obtained, based on four cultivars

under British conditions, indicated the maximum reproductive growth rate

d'id not coi ncide with the most favourable photosynthetic conditions

(i.e. ìight, temperature, leaf area index). It was suggested that in
order to obtain maximum yield, two physio'logical criteria would have to

be met: (1) the need for a ìarge leaf area duration prior to flowering,

and (i'i ) the need for a ì arge I eaf area at poddì ng.

Thompson (1979) obtained results that would seem to concur with those

of Ishaq (1973)" The growth of a spring faba bean under luxurjant

cond'itions (onìy light, temperature, or c02 ìimit'ing) was compared to

growth under control conditions (corresponding to normal agronomic

practice). It lvas díscovered that there was a marked increase in dry

matter production under luxuriant conditions attributable largeìy to an

increased leaf area index (8.0 versus 5.0), and 'increased leaf area

duration (514 versus 309 LAI days), The increase in dry matter
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production, however, was accompan'ied by a decrease 'in HI so that seed

yield remained largely unchanged" Ihe outcome of these experiments led

Thompson (r979) to concl ude that research efforts to 'improve the

photosynthetjc eficiency, at least for the cultivar Herz Freya, would

not ì ìke'ly be as rewardi ng as research aimed at 'improvi ng assimi late

partit'ion'ing. Thompson and Tayìor (1981) reported similar results from

the continuatjon of these experiments cver the next years.

Gehriger et al. (1979) presented somewhat confl'ictìng results. In

examining the influence of decapitation on faba bean yieìd, they found

that HI was extremeìy stable over the three decap'itation treatments and

control plants. These authors concluded from this result that 'it was

the b'io'logica'l mass (i.e. dry matter accumulation) that actual ly limited

grai n yiel d.

It is obvious that the physiologìca'l jnterrelationships of dry matter

production, HI, and yiel d procurement j n faba beans requi re further

el uci dation"



MATERTALS AND METHODS

Accession Characteri zati on

Seed source.

Seed was obtained from the University of Manitoba faba bean germplasm

collection'in which each strain was accessjoned and designated as one in

the series 2N1 through 2N535" This collection of accessions draws from

a world wide base, and includes entries of European cultivars, ICARDA

( Internationa'l centre for Agri cuì tural Research i n the Dry Areas )

strains, and strains of Middle Eastern origin. It includes both spring

and w'inter types, and major, minor, equina and paucijuga sub-specìes.

PlantÍng pattern.

In the spring of 1980, seed of these 53b accessions was planted.

!^fhere seed size permitted, a cone seeder pul ìed beh'ind a tractor was

used; if seeds were too large for mechanical planting, they were hand

pìanted. tach accessìon was represented by approximate'ly zo seeds

pìanted jn a three meter row. Rows (j.e. accessions) were spaced on 60

cm centers, and path ways were 1m in width" Two guard rows of the

cultivar Herz Freya were planted at either end of the accession block.

Accession lines were not randomized over the block, but arranged jn

order with 2N 1 planted jn the north-east corner. The resuìting

pìanting pattern is i I I ustated in Figure 1.

-20-
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The spring of 1980 was earìy, by Manìtoba standards, with the result

that seeding was compìeted in two days by Apriì 28,1980" Soil moisture

and post-p'lant'ing precipitatjon were far below normal , however, and many

l'ines failed to germinate until irrigation was appìjed in June.

For 1981, the plant'ing pattern was exact]y the same as it was in 1980

with the exceptìon that 40 new accessions (2N536-2N576) were added.
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Aga'in the spring was early, and seeding was compìeted by Apriì 26, rgïr.
Soil moisture was much better than 1980, and allowed for more even and

earlier germination. 0nce again, though, post-pìanting precìp-itatìon

was minimal. Irrigation was applied May 20, 1981, and then adequate

natural prec'ipitation followed. Accession ZN 1 was

again placed in the northeast corner, so that for each 1ine, solar

orjentation was identical for both years.

Data Collection.

During the growing seasons, each ljne was observed and data collected

for the line as a whole for two characteristics:

j) Days from pìantìng to emergence (EMERG).

ij) Days from emergence to first-flower (FL0[,JER).

The majority of the data collection took pìace at harvest time" The

source of repì'ication was singìe pìants, with three per accession l'ine

characterized individual'ly. As much as possìb1e, the three pìants

chosen were disease free, and representative of the accessjon line in
general . At harvest, the foì ì owi ng measurements were taken on each

single plant.

i i i ) number of pods per p'lant (PODS).

iv) plant he'ight in cent jmeters (HtIGHT).

v) days from pìanting to maturìty (MATURITy).

vi) number of podded nodes per plant (NODES)

vii) number of stalks per plant (STALKS).

Each plant was cut at ground level, then bagged and tagged, and taken

i ndoors to dry. l,Jhen the plant dried down to approximately g-ro%

moìsture, it was then ready for threshing. At threshing, the folìowing

i nformation was obtai ned for each p'lant:
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v'iii) total weìght of seeds and plant material in grams (TDM).

'ix) total weìght of seeds onìy ì n grams (YItLD)"

x) total number of seeds (SEEDS).

h/ith all the above information at hand, it was than a simpìe matter

to derive the final set of variables:

xi) number of seeds per pod (SEEDS/POD).

xii) number of pods per podded node (PPN0DE).

xi i i ) 1,000 seed weight (MKI^JT).

xi v) harvest i ndex (HI ).

The accession material was grown on Red River clay soiì, and except

for irrigation to 'initiate germínation, neceìved only natural precipita-

tion in both years. In 1980, precipitatìon over the growing season was

230 mm. In 1981, prec'ipitation was 330 mm. Fertility levels were not

tested, but considered adequate and so no additional fert'il izer was

added. Seeds were inoculated wjth Rhizobium legl_lgle¡lm bacteria at

the time of pìanting.

Cross Breeding Program

Selection of Parents" Parents for six crosses were selected usìng

the accessj on performance data that was col lected duri ng the fi rst

summer (1980)" The accessìons were first divided ìnto major and mjnor

sub-divis'ions.

The parents were selected from each group on the basis of the'ir

performance relative to the total accession popu'latjon for two yjeld

related traits:
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i) Total dry matter production plant (TDM).

ij) Harvest index (HI).

The two tra'its, TDM and HI were examined simultaneousìy ìn order that

plants good for both characterìstics, good for one and poor for the

other, and poor for both were selected. In addit'ion, consjderat'ion was

given to the 1980 performance rating for disease resìstance, 'lodgi 
ng

resistance and generaì uniformity.

No reciprocal crosses were performed. l.lherever possible the

type was used as the female parent to maximize seed set (Omar and

leBo ) .

Pìanting procedure indoors"

ml nor

Hawt'i n

Seed from a s ì ngì e pì ant of each sel ected accessj on was used for

parental materi al i n the growbh chamber" For each cross, 12 femal e

parents and eìght mal e parents were pl anted i n three successj ve

pìantings spaced a week apart. Seeds were scarified prior to pìant'ing,

and then pìaced one seed per pot in 13 cm d'iameter clay pots" The sojl

mixture was a 1:1:1 m'ixture of loam, sand and peat fertilized with

11-48-0. Rhizobium leguminosarum inoculum was app'l ied to the soil

surface of each pot after pìanting, and watered in"

Growing conditions"

Seeds germinated, and contjnued to grow under growth chamber conditions

of ?2 degrees Celsius day and 15 degrees Celsjus night and a 16 hour day

'length" Relative humjdity was constant at 50%. Light intens'ity was

400 utn-2r-1 uncl gro-ìux r,;icje spectrunl flouresccnt tubes vrere used.
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Crossinq procedure.

Female parent plants were emasculated prior to po'llen maturìty. In the

emasculation procedure, the keeì petal, anthers and stamens were removed

complete]y. Poilen from the male parent was pìaced on the stìgma, the

flower remnants closed aga'in and the cross identified" A maxjmum of

three flowers per node were emasculated and pollinated.

Both male and female parents were manualìy trìpped to ensure self-po'lli-

nation where desired. Some plants were "topped" in an attempt to

i ncrease seed set j n I ower pods" At the pod set stage al I p'l ants

recejved supplementary nutrients ìn the form of water soluble 20-20-20

fertilizer.

Crossed and selfed seed was separate'ly harvested at maturìty.

Fl Hybrid Yield Evaluation. Plot Density.

The material from the cross breeding program was evaluated for yield

in a field trial during the fo'llowing summer. For each cross, there

were five different genotypes that were compared:

i) 0PP1 - seed selected at random from bulked seed harvested jn

1980 from the accessìon p'lot, femaìe parent.

ii) INBP1 - seed obtajned from selfed parents in crossìng program,

female parent.

iii) F1 HYBRID - seed obtained from crossjng program.

iv) INBP2 - seed obtained from selfed parents in crossìng program,

male parent.

v) 0PP2 - seed selected at random from bulked seed harvested in

1980 from the accession pìot, maìe parent.
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AlI six crosses were represented 'in a spììt-pìof experimental design.

The six crosses made up the maìn p'lots, and the five genotypes per cross

represented the sub-pìots" The experìment conta'ined three repl'icates

w'ith genotypes randomized within crosses.

Each genotype or sub-plot consisted of a singìe row,1.5m ìn ìength,

planted at a densìty of 25 seeds per row" t.Jith rows on 30 cm centers,

this simulated commercial p'lanting densities. Guard rows of the

cultivar Diana were pìanted at each end.

Seed rows were opened usi ng a mechani caì seeder, but seeds were

planted by hand. Rhizobium legum'inosarum inoculum was appìied at this

tìme. In all other respects, the growing conditions were jdentical to

those of the access'ion materi al .

Plots were cut at ground level, and stooked at maturìty. Foìlowing a

drying period of approx'imately 10 days, the plant material from each

pìot was weìghed to determine TDM. Folìowing this 'it was threshed, and

the seed alone weìghed to determ'ine yieìd.

Fl Yield Component Analysis. Spaced Plants.

In addítion to the yìeìd trial, the material from the cross'ing

program also went to the field in a yieìd component analysis experiment.

In this case, for each cross, three genotypes were compared:

i) IBPl - seed obtained from selfed parent in cross'ing program,

female parent"

ii) F1 HYBRID - seed obtained from crossing program"

iii) IBP2 - seed obtained from selfed parent 'in crossing program,

ma'l e pa rent "
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Aga'i n, al I cros ses were represented i n a spl i t pì of experìmentaì

design i n which the s'ix crosses made up the mai n p'lots, and the three

genotypes per cross made up the, sub-pìots" This experiment contained

tv¿o rep'l'icates with crosses randomjzed with'in repìÍcates, and genotypes

randomized withjn crosses" Two guard rows of the cultivar Diana were

included at either end"

Each genotype or sub-pìot consjsted of a s'ingìe row, Zn in'length,

pìanted at a density of rz seeds/row" 0n 60 cm row spacing, thjs was

considered spaced plant density, or plant breeder's selection density.

The pìanting method was exactly the same as that described for the Fl

yieì d eval uation"

At maturity, a total of fjve pìants per p'lot were examined individu-

aììy. Each plant was identified and handled ìndividual'ly in exactly the

same manner as previously descrjbed for the accession material with the

result that each pìant was characterized for the foliow'ing traits:
i ) number of pods per p'la nt (PODS ) .

ii) plant height jn cm (HtIGHT)

iii) days from pìant'ing to maturity (MATURITY).

iv) number of podded nodes per plant (NODES).

v) number of stalks per pìant (STALKS).

v'i ) number of nodes to f irst pod (NNFP)"

vii) total weight of seeds and plant material (IDM).

vjii) total we'ight of seeds only (YIELD).

ix) total number of seeds (SEEDS)"

x) number of seeds per pod (SEEDS/P0D).

xi) number of pods per podded node (PPNODE).
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1,000 seed wejght (MKI,JT).

harvest index (HI).

Stat j sti ca I Anaì ys i s

Accessi on characteri zati on.

Data collected on the 535 accession lines in 1980 and 1981 was first
analyzed for simpìe statist'ics such as means and standard deviations

(steel and rorrie 1960). In addition, frequency d'istrjbutions and

simpì e I i near regressions were cal cul ated"

The data lvas also analyzed by several multivarjate statistjcal

methods. Firstìy, a factor analys'is was performed which invoked

iterated prì ncì pal ax'i s factori ng (Harman 1965) and rotatjon by the

varimax procedure (Kaiser 1958). Secondly, djscrimjnate anaìys'is usìng

the genera'lized squared distance model (Kendaìl and Stuart 1961) was

empì oyed. Mu'lt'ipì e regression anaìyses rlúere al so performed, and

correlation co-efficients calculated. All of these statistical

techniques were carried out on the University of Manitoba computer usìng

available SAS programs (Helwig and Council 1979).

F1 eval uation.

The data from both field experiments (pìot density y'ieìd eva'luatìon,

and spaced p'lant analysis) was ana'lyzed as spl it-p1ot des'igns. Again,

the local'ly avaìlable SAS (Helwig and Council I979) programs were used

ì n computation"

xji)
xiii)



RESULTS AND DISCUSSION

Accession Characterization

I ntroducti on.

ïhe raw data, tabulated on a per plant basis, for i9B0 and 1981 is

too cop'ious for thjs report but Appendices A and B list mean data for

each accession line for 1980 and 1981 respect'ive'ly. It is obv'ious both

from per pìant data, and per line data, that total dry matter production

(TDM) and yield were h'igher in 1980 than 1981. Th'is result is contra-

dìctory to the generaì trend exhib'ited by experimental pìots (McVetty,

personal communication)2, and commercial fields (Rogalsky, persona'l
.)

communication)"" In terms of micro-plot conditions, however, the result

is not as surprising as first appearances would ind'icate. The spring

and early summer of 1980 were extremely dry; thus, germination was

sporadic, and ear'ly p'lant development was restricted. Conditions

changed in August and September 1980 such that these two months were wet

and cool, thus favouring p'lant development" In conjunction with these

conditions, the indeterminate habit of fababeans resulted in continued

flower, p0d, and dry matter production welI into the "normal" harvest

peri od" S'ince pl ants were bei ng harvested 'i ndi v'iduaì ìy by hand,

development was allowed to cont'inue, until frost finalìy halted growth.

McVetty, P.B.t. Unpubìished data

Rogaìsky, J" Manitoba Department Agriculture, unpublished data.

2

J of

30
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The 1981 growing season began much the same way as 1980" However,

precìpìtation followed much closer after seeding. Durìng, June and

Ju'ly, temperatures were moderate and moisture supp]y was more than

adequate; these conditions were very favourable to fababean growth. In

August, condi ti ons turned dry" As we1 I , very severe wi nds duri ng a

summer storm whipped pìants around and substantial'ly damaged many stems.

In combination with the mo'isture stress, these condjtions halted p'lant

growth comp'leteìy and resulted in maturation of all lines simultaneous-

ìy. In comparison to the 1980 season, there was less tjme foldry
matter product'ion, the flowering period was much shorter, but most

important'ly, grai n f il ì i ng was abruptìy ended at an ear'ly stage.

The mean values, for each characteristic, over the entjre accessjon

population are presented in Table 1. Both years are represented to

allow for direct comparison.

As is shown in Table 1, the emergence was faster and more uniform in

1981 than in 1980. lhis reflected the d'ifference in soil moisture at

pìanting time between the two years. The number of days from emergence

to f i rst f I ower was vi rtual ly equa'l j n both years.

The number of days to maturity was much longer in 1980 conrpared to

1981, and once again reflected c'ljmatic differences between the years.

Yjeld and TDM were approximately tw'ice as high in 1980 versus 1981 for

reasons prevìously discussed. HI was sl'ightly lower in 1981" Mean

pìant heìght in i981 was higher than in 1980. It seems natural to

assume a posjtive correlation between TDM and height, and on this basis

one would expect that the 1980 mean plant height would be greater than

that for i981' In fact the reverse is true, which leads to a re-exami-

nation of the assumption. 0n closer examinat'ion, the assumption that
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TABLT 1

Comparison of 1980 and 1981 populatjon means

Characteri sti c Yea r
1980 19 81

Mean s. t. Mean s. t.

EMTRG (days)

FLOI,JER (days)

S EEDS/POD

S EEDS

PODS

HEIGHT (cm)

MATURITY (days)

YITLD (g)

TDM (g)

STALKS

NOD ES

P PNODE

MKWT (g)

HI (%)

24 .24 0. 13

30.30 0. 14

2.62 0.02

52.09 0.67

19.60 0.23

92.60 0.42

108.46 0.19

24.14 0. 30

50.57 0.49

3 " 73 0.05

11.68 0.12

1.68 0.01

535"26 7.37

46.34 0.37

33.75

29.08

2.60

7 3.47

28"29

79.73

135.70

5I.97

103.49

4 "34

19 "47

1.46

840.52

50.89

0.27

0. 10

0"02

1 .09

0. 37

0.45

0. 33

0. 65

r.20

0.06

0.24

0.01

9.44

0"37
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plant height and TDM are positíve'ly correlated is correct (see Table B).

However, it seems that the assumption is valid within seasons onìy, not

between seasons.

As expected, the mean value for the primary yjeìd component, pod

number per plant, foìlowed bas'icalìy the same trend as y.ieìd, being

higher jn 1980" The number of seeds per p1ant, and number of podded

nodes followed a simiìar pattern. The value for seed number per pod was

exactìy the same in both years. Pod number per podded node was slightly
h'igher in 1981. This js perhaps an indjcator of sìightly more

favourable conditions at anthes'is in 1981, but ìs certainìy not

conclusive evidence. Mean seed we'ight was h'igher jn 1980, but in both

years showed a h'igh degree of variabi I ity. The premature maturat'ion

caused by the stem breakage in the wjnd storm most probab'ly ìnfluenced

these results and caused the poorer 1981 performance.

Frequency Di stri butions.

TDM, yield and HI. ,It js obvious from the previous discuss'ion that,

based at least on most absolute parameters, the accession population as

a whole was significantìy ìess product'ive in 1981 compared to 1980" An

examination of frequency distributions for some of the characterìstics

will reveal whether or not withjn each year the popuìations acted

sjmilarly over their given range of varjabjl ìty.
The TDM frequency di stributions are given i n Figure 3" Both

distributions appear fair'ly normal with the exception of a tendency to

be skewed ìeft, in that there was a rapid rjse to the maximum frequency

level" After the maximum peak was reached, the decline in frequency was

much less rapid" The 1981 distribution was slìghtìy more compact around
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the mean in comparison to the 1980 distribution. However, in both

cases, the interval defined by tw'ice the standard deviation on either

side of the mean (X + 2 S"D.) conta'ined over 97% of the accession

strains" The range'in mean TDM per plant for 1980 was from less than 20

g to over 260 g; for 1981 the correspondÍng range was 10g to 120 g per

plant"

The frequency distributions for yield are shown in Figure 4" The

distributions depicted similar trends to the TDM distributions, in that

they were both skewed sìightly left of normal agaìn. It appeared,

however, that for yield the skewness was not nearly as severe. The rise

was slower to the left of maxjmum frequency'in comparison to the TDM

d'istributions. For both yield curves, though, the rise to maximum

frequency was faster than the decline from maximum. Once again, the

y'ield distribution for 1981 appeared sìightìy more compact than did the

1980 distribution. In both cases, the 'interval defined by twice the

standard deviation on either side of the mean (x + 2 s.D.) contained

over 96% of the accession ljnes. Mean yieìd per plant ranged between 0g

and 1309 in 1980, and between 0g and 70g in 1981"

As a unitless ratio, HI by definition can on'ly take values between 0%

and 100%. Thjs allowed for a direct comparison between seasons without

the jnfluence of actual yield or TDM values. Figure 5 illustrates the

frequency dìstributions of HI over both seasons. In both years, there

were no HI values in excess of 75-80%" Both distribution curves rose

slowiy to a peak between 45-55%, and then dropped rapidly beyond that

point. Thjs resulted'in the curves appearing to be skewed to the rìght

of normal" The HI curve for 1980 showed a distjnct peak at 55%, whereas
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the peak for 1981 was less distinct and ranged between 45% and SS%"

Mean HI values ranged fron 0% to approxìmatery 7s% in both years.

Yield components. The frequency distrìbutions for pod number per

p]ant are shown'in Figure 6. In a pattern sjmilar to the y.ieìd curve,

they showed a tendency to skew to the left. The range in pod number per

pìant was 0 to 90 pods in 1980, and 0 to 60 in 1981"

For seed number per pod, the distributions were almost identical (see

Figure 7)" Not only were the means equivalent as earl'ier discussed, but

the range of thjs character was practically identical in both years.

The observed range in varìabiìity for mean number of seeds per pod was

from 0"8 through 4"0. The distributions themselves were very sjm'ilar

from year to year in that both approximate a normal djstribution,

The frequency distribution for 1000 seed weight (MKWT) exhibited by

the accessions is shown in Figure 8. The 1980 frequency distrjbutjon js

unique from all the previous djstrjbutions'in possessìng an apparent

second peak. The curve showed the major frequency peak at a 1000 seed

weight value of around 7009, and a secondary peak, less distìnct, .in the

range of 1100 - 1200g. This secondary peak was attributable to those

lines of the maior type which are by definjtion higher in seed size (and

hence, seed weight). The peak was of a much lower total height because

the University of Manitoba accession collection is comprìsed, in'large
päÉ, of minor types, with major types having less representatjon. 0n

examining the 1981 distribution for seed weight, however, the secondary

peak is not apparent. There is a slight ìevelling of the downward sìope

of the curve at about 8009, but this could be as easiìy attributed to

statistjcal deviation as it could be to a significant effect" The
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unique two-peak distribution of i980 is not reproduced in 1981. It is

felt that the unnatural maturation conditions jn 1981 halted gra'in

fil ì ì ng and so severely restricted the expressÌon of seed weìght,

espec'iaìy in the l arger seed weight types. Seed weight exhib j ted a w'ide

range of variabilìty jn both years" Values for 1980 ranged from less

than 2509 per 1,000 seeds to greater than 2,000g. In 1981, the range

was not as great (from 2009 to 1500 g), and another indication of the

effects of the abnormal arrest in grain filìing.
Simple Linear Regressions.

A further step in the characterization of the accession population

was to investigate the extent to which it could be considered as a

compos'ite of minor and major sub-popuìations.

The minor subspecies is characterized as an erect plant, with low

t'iller number and producing small, round seeds possessing a 1,000 seed

weight'less than B00g (cubero r974). The major subspec'ies, in contrast,
'is characterized by a shorter, bushier pìant type, produci ng 'large,

flat seeds with a 1,000 seed weight in excess of 12009 (cubero 1974).

The frequency di stri butjons i ndi cated that there was obvi ousìy no

distinct djvisjon between maior and minor accessions based soìeìy on

seed weight or height. Rather, a continuum exjsted from minor types,

through equina, to major and any division between sub-specìes based on

seed weight would be strictìy arbitrary and highly subjectjve"

It was felt, though, that one should test whether in fact genotypes

of higher seed weight were in fact shorter; or for that matter, Ìf any

simple trends could be detected defining relationships between seed

we'ight and various yield components" Table 2 summarizes these simp'le

linear regression analyses. seed weight was regressed on height, pod
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number per plant, seed number per p]ant, seed number per pod, stalks,

number of podded nodes, pod number per podded node, y.ield and rDM

respectiveìy. The resultant F-ratios are listed.

It is obvious from Table 2, that there was a very strong reìationshìp

between seed weight and height (p=.001). The est.imated s'lope of the

regression I i ne was negat'ive 'in both years which i nd jcated that
increasing seed weight was associated w'ith decreasing p'lant he.ight, as

expected. A similar relatjonshjp existed for the yield components: in
both years, F-ratios were highly significant (p = .001) , and sì ope

estimates were negative and of the same order of magnitude in both

years.

A variable whìch showed a positjve association w'ith seed weight was

the number of stalks per plant. In 1980 the regression was significant
(p=.05) , and i n 1981 it was highly signìficant (p=.001 ). Sì ope

estjmates were 11.56 and ?7"94 respectively" Aga.in, this js an expected

result since maior subspecies are characterized by a bushier plant type.

|,,/ith regard to the two yield parameters, yjerd and rDM, there was

again a positive assocìation w'ith seed size. This indicated that higher

yield was associated with increased seed size,

especiaìly in the intermediate seed weìght range. It
woul d be premature to suggest sel ection for higher y'ie'ld based on seed

weight al one, however, s'ince adequate representatjon of heavj er seed

weight genotypes is lack'ing, In addition, mechan'ical harvest techni-
ques, wh'ich lend themselves to smaller seed type, must also be kept in

mi nd.



44

TABLE 2

F-rat'ios and sì ope est jmates f or seed we'ight regressed on varj ous y'ie'ld
components (1980 and 1981)

Dependent vari abl e: 1 ,000 seed we'ight

1980 1981

regressed on F-rat i o F-ratio

HEI GHT

PODS

SEEDS

S TIDS/POD

STALKS

NODTS

P PNOD E

Y IELD

ÏDM

-6.32

- 10.9 7

4.43

-178" 95

11.56

1a na

-452.39

2.64

1.45

52.34***

1 14. 10***

179.10***

57.94***

3 " 16*

65.19***

64.43***

16.93***

17.68***

_? oo

-13 " 28

- 4.6r

-86.62

27 "94

-1 5.83

-335.45

4 "78

r.47

26.55***

10 1 .43***

105.37***

1 5. 7 3***

18. 5 5***

32.69***

138.97***

20" 07***

4.86**

* sìgnificant

** significant
*** s'ignificant

at P=. 95

at P=. 61

at P=.961
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Rank Correlation"

As a further investigation of the similarities and djfferences

between the 1980 resu'lts, and those of 1981 , a rank correl ati on ana'lys i s

was performed" Ihe fjrst step i n thjs analysìs was to rank each

accession in order for each of its TDM, yieìd, and HI values in 1990"

The same procedure was then appì i ed to the 1981 data. l^/ith each strai n

ranked withjn each year, the correlation between 1980 rank and 1981 rank

was determined. The summary rank correlation matrix 'is given in Table

3.

The correlation co-efficients on the diagonal are of prime interest

i n thjs ana'lysis, since they furnish i nformation regardi ng the same

variable over both years"

The rank correlation showed a very high positive correlation

(r=0.999, significant at p=.001) between TDM rank in 1980 and rDM rank

in 1981. This was noteworthy since it indicated that relative to each

other, the stra'ins performed very sÍmiìaeìy jn IDM production over both

seasons "

A similar situation exjsted for the rank correlation for y'ield.

There was a hìgh'ly sìgnificant (p=.001) posjtive assoc'iatjon (r=0.682)

between yield rank in 1980 and y'ield rank in 1981. Though not as strong

an as soci at i on as fo r TDM , the rank correl ati on for yi el d aga'i n

indicated that relative to each other, the strains performed similar'ly

in both years.

The rank correlation for HI was non-sìgnificant, thus indicating no

relatìonship between 1980 rank and 1981 rank for this parameter. This

result could arise for several reasons. Firstìy, HI'is a derived



46

TABLE 3

Rank-correlatjon summary for TDM, yieìd and HI in 1980 and 1981
accession popul ations

TDM 81 HI 81 YIELD 81

TDM B0 0"ggg*** 0"143 0"842***

HI 80 -0"142 -0.027 -0.118

YIELD B0 0"907*** 0.105 0.692***

***S'ignificant at p="001
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variable from yie'ld and TDM, and therefore suffered since there were now

two Sources of variabi'l'ity impinging on its calculation. This could

result'in excessive varjability masking an underlying re'lationshìp. The

second explanatìon, is that there sìmpìy was no relationship between HI

values from year to year, 'indicating a lack of genetic control over this

traìt

In summary, the rank correlation analysis showed a very strong

association between 1980 and 1981 rankings for yieìd and TDM, but not

for HI" Thjs meant that, relative to each other, the various genotypes

(accessìon lines) behaved similarly over both years. Despite env'iron-

mental differences between the years which caused absolute differences

between 1980 and 1981 performance, the genetic components which

determined yield and TDM pìayed major roles. The nature of the genotype

X environment interaction was consistent over both years, but the

magnìtude changed considerabìy.

D'iscrimi nate Analys i s.

As opposed to cluster analysìs which seeks to uncover "natural "

sub-groupì ngs w'ithi n a popul ati on , dì scrìm'i nate analys'is beg'i ns wi th an

e Þriori assumption of 2 or more sub-popu'lations (Svab and Janossy 197i;

SÍngh and Chaudhary i979). A di scrimi nate funct ion of the fo1 ì owi ng

form i s then cal cul ated:

Z=brXr*bZXz bXnn

X.
1

where = variables measured
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bi = regress'ion co-efficient

This function is calculated based on Z values such that the rat'io

variance between groups is maximized
variance witþiiñ groups

The measure of effectiveness of a given discriminate function js the

number or percentage of jndÍviduals misclassjfied (that is, those cases

where the function pìaces a line in a group, different from that one

which into which it is pìaced a priori).

For many of the accession straÍns, there was some lim'ited jnformation

on geographic region of origìn (or at least, the source from which the

strain was obtained). This geographic "origìn" data was used as the a

prori class'ification criterion to pìace strajns into one of three

groups: l^.festern Europe (designated as uK), Eastern turope (designated

as CZECH), and Mfddle East (designated as EGYPT). Discriminate anal¡rsis

was then performed using the appropriate sAS computer program (Helw'ig

and Councj I 1979).

A d'iscriminate function was calculated for each year; the co-effi-
cients of the linear functions are given in Tables 4 and 5.

0n the basis of these functions, strains were then classified as

be]ongì ng to one of the three groups" where the funct'!on caused a

strain to be class'ified into a group other than that group to which it
was originalìy assigned, a misclassification resulted. For a compìete

list of misclassified strains in each year, consult Appendìx c" A
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TABLE 4

L'inear co-effic'ients from 1980 discriminate analysis

Group

VARIABLE CZECH EQYPT UK

CO NSTANT
EMERG

FL OI,JE R

S TEDS
PODS

H EI GHT
MATUR ITY
Y IELD
TDM

NODIS
STALKS
Hi
S EEDS / POD

P PNOD E

MKI,JT

-306.652
-0. 1 23
1.313

-0 " 463
-2.623
0.429
0. 798

-1 .638
0.546
7.210
0. 523
1.427

25.2I0
99" 107

0 .046

-299. 093
-0. 078
1.329

-0.447
-2.612
0.289
0.797

-1.687
0.563
7.046
0.92r
1.450

24.245
1 01 .434

0.047

-3Ir.497
-0.r24
I.37I

-0.452
-2.618
0.389
0.822

-1.660
0"551
7 .099
0.7?6
1 .433

25.323
1 00. 208

0.047
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TABLT 5

Ljnear co'effjc'ients from 1981 discriminate ana'lysis

Grou p

VARIABLE CZECH EQ YPT UK

CONSTANT
EMERG

FL 0l,lE R

SEEDS
PODS

HEIGHT
MATUR I TY
Y IELD
TDM

NODES

STALKS
HI
SEEDS/POD
P PNODE

MKl{rT

-1529.433
0"789
0.060

-r.294
-0.426

1 .998
4.7 07
0.130

-0.961
9.124
9"765
0.044

34.074
56.461
0.044

- 1 49 5.809
0.683

-0.039
-1"323
-0.375

1 .843
4.608
0" 156

-0 " 961
9.061

10.112
0.051

33. 704
58.659
0.045

-1510.716
0. 790
0.082

-r.297
-0.373

1 .881
4.638
0.035

-0. 907
9.056
I "772
0.042

34. 415
5 7. 333
0"045
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summary of the results is given in Table 6. From this table, one can

read the success of the function for a gìven group down the diagona'1.

Thus, in 1980, the function was successful in pìaci ng 67.7% of prior
classifìed czEcH strains into the czECH group. The corresponding

figures for EGYPT and uK were 92.4% and 27.9% respect.iveìy. For i9g1

the success rates were 66.3%, B6"s% and 4g.s% respectiveìy.

In terms of misclassifications, the functions were about equivaìent

in either year. In 1980, a total of 118 strains were misclassified, or

about 26%- For 1981, the number was 12I or about 27%" This indjcated

that the discriminate anaìysis was reasonably successful in developing a

criterion by which the geographic regìon of origin of these strains
could be djstinguished. Though a 27% misclassficatjon rate is not

perfect, obviousìy, it is withjn the range of acceptabiìity (Brewster,

persona'l communication). 4

In addition to a mere calculation of misclassification percent, it
was instructive to examj ne more c'lose'ly the nature of these misclassif j-
cations" The first observation of interest was that there appeared to
be an unusual]y ìarge number of strains that were misclassified ìn both

years. That is, over both years, there was a total of 64 accession

strains which were repeat misclassjfications. If the mjsclassif.ication
process occurred at random, one would expect 31.95 lines to be repeat

misclassifications" A chi-square test (Table 7), showed that the resuìt

was a highly significant deviation from what would be expected.

4 Brewster, J,F. Department of Statist'ics, University of Manjtoba.



Summary of the number of
groups CZECH, EGYPT and UK

1981

FROM

GROUP

TABLE 6

strains classified 'into each of the three
by the discriminate functions for 1980 and

(Percents in brackets)

C ZECH

EQYPT

UK

C ZICH

19811980

69 69
(67"65) (66.35)

I2
(4" 7B)

33
( 31.73)

INTO GROUP

EGYPT

19811980

TOTAL

I7
(6"e4)

19
(18.45 )

5?

13 12
(r2"75) (11"54)

232 2r2
(e2"43) (86.53)

1 14 105
(24"e5) (23"23)

1980

UK

42
(40"38)

1981

20 23
(1e"61) (22"12)

34
(33.01)

287 258
(62"80) (57.07)

7

(2"7s)

29
(27 "BB)

TOTAL

1980 1981

16
(6.53)

50
(48"54)

r02
( 1oo)

56 89
(r2"25) ( 1e" 6e )

25t 245(1oo) (1oo)

104 103
(1oo) (100)

104
( 100" o)

457
(1oo"o)

45?
( 100.0)
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TABLE 7

Chi-square test for misclassjfications

CATEGORY EXPECTED OBSERVED CHI-SQUARE

Misclassified
both years (.26) ( .27) (455)= 31.85 64 32.45

M'isclassified
1980 (.26) (455)=118.30 118 0

Misclassified
1981 (.27) (455) =722.85 123 0

Correctly
classified [1-(60)]455=182.00 i50 5.62

3E:TF

*** significant at p=.691.
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The second poìnt of note continued in the vejn of misc'ìassification

errors, and dealt specìfically with the type of emor. That js, with

three groups, there were sjx possible types of misclass'ification errors

(i"e. a uK strain could be classjfjed as czECH or vice-versa, and so

on). In spite of there being these six types of misclassification in

each year, 48 out of the 62 repeat misclassifications were of exactly

the same type in both years" In other words, an unusually hjgh number

of the repeat misclassifications were misclassifìed the same way both

years

Therefore, â S'ign'ificant number of stra'ins repeated as misclassifjed

in both years; and a sign'ificant number of those repeat lines were

misclassified exact'ly the same way jn both years. These results

indicated an obvious deviat'ion from random expectations and po'inted to

an underlyìng pattern. The indications were that in both years, the

d'iscriminate function re-classjfied a signifícant number of strains'into

a different groupìng, and in each year the re-classjfication procedure

was sjmilar. This is strong evidence that the orig'inaì ( a priorj)
grouping was at fault, and that the geographic region of orig'in data

perl'inent to these accession strains was in error (or at ìeast,

incomplete)" In fact, the source jnformat'ion available for the

University of Manitoba accessìon coìlect'ion is scant, though no more so

than any other accession collection (l^/itcombe 1g81). In 'light of this

lack of documentation, such results as those reported above were not

surprising. It was'indeed heartening, however, to observe that the

discrÍminate anaìysis procedure r^ras sufficiently powerfu'l and repeatable

to even begin questioning the accuracy of the a prori classifjcation

data "
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Yiel d Component Anal.ys'is"

Introduction" The purpose of yie]d component analysis 'is to attempt

to account for the varjabiìity'in yìeld in terms of s'imp'ler quantitative

variables known as yieì d components. Several statistjcal procedures

have been empl oyed i n yi e] d component analys'is i nc'l udi ng , s'imp'l e

correlation, multìp1e regressjon, factor ana'lysis, and path co-effic.ient

anaìysis. Al I of these procedures were exami ned j n this study to

enable a comparjson of techniques"

Simple correlation anal.ysis. Prior to embark'ing jnto more sophisti-

cated yield component analysis, the s'impìe corre'lations between al I

variables were calculated. This enabled an examination of relationsh'ips

between variables without the appìicat'ion of any statistical model.

The correlation matrices are g'iven jn Table B.

The highest simpìe correlation was between TDM and yield with a value

of 0.846'in 1980, and 0.877 in 1981. This result was expected sjnce in

most cases, yield makes up approxÍmately 50% of rDM by virtue of the

method which rDM was measured. Pod number per pìant was also h'ighìy

correlated with yieì d (r=0.626*** and ¡=Q.ggl*** 'i n 1980 and 198i

respectively)" It was expected that pod number would also be correlated

w'ith TDM because of the high degree of association between TDM and

Yield" This result was ach'ieved, in that there was a high positive

correlation between pod number and TDM (r=0.538***, and r=0.S7S*** jn

1980 and 1981 respectiveìy). seed weight, pìant height and seed number



TABLE B

correlation matrices for yie'ld components: i9g0 values above and 1981
bel ow

EMTRG

FL OI^JE R

SEEDS/POD

PODS

FLOW S/POD PODS

-.I37
-.084

0.108 -.379
-.779 -.3i9

0.038 0.112
0.061 0.216

0.024
0. 137

HEIGHT

MATUR I TY

YIELD

TDM

STALKS

P PNOD E

HT

0.774 0.348
-.244 0.284

0.126 0"i78
0.348 0.162

0.327 0.094
0.376 0.002

0.202 -. 185
0.266 -.032

0.291
-. 116

MAT
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YITLD TDM

-.262 -.204 -.320
-.386 -.334 0.023

0.028 0.123 0.050
-.149 0.025 -.123

0.t62 0.073 -.270
0.347 0.309 -.341

0.626 0.538 0.376
0.582 0.575 -.010

0.162 0.217 -.363
0.227 0.402 -.396

-.12r -.043 -.?61
-.053 -.098 -"I23

0.846 0" 285
0.877 0.047

0"366
0.145

STALK PPNOD MKTI

-.035 0.111
-. 115 -.012

-"004 -.067
0.375 -.305

-.050 -.323
0.093 - "I76

0.323 - "4310.516 -.4r4

-.007 -.310
0.27 4 0.226

-.012 0.026
0.037 0"030

0.021 0" 183
0.042 0.198

-"128 0.i87
0.029 0.099

-" 125 0.080
-.349 0" 191

-. 339
- "470
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per pod were also posjt'iveìy correlated wjth y'ield but less strong'ly

(0.15 ( r < 0.35). In terms of yield components, these results were

encouraging, sjnce pod number per plant, seed weight, and seed number

pef pod all showed positive correlations with yieìd" t^ljth'in this group

of three yÍ el d components, however, one fi nds i ndi cations of yi el d

component compensation since seed weight was negativeìy correlated with

pod number per p'lant (r=-0o431*** and r=-0.414*** in 1gB0 and 1981

respectìvely), and also with seed number per pod (r=-0.323*** and

r=-0.176*** in 1980 and 1981 respect'ive1y).

Another significant result was the negative correlatjon between yieìd

and days to emergence (r=-0.262*** and r=-0.386*** in 1gB0 and 1981

respectively). Thjs result was expected since quicker emergence (i.e"

fewer days to emergence) probabìy indicated faster germ'ination and root

development, both of whjch would be important under the dry p'lantìng

conditions of 1980 and 1981. Faster germination, too, couìd mean that

the strain was better adapted to germìnate and deveìop at lower sojl

temperatures which woul d agai n be benefici al under Western Canadi an

conditions. The absence of sjgnificant correlation between days from

pìantìng to emergence and days from emergence to flowering wouìd also

mean that on average, lines that emerged first would flower first. This

would be advantageous in avoiding hot, dry condìtions at anthesis whjch

could decrease pod set and yìeìd"

Multiple Regression"

Al I variabl es" For the purposes of this partìcu'lar anaìysis, al l

i ncl uded for study i ncì udi ng TDM, emergence,

(yield related traits) which cannot be consjd-

characteristics

fì oweri ng, and

were

matu ri ty



ered as real yìeld components, but whose

d'i sputed" H I was not ì ncl uded s i nce j t
yield and TDM; hence, its inclusion would

that cannot be inverted"

5B

influence on yìeìd cannot be

is completely determjned by

result 'in a singuìar matrjx

As the second step in yield component ana'lysis, the muìtiple

regression was performed" Th'is part'icular analysis used the maximum R2

criterion for jnclusìon or exclus'ion of variables" In other words, th'is

method searched for the combination of varjbles that gave the maximum R2

value, for any given number of independent variables. consequentìy; as

the number of independent variables allowed'in the model changed, the

particular variables included could wel I change (as contrasted with a

normal stepwise mult'iple regression which cannot drop a variable once'it

has been included in the model ).

The complete ANOVA tables for the muìtìpìe regressions are given in

Append'ix D. In the ìnterest of brevìty, a summary of these AN0vA's is

presented in Tables 9 and 10.

It was observed that in both years, the variable TDM was the best

predictor of yieìd accounting for 71.5% and 76.9% of yie'ld varìability

respectively. This was not surprising when one cons'iders that approxi-

mateìy half of the measured rDM is jn fact seed yieìd, and so a close

associat'ion was expected.

In 1980, the second variable to enter the model was pod number per

pìant" This addition rajsed the R2 value from 0.71b to 0.756. In 19g1,

the second variable to enter the model was days from emergence to first
flower; its inclusion raised the R2 value from 0.769 to 0.7gg.
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TABLT 9

stepwise multÌpìe regress'ion of all characterjstics on yie1d, for 1980
accessions (us'ing maximum R2 criter.ion)

Dependent Variable: Yield, 1980

No. of
Vari abl es Vari abl e (s ) RzF

1 TDM 0.715 L245"4***

2 TDM, PODS 0.756 769.0***

3 TDIq, P0DS, MKWT 0.798 648.6***

4 TDM, PODS, MKWT, SEEDS/POD 0.948 696.1***

5 TDM, PODS, MKWT,
SEEDS/POD, FL0WER 0.853 570.7***

6 TDM, PODS, MKWT, STEDS/POD,
FLOb/ER, STALKS 0.857 490.2***

*** significant at p=.991"
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ÏABLE iO

stepwise multipìe regression of al I characteristics on yieìd, for I9g1
accessions (using maximum R2 criterion)

Dependent Varjable: Yield, 1981

No" of
Variables Variable(s) RzF

1 TDM 0.7 69 1635.2***

2 rDM, FL0WER 0.798 969.8***

3 TDM, MKWT, PODS O.B2O 742.5***

4 IDM, MKWT, PODS, FLOWER 0.846 670.0***

5 TDM, MKI,JT, P0DS ,
FLOl^/tR, SEEDS/POD 0.870 657 .7***

6 TDM, MK[./T, PODS, FLOI,JER

SEEDS/POD, HEIGHT 0.875 566.3***

7 TDM, MKWT, P0DS, FLO!iER,
SEEDS/PODS, HEIGHT, STALKS 0.884 526.4***

*** significant at p=.691"
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At the three variable level, the models were ident'ical jn both years

with the variables TDM, pod number per plant and 1000 seed we.ight

chosen. Note that this continued the natural regression stepping in

1980, but required the repìacement of days to first flower by 1000 seed

wejght in 1981. At this leveì, the models accounted for 79.8% and BZ.0%

of the variabiì'ity for 1980 and 1981, respectively.

The number of independent variables included jn the model increased

up to the six or seven variable level. Beyond this point, the add'itjon

of extra varÍables d'id not greatly increase R2" The models for both

years were essentially equivalent in terms of variables chosen and the

order in which these variables were chosen to enter. From the three

variable level in 1980, the added variables in order were seed number

per pod, days to first flower, and number of stalks. The corresponding

variables in 1981 were days to first flower, seed number per pod, pìant

height, and number of stalks.

In summary, when all independent variables were eìigible for entry

into the mode1, it was found that approximateìy 86% to gg% of yjeìd

variab'il'ity could be accounted for by six or seven variables. The

regress'ion models were exactìy the same for both years at the one, three

and five variable levels., TDM was the best singìe predictor of yjeìd.

TDM, pod number per plant and 1000 seed weight were the best three

varÍable combination to predict yjeld; and rDM, pod number per pìant,

i000 seed weìght, seed number per pod and days from emergence to

flowering were the best fÍve variable combination.
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Multiple regression:.vield components. In order to compare the

results of th'is study with pubì jshed resu'lts, jt r¡ras necessary to run a

muìtipìe regression on the three classica'l yieìd components: pod number

per piant, seed number per pod, and seed weight (Kambal 1969). Agaìn,

the compìete ANOvA tables are given in Appendix E, but rabjes 11 and 12

outline the summary statistics of interèst.

From these tables it can be seen that the varìable entry order into

the model was firstìy pod number per pìant, followed by seed weight and

f ina'l 'ly seed number per pod. In both years the order of entry was ,the

same, and the order of magnitude of the variance accounted for by the

model, was approximateìy equivaìent. In all cases, the models were

h'ighìy sìgnifìcant (p=.001).

The results of th'is analysis showed that 76% of the yìeld variabiìity

in 1980 could be explained by these three classicaì yie'ld components; in

1981, that figure fell to 68%. These values were consjderabìy lower

than the 95-98% reported by Kambaì (1969). However, when one cons.iders

that this examination was over a very wìde range of genotypes, compared

to the three cult'ivars studjed by Kambal, the results obtained are not

unexpected.

Factor analysis. Factor anaìysis is a multjvarjate statistical

technjque that'is useful'in exp'lain'ing interrelatìonships among a given

set of variables (Lee and Kaltsikes i973). The objective of the

technique is to reduce a ìarge number of correlated variables to a small

number of main factors (l^laìton 1972). The factor ana'lysis performed

emp'l oyed the varimax rotation (Kaiser 1958) ; for ì nterpretation

purposes, only factor loading greater than 0.600 were considered



63

ÏABLE 11

Stepwise regression of yÍeìd on y.ie'ld components, 1980

Dependent Variable: Yield, 1980

No. of
Variables Variabìe(s) R2F

1 PODS 0.394 3230 5***

2 PODS , MKhfT o .646 4 53. 3***

3 PODS, MKb/T, STEDS/P0D 0.764 535.4***

*** signìficant at p=.631
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ÏABLE 12

Stepw'ise regression of yìeìd on yieìd components, i9B1

Dependent Variable: Yield, 1980

No" of
Varjables Variable(s) R2F

i PODS 0.339 25I.7***

2 P0DS, MKWT 0.572 326.8***

3 PODS , MKI^JT, SEEDS/POD 0.685 354.9***

*** significant at p=.691
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Ìmportant (Lee and Kaltsikes 1973) " yÌel d, a'l so, was not i ncl uded j n

the anaìysis for jnterpretatÌon purposes (htaìton r97z; de pace rgTg)"

Factor analysis divjded the rz variables into seven major groups, or

factors, (Tabìes 13 and 14).

It can be seen from the summary Table 1b that in both years, the most

important factor (FAcrOR 1) conta'ined pod number per pìant, node number

per pìant, seed number per plant, and rDM. Thjs was an indication that

the expression of these characters was i nfl uenced by some common

underlying force; it was also significant that the character make-up of

Factor l was identical in both years, thus addìng weight to jts pos.it.ion

as the most'important factor. The variables loading on factor 2 through

6 were identical in both years, but the order of factoring was somewhat

different" In 1980, days to emergence and days to maturity loaded on

factor 2, but in 1981 they loaded on Factor 4. pod number per podded

node and seed number per pod were the next most important factors,

comprisìng factors 3 and 4'in 1980, and factors 2 and 3 in 1981. In

both years, pod number per podded node ranked ahead of seed number per

pod in terms of importance. Factors 5 and 6 were seed weight and days

to first flower, respectiveìy, in 1980. In 1981, their order was

opposite, but they still made up factors 5 and 6. Factor 7 was pìant

height in 1980, and number of stalks per pìant in 1981.

The vaiue of factor ana'lysis is fÍrst'ly that it reduced consìderabìy

the number of characteri sti cs that one must examì ne; i n thj s case

reducing from 72 to 7 the number of significant variables. Factor

ana]ysis was valuable also in aììowìng an examination of how the

varÍabìes (or characteristics) interact in each year, and hence allowed
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TABLI 13

1980 Factor ana'lysis: rotated factor pattern

FACTOR

Vari abl e

EMERG

FLOh/TR

SEIDS/ POD

PODS

HEI GHT

MATUR I TY

TDM

STALKS

P PNOD E

MKI^JT

S EEDS

NODES

-0.268

0.073

0"071

0.943

0"255

-0.099

0.650

0.391

0.103

-0.293

0.890

0.968

0.62r

0. 018

0.076

-0.177

0.255

0. 601

-0.047

-0. 186

0.000

0.060

-0. I 15

-0.173

-0 " 007

-0.007

-0.050

0.234

-0. 0 58

0.002

-0. 1i 1

-0.i71

0.879

-0"224

0.196

-0. 111

0" 075

0.013

0.804

-0.044

0.I7 4

0. 025

0.095

-0.22r

-0. 043

-0 " 239

0. 333

-0.042

0.021

-0.011

-0.012

-0. 1 28

-0. 120

0.021

0.532

0. 039

0" 157

0"768

-0 " 131

-0.103

-0.252

0.570

0. 016

0.072

0.ii5

0.286

0.126

0.069

-0"013

-0. 061

O. OBB

0. 053

0.729

0. 028

0.181

0.000

0.718

0.184

0.059

-0.599

0.0 15

-0.166

0.106

- 0.016
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TABLE 14

1981 Factor ana'lysis: rotated f actor pattern

FACTOR

Vari able

EMERG

FLOI,JER

SEEDS/ POD

PODS

HEI GHT

MATUR ITY

TDM

STALKS

P PN ODE

MKI¡lT

SEEDS

NODES

-0.305

0.053

0.137

0.914

0. 164

0.012

0.667

0.088

0. 186

-0.276

0.849

0.972

-0. 0 26

0.175

-0.003

0.326

0. 044

-0 " 002

0. 034

-0. 183

0.826

-0"224

0.287

-0. 1 57

-0 "125

0.012

0.8 53

-0.0 13

0. 203

0.024

0. 253

-0. 205

-0.002

-0 " 089

0. 339

0.004

0.529

0.087

-0.040

-0.077

-0.195

0.662

-0.093

-0.076

-0. 021

-0.033

-0. 094

-0.073

-0.191

0. 696

-0.0i6

O.T2I

0.319

0.t77

-0.021

-0.040

0.246

-0.193

0.I22

-0. 020

-0.171 0.091

-0.153 -0.034

0.063 -0.204

-0.166 -0.018

-0.078 -0.335

0.053 -0.106

0.357 0.218

0. 089 0 .7 66

-0.242 -0.234

0.777 0.096

-0.162 -0.026

-0.i19 0.059
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TABLE 15

Summary of factor 'loadi ngs, i980 and 1981

CHARACTERS

FACTOR 1980 1981

1 PODS, NODES, STEDS, TDM PODS, NODTS, STEDS, TDM

2 EMTRG, MATURITY PPNODE

3 PPNODT SEEDS/POD

4 SEEDS/P0D MATURTTY ( EMERG)

5 MKWT FLOWTR

6 FLOWER MKWT

7 HEIGHT STALKS
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a comparison betureen years" The results obtained were significant 'in

that over both years, there was a constant rel atjonship between

variables as indicated by the similarjties of the factor 'loadìng

patterns between years; again, this was evidence of the ìmportance of

the genetically controlled variation in the accession materjal.

Path co-efficient analysis" Path co-efficient is a multi-variate

statistical method that deals with a closed system of linearìy related

variables (L'i 1956). The technìque was first described by Wright

(Ig?L), and has been used by 'investigators (Dewey and SÍngh L979) to

assess the rel ati ve importance of y'ie'ld components.

Path co-efficient analysìs requi res an a priori formulat'ion of a

causal scheme (Li 1956), whereby the basic factors (causes) and their

resultant vari ables (eff ects ) are comp'leteìy descri bed 'in a cl osed

system" 0nce this system has been described, path co-efficient ana'lys'is

proceeds as i I I ustrated bel ow.

Given a closed system where X5 ìs compìetely determined by X1 X2 \ X4

and R the path co-effic'i ents are cal culated by sol ution of the

following set of equatìons (where r12= correlatjon coefficient between X1

and X2 ).

t15 = P15 *'rzPzs * t13P35 * t14P45

'zs 
= ttzP15 * Pzs * t23P3b *'z4P 

4s

r35 = t13P15 *

"4b 
= 

"14P15 
*

'z3Pzs 
* P35 * t34P4s

'zqPz5*t34P35*P45
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1=PXS*P1b*

* 2P15tt4P45

22* P35 * P4b * ?PIsTIZPZS * 2Pß.13P35

2P 
zs'zgP ru + 2P rtr zqP qs * 2P35t34P45

This can be represented diagramatical'ly (Fìgure 9). Calculated in this

manner, a path co-efficient is qu'ite simp'ly a standardized partiaì

regress'ion co-ef f Í ci ent (Li 1956 ) .

The results of the path co-efficient ana'lys'is are presented in

Figures 10 and 11. 0n the basis of the correlatjons, and also an

injtial mult'iple regression, it was decided to'include the foì'lowÍng

variables in the model: pod number per p'lant, seed number per pod, TD['1,

and seed weight.

The path co-effjcient ana'lyses indicated that the character showing

the hi ghest di rect 'i nf I uence on y'iel d was pod number per pì ant Ì n 1980,

but 'in 1981 TD¡'l had the greatest di rect infl uence. The second most

important di rect infl uence come from these same two vari ables (pod

number per pl ant and TDI'I) However, i n 1980 TDM ranked second; i n 1981 it
was pod number per plant. Seed weight was thjrd highest in both years,

followed by seed number per pod. The residual unaccounted variabi'lity

was higher ìn 1981 than 1980.

0n the bas'is of simple correlation co-efficients, jt appeared that

seed number per pod was at least as influential on yie'ld as seed

we'ight, having coefficients of r=0.162 in 1980 and r--0.347 in 1981

compared with r=0.183 and r=0.198 for seed we'ight in 1980 and 1981,

respectiveìy (Table B). However, the path anaìys'is revealed that seed

we'ight had a relativeìy greater direct effect on yieìd. This was

explained by examining more cìoseìy the relatjonships between yield

2
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F I GURE 11" Path co-eff icient analys'is, 1981.



74

components" Seed weight was negatìve1y correlated with both pod number

and seed number per pod. Because of this, the indirect effects of seed

weight on yìeld via pod number and seeds per pod were negative and the

net correlation co-efficient between y'ieì d and seed we'ight (r=0"183 and

r=0.198 jn 1980 and 1981 respectìveìy) was less than the djrect path

co-efficient (P=0.426 and p=0.313 in 1990 and 1991 respectively.

However, for seed number per pod and yield, the situation was quìte

d'ifferent, sìnce in th'is case seeds per pod t^ras positive'ly correlated

with pod number, and negatively correjated with seed weight. These

i ndi rect ef fects cance'l ìed, so that the net correl at jon co-eff ic.ient

(r=0.16? and r=0.347 in 1980 and 1981 respective'ly) was about equal to
the direct path co-efficient (p=0.253 and p=0.r72 in 19g0 and 19g1).

Kambal (1969) performed a simi'lar analys'is with three cultivars of

vicia faba. Aìthough that analys'is did not include dry matter as a

variable, he was able to account for 95-98% of the yÌeld variabiì.ity by

the other three variables. The results obtained in my study'ind1cated

that on the basis of the mult'iple correlation co-efficjents, about 84%

of the yield variabi'lity was accounted for by the four yieìd related

traits. In large part, these results and those of Kambal are sjmilar.

CROSS-BREED iNG PROGRAM

Rationale Behind Crosses.

The objectives of the crossing program were two-fold. The first
objective was primariìy genet'ic ìn nature, and undertook to 'invest'igate

whether or not one could observe Fl heterosis for any or all of the

three yìeld parameters examined: TDM, yieìd, HI. If indeed heterosjs

existed, of what magnitude was jt3
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The second major objective was aimed more towards yieìci physioìogy.

It 'i nvol ved an exami nati on of yi el d structure as reveal ed by y.iel d

components, and also an investigatìon whether or not sub-species effects

coul d be detected 'in crosses.

Parents were selected from the 535 access'ion lines, usìng their 1980

performance data as the selection base. From this starting poìnt lines

were p'laced in categories based on three criterja: relative'ly hìgh or

low TDM, reìativeìy high or low HI, and major or minor sub-species. for

abbreviation purposes, 'lìnes were described first by TDM (H or L), then

HI (H or L), and finaì]y by subspec'ies ("maj" or "min"). Thus, the six

crosses made, were outl'ined as follows:

CROSS I

CROSS I I

HL min X LH maj

HL maj X LH maJ

CROSS III

CROSS IV

HL min X LH

HH min X HH

mln

maj

maj

maj

CROSS LL min X LL

CROSS VI LH min X HL

To produce high yieìd, both

neither one alone is sufficient.

to combine TDM and Hi in various

thei r rol e i n yi e'l d determi nati on

high TDM and high HI must coì ncide;

In ììght of this, ail crosses attemped

combinations with a view to examining

in the F1 hybrid"
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Each cross will be detajled indivjdua'lìy to allow for a description

of firstly the rationale, and secondly the parents chosen.

The rationale behind Cross I was to match high TDM and high HI across

sub-species" In this case, the high rDM parent was a mjnor sub-species;

the hìgh HI parent was from the major group. Ihe parents selected were

2N535 and 2N268. Their 1980 performance data foìlows:

2N535 (mi nor) (major )

ïDM 39.939 SE = 0.759 TDM t8.65g SE = 3;189

HI 47.8% SE = I.0% HI 64.8% SE = 0.9%

There was a significant difference between the two l'ines for both TDM

and HI.

For Cross VI the rationale was identical to Cross I in attempting to

match h'igh TDM and high HI across subspec'ies. However, jn this cross,

the high TDM parent was major, and the high HI parent was minor. The

selected parents were 2N427 and 2N44I. Their 1980 performance data is

gi ven bel ow:

2N268

2N427

TDM 19.019

Hr 69.4%

(mi nor)

SE

SE

0.139

1.3%

TDM 43.329

HI 40.4%

St=
SE=

2N441 (major)

I.269

0.5ï

Again,'it can be seen that the two l'ines differed signifìcantly for TDM

and HI.

cross II was designed to match high rDM and hÍgh HI within the major

subspecies. Thus both parents were of the major group, but one showed

high relative TDM production, whiìe the other showed a high HI value.



Accessions 2N441

s hown :

2N447

TDM 43.329

HI 40"4%

2N535

TDM 39.939

Hr 47.8%

2N1 34

TDM 36.49

Hi 56"4%

and 2N268 vvere selected.
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Thejr performance data is

(major) 2N268

TDM 18.659 St

HI 64"8% SE

2N427

TDM 19.019

Hr 69"4%

2N82

TDM 32.449

HI 53.47"

(major)

3. 189

0.9%

Cross II,
the minor

i ned bel ow

(mi nor)

0. 139

r.3%

(major)

4"159

0.3%

SE

SE

(mi nor)

1.269

0 "5%

0.759

1.00%

7 .rg

0.41"

The lines differed significantly for both TDM and HI with ZN44L show.ing

high TDM, and 2N268 showing high HI"

The ratÍonale behind cross III was exactly the same as

except that the matching of h'igh rDM and high HI was within

subspecies. The parents selected were zN53s and zN4z7. Outl

is theìr 1980 performance data:

SE

SE

SE

SE

Accession line 2N535 was significantly hìgher for TDM, and ZN26g was

significantìy higher for HI.

Cross IV attempted to combine parents hìgh for both TDM and HI across

subspecies" That is, both parents performed relatjveìy well for TDM and

HI, but were from different group'ings. Accessions 2N134 and 2NBZ were

selected as parents for this cross" They performed as follows:

(mi nor)

cr
JL

ctr

SE

SE
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cross v was similar to cross IV except that cross v attempted to

combjne parents low for TDM and HI across subspec'ies. Accessions ZNg6

and 2N355 were selected.

2N96 (mi nor) 2N355 (major)

TDM 21.429 St = 7.479

HI 44.9% St = I"2%

TDM 26.255 St = 7.859

Hr 45"3% SE = 1"I%

These accession l'ines had mean TDM and HI values lower than those

selected for Cross IV, though these djfferences were not statjstÌca'lìy
significant.

In summary, the crossìng program was designed as three pairs of

crosses. Crosses I and VI were desìgned to match yìeìd factors across

subspecies. Crosses II and III were designed to match yìeld factors

withfn subspecìes. crosses IV and v were designed to coup'le yie]d

factors across subspecies.

Parental Performance 1980/1981.

Prior to an anaìysis of eìtrrer the hybrid vigor experiment, or the

spaced pìant yie'ld component experiment, jt was decided to compare the

relative performance of the parenta'l accession strains in 1980 and iggl.

The central issue was the heritabi'lìty of rDM and HI, the traits on

which the parenta'l accession strai ns were sel ected. The experimenta'l

objectives did not specifical ìy seek to derive heritabi'lity est'imates;

however, a comparison of strains between years allowed for a preì'imìnary

exami nation.

Tables 16 and 17'indicate the relative rank of the selected parental

accession lines in terms of TDI'I and HI respectìvely. To avojd missing

values, onìy 500 of the 535 lines were ranked.
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TABLE 16

Rank'ing of parental access'ion I i nes for TDM, 1gB0 and 1981

Parental Accession Desìred TDM

RANK

Actual Rank

1980 1981

2N535

2N427

2N44I

2N134

2N96

2N82

2N268

2N355

424

226

258

483

104

284

286

60

239

451

371

463

285

401

282

181

HI

LO

HI

HT

LO

HI

LO

LO
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TABLE 17

Ranking of parenta'l accession lines for HI, 1980 and 1981

Accession Line Desired HI

RANK

Actual Rank

1980 1981

2N535

?N427

2N447

2N1 34

2N96

2N82

2N268

2N35 5

LO

HI

LO

HI

LO

HI

HI

LO

161

501

67

375

188

286

484

109

224

476

287

226

61

389

424

17t



B1

The overall rank correlation ana'lys'is, djscussed earìier, would

predict that for TDM there should be some relatjonship between 19g0 rank

and 1981 rank; but for HI, a relationsh.ip was not expected sjnce the

rank correlation was not sìgnificant.

As can be seen from Table 16, the results for TDM were not perfect,

but do seem to'indicate a certain degree of heritabilìty for th.is trajt.
0n a rather simplistjc scale of hìgh or ìow, all the parentaì access.ion

lines, except 2N427, grouped simiìarly in both years. zN4z7 ranked

226th in 1980, and was selected as a low TDM parent on this basis. In

1981, however, it ranked 451st to make it a relatìvely high TDM line.
It was also noted that 2NB2 ranked at 284th and was cons jderecf h.igh .in

1980, while 2N268 ranked 286th the same year and was selected as a low

TDM parent. This discrepancy arose because of the difficulty in

selecting a line that was simultaneous'ry hìgh for TDM and hìgh for HI.

The added restrictjon of high HI resulted in the selection of a parentaì

line that was above average, but certainìy not exceedingìy hìgh for TDM.

In 1981 these I j nes separated i nto the'i r approprì ate categorì es, as

des i red.

The results pertinent to the HI parameter were surpris'ing1y consjs-

tent" Except for accessions 2N441 and 2N134, all the lines grouped the

same way (high or'low) in 1981 as they did in 1990. The line 2N441 was

sel ected as a I ow HI parent on its 1990 performance; but its lggi

relative performance improved considerably to garner a ranking of ZB7th.

0n the other hand,2N134 which was selected for high HI on the 19g0

result dropped to mediocrity with a zz6th ranking in 1981.
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0ne can conclude that a reasonab'ly high degree of stability was

evidenced by both TDM and HI over the two years" This jndicates that

there is some degree genetic control over these traits, and that the

herìtabÍ1ìty estimates would probab'ly be signjficant. These results are

gratifyì ng since sel ection of parents based on traits with zero

heritab'iìity would be no better than selection at random; and certaìnìy,

the parents were selected with the spec'ific purpose in mind to examine

the interplay of TDM, HI and yìeld in their Fl hybrìds.

F1 Hybrid Yield Eva'luation: Plot Density.

Crosses as a group. The raw data from the pìot density Fl hybrid

yieìd evaluation 'is presented in Appendix F. As indicated earlier, an

ana'lysis of variance was employed to examine the data" A separate ANOVA

was performed for each of TDM, yield, and HI.

The ANOVA table for TDM is presented'in Table 18. This analysìs

dealt with al I six crosses; the desigation "type" rêferred to the

subplots, and'indicated either open-poìlinated parents, inbred parents,

or F1 hybrid.

One observed a distjnct effect of repìications on TDM as indicated by

the very sìgnificant F-ratio of 37.90 (p=.001). Thìs repì ication effect

lvas attributed to differentìal germination rates due to soil moisture

variances at pl anting. There was no significant di fference between

crosses (F=0.B6NS), but there was a highly sign'ificant type effect.

That is, there was significant variation between F1 hybrìds, open-poìli-

nated parents, and inbred parents when one compared between groups based

on type of breeding as the group'ing criterìon. The interaction terms

were not significant which jndicated that the effect on the type of

breed'ing was not influenced by the cross, nor by the repìication. A
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ÏABLE 18

summary ANOvA for TDM, HI, and yield in the pìot clensìty spìit-p]ot
experìment

F-ratio

Source df TDI'I HI y i el d

Repì icat'ions 2 37.90*** 0.64 NS 27.36***

Crosses 5 0.86 NS 4.ZZ* 4.ZI*

RxC 10

v
Type 4 11.97*** 12.39*** 21.19***

Cross x Type 20 1.29 NS 0.63 NS 1"ZB NS

Rep x Type B 1.66 NS 0.BZ NS 2.15 NS

Error b 40

NS not significant

* s'ign i f i cant at p=.05

*** sign'ificant at p=.001

æ
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Duncan's multìpie range test further sudivided the type variatìon (Table

19)" At a sìgn'ificance level of p = .05, there were basìca'lly three

groupings: F1 hybrids, open-pollinated parents, and'inbred parents.

With the exception of the overlap between the parentaì groups, the basic

pattern observed was that F1 hybri ds outperformed open-po'l I i nated

parents who in turn did better than .inbred parents.

For HI, the ANOVA table (Table 18) was quite different from that of

TDM. Fi rst'ly, for HI the repì i cation effect was not sìgnificant

ind'icat'ing that HI was not affected by repl'ications, even though.TDM

!úas. The ANOvA also i ndicated that for HI, there was s'ignif icant

variat'ion between crosses. The interaction terms were not sìgnificant

again, and there was a signìficant effect of type on HI (F=12.39***).

The varjable of majolinterest, however, was yie'ld. The ANOvA for
yieìd (Table 18) showed a highly signifjcant effect due to rep'licatjons

(F=27.36***), which again was attributable to d'ifferential germination

rates between repl icatjons. The effect of crosses was sìgn'ificant

(F=4.21*) indicating consjderable variation between crosses in terms of
yiel d attainment.

As was the case with TDM, the type effect for yieìd was highìy

sìgn'ificant (F=TI.19***) and the interaction terms were not significant.
Proceeding in a similar manner, the Duncan's multiple range test spìit
the type effect into three discrete categories (Table 20). The three

categories coj ncide exact'ly with the type of breedi ng.

To summarjze the ana'lysis of all sjx crosses taken as a group, it was

observed that there was a significant effect of repìicatjons on TDM and

yi el d, but not HI. The type of breed'i ng (that j s, open poì ì i nated

parent, 'inbred parent, or F1 hybrid) signifjcantly influenced ajl three
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TABLI 19

Duncan's multipìe range test for TDM as influenced by type of breedìng

Type MIAN TDM

3 - Fl hybrids 406.39 a

2 - Open poìì. parent (femaìe) 334.72 b
4 - Open poìì. parent (male) 300.00 bc

1 - Inbred parent (female) 282.50 c
5 - Inbred parent (male) 280.83 c

Means followed by the same letter are not significant'iy different
(p=0.05).



B6

Multiple range test

TABLE 20

for yield as influenced by type of breedì ng

Type Mean Yiel d

,¡

4-
2-
tr

1-

F1 hybrids

Open pol'l . parent (maì e )
Open po'lì. parent (femaìe)

Inbred parent (maìe)
Inbred parent (femaìe)

178.85 a

123.00 b
119.95 b

95.97 c
88.95 c

Means followed by the same letter are not signìficant'ly djf.ferent
( p=0.05 ) .
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parameters, with TDM and yieìd showing sim'ilar patterns, but HI showing

a somewhat djfferent one. fhere was a sÍgnificant effect of crosses on

yield and HI, but not rDM" Finally, there appeared to be a strong

association between the degree of outbreeding and both yieìd and TDM;

for HI, thìs relationship was present, but not nearly as apparent.

These trends are illustrated graphicaìly in Figure 12.
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Individual cross comparison. Io this point, the discussion has dealt

with F1 hybrids, open poìlinated parents, and jnbred parents as groups

over the six crosses. Perhaps of more jnterest, however, is the

comparison of each F1 hybrid with its parents, on an indÍvidual cross

basis

For the purposes of this analysis, each F1 hybrid was compared to the

mean of its open-po'llinated parents (ie. the mìdparent), Tables zl

through 23 jllustrate the hybrid vigour observed in each cross for TDM,

HI , and yi e1 d.

In al I crosses, hybrids outperformed theÍr mid-parent for TDM

production, ranging fron 12% to 59% better. However, in the cases of

Crosses III and VI on1y, was the observed heterosjs statisticaì ìy

signìfjcant.

For HI, all F1 hybrids except that from Cross V showed an jncrease

over the m'idparent. 0n'ly in the case of Cross II was the heterosis

statisticaì]y significant. The observed range of F1 heterosis for HI

was between -2"70% and 28"05%

Yield heterosis was observed in the F1 hybrid of all the crosses.

The range of increase was from 19"83% in Cross v to 83"2s% in cross vI.

0f the sjx crosses, four showed statistÍca'l ìy significant F1 yjeld

heterosis: Crosses II, III, IV and VI"

One can concìude that the yield heterosis observed in Crosses III and

IV was due primarily to l- 1 heteros i s for TDM, though some contrì but'ion

was made by increased HI. 0n the other hand, the observed y'ieìd

heterosis in Cross II js attributed to Fi heterosis for HI, though again

'increased TDM production certainìy pìayed a role. The F1 from Cross IV
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rABLE 21

F1 heterosis for TDM, individual crosses

CROSS

MID-PARENT
TDM (g)

F1 HYBRID
TDM (g)

PERCENT
HTTEROSIS

I

II
III

IV

V

VI

309. 17

346.67

328. 33

301 .6 7

315.84

302 " 50

1no aa
J't(J. JJ

477.67

430.00

370.00

39 5.00

483 " 33

12"66

18.75

30.96*

22.65

25.06

59.78***

*

***
signÌficant at p=.¡5

s'ignificant at p=.001
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IABLE 22

F1 heterosis for HI, indivjdual crosses

CROSS

MID-PARENT
HI (%)

F1 HYBRTD
Hr (%)

PERCENT
HETERO S I S

I

II
ITI

IV

ì/

VI

40. B

47"07

39.0

36.6

34"2

37.4

45.0

52"5

46.6

44.7

aaa
JJ ¡ J

42"7

10.30

28.05*

19.49

22.13

-2.7 0

12.57

significant at p=.05
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ÏABLE 23

Fl heterosjs for yie'ld, indÍvjdual crosses

CROSS

MID.PARTNT
YIELD (g)

F1 HYBRID
YIELD (g)

PERCENT

HITEROS I S

I

II
III
IV

V

VI

125.22

143.10

r28.77

112.26

108. i3

1 11" 4s

757.47

216 "60

201 .63

163.60

I29.57

204"23

25"7 5

51.36**

56.65**

45.73*

19. B3

83.25***

* significant at p=.95** signifìcant at p=.01*** sìgnificant at p=.001
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showed signìficant yield heterosis that can be attrjbuted to

simultaneous jncreases in both TDM and HI, though ne.ither alone was

sufficient to reach the S% signifìcance level.

Parent comparison,inbreds and open polljnated. continu.ing in the

vein of within cross comparisons,'inbred parents and open pollìnated

parents were contrasted. The results are summarized j n Tabl e 24.

In the comparison of open-poìlinated the mid-parent value with inbred

mid-parent value for each individual cross, there was no signifjcant

difference between mid-parent types for TDM, HI or yieìd" The open

po'llì nated mid-parent val ue for HI approached a significant advantage

for Crosses V and VI , and for yield approached sìgnificance in Crosses

II, III and VI.

One sees from Table 24 that, except for cross IV, the open-po'llìnated

parent out-performed the 'inbred parent for all three traits" Though

this advantage was not significant statistjcalìy, the pattern was firm'ly

established" The anoma'ly is Cross IV in which the inbred showed a

slight advantage, and it is thought that this result arose simply due to

sampl i ng error.

0f note i s that those crosses which show sign'ificant i nbreedi ng

depression for yieìd were the same crosses which showed significant F1

yieìd heterosis (cross IV excepted). That is, crosses II, III, and vI

showed yield inbreeding depression of zl"r%, 30.0%, and 36"2% respec-

tively; these crosses also showed significant F1 y'ield heterosis values

of 5r"4%,56"7%, and 83.3% respect'ively. The appearance of thjs

relationship between inbreedi ng depression and heterosis is not

unexpected since both processes are intimateìy linked with the release

of genetic variability and the degree of heterozygosity.
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TABLE 24

Mean values of TDM, HI and yield folinbred and open-pollinated parents,
i ndi vi dual crosses

Cros s
No. TDM HI Yield

I

II
III
IV

1/

VI

I NBR ED

270"5

300.0

257.5

327.5

300"0

242.5

OPEN

POLL.

309. 17

346.67

378.33

301.67

315.84

302.50

I NBRED

34" 86

34.36

34.93

36.64

25. 53

30. 12

OP EN

POLL.

40.80

41.00

39.00

36. 60

34.20

37.40

OPTN
INBRED POLL"

92.65 I25.22

104.33 143.10

90.r2 1?8.7r

116. 13 112.26

80"41 108" 13

71.15 111.45
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Pajrwjse cross comparìson" Bearing in mind that another objective of

the crossing program was to examine whether or not subspecies effects

could be detected in the crosses, the pairs of crosses, as ou¡ined
previous'ly, were investjgated more cjose'ly" FÍrst1y, for Crosses II and

III, which sought to examine matchìng TDM and HI w'ithin a subspecies,

there was no significant difference between F1's of either cross for
yieìd, TDM or HI. That is, there was no difference between match'ing in

the minor grouping compared to matching within the major groupìng sjnce

the F1 hybrids from each cross performed equaììy.

secondly, crosses I and vI, sought to examjne matching TDM and HI

across subspecies. where the minor parent was high in TDM (Cross I) the

F1 was significant'ly higher for TDM than when the major parent was the

high rDM source (cross vI). However, the F1's were not sign'ifÍcantìy

different for yield or HI.

Finalìy, for crosses IV and v which sought to examjne coup'ling of ìow

or high TDM and HI across subspecies, there was no significant differ-
ence between F1's for yjeìd, TDM, or HI. In other words, the F1

produced by crossing high TDM/hìgh HI x high TDM/h.igh HI did not differ
sìgnificantìy from the Fl produced from the low TDM/Iow Hi x low TDM/Iow

HI cross. This result is surpìsing s'ince one would expect the 'double

low' derived F1 to yieìd less than the 'double high' der.ived F1.

Holvever, at this density, the parents which were supposedly selected to

be divergent for TDM and HI, showed no statisticaì'ly significant
difference. The inbred parents jn cross IV showed a mean TDM of 3Z7.sg

and a mean HI of 36.6% whereas the inbred parents in Cross V showed a

mean TDM of 300.09 and HI of 25.sl" (Tabl e z4). l^Jhil e there was



certainly a trend towards divergence, it
cant, and hence the F1s produced from

sign'if icantly in yield as first expected.

F1 Yield Components: Spaced Plants"
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was not statistical ìy s'ignìf i-

these crosses did not di ffer

All crosses grouped. In addition to the plot density experiment,

inbred parents and F1's produced in the crossing program were also grown

as spaced p'lants in an experiment focusing on yield components. The raw

data for thjs evaluation is presented in Appendix G. Similar statistj-
cal techniques ulere applied to the spaced pìant data as were app'lied to

the pìot density data reported above.

Summary ANOVA statistics are supp'lied for reference in Table 25.

There was significant variation between crosses for HI, seed number

per Pod, and seed weight. Th'is variation was partit'ioned for closer

examination usÍng a Duncan's Multiple Range Test (Table 26).

The range test for HI showed more of a cont'inuum than a definitive
breakdown into groups. However, cross v did show the lowest mean HI

value as expected from the LL x LL cross. cross IV, though, which was

HH x HH had a mean HI value of 35.97% which was not s'ignìficantìy higher

than the 3r.48% value for cross v. The remaining crosses (l,II,III,vI)
have significantly hìgher HI values than Cross V.

For seed number per pod, the Duncan's rnuìtipìe range test dìd give

conclusive results. As is obvious from Table 26, the variab.ilìty jn

seed number per pod was continuous; one can note, though, that the

crosses tended to group in their pair combinations. That js Crosses II
and III were the top two for seed number per pod, crosses IV and v the

lowest, and Crosses I and VI were mediocre.
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ÏABLI 25

F-ratio summary for ANOVA's conducted on spaced p'lant yieìd related
traits

F-RATI O

Source of
Variation df TDM YITLD HI p0DS S/POD MKWT

Repì i cations 1 30.9** 9.2* 2.6 2.4 0.4 IZ"Z*

Crosses 5 0.5 3.4 9.1* 1.5 8.0* Zgg.4***

RxC 5

Ti-
Type 2 8.0** 7.7** 6.3* 4.6* 3.1 3.6

Cross x Type 10 i.5 1.4 1.0 0"8 2.9 Z.O

Rep x ïype 2 I.2 L.7 1.0 1 .5 2.6 0. s

Error b 10

J5

* signifìcant at p=.05** signìficant at p=.91*** s'ignificant at p=.001
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TABLE 26

Duncan's multìpìe range tests for HI, seed number per pod and 1000 seed
weight forindi vi dual crosses

VARIABL E

CROSS

NUMBE R H I SEED S/ POD MKI,JT

I

II
III
IV

V

VI

42.84 bc 2.85 bc 438.52 cd

54.21 a 3.?3 a 658.09 a

45.93 abc 2.97 ab 4L4.42 d

35.91 cd 2.53c 461.69c

31.48 d 2.66 c 267.53 e

51.48 ab 2.97 ab 506.97 b

l^Jithin a co]umn_, means followed by the same letter are not signifi-
cantly different (p=.05)"
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The partitioning into discrete groups was much better for seed

weight. Cross Ilwhich was a maior x major cross showed the highest mean

seed weìght' cross v, a minor x major cross, but LL x LL, had the

lowest mean seed we'ight" The m'inor x mjnor Cross III was next ìowest,

and the remaining crosses I, IV, and vI were in between as would be

expected of minor x maior crosses. The segregation of the crosses in

this manner aligned welì with expected results, and was further evjdence

of the high heritability of seed weight.

Returning to the origiaì F-ratio summary (Tab'l e zs), .it was obvious

that for all characters except seed number per pod, and seed we-ight,

there was a signifjcant type effect. That j s, there lvas significant
variat'ion between F1's and parents over the group of six crosses.

Again, Duncan's multjple range test results are presented (Tabl e Zl) to
f urt her exami ne the va ri ab i 'l i ty.

The results obta'ined for TDM, and yield were identical in that, as a

group, the Fi's significantìy outperformed their parents. Those results

paraìleì the results obtajned at pìot density where F1s were in a

separate category with the highest yield and TDM, and parent groups were

not significantìy different from each other.

The primary yield component, pod number per plant, was sìgnìficantìy

higher for the F1's than for parents, This result added emphasis to the

importance of pod number per plant as a yie'ld component since jt grouped

identicaìly with yield in the range test.

The HI grouping pattern is less readiìy interpretable. The F1 group

was still the best performer, but was not signìficantly better than the

mean of the Parent 1 group. The mean HI for parent 2 group was

signif icant'ly lower than ejther F1,s or parent 1.
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ÏABLE 27

Mean values for varjous yìeìd related trajts over 6 crosses

Type TDM Y IELD HI PODS SEEDS/ POD MKI^IT

F1 Hybrid

Parent 1

Parent 2

63" 18a

49.?.2b

42.73b

32"79a

18. 60b

19.94b

49.43a

46.88a

34.62b

23.28a

16 .67b

15 . 18b

2.9lab

2.67a

3.02b

502.96a

481.14ab

389. s3b

within a coìumn., means followed by the same letter are not s.ignìfi-
cantìy different (p=.05).
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Both seed number per pod, and seed we'ight tended toward a contjnuum

as would be expected by the lack of a sign'ificant F-value as jndicated

in Table 25.

Indi vi dual crosses " The analysis of spaced plant results has thus

far dealt w'ith F1s and parents as groups over the six crosses. It was

necessary, to examine also the performance of each individual F1 with

its respective parents"

Heterosis over midparent values were calculated, and the results are

presented in Table 28"

The F1 showed high'ly sìgnif icant yie]d heterosis in al I crosses

except cross IV which showed heterosis but not at a level to be

stat'istically signifÍcant" It was apparent that the observed increase

in F1 yield was due to increased rDM product'ion in crosses I, and vI,

to increased HI in Cross V, and to increased TDM and HI in crosses II
and III"

The yie]d component, pod number per plant, paraì leled cìosely

yìeìd response, with all F1's, except those from Crosses IV and

showing significant heterosis for this trait. positive heterosis

observed for al I F1 's "

Seed number per pod was s'ignìficantìy less than the midparent value

for cross I, and cross Ii showed a s'imilar (though non-sign'ificant)

reduction. All the other F1's showed a posjtive change in seed number

per pod over the midparent, but only'in cross IV was this significant.

Seed weight showed signifìcant heterosis jn the F1's of Crosses Ii
and III, but was essentìaì 1y zero for the other crosses. This

indicated that seed weight exhibjted a heterotic response in F1's of

the

VI,

was
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TABLT 28

spaced pìant F1 heterosis for TDM, HI, pod number per plant, seed number
per pod and 1000 seed weight, indivjdual crosses

PTRCTNT HETTROSIS OVER MIDPARTNT

CROSS

NUMBER TDM Y]ILD HI PODS STEDS/POD MKI^/T

I 35.3*** 45.4** 1.9 5g.g*** -?7.2*** 0.0

I I 50.9*** 74.9*** 2I.4*** 44.0* - 6.1 30.6***

III 89.3*** 182.4*** 51.0*** 77.6*** 32"2*** 39.4***

rv 15.0 22.1 17.0 22.0 4.2 10.3

v 14.6 73.6*** 50.8*** 45.2*** 8.5 2.I

vI 33.0*** 39.0** i.g 25.2 6.9 I.2

* sign'ificant at p=.95** significant at p=.61*** signifjcant at p=.991



intra-subspecìfic crosses (II and III),
i nter-subspecì fÍc crosses ( I, IV,V,VI ) .

F1's retained a better genÍc balance that

seed weight; a balance that was destroyed
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but not i n the F1's of the

Perhaps the intra-subspecific

al lowed for ful ì expression of

in the wider crosses.

Pairw'ise cross comparison. In comparing Crosses II and III 'it can be

seen that the Fl from Cross III produced significantly more TDM than the

F1 from Cross II despite the fact that their midparents were almost

identical. cross II carried this advantage 'into yjeld, but the

difference was not statisticalìy significant. The yie'ld structure of

the respectìve F1's was notabìy different" !.lhereas Ín cross III, the

F1 hybrid had a s'ignìficantly greater number of pods per pìant and

seeds per pod, the cross II derived F1 had a significantly higher seed

weight. Thjs was expected since Cross III was between mjnor parents,

and Cross II was between ryJg parents.

The cross paìr of I and vI sought to compare major parents versus

minor parents as souces of high TDM and the effect of this on yield. It
was evident that the F1's of both crosses yie'l ded equal ìy. This

indicated that source of TDM dìd not influence final yieìd, nor for that

matter did it jnfluence Fl TDM. Again, however, the yieìd structure in

the Fl's was different. Cross VI derived F1 had higher seed weight and

seed number per pod than the F1 from cross I. The cross I F1 had a

hìgher number of pods per pìant, however. since both crosses were of

the minor X major type, this structural yieìd difference appeared io be

an indication of yieìd component compensat'ion.

crosses IV and v sought to contrast a low TDM, low HI with a high

TDM' high HI cross. The results obtained jndicated no difference

between these crosses in terms of F1 yieìd or TDM. However, th'is result
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must be considered'in ìight of the fact that in this experiment, the

parents themselves were not significant'ly different for either of these

traits" It seemed senseless therefore, to look for differences between

F1 's when parenta'l di fferences did not exi st. 0nce agai n, however,

yjeld structure differences were evjdent despite the fact that yield was

not significantìy dÍfferent between the F1 hybrids of each cross. The

crosses were not sign'ificant]y different for seed number per pod, but

Cross IV F1's held a sÍgnificant advantage for seed weight while Cross V

F1's performed signìficantìy better for pod number per plant.

Spaced Plants/Plot Density Comparison.

The final step in the analysis of the two crossìng experiments, was

to bring them together. From this simultaneous examinat'ion, a pre'limi-

nary investigatìon of p'lant density effects could be gained.

Donald and Hamblin (1976), and Fisher (1975) cons'idered exiensiveìy

the problems associated with seìecting, at spaced plant density,

breedi ng material that wil I eventual'ly be evaluated and produced

commerciaìly at much higher densities. To this end, spaced pìant

characteristics and pl ot yie]d were compared" rhe result'ing correla-

tions are presenied jn Tabl e 29.

The results obtained in this comparison agreed'in general with those

of Fisher (1975) in that yield per plant and HI were significantly

correlated with plot yieìd. However, in this study, the best predictor

of plot yieìd was spaced plant yieìd, and HI was a less reljable (though

still signìficant) predictor. Fisher (1975) worked on wheat and did not

present results for dry matter, but it, too, appeared to be a reliable

predÍctor of final plot yield based on these data. It is obvious, also,

that yield components as plot density yieìd predictors were of no value.



Correlations between single
for
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TABLE 29

spaced p'lant characteri sti cs and pl ot yi eì d
18 faba bean genotypes

Spaced Plant Characterìstic Correl ation with p'lot yi el d

STEDS

PODS

HEI GHÏ

Y IELD

TDM

NODES

STALKS

HI

SEEDS/POD

PPNODT

MKhlT

0.4?7

0.267

0.135

0 "7 47***

0.686**

0.345

0. 143

0.47 4*

0.311

0"048

0"430

* sìgnificant at p=.95** signìficant at p=.01*** sìgnificant at p=.991



106

0n this l'imited basis, jt was concluded that plant yield was the best

pred'ictor of pìot yield in faba beans; however, a more extensive test of

this hypothesis would be required before a defjnitive statement was

made. The study should also investigate further the roles of TDM and HI

as y'ieìd predictors to straddle the spaced-pìant/plot density problem.



GENERAL DISCUSSION AND CONCLUSIONS

Accessi on Characteri zation

The mean yie'ld of seed, and dry matter production, was approximately

doubled in 1980 over the 1981 values. These yie'ld djfferences u/ere very

much a reflection of the variability of the environmental condjtions

between years. A rank correlation, which ranked strains relative to

each other in each year and then compared the rank between years, proved

to be highìy signÍficant. This indicated that each strain responded

similarly, relative to the other strains, over both years desp'ite the

absolute yield and dry matter product'ion djfferential. 0n this basìs it
was concluded that though its magnìtude differed between years, the

nature of the genotype x environment interactjon was consistent. In

other words, the strains were distributed sirniìarìy for Yield and TDM in

both years, but the scales were different"

For the variables examined, frequency distributions approx'imated the

normal djstribution for the most part. Mean values and ranges were

approximately double in 1980 compared to 1981, for yield, TDM, and pod

number per p'lant. The frequency distributions for seed number per pod

were identical over both years, indicat'ing a very strong genet'ic

influence with little environmental interaction. Seed size 'indicated a

weak separation of the popuìation into major and m'inor subspecies in

1980, but tlris result was not reproduced in 1981. Seed s'ize is reported

to be highly heritab'le, but apparentìy envìronmental differences were

sufficiently potent as to offset the genetic effects controlling the

-707 -
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expression of this trajt. Simpìe regressions of many of the measured

variables on seed size indicated that h'igher seed weight was associated

with lower pìant height, lower pod number, lower seed number per pod,

and lower number of pods per podded node; as we]1, higher seed weight

was associated with 'increased number of stalks, 'increased y'ield and

increased TDM" These results confirmed the expected association of

yield components and plant type within the minor or major subspecìes,

but no distinct division between groups was observed.

Discriminate analysis, using geographic origin as the prior grouping

criterìon, was successful in sub-d'ividing the accession population into

three smal ler groups. Moreover, the repeatabìì ity of this technique

over both years prompted a serious re-examination of the accuracy of the

geograph'ic orig'in data currently on hand for several accession strains.

The interp'lay of various yield related traits was analyzed using

several multivariate techniques i ncl udi ng muìt'ipì e regress'ion, f actor

analysis, and path co-efficient analys'is. It was djscovered that

approximateìy 85% of yield variab1ìity was accounted for by dry matter

production, seed we'ight, pod number per pìant, and seed number per pod

using mult'iple regression.

The path co-efficient analysis \,ras effective in determining di rect

and Índirect effects of yield related traits on yieìd. Once agaìn, TDM

and pod number per plant were of primary importance; but seed weight and

seed number per pod a]so exhibited noteworthy direct effects.

Factor ana'lysis isolated seven critical factors from the 12 varjables

examined. Thus, it was determined that by measuring eight of the rz
characters actual 'ly detai ì ed, most of the important vari abi'l i ty woul d

still be observed" These traits were TDM, maturÍt5 pods per podded
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node, seed number per pod,1000 seed wejght, days from emergence to

flowerjng, hejght and stalk number per plant. Factor anaìysis as such,

suggested a method of s'imp'l'ify'ing data collection wjthout sacrificing
accuracy, and so would enable further time to be spent on characteriza-

tion of variability expression for other traits.
The multip'le regression approach, and path co-efficìent anaìysis both

examined yield related traits and the manner in which yie'ld variabiìity

could be accounted for by these components. Factor anaìysìs, on the

other hand sought not to exp'lain yield variabiIity, but rather to fìnd a

simpìer method by which the total variation in the popuìat'ion for all
the traits could be more simp'ly measured.

FI Hybrid Crossing Program

In the high density pìots, all F1 hybrids showed yield heterosis,

with values ranging from 19% to 83% over midparent" In four of the 6

crosses, the F1 heterotic yiel d response was statist'ical ìy sign'if icant.

This observed yield heterosis was due to both heterosis for TDM and

heterosis for HI. There did not appear to be a negative relationsh'ip

between TDM and HI, which would indicate that breeding programs aimed at

jncreasing either trait separateìy, or both in comb'ination, wou'ld meet

w'ith positive results ìn terms of yield jncreases.

The comparison of inbred parents, open poì'lÍnated parents, and F1

hybrids reveal ed that those strai ns showi ng greatest i nbreedi ng

depression also showed maximum heterosis" This would indicate that a

characterization of the degree of inbreeding depression that a strajn
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suffered would perhaps aid'in the pred'ict'ion of the expected heterotic

response of an F1 produced from that strain.

The crossing experiments indicated also that the source of hìgh TDM

or high HI, whether it be a major strain or a mjnor strain, was not

particuìarìy 'important 'in determining F1 y'ield since both types

performed equal'ly wel ì " The results al so poi nted out the di ff icu'lty of

seìectìng parentaì strains based on data from a singìe year. For

example, in a pair of crosses desìgned to produce a 'low yie'lding F1 and

high y'ieìding F1, the parentaì strains were not sufficientìy different

in TDM or HI to produce signifìcant'ly different F1 yields. certainly,

the trends hypothesized were present, but not at a level of s'ignìfìcance

to be statistical'ly meaningfu'|.

However, the overall success rate in select'ing parental strains high

or low for either TDM or HI was quite good. The comparison of 1980

ranking versus 1981 ranking showed that withjn certain l'imjts, selected

material performed simiìarìy from year to year. This pointed to a

considerable degree of genetic influence over these tra'its, and it is

expected that reasonab'ly high heritab'i'lìty est jmates woul d be obtai ned

from experjments desìgned to detail the genetic influence more closeìy.

The singìe spaced pìant anaìysis results paralleled those of the pìot

density experiment jn that F1 heterosis was observed for yieìd, TDM and

pod number per plant for all six crosses" Fl yieìd ranged from zz% to

1827" over mid-parent values, and was s'ignìficantly better in all but one

cross" A heterotic response úas also observed in the F1s for both TDM

and HI "
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The yieìd related trait ana'lysis revealed sìgn'ificant differences

between F1s jn terms of yield structure. That is, the contribution of

various yield components to y'ield was different between hybrids. The

intrasubspecific hybrids showed that F1 plants derived from minor

parents had signìficantìy greater number of pods per plant and seed

number per pod, and s'ignif icantìy I ower seed weight than F1 pl ants

derived from maior parents. The yie'ld structure was different, even

though the seed y'iel ds were not signif icantly di fferent" A s'imj I ar

pattern of equa'l yi eì d, but di vergent yi el d structure was exh ib'ited by

the i ntersubspeci fic F1 hybrìds, and attributed to y'i el d component

compensation.

F'inally, a correlation between spaced pìant characteristjcs and plot

yield (commercìaì densìty) revealed that spaced pìant yìeld was the best

predictor of pìot yield, but rDM and HI also showed significant

correlation w'ith plot yield. No yield component was of signifjcant

predÍctive value.
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115 2Nr14
116 2N1r5
117 2N116
ltg zNrt7
I l9 2N118
120 2Nl l9
lzL ZNI?O
t22 ?NI?L
723 ?NL?Z
1"4 2N123
125 2Nt?4
t26 ?N125
727 2Nt26
tza 2Nt?7
t29 ZNt28
130 2N129
l3r 2N130
73? 2Nt3l
133 2N132
134 2N133
135 2N134
t3E 2N135
t37 2N136
138 2N137
139 2N13A
140 2N139
141 2N140
142 ZNr4t
143 ?Nt4Z
144 2N143
145 2N144
146 2N145
147 2Nt4B
149 2Nt47
149 2N148
150 2N149
151 2N150
152 2N151
153 2N152
154 2N153
155 2N154
156 2N155
137 2Nt56
158 2N157
159 2N15A
160 2N159
161 2N160
162 2N161
163 2N162
164 2N163
165 2N164
166 2N165
167 2N166
168 2N167

EITERG FLOI,¡ER

43.OOOO 2g
42.OOOO 33
44.0000 27

42. OOOO
44 . OOOO

44. OO00
42. OOOO
45. OOOO
24.OOOO
22.OOOO
22. OO00
22.OOOO
42. OOOO
43. OOOO
43. OOOO
41.OO00
42. OOOO

22.OOOQ
20. 0000

41.OOOO
?t.3333
21.3333
I S. OO00
4l.oooo
42. OO00
l8.ooo0
lA.OOOO
zz.oooo

I B. OO00
45. OOOO
42.OOOO
34. OOOO
34 . 0000
I 8. OO00

22 -OOOO

oa, oooo

I B. OOOO
42.OOOO
26. 0000
18.0000
I 8.0000
47. OOOO

24. OOOO

ze. oooo
20. oooo
24. OOOO
47. OOOO

SEEDS PODS HEIGHT

63.333 21.6667 93.333
Its.667 28.0000 115.OOO
62.OOO 23.3333 109.000

96.OOO 32.3333 tOE.OOO
3s.ooo 12.oooo 9l.ooo
39.667 20.6667 78.667
60.ooo 20.oooo as.ooo
96.667 41.G667 g4.OO0
85.667 33.6667 92.OOO

I 35 . 250 49. 5000 A 1 . OOO
20.667 10.3333 79.O00
90,ooo 37.3333 77.333

15l.OOO 53.3333 77.e33
30.ooo lS,oooo €7.667
60.333 16.6667'r2..333
78.OOO 24.0000 108.OOO
2A.OOO 16.6667 7S.667

126.333 47.3333 6S.667
46.714 30.42S6 75. t43

124.333 57.6667 83.333
216.O00 7S.8667 94.867
100.ooo 37.6667 86.OOO
223.333 74.6667 88.333
61,OOO t9.OOOO 95.333
71.567 27.OOOO 78.333

166.667 64.3333 lOl.667
116.667 39.3333 S2.667
162.OOO 55.3333 95.667

75.OOO 41.OOOO 57.O00
o.ooo l.oooo 35.000

34.OOO 20.OOOO 64.OOO
79.OOO 35.OOOO AO.OOO
24.oo0 14.oooo 75.000
96.000 43.OOOO 60.000

s9.333 26.OOOO 64.667

39.OOO tg.OOOO s3.OOO

72.OOO 26.6667 79,333
66.OOO 24.8667 e7.667

¡23,333 53.OOOO A1.667
100.oo0 36.5000 69.OOO
153.500 61.oooo 61.500

45.OO0 ZS.OOOO 54.000

269.OOO 80.3333 95.333
90.OOO 45.OOOI) 55.OOO

103.OOO 39,OOOO 6S.OOO
26.OOO 15,OOOO 80.OOO

zi
2B
28
26
27
29
3t
3Z
25
31
29
?9
28
31
31
30

27
3l
34
2Ê
27
?Ê
2A
z4
27

I,IATUR I TY

149
147
r4s

742
140
136
135
131
t24
149
t47
123
t23
742
140
136
135
131
136

111
123
123
t?o
140
136
t?4
t24
LZ4

107
t43
t42
140
140
tQ7

111

v)
123
142
140
t?4
t07

149

145
tt2
lLz
140

YIELD TDII NODES STALKS HI SEEDSPOD PPNI¡DE IIKHT

3S.OOO 7?.333 18.3333 2.6667 53.7 2.93
39.667 105.333 17.3333 2.3333 3S.5 4.19
43.667 8S.333 18.0000 2.6667 48 ?..75

57.Ë67 t24.333 1A.6667 3.3333 46.6 2.9s40.867 77.OOO t1.6667 2.OOOO 53.3 Z.9Z
63.333 110.697 16.OO00 4.6667 54,9 ?.13
45.4Ê7 85.OOO 17.OOOO 2.6667 53.7 2.97
7|ù.233 101.667 2?.6867 4.3333 65.7 Z.2l
60.o33 1o3.333 2U.OOOO 4.6667 54.6 2.46
93.250 1S7.OOO 27.7500 4.7500 46.6 2.77
26 . 533 63 . OOO 6 . 3333 2.ÊÊÊ7 44 .7 I . S5
3A.700 66.OOO 21.OOOO 2.6667 57.9 ?.4?
49.167 8S.333 27.6667 4.3333 53.6 3.01
32.333 75.OOO 10.3333 4.OOO0 46 2.06
16.900 43.667 12.0000 3.6667 41. I 3.59
39.OOO 70.OOO 14.OOOO 1.6667 55.3 3.63
23. t33 7S.333 9.3333 2.6667 29.5 I .55
75.567 160.667 33.OO00 4.6667 47 2.7
3A.0S6 69.O00 17.7t43 2.4?AÊ 54.2 2.79

92.100 146.OOO 46.6667 7.3333 62.9 l.B
t22.333 216.OOO 46.6667 5.6667 56.4 Z.At
77.2Ê7 141.667 30.6667 4.6667 5s.7 2.64

145.567 193.333 59.OOO0 8.0000 76.5 2.96
49.O33 99.333 13.OO00 3.oooo 49.5 3.34
77,287 139.333 23.6667 4.3333 52.8 2.54

119.733 218.333 35.3333 6.6667 55.2 2.58
77.700 t4s.667 26.OOOO 4.3333 53 3.O4
89.400 167.000 37.0000 5.0000 st.7 2.7

sr.eoo roz]ooo zeloooo roloooo sö.e i.es
o.ooo 12.000 0.oo00 l.oooo o.oo .ooo

1S.400 44.OO0 t4.OOOO 7.0000 41.8 t.?
89.SOO 162.OOO 26.OOOO 7.0000 55.S 2.28
2r.600 lo7.oo0 20.oooo z.oooo zo.z t.7L

103.400 174.OOO 33.0000 7.0000 59.4 2.23

67.s87 r18.000 20.6687 5.3333 SO.5 2.16

+-r.ooo sr.ooo rc.oooo g.oooo si.r à.n
44.733 85.667 1€.6667 3.66S7 5r.t 2.5
49.467 105.333 23.3333 3.3333 46.2 2.66

t21.767 24t.333 36.6667 8.OOOO 46.2 2.11
59.950 r47.500 zs.oooo s.5000 39.2 2.34
15.450 254.OOO 41.5000 l2,OOOO 6,27 2.47

92.OOO 257.OOO 18.OO00 8.0000 35.s r.9g
128.4Ê7 234.Ê67 57.OOOO 6.0000 51.4 3.4S
121.?OO l9A.OOO 3?.00()0 t3.oooo 61.2 ?
lE7.8oo 335.OOO 25.OOor) 6.OOOO $O.r 2,64
lB.AOO 130.OOO 15.OOOO 5.OOOO 14.s t-73

36
33
32
28
za
z9

ZB

29

gå
2Ê
32
31
30
2Et

2E

gð
2e
25
33

1 .34 615
l.7L 35r
l.2B 681

I .9 €iO4
1.03 tr42
1.4r 1573
l.2t 745
2.05 787
I .57 64s
I .65 834
1.8 t?3t

1.85 4ZL
z.o5 336
1.45 1156
1.41 397
1.69 50S
1.85 837
I .45 SSCi
t.7l 435

I .44 801
1.62 533
t. 16 773
1.27 656
1 . ¿t8 A32
t.t 1101
1.9 7L?

I .48 658
1.5S 566

i.+e ssi

1.43 54r
1,3$ 1r3s
.700 900
1.3 7077

1.26 1213

i.." rzoå

1.42 618
1.03 9s7
1.4 9€7

1.29 722
1.47 102

l.2a 2044

i.ss +si
l.4t t347
1.56 1629

| 723



oBs nccNER

169 2N168
170 2N169
,71 2N170
l7? zNt7t
173 ZNt7z
774 2Nt73
175 ZNt74
t7E ZNt75
177 ?Nt7Ê
77A 7Nt77
179 2NL7A
180 2N179
l8t 2Ntgo
lsz 2Nl8l
l€3 2NtS2
184 2N1S3
185 2N1S4
la6 2N185
1S7 2N186
188 2N187
tsg 2N188
t90 2N189
l9l 2N190
192 2N191
tge 2N792
194 2N1S3
ls5 zNt94
196 2N1Sl5
197 2N1S6.
l98 2N157
199 2N19A
200 2N19S
201 2N200
2.O2 ?NZOL
203 2N202
2114 2NZO3
zos 2N?o4
2r)6 2N205
2107 2N206
208 ?N207
zo9 2N208
zto 2N209
2tt zN?to
212 ?N211
?13 2N2t2
2t4 ?N2t3
215 2N214
2tÊ 2N213
zl7 2N21Ê
218 2N217
219 2N218
220 zNztg
7?.1 ZN?20
?22 ?N221
223 2N2?2
224 2N223

EIIERG FLOI.IER

22.QOOO 34.O
1S.O000 23.o
23,OOOO 23.O

34.OOOO 22.O
28.OOOO 36.O
30.ooo0 22.o
46.0000 30. o

46.OOOO 30-O
24.OOOO 34.O
41.OOO0 l9.O
18. oooo 34. o
36.OOOO ?7.O
25. OOOO 30. O

41.OO00 2A.O
46.OOOO 25.O
zz.oooo 31.o
22.OOOO 31.O
?2.OOOO 35.O
48.0000 ?4.O
21.OOOO 3t.O
1S.OOO0 39.O

26.OOOO 3l -O
18.OOOO 34.O
1S.0000 38.O
41.3333 2S.O
18.OOOO 34.O
lS.OOOO 23.O
2t.3333 34.O
28.OOOO 24.O
44.OOOO 24. O

43.OOOO 26.O
27.OO00 30.O
44. OOOO 26. O

18.0000 30.o
2g.oooo 25.o
44,OOOO ?A.O
42.?500 28.3
44.OO00 29.O
20.oooo 26.o
44. OOO0 35. O

43.0000 35.O
22.QOí)O 30.0
ta. oooo 30. o
24. OOOO 36. O
I S. OO00 33. O

18.OOOO 29,O
41.OOOO 30.O
44.OOO0 28.O
43. O|)OO 32. r)

42.OOOO 3r).O
43. OOOO 30. r)

SEEDS PODS HEIGHT MATURTTY

9. OOO 4. OOOO 37. OOO ttz
72.OOO 39.OOOO 6l.ooo 113
42.O00 43.OOOO. 46.000 134

25.000 21.0000 53.ooo I t I
72.OO0 62.OOOO 50.000 t47
46.OOO lg.OOOO 45.OOO IO7
30.ooo 22.oooo 60.ooo t=:

7.OOO Z.OOOO €3.000
75.OOO 2B.OOOO 74.OOO
61.OOO 34.OOOO 58.500

t28.OOO 57.OOOO 58.OOO
7S.OOO 21.OOOO 85.OO0
23.OOO lt.OOOO 77.OOO
36.OOO 15.0000 so.ooo
B.OOO 5.OOOO 75.OOO

E7.OOO 29.OOOO 92.OOO
66,OOO lS.OO00 EO.OOO
39.OOO 1St.5000 6st.ooo
41.OOO I l.OOOO 90.OO0

10st.000 30.oooo 66.ooo
I 1.OOO 9.OOOO 61.O00

39.OOO 9.0000 30.oo0
s4.667 33.OO00 S6.OOO

?15.ÊÊ7 89.3333 92.333
62.333 20.OO00 57.333

157.667 82.0000 96.O00
114.333 44.OOOO 8Z.OOO
2o9.333 62.6567 97.333
67.333 32.OOO0 58.OOO
46.000 20.3333 66.333
60.333 22.6687 101.667
27.OOO 24.3333 48.333
36.333 21.OOOO 76.333
23.333 10.3333 67.OOO
31.667 17.3333 61.Ë67
55.667 22.6867 67,333
26.500 10.OOOO 74.OOO
58.667 27..3333 75.333
56.667 25.3333 64.667
20.667 9.6667 77.OOO
31.667 11.6667 A3.667
34.O00 25,OOOO 51.667

148.333 61.OOOO 67.O00
92.O00 32.6687 80.OO0

108.333 42.6667 109.333
183.667 65.3333 92.667
69.OOO 27.3333 109.333

159.OO0 61.3333 100.333
75.OOO 40.OOOO 93,333
s9, ooo 2a.6667 9 1 .667

133.OOO 45.3333 107,333

YIELD TDI,I NODES STALKS HI SEEDSPOD PPNODE ÌTKHT

1o.200 t6.000 3.OOOO 1.OOOO 63.7 z.z5
43 .20Q 90 . o00 25 . OOOO 7. OOOO 48 I . S536.r)00 178.OOO 36.00()0 36.oooo 20.2 .s1z
49.400 78.000 lS.OOOO 6.OOO0 63.8 r.r921.500 40.ooo 40.oooo 10.oooo 53.7 l. 16
66.OOO 132.OOO t4,OOOO t.OOOO 50 2.42
z4.too 44.0oo 14.O0oo 5.ooo0 s4,8 

:.rt
s.000 30.ooo 2.0000 1.oo00 30 3.5

141.600 270.OOO 27.OOOO 4.0000 52.4 Z.6S
8S.500 r44.o00 26.0000 6.s000 61.2 1.79

116.900 227.000 45.0000 18.0000 51.5 2.25
t34.OOO 265.OOO 20.OOOO 4.OOO0 50.6 3.71

8.OOOO 5.0000 . z.o9
42.OOO 20E,OOO 15,OOoO 4.0000 20.4 2.4
2.OOO 72.OOO 5.OOOO Z.OOOO Z.7A 1.6

175.900 364.OO0 2g.OOOO 7.OOOO 48.3 3
101,200 128.OOO rO.0000 4.0000 79.1 3.67
72.sl00 103.OOO 16.5000 6.5000 70.7 2.06
75.500 153.OOO 11.OOOO 4,OOOO 49.3 3.73

l34.OOO 252.OOO ZT.OOOO A.OOOO 53.2 3.S3
13.600 76.O0o s.oooo 13.o0o0 17.s 

:.r,

zà
54
34
24
4St
47
45
23
42
tl
t2

34
11

rcå
123
t24
140
t20
lZO
134
151
149
t47
l23
143
t42
t40
136
135
154
124
149
147
lo7
120
t42
140
t24
154
154
151
r49
147

6.600 32.O00 9.0000
43.2Ê7 84.667 Z2.OOOO
Ê2..733 t45.OOO 54.3333
27.t33 62.867 12.6ÊÊ7
82.600 175.Ê87 41.6667
s5.487 96.333 40.OO00

10a. 133 234.8Ê7 44.6667
24.OOO 68.333 15.0000
39.667 6s.667 13.0000
26.OOO 57.333 16.OOOO
47.533 94.333 18.3333
49.500 95.667 15.0000
25. 567 48. OOO 8.3333
43. tO0 68,667 t5.OOOO
6t.067 92.OOO 13.6667
34.350 63.O00 7.250lo

15.3333
62.333 t03.OOO 17.3333
38.OO0 90,667 A,0000
39.OOO 7A.ÊÊ7 S.6667
24.267 77.OOO lB.OOOO
s9.200 1a3.O00 40.6667

115.833 230.667 24.3333
40.467 90.333 22.OOOO
8s.267 155.333 32.3333
41.733 l16.OOO 20.6667
86,633 787.8Ë7 40.OOOO
41.r)OO 96,G67 24.6667
34.G67 81.333 eO,3333
65.SOO t22.OOO 25,3333

I .33
1 .56
t.1g
l.t7 1992
1.55 299
1.3€ 1435
1.57 803

I 133
600
857

1

1 .04
1.31
t.27
1.05
I .38

t
I

1.04
1.8

1. ts
1

t.1t

I
I .55
I .69
1.6
1.5
1.1

1 .36
2. 05

1.6
1.41
1.14
I .41
t.23
t.t

I .67
1.31
1 .46
1 .55

1.3
1.41
1.41
t.?3
I .96
z.03
I .3S
t .54
1 ,65
1 .42
1.S1

+.oooo zð.e s.as
3.3333 47.9 2.2Ê
7.OOOO 40.5 2.47
1.6667 45.1 3.OS
5.3333 45.4 2.5
7.3333 86. I 2.ÊZ
4.6667 44.S 3.17
4.3333 35.5 2.2?
3.0000 59.a 2.38
2.8667 45.1 2.49
5.OOOO 51.9 1.16
2.6667 s2,6 t.77
4.6667 53.2 Z.LA
4.3333 61.5 t.54
4.6667 67.1 2.4Ê
2.7500 60.4 2.73
3.6867 . 2.64
5.6667 60.2 Z.t
3.0000 42.5 z.3E
3.3333 48.S 2.66
s.oooo 31.6 t.3s
7,6667 57.S 2.2A
8.6667 45.5 2.47
¡.6667 45,4 2_5
3.OOOO 55 2.83
z.Ê6Ê7 37 2.65
5.3333 42.2 2.55
5.OOOO 41.4 2.19
3. OOOO 40.6 3. : ,1

3.OOOO 53.2 3.05

r zeå
I 8SS
I 470
913

171A

1 167
230

2022
I 533
I A6A
1841
tz29
t236

169
528
269
42Ê
514
779
550
361
862
503

1 587
I 33A
117 |
1 652
I O97
I 625

rrå
8()8
382
74Ê
773
375
3S2
465
609
503
592
395
527

l-l



OB5 ACCNBR

225 ?.N224
zZE 2N?23
227 2N?2Ê
224 2N227
229 2N2?A
231) 2N229
231 2N230
232 2N23t
2.33 ZNZ32
?34 2N233
23X 2N234
23Ë 2N235
237 2N73Ê
z3g 2N237
2at9 ?N234
240 2NZ3g
241 2N240
242 ?.N24t
243 2N24?
244 2N243
243 ?N244
24Ê 2N3.45
247 2N24Ê
24fl 2N247
245 2N?.48
250 2N249
?.st ?N250
232 2N25t
?53 2N252
254 2N233
255 2N254
256 2N25s
257 2N25Ê
25e 2N257
259 2NZ5B
260 2N259
z6t zNzÊo
2Ê2 2N2Bt
263 ZNZ62
?64 ?N2A3
265 2N284
266 2N265
267 2N2ÊÊ
26e ZN7E7
269 2N26A
270 2N269
2.71 2N270
272 2N271
273 2N272
2 t4 2N273
275 2N274
276 2N275
? Ì7 2N276
?74 2N?77
27sJ 2N278
2SO 2N279

EI'IERG FLOI.IER

44 34

43 2Ê

4å
43
44
42
43
3A
44
44
45
43
43
t7
43
22
26
43
18
24
t9
43
44
?6
35
44
?.4
44
43
44
l9
43
20
t7
45
43
43
4t
43
43

SEEDS PODS HEIGHT ñATURITY YIELD

30.ooo 13.6667 l04.OOO

s8.667 25.OOOO 105.333

126.333 41.3333 105.000
70.500 13.5000 62.500
?.7 .OOO 14. 0000 7A. OOO
59.333 16.6667 6A-333
66.333 35.3333 68.333
46.333 23.OoOO 77.333
69.333 37.0000 67.OOO
87.Ê67 46.3333 68.000
40.333 16.3333 SO.333
39.OOO IS.OOOO 76.G67
82.333 38.0000 59.667
6t.667 48.6667 49,667
r7.ooo 18.5000 61.oo0

I tg.ooo 50.5000 53.ooo
104.667 45.6667 73.ÊÊ7

. 23.OO00 71.OOO
130.667 55.0000 83.OOO
?gJ.6Ê7 13.6667 57.667
53.667 24.OOOO 65.333
35.667 15.6667 55.OOO
13.500 1o.0000 57.500
8.S33 3.3333 63.867

70.333 23.OOOO 70.667
28.OOO 14.0000 62.667
79.333 37.3333 70.OOO
48.333 25,OOOO 55.667
35.667 10.6667 70.333
50.333 27.3333 67.OOO
42,OOO 16.OOOO 62.333
33.OOO 1A.6667 64.333
31.667 15,3333 59.OOO
37.333 17.6667 46.OOO
18.333 16.6667 78.OOO
3S,OOO 21.OOOO 77.OOO
40.333 19.0000 6S.333
49.OOO 20.3333 64.OOO
33.333 20.3333 67.OOO
34.333 20.3333 64.333

65.333 23.3333 73.867
41.OOO 1S.GG67 54.667
44.OOr) 13.6É67 72.ÐOO
41.O00 20.3333 85.OOO
45.OOO 27.6667 66.333
55.333 43.OOOO 65.OOO
13.333 11.3333 70.333
2l -333 12.OOOO 69.667
68.667 35.OOOO 83.333
36.667 16.orJur) Ê7 .G67
31.667 16,6667 63.333
69.OOO 30.6G67 72.OOO

3i
30
30
?9
2Ë
30
31
30
2g
2Ê
28
23
35
?a
z9
32
30
30
2t
ze
23
z.g
2g
?6
39
29
27
3Z
30
2E
35
?3
31
30
z9
27
3l
7.8

31

30
2A
27
2e
?s
31
27
25

30

145

140

135
154
151
149
147
145
143
t42
140
136
t?o
134
t51
149
t47
145
t23
t4z
140
l3€
l4s
r5¡
t51
149
147
145
143
t42
140
139
13s
135
151
t49
t47
145
143
t42

15.7000 42.ÊÊ7 9.6667 1.3333 37.4 2.27

30.5667 70.OOO 18,6667 2.66É7 43.? 3.39

59.1000 1o2.6Ê7 15,6667 1,6667 5s.3 3.04
73.7500 144.500 13.5000 5.5000 50.5 4.81
37.OOOO 168,OOO 12.3333 7.6667 25.9 r.99
5e.2ËË7 97.O00 8.OOOO 3.OOOO 60.2 3.72
47.7333 93.OOO 20.3333 3.6667 55 2.OÊ
51.0000 89.333 t1.3333 3.0000 58,5 Z.O3
65.7333 165.OOO 33.3333 7.OOOO 37.9 t.A2
40,5333 A5.333 2fJ.3333 7.OOOO 49.8 2.O4
48.3333 137.000 11.6667 3.0000 31.s 2.65
5S.Z6G7 9S.OOO I t.3333 4.3333 61 2.17
70.2000 ro9.667 28.0000 6.OOOO 62,1 3.46
33.4667 67.333 26.0000 5.6667 41.4 t.Zt
30.5000 tol.ooo t4.oooo 11.5000 20.3 1.42
38.7000 7r.ooo 42.5000 t1.0000 45.7 z.3t
64.3333 lZO.OOO 29.3333 5.3333 53 ?.LB

13.3333 3.OOOO
52.5667 99.333 30.3333 6.6667 4g 2.22
29. 1667 71.Ê87 1 I .OO00 5.3333 40.7 2
27.6687 49,000 16.OOOO 3.3333 56.1 2.tA
33.7ÊG7 46.OOO 13.3333 3.6687 73.2 2.3A
13.6000 sl.soo 9.5000 4.oooo 2?.8 t.32
1.S333 8l,867 3.3333 3.3333 2.23 3.O848.76Ë7 84.333 14.OOOO 4.6667 57,5 Z.A9

44.3333 83.OOO 10.3333 3.6667 55 ?.35
94.6667 173.000 22.3333 8.0000 54,8 2.32
58.OO00 96.667 19.0000 5.3333 60.2 1.95
51.4667 89.333 8.3333 3.OOOO 58,6 3.51
76.4667 172.687 15.6667 8.6667 46.8 1.S4
65.3333 r12.OOO 11.6667 5.0000 56.9 2.53
62.6333 106.OOO 14.3333 4.6667 60 t.72
39.6667 91.333 lZ.OOOO $.3333 36.5 t.e2
37.6667 98.333 14.OOOO 6.OOOO 41.1 2.t6
zr.oooo 67.667 12.3333 6.6667 30.2 t.t?
45,1667 112.333 14.6667 4.6667 41.1 1.S9
59.6667 104.333 1s.3333 4.OOOO 54.7 2,05
41.6687 G4.333 10.6667 2.6667 65.2 ?.4A
38.6667 73.6Ê7 13.3333 5.3333 48.9 1.65
42.4333 83.667 13.6667 5.3333 48.5 t.7L

63.56Ë7 97.6€7 12.3333 5.3333 64.8 2.84
40.28Ê7 A9.667 t4.OOO0 3.6667 48.7 Z.2S
41.5667 74.OOO l2.OOOO 4.OOOO 57 3.0229.3333 8O,667 13.6667 3.3333 38,9 2.1
4r).0667 76.OOO 14.3333 3.3333 51,4 1.57
67.9t)l]0 120.333 2A.OOOO 4.6667 55 1.09
19.r)OOO 49,OOO 9.6667 3.3333 39.A t.7t
2.7 .4333 47 .333 I . 6667 3. 3333 57 . I 2.O4
5S.5333 1 03.333 24.3333 4. OOOO 56.6 1 .9556.0333 99.667 1 l.OOOO 4,OOOO 55.9 2.31
32.6667 5t .667 10.6667 3.6667 63 t.B7
96.50r)O 214.OOO 20.6667 5.6667 45 2.18

TDI,I NTTDES SÎALKS HI SEEDSPOD PPNODE I{KI{T

43
44
43
44
44
45
4?
20
44
45
45
44

I .41 570

1.3S 4lE

2.66 464
I 117S

1.13 1483
2.O4 10SO
1.Ê7 702
2.05 1081
1.1 1 Szt
t.sl 769
1.38 11A3
1.65 1550
1.34 823
1.8S 550
1 .45 L7g4
r. l9 272
1.59 691
1.76
t.74 401
1.2q I t45
1.48 ÊOZ
1.14 S44
l.05 1056

1 2[J31.5s 777
1.3? t57Ë
1.63 I 194
l.3z tzQo
1. l9 1325
1.39 1506
I .4 1536
1.3 1904

l.?4 1151
1.26 1050
1.39 lt30
I .43 I 149
1.26 1466
1.91 g7t
I .54 I 10St

1.48 tz31

r.B7 S66
I .3 lOA9

1.13 1196
1.48 732
1.91 BA9
1.56 1333
1. r8 t426
1.37 t2l7
1.44 869
1,49 1571
1.57 1024
r.44 1530

136
135
135
l5l
149
t23
145
143
147
140
139
135

.^)



OBS ACCNBR

2St 2N280
?42 2N281
283 2N282
2e4 2N?A3
245 2N284
zBE 2N285
2ø7 2N286
zAB 2N287
?89 2N28S
290 2N289
291 2N290
292 2N291
293 ZN29Z
294 2N293
295 2N294
296 2N295
2!t7 2N298
2Sg 2N297
299 2N298
300 2N299
30t 2N300
302 2N301
303 ZN30Z
304 2N303
305 2N304
306 2N305
307 2N306
308 2N307
309 2N308
310 2N309
31 I 2N310
312 2N31 I
313 2N312
314 2N313
315 2N314
316 2N315
317 2N316
318 2N31 7
319 2N31A
320 2N319
321 2N320
322 2N3Zl
323 2N322
3?4 2N323
3?5 2N324
3?Ê 2N325
327 2N32Ê
324 2N327
329 ?N32FJ
33r) 2N329
331 2N330
332 2N331
333 2N332
334 2N333
335 2N334
336 2N335

EMERG FLOI.¡ER

45 3I
44 26
44 2A
42 33
4? ?e
45 24
42 25
26 30
40 ?3
36 3t
zo 40
17 30
18 30
77 38

SEEDS PODS HEIGHT IIATURITY

s3.667 24.6887 71.3333 135.OOO
32.333 16.OOOO 58.OOOO t24.OOO
35.OOO 14.3333 67.3333 149.000
44.333 12.3333 4S.OOOO 102.667
40.667 t2.3333 87.6667 145.OOO
42.ÊÊ7 17.OOOO 6A.OOOO l43.OOO
46,667 tT.OOOO 81.3333 142.OOO
36.667 20.6667 68.3333 140.000
23.a67 10.3333 66.6667 139.000
34.667 12.6667 s7.3333 134.000
5.OOO 2.0000 63.3333 134.OOO

63.OOO 33.6667 52.6667 107.OOO
102.333 40.6667 60.OOOO 107.000
75.667 34.3333 s8.5667 107.OOO

102.333 47.ÊÊ87 72.3333 tOT.OOO
77.000 44.OOOO S4.OOOO 112.OOO
90.667 38.OOOO 59.3333 112.000

17 2Ê
t7 2817 23
t7 25
t7 29
18 2E
la 37
43 Zs
4? 2Ê
42 ?6
4t 2A
43 2A

74.OOO 36.3333 60.3333
77.6É7 28.3333 GO.0000
27.333 t5.OOOO 49.OOOO
80.667 35.3333 60.3333
2A.OOO'1 1.6667 5A.3333
28.333 13.6667 59.OOOO
67.333 Zt.ÉG67 89.0000
64.OOO 40.6G67 6E.OO00
63.OOO 26.OOOO 68.3333
53.333 ZO.OOO0 75.3333

111.667 32.6ÊË7 77.3333
54.667 21.8667 E6.OOOO
50.ooo 19.5000 67.oooo
80.667 22.OOOO 71.3333
27.OOO 1g.OOO0 55.OOOO
39.667 17.OOOO 65.OOOO
90.667 34.3333 72.Ê6Ë7

152.500 44.OOOO 70.5000
53.333 20.6667 53.6667
33.OOO 14.6667 A9.6667
44.667 26.3333 7A.6667
?7.333 13.OOOO 69.OOOO
73.E,Ê7 32.6667 6A.6667
46.OOO 16.5000 43.5000
23,OOO 6.3333 62.6667
s3.333 37.OOOO St.OOOO

134.OOO 4r.6667 89.3333
47.333 23.3333 69.3333
91.667 4r.OO00 54.OOOO
39,OOO lg.OOOO 80.6667
19.OOO S.OOO0 65.OOOO
70.667 35.6667 70.6667
49.OOO 20.3333 73.6667
72.6,67 1A.3333 5A.6G67
31.OO0 9.6667 63.OOOO
37.OOO 14.6667 64.6667

43
43
43
4Z
42
31
4Z
4t
42

YIELD

49.300 94.OOO 18.OOOO30.733 7fJ.Ê87 11.OOOO
31.967 5A.333 9.333340.633 90.667 11.3333
48.333 8O.667 9.3333
53.300 102.oOO 15.OOOO
56.667 92.OOO 13.6667
43.O00 €6.333 12.3333
23.3Ê7 37.333 9.6867
s3.067 111.667 tl.OOOO
3.433 74.000 2.0000

41.433 76.333 ?l.EEÉ7
49.733 77.8Ë7 ?4.6687
34.A33 60.333 23.0000
51.733 79.OOO 30.3333
53.533 109.333 25.666755.633 A6.687 21.3333

29
2E
?.s
?9
2A
33

27
?a
z7
29
z9
32
32
30
28
29
30
29
31
27
3g
35
27
3?
?E
2Ê
36
39
30

43
43
43
44
43
20
40
76
?s

40
40
42

41
40

t9

40

20.ooo 50.100 s7.333 1S.3333 4.6667 60,420.ooo 5s.667 t25.OOO 24.OOOO 6.6667 53.2
35.OOO 15.567 36.OOO 11.3333 3.OOOO 43
35.000 92.433 160,333 27.3333 7.3333 3S.2
51.O00 26.900 58.OOO 10.3333 3.3333 47.6
23.ooo 26.133 45.333 11,OOOO 3.6667 56.7
47.OOO Ê0.267 106.000 17.6667 4.3333 57.9
23.OOO 42.333 69.333 19.3333 3.6667 6t. I43.OOO 52.600 7A.333 12.3333 2.6667 67.3

4.6867 5t.s
4.6667 3S.7
3.3333 52.6
6.0000 46.1
?.6ÊÉ7 57.4
3.OOOO 54.3
3.3333 63.8
5. OO00 44 . r
2.6667 63.6
4.6667 45.3
2.3333 4.05
7.0000 50.3
8.6667 64
5.0000 s7
5.3333 54.8
4.3333 51.5
s.6667 62.5

1 42. OOO
1 40, o00
1 39. OOO

1 35. OOO
134.000
151.OOO
I 23. OOO
I 47. OOO
I 4s. O00
1 43. OOO
I 42. OOO
140.OOO
13S.OOO
I 35. OOO
134.OOO
146.OOO
I 44. OOO
1 42,000
I 40. OOO

I 3S. OOO
137.OOO
I 35. OOO
1 34. OOO
I 30. OOO
I 29. OOO

I 46.000
I 18 . OOt)

2,16
2. L3

7.98
3.74

t.73
2.29
2.76

I .79
2.4Ê

I .96
I .86
2.6?
2.43
2.74
t.s

2.29
2.4Ë
2.28
3. tz
t.73
2.35
2.77
3.ZZ
z.5t
2.7 |
2.74

1.4
2.46
2.94
3.47
2.64
2.24
3. 14
2.19

2.79
3.71

3.1r
2.O3

2.35

2.Ot
2.3S

4
3. 33
z.Ë4
z-34
2.O7
2.37

64.067 116.333 11.3333 4.3333 56.3
85.933 13S.667 17.6667 4.3333 €1.6
41.467 57.333 13.6667 3.3333 7?.8
43.3s0 gst.500 11.5000 3.oooo 62.9
41.333 132.667 17.3333 5.8Ê67 24.2
32.633 96.OOO 15.3333 6,OOOO 35.7
2?.333 44.867 A.6667 3.3333 49.5
50.zoo 79.333 22.3333 4.6667 62.5
57.300 1o1.500 33.5000 7.oooo 57.6
52.333 97.Or)O 12.ËÊÊ7 4.OOOO 54.9
27.tOO 59.333 8.0000 2.OOO0 45.342.?33 BO.6G7 2l.OOOO 5.3333 47.5
30.9r)O 73.333 1O.3333 3.G667 45.6
44,100 A9.OOO 19.3333 4.6667 49.5
50.400 114.500 10,5000 5.oooo 29.3
45.667 5S.667 6.3333 3.OOOO 78.3
39.867 92.667 20.6667 4.6687 44.2
52.ÐOO 88.333 24.0000 4.3333 57.4
69.333 129.667 15.6667 6,3333 53.6
94.300 158.000 29.6667 10.66G7 49.6
56.533 108.667 12.3333 4.3333 50.4
25.533 1O2.333 7-8867 4.OOOO 22.A
49.7Ê7 182.OOO 3r.3333 S.3333 sO.1
47,600 134.667 13.OOOO 7.6667 37.1
66.867 t25.Ê67 12.68Ê7 4.OOOO 57.3
46,687 e7.G67 8.3333 3.OOOO 54.7
40.533 75,333 12.3333 7,0000 52.A

104,333 1G9.6G7 38.OOOO 8,6667 59.9
G8.667 114.333 33.6667 11.6s67 51.3
72.733 120.667 21,6667 6.OOOO 57.1

t.38 s24
1.56 gB8
I .75 BS11.O7 8671.32 I t 76
1.12 t273
l. t6 1337
1.69 to43
l.o7 t007
l. I 1572

I 7?9
1.57 770
1.64 49?.
1.49 445
1.58 445
1.72 818
2.O4 655
1.S4 663
1.16 707
1.39 s67
1.3 1199

1.14 975
1.19 9?S
l.z? 891
2.06 665
z.ll 900
1.8 I165
1.8 9SO
I .6 7A6

1.8Ê S86
1.14 63S
7.25 I 430
1.S9 649
r.s2 546
1.32 465
1.63 983
l.a2 to39
1.5 51A

t.zÊ I 159
1.73 609
1.57 1096

I 1994
1.81 4AO
1.68 392
1.51 t46Z
1.36 990
1.27 15tS
1.03 t27E
1. t3 1347
I .55 943
t.47 914
1.23 1464
l.2t I oa4
I .46 474
t.23 827
1.65 €44

137.667 54,3333 85.66G7 l42.OOO
81.333 40.3333 74.6667 14().OOOgo.r)oo 35.oooo 71.6G67 13S.OOO



OBS ACCNBR

337 2N336
33S 2N337
339 2N338
340 2N339
341 2N340
342 2N341
343 2N342
344 2N343
345 2N344
346 2N345
347 2N348
344 2N347
349 2N348
350 2N349
351 2N350
352 2N351
353 2N352
354 2N353
3ss ?N3S4
356 2N355
357 2N356
3ss 2N357
359 2N358
360 2N359
361 2N360
362 2N361
363 2N362
364 2N363
365 2N364
366 2N365
367 2N366
369 2N367
369 2N368
370 2N369
371 2N370
372 2N371
373 2N372
374 2N373
375 ZN3'74
376 2N375
377 2N376
37fl ?N377
379 2v37fl
380 2N379
381 2N3BO
382 2N381
3A3 ?N3fJ2
364 2N383
385 2N3S4
386 2N3S5
397 2N386
3gB 2N3Ë7
349 2N3A8
390 2N3BS
3Sl 2N390
392 2N391

EIIERE FLOI.¡ER SEEDS PODS

39. OOO0
24. OOOO
zo. oooo
I 9. OOO0
41.OOOO
4l.oooo
40. 0000
40. oooo
39. OOOO
34. 0000
39. OOOO
39. OOO0
40. oooo
25 . OOOO
41.OOOO
4l.oooo
39.0000
42. OOOO

40. oooo
39.0000
40. oooo
40. oo00
40. oooo
40. oooo
42.OOOO
41.OOOO
40. oo00
41.OOOO
41.0000
42.OOOO
42. OOO0
39. OOOO
40. ooo0
38. OOOO
3S. OOOO
24. 0000
40. oooo
41.OOOO
38. 0000
41.OOOO
21.6667
34. 0000
40.0000
21.OOOO
40. oooo
41.OOOO
39. 0000
4t.oooo
37, 0000
38, OOOO
38. OOOO
38. OOOO

39. OOOO
39. OOOO

39. OOO{)
39. OOOO

35
27
34
36
31
27
2A
?a
29
ZB
z9
2Sl
z9
?ô
29

34
27
?7
30
2.7
z7
32
l6
3S
39
33
35
35
30
?9
3l
36
2Ê
?s
20
?e
z5
2E
30
24
29
za
19
2e

2g
aa
27
29
29
29
27
30
?a

54,333 le.OOOO 71.333 t37
42.OOO 14.6667 93,333 135
55.O00 30.3333 57.333 134

105.333 40.0000 74.ooo 130
52.667 32.3333 74.333 t?g
60.oo0 21.3333 65.OOO 146
66.667 20.6667 9r.000 r44
35.667 14.0000 77.333 t4?
55.333 16.6667 95.OOO 140
32.687 12.6667 98.667 138
93.333 39,0000 94.ooo 137
4?.667 14.3333 7?.333 135
66.333 25.6667 78.000 134
51.333 27.3333 67.667 130
38,333 14.3333 67.667 t29
34.667 14.0000 69.687 146
64.333 26.3333 S3.667 r44
58.333 29.6667 69.333 t42
55.667 20.3333 76.667 140
ss.667 17.3333 A3.667 138
48,667 t9,OOOO SA.333 137
g5.ooo 30.ooo0 75.333 r35
25.O00 t1.6667 68.667 134
32.667 14.3333 58.333 t30
70.Ê67 27.OOOO 77.333 129
12.000 12.3333 65.667 146
24.667 t2.3333 64.333 t44
l6.ooo t4.oooo 117.ooo lls
20.ooo 9.6667 79.333 140
48.OOO lA.OOOO 65.667 138
31.667 12.ÊÊ67 66.667 t37
36.000 1s.3333 67.OOO 135
z9 .687 I 1 . 3333 85. 667 134
z8.oo0 13.oooo 64.333 129
56.667 ?1.3333 s8.333 129
43.500 20.0000 66.500 119
77.667 24.OOOO 78.333 144
29.667 16.6667 56.OO0 llS
96,333 32.3333 73.OOO llA
43.500 19.OOOO 74.OOO 13A
9.OOO S.6667 70.OOO t37

47.333 l9.OOOO 73.ÊÊ7 135
23.333 10.OOOO 64.333 134
89.333 39.OOOO 95.OOO 129
50.667 t7-3333 72.OOO 129
45.OOO 28.6667 7t.333 119
61.OOO 2Ë.3333 94.000 118
60,333 28.3333 57.867 142
54.333 2t.3333 74.333 1 1S

132.647 41.6667 7€.OOO 138
ao.ooo 35.oooo 81.667 137
39.667 16.6667 69.967 119
41 ,333 I 5.6667 79.333 t34
s4.or)o 18.3333 77.867 129
39.OOO 16.6667 81.667 129

1r8.333 4s,OOOO 95.333 146

HEIGHT IIATURITY YIELD TDM

60.1000 110.ooo 11.6667 4.OOO00 56.7 3.12
31.6000 55.333 10.3333 1.G6667 57.2 2.A5
66.OOOO 106.OO0 24.6667 7.33333 62.9 1.91
95.7000 13s.333 23.3333 S.OOOOO 62.7 2.7Ë
48,4000 122.Ê67 21.6667 4.96667 41.5 1.6
45.6667 S3.OOO 14.3333 3.33333 50.9 z.eB
41.6667 S6.333 10.6667 3,00000 44.3 3.27
44.7667 71.Ê67 13.3333 3.66667 63.2 2.5
39.OOOO 87.OOO 14.3333 2.66667 46 3.26
44.6667 82.667 S.3333 3.00000 52.9 2.55
92.3333 t95.OOO 33.3333 5.666S7 44.8 2.3947.0687 81.333 13.0000 4.6G667 57.6 2.9653.3000 a5,667 13.3333 3.33333 60.S 2.52
41,70r)O 7?.333 15.3333 4.66867 57.3 1.85e'/.7867 76.887 9.3333 2.66667 5r .7 2.63
44.3333 t09,s67 13.6667 6.66667 48.5 2.sZ

15.0000 4.00000 . 2.3750.6667 87.OOO 17.OOOO 3.66667 S5.8 2.O4
50.5000 74.6Ê7 15.0000 3.00000 67.8 2.74
za.oooo 61.667 15.6687 3.00000 44.9 3.za
38.SOOO S1.333 10.6667 2.66667 47.4 2.5S
90.0667 t32.OOO 19.3333 4.66667 68.6 2.7e
3Sr.4000 8s.333 9.OOOO 4.66667 43.3 2.tt30.5333 49.667 10.6667 3.66667 61.A Z.st
53.2867 179.OOO 21.6667 5.33333 34.9 2.73
t7.2000 96.667 9.OOOO 3.66667 19.4 .98325.6667 66.OOO 7.6667 4.33333 38.2 z
16.3000 236.OOO 14.OOOO 4.00000 6.Sll 1.14
28.9000 129.333 8.OOOO 3.OO000 21.3 1.53
36.4000 64.667 tt,0000 3.33333 56.1 2.75
42.t667 79.ÉË7 S.3333 2.66667 55,1 2.44
42.?667 72.667 12.3333 3.66667 SB.3 Z.O4
31.AOOO 1O4.333 ll.OOOO 5.66667 30.6 2.6?
39.4333 67.667 9.3333 2.66667 58.7 Z.?4
48.56G7 7?.Ê67 12.3333 3.33333 66.9 2.71
22..?500 37.500 11.5000 3.so000 59,5 2.21
48.OOOO 90.667 16.3333 3.66667 53.1 3.31
38.2333 68.333 11.6667 3.G6667 54,4 1.75
44.8333 74.333 23.3333 s.00000 63.5 2.76
74.5500 Zto.500 t6.oooo 6.00000 36 2.23
15.5667 69.667 7.Ê667 3.OOOOO 25.7 1.32
5A.7GG7 52.OOO 12.6667 3.66667 63.6 2.58
2S.9333 I I .667 8. OOOO 3. OOOO0 34.6 t ,95
79,OOOO 163.667 23.0000 3.33333 46.8 2.29
44.OOOO 71.667 12.3333 2.Ê66Ê7 62 3.1
58.5667 112.G67 18.3333 7.00000 44.5 1.S4
33.2333 59.667 15.3333 6.OOOOO 58,7 ?.333.6667 59,667 16.OOOO 3.33333 53.4 2.t3
47.9000 96.ooo 15,0000 4.33333 55.S 2.Ê4
78.6333 129.333 U4.6667 5.OO000 63.3 3.OB
49.A333 91.333 16.OOOO 3.33333 54.9 2.3
33.?867 56.667 S.3333 3.33333 58.8 2.37
44.5000 73.Ê67 L?.3333 3.OOOOO 61.6 2.6t31.8333 54.667 1r).6667 2.OOOOO 57.3 3.Os
32.3333 55.667 9.6667 3.OOOOO 56.7 2,33
so.5667 1s3.667 33.3333 S.OOOOO s2.7 2.5S

NODES STALKS HI SEEDSPOD PPNODE MRHT

1.69 1086
1,46 771
1.3 t?O1

1.87 849
r.52 S45
1.41 721
1.99 613
t.04 t?az
1.19 EL?
1.53 1356
1 .25 9A2
1.1 tttz
1.9 S78

1.76 840
1.68 1049
1.03 1306
t.73
1.65 S44
1.37 918
l.t7 501
1.73 798
1.58 lll4
l.3z ts27
1.36 9S6
l.26 733
1 .43 1594
1.65 too3

1 1019
1.09 1475
1.62 770
1 .58 1 40S
1.52 1 179
1.03 l067
1,37 1416
1.8 a6s

r .75 493
I .44 629
l.3a 1333
1.64 5t7
1.2 1632

1.23 1690
1.51 t377
r. l9 1315
1.69 S5A
1.5 864

1.61 1239
t.?9 560
t.a4 513
1.47 864
1.7 583

2.tE 637
2.tt 979
t.27 1063
I .6S 617
7.73 429
1.39 725



OB8 âCCNBR

383 2N392
394 2N3S3
395 2N394
396 2N395
397 2N3S6
398 2N397
39S ZN39A
400 2N399
401 2N400
402 2N401
403 2N402
¡104 2N403
405 2N404
406 2N405
407 2N40Ë
40fl 2N407
409 2N408
410 2N409
41 I 2N4tO
4tz zN. tt
4t3 zNAtZ
414 2N4r3
415 2N414
416 ZN4t5
417 2N418
AtE 2N417
419 2N4r8
4?O 2N419
AZt ?N420
422 2N42t
423 2N422
424 2N423
425 ?N424
426 2N423
427 ZN4?Ê
42fJ 2N4Z'7
42sl ?N42A
430 2N429
431 2N430
432 2N431
433 2N432
434 2N433
435 2N434
436 2N435
437 2N436
43S 2N437
439 2N438
440 2N439
441 2N440
442 ZN44t
443 2N442
444 2N443
445 2N444
446 2N445
447 2N44Ê
444 2N447

EI,IERG FLOI.IER SEEDS PODS HETGHT IIATURITY YTELD TDII NODES sTALKS HI 5EED5POD PPNODE ¡4K!IÌ

39
39
39
3S
38
18
39
39
40
40
39
39
3S
¡lo
38
18
38
38
39
19
18
18
ls
19
38
19
1A
t8
19
3€
40
39
3S
3S
3A
39
38
39
4t

32
2e
27
z8
3t
27
28
23
za
28
ZE
2É
z8
2Ê
30
22
28
2E
?B
19
z4
20
?o
19
26
30
zl
22
3Z
27
25
27
29
25
27
27
?a
27
30

75.333 ?2.OOOO 79.333 r43,333
58.OOO 22.66€,7 64.333 142.OOO
44.333 20.6667 85.333 11B.OOO
43.667 16.6667 Sl.OOO t39.OOO
94.667 30.6667 81.G67 l37.OOO
27.ÊÊ7 t2.OOOO 58.667 135.000
44.333 14.6667 77.333 134.O00
44.333 25.0000 AO.O00 129.000
39.OOO 22.OOOO 61.333 129,OOO
30.000 20.6667 84.OOO 146.OOO
62.333 24.3333 92.333 144.000
55.667 20.3333 65.667 11S.OOO
77.6Ê7 37.3333 72.ÊÊ7 t18.OO0
so.ooo 21.8667 57.667 13S.OOO
48.667 25.3333 69.667 119.OOO
7s.EÊ7 2s.6867 69.OO0 135.000
É9.667 3A.6667 74.333 134.000
56.333 20.6667 63.OO0 129.OOO
54.OOO 26.OOOO 63.333 129.000
sl.667 45.OOOO 74.333 146.OOO
53.OOO 25.6667 64.333 144.OOO
36.333 20.6667 51.667 106.000
48.333 1S.6667 59,667 106.OOO
71.Ê67 34.6667 59.333 107,OOO

114.O00 22.3333 Ë2.6Ê7 1l9.OOO
44.O00 17.6667 AO.OOO 135.000
63.OOO 23.3333 4S.333 134.000
75.667 32.3333 60.667 11s.O00
72.OOO 27.OOOO 71.000 115.OOO

l06.ooo 40.oooo so.667 146.ooo
58.333 23.6667 6S.OOO 106.OOO
72.OOO ?4.66,Ë7 67.OOO 142.OOO
75.OOO 23.6667 68.OO0 140.000
70.ooo 27.6É67 55.Ë67 138.OOO
43.333 20.3333 65.OOO 137.OOO
s4.667 33.3333 66.333 135.OOO
57.667 26.6667 67.OOO 134.000
67.333 26.OOOO 64.OOO 129.OOO
27.8Ê7 t3.0000 51.667 130.OOO
46.333 23.33e3 70.000 14E.OO0
39.667 20.OOOO 75.667 l44.OOO
50.333 19.3333 67.000 |4Z.OOO

100.ooo 36.oooo 71.667 140.ooo
63.333 24.6Ë67 59.OOO l3A.OOO
66.667 22.3333 105.OOO 137.OO0
73.OOO 32.8687 77.OOO 135.OOO
20.ooo 8.3333 59.867 134.OOO
3S.667 20.3333 89.OOO 129.OOO

l27.OOO 55.OOOO 60.OOO 130.000
e6.ooo 42.oooo 8s.667 146.000
64,OO0 30,OOOO 67.667 144,OO0
67.333 25.3333 77.Ê67 142.r)OO
36.OO0 l4.OOOO 78,667 140.OOO
65.667 35.OOOO 62.333 1l8.OOO

105.OOO 37.GGE7 60.667 11S.OOO
4?.Ë67 12.6667 7Ê.GÊ7 135.OOO

43.2687 71.333 9.3333 2.66667 5S.6 3.23
53.OOOO A4.OOO 15.OOOO 4,OOOOO 63.9 2.7539.4333 76,OO0 15.3333 4.OOOOO 51.8 2.4
39.A333 70.OOO 11.OO00 3.33333 57.4 2.Ê?
69,6667 tOS.333 l9.OOOO 4.33333 6l.E 2.94
2t.3333 40.333 8.0000 2.66667 56.S 2.4?
4Ê.?333 El.OOO 11.OO00 2.33333 57.2 3.06
39.0667 71.Ë87 12.3333 3,OOO00 s5.4 1.S8
35.5000 59.OO0 15.0000 S.ooooo 60.3 1.75
34.5667 84.6s7 16.3333 5.33333 42.8 t.37
45.0000 87.ÊÊ7 17.ÊËÊ7 3.33333 5Q.8 2.2
32.t333 59.333 15.3333 2.68667 53.6 2.74
55.0333 116.333 24.OOOO 5.65867 46.5 Z.t
32.OEE7 54.333 10.3333 Z.OOOOO 5B.s 2,3?
40.3000 7a.333 21.OO00 5.OOOO0 51.1 1.95
43.6667 g2.OOO 16.86A7 4.66667 56 ?.77
59.6000 114.333 1S.6687 4.33333 52.9 ?..37
5 t . 3333 90 . OOO 13 . OOOO 3. 00011') 56 , 1 2.78
26.6000 64,333 l8.OO00 4.66667 43.1 2.O7
71.3333 119.667 22.6Ê67 4.66667 $9.7 1.68
42.0333 66.667 20.3333 5.33333 60.5 2.16
22.2333 44.667 15.0000 4.33333 51.3 1.84
42.56Ê7 62.667 13.6667 5.66667 64.4 Z.4E
57,5667 S9.000 25.0000 8.33333 64.3 Z.09
30.2333 53.687 17.3333 3.33333 55.9 5.t7
37.2333 81.667 t2.EÉÊ7 4.33333 44.8 2.43
34.7000 63.333 t5.3333 4.OO000 52.9 2.42
64.6333 lOS,OOO 24.OOOO 7.66667 5S.l 2.32
54.5000 159.O00 2t.oo00 6.ooo00 38.7 2.59
75.s667 t22.333 ?2.3333 4.33333 62.3 2.65
37.4000 55.333 14.6667 4.66667 6S.1 2.54
41.3333 76.333 13.6667 4.OOOOO 4S,9 2.74
3S.€667 54.OOO 15.OOOO 4.00000 71.3 3.2
49.2667 74.333 18.3333 3.66667 65.8 2.56
30.6333 72.333 16.6667 5.33333 41.8 2.2
61.6333 88.667 1S.6667 4.33333 6St.4 2.54
50.8333 83.OOO 20.6667 4.66657 63 2.09
49.1000 77.6Ê7 12.6667 3.66667 65.3 2.62
14.8667 5t.OOO 10.6667 3.OO000 41.5 2.05
33.7667 73.887 12.6667 4.00000 46.6 2.t2
53.OOOO 76.333 13,6667 3.OOOOO 70.7 2.t7
28.A333 54.OOO 12.ÊEË7 3.66687 54.3 2.86
72.7000 106,000 21.OOOO 4.OOOOO 68.4 2.61
41.5333 74.333 16.0000 4.É6667 55.5 2.5
38.9667 E3.OOO 13,6667 2.OOOOO 46.2 2.93
53.7667 87.OOO 16.3333 3.00000 62.4 2.27
19.OOOO 62.OOO 6.6667 2.66667 34.1 4.95
19.5000 77.333 13.OOOO 4.33333 24.7 2.09
s6.3000 t5s.o00 30.ooo0 9.ooooo 54.9 2.3r
70,6667 t74.ÊÈ7 22.0000 4.OOOOO 40,4 2.32
30.3333 83.000 19.6667 5.33333 42.1 2.16
38,0000 90.333 13.6667 4.OOOO0 40.4 2.69
22.3333 60.OOO 10.OOOO 3.33333 36.7 2.72
54.4333 36.667 24.OOOO 5.86667 57.3 2.14
39.OOOO A1.333 2A-3333 7.66667 5l.l 2.75
51.2667 1l1.OOO 11.6667 4.33333 42.2 Z.9S

39 27
40 2A
3g zg
3S 29
2A 32
38 26
39 29
3S 30
40 39
42 38
40 26
40 29
39 33
24 30
25 31
39 25
40 29

2.39 655
1.56 958
1.34 S15
1.Ê2 9361.52 74A
I .71 750
1.34 tO38
z.o2 902
1.47 gGl
t.z5 1502
1.65 7t8
1.31 573
1.54 6s4
?.tt 63s
l.z? 815
1.59 635
1 .95 676
t.6 862

1.54 4S6
z.t3 1756
t.2B 747
1.45 630
1.45 493
1.39 BO7
1.29 ?70
L45 885
1.57 919
1.5 BA7

t.z7 849
1.S 72Ê

L63 644
t.64 722
t.5s 513

1 .5 700
1.22 702
1.77 727
1.34 898
2.06 732
L.2Z 639
1.85 745
t.5 lz55

I .44 594
1.74 752
1.53 678
1.71 590
1.96 S15
1.19 1113
1.56 544
I .83 680
1.93 829

'.53 
470

1.81 639
l.54 624
t.3z 826
1.37 3Ë7
1.19 1232

-l



OBS ACCNBR

449 2N448
450 2N449
451 2N450
432 2N45t
4s3 2N452
454 2N453
455 2N454
456 2N455
457 2N456
459 2N457
459 2N458
460 2N45S
461 2N460
492 ZN46t
483 2N482
464 2N463
465 2N464
466 2N465
467 2N466
46S 2N467
469 2N468
470 2N469
471 2N470
472 ZNl7t
473 ?.N472
474 2N473
475 2N474
47Ê 2N475
477 ZN47B
47fl 2N477
479 2N47A
4ElO 2N479
481 2N4SO
482 2N481
4A3 2N4eZ
484 2N4S3
485 2N484
488 2N4S5
487 2N4S6
4BB 2N4A7
489 ZN48g
490 2N449
491 2N490
4C2 2N491
493 2N492
494 2N493
495 2N494
4516 2N495
497 2N496
499 2N497
499 2N498
500 2N499
501 2N500
502 zNsO1
503 2N502
504 2N503

EIÍERG FLOI.IER SEEDS PODS

41 ?5
40 ?7
39 32
?o 30
40 26
19 25
1A 19
40 3t
39 ZÊ
38 27
40 z9
40 2Ê
27 33
39 26
40 27
39 ?A
39 33
40 27
25 24
25 2A
38 27
39 ?7
40 30
3S 27
39 Z9
39 27
39 29
40 27
4t 2Ê
40 29
ts 32
38 2g
19 2Ê
3S 29
39 31
39 2.8

65.OOO 24.OOOO 59.667
40.667 14.6667 62.333
56.333 tT.OOOO 64.667
26.500 1 L5000 57.500
66.667 23.3333 67.667

t06.667 36.OOOO fl7.Ë87
60.ooo 32.oooo 69.667

134.667 65.6667 52.333
31.333 13.OOOO 60.333
23.OO0 14,6667 63.667
25.333 t2.3333 60.333

140.OOO 44.OOOO 85.OOO
93.697 37.OOOO 7t.333
5E.OOO 23.OOOO 87.333
66.667 28.3333 8t.OOO
67.OOO 23.3333 90.OOO

l45.OOO 46.33i3 53,333
101.OOO 3S.6667 AZ.OOO
59.OOO 1S.3333 65.6S7
47.333 12.OOOO 91.667
63.500 19.7500 79.250

. 25.5000 43. ooo
92.333 31.6667 97.OOO

108.333 3€.3333 SO.OO0
90.ooo 31.6667 91.667
59.OOO 19.6667 llt.OOO
85.333 2S.6667 109.OOO
51.000 19.6c67 96,333
62.333 22.EÊ67 96.333
74.333 24.0000 100.o00
44.667 15.3333 90.ooo
s3.667 17.3333 102.O00
s2.ooo 34.3333 88.333

I 32 . 333 4 I . 6667 92 .333
72.333 25.0000 S7.333
64.OOO 27.0000 110.667

134.333 47.3333 105.667
79.OOO 29.3333 100,OOO

. 27.6867 S6.667
74,OOO 27.3333 96.OOO
97.OOO 33.3333 101.333
74.ÊÊ7 27.6Ê67 91 .333
38.667 12.6667 gB.OOO

102.333 34.OOOO 57.333
145,OO0 45.6667 55,333
99.333 34.3333 104.333

l91.OO0 46.OOOO 85.333
t30.ooo 43.ooo0 101.ooo

g 1 . 667 40 . OOOO 98. 333
7S.667 36.OOOO 95.000

lo7.E67 4S.OOOO 100.333
73.333 32.OOOO 93.333

131.500 45,5000 91.50r)
57.667 19.OOOO 108.667
56.OOO 20.3333 9s.333
92.r)OO 29.6667 11O.333

HEIEHÏ IÍATURITY YIELD TDII NODES STALKS HI SEEDSPOD PPNODE HKI,{T

134 41.000 94.333 12.0000 3.0000 44.3
129 34.367 61.667 11.OOOO 3.OOOO 55.1
130 30.667 62.333 13.3333 5.6667 s1.7
146 14.OOO 92.500 11.0000 7.oooo 16.4
144 24. tOO 50.667 17.3333 4,OOOO 46.9
142 48.600 84.667 18.3333 3.6667 55. I
LO?. 23.lOO 93,OOO 26.6667 tO.OOOO 24.3
119 45.700 87.6Ë7 55.3333 t4.OOOO 52.9
115 47.633 74.OO0 10.OOOO 3.0000 €3.8
135 ??.300 42.867 10.3333 2.6667 32
I 34 26 . 700 77 .667 9. OO00 4 . 3333 34 . Z
l?s s4.600 16A.000 27.OOOO 3.0000 50.4
tzs 30.s33 s1.333 19.6667 2.6667 33.6
146 29.OOO 97.333 13.6667 2.3333 29.Ê144 32.867 69.333 15.3333 2.6667 39.4
1,42 35.133 63.667 16.3333 2.OOOO 55.4
140 lo4,ooo 200,333 zst.3333 7.3333 4913S 37.600 77.OOO 26.6667 3.6667 49.2
lrs 75.000 99.567 17.3333 4.3333 76.8
135 51.500 S2.OOO 10.3333 3.OOOO 53.7
134 61.500 99.250 16.7500 4.7sOO 57.7
l?9 12.5000 1.5000
t?s 88.633 132.OOO ?2.ÊÊ67 3.3333 51.4
l4E 69.900 137.OOO 23.0000 4.3333 50.7
144 s6.000 109,ooo 77..8ÊÊ7 3.6667 53
t4? 39.OOO 7S.OOO 16.6667 Z.OOOO 50.2140 53.333 11t.667 22.OOOO 3.OOOO 47.6
138 45.857 S8.667 15.6667 3.OOOO 45.9
137 55.rO0 99.OOO 15.0000 3.0000 58.8135 62.O87 116.687 17,OOOO 2.3333 53.1
134 34.OOO 63.OO0 13.OOOO 2.6667 53.6
129 39.500 81.OOO 14.OOOO 2.3333 50.4119 62.t33 111.OOO 28.OO00 4.OOOO 5s.7
f46 74.333 140.333 2S.3333 3.6667 53
1+4 40.333 81.000 18.0000 3.ooo0 s4.8
742 50.733 96.667 18.3333 2.OOO0 52.4
140 75.OOO 1s2.333 29.6667 3.OOOO 49.6
l3s 54.333 113.000 1sI.3333 2.G667 4A.3
137 21,6697 3.OOOO
135 49.633 96.O00 16.6667 2.6667 50.4
134 59.333 12S.333 24.Ë867 4.6667 46.8130 40.600 7?.667 22.6Ê87 3.3333 54.9
130 35.633 68.333 l1.OO00 2.0000 sz.4
146 91.667 165.333 26.6667 5.OO|)O 51.9118 95.967 l6S.OOO 35.3333 5.6667 57.6
742 66.OOO 126.567 25.0000 4.OOOO 52.7
140 55.333 1O9.333 34.OOOO 4.3333 49.Ë
138 71.OOO 1S1.667 26.3333 3.3333 39.5
737 42.G67 69.000 ?7.3333 3.3333 62.7
115 56.567 99.OOO 25.3333 4.0000 56.9
134 99.333 187.333 39.6667 4.3333 51.6
129 6s,5OO 1 lG.333 24.OOr)O 3.OOOO s5.4
129 95,450 194,OOO 35.OOI)O 5.0000 48.S
I 46 4t . tG7 1 02.000 1 7. 0000 3.3333 42
144 56.233 I I 7. OOO 1 4. OOOO 3. OOOO 47.2
142 62.OOO 122.687 23.OOOO 3.OOOO 50,4

40
4t
42
38
41
4Z
4?
39
19
19
19
19
19
19
19
1S

40
3A
40

z3
2A
31
3l
27
29
34
2g
24
23
37
35
31

34
33
25
2É
2A
?.9

2.95
?.73
3 .33
2.9

2.92
z. 05
z.o3
2.34
1 .57
1.S7
3.18
2.28
2.31
2 .44
2.eE
3. O4
z.Êt
3.13
3 .67
2.97

?.9
2.84
3.O7
2. 59
3.O8
z.6t
3. OS
3.22
2. €6
3.11
2.33
3. 07
3.09
2.37
3. 04
2.7Ë

2-58
2.97
2.77
3 .12
2.81
3, r9
2.97
3. S3
3. t8
I .67
2.74
2 .71
2 .43
3,39
3. 08
,1'
3. 09

1.99 544
1.34 85?
1.33 535
1.O3 51S
1.36 475
1.99 43S
l.18 37A
1.32 431
l.3s 1403
1 .49 953
r.36 t 154
1.63 604
7.72 3A8
1.57 501
z.lE 427
r .44 548
1.53 735
1.55 374
1.05 1296
1.15 lZ40
1.11 1r93
I .98
1.45 74fl
t.7B 686
1.36 640
1.19
I .36
t.2E
1.6

1.4r
t.??
7.24
I .26
I .45
I .46

1.5
t.57
1.55

1.57
1.37
1.24

Ê7A
611
e82
992
794
778
741
7s4
607
548
804
559
67S

709
s98
566

1.15 923
1 ,26 e91
1.32 669
1.32 655
1.35 295
1.6? 539
1.55 719
I .44 696
1.23 I 182
t.27 477
1.31 7()5
1.11 7tO
1.68 963
r,31 676

i..)



f]BS ACCNBR

s05 2N504
506 2N505
507 2N506
508 2N507
509 2N50S
510 2N509
51 1 2N510
512 2N51 1

513 2N5t2
514 2N513
515 2N514
s16 2N515
517 2Ns16
518 2N517
519 2N519
520 2N5t9
32t ?N5ZO
522 2Ns2L
523 2N522
524 2N523
525 2Ns24
526 2N525
527 2N326
5?g 2Ns27
529 2¡/52fl
530 2N529
531 2N530
s32 2N531
533 2Ns32
534 2N533
s35 2N534
535 2N535

EI'IERG FLOI.IER

40, 0000
3S. OOOO
40, oooo
39. OOOO
21.OOOO
40. oooo
40. oooo
41.OOOO
41.0000
40. oooo
40, oooo
41.3333
40. oooo
40. 0000
40. oooo
40 . oooo
20. oooo
40. oooo
40. oooo
39. oooo
39 . Or)O0
23. OO00
40. oooo
39. O000

40. oooo
42. OOOO

I 9. 0000
39. OOOO
l 9, ooo0
l9.oooo
25. OOOO

26
27
2A
29
34
27
T4
29
30
2g
26
z8
27
?e
38
33
30
ze
26
29
ZB
33
?,8
l9

2A
3t
32
za
30
30
?5

SEEDS PODS HEIGHl

83.667 32.OOOO 99.O00
Ê2.Ê87 24.G687 A8.333
Ê2.6Ê7 23.3333 A4.O00
5S.333 24.0000 9S.333
35.667 24.66,Ê7 86.OOO
93.OOO 34.6667 102.OOO

106.333 37.6667 102.667
12t.333 35.3333 I 15.OOO
53.OOO 1A.3333 103.OOO

1l8.OOO 33.3333 l04.OOO
77.333 25.6667 106.OO0
68.333 22.3333 107.O00
76.667 29.OOOO 94.667
61.000 r9.3333 98.333
92.6,Ê7 42.OOOO 89.OOO
96,697 32.6667 I 13.667
67.OOO 25.6667 79.667
88.333 29.3333 S1.667
60,667 21.OOOO 100.667
83.333 26,3333 96.697

I 12.OOO 31.6667 97.O00
so.667 32.6667 S9.OOO
53.OOO 21.OOOO A0.OOO
8S.OO0 2S.3333 94.687

57.667 23.OO00 90.333
99.667 28.6667 A7.Ê67
88.333 34.3333 96.O00
88.667 26.6667 91.667

162.667 61.3333 101.O00
126,333 44,3333 10().667
l0B.ooo 35.0000 98.667

HATUR I TY

140
134
137
135
134
130
130
146
144
t4z
140
138
137
135
134
130
130
146
144
142
140
138
137
135

YIELD TDI'I NODES STALKS HT SEEDSPOD PPNODE MKHT

56.lOO 110.667 2?.66Ê7 2.33333 50.5 2.7552.667 102.333 r6.oooo 3.ooooo 53.9 Z.Ë24t).667 70.333 14.6667 2.66667 5S 2.7147.667 85.333 14.6667 2.33333 56.3 ?.54
53.333 104.O00 17,OOOO 2.66667 51.5 1.56
54.733 107.867 22.88Ê7 2.33333 49.S Z.7E
55.167 113.333 27.É687 3.33333 48.4 2.82
70.000 153.ooo 2a.oooo 4.ooooo 47.8 3.46
35,667 92.333 14.OOOO 2.33333 43.9 2.95
st.o00 1ls.667 20.0000 3.33333 44.8 3,87
52.OOO 10r.667 r8.3333 4.OO000 50.7 3.04
+s.ess ro2.ooo 18.6667 2.Ëe,667 43.7 3.Or
37.400 r19.OOO 23.3333 3.33333 48.8 2.68
43.933 101.000 17.6667 2.33333 42.r 3.69
47.OOO 129,OOO 23.3333 3.OOOO0 36.7 2.2t
70.300 147.647 25.6667 S,OOOOO 47.7 3.O3
44.833 93.333 19,0000 3.66867 48.4 2.61
38.633 82.333 t6.6667 3.33333 46.1 3.05
34.333 84.333 14.6667 2.66697 45.6 Z.g
51.267 95.333 18.0000 3.OOO00 55.5 3.16
74.767 I29.OOO 24.0000 3.66667 58 3.13
61.567 110.OOO 24.6667 2.66667 56.1 Z.A4
42.gOO S3.333 16.OOOO 2.OOO00 51.6 2.59
66.067 125.333 20.0000 3.00000 52,5 3.?4

47.733 95.OOO t7.ÊÊÊ7 2.33333 50.8 Z.E4
54.900 1ls.667 24.0000 4.ooooo 48.1 3.48
60.o00 120.Êa7 24.ooo0 4.66867 47.8 2.5A
50.787 94.OOO 17.OOOO Z.OOOOO 53.1 3.33

129.900 23s.333 46.6667 5.33333 53.3 2.72
s,2..700 180.A67 29.6667 4.OOO00 53.2 3.18
69.333 !44.ÊÊ7 ?7.3333 4.00000 47.9 3. I

130
129
146
144
142
140
138

I .4 856
L.S7 854
1.s9 661
l.É2 818
1.43 148A
r.5? 5Bl
1.32 555
L.?9 s79
1.3 661

1.66 459
1.39 685
1.16 708
1. t5 750
1.O9 694
2.03 537
1.27 758
1.35 668
1.75 432
1.48 660

7.ZS 89S
1.32 741)
1.31 ezt
1.33 814

1.34 410
t.zt 545
1.38 702
1.5s 601
1.27 769
1 .56 774
I .29 640



OBS ACCNSR

2 zNOOr
3 ZNOOZ
4 2NOO3
5 ZNOO4
6 2NOO5
7 2NOO6
g 2NOO7
I 2NOOS

10 2NOO9
I I zNO10
1Z zNOlt
13 2NOt2
14 zNOl3
t5 zNO14
r6 zNO15
17 2NOl6
18 2N017
t9 2NO18
20 2NOIS
21 2NO20
?? 2NO2l
23 2NO22
24 2NO23
23 ZNO24
26 2N025
?7 ZNOZ6
28 2NO27
29 2NO2E
30 2NO29
3l 2NO30
3'¿. 2NO3L
33 ZNO32
34 2NO33
35 ZNO34
36 2N035
37 2NO36
3S 2NO37
3Sr 2NO3E
40 2NO3!t
4 I ZNO40
q2 2NO4t
43 7.NO42
44 2NO43
45 2NO44
46 2NO45
47 2N046
4A 2NO47
49 2NO4A
50 zNO49
5' 2NO50
51/ 2N')51
5:{ 2Nù52
54 2N053
5i' 2¡g"O
5r" 2NOs5

EIIERG FLOI.IER

32.OO00 34
32. OOOO 34
25.OOOO 39
32. OOOO 36
29.0000 29
32.OOOO 32
24.OOOO 36
la.oooo 42
24. 0000 38
24.OOOO 34
?2,OOOO 25
32. OOOO 36
?z.oooo 34
29.OOOO 37
32,OOOO 36
32.OOOO 32
tS.oooo 43
1S.OOO0 40
24. oooo 34
24.0000 26
22.OOOO 36
32.OOOO 38
z9.oooo 35
29.OOOO 37
32.OO00 34
32.OOOO 34
t5.0000 49
la.oooo 40
32.OO00 3t

SEEDS PODS HEIGHT ÍIATURITY YIELD TDII NODES SIALXS HI SEEDSPOD PPNODE T¡KPT

50,333 18.OOOO 10r.333 1l7.OOO
73.333 37.6667 99.OOO l13.OOO
5A.OOO 14.6667 73.333 112.OOO
31.OOO 16.OO00 14.4Ê7 1 10.000
53 . oOO 20. 3333 e7 .667 I 07. OOO
75.333 26.OOOO 100,333 106.OOO
62.333 24.OOOO l07.r)OO 105.OOO
63.667 32.OO00 119.OO0 l17.OOO
74.333 27.OOOO 101.667 117.OOO
'78.333 25.3333 1O8.333 117.O00
45.667 20.3333 S3.333 t17.O00
33.667 ,14.OOO0 58.333 rrS.OOO
99.333 29.OOOO 92.667 llZ.OOO
65.OOO 33.6667 75.667 llO.OOO
35,667 13.OOOO 94.OOO 107.OOO
57.OOO 20.3333 97.667 106.OOO

136.333 51.0000 97.333 1D5.000
16S.333 94.3333 108.333 104.OOO
89.333 30.6667 105.667 102.OOO
62.667 25.3333 91,667 117.OOO
70.333 24.3333 101.667 l17.OOO
46.333 19.OOOO 89.667 113.OOO
3S.687 15.3333 103.667 rl2.OOO
47.333 20.6667 95.OOO ltO.000
42.667 19.3333 92.333 107.OO0
46.667 16.OOOO 59.O00 106.OOO
59.667 25,3333 114.333 lOs.OOO
78.667 33.0000 104.667 104.OOO
42.333 13.6667 9?.OO0 102,000

29.667 12.OOOO rrl.567 1t7.OOO
68 . 333 2.2.6667 100. OOO 1 13. OOO

70.333 28.3333 85.OOO 110.OOO
58,333 21.6667 76.667 lOT.OOO
61.667 2O.6667 1O1.667 106.OOO

124.667 45.6667 110.OOO tOS.OOO
95.OOO 32.3333 79.ÊÊ7 104.OOO
42.OOO lE.OOOO 82,333 102.OOO
63.333 28-6667 76.667 1t7.OOO
43.333 15.6667 91.OOO l17.OOO

132.333 52.OOOO 74.OOO 1t3.000
5A.OOO 21.OOOO 101.667 I t2.OOO
30.ooo 13.6667 81.667 llO.OOO
48,333 16.6667 IOO,OOO tOT.OOO
62.OOO 23.OOOO 78.OOO 106.OOO
4A.OOO 16.3333 95.667 105.000

64.333 25.3333 106.667 ttT.OOO
48.333 20.OOOO 100,O')O ttT,OOO
54,r)OO 27.OOOO 76.667 l t7.Or)O
52.667 1S.6667 90,657 113.OOO
62.333 ?2.3333 9r.667 t1Z.r)OO
57.333 23.3333 54.OOO ltO.OOO
61,OOO 23.6687 A3.OOO lOT.OOO

15.5000 47.333 10.6667 2.33333 34 Z.AB21.9000 64.333 lg.OOOO 2.33333 33.7 1.96
12.36Ê7 2S.OOO 9.3333 2.OOOOO 42 3.t2
3.7333 r3.667 10.OOOO 3.66667 25.7 t.77

2.2.2000 s7.333 11.6567 3.33333 40.8 2.71t9.6333 5t.OOO 1 1.6667 2.66667 36.8 ?.9
14,1333 61,667 ll.OOOO 3.OO000 23.3 2.63
23.9667 64.333 15.3333 2.OOOOO 3S.3 2.21
23.2Ë67 51.333 I4.OOOO 3.OOOOO 46.5 2.77
31.0000 64.667 11.6667 3.OOOOO 45.2 3.01
32.1333 53.OOO 12.3333 2.33333 60.A 2.66
4.4000 8.667 IO.OOOO 4.OOOOO 44 2.12

24.6000 46.000 11.3333 2.33333 50.2 3.36
t2.0333 33.333 21.0000 4.66667 36.7 2.46
8.9667 32.333 6.3333 2.66667 29.6 2.64

11.6000 42.Ê67 S.6667 3.66667 24.9 2.54
32.8333 7A.333 2?.3333 4.33333 40.4 3.Ol
s3.4000 106.667 26.6667 5.00000 45.3 Z.5r
31.4333 S4.667 tT,OOOO 3.OO000 35.4 3.?
t9.5333 39.333 13.3333 2.33333 50.4 2.4t
31.9867 63.333 11.6667 1.66667 47.5 2.AA
10.5333 40.O00 ll.OOOO 3.OOOOO 25.7 2.43
9.3000 39.OOO 6.3333 2.00000 23.9 2.53

t2.1333 39.OOO 11.OOOO 3.00000 32.3 2.42
9.5000 34.333 9.3333 4.OOOOO 28.3 Z.ZB

1S.7000 38.667 7.0000 2.OO000 40.5 3.OS
t2.86Ë7 36.667 9.3333 1.66667 3S.S 2.5
14.lOO0 34.OOO 8.6667 t.33333 37.2 2.32
15.7000 39.333 6.6667 3.OOOOO 40.S 3.19

1o.2333 62.OOO g.OOOO 4.66667 t6,4 2.44
1A.1667 57.667 12.0000 2.66667 3r.B 3.O1

t9.9333 42.333 17.3333 5.33333 43.9 3.09
tB.2ÊÊ7 25.Ê67 8.6667 2,00000 71.9 2.65
t3.tooo 49.667 t2.6667 3.66667 23.4 Z.S9
42.9000 76.667 20.3333 S.OOOOO 53.3 2.52
19.2667 42.Ê87 16.3333 3.66667 44.8 2.99
7.3DOO 22.333 10.0000 S.OOOOO 33.3 2.36

15.3667 33.OOO 16.000Ð 3.66667 45 2.3
11.3333 32.OOO t2.3333 4.33333 35.7 2.78
30.oooo 68,667 21.6667 5.66667 41.2 2.53
13.4333 34.667 tl.OOOO 2.33333 35.3 2.77
9.1667 33.867 6.3333 2,OOOOO 25.3 2.39

1 1 .AOOO 39.667 S.6667 Z.E6Ê67 27.3 ?.51
23.4333 41,OOO tl.OOOO 2.66667 57 2.72
23.3333 44.667 12.6667 3.33333 5t,2 2.9

2A.9667 64,333 13,6667 4.OOOOO 44-9 ?.52
24.6333 59,OOO 12.OOOO 3.66667 46.7 ?.2932.6000 53.333 16.6667 4.33333 56.7 1.93
19.2333 34.667 16.3333 3.OOOOO 55.4 2.9A
31.6000 65.667 12.6667 3.OOODO 43.9 2.86
16.8333 37.687 10.6667 3.66667 3A.5 2.34
13.1667 22..OOO 10.OOOO 3.OOOOO 52.5 2.46

ze. oooo
29. oooo

22. OOOO

22.OOOO
28. OOOO

1 5. OOOO
I A. OOOO

tS.oooo
1 5. OOOO
32. 0000
32. OOOO

29. OOOO
32.0000
32.0000
32. OOOO
32. OOOO

24. OOOO
3l.oooo
22. OOOD

38
35

34
34
3S
41
38
47
45
34
34
ââ
34
32
2A
19

32
32
34

22.OOOO 26
22. OOOO 34
32. OOOO 30
22. OOOO 36

1.9 327
2.O7 298
2.O2 ?11
I .59 98
t.72 42-l
2.43 ZEt
2.?.9 2?E
2.09 374
1.92 3?ê
2.24 410
1,55 713
L.2A 251
2.46 ?7Ê
t.e2 tB7
z.os 262
1.8 225

2.43 ?33
2.39 2AA
1.95 355
1.AA 3Ê2
2.t4 4Zg
1.75 ??O
2.59 251
1.87 249
z.o4 225
?.23 331
2.7 ?ta

3.64 167
1.99 420

l>
! ¡r1

t=
!g

i><
ir:
fJ
(O
of,

>o

ú
-{

1 .55
I .89

I .54
2.37
1.52
2.2É
z.ot
?.02
t.82
I .26
2.36
1 .93
1 .94
I.68
2.06
I .33

366
280

252
327
?24
373
?OL
141
244
274
2t5
231
308
236
388
475

i.rr 48;
1 .66 631
I .57 545
1. t6 372
1.94 491
l.9s 281
?.45 1A2

'f



OBS ACCNBR

57 2NO56
5Ét zNo57
5Sr 2NO58
60 2N059
Gr 2N060
62 2NO6t
63 2NO62
64 2NO63
65 2NO64
6C; 2NO65
Ë7 2NO66
68 2NO67
6e 2NO68
70 2NO69
7t 2N070
72 ZNOTI
73 ?NO7Z
74 2NO73
75 ZNO74
76 2NO75
77 2NO7Ê
7e zNo77
79 ?NO78
BO 2NO79
ar zNoBo
s2 2NO81
a3 2NOB2
s4 2NO83
a5 zNoa4
a6 2N085
s7 2NOB6
aB zNOS7
B-cr 2NOSS
90 zNo89
9' 2NO90
9r' 2NO91
93 2NO9Z
94 2N093
95 2NO94
96 2N095
97 2NO96
9A ZNO97
9gl 2NO9A

loo zNo99
lol 2N100
lÐ? ?N101
I r)3 2N 102
I 04 2N103
tos 2N104
l06 2N105
l07 2Nt06
ItlE 2N107
lo9 2N108
t r o 2N109
Irl 2N110
I r.2 2N1 l1

EIIERG FLOI.IER SEEDS PODS HEIGHT

30 3?
t7 39
15 43
32 31
?2 36
?9 3l
?2 3S
?? 36

zÊ 3z
28 34
t7 2Ê
24 38
24 40
22 38
z?. 38
22 36
32 2B
32 32
z? 34

t7 43

"; rå
32 2Ê
32 29
32 30
32 32
32 3?
32 3g
32 30
32 ZB
32 27

20.8Ê7 I 1.OOOO 8Ð.333
44.333 31.OOOO S6,667

too.ooo 35.6667 97.667
32.OOO 14.3333 1 i 1.r_I)r)
54.OOO 18.3333 90.667
98 , 333 31 . 0000 94 . ot)O
46.333 19.6667 95.O00
52.OOO 23.OOOO E5.OOO
47.6,Ê7 25.3333 9S.333
6r,ooo ?Ê.3333 102.OOO
39.667 23.OOOO 97.OOO
74.OOO 25.OOOO t06.OOO
ã2.OOO 13.3333 S6.667
EZ.6Ê7 23.0000 100.667

lol.667 26.OOO0 98,333
59.333 22.3333 98.333
63.333 26.3333 S1.000
s2.ooo 15.3333 98.333
1o.333 5,6667 €1.667

127.333 40.OOOO 105.333

1s8.333 49.3333 t09.OOO

28.333 l2.OOOO 88.697
1 1 1.333 17.3333 77.333
44.OOO 17.OOOO 86,667
62.OOO 24.5()00 7S.500
49.OOO lS.OOOO 95.667
21.333 12.6667 82.667
34.667 lS.OOOO 9A.OOO
48.OOO r5.6667 S8.333
66.333 21.3333 SS.667
25.667 11.3333 101.667

flATURITY YIELD

105 11.600r)
104 23.A333
102 ?7.3333
777 t2.7Ê67
tt7 10.0333
1 13 ZE.O333
ttz I 1.5667
110 32.A333
1 07 20.4000
106 31.7000
105 15.4000
104 25.2000
,o2 t 7. 1667
1t7 23.1667
ll7 31.0667
I 13 25.3667
ttz 19.5000
1 to 25.7333
lo7 9.5000
106 40.4333

TDII NODES STALKS HI SEEDSPOD PPNODE IIKHT

28.333 6.3333 4.33333 4t.7 r.99
59.967 14.6667 3,33333 40,S 2.9
56.333 15.6667 3.33333 47.3 2.67
36.OOO 11.6667 2.33333 35.9 2.19
27.333 11.6667 2.33333 35.4 2.96
60.667 14,6667 3,33333 42.1 3.rS
31 . OOO I I .3333 2.33333 36.9 2.32s5.333 r5.OO00 3.66667 59.2 2.?.Ê
56,667 11.0000 3.66667 33.3 3,44
60.333 17.OOO0 3.33333 47.7 ?.16
46.667 I3.OOOO 2.33333 30.1 t.7Ê
48.333 12.3333 3.OOOOO 47.5 Z.S4
30.333 6.6667 2.66667 34 3.7t
51.OOO 12.OOOO 3.33339 45.1 3.48
58.667 ll.OOOO 2.66667 53.7 3.S4
61.OOO S.6667 2.OOOO0 38.6 2.s6
53.000 14.OOOO 2.666€7 36.6 2.4s
55,333 t1.6667 S.OOOOO 46.3 3.3rt
23.ÊÊ7 3.6667 4,66667 38.8 2.39
s2.ooo 2o,6687 3.33333 50,4 3.15

97.333 21.3333 s.33333 53.7 3.24

42.6Ê7 ll.OOOO S.OOOOO 63.1 2,77
70.333 14.3333 3.66667 58.2 5.61
65.OOO 15.OOOO 3.66667 55.3 2.54
32.OOO 15.SOOO 3.50000 30.9 2.45
56.333 12.3333 4.33333 24 Z.3A
29.OOO 12.OOOO 3.39333 4S.6 1.66
30.667 7.3333 2.66667 25.9 2.34
41.000 12.6667 2.66667 49.2 3.LZ
49.667 14.66S7 3.33333 45.1 3.t2
48.333 tl.OOOO 2.33333 44.4 2.3$

48.000 12.0000 4.oo000 229 2.a4
59.OO0 12.6667 2.33333 38.7 2.65

27.887 6.OOOO 2.00000 1A.1 2.59
33.OO0 9.OOOO 3.33333 29.9 2.Ê3
5l.oo0 14.6667 4.OOOOO 30.7 2.4241.333 12.3333 2.33333 42.6 3.09

2Z
3Z

32
32
32
32
t7
t5
15
32

":
32
3?
35
3?

2Ê
32

34
34
34
30

28.333 12.0000 73.667
42.667 15.3333 80.OO0

104

loo
tL7
113
,12
110
t07
106
t05
104
717

ss.att t".oooo toz.e",
44.333 15.6697 95.O00
65.333 29.3333 95.333
51,OOO 16.3333 106.333

1 15.333 32.3333 111.667
70.333 27.3333 99.667
81.667 24.3333 l09.OOO
27.Ê67 9.3333 80.OOO
23.687 10.3333 95.OOO

25.OO0 10.6667 101.667
34.333 15.OOOO S5.OOO
I 4. OOO 4, OOOO 80. OOO
46,667 15.0000 100.333

zs.sas 2":;'333 111:ooo
40.ooo 14.oor)o t06.6G7
38.O00 13.OOO0 80.ooo

31
34
33
3Z

,n

3l
30

só
24
30

32.?OOO

27 - 1333
41.6667
34.7867
I I .5000
1 5. OOOO
t 3. 8000
8.3667

19.7667
22.1333
2t . tÊ67

zà
32
?g

i. r" 
"rå2.2Ê 2e2

2.23 293
t.?4 401
I .76 143
?..14 260
1.73 248
1 .49 S53
2.28 Z?t
1.73 459
1.S1 389
2.04 3t4
2.O7 331
1.98 27sJ
2.31 32?
2.54 430
r,86 324
1.37 496
t.47 I t09
1.75 341

2.?A 323

i.tt rtå
t.2 537

I . 19 '157
1 .57 160
1.47 328
1.06 648
2.06 2t7
1.22 4?7
1.45 333
1.03 834

1.29 t27S
1.2Ê ss8

2-O7 156
2 259

z.OE 247
1.56 353
1.49 568
1.5 47tl

t.78 5?3
1.63 741
t.57 4?O

tL7 37.8333
1 13 24.0333

I 10 5.2000
lo7 1o.6000
106 16.1667
105 t7.7333
104
to?
100
tL7
113

60.2667 109.667 Zf.OO00 4.OOOOO 54,2 3.45
34,OOOO 68.OOO 19.3333 3.OOOOO 4A.1 2.58
44.S333 87.OOO 16.0000 2.666Ê7 47.2 3.04
19.9333 39.667 5.6667 1.66667 50.A 3.O?
6.7667 34.333 6.6667 2.6ÊÊË7 2?.5 2.O9

1 10 9.3667
lo7 16.7333
1()6 3.4000
105 13.7667

toà rslsooo
tt7 15.4000
l17 22.2333

.r . ooo 
", 

rrr, , . ."".r rå. , ).t,
42.667 10.3333 1.66667 35.2 Z.3t
40.ooo 2,000l] 3.ooooo a.50 3.5
36.667 9.3333 3.OOOOO 37.8 3.1S

ss.scz rr,oooo z'.assçz z).2 å.cr
34.667 8.3333 Z.OOOOO 43-7 2.82
40.333 9.6667 2.33333 57 2-92

I .84
I .51

2
1.74

.z
1 ,65
t -37

3BO
479
243
286

zci
386
606

:.J



OBS ACCNBR

113 2Nll2
I r 4 2N113
tl5 2Ntt4
116 2N115
I r 7 ZN1t6
lIg 2N117
t t9 2N1tA
120 2Nl t9
1?t z{t20
122 2vt2l
123 ZN|ZZ
124 2Nt23
t?5 2N124
T"E ?NI?s
1?.7 ?N126
tza 2vtz7
t29 ZNI?A
130 ZNlzS
131 ZNl30
t32 2N131
133 2N132
134 2N133
t35 2N134
136 2N135
137 2Nt36
138 2N137
139 2Nr38
140 zNl3g
141 2N140
t4? zr{tlt
143 2N142
144 2N143
145 2N144
148 2N145
147 2N146
l4Ê 2N147
¡49 2N148
150 2N149
151 2Nt50
ls2 2N151
153 2N152
t54 2N153
155 2N154
ls6 2N155
ls7 2N156
ts€ 2N157
ls9 2N15S
160 2N159
lGl 2Nt60
162 2N161
1F3 2N162
164 2Nr63
1lì5 2N164
lÊl; 2N165
t67 2N166
lfi8 2N167

EI"IERG FLOI.IER SEED9 PODS HEIGHT I,IATURIIY YIELD

32 2Ê
32 30
32 2A

¿¿ Jb

28 30
1S 40
2A 32
t7 z9
3? 34
32 30
32 32
32 32
32 34
35 ?.9
3? 32
32 32
32 32
34 ?4
?z 3a

3Z 30
32 3Z
32 3?
3? 3Z
?4 36
18 42
24 2É
18 3S
32 34
32 33
3? 3?
32 32
32 32
32 30

3? 30
32 23

32 28

s; 
"à

76.667 27.OOOO A6.333 113
60.333 17.6667 86.667 ttz
35.OOO 15,6667 7A.333 tlO

111.333 37.3333 80,867 106
48.€67 lE,OOOO 93.333 105
74 . OOO ?.3 .3333 10 I . 667 104
74.OOO 2?.3333 t10.667 tÐZ
77.Ê87 24.OO0|0 1O8,667 100
zZ.OOO 15.3333 101.667 117
23.000 8.3333 82.333 113
41.333 1S.OO00 73.333 rt2

91.667 I 10
21 .OOO I l.OOOO 73,333 107
6.000 3.oooo 70.ooo 106

41.667 18.6667 84.333 105
4.667 5.OOOO 82.333 104
3.000 6.5000 91.000 102

43.OOO 15.5000 70.OOO tt7
6S.667 22.88Ê7 92.333 tt7
71.333 25.OOO0 94.OOO LLz
91.667 33.6667 93.697 110
46.S67 17.6667 100.OOO lO7
49.333 17.6667 87.667 106
54.333 21.OOOO 104.333 t05
s6.333 29.6667 109.333 104

105.333 36.3333 119.000 702
69.000 25.oooo toz.333 tt7
65.OOO 27.3333 75.OOO Lt7
7.ÊÊ7 4.3333 8t.667 r13

34.667 13.3333 8t,667 ttZ
38 . OOO 1 9. 3333 88. 333 I I O

25.333 10.6667 105.OOO tO7
27.s39 lz.oooo 9s.ooo t06

43.887 TS.OOOO 102,667 104
29.OOO I 1.6667 93.OOO tOZ

4t.EÊ7 16,6667 65.000 tt7
23'.g,Ë7 s.sgse sz.sgg ttà
48.667 2t.3333 9?.ËË7 to7
5t.ooo 22.3333 93.OOO 106
16.333 9,3333 92.667 105
71.OOO 25.OOOO S3.333 tO4
33.OOO 15.3333 99,333 

'O:
37.667 16.6667 79.OOO 113

37.OOO 14.6667 86_667 110
50.ooo 16.3333 94.333 tO7
42.OOO 10,6667 96.OOO 106
1.867 2,OOOO SS.667 105

24. 9667
31.?333
I 7. 900()

21.8333
1 8. 7333
17. tOOO
33. 2000
44. 0333

9. OOOO
1 Z. 0333
24.8000

2 - 1BÊ7
5. 5000

21.4000
2.6000
I .8500

I 5. 7500
24.4ÊÊ7

TDûl NODES STALKS HI SEEDSPOD PPNODE I{K¡.¡T

55.OOO 15.6G67 3.6667 52.6 2.Et
56.333 13.3333 3.OOOO 55.4 3.4137,333 11.3333 3.OOOO 43.7 2.OA

42.867 23.0000 3.oooo 45.1 2.87
41.OOO 12,OOOO 2.3333 46.9 2.Ê7
37.333 ll.OOOO 2.3333 43.6 3.rE
'72.OOO 14.3333 2,6667 46.1 3.25
85.333 20.6667 4.oOOO 52.3 3.23
3A.OOO tO.OOOO 3.OOOO 2A 1.55
35.333 7.6667 3.OOOO 31.6 2.84
s3.667 IL6667 4.OOOO 44.3 2.tZ

. 13.3333 3.6667
s.567 7,3333 3.J333 25.7 ?

21.OOO 2.0000 5.OOOO 2Ë.2 2
48.667 13.0000 6.0000 44.5 Z.4t
47.687 5.OOOO 17.5000 7.og .815
28.500 3.5000 3.5000 6.74 .472
24.SOO tO.OOOO 2.5000 65.4 3.05
42.OOO 9.0000 1.6667 56.8 3.07

eä eå
32 32
32 30
2g 30
32 32

32 30

32 32
32 32
32 32
3? 34

30.3667 53.333 14.6667 3.6667 56.9 2.85
37.5000 78.333 17,OOOO 4.0000 47.1 2.63
17.6000 4E,OO0 11.6667 3.6667 4t 2.Atr5.s333 31.667 9.3333 2.3333 45,3 ?,88
21.1000 49.ooo 14.6667 3.OOOO 43,3 2.55
18.6667 s7.667 14.6667 3.0000 32.5 Z.9l
50.9333 r10.333 18.OOOO 3.6667 45.8 2.94
3r.7333 63.333 16.6667 3.3333 49.4 2.6S
25.5000 5l.ooo 13.6667 5.oooo 49.1 2.22

7.7A 3A6
1.33 32t1.36 503

1.59 203
t .4s 4{o2
2.27 222
1 .5S 456
r. 16 561
1.75 416
l.o7 518
l.6t 594

1.51 rol
1.5 917

I .45 504
I 562

1.79 650
1.45 351
z.EA 351

t -71 424
z q?L

t.3? 392
1.81 307
1.43 387
LI ?30

2.O9 4sJ2
I .48 474
z.ts 424
1.OB 273
1.55 847
1.€5 385
1.47 707
1.59 446

t.2t 404
1.31 809

t.?E 909

i.ss eså

t.7 223
t.6s 307
I .38 750
1.9 292

2.O4 670

r.85 631

r .35 257
1.73 4tl
1.51 760

1 1087

2. IEET
1 9.6333
I O. 7000
I 4.4333
13,2000

l7 - 68i67
20.7667

40.4333

20'.4c/c/0

1 0. 9333
ls.1667
tz.8333
20.4000
21.7333

23.88Ê7

9.400()
21.4667
30.3667

I .6000

19.000 4.0000 10.oo00 12.7 t.93
3s.o00 8,3333 4.6667 S1.2 2.5
39,333 1O.3333 6.OOOO 27.SH 1.9
40.667 6.6667 6.OOOO 31.6 2.16
29.ooo 7.0000 3.3333 39.3 2.tt
46,667 15.OO00 ?.eÊË7 37.9 ?.43
51.333 9.OOOO 2.6667 40.6 2.38

64.333 13.6667 5.OOOO 52.8 2.6

37.333 5.6667 3.6697 54.5 2.4Ê

37.É67 12.6667 2.3333 2A.7 2.38
52.333 14.3333 5,3333 27.8 ?.29
35. 333 6 . 6667 2. 6667 35, 4 t . 64
36.667 tS.OOOO 3.3333 56,2 3.O7
5 1 . OO0 7 .EËÊ7 3 .OOOO 42.7 2. tg

ss.s¡e s]oooo c.esse qä.2 2.aa

31.667 10.6667 3.6667 28.5 2.52
44.OOO 9.3333 3.6667 47.2 2.9A
56.333 7.3333 3.OOOO 54.3 4
45.667 2.OOOO 20.3333 3.52 .667

'.)



OB5 ACCNBR

t69 2Nr68
t 70 zNl69
171 2N170
17? ?N177
t?3 2Nt72
t74 2N773
175 2N174
176 2N175
177 2Nt7Ê
l7B 2Nt77
79 zNt7g
FO 2N179
st 2Nla0
a2 zNlAl
8:r 2NtS2
a4 2N183
F5 2N184
a6 2NtA5

EI'1ERG FLOI.IER SEEDS PODS HEIGHT I"IATURITY YIELD TDII NODES STALKS HI SEEDSPOD PPNODE I'IKI^IT

32 34 4A.OOO 17,6667 93.333 r04.O00 r6.1667 43.333 t0.OOOO s.OOOOO 36.1 2.5t 1.63 4353? 29 60.€67 26.3333 91.667 IO2.OOO 14.6667 40.667 12.OOOO 4.OOOOO 37.9 ?.24 2.2 26?32 29 24.OOO 13.3333 80.OOO llT.OOO 11,0667 42.OOO 8,6667 3.96667 33.3 l.7S 1.56 477

?9 29 33.OOO 13.6667 94.OOO r13.000 18.SOOO 30.OOO 5.6667 2.33333 55.4 2.39 2.43 55232 32 51.000 17.6667 88.333 1t2.OOO 20.5667 4A,OOO IO.OOOO T.OOOOO 4t.t 2.BL t.74 40E
32 24 39.867 I9.OOOO 68.333 l10.OOO 1r.S333 25.333 9.3333 3.66667 42.9 2.O4 2.?E 268

": ": 
53.333 20,6667 85,667 1o7.ooo 28.76Ê7 s3.667 9.6667 6.66667 53.7 

:.r, :.r, 
r":

za 2a lzE.OOO 46.3333 IOS.OOO IO4.OOO 70.8333 [4?.OOO ?7.3333 J.OOOOO 4t.1 2.47 t.gs 457?E ZB 30.667 9.OOOO 106.333 10?-OOO 22.3333 57,333 8.3333 3,OOOOO 39.8 3.48 r.04 96124 24 31.333 16.OOOO 45.667 100.OOO 14.5000 25.ooo s.6667 S.OOOOO 56.r 1.91 1.91 327zz. 2Ê 83.333 33.OOOO 44.O00 1|7.OOO 70.0333 123.333 18.6667 4.€8667 5A.7 Z.g t.73 82922 2E 42.6E,7 12.3333 to7.333 1r3.Ooo 45.9667 49.667 11.oooo 3.33333 sr.7 9.6l t.i tiiãz.? 40 9,333 2.3333 AZ.OOO ||2.OOO 6.5333 51.333 2.3333 5.856S7 12.4 3.SE I 82422 36 46.667 13.6667 gZ.ÊE,7 llO.OOO 2A.700c 95.867 12.3333 4.33333 38 3.O? 1.OE 611

32 26 24.8€,7 9.OOOO 84.333 loE.OOO 18.3333 47.Ê87 7.6667 3.OOOOO 38.8 2.7 1.23 788
2.4 34 37.333 12.Ê687 103.333 105.OOO 14.4333 55.OOO 5.6667 5.OOOOO 24.8 2.7e l.g 45228 eZ 3.OOO 3.6667 92.667 IO4.OOO 2.3333 42.333 3.6667 4.66667 6,87 1.22 I 810
15 35 34.333 10.3333 l07.OOO 102.OOO 23.5667 81.333 10.3333 4.6€667 28.2 3.35 I 6941s 25 54.0oo 15.oooo 98.667 1ùr).r)oo 44.zooo 78.333 tz.oooo 3.ooooo 94.6 g.4g t.zz 86632 32 4.333 4.OOOO 65.000 II7.OOO 1.9000 ?0.6Ê7 4.oOOO 8.66667 8.86 t.O7 I 372

lg7 2Nla6
€8 ZNlB7
99 ZNr88

190 2N189
191 2N190
l9z 2N191
193 2N192
94 2N193
95 2N194
s6 2N195

r97 ZNl96
l98 2N1S7
199 2N198
2r)f) ZN I 99

202 2N200
2t)3 ?N20'
2'n4 2N202.
?D5 2N203
zt)B 2N204
?o7 2N205
2()8 2N206
?r)s 2N207
?to 2N20a
21 1 2N209
?12 zNzto
2t3 ?N?rt
?14 2N"12
?\5 2N2t3
216 2N214
217 ZN?L5
?t8 2N2.tÊ
219 2N217
220 2N2tE
2'.27 2N219
2r:.2 ?NZZO
2?.3 2N2?1
274 2N222

z9
z?.
2.2
24
18
l5

29
3S
38
32
40
35

18 34
2e za
22 34
22 34
zz 26
z2 38
zg 30
18 3t,: =:

75.O00 27.OOOO 54.333
36,333 r2.6667 10r.567
52.687 30.6667 St.ooo
5E.OOO r6.3333 tOS.OOO
96.OOO 32.OOOO 109.333
54.667 l6.OOOO 103.667

78.667 ZT.OOOO 113.333 100.OOO
40.333 16.3333 45.OOO 1l7.OOO
54.667 21.OO00 98.333 1t3.OOO
93.667 34.6667 105.OOO t12.OOO
45.667 24.6667 72.333 1lO.O00
37.000 19.6667 S5.667 t07,O00
3S.333 12.6667 7\.667 106.OOO
38.O00 18.5000 97.soo 1o5.000
89.333 29,0000 88.ooo lo4.ooo

62.333 25,3333 96.967 t17.OOO
24.Ê67 9.6667 81.667 

't2.66737.OOO I 1.6667 75.OOO I 12.OOO
1L?.333 46.OOO0 78.333 110,OOO
48.333 25.0000 73.333 107.OOO
45.333 14.OOO0 S6.667 106,OOO

105.667 36.OOOO 116.667 105.OOO
92.333 3l.OOOO 129,Or)O t04.OOO
83.333 24.3333 111.667 103.r)OO
69.OOO 29.3333 1l]5.667 tOO.OOO
7s. ooo 25 . oooo I 06 . 667 I I 7. öOO
54.333 20.6667 95.OOO 113.OOOSlATISTICAL ANAL

z? 2E
¿¿ JÞ

zB 30
?2 2A

22 36
1A 42
1A 36
t7 32
15 39
22 39

1 0, ooo
07. ooo
06. o00
05. ooo
04. ooo
02. ooo

8. 5667
1 6. 6333
?1.3333
I 5.7000
19.5000
27.2333

40. 3000
to.7667
21.8333
?8.46Ë7
¡[4. t 667
23. 0333
17.2333
33. BOOO
53.3667

41 . STOOO

23. 4000
29. 1333
39,3333
I 9.7333
36.4000
27 .40i0{0
29. 5667
33- 7333
21.56Ê7
27.6000
I 5. 6667

YS

17.333 25.3333 9.OOOOO 37.8
30.667 6.6667 1.66667 56
46.667 15.OO00 4.00000 42.$
39.OOO 10.6667 2.33333 40.6
45,333 12.3333 3.OOOOO 42.36l.ooo 9.3333 2.33333 45.2

93.667 17.6667 2.6ÊEE7 42.3 2.97
2t.ooo 8.3333 1.66667 50. r Z.st
44.667 10.6667 2.66667 42.9 2.Ë3
s6.333 r5.6667 2.33333 46.S ?.'73
72.333 16.0000 B.OOO00 SS 1,8
47.OOO t2.3333 4,33333 49 1.95
33.000 8.0000 4.66667 5r.8 2.99
50.ooo 12.0000 4.50000 66.2 1,S8
91.667 15.6667 6.66687 5S.3 3.27

s5.667 17,6667 4.33333 49.5 2.48
40.oo0 5.6667 2.33333 52.5 2.33
46.667 7.r)OOO 1.66667 60.6 3.t7
74.Ê67 21.6667 6.00000 5t.A 2.47
47.OOO 14,3333 7,66667 42.5 1.96
74.333 11.3333 7.66667 36.A 2.74
71.6É7 10.6667 2.33333 34.6 2.7
62.OOO r4.OOOO 1.33333 4S.3 3.O2
69.667 14.6667 3.OOOOO 48.6 3,55
63.333 16.3333 2.6EGG7 31.7 2.34
68.667 \2.OOOO 2.33333 4t 3.06
3S,333 12.6667 3,33333 40.2 2.A4

2.74
z. 96
2.2

3, 45
3

3. 49

1.06 gB
t.a2 563
t.a? 380
1.54 279
2.74 20r
t.7t 512

1.54 508
1.93 2Ët
1.83 351
?.o7 278
I .61 1060
1.58 650
1.59 459
1.52 941
t,85 611

1.47 678
1.68 946
1.6S AAZ
2.O7 402
t.73 459
1.1 AE3

3.22 234

t.5s 501
?,32 304
2..2 366

t.Ê7 2ê7
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OBS âCCNBR

225 2NZZ3
?'t6 zN?24
227 2N225
2?B 2N228
2?g 2N227
231) ZNZZA
?3t 2N229
232 2N230
2:t:1 2N231
234 ZNZ3Z
2it5 2N233
236 ZNZ34
2:t/ ?N?33
zars 2N236
23!t 2N237
240 2N239
z4r 2N239
?4? ZN?40
2C3 2N?4t
244 2N242
245 2N243
?48 2N244
247 2N245
?48 ZNZ4B
249 2N247
25f0 2N24A
zsl 2N248
252 2N250
?s3 2NZ5t
254 2NZ3Z
255 2N293
2s6 2N254
257 2N255
258 2N256
259 2N257
2ÊO 2N258
2fì I 2N259
zÊ'.2 2N2ËO
?Ê3 2N2Êt
2Êq 2N262
?Éi5 2N263
zt;a 2N264
2rì z 2N265
2Fìfr 2N266
2n9 ZN2Ê7
27rt 2¡126,
?71 2N269
27¿ 2N270

"73 
ZNz1t

? /4 ?N272
215 2N273
2 t6 2N274
27 7 2N275
? Ìa ?N276
2 lrt ?N277
?EO ?N27fl

EÎ'IERT] FLOI.¡ER SEEDS PODS HEIGHT TIATURITY YIELD

?z
29

24

18
24
28
?.2
2Z
?9
22
7Z
18
24
l8
t?

24
22
?9
2s
?z
la
24
1S
19
zz
?z
2Z
2g
22
18
1S
?4
20
z4
22
22
29
29
22
z2
1S
24
t8
3?
26
2a

22

t8
24

o6
33

34

3É
2A
32
36
24
31
36
36
32
34
?5
23

z4
2e
37
2g
27
z4
32
25
33
23
26
2É
19

30
3Z
l9
2?
19
34
36
29
27
ZE
zÊ
30
?4
z4
2B
23
26
30
36
26
34
38
2t

77.667 31.OOO0 I 1s.667 ttz
60.ooo 24.oooo 9s.333 110

120.000 49.6667 115.667 10s

102.867 32.OOOO t3l.OOO 103
26.ooo 10.3333 86.OOO 100
46.667 17.OOO0 69.OOO tt7
16.667 14.3333 85.O00 113
29.967 16,OO00 7A.667 tt2
45.667 18.0000 74.O00 I lO
57.333 22.3333 75.OOO tO7
at.ooo 3s.3333 99.333 106
68,333 17.0000 106.667 rOs
19.667 7.3333 73, O00 l04
65.OOO 19.OOOO 95.OOO 103
55.667 28.6667 60.667 100

46.OOO ZO.OOOO 62,333 1 r3
79.667 29.6667 S8.333 ttz
l4.ooo 9.6667 60.OOO 110
34.333 21.6667 57.667 107
16.333 IO.OOOO 70.Or)O 106
75.333 34.3333 76.667 105
42,333 1S.6667 89.000 104
63.S67 2S.OOOO 97.333 lO3
7l.ooo 22.3333 104.ooo 100
37.667 17,3333 76.667 tt7
5t.ooo 17.6667 85.OOO 1 13
r5.667 10.6667 66.667 tt?
30.667 17.OOOO 61.667 1lO
55.333 17.OOOO 103.333 tO7
26.OOO 12.6667 A6.867 106
70.333 33.6667 79.667 105
36.OOO 13.OOOO 75.OOO 104
37.333 16.3333 85.333 103
77.333 33.3333 S9.333 100
29.667 15,6667 7?.333 tL7
35.333 16.6667 lOO.667 113
32.667 14.6667 81.OOO tL?
34.OOO 15.6667 67,333 1tO
1 1 .333 7.68Ê7 78.333 tO7
40.333 Zt.OOOO S2.333 106
96.667 34.OOOO 88.333 105
34.667 12.6667 75.OOO 105
2S.333 12.6667 75.667 103
45.OOO 18.3333 7s.667 tOO
34.333 15.3333 S1.667 tt7
27.333 13.6667 BO.OOO 113
43,667 25.OOOO 76.867 112
23.333 15.6667 74,OOO 110
t7 .ËÊ7 9. OOOO 76 .G67 tO7
24.667 l3,OOOO 100.667 t06
65 . 667 21 . 6667 89 . r)00 1()5
77.333 29.6667 92.667 1t)5

37. lOo0 74.667 16.OOOO 2.0000 4a.51S.5333 39.667 11.6667 2.6687 47.5

28.5667 63.667 20.6667 3.3333 44.9

31.4667 68.333 12.3333 2,OO00 46.3
I 9. 9000 48 . 333 9. OOOO 6. OOOO 4 I . 6
27.4333 AO.667 11.6667 6.0000 34.2
21.5000 56.667 13.OOOO 6.6667 33.5
9.6000 20.333 9.OOOO 4.3333 3S.g

18.3333 35.OOO t 1.6667 3.OOOO 46
32.4333 50.667 15,OOOO 8.OOO0 63.9
44.4667 96.667 21.66Ê7 7.3333 44.7
59.30r)O 116.667 12.6667 4.3333 49.5
t7.3Ê67 54.000 6.6667 8.Ë667 33.5
16.2000 50.667 14.6657 3.OOOO 35.9
2s.4333 31.333 16.3333 5.OOOO 81.1

10.3333 zZ.OOO 11.6667 5.OOOO 51.4
23.1333 4?.333 tZ.Ê687 3.3333 52.5
3.7000 14.333 5.6667 2.3333 25.6

10.6333 21.333 13.OOOO 4.OOOO 45.2
10.s333 ZO.O00 7.3333 4,3333 51.6
41.5000 63,OOO 23.OOOO 6.6667 65.2
?4.2667 55,OOO 14.3333 7.Ê667 47.3
39.6333 78.EB7 16.6667 3.6667 50.3
33.2667 60.667 12.OOOO 2.3333 5$
31.3000 46.333 10.3333 4.6667 6S.3
1S.1333 3A,OOO 10.6687 2.OOOO 56.5
14.2000 49,333 10.6697 lt.OOOO 27.5
22.9000 34.333 12.6687 4.6667 66.2
33.4667 60.333 lt,OOOO 3.3333 56.8
2t.7333 45,667 S.6667 4.6Ê87 47.2
z€t.8333 55.667 19.6697 6,OOOO 53.8
42.2333 6S.OOO 9.6667 4.6667 62.4
37.1667 S2.333 13.6667 tt.OOOO 42.4
6 I . 3667 9S . OOO 2(). 3333 6 . 3333 62 . 3
32.8000 67.667 tO.6667 4.OOOO 47.5
19.1000 41.333 A.3333 1.6667 47.6
24.A66,7 44.C.Ê7 l3.OOOO 3.3333 54.7
ta.oooo 34.333 Loooo 2.ÊÊ67 5t.7
8.3667 17,OOO 6.3333 2.6667 47.6

21.266,7 3B.OOO 11.OOOO 3.OOOO 53.6
63.6333 lOO.333 ?2.3333 6.OOOO 62.S
27.?333 sl,OOO 9.6667 7.6667 57.6
?.1.66Ë7 36.333 g.OO00 5.3333 s4,4
27.5000 55.000 12.3333 4.0000 49.3
?4 .4667 33 . 333 S . OOOO I . 6667 74. I
2t.76Ê7 38.333 9.OOOO 2.6667 59.1
?4.1333 65.333 15.6667 4.3333 3S.6
14.6333 4A.667 12.OOOO 5.3333 29.6
15.8000 ?2.333 5.66G7 3.6667 69.3
16,0667 44.333 9.3333 2.6667 30,3
36.60DO 68.r)OO 16.6667 5.OOOO 56.6
40.5333 Bl.OOO 1S.6667 6.3333 48.5

rDH NODES STALKS H¡ SEEDSPOD PPNODE IlKI^IT

2.54 l.s9 4772.37 2.23 304

'2.4 å.se 74ö

3.?3 2.59 3rO
2.s9 t.1Z 762
2.68 I .43 62A
1.44 1,09 1416
1.63 1.67 327
3. Ol 1.47 428
2.53 1.47 589
2.22 t.7L 594
4.O3 1.27 924
2.73 1.1 1 870
3.O2 1.25 316
¡.9s 1.73 483

2.29 t.7t 237
3.96 2.3 402
1.32 7.87 243
1.55 1,79 318

I .6 1 .36 627
z.2z 1.44 548
z.2E 1.32 550
2.32 1.81 631
3.24 1.91 463
?.tE 1.67 A2A
2.S5 1.65 429
1.4 1.14 774

l.El 1.34 742
3.63 1.47 ?O2

2 1.25 IOOT
2.13 l -74 42A
2.43 1.43 1 181
2.19 l. l9 965
z.3t 1.64 828
t.97 1.45 tl76
2.13 Z.t7 532
2.?5 l. t3 760
2.93 1.7 51S
1.46 t.2t 7t1
1,9 t.S3 484

2.76 1,6 703
2.79 1.3 795
t .94 I .3 S4B
2.42 I .43 67r
2.21 Z.O5 734
2.15 1.45 852
I .58 1 .58 705
I .48 t .31 624
1.94 1.54 lO40
1,9S 1.37 474
2.55 1.33 579
2.7 1.56 652
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OBS ACCNBR

znt zNz79
zEt? ?NZAO
2A3 z{zgt
2H4 ZN2e2
?45 2N783
2HÊ 2N284
2A7 2N285
?Êg 2N28Ê
zgg ZNZST
290 ZN?EA
29t 2N289
?!tz ?NZ9O
?s3 2NZ9t
2s4 2N292
zss 2N293
2S6 2N294
297 2N295
298 2N296
299 2N257
300 2NZS8
301 2N299
302 2N300
303 ZN30t
304 2N302
305 2N303
308 2N304
307 2N305
308 2N305
309 2N307
3lo 2N308
3l I 2N309
3' 2 2N3lO
313 2N3r I
314 ?.N3t2
315 2N313
316 ZN3l4
317 2N315
318 2N316
3ts 2N317
320 2N3lg
32t 2N319
3't2 ?N320
323 2N32t
324 2N322
323 2N323
326 2N324
327 2N325
3ZA 2N326
329 2N327
330 2N328
331 2N329
332 2N330
333 2N331
334 2N332
335 2N333
336 2N334

EIIERG FLOI.IER SEEDS PODS HEIGHT IIATURITY YIELD TDII

ls
15

2S
2A
23
?2
ZE
24
24
la
24
?8
z9
z9
?9
zz
22
24
t7
?o
24
?2
z2
z?
?9
22
ZB
24
18
l8

32
22
?2
22

2.2
1S
ls
20
l7
2Ê
22

z.à

30
30

35
2E
z3
32
2B
34
30
31
33
30
z9
z9
l9
zÊ
36
?Ê
29
36
24
zÊ
2l
26
3l
34
30
23
26
ZB

22
ZE
26
zÊ
36
?3
30
30
38
31
32
38

1S.3333 9.6667 e3.333
77 .3333 24 . 6667 86. 667

36.3333 13.6667 79.333
4t.0000 17.6667 71.6Ê7
24.6667 8.3333 85.OOO
36.3333 11.OOOO 105.OOO
28.3333 9.OOOO SO.667
7.0000 Loooo 97.667
9.OOOO 3,6667 97.333

64.6667 22.3333 tOO.567
39.3333 25.3333 85.667
2o.6667 10.OOOO 60.OOO
4¡t.oooo 1å.3333 68.333
27.ÊÊ87 A,3333 79.OOO

. 13. oooo 83.333
69.3333 ?3.6Ê67 106.667
72.3333 25.0000 103.333
95.6667 37.OOOO 75.333
40.oooo 14.6667 tOl.333
34.3333 16.6667 85.667
39.6667 20.3333 7A.OOO
42.3333 14.0000 EO.OOO
33.OOOO tS.OOOO 69.333
15.OOOO 7.OOOO 70.667
23.ooo0 13.oooo 76.333
39.0000 16.6667 85.OOO
23.3333 9.6567 78.333
83.3333 26.3333 90.333
50.3333 lt.OOOO SO.000
18.0000 B.OOOO 96.667

19.OOOO 13.6697 66.867
78.3333 25.6667 A7.667
32.OOOO t5.OOO0 76.OOO
4S.6667 lA.OOOO 85,OO0
25.OOOO 11.0000 78.333
s4.3333 36.OOOO 87.667
74.OOOO 21.6667 104.333
5.3333 3.OOOO 99.667

92.6667 34.6667 104.OO0
24.3333 12.3333 83.333
24.3333 6.OOOO 78.333
77.3333 33.3333 97.333

aB:6667 r6:66s7 7s:a3s

21.OOOO 7.3333 76,OOO
2 I .6667 9.3333 86. OOO

3. OOO0 3.3333 83.3s3
6.6667 3.OOOO SO.667

53,3333 ZO.i)OOO 83.333
22.ÊÊ67 7.X333 AO.OOO
34,6667 16.OO00 91.333
26.65C7 9.6667 92.667
4A.OOOO 19.6667 77.333

103
100

I l3
t12
110
l07
106
105
105
103
foo
LL7
113
tL2
110
107
l06
105
t05
103
100
t 1B
\t7
l13
1t2
llo
t07
106
105
103

118
717
t 13
ttz
110
t07
108
105
103
loo
118
Lt7

rrå

LO7
1()6
105
103
loo
118
tL7
113
tt2

19.s333 32.3333 7.3333 4.OOOO 57, I 1.8
42.6000 72.3333 19.3333 7.3333 37.7 2.83

15.16G7 24.6667 6.0000 2,3333 55.9 2.65
9.2333 25.OO00 1o.3333 $.6667 35.5 Z.4L

26.0667 45.3333 8.OOOO 3.OOOO 53.5 2.9920.oooo 53.oooo €.s667 2.6667 38.9 3.27
23.4333 46.OOOO A.OOOO 3.6667 52.4 3.04
6.7567 37.3333 5.3333 6,0000 18.6 .7S6
5.7667 23.6667 3.3333 2.3333 26.4 2.42

30.5667 54.3333 12.0000 3.OOO0 5s.6 2.S8
10.0333 53.OOOO 19.3333 6.6667 14.S 1.r6
5.sooo 26.6667 7.3333 13.0000 15.S 1.89

22.4333 32.6667 1O.6667 3.0000 68.6 2,95
27.9000 59.oooo 6,6667 4.OOOO 35.8 ?.3

I 1 .0000 4. oooo
26.6333 47.6Ê67 12.3333 2.3333 56.1 2.A3
28.9333 52.6667 L0000 2.3333 53.4 2.86
26.5()00 48.3333 24.3333 5.6667 53.A ?.54
22.?333 47.6687 11.OOOO 3.3333 42.5 3.O7
16.0667 48.3333 13.3333 6.OOOO 32.1 Z.O2
41.4000 79.3333 16.0000 6.6667 51 1.86
39.5333 67.0000 11.3333 3.3333 58.8 3.03
26.6000 44.3333 13.3333 S.6667 58.8 z.tB
9.3333 23.6667 5.6667 4.0000 39.2 2.ta
5.7000 20.3333 8,6Ë67 5.OOOO 28.4 r.72

23.3000 41.6667 12.6667 5.3333 55.6 Z.t7
16.1000 43.OOOO 7.6667 4.OOOO 34.7 2.?Ê
50.9333 8A.3333 21.OOOO 5.3333 56.S 2.95
24.2000 44.6667 7.6667 4.3333 57.3 4.75
14.6333 34.66s7 6.6667 3.6667 42 2.3

16.4000 32.3333 S.3333 5.3333 50.4 1.44
47.7333 7s.3333 17.6667 3.6667 63.5 3.15
19.1333 32.OOOO 11.6667 4.0000 60.4 2.tt
21.3Ê87 34.5667 9.6667 2.3333 56,1 2.44
19.2667 40.3333 7.3333 6.OOOO 44.4 2.33
36.3333 78.OOOO ls,6667 5.0000 45.5 2.53
2s.1667 46.6667 ls.OOOO 3,3333 54.2 3.45
5.3000 41.6667 2.9667 3.6667 12.5 1.94

2r.s333 55.EE67 15.3333 4.OO00 36.5 2.71
12.5Ê67 52.6687 10.0000 3.3333 20.7 1.99
22.2Ê67 37.OOOO 5.3333 2.3333 59.5 4
14.4333 50.0000 13.6667 4.3333 37.7 2.27

tz.sssg ar.¡sgs ro]sssz +]gggg så.2 à.cs

5.6667 3.6667 . 3.O4
19,6667 4l.OOOO S.3333 6.3333 4s.9 2.52
2.5000 2a,6667 2.6667 4.6667 9.74 L02
4.8667 33.6867 3.OOOO 7.6667 15.2 2.39

38.9333 7r).OOOO tA,OOOO 5,3333 55.2 2.55
2A-2000 46.3333 7.3333 3.3333 55,1 2.59
13.5667 31.OOOO 7.OOO0 2.3333 43.9 ?.8
19.6667 50.6667 5.6657 5.6667 43.1 2,74
29.AOOO 53.3333 14.6667 5.3333 55.9 2.53

NODES STALK5 HI SEEDSPOD PPNODE ]IK].IT

z2
?4
24
20
24

z2

29

zä

36
2Ê
26
29
22
2?
34
34
29

1.34 1165
1.34 561

2-24 404
1.46 245
1.06 5741.33 53S

1, 1 s13
1 .46 986
1.1 I 694
z.LB 460
L.26 277
1.35 260
1.4S 519
L. tz tzo-|
I .12
2.O3 436
2.99 391
t.57 307
1.27 546
t.2Ë 474
1.37 loE4
1.25 950
1. 14 77fl
1.22 601
1.48 293
1.36 374
r.46 722
1.33 667
1.51 534
t.2 859

1.63 777
1.56 581

1 .3 612
L.7L 434
1.4? 773
2.29 453
1 . ¿t4 346
1.33 972
2.2? 219
t.zz 646
l.tl 943
2.5 ?52

i.zq +rå

1.3
1.1 1 864
1.22 8rO

L 747
t.1 764

r tLo?
2.27 349
1.79 7BO
1.35 605

-)



OBS ACCNBR

337 2N335
31ì8 2N336
339 2N337
340 2N338
341 2N339
342 2N340
343 2N341
344 2N342
345 2N343
346 2N344
347 2N345
34S 2N346
349 2N347
350 2N348
351 2N349
3s2 2N350
353 2N351
354 2N352
355 2N353
359 2N354
3s7 ZN35$
358 2N356
359 2N357
360 2N35S
361 2N359
3€i2 2N3EO
3r;3 2N361
364 2N362
365 2N363
368 2N364
367 2N365
3€8 2N366
369 2N367
370 2N369
371 2N369
372 2N370
373 2N371
374 2N372
375 2N373
378 2N374
377 2N375
374 2N378
379 2N377
3Fì0 2N378
381 2N379
382 2N3BO
383 2N381
3f r4 2N3Bt
385 2N383
3A6 2N384
387 2N385
3EA 2N386
389 2N387
390 2N388
3!rt 2N389
392 2N390

EI'IERO

??.oooo
zZ.OOOO
1 A. OOOO

18.0000
20. oooo
I 7. OOOO

28. OOOO
22.OOOO
24.OOOO
z?.oooo
32. OOOO

2S. OOOO

24. oooo
32. 0000
32. OOOO
24. oooo
28.0000
28.0000
29. OOOO
22.OOOO
22.oooo
22. OOOO
24.OOOO
28. OOOO
24. OOOO
24. oooo
29. oooo
28. OOOO
2A. OOO0
22.OOOO
24. OOOO
28 . OOOO
24. OOOO
24. OOOO
1S,0000
24. oooo
z2.oooo
22.OOOO
22. OÐO0
?2.OÐOO
22.O'JOO
22.OOOO
24.6667
18.OOOO
20.0000
20.0000
2A, OOOO
?z.oooo
32. OOO0
26. OO00
zz.oooo
z2.oooo
20.0000
24. OOOO

se. oooo

FLO!{ER SEEDS PODS HEIGHT I'IATURITY YIELD TDN NODES STALKS HI SEEDSPOD PPNODE MK}.IÏ

26
2g
30
30
?5
30
30
ZB
34
36
24
30
3Z
ZB
2e
z4
za
32
3t
36
36
26
30
22
27
36
32
30
31
34
36
2t
25
23
30
34
2Ë
z7
23
2Ê
34
2t
1B
?7
z2
27
20
27
?4
20
3A

2A
JJ

44.OOOO 19.3333 78.333 t10.ooo
5S.3333 ?2.66Ê7 81.333 lOT.OOO
97.OO00 29.3333 t05.OOO t06.OOO
36.OO00 12.3333 S5.333 105.000
69.6667 ?7.3333 106.333 103.OOO
6s.3333 25.0000 96.667 100.000
24.6667 8.3333 72.OOO 118.OOO
73.Ê667 24.OOOO 74,OOO t17.OOO
13.3333 A.OOOO 89.333 r13.OOO
46.OOOO tT.OOOO t09.OO0 ttZ.OOO
64.OOOO 23.OOOO 78.OOO ttO.000
?7.3333 tZ.OOOO 104.333 107.OOO
z8.oo00 11.3333 9A.333 106.OOO
53,0000 tS.oooo 81,333 104,667
lZ,OOOO 6.OOOO S4.333 103.OOO
14.3333 5.3333 84.333 100.OOO
I 5 . 3333 7. 6667 70 . OOO I I B. O0020.3333 B.OOOO S1 -6Ë7 I t7.OOO
27.3333 15.OOOO 92,667 t13.OOO
38.OOOO 20.6667 53.333 t12.OOO
52.OOOO 22.OOOO 94.333 l10.OOO
56.3333 21.6667 93.OOO 107.OOO
53.3333 24.OOOO 96.OOO 106.O00
zst.000lJ a.3333 83.333 105.OOO
56.3333 23.6667 93.OOO 103.OOO
41,6667 24.OOOO 8A.667 100.OO0
14.3333 4.3333 73.333 11B.OOO
37.3333 16.OOOO 81.667 llT.OOO
1.6667 1.6667 95.667 113.O00

15.6667 5.OOOO 75.OOO I 12.OOO
64.OOOO 18.6667 tOO.667 ltO.OOO
t9.oooo 9.6667 95.OOO 107.OOO
zo.oooo 12,6667 87.333 106.OOO
?2.3333 8.6667 S9.333 10S.OOO
50.3333 20.6687 90.667 l03.OOO
47.OOOO 17.6667 SA.333 100.OO0
56.6657 20.3333 69.OOO 1lS.O00

. 27.66Ë7 88.333 t17.000
35.3333 15.6667 64.OO0 113.000
45.6667 19.3333 65.O00 1t2,OOO
2?.OOOO €.6667 79.OOO ltO.OOO
33,OOOO 77.3333 76.667 107.OOO
35.3333 13.3333 106.667 106.OOO
43.OOOO 16,6G67 6A.333 1Q5.OOO
43.6667 16.3333 78.OOO 103.OOO
30.6667 14.3333 78.333 100.OOO
29.3333 12.3333 85.Or)O 118.0r)O
59.OOOO 21.6667 95.OOO ltT.OOO
47.3333 18.3333 76.333 113,OO0
42.ÊEÊ7 l6.OOO0 76.667 tl2.OOO
64.OOOO 2S.OOOO 100,OOO ttO.t)OO
75.OOOO 29.3333 97.333 107.OOO
32.6667 I I .3333 96. OOO 106. OOO
73.3333 24.3333 98.333 105.Or)O

36.6667 57.3333 13.3333 4.OOOOO 64.4 z.3e35.0667 69.3333 12.6667 4.66667 4S.4 2.6640.oooo 74.oooo 16.6667 e,seesz sr.z ã.22
26.9OOO 72.O0OO 1O.6667 6.O00r)O 37,1 g.tg
33.7000 62.3333 14.OOOO 3.OOOOO 51.6 2.3440.9667 S1.3333 20.6667 6.00000 4s.9 2.5
21.3333 31.3333 5.3333 2.33333 6s.4 2,96
30.4000 58.3333 13.6667 7.66667 54 2.99
10.5667 30.3333 5,OOOO 3.66967 32.8 1.63
26.4000 57.6667 10.6667 3.00000 46.5 2.69
39.0667 64.6667 14.6667 S.OOOO0 55.2 2.45
lz.0333 41.6667 9.3333 2.OOOOO 29.3 ?.29
25.2333 58.0000 S.3333 4.33333 48.1 Z.?A
26,1333 67.6667 g.OOOO 4.OO000 32.9 3,56
17.4333 2S-3333 5.OOOO 3.66667 61.S 1.6A
15.4333 34.3333 4.0000 3.66667 44.1 2.72
19.2000 42.oooo 6.0000 5.66667 41.7 1.86ls.4333 37.6667 4.66€7 3.33333 42.8 2.39
17.3000 46.6667 12.3333 5.33333 36.9 t.8Z
42.96A7 67.3333 16.OOOO 5.33333 63.7 2.8
IS,OOOO 41.6667 11.3333 3.33333 4U.8 2.36
?4.7333 4?.3333 12.3333 4.OOOOO 57.6 2.59
31.4333 64.3333 14.3333 7.OO000 4S.5 ?.2t
17.5000 5s.6667 g.oooo 6.ooooo 26.4 3.zs
46.4667 96.3333 17.6667 8.00000 44.1 Z.t4
17.a333 43.3333 1r.3333 4.66Ë67 41 1.77
19.2000 32.oooo 3.3333 2.66667 59 3,49
?3.4333 43.3333 7.6ËË7 3.33333 54.4 2.4

1 . 0333 29 .6667 I . 6667 3. 33333 3 . 83 I
20.4ÊÊ7 33.6667 4,OO00 4.OOOOO 58.4 2.5
32.38È7 62.OOOO 9.3333 3.66667 55.2 3.67
21.7333 40,3333 B.OOO0 3,33333 48.9 l.B1
15.2000 30.oooo 7.6667 3.66667 51.7 1.65
13.6000 sa.3333 5.oooo 5.66667 23.8 2.72
33.1333 63.OOOO 10.6667 2.66667 49.4 2.4
31.5333 55.6867 11.3333 3.66667 54 2.56
?3.2867 33.3333 1l.OO00 1.66667 7t.g 2.66

13.6687 3.OO000
24.?667 36.3333 9.3333 4.OOOOO 65.2 2.22
15.8333 24.6667 r2.3333 4.33333 64.1 ?.31
?4.1687 37.OO00 5.3333 2.OOOO0 65.9 3.26
32.7333 50.ùOOO rl.OOOO 3.33333 65.1 t,84
21.AOOO 50.3333 12.6667 3.33333 45.5 2.7
34.4333 52.6667 10,3333 6.66667 65,6 2.Ê4
34.S333 65.OOOO 12.OOO0 3.33333 52.3 2.7
35.7667 53.3333 12.6667 4.OOOO0 73 2.3
25.5667 38.6667 9.6667 2.OO000 62.7 2.25

"5.7333 
44.OOOO 10.3333 2.OOOOO 58.2 2.72

39.1333 57,3333 13.OOOO 4.33333 g8 2.58
21.?333 36.6667 10,OOOO S.OOOOO 58.4 2.74
27,5r)OO 47-3333 9.6667 2.66667 57.9 Z.2A
43,OOOO 74.OOOù 15.3333 4.OOOOO 52.2 2.43
14.7ËG7 55.OOOO 9.6667 S.OOOOO 2A.3 2.91
57.5667 99.3333 17.6667 S.OOOOO 55.1 3.19

10.9500 2t.oooo 6.500() 2.00000 51.6 l.s3

1.46 E3Z
l.e2 57SL.7t 406
1.09 BE6
1,S5 462
t.23 665
1.52 949
1.77 4Bg
1.53 737
l.Ê2 615
1.58 748
1.3? 442
t.37 I I 76
1.53 4s8
l. t4 3AS7
t.39 loag
1 .26 |ZOT2 77"1

t.23 628
1.33 752
z.o3 33S
1.72 450
1.74 625
1.54 546
1.27 AEI
z.1B 427
t.2a 1438
2.O3 689

I Ê42
1.2 l4a4

2 501
1.15 t16S
1.64 760
I .78 EO6
1.84 6S0
1.67 623
1.76 377
¿.¿

1.74 786
I .67 408
t-27 IIOA
1.63 1005
l.o7 684
1.63 e41
1 .46 782
1.1 1 198

1.37 Ssg
?.12 424
1.46 456
1.66 504
2.96 439
1.64 507
1.19 497
1.34 744

1S 19.5000 10.oooo 72.500 100_ooo L56 558



OB9 ACCNBR

393 2N391
39t4 2N3S2
3Sr5 ZN3S3
3S6 2N394
397 ZN3S5
3s8 2N396
399 2N397
400 2N39S
401 2N399
402 2N400
403 2N401
404 2N402
405 2N403
408 2N404
407 2N405
408 2N406
409 2N407
410 2N404
41 I 2N409
472 2N4tO
4 13 2N4t I
414 ZN4t2
4r5 2N413
416 ZN4t4
417 ?N415
418 ZN4l6
419 2N417
420 2N418
42l 2N419
422 ZN4?O
423 ZN4ZI
424 2N422
4?5 7.N423
426 2N424
427 2N425
42e 2N4ZÊ
425 ?.N427
430 2N428
43r 2N42S
432 ?N430
433 2N431
434 2N432
¡t35 2N433
43Ê 2N434
437 2N435
439 2N436
439 2N437
440 2N434
44 I 2N439
442 2N440
443 2N441
444 2N442
445 2N443
446 2N444
447 2N445
444 2N446

EHERG FLOI.IER SEEDS PODS HEIGHÏ IIAÏURITY YIELD TDÍ'I NOD€S STALK5 HI SEEDSPOD PPNODE HKI^¡Î

2? 2Ê
22 34
29 29
22 36
24 34
22 32

24 Zt
32 ?.7
15 3t
zB 30
22 32
z9 19
z? 2Ê
z2 24
?2 24
18 ?2
24 16
t7 ?6
24 zt
22 2Ê
22 24
zz ?o
22 2r
22 2Ê
zz 25
1g 25
77 2Ê
ts 22
15 2A

2A 30
2? 2Ê22 23
zz 26
?2 32
2A 15
1S 25
17 25
15 27
t7 23
?.2 2t
?8 20
z2 24
22 2Ê
22 21
22 34
1S 2?
24 24
15 34
15 33
22 25
22 26
24 32
2A 3r)
L¿ JÞ

20 20

45.OOO 15.6667 88,333
71.333 25.3333 lOZ.E,Ê7
32.333 13.3333 7l.OO0
42.6Ê7 1S.3333 79.OOO
46.667 19,6667 95.667
75.333 31.3333 88.333
31.333 12.6667 89.667
56.667 19.3333 96.667
23,OOO 6,6667 75.OOO
89.667 31.3333 AO.OOO
7.OOO 5.OOOO 70.OOO

37.OOO lA.OOOO 90.OOO
4?.OOO 16.3333 79.OOO
44.667 ?O.3333 88.333
57.333 24.OOOO 70.667
44.OOO 18.3333 A6.667
6t.667 ZT.OOOO fJ7.ÊÊ7
az.ooo 29.3333 S5.333
19.000 7.6667 77.333
38.OOO 16.OùOO 76.O00
59.OOO 23.6667 93.333
32.333 14.0000 89.OOO
28.333 tO.OOOO Ê7.333
35.000 17.OOOO 69.333
48.O00 18.6667 8O.333
67.333 28,3333 89.333
86.333 32.0000 75.OOO
77.OOO 24.OOOO 88.333
85.333 29.3333 89.OO0
72.OOO 31.0000 94.333
36.667 14.3333 86.667
46.OOO 24.6667 91.667
4S.333 lT.OOOO 78.333
49.OO0 18.OOOO 75.OOO
51.333 22.6ÊÊ7 102.333

104.333 35.6667 85.OOO
125.667 49.6667 tOO,667
to7.EÊ7 39.3333 94.333
so.ooo 21.3333 8o.333
24.6Ê7 8.s667 75.OOO
27.ËË7 14.6667 66.Ë67
39.667 t5.OOOO 7S.333
53.667 22.OO00 79.333
65.667 27.3333 100.OOO
64.333 UO.6657 97.667
65.OOO 23.3333 120.OOO
63.000 27.6867 97.333
51.667 tE.OOOO 96.667
88.OOO 27.66Ê7 96.667
58.333 23,3333 78.333
56.333 25.OOOO 94.333

101.333 33.6667 S5.OO0
z I .333 I 4.3333 76.667
51 . OOO 20 . r)t)OO 78 , 333
92 . 00r) 31 . 6667 80 . OOO
48.667 15.3333 85.OOO

118 34.2333 56.OOOO IO.OOOO 3.33333 sA.B Z.E3
!17 39.8667 64.6667 13.3333 3.OOOOO 60.1 2.5
113 29.3000 56.6667 9.6667 6.66667 52.3 2.47
tlz 24.Ê667 40.6667 tl.OOOO S.OOOOO 60.4 2.4
110 ?O,0333 3A.3333 9.OOOO 2.33333 51.7 2.3A
107 49.OOO0 73.6667 1€.3333 4.66667 63.¡t 2.37
106 18.9687 3f.6667 6.3333 3.33333 55.1 2.47
103 38.3667 73.6667 10.OOOO 3.33333 45.6 2.72103 t1.6667 20.OOOO 3.3333 2.66667 58,3 3.32
100 39.3333 68.6667 IT.OOOO 5.OOO00 57.2 2.72.
I 18 4.8333 I 1.3333 3.OOOO Z.OOOOO 44.5 1.19LL7 ,9.9667 34,6667 12.0000 2.33333 29.6 2.O5
113 23.9000 42.3333 12.6867 3.OOO00 55.l 2.63
lLz tÊ.zgÊ7 30.6667 13.3333 4.33333 52.1 2.23tt0 ztl.4667 44.6667 14.3333 3.56667-62.7 ?.3e
to7 25,5667 43.6667 15.OOOO 3,33333 SA.7 2.39
roB 39.3667 60.6667 I4.OOOO 4.66667 63.2 2.29
103 41.5000 72.3333 16.3333 3.33333 56.4 2.7s
103 8.8333 25.6667 6.3333 2.OO000 33.2 2.7s
100 17.3000 3".3333 9.6667 2.66667 52.1 2.29
118 22.3333 40.OOoO 3.3333 2.33333 56 2.4
717 15.9333 43.6567 9.OO00 3.66667 34.7 2.s6
113 10.2000 22.ÊÊ67 6.6667 2.33C33 47 2.79
112 15.3000 30.3333 10.6667 2.66667 49 Z.O7
110 27.9333 s3.0000 10.3333 3.66567 51.8 2.55
lo7 39.6667 67.6867 18.6667 4.33333 55.8 2.24
106 51.7000 77.ÊÊ67 17.3333 4.33333 6s.5 2.67
103 3S,3667 67.3333 14.OOOO 4.33333 59 3.35
103 40.3333 81.3333 15.6667 3.66667 51.7 2.87100 35.4333 64.3333 t6.3333 4.OO000 54.7 2.34
lla 19.9667 41,OOOO 7.OO00 2.ÊÊEÊ7 47.4 2.É7
tl7 33.2000 64.3333 17.3333 3.33333 52.2 t.3Z113 24.4GF,7 49.OOOO 11.3333 4.66667 49.6 2.83
ttz. ?7.5667 39.0000 9.6667 2.OO000 72.r Z.Ez
llo 15.8333 29.3333 9.OOOO 2.66667 54.5 Z.7A
lo7 36.7667 60.OOOO 16.6667 4.OOOO0 80.5 3.03
106 48.1333 75.3333 24.3333 5.33333 65.2 2.Ê
to3 80.3333 92.OO00 21.OOOO 6.00000 65.3 2.7
lo3 20.9667 51.6667 13.3333 8.33333 42.4 2.32
100 t6.1000 26.6687 5.6667 S.OOOOO 60.2 Z.A7
118 13.7000 26.6667 8.OO00 4.33333 51.3 2.tÊ
ll7 21.5667 37.OOOO 7.6667 3.OOO00 5t.1 2.71
113 27.5000 46.3333 9.6667 2.33333 58.5 2.5t
ltz 27.4667 54.OO00 20.OOOO 4.OOOO0 52.3 ?.37
110 21.6000 35.6667 10.6667 3.33333 60.9 3.t2
LO7 2fJ.4333 58.3333 10.6667 2,OOOOO 53.6 3
106 39.7000 77.3333 16.0000 5.33333 50.2 2.39
103 31.6667 66,3333 12.OOOO 5.33333 43. I 2,63
103 36.AOOO 53.6697 16.6867 4.33333 62.8 3.22
100 25.4333 45.OOOO 1O.6667 4.OOOOO 56.4 2.33
lls 30.4667 61.3333 12.6667 3.OOOOO 4S,? 2.t2
ll7 32,8333 67.3333 23.6667 6.66667 4S.5 ?.94
113 7.3333 20.3333 7.OOOO 2.33333 35.9 1.4A
112 24.7G6,7 46.6667 11.3333 3.66667 57.9 2.34
110 29.1000 51,6667 19.6667 4.666G7 55.7 î.9
LO7 18.2000 37.3333 9.OOOO 3.66667 46.4 3.2.

1.63 848
1.73 699
1.34 S25
1.73 609
z.tE 428
r.83 607
1.92 547
1.91 613
2.29 613
1.97 4Ê2
7.67 1046
1 . 51 Z.Be
1.29 5sZ
1.49 4A2
t.6? 526
1.24 583
1.95 651
1.Al 49S
7.tz 476
1.65 4Ê2
2.56 379
l.s2 473
1.51 397
1.59 422
1.8 5A1

1.5I 581
t.s4 392
1.65 497
1.9 492

2.O4 477
2.O2 52S
1.44 724

I .5 505
t.Bz 561
2-5Ê 309
z.oL 339
z.o7 396
1 .95 5BZ
t.79 44S
1 -54 660
t.72 516
1.91 484
2.24 505
1.4 501
1.9 359

2.57 463
1.67 616
I .45 662
1.7 390

2.27 43s
t.s 695

I .46 361
z.12 353
1.64 492
1.6 324

1.66 359

',J



OB5 ACCNBR

44fJ 2N447
4so 2N44S
43t 2N449
452 2N450
453 2N451
454 2N452
455 2N453
456 2N454
457 2N455
458 2N456
459 2N457
¡160 2N45S
46¡ 2N459
462 2N460
463 2N461
4Ê4 2N4EZ
465 2N463
466 2N464
487 2N465
464 2N466
489 2N467
470 2N468
471 2N469
472 2N470
473 ZN47l
474 2N472
473 2N473
476 2N474
477 2N475
47fJ 2N476
479 2N477
4go 2N47A
4€1 2N479
482 2N480
483 2N4Al
484 2N482
485 ZN4A3
486 2N484
487 2N485
4g€ 2N4A6
4s9 2N4A7
490 2N488
491 2t¡48S
492 2N4SO
493 2N491
494 2N492
495 2N493
496 2N4S4
497 2N495
498 2N496
499 2N497
500 2N498
501 2N499
502 2N500
503 zNbOl
5')4 2N502

EIIERG FLOHER SEEDS PODS HEIGHT TIATURITY YIELD TDII

18
24
z4
15
2Z

2?,
22
2Z
18
t7
24
t7
2A
28
24
29

z2
18
24
1A
24
22
2Z

22
22
?z
18
24
24
t7
28
?E
2Z
22
32
?a
1B
24
1S
24
zz
2Z
22

22
22
1B
l7
1A
15

30
z?
23
2B
zo
18
34
lg
36
?t
30
z9
z4
30
30
z+
24
29
3Z
26
27
24
30
24
ZE
26
24
38
34
36
36
?4
24
3l
30
34
?6
3g
3?
30
30
34
40
34
2E
34
36
3B
36
3B

30
29
35
34
36

77.OOO 27.OOOO 1t2.333 106.OOO
44.333 15.OOO0 93.667 103.OOO
47,667 14.6667 77.333 103.ooo
s9,667 2l.OOO0 83.333 lOO.OO0
55.OOO 22,OOOO 83.333 118.O00
32.333 ?.3.Ë6Ê7 80.OOO t17.OOO
69.333 27.ÊËË7 95.OOO 73.667
67.500 23.5000 gt.ooo tt2.ooo
72.OOO 30.OOOO 56.667 110,O00
23.333 9.3333 BO.OOO 107.OOO
40.667 11.3333 105.000 106.OOO
71.Ê87 20.OOOO 116.OOO 103.OOO
41.000 13.3333 104.667 103.OOO
39.567 15.OOOO lOS.OOO IOO.OOO

. '24 . 6667 1O 1 . 667
42.667 15.6667 101.667 117.O00
za.Ë67 10.oooo 77.333 t13.OOO
46.333 15.6667 110.OOO t12.OOO
64.OOO Z?.OOOO 10r.667 rr0.000
25.OO0 6.6667 8A.O00 107.O00
ss.667 16.3333 113.333 106.OOO
35.OOO tO.OOOO 10s.333 105.OOO
42.ÊÊ7 14.3333 t23.333 103.OOO
59.667 20.6667 117.333 100.000
40.333 15.3333 S9.OOO l18.OO0
s6.333 28.6667 98.333 117.O00
67.333 ?O.3333 StS.OOO t13.OOO
52.333 19.6667 llO.O00 112.OOO
79.667 ?!.68Ë7 L2?.333 t10.OOO
52.333 16.3333 124.333 107.O00
71.333 21.6667 t?7.Ë67 106.000
67.667 23.OOOO 12S.333 lOS.OOO
92.333 30.3333 128.333 t03.OOO
47.OOO 19.3333 120,667 100.OOO

. 21,3333 tOE.667 .
30.333 S.6667 116.667 117.000
45.OOO fT.OOOO 101.667 113.OOO
77.333 30.OOOO t20.OOO 112.OOO
3l.ooo 10.6667 114.000 110.ooo
75.6Ê7 U4.€667 120.867 lOT.OOO
60.667 ZS.OOOO 131.667 108.OOO

115.667 37,3333 130.OOO 105.OOO
47.333 16.OOOO 126.333 103.OOO
41.333 t2.EÊ67 127.333 IOO.OOO
41.667 15.3333 111.667 118.000
77.667 26.6667 108.333 1l7.OOO
63,667 20.3333 108.333 113.OOO
88.OOO 30.OOOO 113.333 112,000
47.8Ê7 14.3333 116.667 110.OOO
35.333 12.6667 127.ÊÊ7 107.OO0
76.OO0 26.OO00 11s.667 106.OOO
8S.667 2S.6667 124.OOO tOS,OOO
63.OOO 19.3333 129.OOO 103.O00
65.667 19.0000 136.667 100.OO0
70.ooo 24.66Ê7 116.OOO 11B.OOr)
52.t)OO 22.3333 111.667 l17.OOO

50,1333 95.OOOO r7.6667 4.OOOO 52.5
37. S667 6 t . 3333 I O. 6667 3. 3333 59 . 714.3667 36.3333 11,3333 3.3333 50.7
26.6667 45.3333 l3.OOO0 3.OOOO 59.2
25.7000 60.6667 13.3333 4.3333 37.9
21.9333 40.0000 13.3333 4,OOOO 53,2
27.3333 49.3333 l0.OOO0 1.6667 5s.8
20.4500 36.sooo ls.sooo 4.5000 55.5
13.3000 29.6667 21.0000 12.6667 43.5
t9.7eÊ7 34.6667 6.6667 2.3333 57.3
32.6000 62.3333 7.6667 2.3333 5?.1
28.4333 63.OOOO l3.OOOO 3.0000 42.5
2t.6000 45.oooo 8.6667 2.0000 47.3
22.9000 41.6667 9.0000 Z.oooo 54.6

12.OOOO 2.3333

NODES STALKS HI SEEDSPOD PPNODE TIKHT

?2.3333 42.6667 6,6667 1.0000 51.2
r8.8667 36.0000 6.8667 3.6667 5s.1
1S.S333 57.6667 lZ.OOO0 4.6667 31.S
13.7333 34.0000 11.3333 3.OOOO 42.2
11.4333 ?4.0000 €.3333 2.6Ê87 47.4
28.3000 48.3333 11.0000 2,8Ê67 57.7
16.1333 32.OOOO 7.OO00 2.OOOO 4A.7
22.0333 4S.6667 10.3333 1.3333 43
36.3333 TB.OOOO 16.6667 3.6667 43.2

2.9 t.57
2.88 1,42
3.23 l.3l
2. SA 1.632.52 1.65
2.2Ê 1.67
2.57 2.54
2.47 1.5
2.4s 1.3S
2.ÊL 1.62
3.64 I .32
3.61 1.56
3.09 1.58
2.63 1.66
. z.oa
2.69 Z.3Z
2.94 1.47
2.96 1.3A
2.91 I . 93
3.79 l.O5
3.43 I .5
3.5 1 .45

z.ss 1.39
2.44 7.32
2.55 1.47
2.95 1.39
3,33 1.36
2.8 1.59

3.69 I .63
3.34 1.69
3.51 L.Ez
2.94 t.sz
3.28 

'.472-58 1.41

14.1667 36.6667 10.3333 1.3333 35.7
33.7667 77.Ê667 18.6667 4.3393 44
40.sr)oo so.oooo 15.oooo 2.6667 $1.3
21.3333 49.6667 12.3333 2.3333 44.5
37.6000 Tg.oooo 13.3333 3.OOOO 4E.r
21.9667 60.6667 IO.OOOO t.3333 35.7
32.7333 70.OOOO 13.OOOO 2.6S67 46.7
34.8667 6s.6667 ls.Oooo 3.3333 53
4A.ZOOO 84.6687 21.OOO0 3.6667 5A.8
zfl.7333 57.6667 14.OO00 2.6667 49.6

647
s4t
403
44fJ
423
433
408
2S9
tEz
915
799
399
5ZO
579

5rå
806
361

460
515
432
506
577
363
szz
606
407
473
411
451
s40
515
6ls

525
4S5
294
277
430
431
311
330
521
619
399
530
?a2
405
30s
424
461
526
517
490
517

14.OOOO 2.3333
14.2333 33.6667 6.OOOO t.6667 42.8 3.26
21.9333 4€.6667 13.3333 2.6667 43.8 2.91
21.2667 44.3333 14.6667 t.8667 47.2. 2.51
8.7000 34.OO00 6.OOOO 3.OOOO 25 2.74

34.7333 66.OOOO 14.OOOO 2.OOO0 49.1 2.A4
25.9667 57.3333 15.3333 2.3333 45.3 ?.4
35.6333 72.r)OOO 17.3333 2.3333 48.7 3.13
17.1000 33.6667 10.6667 Z.OOOO 50.1 Z.7E
?2.looo 46.oooo 9.3333 2.0000 47.9 3.?L
24.7Ë67 49.3333 ll.OOOO 1.6667 49,9 3.06
30.sooo 62.3333 12.0000 1.6867 48.4 2.9
3s,8333 67.3333 9.3333 t.6667 4S.1 Z.7e
22.9333 50.OOOO 13.6667 3.OOOO 45.3 ?.87
20.1333 4?.3333 8.6667 2.3333 45.2 3.41
10.4667 29.6667 5.OOOO 1.6667 33.7 Z.7A
33.5333 s9.6667 15.3333 2.6667 s4.8 2.92
40.0333 82.3333 20.6667 3.3333 48.8 3. I I
30.9667 73.3333 16,0000 3.3333 42.9 3.24
3?.2687 71.3333 13.6667 3.3333 45.8 3.35
34.?333 66.Ë667 15,0000 3.OOOO 50.4 2.58
26.2333 61.OOOO 12.OO00 2.OOOO 42.1 

".37

I .54
I .56
t.2E
I .98
1.77
1.81
z.o2
z.L

1.57
1 .44
1 .46
?..51
2. 09
2.19
I.7t
3. 03
1 .64
I .43
1.2

1.51
1 .56
1.75

,o{



OBS ACCNBR

so5 2N503
506 2N504
507 2N505
5()4 2N506
509 2N507
510 2N508
51 I 2N509
5t2 2N5rO
sr3 2N511
514 2N512
51S 2N513
516 2N514
517 2N515
518 2N518
5ls 2N517
520 2N5lA
521 2N519
s22 2.N320
523 2N52t
524 ZN52Z
525 2NS23
52Ê 2N524
527 ?N523
528 ZN5Z6
szs 2N527
530 2N528
531 2Ns29
532 2N530
533 2N531
534 2N532
535 2N533
536 2N534
537 2Ns35

EI'IER6 FLOHER SEEDS PODS HEIGHT IIAÏURITY YIELD ÎD]I

29 29
22 27
22 26
z? 36
15 35
1S 32
ls 36
24 30
22 34
22 36
22 34
22 34
z?. ?6
22 36
15 35
18 40
?.4 32
t7 31
22 36
?z 36
32 32
25 35
32 ?A
3Z 2E
24 36

24 36
24 32
22 36
22 3A
2S 27
?z 3a
22 36

60.667 r6.3333 111.667 113
66.333 19.6667 107.333 712
53.333 18,OOOO 11Z.OOO 110
63.OOO 22.3333 130.OOO !O7
71.333 19.6667 127.333 106
50.333 lT.OOOO 125.667 105
74.333 25.OOOO 132.8Ê7 lO3
49.OOO 16.6667 125.000 100
54.333 17.3333 10S.333 l18
54.667 19.3333 tt2.333 1t7
67.333 23.OOOO 113.333 1t3
76.6Ê7 28.Ë667 tt?.333 Ltz
69.333 24.OOOO 120.OOO 110
64.333 21.6667 r21.333 lO7
83.333 2Z.OOOO 129.333 104
86.333 35.6657 127.333 105
73.OOO 19.OOOO 725.AÊ7 103
€0.000 1É.6667 104.333 100

. 16.3333 r03.333 llS
41.687 15.3333 106.667 tL7
40.ooo 17.3333 109.333 113
3g.oo0 t2.66,É7 717.333 tt?
43.667 17.6667 lO4.OOO 110
42.687 ls.OOOO 118.333 107
50.333 16.OOOO 11S.OO0 106

29.OOO tO.OOOO 123.333 t03
so.ooo 15.3333 10Ð.333 100
e7.333 37.3333 108.333 tlS
s8.667 2.t.3333 ll1.6E7 tt7

l06.ooo 34,oooo 105.ooo tl3
90.o00 35.6667 tt7.Ê67 ttz
54.OOO 20.3333 108.333 llO

26.3000 51.3333 rO.6667 2.66667 $O.5 3.6
2a.4333 49.OOO0 11.OOOO 1.33333 57.4 3.3
24.sÊË7 51.0000 12.3333 2.66667 48.3 2.96
24.100r) 57.3333 10.OOOO 2.33333 41.4 2.77
35,IOOO 76.8667 13.OOOO 2.OOOOO 45.3 3.66
17.8000 41.9667 7.OOOO 1.33333 3S.9 2.8Ê
21.66Ê7 63.0000 12.6667 2.68667 35.5 2.85
?7.56Ë7 62.3333 12.3333 2.33333 41.7 ?.87
29.1667 55.6667 lt.OOOO 1.66667 52.1 3.22
30.3667 65.OOOO IZ.OOOO ?.ÊËÊÉ7 4t.Z ?..7A
30.5687 57.OOOO 11.OOOO 1.66667 54.2 2.85
33.9667 63.6667 18.3333 3.33333 53.3 z,St
39.5667 72.OOOO IS.OOOO S.OOOOO 54.7 Z.AA
z4.B6E7 50.6667 10.6687 2.33333 50.8 3,O3
2s.1667 66.0000 13.0000 2.66667 45.3 3.S5
44.6333 90,6667 14.3333 2.66667 46.8 2.56
25.5667 62.3333 13.0000 2.6ÉË87 4t.Z 3.97
18.9333 44.6667 9.8667 2.OO000 42.7 3.76

8.6567 1.66667
18.5333 43.0000 9.OOOO 2.66667 43.7 2.73
17.6000 40.0000 9.6667 2.OOO00 43.1 Z.?L
15.s333 34.OOOO 6.OOOO t.OO000 46.9 2.78
18.7000 39.3333 11.3333 2.66667 45.9 Z.3g
19.1667 48.6667 10.OO00 2.66667 37.8 2.6s
28.3333 52.0000 9.3333 1.66687 Sl.9 3.35

11.4667 37.OOOO 6.3333 1.OOOO0 29.9 2.9
2r.3000 47.0000 9.6667 1.56667 4r.5 3. 16
45.9667 96.3333 2?.OOOO 3.33333 47,5 2.55
?4.?333 53.0000 10.6667 t.33333 53.6 3.O1
29.3000 65.6667 17.3333 3.OOOOO 43.4 3.t2
36.9333 77.66Ê7 I9.OOO0 S.OOOOO 46 2.45
20.6000 47.oooo 10.6667 2.33333 45.6 2.69

NODES STALKS HI SEEDSPOD PPNODE HKKJT

1.64 510
t.B7 431
1.47 472
2.?.6 398
I .59 495
?.4 299

z.o7 317
1.38 541
t.6 533

1.55 466
?.13 4S3
1.53 524
1.63 602
?.12 431
1.72 385
z.4a 484
1.51 376
1,75 316
1 .89
t.7t 454
1.89 444
z.oB 464
1.54 458
1.47 511
1.€ 523

1.57 37Ê
1.55 409
I .66 517
1.96 473
1.Al 300
I .85 411
I .93 376

.-o



DISCRII,IINANT âNALYS IS

ACCNBR

2Nt 19
zNl20
2N121
2N122
zNt23
zNtz4
2N1 25
2N126
ZNL27
zNt2A
2Nt2!l
2N1 30
2N131
zNl 33
2N13S
2N1 49
2N153
zN 1 5Sl
2Nl 62
2N1 64
2N16S
2N17fl
2N175
2N 181
2N188
2N195
?N196
?.N197
2N1gA
2N199
2N?OO
2N?O I
2N202
2N203
2N21 4
2N?15
2N216
zN?17
2N218
2N219
2N220
2.N22t
2N222
2N223
2N?74
2N227
?N229
2N230
?N23?
2N243
2N25 I

q

CLASSIFICATION RESULIS FOR CALIBRATION DATA: SAVE.GROUPSO

POSTERIOR PROBêEILITY OF ñEíBERSHIP IN GROUP:

FROT,I CLASSIFI€D
6ROUP INTO GROUP

UK CZECH
EGYPÏ
CZECH
C ZECH
EGYPÏ
EGYPT
EGYPT
EGYPT
CZECH
CZECH
EGYPT
CZECH
EGYPT
EGY PT

CZECH EGYPT
ETiYPT CZECH

E6YPT
EGYPT UK
EGYPT UK

CZECH
E6YPI UK

EZECH UK

CZECH UK
EGYPÏ CZECH
UK EGYPÏ

EGY PT
EGYPÏ
CZECH
CZECH
EGYPT
CZECH
EEYPT
EGYPT

UK E6YPT
EGYPl
CZECH
EGYPT
E6YPÏ
CZECH

UK EGYPT
UK CZECH
UK E6YPT
UK CZECH
UK CZECH
UK EGYPT
UK CZECH

CZECH
EGyPT UK

EGYPT UK
EGYPT CZECH
EGYPT CZECH

CZECH

o.6705
o.2506
0.51 20
o.9270
o. o5s7
o . tÊ27
o. 0500
o, o99s
0.5036
o.4431
o. ooo5
o. s304
o.4140
o.o4z7
o . 3512
o.5700
o. I o53
o. oooo
o.0000
o.9966
o. oooo
o . oooo
o. oo00
o.7E6S
0. ooo0
o.13IO
0. oo57
o. 4785
o .9290
o. o 190
0,9635
o, 0332
o.26S3
o.2287
o. ooo5
0.9285
o. 0067
o.2425
0.8525
o. 1 96S
o. s3a7
o,2473
o.565S
o.7789
o.0325
o.62lD7
o.6522
o. oooo
t). oo46
Ð.4e74
o.6096

*
+
*
*
+
+
*
*
+
*
*
*
*
n
Jf

+
*
*
+
*
*
+
*
*
t+

+
*
+
*
*

*
*
*
+
*
+
*
*
*
I
s
{
{
{
+
4
T

*
*
I

ECYPT I.JK

o.2837 0.0457
o.727t O.O2?3
0,4289 0.Os90
o.0579 0.o151
o.8939 0.0464
o.7960 0. 04 I 4
o.7423 0.?O77
o.8150 0.0852
o.3629 0.1335
o.36S1 0.1888
o.8555 O.t437
o.141 I O.O2B5
o.47S5 0. tO75
0.9567 0.0008
o.5733 0.0754
0.3950 0.0350
o.8125 0.O82?
o.0493 0.9507
o.09s5 0.9005
o.oo19 0.oo16
o. oo10 0.9990
o.4234 O.5762
0.1250 0.s750
o.1931 0.O201
o.9560 0.0440
o.8253 0.0438
o.9781 O.O162
o.4217 0. o99S
o.06g4 0.oo47
o.97A4 0.0026
0.o174 0.O190
o.Bs17 0.OA51
o.6982 0.0335
o.6566 0.1 167
o.79G5 0.2030
o.0691 0-OO24
o.9050 0. 0883
o.6424 O.O747
o.1399 0.OO77
o.66S6 0. I 336
o.0563 0.oo50
o.6579 0.0548
o.3399 0. O942
o.1782 0.0449
0. s391 0.o284
o.2Bt7 0.0976
tJ -2753 0.0725
o.ooBl 0.9919
o.4012 0,5942o.4867 0. 0259
o.3291 0.0614

-3
-o
-ï1

==
><

:ì

ú
U)clio

z.

=-.t

r
L/)

l-r,

-l
æ
t-
:fl

1.J
ia



DISCRIIIINANT ANALYSIS

ACCNBR

2N255
2N2Ê4
2N285
2N286
?NZB7
zNZA8
2N289
2N291
2N295
2N298
2N300
2N30 I
2N302
2N31S
2N319
2N317
2N318
zN3ZZ
2N323
2N324
2N325
2N330
2N33 1

2N333
2N335
2N337
2N339
2N34 1

2N342
2N344
2N355
2N356
2N363
2N365
2N372
2N374
2N375
2N384
2N385
2N387
2N38S
2N3A9
2N39 I
2N392
2N393
2N394
2N396
2N397
2N3S9
2N403
2N407

CLASSIFICATION RESULTS FT]R CALIBRATION DATA: SAUE,GROIJPEO

POSTERIOR PROBABILITY OF I4EIIBERSHIP ¡N GROUP:

FROM CLASSIFIED
GROUP INTO BROUP

EGYPÏ UK
UK EGYPÎ
UK EGYPT
UK EGYPT
UK EGYPÏ
UK EGYPT
UK EIIYPT

EGYPT
CZECH EGYPT
EGYPT CZECH
CZECH EGYPT
CZECH E6YPT
CZECH EGYPT
UK EGYPT
UK EGYPT
UK CZECH
UK EGYPT
UK E6YPT
UK EGYPT
UK ETìYPT
EGYPT CZECH
EGYPT UK
EGYPT UK
EGYPT CZECH
EGYPT CZECH

EGYPÏ CZECH
E6YPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT UK
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
ETìYPÌ UK

CZECH
EGYPT CZECH
UK EGYPT
UK EGYPT
E6YPT CZECH
EGYPT CZECH
EGYPT CZECH
UK EGYPT
UK EGYPT
UK CZEEH

EGYPÏ
EGYPT

EGYPT CZECH
EGYPT CZECH

CZECH

o. oo02
o.o160
o. 0296
o. oo25
o. 0444
o. I 159
o. 0006
o. 0683
o. I 531
o.4792
o .317 4
o.za74
o.1soz
o.4402
o.17t4
o. 6690
o. 1 430
o. I 755
0.4307
o. o1 18
o.6032
o.1l07
o. oooo
o.s110
o. 5542
o.5420
o.7283
o .6435
o.7zo5
o.6313
o.E2?7
0.4808
o.0{)oo
o.s361
o.7zL4
o .478t
o. oool
o.5283
0.8540
o.307?
Ð.2254
o.5860
o.8391
o.5473
Q.2e57.
o.3779
Ð.7 107
r),3256
o. o72a
o,492S
o.554G

+
#
*
*
+
*
It
+
*
*
+
*
*
.tr

ä
*
+
*
*
+
*
*
*
*
+

*
*
*
4
*
#
*
+
*
+
*
+
+
*
1*

s
*
*
*
*
*
f
I
+
+

EGYPÏ UK

o-4757 0.5201
o.68s6 0.29S4
o.gto71 0.0633
o.9073 0.0902
o.8720 0.0836
o.ao63 0.077fl
o.7ÊEZ O.2332
o.s59B O.O718
o.4257 0.o21 I
o.4?3t o.0977
o-Ê767 0.OOAO
0.6489 0.0637
Q.7248 O.0850
o.4916 0.06BZ
o.73AA O. 0898
o.2911 0.0700
o.81 1S 0.0452
o.7ttg o.tL27
o.4331 O.1361
o.91 17 0.O765
o.3E5A O.03tO
o.3956 0.4937
0.467A O.5322
o.1853 0.0036
o.4064 o.03s9
o.3904 0.0676
o.2620 0.0096
o.3039 0.0526
o. z 1s8 0. 0607
o.2895 0.07S3
o.3114 0.0659
o.4505 0. o6a7
o.3774 0.8226
o.4025 0.oG14
o.?l?L o. 0665
o. 4456 0. O764
o.4377 0.5623
o.4100 0. D6t 7
o.1243 0.o2t7
o . 6076 0. r)850
o.67s4 0.0992
o,342S O.07t2
o.1442 0.O167
o.3796 0.O731
o.6196 0.OS52
o.55()2 0.o719
o.242S O. 0464
o.5702 0.1042
o.8840 0.0432
o.4377 0. 0694
o.4360 0. oo94

-\
1)



DISCRITlTNANT ANALYSIS

ACCNBR

2N408
2N40St
2N416
2N4?L
2N423
2N424
2N429
2N433
2N434
2N436
2N43A
2N440
2N444
u N448
2N449
2N4 50
2N4s3
2N458
2N459
2N460
2N46 I
2N462
2N463
2N464
2N465
2N466
2N467
zN46S
ZN4BO
2N4e3
2N490
2N494
2N496
2N497
ZNSOB
2N5lO
2N51S

CLASSIFICâI¡ON RESULTS FOR CALIBRATION DATA: SAVE.GROUPSO

POSTERIOR PROBAPILITY OF IIEMBERSHIP IN GROUP:

FROM CLASSIFIED
GROUP INTO GROUP

EGYPT CZECH
EGYPT CZECH
EGYPT UK
EGYPT CZECH
EGYPT CZECH
EGI'PT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT UK
EGYPT CZECH
UK EGYPT
EGYPÏ CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
UK EGYPT
UK CZECH
UK EGYPT
UK EGYPT
UK EGYPT
UK CZÊCH
UK CZECH
UK EGYPT

EG YPT
UK
EGYPÏ

CZECH EGYPT
CZECH E6YPI
CZECH EGYPT
CZECH EGYPT
CZECH EGYPT
CZECH E6YPT
CZECH EGYPT
CZECH EGYPT
CZECH EIìYPT

CZECH EGYPT

o.5597 0.4033
0.56S5 0.3806
o.oooo o.0565
o.7199 0.2597
o.5465 0.3S78
0.4343 0.4ZBO
o.499S O.4454
o.54gl 0.3745
o.5966 0.3609
o.6321 0.3140
o.oooo o.0040
o.7787 0.2197
o.3729 0.5s19
o.6293 0.3263
o.4s9z o.4420
o.6094 0.345S
o.57Ê7 0.3540
o.0761 0.azEO
o.9138 0.0663
o.0646 0.8434
o. ooz9 0.73?.3
o.t374 0.7126
o.5459 0.3755
o. B10s o.t249
o,3t07 0,6112
o.oo10 0.asaz
o.ooo3 0.3844
o.,)?79 0.7890
o,4768 0.4943
o,4221 0.5137
0.3876 0.5429
0.179S O.5817
o.0211 0.9208
o.3089 0.8592
o.oo27 0.se22
o.2962 0.7038
o, {)61 4 0. 9345

+
+
+
*
+
+
t
+
+
*
*
+
+
*
+
*
+
*
+
+
*
lt
*
*
*
*
*
*
*
*
*
*
+
*
+
+
+

UK

0. 0370
0.0500
o. 9435
o. 0204
o. 0557
o,1376
o. o54g
o.0773
o. 0425
o. 0539
o. s960
o.oo16
o.0752
o.o444
o.0688
o. o44B
o. 0294
o . o95s
o.019s
0. o920
o. 264S
0.1500
o . o786
o. 0642
0.0780
o.1109
o . 6152
0 . 1€31
o. r)289
o.0642
o.0295
o.2387
0.oss1
o. 0340
0.o1sl
o. oooo
o, oo42

+ IIISCLASSIFIED OBSERVAÏION



DISCRIIIINANT ANALYSIS

2NO64
2NO67
2NtOl
2N102
2N104
zNl06
2N110
zNL12,
2N142
2N178
2N I 7St
2N295
2N300
2N301
zN30?.
2N303
2N470
2N47 I
2N474
ZN4A4
2N488
2N494
2N497
2N523
2N525
2N533
2NO34
2NO3S
2N039
2NO40
2NO4 1

2NÐ4?
zNo43
zNO44
2NO49
2NO53
zNo5s
2N11S
2N14S
2N165
2N166
2N168
2N173
2N175
2N206
2N208
2N234
2N236
2N237
2N250
2N255

ELASSIFICATION RESULTS FOR CALIBRAIION DATA: SAVE.GROUPBI

POSTERIOR PROBABILTTY OF T4EIIBERSHIP IN TìROUP:

ACCNBR FROII CLASSIFIED
GROTJP INTO GROUP

CZECH E6YPT
CZECH E6YPT
CZEC,H EGYPT
CZECH EGYPT
CZECH EGYPÎ
CZECH UK
CZECH EGYPT
CZECH E6YPT
CZEEH EGYPT

. CZECH EGYPT
CZECH EGYPÎ
CZECH EGYPT
CZECH EGYPT
CZECH EGYPT
CZECH EGYPÏ
CZECH EGYPÏ
CZECH E6YPT. 
CZECH E6YPT
CZECH EGYPT
CZECH UK
CZECH UK
CZECH UK
CZECH EGYPT
CZECH EGYPT
CZECH E6YPT
CZECH EGYPT
EGYPÏ UK
EGYPT UK

E6YPT UK
EGYPT UK

EGYPT CZECH
EGYPÎ UK
EGYPT CZECH
EGYPT CZECH
EGYPÏ C,ZECH
EGYPT CZECH
EGYPT UK
EGYPT CZECH
EGYPÍ CZECH
EGYPÏ CZECH
EGYPT UK
EGYPl CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT UK

EGYPT CZECH
ECiYPT UK

CZECH EGYPT

o.t747 0.5592
o.1731 0.45S4
o.1431 0.5?34
o.1457 0.5033
o.2930 0.5146
o.2045 0.2452
o.27Ð4 0.5777
o.1943 0.6345
0.0159 0.5882
o.34s5 ().G51 1

o.0069 0.5939
o.?671 o.4953
o.ooo8 0.9838
o.o20s o.75?t
Q.0229 0.9235
o.1504 0.61S7
o.4504 0.4766
o.3766 0.4430
o.4365 0.4564
o.1859 0.2090
o.2270 0.t347
o.3199 0.1 155
o.3939 0.43t2
o.3716 0.3788
o.3266 0.4936
o.osss o.6234
o.1179 0.2734
o.0526 0.1253
o.3944 0.1 146
o.1375 0. 0948
o.5962 0.1710
o.oool o.ol5a
o.3947 0.2890
o.5137 0.2217
o.6139 0.21 39
o.6760 0.1393
o.1 125 0.325S
o.4986 0.0911
o.4378 0.3740
o.6729 O.1363
o.o582 0.1873
o.5559 0,2098
o.64G9 0.1673
o.4050 0.386 I
0,5754 o. 1 98A
0.7061 0. L77Z
().3859 0.3224
o.6843 0.tO?7
o.oo23 0.1822
Ð.Ë721 0.1 I 1S
o.1529 0-3773

+
*
*
*
+
*
*
+
*
*
*
+
*
*
*
*
*
*
*
*
*
*
i+

+
*
*
*
+
*
+

f
*
*
+
*
+
*
+

*
T
#
+
*
*
*
*
+
+
+
+

UK

0.2661
o. 3676
0.3335
o . 3510
o.1884
o. 5so3
o,1519
o.t7t?
0 .3959
o.0034
o.3992
o.z37E
0.o154
o.2270
o. o53E
o. 2309
o. 0730
o.1804
o.1071
o.6051
o.63A3
o. 5645
o.t748
o.2496
0 . t797
o.zaEo
o. 6084
o.azzt
o . 4910
o.7677
o.z32E
0.9É42
o.3163
o. 2646
o.1772
o. tE47
o-5617
o . 4103
0. 1ss2
o.1909
0.7545
0,2343
o.1857
o - 20s9
o.?258
o.1167
o.2917
o. ? 130
0.8155
o.2160
o. 4697



D ISCRII'IINANT ANALYS I5

ACCNBR

?N257
2N267
?N277
?NzBO
?.Nzfj2
2N296
2N2S8
2N307
2N309
2N312
2N319
2N332
2N336
2N337
2N338
2N340
2N342
2N344
2N348
2N355
2N360
2N365
2N370
2N385
zN3A6
2N395
2N400
2N409
zN4lA
2N421
2N427
2N436
2N439
2N440
2N445
2N447
2N453
2N4s5
2N457
2NOO 1

2NOO3
2NOO4
2Nr)O5
2NO06
2NOO7
2NOO9
zNO10
zNOl 1

zNO12
2NO15
2NO16

CLASSIFICATION RESULTS FOR CALTBRATION DATA: SâVE.GROUPSl

POSIERIOR PROBABILITY OF ñET'ÍSERSHIP ¡N ûROUP:

FROI'I CLASSIFIED
GROUP INTO GROUP

EGYPÏ UK
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
E6YPT CZEEH
E6YPT CZECH
EGYPT CZECH
E6YPT CZECH
EGYPI UK
EGYPT CZECH
EGYPT UK

EGYPÏ CZECH
EGYPT CZECH
EGYPT CZECH
E6YPT UK
EGYPT CZECH
EGI'PT CZECH
EGYPI CZECH
EGYPT CZECH
E6YPT CZECH
EGYPT UK
EGYPÎ CZECH
ËGYPT CZECH
EGYPT UK
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
EGYPT CZECH
E6YPT CZECH
EGYPT CZECH
ETiYPT UK
EGYPT CZECH
EGYPT UK

EGYPÎ CZECH
EGYPT UK
EGYPT CZECH
EGYPT UK
EGYPT UK
EGYPT UK

UK CZECH
UK CZECH
UK EGYPT
UK CZECH
UK CZECH
UK CZECH
UK CZECH
UK CZECH
UK EGYPT
UK EGYPT
UK CZECH
UK EGYPT

CZECH EGYPT

o, t25s 0.3933
o.6926 0.20Ë2
0.51S5 0.t7t4
o.6928 0.1999
o.ssl9 0.2132
o.5966 0.1245
o.5759 0.tsj77
o.5352 O.4075
o.olo0 0.0567
o.5493 0.3089
o.1915 0.0852
o.6026 0. t681
o.4702 0.4470
o.E37S O. t805
o.o501 0.4500
o.4992 0.361 4
o.4587 0.3393
o.3891 0.2SO4
o.5s30 0.1620
o.4767 0.2030
o.1870 0.3692
0.5936 0.O743
o,3889 0.3385
o.2596 0.2504
0.6484 0.1965
o.4401 0.?474
o.4s13 0.25S5
Ð.45S4 0.2992
o.4848 0.3194
0.5056 0.27S6
o.0001 0.4981
o.6517 0.1286
o,2906 0,21 94
o.4141 0 -29tJ7
o.1709 o.1791
o.64S3 0.2391
o.3259 0.2779
r). o264 0.2454
o.1031 0.2409
o.Ê572 0.1405
o.6043 0.0977
o. 029l) 0.5269
o.5701 0.2494
o.4464 0.2598
o.3ez4 0.3330
o.5416 0. lO20
o.7373 0. 0990
o.o766 r).7991
o.2310 0.3928
{).5094 tl. 1924
o.3265 0.4373

+
*
*
*
*
*
*
*
*
*
+
i
*
+
*
+
fì
*
*
*
*
+
*
#
{
*
+
+
*
*
*
,+

s
s
*

ñ
+
*
+
+
#
*
+
*
*
{
{
+
*

UK

o.4972
0.1012
o.30s1
o.1373
o.2350
o. 2789
o.z2Ë4
o . o574
o . s334
o. 1418
o.7233
o.2294
0. o€28
o.1817
o.4999
o. I 394
o. 204 I
0.3205
o.2550
o.3204
o.4439
o.332 I
o.272Ë
o - 4900
o.lssl
o.7725
o.2602
o.2424
o.1954
o.2t4g
o.5018
o.2197
o.4900
o.2852
o,6503
o. 1 126
0,3962
Q.7282
o.6560
o.2023
o.2979
o.444 1

o. I 405
o.2938
o.?447
o.3564
o.1637
o, 1 243
o. 376 1

o,2ss2
o.2362

(,J



DISCRII,IINANT ANALYSIS

ACCNBR FROT1 CLASSIFIED
GROUP INTO GROUP

zNOZO UK EGYPÏ
2NOZ1 UK CZECH
2NO22 UK CZECH
2NO23 UK CZECH
2NO24 UK EZECH
2NO25 UK EGYPT
2NOZ6 UK CZECH
ZNO29 UK CZECH
2NO31 UK EGYPT
2NO6S UK EGYPÏ
ZNO69 UK CZECH
2NO7O UK CZECH
2NO7? UK CZECH
2NO73 UK CZECH
2NO74 UK CZECH
zNOEO UK EGYPT
ENOBz UK EGYPÎ
2NOS3 UK EGYPT
2NO€4 UK EGYPT
ZNO85 UK E6YPT
2NOA7 uK CZECH
ZNOSE UK CZECH
2NOA9 UK E6YPT2NOS2 Ut( czEcH
ZNO94 UK EGYPT
2N095 UK CZECH
2NO97 UK CZECH
2N098 UK CZECH
2NO99 UK CZECH
2N1 14 UK EGYPT
zNI T7 UK CZECH
2N1 I9 UK CZECH
2N143 UK EGYPT
ZN1A6 UK EGYPT
2N787 UK EGYPT
2N188 UK EGYPT
2N219 UK CZECH
2N?2O UK CZECH
?N7ZL UK CZECH
2N222 UK CZECH
?N?23 UK CZECH
2N283 UK EGYPT
2N2A4 UK EGYPT
2N285 UK CZECH
?N286 UK EGYPT
2N287 UK EGYPT
2N2SA UK EGYPT
2N249 UK CZECH
2N315 UK EGYPT
2N316 UK EGYPT
2N318 UK EGYPÎ

CLASSIFICATION RESULTS FOR CALIBRATION DATA: SAVE.GROUPSI

POSTERIOR PROSABILITY OF IIEÍ'IBERSHIP IN 6ROUP:

Ê,ZECH EGYPT

0.o4s6 0.7977
o.7051 0. o949
o.3902 0.2250
o.3683 0.314S
o.4529 0. 1974
Q.Z7EA O.3S93
o.69S0 0.1025
0.G713 0.1 1S7
o.oo57 0.6189
o.1400 0.681 I
o.6779 0.062?
o.6516 0.O507
o.55S9 0.1520
o.5293 0.t572
o.5960 0.1979
o,ooo3 0.9717
o.2131 O.5646
o.o5s3 0.6732
o.2253 0.5676
o.0307 0.7975
o.6092 0.1746
o.4436 0.354 I
o. 0439 0.7886o.4376 0.2856
o.2E25 0.4255
0.5121 0.?ZEE
0.6124 0.1879
o.7867 0.1180
o.6563 0.15r)5
o.zo92 0.6082
o. 51 13 0 . 29r)5
o.7315 0,1095
o . 1 879 0. 5S29
o.13go o.5424
o.0406 0.6029
0.oooo o.779s
o.577A O.t23E
o.4928 0.1137
o.72lo o. 0666
o.5885 0.1360
0,6634 0.1080
o.1 107 0.7044
o.oo32 0.86()9
o.5689 0.104s
o.o107 0.79?5
r). oooo o.9855
o.1403 0.5194
o.sa?z o.2026
o.|Ð273 0-8127
o - 1457 0.79t)5
o. ooo5 0. s590

*
*
I
*
*
*
*
*
*
*
+
+
+
*
*
*
*
*
*
*
*
*
*
*
+
*
*
*
*
t+

+
*
*
+
*
*
t
*
*
*
+
*

+
T
T

+
*
+
*
+

UK

o.1537
o.2001
Q.3S48
o, 31 69
0.3497
0.3318
o. 1 985
o.2090
o.3755
o. I 7S9
o .2599
o.?.s77
o. 288 I
o . 3135
o.20Ê2
o.0279
o.z2?3
o.2685
o.2071
o.t7t7
o.zrÈz
o.zo22
o.1675
o.27ÊB
o.3120
0.2593
o.1997
o. 0954
o.1932
o.1s26
o.1982
o. tSsl
o.2192
o.3156
0.3564
o.22|D1
o. zs84
o.3935
o.2tz4
o -2754
o-228Ê
o.1449
o. I 360
o.3266
o. I s67
o. o1 45
o. 3403
o.2t52
o. 1 600
o. 0638
o. I 405



DISCRIHINANT ANALYSIS

AECNBR

2N327
?N324
2N387
zN3ES
?N393
zN3St4
2N396
2N444
2N458
2N459
2N460
2N462
2N463
2N464
2N465

CLASSIFICATION RESIJLTS FOR CALIERATION DATA: SAVE.GROUPEl

POSTERIOR PROBABILITY OF IIEÍ,IBERSHIP TN ITROUP:

FROII CLASSfFIED
GROUP INIO GROUP

UK
UK
UK
UK
UK
UK
UK

UK
UK

UK
UK
UK

tJK

UK
UK

EGYPT
EGYPT
CZECH
CZECH
EGYPT
EßYP1
CZECH
CZECH
CZECH
CZECH
CZECH
EGYPT
EGYPT
CZECH
EGYPT

EZEEH EGYPT

o.oool 0.s796
o.oB01 0.a236
o.4311 0.2S75
o.4711 0.4593
o.ol05 0.87ss
o.1964 0.5s63
o.4374 0.32S7
o.4077 0.3965
o.6344 0.1461
o.4571 0.3394
o.40fl7 0.3674
o.3073 0.54S5
o.oz?8 0.so92
o.4?40 0.3975
0.2805 0.3602

*
*
*
*
*
*
*
*
*
*
+
*
*
+
+

+ I'II5CLA55¡FIED OBSERVATION

UK

o.1203
0. 0963
o .27 t5
o. 0696
o. I o97
o.2472
o.2329
o.195A
o . 2195
o. 2035
o.2239
o. t44z
o.1679
o. r 7s5
o.3592

.5



STEP I VARIABLE TDI'I ENTERED

REGRESS I ON
ERROR
ÏOTAL

INTERCEPT
' ïDl'l

THE ABOVE I'IODEL I5 THE BEST 1 VâRIASLE IIODEL FOI.JND.

STEP 2 VARIABLE FLOI.¡ER ENTERED R SEUARE

DF

REGRESSION Z
EaROR 490
ToïAL 492

B VALUE

INÏERCEPT 7.5I76S55I
ÏDll 0 . 54391867
FLO!,|ER -o . 3s927915

I,IAXII{Uñ R-SOUARE TI,IPROVEIIENT FOR DEPENDENT VARIABLE YIELD

R SOUARE

DF

I
491
492

B UALUE

-3 .237 tO7S7
o.54131076

THE ABOVE

STEP 3

. o-78gJ07072

SUII OF SOUARES

52223.OA7Êt127
15681.05433770
67904,14194S97

STD ERROR

0.o1338635

ÍIODEL IS THE BEST 2 VARIABLE IIODEL FOUND.

VARIABLE PODS ENTERED R S0UARE r

DF

REGRESSION 3
ERROR 489
ïorAL 492

B VALUE

INTERCEPT 8.33681794
TD¡l 0,48100102
PODS 0.23765463
FLOI,¡ER -O. 43509533

C(Pl - 606.16140S64

I'IEAN SOUARE F

32223.OA7611?.'7 1635.19
31.93697421

= o.79fJ32828

SUII OF SOUARES

34209.79543223
1 3694 . 3465 1 973
67904.14194S97

STD ERROR

rYPE I I SS

5??23.O87Ërt27 1635. l9

C(P). 4c9.41o16939

IIEAN 
, 
SOUARE F

27IO4.A9'7716r? 969.As
27.94764595

o.o12s2523
o.0426i256

o.s1841761

SUII OF SEUARES

55573.94528405
I 2330 . I 966849 I
67904.14194A97

STD ERROR

o.o14653S1
o. 0323 I 066
o. r)4176769

PROB )F

o.o001

PROB >F

o, ooo l

TYPE II SS

52695.34545053 1885.50
1986.707S2096 71.09

C(Pl = 376.13a24172

I,IEAN SOUARE F

ta524.64E4ZBO? 734.Ë6
25.21512610

TYPE II SS F

27167.2Ê47t67sJ tO77 -42
1364,14985182 54. l0
273Ê .2O7Êt)718 10S . 51

|.-,1

_i

f?

l;l

(.a
(.-a

:

o1

r

1_

.'>

r--
la

PROB >F

0.0001

PROB >F

o. ooo I
o.ooo1

PROB >F

o.ooot

PROB >F

o,oool
o.000t
o.ooot

i::\



STEP 4 NODES REPLACED BY PODS

REGRESS T ON
ERROR
TOTêL

INTERCEPT
TDfI
PODS
ltKttr
SEEDSPOD

STEP 4

1,IâXIIfUÌ,I R-SOUARE

R SOUARE =

DF

4
4BA
49?

B VâLUE

- I I .54905235
o.36613348
o.46150124
o. o I 297949
3. 49890790

SEEDSPOD REPLACED BY

REGRESSION
ERROR
TOTAL

I NTERCEPT
TDII
PODS
FLOHER
HK 1.¡T

ITIPROVETIENI FOR

o.944t3287

sUI,I OF SOUARES

573?0 . I O478596
I 0584 . 037 I 6300
67904. 14t94897

STD ERROR

0.o1E4t5Sl
o. o3652538
o. ooo95744
o.40?3sj212

ÏHE ABOVE

STEP 5

FLOI{ER R SOUARE

DF

4
488
492

B VALUE

o.91923235
o.41338541
o . 4l g3ssstB

-o. 35745554
o. oo466290

I'IODEL IS THE BEST 4 VARIêBLE IÍODEL FOUND.

DEPENDENT VARIABLE YIELD

C(Pl = 256.18684353

IIEAN SOUARE F

14330.02619649 Ê60.72
2 1 .64860074

TYPE II 55 F

10784.94824977 497.45
3482.48339363 159.65
39S5.87173818 183.78
1639.A2545561 75.61

VARIASLE SEEDSPOD ENÏERED

= O.S4597043

SUI'I OF SEUARES

57444.9?349SZO
t0459.21844977
67904.14194897

STD ERROR

o,o1503385
o.03551900
o, 03939429
o. ooo92719

REGRESS ION
ERROR
TOTAL

INTERCEPÏ
TD14
PODS
FLOI^IER
MK t¡t
SEEDSPOD

rHE ASOVE T4ODEL IS THE BEST 5 (IARIABLE IIODEL FOUND,

R SoUARE = 0.87049787

DF SUI"I OF SqUARES

5 59110,410AS25S
447 e793.73106637
492 67904.14194897

B VALUE STD ERROR

-8.19218562
o-36336999 0.014981 17
o.491)4427? O, 0334538S

-o.36005535 0,()36t5994
o.01 t21 18t O,OOOB9147
3.5?627756 0.36717067

c(Pl. 247.46953186

I,IEAN SOUARE

14361.23087440
2t .43?.42.4É9

PROE >F

o.oool

PROB >F

0,ooo1
o.oool
o. oo0 1

o.ooot

ÏYPE II SS

I 6678. S35701 32
2973.sl450?3Ë2
I 764 .644 I 68S4
1870,97821515

F

670.06

F

778 . t9
138.76
82.33
fJ7.29

E(Pl = 133.152256S1

I'IEAN SOUARE

LLB?Z.OBZL7632
I 8. 05694264

TYPE II SS

1 0623 . O9003557
3B8r) . 9584 1264
I 790.30GO9663
2856. rA443274
1 665 . 48 738340

PROB >F

o.o001

PROB >F

o.ooot
o.oool
o. ooo 1

o. ooo I

F

654.71

F

58S.31
?14.92
99. t5

158. 1B
92.24

PROB >F

o.oo0l

PROB )F

o.ooo1
o. ooo I
o.oool
o. ooo t
o.oool

.:>
\j



STEP 6 VAR I ABLE HEIGHÏ ENTERED

REGRESS I ON

ERROR
TOTAL

INTERCEPT
TDM

PODS
FLOI.IER
tfKl.¡T
SEEDSPOD
HE I GHf

THE âBOVE HODEL IS THE BEST 6 VARIABLE I'ÍODEL FOUND.

ËTEP 7 VARIABLE STALK9 ENTERED R SOUARE .

I'IAX I]'IUI'I R_StlUARE

R SOUARE =

DF

6
4S6
49?

B VALUE

-5.4388€O65
o.3a6a3044
o.47r)55838

-o.30445073
o.o1045478,
3.A6910030

-o. o6054846

II'IPROVEIÍENT FOR

o . s748662 I

sUI,I OF sOUâRES

59407 . 03St6222 I
a497.tOZ3?67Ê

Ë7904.14194897

STD €RROR

o-ot5ao355
o.03327072
o.o37722ÊA
o. oo089625
o. 3707s873
o.01469988

REGRESS I ON
ERROR
TOTAL

I NlERCEPT
ïDM
PODS
FLOl,¡ER
MK I.¡T
SEEDSPOD
HE I GHT
STALKS

DEPENDENT VARIABLE YIELD

C(P) = 114.43577043

I,IEAN SOUARE F

9901.t7327037 566.31
I 7.48374S64

TYPE II SS F

' 10475.90824724 599.15
3497.33569333 200. 03
I 168.36534669 66.S6
2379.05382652 t3Ê-O7
1904. 02126309 10A.90
236.62S73961 16.97

THE ASOVE I'IODEL IS THE BEST 7 VARIâBLE IIODEL FOUND.

DF

7
485
452

B VALUE

I .58229s83
o. 43005 I 62
o.43341272

-o.29051501
o. oo98s430
3.OBOZL477

-o . 1 0355403
-o.71600757

o.88369172

SUH OF SOUâRES

60006.32831 570
7e97.fJ1383327

67904.14194897

STD ERROR

o,o1683378
o.032Ê87Ê7
o - o3652540
o. oooa6ggS
o.3so71116
o.o1585923
o - I teo2721

C(Pr. 74.58157498

IIEAN SOUARE

s572.33261653
16.28415182

ÏYPE I I SS

1a627.7fJ324253
2E6Z . 4632656 I
1030.17S10600
2106.784A393S
1065.94776240
694.28044636
599.28869349

PROB >F

o.oool

PROB >F

o. ooo I
o.0001
o.oool
0.ooo1
o. ooo I
0.0001

F

526.4?

F

G52.65
175.81
63.26

I 29.38
65.46
47.64
38. S0

PROB >F

o.0001

PROS >F

o.o001
o.oool
o.oool
o.0001
o.o00l
0.o00r
o.oool



STEP I.RIABLE TDlf ENTERED R SOUARE ! 0.71517049

DF SUI,I OF SOUARES

REGRESSION I 220493.23417022
ERROR 496 87974.70669401
ToTAL 497 308867.94486423

B VALUE sTD ERROR

¡NTERCEPÏ 4.72799482

THE ABT'VE I'IODEL IS THE BEET I VARTABLE I'IODEL FOUND.

STEP 2 VARIABLE PODS ENTERED R SEUARE . 0.75624708

DF SUÍ'I OF SEUARES

REGRESSION Z 233sSO.47Ë25668
ERROR 495 75247.46460756
TOTAL 497 30S867.94486423

8 VALUE sTD ERROR

INïERC€PT O.06085106
TDtf o.38E7St44St 0.01420519
PODS O.4137434t 0.04595779

HAXIñUII R-SOUARE II'IPRI]VEI.IENl FOR DEPENDENT VARIABLE YIELD

THE ABOVE IIODEL IS THE EEST 2 VARIABLE Í'IODEL FOUND.

STEP 3 VARIABLE 1IKNT ENTERED R SGUARE

C(Pl . 844.12SJ322ID7

ÍIEAN SEUARE F PROB>F

?20fJ93.23A17022 1245.3S 0.0001
177.36e3ÊO27

TYPE II 55 F PROB>F

REGRESS I ON
ERROR
TOTAL

I NTERCEPT
TDII
PODS
HKt¡T

THE ABOVE IIODEL IS THE BEST 3 I'ARIABLE ÎIODEL FOUND.

DF

3
4gl4
457

C(Pl . 481.S9444485

MEAN SOUARE F PROB>F

I 16790.23e12834 787.e7 0.OOO1
1 52 , 0958S6 1 I

ÎYPE II SS F PROB>F

B VALUE

- 16.63724389
o.300577s8
Ð.77397921
o-o1855067

- O.7975€l?79

SUII OF SOUARES

24Ë347.75754733
Ë2320 .1 873 I 690

308467. S4486423

SÏD ERROR

r) . o 1554324
o. 05478494
o.oota4696

I 12767.5A1890S9 741.42
12€87.2380S646 43.42

c( Pl = 318,82404819

IIEAN SOUARE

82l l5.Sl9t8244
I 26.55S08364

TYPE I I SS

47328.54147694
25259. S7303S65
t2767.24129085

o. ooo I
o.oool

F

648.83

F

373. 98
1 99. 59
100.s8

PROB >F

o,0001

PROB >F

o.o00l
o.oool
o. ooo 1

,.)



STEP 4 VAR I ABLE SEEDSPOD ENTERED

RE6RESS I ON

ERRT]R
Ïf]TAL

I NTERCEPÏ
TDI,I
PODS
I'IK HT
SEEDSPOD

THE ABOVE IIODEL IS THE BEST .4 VARIABLE I'IODEL FOUND.

STEP 5 VARIASLE FLOI,¡ER ENTERED R S0UARE - o.8s31o868 C(Pl - 100.95224798

DF SUI'Í OF SOUêRES IIEAN SQUARE

REt¡RESS¡ON 5 2Ê3497.92332454 52699.58466491
ERROR 492 45370.0215397.u. 92.21 54SO93
TOTAL 497 30ss67.s44g6423

IIAXIIIUT.I R-SGUARE II4PROVEIIENI FOR DEPENDENT VARIABLE YIELD

R SOUARE

DF

4
493
497

B VALUE

-50.75744406
o. 23859 I 92
o.99061112
o. 02935949
9.71068317

= O.e4829371 C(P) = ll9.L92Ol7?.2

5UT1 OF SOUARES T,IEAN SAUARE F

2Ê?O1O.734Ë32G3 65sO2.6A365816 689, t8
46857.21023161 95.O4sO5118

308867.94486423

STD ERROR TYPE I I SS F

'o.o1430907 2Ê42s.19?27528 27A.O3
o.05034640 3a737.4671923É 386.53
o.oo180s53 2504s.16720981 263,94
o.75644505 158G2.97708529 164.80

THE ABOVE T'IODEL IS lHE BEST 5 VARTABLE IIODEL FOUND.

SÍEP 6 VARIABLE STâLKS ENTERED

I NTERCEPT
TDI,I
PODS
FLOI.IER
]f KHT
SEEDSPOD

8 VALUE

-3A . r)8621987
o.244621S8
o . 9870368 1

-o.433777 Lt
o.02479717
9. 67 I 5S594

REGRESS I ON
ERROR
TOTAL

I NTERCEPT
TDM

PODS
FLOI.IER
t4K HT
SEEDSPOD
S TALK S

R SOUARE = 0.S571652S

DF SUI,I OF SOTJARES

6 264750.87746569
4gl 44117.t)6739855
497 308867.94486423

B VALUE STD ERROR

-35-4810329S
o.25235833 0. o1 41 4391
I .t)28e24L4 0. 05025987

-o.42948605 0.106628r)3
t). f)2930492 r). r)o 1769r)8
8-S3663?74 0.76142596

-t).742t465I {). 19973970

STD ERROR

o.ol4t742z
o. o4st63870
o.108o1536
o. ool 78690
o.74516351

PROB >F

o.ooo1

PROB >F

o.ooot
o.oool
0.ooot
o-oool

ÏYPE I I 55

2 7466 . O5664 I 34
36461.10796301

1487.18869191
23949.S1023575
1 5534 . 45405 I 33

F

571.48

F

297.45
395.39

16.13
259.72
16A.46

C(Pl = BÊ.74277252

I'IEAN SOUARE

441?5.148244?8
s9.851461 10

IYPE I I SS

28603.65660390
37645.97358405

1457.74143444
24655.40344448
12377.t)6,3L379?
1252.954141rs

PROB )F

o.0001

PROB >F

o.ooot
o.ooot
o. ooo I
o.oool
o.oool

49t

F

.09

F

3 t 8.34
4t9.O2

274.40
137.75

13. g4

PROB >F

o,ooot

PROB >F

o.oool
o. or)o 1

o. ooo I
o.o001
o. ooo I
o. 0002

.'-



THE AEOVE

STEP 7

IfAXI}IUI'I R-SOUARE II'IPROVE]IENT FOR DEPENDENT VARIABLE YIELD

I'IODEL TS THE BESÎ 6 VARIABLE IIODEL FOUND.

VARIABLE Ei'1ERG ENIERED R SOUARE - O.e6Ol855A C(p) = 78.Ë741ÊE7t

DF SUII OF SOUARES IIEAN SOUARE F

REGRESSION 7 265683.7521716S e7954.82t73fJ81 430.66
ERROR 490 43184. l926SZ5s 88.131005sO
TOTAL 497 308867.94489423

B VALUE STD ERROR TYPE II 5S F

INTERCEPT -28.07142.445
ïDfi 0.25454655 0. 01402398 29034.92r)65456 329,45PODS 0.99150779 0. o5toao72 33205.260A4650 376.77FLOI.IER -0.4723fJ234 0. 10642215 1736.40886671 19.70
ÍIKHT O.O291S901 0.'J0175242 244sO.630Ë6404 277.44
SEEDSPOD 9.06164661 0.75507924 12692.S13SÐ914 144.02
SÍALKS -O.e5929322 0.20005413 1625.33470041 18.44
EI'1ERG -0.14961526 0.04598631 932.S7470599 10.59

THE ABOVE

STEP S

IIODEL IS THE BEST 7 VARIAELE IIODEL FT]UND.

VARIABLE PPNoDE ENTERED R SßUARE = o.ss255931

RE6RESSION
ERROR
TOÏAL

I NTERCEPT
TDM
PODS
FLOHER
HK l,¡ I
SEEDSPOD
SÏALKS
PPNODE

EHERG

DF

s
489
497

B VALUE

-3€.å4so6rrs
o . 2948537 I
o.931041 14

-o.4705 1 845
o.o2s37472
s.3389586()

-o.72259611
5.28150243

-o, t59241?2

SUÎI OF SAUARES

266416,92262113
42451.022243rO

308S67. S4486423

STD ERROR

o. of 43634 I
o, os4Eoos9
o. 1 0562466
o. 00 1 74043
o - 7554574s
o.20408563
1.4t737544
o. o4576()90

C(Pt = 99.14913609

I'IEAN SOUARE

33302. I I 532764
86-A11910643

TYPE I I 55

295 I 7. 28646993
2sosB. oo658364

I 722.66963595
24729.37178743
1 3266 . 4 74 70BOO

1 08S . 2925673 I
733. L7t¿44sl45

1o51.23s23768

PROB >F

o.o00l

PROB >F

o.o001
0.ooot
o.o001
o. ooo I
o. oo0 I
0. ooo I
0.001 z

F

383, 6 1

F

340. O 1

2S8.65
19.84

2S4.86
l5?..87
12.54
4.45

12.tt

PROB >F

o.oo01

PROB >F

o. oo0 1

o.oool
o.0001
o.oool
o.000 I
0. 0004
o. oo38
o. ooos

1_.]



STEP 1 VêRIABLE PODS ENTERED

RE6RESS I ON

ERROR
TOÏAL

INTERCEPT
PODS

THE AEOVE ]IODEL ¡S ÏHE BEST 1 VARIABLE Í'IODEL FOUND.

STEP 2 VARIABLE l'lK!¡l ENTERED R SOUARE . 0.64638129

IIAXIITUII R-SOUARE II,IPROVEHENT FOR DEPENDENT VARIABLE YIELD

DF

I
497
498

R SOUARE = 0,3942S457

S VâLUE

20. s74 I 5S30
t.o9715907

THE ABOVE IIODEL IS lHE BEST 2 VARIABLE ]IODEL FOUND.

SrEP 3 VARIABLE SEEDSPOD ENTERED R S0UARE ' 0.76443025

REGRESS ION
ERROR
TOTAL

I NTERCEPT
PODS
llKl{T

SUII OF SBUARES

122661.30867833
148437.1 197435€t
31 1098 .42fl421sJ2

SÏD ERROR

o. 06099874

DF SUÍI OF SOUARES

2 2010s8.203s8284
496 1 10010.22483SrO8
49S 31 1OS8.42942192

B VALUE SlD ERROR

-?3.2200394\
1.51750735 0.o5173313
0.03831832 0.OO2O3774

C(P) = 777.7A285053

IIEAN SOUARE

122661.30867833
379.14913429

TYPE II SS

122661.30867S33

REGRESS I ON

ERROR
TOTAL

I NTERCEPT
PODS
SEED6POD
llK l.,tT

IHE ABOUE MODEL IS THE BESI 3 VARIABLE IIODEL FOUND.

DF SUI'I OF SOUARES

3 237813. O4S881 65
495 732A5.37954027
49S 31to98.42fl42192

B VALUE SlD ERROR

-70 . t73?5154
1.60544468 0.04263396

13.95746413 0.8A6201 75
o.04795920 0.oo177383

C(Pt. 25O.05491268

I'IEAN SEUARE

100544. 10179142
zzt.7SJ4EO8t4

ÏYPE I I SS

I 90842 . 66730 I 63
78426.894904s1

F

323.32

F

323.52

PROB >F

o.0001

PROB >F

o.0001

F

453.32

F

C(Pt. 4.OOOOOOOO

I'IEAN SOUARE F

79271.O16253S8 535.43
148.0512718O

TYPE II SS F

20st934 . 165 f 8150 14 18 . O 1
36724. S4s29€St 24A, Os

108225.52169299 731.OO

-2

i-:-l

-i

j-fl

:-
:-Tl
í-)-:
rt
a/)
(.,1

.)-:
ì:>

-

(-l

PROB >F

o. ooo I

PROE >F

860.45 0.0001353.60 0.OOOl

PROB >F

o.0001

PROB >F

o.ooo1
o.ooor
o.oool

(-'l



STEP I VARIABLE PODS ENÏERED

REGRESS ION
ERROR
TOIêL

I NTERCEPT
PODS

THE ABOVE IÍODEL T8 THE BEST 1 VARIABLE IIODEL FOUND.

STEP 2 VARIABLE IIKÍ..IT ENTERED R SOUARE

I'IAXII'IUI,I R-SOUARE II'IPROVEI'{ENT FOR DEPENDENT VARIABLE YIELD

R SI¡UARE

DF

I
49r
492

B VALUE

I .96333624
o - 773AAOSE;

THE ABOVE IIODEL IS THE BEST Z VARIABLE I.IODEL FOUND.

STEP 3 VAR¡ABLE SEEÐSPOD ENIERED R S0UARE =

DF

RETìRESSTON 3
ERROR 489
TOTAL 492

B VALTJE

INTERCEPT -27.23527770
PODS 1.02998176
SEEDSPOD 6.99247667
llKl,.lT o -rD2399278

RE6RESS I ON
ERROR
TOTAL

I NTERCEPT
PODS
mK t{T

= 0,33894401

SUII OF SOUARES

23015.7027224fl
44888.43982648
67904.14194S97

SÌD ERROR

o.o4a77402

DF

2
490
49?

c(Pt = 538.O1637467

I'IEAN SOUARE

23Ð15.702!2244
9t .42?48437

TYPE II SS

23013.70?t2249

B VALUE

-8.49t553273
I . 0652S350
o.o2194228

. 0.57137329

SUII OF SOUARES

3S8lZ.19356216
29091.94839681
Ë7904.14194897

STD ERROR

THE ABOVE MODEL IS T.HE EEST 3 (IARIABLE HODEL FOUND.

C(Pt: 174.603604g4

ÎÍEAN SOUARE

I 9406 . 09678 r OB
ssj,37132324

TYPE I I SS

36144.96774760
I 5796 - 4S I 43967

F

251.75

F

- 251.75

o.o4xt7473
o.oo134521

o.68524710

SUÎI OF SOUARES

46531. 1 1653619
213'13.O?54t27fj
67904.14194897

STD ERROR

o. 037 I 3929
o.526 I 7625
o.oo116446

PROB >F

0.0001

PROB >F

o, oo0 1

F

328 .86

F

609.80
266. 06

C(Pl. 4.OOO0OOOO

IIEAN SOUARE

155to.37?t7473
43.7076t943

TYPE I I SS

33616.22849512
77 t4.922974tJ3

18555 .217337 l7

PROB >F

o.oool

PROE >F

o.oool
o. ooo I

F

354 .87

F

7Ê9. t2
1 76. 60
424 -53

PROB >F

o. ooo t

PROE >F

o.0001
o. ooo I
o.oool



OBS FAMILY

1

2

4
5
6
7
s
I
o
I
2
3
4

I
1

I
1

t
2
z
2
2

3
3
3
3
3
4
4

4
4
4

5

5
5
6
6
6
6
6
1

I
I
7

I
2
?
?

2
3
3
3

3
4
4
4
4
4

5
5
5

6

TYPE

11
21
31
4t
51
11
2L
31
4T
51
11
z1
31
41
51
t1
?L
31
4t
51
11
?l
31
4t
5l
11
LI

31
41
51
t2
22
32
4?
5Z
t2
z2
32
42
52
l2
22
JL

42
52
L2
J¿

42
52
T2
aa
aa

42
52
12

REP TDII YIELD

15
16
l7
la
19
20
2t
2.2
?3
?.4
25
26
27
?a
?s
30
31

33
34
35
36
37
3B
39
40
41
4?
43
44
45
46
47
4g
49
50
51

53
54

56

295 105.2
2BO 95.7
330 I 30.7
220 112.5
255 95.8
300 64.5
?EO 96.3
390 20A.1
330 tÊ3.2
290 to7.2
290 93.3
295 78.8
390 150.4
250 91.3
300 136, B
160 64,3
295 7A.E
390 150.4
250 91.3
300 136.8
270 54,9
310 90.1
285 tO2.2
220 S2.3
240 46.5
?35 71.8
265 tt7.E
490 t74.3
340 145.9
290 87.1)
320 I 15.5
455 207.7
370 179.9
415 160 . 5
310 77.9
360 153.4
620 256.S
4AO 256.2
300 11o.2
3?O 129.O
275 79.5
480 182. O

575 289.1
330 159.0
240 AA.2
400 1 29.6
380 1 s7.9
420 189.2
4()0 171.4
300 I t o.4
460 I 69.4
460 t4E'-2
5BO 181.G
34t) t2?.9
290 71.5
22lù 4L.2

HI

35.7

39.6
51.1
37.Ê

34 .4
53.4
49.5

37
32.2
2G.7
3S.6
3C.5
45.6
40.2
26.7
3A.6
36.5
45.6
20.3
29J.1
35.9
37.4
19.4
30.6
44.5
35,6
4?.9

30
36. 1

44.3
48.6
38.7
25. L

42.7
4L .4
53.4
3G. 7
4r).3
28.9
37.9
50.3
48.2
36.7
3?.4
41.6

4s
47..A
36.8
36.8

31 .3
36. 1

a^ 1
18.7

TREAT

I
11
21
31
4t

2
t2

3Z
42

13

33
43

4
14

34
44

5
15
?5
35
45

6
16

36
46

I
1t

31
4t

2
LZ

32
42

3
L3

33
43

4

_J

T-
'-
ì<
-rT

-a)
r-
--1

--
r¡
-l.a
-t

:.
::l

'=
ì>
--{

t4
24
34
44

5
l5

35
45

6

af,



oB5

s7
5S
59
60
61
E2
63
64
65
66
67
6E
69
7t)
7L
72
73
74
75
76
77
7A
79
BO
B1
a2
E3
84
B5
a6
e7
AB
g9
90

FAH I L\'

6
6
6

TYFE

6
1

I
I
I
I
2
2
z
2
?
3
3
3
3
3
4
4
4
4
4
5
5
5

5
g

6
6
6
6

32
42
5t
13
23
33
43
53
13
23
33
43
53
l3
23
33
43
53
13
23
33
43s3
l3
z3
33
43
53
13
23
33
43
53

REP TDTI

310
620
400
350
1SO
320
345
165
245
260
290
365
260
270
270
300
325
315
170
335
250
300
235
440
280
205
320
360
260
t75
230
340
?70
185

YIELD

70. 1

248.2
719 .7
91.6
59, 7

1 12.5
161.8
68.4

101.6
ara

129.4
1A5.5
102.6
89.3
82.2

tzL .4
165.4
13St . S
60.7
95. O

BO. A
t51.2
93.4

160.7
70.t
64.4

104.9
140. 9
70.t
69. O

76 .4
tso.2
134.e
66.3

HI

2.2.8
46,5
2S.9

46.9
41 .5
41,6
31.6
44.6
50. g
3S.5
33. 1

3{).4
40.5
so.9
44 .4
3s.7
?8.4
32.3
50.4
39.7
36.5

25
31.4
32.8
39. r

27
39.4
142

44.2
51 .4
35. S

TREA T

l6
26
36
46

1

11
?1
31
4t

2
t2

42
3

13
z3
33
43

4
14
24
34
44

5
15
25
35
45

6
16
?6
36
46

,.1
r_t



I

4
5
6
7
I
s

10
tl
7Z
13
t4
t5
l6
77
IB
t9
20
?t
?2
23
24
25
26
27
?8
z9
30
31
32
33
34
35
36
37
38
39
40
4t
4?
43
44
45
46
47
4A
4S
50
51

53
54
55
56

3
3
3
3
3
4
4

4
4
4

5
5
5
5
6
6
6
6
6
7
7
7
7
7
a
a
I
s
E
s
I
I
I
st

lo
ro
10
10
to
11
11
11
1l
11
t2
L2
t2
L2
12
13
13

6 t I 51
61243
61332
61465
61554
Êztt20
62?16
62375
Ê2430
62580
63155
63259
6 3 3 61
6 3 4 S1
63579
?2t27

2232t
2244t
22528
23178
23274
23342
23437
?3565
?tt37
212t9
z L 3 ls
21491
21s53
s I 1 31
51232
51347
51492
515t2
5 3 I ll3
5328A
53389
5342rù0
5 3 5 135
521137
52293
52383
52471
5?.55332173
32?177
32343
32475
32550
3119
31215
3132
3146
3151
3 3 1 104

17 57
13 70
13 65
?3 75
20 65
34 €O
765

19 85
15 a5
25 E7
t9 75
2A 80
L7 S5
?4 E5
33 EO
s65
[l75

10 65
765

11 70
20 75
23 AO
19 A0
16 70
14 75
10 60
11 75
970

25 90
t9 80
14 tos
lo 105
23 90
3g 115
585

32 100
24 95
46 95
49 100
54 10()
5D 80
36 90
25 90
33 95
19 10025 7t)
40 90
lG 80
31 70
15 65
3 lDO
5É5
255
2 9r)
195

27 100

lZO
120
120
120
120
t2|0
120
120
120
120
tzo
t20
t20
120
tzo
120
t20
tzo
r20
120
t20
120
t20
t20
t20
120
120
120
120
L2.O
t20
t20
120
L?O
r20
120
120
120
t20
L20
1?O
12f0
120
LZO
120
t?t)
12rù
77t)
L2t)
t?t)
120
120
120
l2r)
l2t)
120

28.6 46 I
14.4 41 I
tt.4 27 S
34.4 56 15
27.4 53 10
43-4 lO4 2Ë
5.4 23 3

41.O 73 t4
?4 .8 50 10
46.6 A3 14
24.3 43 1l
14.6 37 16
36.8 77 I 3
59,5 99 10
5S.6 97 23
2t.3 36 6
6.4 27 4
9.9 ?3 7

20,9 47 3
12.4 28 6
59.1 S6 t2
57.3 8S 19
51.4 86 10
35.2 46 10
54.7 74 S
15.6 46 6
13.7 35 5
6.8 25 7

63.7 106 t7
32.3 64 14
6.8 50 10
7.3 56 5
9.4 42 t4

30.o 102 ?o
2.2 38 5

34.8 84 27
26.5 56 t4
23.1 64 19
59.9 118 25
49.1 9S 2E
44.5 90 25
26.5 5A 2Ò
14.9 43 15
27.Ê 70 23.
15-2 36 1 I41,6 74 t?
44.4 A9 ?2
17.4 35 I
37.6 74 13
20.8 38 5
5.4 53 3
6,5 ?7 5
0,3 ?5 2
3.3 2? 1

o-1 60 1

49.O 77 15

TDII NODES NNFP STALKS HI SEEDSPOD PPNODE I{KI,¡T TREAT

z4
34
44
33
44
39
55
45
64
54
34
54
44
35
34
43
95
53
45
53
37
36
46
35
46
47
8?
34
45
44
a3

73
64
84
44
53
54
44
34
26
2q
33
34
3335
34
43
37

72
54
73
73
64
55

OL.L J

44.9 3.31
42.? 2.48
61 .4 2.83
51.7 2.9
4t.7 3.53
23.5 ?.29
54 .7 3.95
49,6 2
56.1 3.2
56.5 ?..45
39.5 Z.tt
47 .4 3,59
60.1 3.38
60.4 ?.39
59.2 3
?3.7 3
39.6 ?.1
44.5 5,86
44.3 2.s5
Ê8.7 3.9
65. I 2.96
59. S 2.21
76 , 5 2.3t
73.9 4.64
33.9 3.7
39. I t.73
27 .z I .67
60, t 3.64
50.5 2.79
13.6 2.21

13 3.2
20 2.04

29.4 2,56
5.79 2.4
41.4 Z.t7q7.3 3.67
36.1 L93
50.8 4. O8
50,1 2.5
49,4 2.74
45.7 2.58
34.7 3.32
39.4 2.15
42,? ?.75qÊ?aq2

49.9 4.4?.
49.7 2.69
50.8 2.42
54.7 3.33
10.9 3
24,1 3
1.20 I

15 3
o.tl 1

63.6 3, B5

t3
13
13
14

1.A9 561 16
1.44 428 16
1.44 356 16
1 .53 529 16

z 472 t6
1.31 362 36
2.33 337 36
I .36 547 36
1.5 927 36

1.79 5A7 3G
1.73 447 56
1.75 247 5G
1.31 603 56
2.4 735 58

t.43 742 56
1.5 789 32

2 ?67 3?.
1.43 47t 3?
2.33 510 32
1.83 443 32
1.67 758 32
r.3z 774 52
1.9 1224 52
1.6 951 52

1.75 842 52
l.E7 422 12
?.2 72t 1?

t.z9 4s3 t2
1.47 700 12
1 .36 609 t2

I .4 219 15
2 2Zg t5

1,64 179 t5
l.s 32È l5

1 tE3 t5
1.93 30A 55
1.7t 301 55
2.4? 260 55
1.96 299 55
1 .93 364 55

2 325 35
1.8 285 35

1.67 180 35
I .5 349 35

1.73 ZE7 352.OB 570 33
1.8? 251 33
1.78 4r)5 33
2.38 501 33

3 416 33
1 644 13
L 433 13
I 15r) 13
2 550 13
I loo 13

1.4 47t 53

-,J
-1
ar"l
:-:

f)

(t)
-J

a)

-
--)r
;
_:1

T

t:)

--l



57
58
59
60
EI
6Z
63
64
G5

6E
Ê7
6S
69
70
7t
72
73
74
75
7Ê
77
7e
79
80
g1

a2
83
B4
B5
s6
B7
s8
a9
90
9t
9Z
93
94
95
9Eì
97
9E]
s9

100
lol
toz
103
104
1r)5
I r)6
lt)7
1l)8
1r)9
t 10
111
712

t4332
t4 3 3 3
14 3 3 4
14 3 3 5
15 I 2 I
15 I 2 2
ls | 2 3
ls | 2 4
15 I 2 5
16 I 3 I
16r32
t6 I 3 3
16 1 3 4
16 I 3 5
17 111
17 112
t7 I .1 3
t7 114
t7rl5
18 4 3 I
18432
18 4 3 3
18 4 3 4
1A 4 3 S
l9 4 2 I
19422
ts 4 2 3
19 4 2 4
t9 4 ? 5
20411
204t2
20413
20414
20415
3111
311?
3113
3114
3115
4L2l
4t2Z
4123
4124
4125
5131
5132
5133
5134
5135
6431
6432
6433
6434
G435
7411
7412

54
207
l06

s7
3?
19
22
33
27.
t4
16
34
s8
g2
73
75

119
104
60
64
61
47
68
49
29
34
56
33
39
70
t7
?o

I
I

4t
50

31
a9
33
19
l6
t4
47
G6
52
42
57

103
47
35
a1
26
16

121

I
I
I
1

I
I
I
1

1

I
I
2
2
2
2
2
?
z
2
2
2
2
2
2
2

2

2

2
2

32
29
30
16
s
5
I
6

I
s

15

33
29
30
44
36
l7
31
70
lb
l9
l5
tl
I

t6
l1
18
20
I

I
1

16
15
11
s

l8
15

6
5
6

15
zÊ

1S
?3

2t)
L7
12
12

7
I

42

110
95
9t)
95
so
70
70
65
65

105
105
100
100
115
100
s5

100
t05
so

loo
100
100
loo
90
85
95
95
90
95

115
100
95
75
s5
s5
97

105
105
100

75
60
65
65

75
90
90
s5

10s
110
105

9r)
90

105
1 r)O

115

l?tJ
120
120
120
t?Ð
t20
120
120
12'0
tzo
120
120
t?o
t?o
tzo
t20
120
r20
120
t20
120
170
120
120
t20
LZO
t20
t20
t2t)
121)
r20
120
120
r20
lZO
120
t20
120
L?.O
120
120
I 2r)
LZt)
120
12Ð
t?o
120
L20
120
120
120
120
12t)
12rl
121)
L2t)

41.1 79 ls
72.2 LO7 1l
48,0 72 I
35.5 83 14
15.9 44 I
s.9 27 6

10.9 ?7 4
t7,o 36 4
12.2 22 3
Ê.2 56 S
4.4 2Ê 7

14.7 35 I
49.4 tt? 3?
39.3 85 17
34.4 As I I
39. r) 8l 13
30,o 9? 2Q
40.8 92 1S
25.7 48 I
46.0 90 20
19-5 85 15
19.S 50 12.
47.7 74 10
3? .3 61 10
18.6 45 I
28.7. 48 6
34.9 7A 10
17.Ê 4t I
3r.6 Ê7 13
2A.O 77 12
6.3 4S 5
2.O 40 E

o,1 20 I
o,t zg I

13.4 3? 13
19.3 40 10
LÊ.7 45 4
4,5 2G 5

17.7 50 I I
lo.4 35 6
r1.4 2L 5
8,3 18 4
9.7 t9 4

23.1 38 I
25 .E 5r) 14
19.4 40 14
1S.6 33 7
2G.A 47 L3
92.7 1 10 ?t
10.3 45 L4
1Ê.7 51 10
12.9 32 I
L3.2 33 A
G-7 22 5
7-? 24 7

rDH NODES NNFP STALKS HI SEEDSPOD PPNODE ¡TK},IT TREAT

4Z
34
53
54
54
54
54
64
43
44
E2
51
34
53
44
74
84
54
74
z4
35
43
22
25
43
4?
34
na

53
84
74
4t
3?
53
63

92
72
63
s6
54
53
43
54
75
53
5Z
44
66
43
32
52
42

42
JJ

67.5 8.4766.7 3.66
42.8 3.23
36.1 Z
3Ê.7 2.38
40.4 4.4
47.2 4,13
55,5 4.5
11.1 1.56
16.S 2

42 2.27
44.1 1,58
4Ê.? 2.79
40. 5 ?.52
48.1 2.5
32.Ë 2.7
44.1 2.AS
53.5 3.s3
51.1 2,06
z2.g 3. 05
39. g 2.94
64.5 3.58

53 3.27
4t.3 2.84
54.6 3.78
44.7 3.5
42.9 3
47.? 2.t7
36.4 3.5
13. 1 2.13
5.OO .741
o.50 I
r).36 I
41.9 2.5G
4A.? 3.33
37.1 2.45
t7.3 3,88
35.4 4.94
29.7 ?.?
54.3 3 -17
46.1 3.2
45.8 2.33
60. a 3. 13
51 , 6 2.54
48.5 2.26
59.4 ?.21

57 2.44
57 3.12

22.9 2.33
32,7 2.06
40.3 2.25

40 2.17
30.5 2.7.9

303
43.6 2.eA

1.4 7É1
2. S1 34S3.22 453
2.t4 366
t.7B 497
1.33 521
1.23 4S5

2 515
2 452

f.13 443
l -14 275
1.67 43?
f.94 504
1 .94 427
1.53 471
?.3t s20

J2252
2 390

2.13 424
1 .55 719
L33 320
1 .33 423
1.9 701
1.S 659

1.22 641
1 ,5 771
1.6 Ë23

t.2z 533
1.38 810
I .67 400
1.6 371

3.3S 100
1 100
f 100

1.23 327
1.5 386

2.75 6rg
t ,6 145

1.64 199
?.5 315
1.2 60()

L .25 519
I .5 621

1.67 491
1,ÊG 391
1.64 373
2-71 487
r -77 470
1 .57 6r)9
1,43 219

t -7 477
1 .33 478
I.s 5Ð8
l.4 419

1.29 267

53
53
53
53
31
31
31
31
31
51
51
51
51
51
11
11
11
11
11
54
54
54
54
54
34
34
34
34
34
14
14
14
l4
14
t1
11
11
1l
11
31
31
3l
31
31
51
51
51
51
51
54
54
54
54
54
14
144Ð.1 92 2t

al
\l



113
114
1r5
116
t17
118
119
t20
121
122
173
17.4

125
t?Ê
L27
l2e
129
130
131
r32
133
134
135
136
137
138
139
140
141
L42
143
144
r45
t46
t47
14S
14S
150
151
t52
153
t54

z
z
2
2

2
2
¿

2
z
z
2
2
2
2
2
2
z
2
2
2
z
2
2
2
?
2
?.

2
2
2
2
2
z
2
2

z
2
z
2

?
2

z
2

2
2

2

2
2

7
7
7
I
I
s
I
a
s
I
I
I
I

10
10
10
10
10
l1
11
11
1l
11
t2
72
tz
tz
t2
13
l3
t3
13
13

4
4
4
4
4
4
4
4
?
2

z
2

2
2
2
2
2
2
z
2
z
2
z
3
3
3
3
3
3
3
3
3
3
3
a

3
3
3
6
6
g
6
6
6
6
6
6
6
6
6
6
6
6

5
5

1

L

I
z
2
2

2
2
2
2
2
2
?
3
3
3
3
3
1

I
I
I
I
3
3
3
3
3
?
2
z
z
2
1

I
1

I
I
,
1

I
I
1

2
2
2
2
2
3
3
3
3
3

3

3
4

I

3
4

1

2
3
4

I
?.

3
4
5
I
2
3
4
5
I
2
3
4
5
t
2
3
4
5
I
2
3
4

I
2
3
4
5
1

2
3
4

s
l02

2
56
38
L7
52
34
44
za
28
75
20
46
68
46
5€

77
44
47

7Z
94

toz
24

t7a
94
7E
25
24
59
35
55
54
44
7Ê
39
40
46
3A
50

595
30 110
3 t lr)

t7 Er)
I 4 10r)
690

t7 95
L2 90
13 55
sg5
970

10 70
670

t4 95
?3 BO

120
t?.o
120
120
12r0
120
120
120
L?t)
lzo
t70
12t)
120
t20
r2Ð
120
120
L?O
,.20
120
t20
L?O
t?o
t20
t2t)
120
720
120
120
t?o
l2t)
120
t2Ð
12Ð
r20
120
r20
l?.1)
t?Ð
120
120
t?o

4.O t7
3Ê.8 72
o.4 14

31.4 57
2G.4 50
9.5 20

33,6 70
14. 1 36
34.O 51
75.7 25
12.9 2E
LO.z 22
11,2 20
26.? 45
28. I 5S
46.3 72
44.t 7A
16.2 38
55.5 AO
33.5 57
31.5 50
2S.2 5g
42.O 6L
48.7 78
63.0 97
t7.4 35
54.O 92
49. I 76
14.8 2.9
3.9 t?
6.7 10

16,6 32
16,8 25
t7.t 45
6.? 29

35.2 Ë7
?L.O 4A
13.4 ?5
14. s 30
rt.2 ?5
1t .9 34
1s.9 36
18,5 32
1S.9 34
15.5 31

4
4
4
4
4
5

6
6
G

6
6
7
7
7
7

15
?4
10
25
16
14
t?
1E
23
33
t6
33
30
25
12
I

14
t4
24
l8
18
26
2a
15
l8
1|J
16

55
56
57
56
59
60

4
13

11
11

6
t2
10
tl

6
7
E

4
I

t3
1t
L7

B

74
I
I
I

10
l4
16

7
13
t?
t5
I
5
6
6
7

10
11
15
10
I

10
6

lo
I

L2
7

19
7

1{)
5

16
7
sl

11
1r)

a5
100

70
70
73
s5
90
a5
B5

100
loo
100
100

75
75

5
7
5
3
3

z
3
3
4
4
4
5
4
4
2
4
2

2
4
4
3
4
4
4
3
4
5
2
3
4
3

I
6
5
6
7
z
4
3
4

7.

4
6

3
2
4
3
3
6
4
5
4
3

6l

63
64
G5
66

z
J

1
a

2
1

n

4
5
3
4
4
2
2
4

4
3
5
5
4
4
4
3
3
?
2
2
3
2
I
3
2
2

?
3
3
2
3
3
J

J

z

J

I
G

3
5
2
4

4
2

3

23.5 l.S
51.1 3.4
2.86 .667
55.1 3.29
52 . S 2.71
47.5 2.83

48 3. 06
39.2 Z.A3
66.7 3.34
Ê2.8 3,5
46.1 3.11
46.4 7.5

56 3.33
5e.2 3.29
48 -4 2.96
64.3 3.07
s6.5 ?.42
42.6 3-2
69.4 3. O8
54.8 2.75

63 3.36
52.1 l.B3
€8.9 4
6?.4 3.24
64.9 3. 09
49.7 1.5
58,7 5.39
64.6 3. 13

51 3. 04
3t.7 2.OA

E7 2.Ê7
5r ,9 4.21
Ê7 .2 ?.5

3S ?.29
zl.n 3
47 -9 2-44
52.5 2.9?
43.8 | .77
53.6 7.67
49.3 2.56
44.A 3. S

35 3.13
44.2 3. S
57.8 2.09
58,5 Z.3t

50 2.3
76 3.2

66, 1 2.75

62 3.8
34.7 3.??
36.6 2,7G

lÊ7
16A

T7
1B
1A
1A

BO
BO
75

100
100
105
105
90
60
7t)
80
65

t.25 444
2.31 361

I 200
1.55 561
t.77 695

1 559
1.4? 646
1.2 415

1. l8 773
1.33 561
1.29 461
1.25 136
1.5 560

1 .56 570
7.77 4t3
1.36 1007
1.41 760
1.25 506
7.75 721
t.7a 761
r.75 Ê70
1.5 13"7
1.A 583

2.07 51A
2.06 61S
2.29 725
2.54 303

t.B7 195
1.5 132

57 15 80
23 11 IOO
37 16 85
23 tO E5

14617
2 76 2t)
3299
45821
5 54 13
t2314
2Ê218
35222

16
53

14
14
14
34
34
34
34
34
32

32
32

52
52
5?

q?

12
t2
1Z
12
t2
53
53
53
53
53
33
33

5
1S

80
85
aÐ
8r)
90
75
60
9rl

20
20

2t)
?o
20
20
¿o
20
20

I Or)
too

11.4 15
47.6 72
19,8 36
57.1) 97
1G,4 30
18.3 50
tË.4 3?

t7 -2 4t
16,9 3s

2t)
?t)
2t)
2t)

l.B 279 33
2.33 ZBt 332.33 4SO 33
3.43 31 1 t3
1.8 1 15 13

1,64 51 1 13
t.73 463 13

L.L JJO ¡J

1.88 335 16
1.8 322 16

l.67 295 lG
t.7g 238 16
t.s 279

l.38 SO4
1.33 538
1 .43 674
1.67 712

I ASA

5r.2 4. t 5

"2.6 
1.64

42 3-44
48.3 2.36

2.43

16
36
36
Jb

3G
36
56
5G

56
56
55
55
55

t.8
.31

409
75()
566
316

. s6 304

.s6 278

.64 277

(,¡
CI



OBS REP PLOÏNBR FATIILY TYPE PLâNTNBR SEEDS PODS HEIGHT I4ATURITY YLD TDH NODES NNFP STALKS HI SEEDSPOD PPNODE T1K}¡Ï TREAT

169
170
t7t

2
2

2
2
2
2
2
z
z
2
2

7?.
73
74
75
76
77
78
79
s0

18
1S
1S
l9
t9
19
19
20
?.o
zo
20
20

5 3 4 44 14
5355417
5117325
s129037
5136522
5 1 4 19 A
5 I 5 36 lO
s2135t4
s223316
523432rù
5 2 4 34 15
325?39

105
100
105
t 15
s5
90

100
100
100
1to
100
90

t20
120
1?lJ
120
120
720
1?O
12'0
L?O
120
t20
120

14.O 31 I
9.4 44 t2

20,1 66 S
15.O 83 ztJ
17.7 53 tZ
s.9 32 4
7.2 32 5
8,9 34 10
7.8 39 72

15. 4 44 St

e.6 43 7
5.5 26 I

41
33
7Z
54
a3
a2
a1

53
44
43
44
33

45.2 3.14
22.3 3.18
3().5 2.9?
18.1 2.43
33.4 2.9s
18.4 ?..38

26.2 2.5
20 z.OE
35 z.ts
20 2.2.7

2t ." 2.56

1.7S 318 55
1.42 tal 553.13 275 ls
1.85 167 15t.B3 272 t5

2 3Lt 15
2 2|00 t5

1.4 ?54 35
1.33 236 35
2.2? 358 35
z.t4 zse 35
1. 13 23sl 35

(l
1.c


