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THE ASS3CIATION OF IVTEABJJRABLE VARIABLiS 
VITh PLANT YIELD IN LADINO CLOVER 

INTRODUCTION 

Ladino clover is one of the most important forage 

legufleE in the 1Jnitec States. Many are the characteristics 

of this plant which led to its rapid rise and accepiance 

by livestock farniers. '\s a forage 1egime, LAdino is 
wic1ely adapted to dff3rerit soU arid cithatic conditions. 
This broad adantation rnaks it a common anc valuable 

compoient of rnixtres in ir':ated pcstures. Althotgh its 

prowth ard dvelooient aro fivored by a toriporate climate 
and moist fertile soils, it nil also grow on poorly 
drained a7d mildly acid soils. I is espocially valuable 
ori shallow soils because of the hallow rc,ot sistem. I'his 

characteristic, however, necessitates ìore frequent 
irrigation to maintain the stand. . It also possesees a 

perennial hbt of growth and often establishes itself by 

natural reseeding. It la nutritious and palatable and 

as a patnre crop is highly productivo. It recovers rapidly 
after grazrtg or rowin; arid is consic3ere valiable for 
pasture, hay and seed prouctiori (3, p. 22F, 230). 

I"ora3 ycid IS a complex character determined by 

the actions and interaction of many variables. The breeder 

of forages is in need of information relative to the degree 



of asociat1on that exists betwen plant yield and othor 

measurable variables. 
The data r3ported hr,1n, ware co11cted fro, sace- 

planted, replicted clonai rrirsery of ten genotypes of 

Ladino cl3vor. The objectiv9s of the 3tudy were (1) to 

deterïtne differences between enotypes th respect to yield 
and other r,easurable variab?e3, (2) to deter;ine how rrrich 

of the total variation observed in each character as due 

to th penetic cont1tution of th piu-it popiiation, 
(3) to detrri:o paths of 'elatonìt s arong measurable 

variables and yIeld, ttnd (4) to derive a partiul-recression 
predictIve eqtaticn for yield based on oertain ssoc1ated 

variable 3. 
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REVIEW OF LITERA TTTRE 

Ahlgren and Sprague 2, p. 56), in surveîing the 

variability of white clover, measured the following 

characteristics: spread of plant (length x width), 

leafiress, nuìiber of stolorts, length of internode, height 

of e.tiole, height of flowering stalk, date of blooming, 

leaf color, water mark, length of the middle leaflet and 

width of the middle leaflet. A high degree of vsriahility 

was fo',ncl in all morphological and physiological ch.wactors 

studied 1x both th native and commercial strRins. 'che 

authors concl'jred that the variation in characters was due 

priniarily to heredity, since the environmental conditions 

were similar. The mean value for the characters studied 

showed that the Ladino and Kent strains had the greatest 

ran;e irA type. It was also found that a rapid sorea1n; 

ability was associated with an increased size of all plent 

organs and rapid spreadrip. pinnts usually did not form 

a derme mat of growth. ThIs was Avidenced by th reduced 

number of leaves :er unit area found in plants of this 

type (2, p. 43J. 

A techuiu for evaluatIng individual plants of white 

clover was tested by Atwood and Garber (4, p. 1). The 

plants 1ed tri this ex)eriment varIed in such characters as 

spread, he1;ht, density, size of plant parts, arAd extent 

flowering. It was concluded that the better sods were 
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formed by the taller, riore spreadin, and more dense1í 

growing plants. Poor sods were formed by non-spreading 

types, trhich haca xtro1y s,ort jnternoÇlal r-owth; by 

7Pry orostrate plants which appeared to be smothered out 

by grass, a.ìd oy open growing clones which inaintaied this 

habit in sod. Growth habit of individually spaced plants, 

however, was not closely corre1atd with pertormance in 

sod. 

T:essureaux (li, p. 13].) comparod norl-$eiected 

pop1lat,ons of Ladino and wild hit ciovers and found a 

considerable variation in such veebative characters as 

height, thicknies, spread ol the plant and size Of the 

loc'.ves. oliao density was :enerally associated. with the 

t7e of groth. 
liased on renhûuse studies, niht (20, p. 50) found 

thRt the total number of stolons, stolon diameter score, 

vtor in the 'reenhouse after flowering, and disease score, 

f,r one year of the oxer1onts, wore significanbly corre- 

1ted rith winter survival in the field. iesista clones 

snd trogenies produced a largo number of stolons having 

relatively small diameters. 

Patings of r.adi clover sraced plants for seed setting, 

vigor density end spread in the autumn of the first year 

were highly indicative of the performance of these plants 

in the second year, as found by Brigham and 'ilsie (G, p.127). 

Actual forage yields were found to be closel' related to 



scores for spread, vigor, and density, su estin that an 

overall rating for vegetative growth could be isod as a 

basLs for selection in spaced plants. 

Carnariari and Brown (10, p. 48), reported leaflet length 

and width to be inherited quantitatively. There was an 

indication that certain genes conditionin{, leaflet size 
also had an effect on length aid width of leaflets. 

Jackobs and Hittle (18, p. 51), studyinL the freqencios 
of various plant types for different certified Ladino seed 

lots, found that Italian Ladino had a greater mean petiole 

diameter than the other croups compared. 

In studying the yield characters of white clover in 

)est Germany, Lehie (21, p. 103) found thc .. .t leaf size arid 

stalk length were positively correlated. There was also 

a correlation btween leaf v'eight anc stalk weight. The 

yield from the large leaved forms had a greater proportion 

of stalk than was found in the yield of small leaved forms. 

Also, when the crops 'ere cut at the same height, there was 

a relatively greater loss of stalk from the small leaved 

crops. Observations were made on changes in leaf size 

occurring during growth and it was found that the relative 

differences in leaf' size between strains wore iaintained 

throughout the veetative period. 

Owens (23, p. 51) studied the performance of six 

component clonai lines of white clover, the synthetic i 



from them an. clones fro'n the synthetic 1. The component 

clonai lines indicated significant difference v:hen compared 

in the polycross nursery for yields Df forage, stolon spread, 

yield of seeds and frequency of seetheads in the blossom 

stage. 

Components of forage yield 

A:ong the several statistical aoproachos used to 
estimate compoments of forage yield, path coefficient 

analysis has been one of the most useful. The theory has 

been discussed in detail by Li (22, p. 152-176). It bas 

boon defined as a simple standardIzed partial regression 

coefficient and, as such, measures the direct influence 

of one variable upon anothr arid permits the separation of 

the correlation coefficIent into components of direct and 

indirect effects. The use of the method requires a cause 

and an effect situation among the variables, arid the 

experimenter must assign direction in the causal system 

based upon a priori grounds or experimental evidance 

(13, p. 516; 30, p. 153). 

The path coeffIcient, so definer, possesses many 

properties which make It useful in statstica1 aìalyses. 

13ein a type of regression coefficient, it is dìrecticnal 

(e.i., from x to y), ma y be positive or negative arid may be 

greater or' iesi than unity. Being without a physical 'mit, 

it resembles a correlation coefficient. It reduces to an 
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ordinari correlatIon coeffic lent under certain sImple 

conditions (23, p. 193). 

The separation of a eorreltlon coeffIcient into 

variou3 components is one of the chef accorip1ishrients of 

the method of path coefficients. Analoíçois to the "analysis 

of varlance, the path method ray bo called "the ana1yis 
of cor:'clations." 

Tho information concerning the use of the method in 

agricultural research is rather limIted. Frakes (16, p. 31) 

used it to calculate components of forage yield in alfalfa. 
Dewey and. Lu (13, p. 516) used it in the analysIs of 

components of crested wheatrnss seed production. 

HerItability etirnatos 

Since many economic traits in plants have a quant.tative 
pattern of inheritance, the plant breeder must have a tool 

which permits riot only an accurate interpretation of the 

results, but at the same time gives an indication of the 

future performance of th matertal with which he is working. 

In re'iiewing the use of bertability estimates in 

plant breeding, Warner (32, p. 427) wrote: 

"The usefulness of estimates of herItability 
as a practical tool of the plant breeder, depends 
on several fectors. In the first placo, e3timates 
of heritabl1ity provide information on the 
relative practicability of selection. High 
heritability In the F2 indicates that effective 
selectIon on an individual pIaìt is possible. i. 
plant breeder, faced with a problem In an 
unfamilIar crap or on a character about which 
little is known, mi'ht find sorne heritability 
studies useful in order to attack the problem 
more intelligently." 



Several definitions of heritability 're found in the 

literature. Lush (25, . 357) considers both broad and 

narrow sense heritability estimates. Heritability in the 

broad sense estimate corresoonds to the ratio of the total 

genetic variance (additive, dominant and epistatic) to the 

total variance (total genetic plus environment). tTarrow 

sense heritability refers to the ratio of the additive 

genetic variance to the total variance. 

Poehlrnan (2 , p. 33-34) defines heritability as the 

dei-ree to which the variability of a uantitative character 

may be transmitted to the progeny. Or, in other words, 

as the proportion of the total variation in a pr-geny that 

is the result of genetic factors and may be transmitted. 

On the other hand, Sirinott and Dobzhansky (31, p. 275') 

state that the rreater the heritability, the greater the 

average resemblance between the parents and the Progeny. 

The greater the environmental component of the observed 

phenotypic variation, the less the correlation between the 

fruits of parents and children. Therefore, heritabilities 

determined under one set of conditions may not be 

applicable to another (5, p. 250). 

Warner (32, p. 427) presented a method of estimating 

heritabilIty from the variance of three segregating 

populations, the F2 and the suimed back crosses to each 

parent. 



Total genetic variance was calculated froni the variance 

roriponents fe.cu»e bi Burton and. DeVane (, . 43l). 

ThIs genetic variance was used to calculate broad sense 

britability estimates for seed yi1d, forage yield and 

d1sea'e resistance. 

Kneehone (19, p. 461) estimated hcitabi1ity of 

plant heicht and plant dtar.eter in sand bluestem usiní 

four 'tr of information: analysis of variance among 

aren clones, analysts cf variance among theIr open 

oollinatsd proiie, parent progeny co'relatioris and 

te rossions, and interannial and interlocatons 

rorre1attor1s. 

mo herItability of dry rattor content and protein 

in tall fcciie nero caluluted by Frakes (15, p. 27-28; 

35-36), who also studied the action (16, p. 17) of 

elippin trcatrents and stage of growth on the 

herItability of several characters in alfalfa. 

ftI:etes of heritsbility of family differences in 

relation to Pseudopeziza edicaginis resistance ranged 

fron 79.25 to 39.62 in t''o unrelated alfalfa populations, 

as calcuiatd by das and Sem3nluk (1, p. 679). 
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(ETHO1'S AMD YATEiIALS 

The plant material used in the experiment represented 

lo genotypes of Ladino clover selected June 6, 1960, Íroi 

a discarded foundation seed field, Each genotype was 

increased vegetatively by cuttings. A commercial mixture 

of i.ndol butyric, indol acetic and napthalene acetic acid 
(Horodin) was used to initiate root deve1opent on the 

vegetative cutti;s. The cuttinrs were rooted in a sterile 
riedia (Dantore) and established in six inch pots in the 

reenhouse. 

The plants were removed from the pots an established 

in the field nursery on Aigust 1, l6O. Each enotype was 

represented once in each of seven replications of a 

randomized block dosipn. A row of border plants was 

established around the nursery. 

'Ihe experiment was irrigated twice each week for two 

hours, which resulted in a minimum water penetration in 

the soll of two inehes. Insects and slu;s v:ere controlled 
by periodic treatment with methoxychiore and slug bait. 

Fata were collected at three difíerent dates 

repre.'enting dIfferent stages In the process of development 

of the plants. The first notes were taken on September 2 

and 3 on the follorin' characteristics: length (cm.) of five 

oetioles taken at random; length (cm.) of flowering stalks; 

number of floers er clone; length (cm.) and width (cm.) 
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of t iid1e .eaf1ct; spread of t pla.it as 8tiÌntod 

by the product of plant inth (cn.) and plint width (cm.); 

tott1 n'ìrn1r of to1on; 1enth (cm.) of the ìonget 

sbolon; nubr of lnternodes in the 1ongst stolon, i1ch 

rvd a the hais for calculating the aver&ge length of 

internode in the 1cnest sto].on; stern I.meter Cc;".) in 

three iffer3nt parts of the tolon; an ns.tral height (cm.). 

2ht secor et of dnta takan on September 13-15, 

1950, a:nd it inc1u.ec the sric characters listed abo7e, 

pItis an evaluation of 1afine33. Leaf!.nos was esttiatod 

by placing a 10 x 10 ein. frarre over the most leafy 2srt of 

the p1nt an1 counting the nxmbar of leaves in the 

expo3o 100 squar3 CMI. tr&t. Only thos3 leav3s having all 

leeflets on th nao' portion of the three leaflets in the 

sqoaro were considei.'ec. With the exception of leafiness, 

the 3aïe dota e'o collectod again on Octo1er i and 2. 

Th plants wero i 1vi&a11' harvested by hand on 

')ct&er 3, i6O. Each plant as taed and kept 
tenoraril in polyethylene bass before veighing, in order 

to redic loss of' rAoisture. The p1ats crc vei.ghed to 

t!w. iearest gran on a Toledo sca1. The sanp1os v'ere 

ovori dried at 1600 F. for three days and v;oiçhed again 

in order to determine the ry 'oght. 
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Twenty days later, October 29, 1960, recovery data 

were collected. This was dono by measurin' the spread 

of the plant (width x length), the natural plant height 
and by visual ratin:s froi 0, (no recovery), to 0, (most 

recovery). 
Statistical Analysis 

All data viere analyzed by the analysis of variance 

procedures for a randomized block. the expected moan 

squares were used to arrive at the heritability estimates 
on a single plant basis. On a sinrle plot basis the 

broad sense heritability estiiates (H) becomes: 

= 
Vg where Vg : total genetic 

Vg $ Ve variance and Ve = environ- 
mental variance. 

The genetic coefficients of variation (0cv) were computed 

for each character according, to the following formula: 

0cv = (loo) x\J Vg 
where : the grand 
mean of the plant 
population. 

The heritability estimates (H) were used in association 
with the corputed selection differential (s) with 20 percent 

selection pressure to arrive at estimates of the genetic 

potential (s) for each character. The difference between 

the mean of the selects and the mean of the population ras 
used as the selection differential. The product of 
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heritability estimate and the selection differential was 

used as the genetic potential in units of ieasure This 

was also expessed in percent of the poì1ation nean. 

In order to study the relationship between dry 

matter yield and the measurable variables the data were 

sent to the estern Data Processin, Center at the 

Tiniversity of California. The measurable variables 

included all the data collected in the three ratinas plus 

the dry matter percentage. The calculations included 

all possible simple correlations between the vriabies and 

yield, paria1 and multiple regression coefficients, and 

"t" values. 
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R1SULTS AND DISCUSSION 

Dry Ìiatter 

The average dry matter yield for the ten genotypes 

is presented in Table 1. Significant differences between 

genotypes were observed, with clones 1, 9 and 10 yielding 

significantly better than the other genotypes. Clones 2 

and 8 performed poorly thoughout the experiment. This 

poor performance was observed at the offset of the 

experiment when plants wore bein[: increased in the greenhouse. 

The heritability estimate for dry matter yield was 

40 pe'cent, indicating that 40 percent of the differences 

observed between genotypes was due to the genetic 
constitution of the plants being studied. 

The product of the heritability estimate and the 

selection differential .ave a genetic potential above the 

ean of 11.00 grams which represents 16.91 percent of the 

mean. 
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Table 1. DRY MATTER YIELD IN GRAMS 
PER PlANT, 4VIRAG )F SEVEN 

ïßPLICATIONS, OCTOEìR 8, 1960. 

Clone Number Yield in Grams 

9743a 
10 
9 

3 62.57 
7 6028b 
4 

59'86b 
5 58.14 
'j 

8 43.00 
2 4220b 

Clones 8 and 2 represented bi 6 and 5 
repìIcrtic'ns, r.?sectively. 

2 Entries wIthin the same letter are not 
significantly dIffereflt but are 
significantly different from entries 
not within the same lettor. 

Dry Matter Percentage 

Average dry mat tor porcentages aro presented In 

Table 2. The highest average dry matter perentago w&s 

observed in clone 8 (19.33 percent) aid the lowest in 

clon3 2 (14.86 percent). ThIs indicated no relationship 

between dry matter yield and dry matter percentage. The 

correlation coefficient between dry matter yield and dry 

matter percent was not significant (r 0.05). Green 

weight was recorded after a heavy rain, and differential 

retention of water from clone to clone may have occurred. 
The low value for heritability estimate in this variable 

(16 ercent) indicates a hìh environmental influence, 
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Tablo 2 t'R MAÏTfl ?J?CE TAGE 
(D.M.P.) PER PLANT, AVERAGE OF SEVEN 

iF?LICATION1, OC'IO&R 8, 16O. 

Clone Number Dry Matter 
il 

1 16.36 
2 14.S 
3 15.31 
4 15.71 
5 15.48 
O 

7 16.06 
3 19.33 
9 18.46 

10 17.44 

C1one 8 and 2 repreente by 6 and 5 
rep1icat1on, respectively. 

Length of the Potiole 

Highly significant differences betv:een genotyDes were 

found for the length of the etiole in each one of the three 

ratings (Table 3). Clone i had the longest general 

average length (16.71 cm.) and clones 2 and 8 had the 

shortest average length (11.08 and 11.09 cm. espective1y). 

This was also true for the first and third ratings. 

The rate of growth of the petiole between the second 

and third ratins, as measured by its length, was twice as 

much as the rate of growth between the first and second 

ratings (Table 4). There was a slight increase from 

2.045 to 2.130 in the genetic varIance from the first to the 

second rating, followed by a large increase from 2.13 to 

6.21 in the third rating. A similar pattern was observed 
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in the hoad senso rtabtity etimte, nce the 

jrrease from the ecand to third ratir wa higher than 

the icrc:e froi tho Í'1rt to the 3econd, although not so 

marked az with rìer1 mean thc var.ari. 

The genetic potential above the rnan a xpo3sed in 

both centietor and percontags, respectl:ely, is presented 

in the last two columns of Table -. The fa th&t the 

value of the oxpoct;ed increase augmented as the planta 

crew older indicates that 3electton for inth of the 

pet;iole should be donc rhn t»e plants re ready to be cut. 



Table 3. AVERAGE lENGTH OF THE PETIOtE IN CENTIMETERS (CM.) 
AS REC ORt:ED IN THREE DIFFERENT STAGES OF GROWTH. 

C_r_e)__i_s2 ___________________________ 
!.22$l i 2 34 5 6? 8 9 10 

i 12.& 8.60 10.58 11.56 11.70 8.4 12.35 8.98 11.29 12.01 
14.86 1C.C13 1.35 i5.05 15.19 11.26 12.7c 10.65 13.08 14.63 

z. 13Ç 16.37 17.15 17.98 15.05 L3.11 13.65 16.60 12.81 ot1 50.12 ó,2O 40.00 41,/b 44,87 34,95 43.25 33.23 40.97 44,45 vergt 16.71 11.03 13.33 1..22 14.96 11.b5 14.42 11.09 13.b6 14.82 

1 ¶ft rating numbers eorosp3n to three difforent dates: 1 to september 2 arid 
Z, 1960; 2 to 'eptmbsr 13-15, 1960; and 3 to 0ctobe' 1-3, 1963. 

Clonoc S and 2 represented b C and 5 repiiationz repoctive1i. 

al;ie 4 GINETIC C0STA.í2& CA.&1JiJTED FR)M !NCTh OF TH. PETIOLE IATA. 

Gefietic Genetic 
Gonetic }ieritìbi lity Potential Potential Coeficlent Single Plant Above in Percent Hitt'i 'aripnee o \..r1ability 

- 
Ba1s the Mean of the tIean 

cm. cm. 
i 10.86 2.0455 13.17 35.32 .64 5.90 
2 12.95 2,1298 11,2.9 40,9 .86 6.70 
3 lo,84 6.2291 14.82 5.79 1,97 11.73 

Th rating numbers corresçond to three dIfferent dates: 1 to September 2-3, 
1260; 2 to &eptonibr i3-1, 1960; arid 3 to October 1-3, 1960. 

w 
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Length of the Middle Leaflet 

The information related to the length of the middle 

leaflet is oresonted in Table 5 for the mean vles and in 

Table 6 for several genetic constants. The differences 

between enotjes were statistically significant at the 

1 percent level in all three ratins. 

In the general average length of the middle leaflot, 

as well as in the second and third ratings, clone i ranked 

first (general average mean value of 3.77 cm.) and clone 8 

ranked last (2.46 cm.). 

The genetic variance increased from the first to the 

second rating (from 0.1642 to 0.1767) but decreased from 

the second to the third (0.1767 to 0.1611). The genetic 

coefficient of variability decreased from the first to the 

last ratin, thus suggesting a tendency towards loss 

genetic variability for the length of the middle leaflet 

as the plant becomes more mature. Although the heritability 

estimate increased from the first to the third rating, the 

incretent increase was more pronounced in the interval 

between the first and the second rating. The genetic 

potential in percent of the mean remained rather constant 

in the first two ratings, from 8.65 to 8.67 percent in spite 

of the fact that the heritability values were different 

(49.53 and 60.16 respectively). This can be explained by 
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the djfferonce between the selection differentials from 

the first to the 3econd rating. The decrease of the genetic 

potential in the third rating indicates that selection for 

lenth of the middle leaflet should bo done before the 

hay stage of growth. 



Table 5. AVERAGE LE1GflI OF ThE MIDDLE LAFIET IN CETIEThIìS (CM.) 
AS fOECORDED IN THREE DIPF .. RENT STAGES OF GROH. 

CLONE.32 
Rating1 

- 

i 2 3 
- 

4 5 6 7 3 9 10 

i 3.34 2.37 2,95 3.52 3.11 2,73 3.01 2.11 3.16 

2 393 2.83 3.41 3.54 3.22 3.22 3.60 2,49 3.39 3.70 

3 4.04 3.28 3.31 3.89 3.58 3.30 3.62 2.77 3.50 3.4 

Total 11.31 8.4.8 10.17 10.95 9,91 9.25 10.23 7.37 9.83 10.70 

Average 3.77 2.3 3.39 3.65 3.30 3.08 3.41 2.46 .23 6.60 

i The rating numbers correspond to three diCferrnt dates: i to September 2-3, 
1960; 2 to September 13-15, 1960; nd 3 to October 1-3, 1O0. 

2 Clones 8 and 2 represented by 6 and 5 replications respectIvely. 

H 



22 

Vidth of the Middle Leaflet 

In respect to enera1 means (Jable 7) and enetic 
constants, (Table 8), the )atterfl followed by the ìdth 

of the middle leaflet is very close to the one already 

explained for the length of the middle len.flet, although 

the mean values and the genetic constants are smaller for 

width as compared to length. The genetic coefficient of 

var:tahillty (Table 8) increased from the first to the 

third rating in contrast v:ith genetic coefficient of 

variability for the length. 
The similarity between the performance of length 

and width of the middle leaflet may be explained by the 

fact that they wore correlated at the 1 percent level 

for the three rtin;s) Cornahan and Brown (10, p. 43), 

reported there are indications that certain genes 

conditioning. leaflet size have an effect on both length 

and width of the leaflets. 

1 First rating r : 0.75 
Second rating r 0.66 
Third rating r 0.69 



Table 6. GENET[C CONSTAt'PS CAIiJtATED ON THE BASIS OF 1ENGTh 
OF THE MIDDI LEA FLET DATA, 

(onotic Genet5.c 

i3road Sense Potential ?ot&ntial 
Genetic Heritability Above the in Percent 

Rating1 Meen Var±anco Genet.c c.v. Estinates Mean of the ean 
cr11. cm. 

1 2.92 0.1642 13.88 49.53 .25 8.65 

2 3.33 0.1767 12.61 66.16 .28 8.67 

3 3.54 0.1611 11.34 61.10 .25 7.24 

1 

hating nurnbrs correspond to three different rates: i to Gepteiber 2-3, 19GO; 
2 to September 13-15, 1960; and 3 to October 1-3, 1960. 

Table 7 AVERAGE IDT11 0F ThE MIDDI LEAFLET IN CENTIMETERS (CM.) AS 
REC ORDED IN THREE DIFFERENT STAGES 0F GR()W1H. 

C_L O N E 

flatng1 1 2 3 4 5 6 7 8 9 10 

i 2.58 2.04 .45 2.28 2.21 2.15 2.21 1.95 2.06 2.32 

2 3.06 2.40 2.92 2.37 ¿.36 2.69 2.51 2.42 2.41 2.2 
3 3.47 2.77 3.44 ¿.92 2.91 3.04 2.77 2,62 2.82 2.96 

Total 9.11 7.21 8.81 7.57 743 7.38 7.49 6.99 7.29 '7.90 

Average 3.04 2.40 2.94 2.52 2.49 2.63 2.50 2.33 2.43 2.3 

i 
Ratina. numbers correspond to three different dates: 1 to September 2-3, 1960; 

2 to September 13-15, 1960; and 3 to Dctober l-3, 1960. 

2 Clones 8 and 2 represented by 6 and 5 replications respectively. 



Table 8. GENETIC CONSTANTS CALCUlATED ON THE BASIS OF 
WIDTH OF THE MIDDlE LEA F LET DA TA. 

Genetic Genetic 
Heritability on Potential Potential 

Genetic Single Plant Above the Percent of 
Rating Mean Variance Genetic c.v. Ba1 Mean the Mean 

i 2.22 O.0119 7.5 31.0/ 01 4.06 

2 2.o7 0.0430 9.C7 50.)5 .21 8.23 

3 2.96 O.O?307 9.L 50.8$ .25 8,42 

katin numbers correìpond to tìroe cifferent dates: i to Septerber 2-3, 1960; 
2 to September 13-15, 1960; and 3 to October 1-3, 1160. 
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Spread of the Plant 

The fl&ÀflS and the genetic constants for spread of the 

plant as stinatod by th product between length and 

width are list3d t Tables 9 and 10. SInce 3proad of the 

plant proved to be of importance during the development of 

the experiment, it will b disci.s5od in moro detall Lri the 

section dedïcated to the statistical interpretation of the 

variables associated lth forage yield. 

The differences between genotypes ero slnificant 

at th i percent level in 3ach of the three rstings. In 

both ratings i and 2, as well as in the general roan, 

clone i had the greatest ialue for spread and clone S the 

smallest. The increase In onetic varIance from the second 

to the third rating was considerably higher than the 

increase between the first and the second rating. The same 

was true for petlole length (Table 10). As in the length 

of the middle leaflet, the coefficient of genetic variability 

decreased from the first to the third rating and even after 

recovery, indicating once more a tendency to a diminution 

in the ;enetic variabIlity in the length of the middle 

leaflet and spread of the plant as the plant becomes older. 

The broad sense heritabilIty estimate remained rather stable 

from the £irst to the second rating (47.21 to 47.64 percent), 

but increased cons.dorably from the second to the third 

(47.64 to Fl.52 percent). 
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rftre wa a deereaie in the values of the genetic 

potential above the mean (both in quaro ccnttietcr and 

percentage) frcm the first to the t1rd rating. This 

indIcates that selection for ood spreadinz bIiIty may be 

done shortly after the establishment of the clonsi 

material. 

The vilixe for expected increase in percent of the mean 

calculated three weeks after clipping was rather low 

(7.12 percent). This probably mesne that the exprcssion ' 

the spreadin(:! ability is more important tri the establishment 

of the clones rather than the recovery after clipping. 

One of the reasons to support this statement is the fact 

that when a well established Ladino clover plant is cut the 

recovery is rsther quick zinco sevcral stolons have had to 

develop a new root system. 



ab1e 9. AVEIGE SPRD OF THE PlANT AS RECORDED IN ThRIE LIFFERENT 
STAGES F GR3%TH ANL ONE OF REGRWTH. 

CLONES2 
Rating1 i 2 3 4 6 7 8 9 iO 

i 1743 686 882 993 1207 738 1238 680 1014 1255 
2 2473 1217 145 1490 1915 1353 1852 1121 1964 2335 
3 4129 2416 3338 ?422 3823 2617 4145 2353 4077 4188 

Total 8345 4319 56'73 5905 6946 4710 7235 4154 7055 7781 
Avera.e 2732 1440 1891 1938 2315 1570 2412 1335 2352 2593 

Three wee after clipping 
4 2437 1712 1470 22J8 1910 1777 2295 1693 2204 19B7 

1 Rating numbers corrspond to four differorit datss i to Septenber 2-3, 1960; 
2 to eptomber 13-15, 1960; 3 to October 1-3, 1960; arid 4 to October 29, 1960. 

2 Clones S and 2 represented by 6 and 5 replications respeetively. 

Table 10. iÎNETIC CON3TATS CLCTTttJED ON THi AIS ')F 

S PREAD OF THE PLANT DATA. 

Genetic Genetic 
Heritability Potential Potential 

Genetic Genetic Single Plant Above the in Percent of 
Ratin} Mean Variance e.v. l3asjs Moan thc Mean 

cm. cri. 

1 1033 101923 30.90 47.21 219.99 21.30 
2 1707 196372 25.96 47.64 332.05 19.45 
3 3420 555975 21.80 51.52 384.34 11.24 

ihree wees after c1ipping 
4 1979 105945 1.45 28.59 140.95 7.12 

1 Rating numbers correspond to four different dates: 1 to September 2-3, 1960; 
2 to September 13-15, 1960; 3 to October 1-3, 1960; and 4 to October 29, 1960. 
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tura1 iiigjt 

The dt related with natural height anc Its genetic 

constants are 1itod in Tabla 11 and 12. The c'ifferonce 

between ;e:ìotyp for natural height were hih1y si&riificant 

fin, the first and eond ratin, but not for the thIrd. 

The gnera1 avercge (Tab1 U) shows clone i to hav 

hI?;hert vaLie for natural hoight and 1one 9 wIth the 

1owet, a1thotih. thIs trend was not observed In the first 

ana second ratings. All the geietic contan 1itcd in 

Table 12 (genetic varianco, genetic coefficients of 

varIability, heritability estimat3s and ¿:eotIc potential 

&DOVe the nean) jncra3ed fz'ori the fiist to th second 

rating. Th' ostitnate thon decreasea sharply in th thIrd 

ratinL whic suggests that riztura1 height probably reached 

Its mixIrnuir pnetic e.xprsion between the first tvo 

ratings and then dcr3ased to a 2oint at which the 

diffrence$ were ot statIstically significant. It is 

interetin to point out that three weeks after the 

clipping, the heritability estimate increased considerably 

and so did the genetic potential above the mean. 



rb)Ä 11. AVERAGE NATURAL IUIGi1T IN CETIMETERS (cm.) AS 
RECORDED IN THRJE DIFFERENT STA ES OF GPOWT-T AD ONE 0F REGROWTR. 

i CLONES2 
Rating 2 3 4 5 6 7 8 9 10 

i 11.43 3.00 9.14 9.14 11.85 7.00 12.00 6.33 10.14 10.95 
2 18.71 L.6O i4.71 15.14 16.29 11.14 i6.28 il.50 13.3c iï.14 
3 27.00 2C.20 ¿0.71 22.14 23.00 16.71 21.00 16.17 20.85 22 . .71 

Total 7.14 40.80 44.56 44.42 5i.l 34.85 49.28 o4.00 44.85 bO.70 
average i.O5 .L5.t0 14.85 14.91 l7.0' 11.62 16.43 11.33 14.95 16.90 

Three weeks after elippin 
4 14.85 .2O 9.57 11.28 11.57 10.57 9.71 7.77 11.14 12.00 

R-ìting nurnbrs correspond to fc'r difforet dates: i to Septeibr 2-3, 1960; 
2 to September 13-15, 1960; 3 to October 1-3, 1960; and 4 to October 29, 1960. 

Table 12. CETETIC CONSTANTS CALCITLATED ON THF BASIS 
OF 1ATUIA L HEIGHT DATA. 

(enetic Genetic 
Hen taM ii ty Potentis 1 Potential 

(onetic Genetic ori Single ÂbOVC the in Percent 
Ratns1 /:riance c.v. Plant Bsis Mean ofthe Mean 

c1. 

i 9.69 0.6844 
¿ 14.52 u.1002 
.z .)r, .) 'v : 
_7 , a. . A f * J. J 

4 10.65 3.5909 

3.53 iO.0' 
1 J.tJ,) A A 

7.00 10.96 
Three weeks after clipping 
17.79 43.68 

cm. 

0.19 .03 
, ,r, 
j.J-( C). 

0.41 1.93 

11 11.36 

i Rating numbers correspond to four different dates : i to September 2-3, 1990; 
2 to September 13-15, 1o60; 3 to October 1-3, 1960; and 4 to October 29, 1960. 
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!;Ljth cf the Longest to1on 

The rnrs and enett ontrits, ftr 1:th of the 

inget t1on atte prcent in Tal'1si 15 an 14. 9Th.e 

difrere!icer beteGn rr this character, & 

the other characters, irady cone'ec!, tire t1so 

sirnificant st th, i 1)rCeflt 1ve1. The largest a'urag 

mean value, however, wa not in clone I iwt wa In 

clone 4 (22.S8 cui.). Cion R the iowet average 

mean vLue (i.389 cìn.) a ìc'n n Tab1 13. 

A shown in Tbi 14, the cnotic v'r5.rice tacii1y 

increae fro'r . the first to the third 

to 11.9302). The cí,enetic coefficient 

a pronounc1 irere fr the f Irt 

b1; then dee2e:tsed in he thi'd. ¶"he 

hrtti-f1ity stnat w stad tror 

thr rating and so ws the 

potentIal in percnt of the mean. 

ratirtg (from 0.7147 

o? variability had 

) the eeond rating 

Incree.3 tn the 

the) 'ir3t tO the 

of the genetic 



Tab1 

-* 
:uz AVLPAGE LENGTh OF THE LOMGLST 

A S IEC O1DED IN THREE DIFFERENT -- - 

STOLO 
STAGE S 

fl CENTIMiTL flS (CM,) 
OF GR 

i 
C, L O N E S 

6 F&trig' 2 3 7 E3 

)_ 17.14 13.24 13.24 iE.4.7 1.4.98 L.22 10.17 
____ 

ÌF.51 ).C.45 
2 i9.3 12.64 17.E.3 22.77 20.28 1.41 2.67 13.43 24.33 
3 22.37 25.58 23.38 2.42 24.78 17.'?4 2C.24 1E.06 2C.88 24.C7 

Total 5.44 57.46 54.15 6C.66 &C.04 4e.09 67.13 41.66 63.69 67.85 
Average l;.31 19.15 ie.os 22.68 2C.O1 15.66 ¿2.38 13.89 1.23 2.62 
i hating nuLers correspond to three different dates: i to Septebr 2-3, 1960; 

2 to September 13-15, 1960; arid 3 to October 1-3, 1960. 
2 Clones B and 2 xepre3ented b7 E and 5 repUcations, rospectively. 

Table 14. GEUETIC CONSTANTS CALUIATEJ) OÑ THE WSiS 0F 
lENGTH OF THE LONGEST ST0LO DATA. 

Genetic (cntic 
}ifD1 tabi ilty Potential Iotentia1 

Genetic (enetic Sinple Plant Above the in Percent 
Rating Mean Variance c.v. Basis Mean of the_Mean 

cr. OLI. 

i 14:,E35 0.7147 5.60 24.59 0.98 E.59 
2 19.43 10.8745 16.97 3.4? 1.21 6.25 
3 23.77 11.9302 14.53 47.67 2.09 8.78 

i hating numbers correspond to three different dates: i to September 2-6, 1960; 
2 to September 13-15, 1960; and 3 to October 1-3, 1960. 



Averaì Length of Internodein the Lonost Stolon 

The avrae 1enth of internode in . longest stolon 

was calculated by divid1n the length of the longest stolon 

by the number of ntarnodes in the longest stolon for eacL 

one of the pitrits incu1de in the experinient. Genotrpe 

means and genetic constants are presented ir Tables 15 

anC 16. The highest value for the enera1 sverage was 

observed lfl clone 9 (2.3e orn.) and the lowest in clone 8, 

although thii wa not true for the ndivdual ratings 

(Table 15). 

Al]. of' the Cenetic constants 1sted in Table 16 

deci'eased from the first to the second rating and then 

nereased from the second to the third rating However, 

the highest genetic ex)ression for the average length of 

internode wa manIfested at the third ratIng. 

It is Iortarit to ention that this character became 

difficult to rieasrre as the plants grew older and leafier. 

The same stolon was not rioasured every time from rating 

to rating but rather, the one selected as longest at the 

time of collecting tha data. It !s likely, at least in 

the third rating, that a c3ifforont stolon was measured 

than in ratIngs 1 and 2, within the same plant. This 

coideration is valid for both length of the longest 

stolori and the avorage length of internode. 



Ta14e 15, AVEFAGE TENGTH DF INTERNOT)E IN 1F LONGEST STOTJON 
AS FEC ORPET) I? THREE DIFFFRrT STAGES OF GROWTH. 

T O N E ____ 
r 2 6' 

1 1.96 1.92 1.79 2.00 1.96 1.63 2.12 1.46 2.06 2.21 
2 2.12 1.98 2,17 2.31 2.10 2.03 2.02 1.71 2.44 2.24 
3 i.2 2.05 2.32 2.22 2.15 1.73 2.09 1.37 2.57 2.27 

Total 5,95 6.27 6.55 D.21 5.44 6.23 4.84 7.07 6.72 
Average 1.97 1.8 2.0 2.1 2.0? 1.81 2.08 1.61 2.36 2.24 

Rating numbers correspond to three different dates: 1 to epterr1ber 2-c, 1960; 
2 to Septß1ber 1-15, 1D60; and 3 to October 1-3, 1'60. 

2 Clones 2 and 3 reresnted b 5 and 6 replications, repective1y. 

Table 16. GENETIC CONSTTS CAtULATED DN THE LASIS OF 
AVERAGE IENGlli 01? INTERNODE DATA. 

Genetic &onetio 
zleri tabi li ty Potential Potential 

, 
Genetic Genetic Sig1e. i'Ltnt Abovc the in ercsnt 

Rat1n iean Varianec C,?. Mean of' tu 
cm. cm. 

i 1.91 0.03682 10,04 24.13 W 2.&) 
2 2.11 0.02560 7.5e Go 2.b2 
3 2.10 O.çJ6b43 12,2a 51.14 .1? 

I. hating numbers correspond to three different datee: 1 to Septeriber 2-, 160; 
2 to Septenber 13-15, 1960; and 3 to October 1-3, 1960. 
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Total £umhr of Stoloris Per Clone 

The aver . e total number of tolons per clone and the 

enet.c constants related to thi8 character appear in 

Tables 17 arid 13, respectively. As in several other 

characters already reported, clone I had the larc;est value 

for number of stolons, hereas clone 6 had the lowest 
(Table 17). The differGncos between genotypes were 

signiÍicnt at the 1 percent level, tri the fLrst rating. 

and at the 5 percent level in the sceond. 

The genetic constants decreased from the first to the 

second rating (Table 18). ftc hic1h genetic coefficitrit of 
variability (39.09 percent tri the first rating) was 

probably due to differences in the capacity of the clonas 
for etah1tshment since the notes were taken one month 

after p1antiri when some of the clones vere still in the 

process of establishment, This character rented the 

same problem a in the average length of internode 

(Tables 15 arid l) sirice the number of stolons wa 

difficult to cou.nt as the plants grew older arid leafier. 



Table 17 AVERAGE TOTAL NUMBER OF STOLONS PER CLONE AS 
RECORDED IN THREE DIFFERENT STAGES OF GROV.i?H. 

C L O N E 
Rating1 1 2 3 4 5 6 7 F3 9 10 

1 16.71 6.60 6.14 6.71 6.95 7.71 6.28 6.67 13.28 12.14 
2 18.8 13.80 13.43 12.00 11.71 14.57 13.00 11.67 20.86 15.71 

Total 34.99 20.40 19.57 18,71 18.56 22.28 19.28 18.34 34.14 ¿7.85 
Average 17.49 10.20 9.78 9.35 9.28 11.14 9.b4 9.17 17.07 13.92 

Rating numbers correspond to two different dates: 1 to September 2-3, 1960; 
and 2 to September 13-15, 1960. 

2 Clones O and 2 represented by 6 and 5 replications respectIvely. 

Table 18. GENETIC C0STANTS CAIUIATED ON THE BASIS 0F 
TOTAL NUMBER OF STOLONS PER CLONE DATA. 

Genetic Genetic 
Heritability Potential Potential 

Genetic Genetic Single i1ant Above the in Percent 
Rating1 Mean Variance c.v. Basis Mean of the Mean 

cm. cm. 

1 8.93 12.1867 39.09 47.53 2,38 32.25 

2 14.34 6.3858 17.62 20.89 1.09 7.62 

i Rating numbers correspond to two different dates: 1 to September 2-3, 1960; 
and 2 to September 13-15, 1960. 
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Recovery after Cutting 

Since the ability for recoverinp is very important 

in perennil forage species, three different criteria were 

used in the estiniation of this character. First, by 

measuring the spread of the plant (length x width), second, 

by measuring its natural he1tht, and third, by estImating 
it visually usin a scale from zero, no recovery, to nine, 

full recovery. These three different sets of data were 

recorded simultaneously and they are presented in 
Tables 9 and 10 for spread of the plant; Tables 11 and 12 

for natural hei:ht, and Table 19 for v-isual rating. 

The three sets of data are not coincident in 

estimatin the extent of the recovery which was, in general, 

rather good. It is obvious that the way the clones were 

harvested influenced markedly the aftermath and might 

have accounted for highly significant differences between 

replications in the case of natural height. The data were 

taken three weeks after harvesting, then niost of the clones 

were just entering a ceri-od of full recovery. It is 

reasonable to assume that the former performance of the 

clones in terms of natural plant height and spread might 

have influenced the ox3ression of the same characteristics 
when the recovery data were taken. In general, the clones 

recovered in a pattern similar to that before clipping. 

Vigorous clones, such as number 1 recovered more quickly 



than the less vigorous, such as clones 2 and S, as shown 

in Tables 9 ard 19. 

Table 19. AVERAGE VISUAL RATING OF THE RECOVERY 
OF ThE CLONES AS ESTIMATED ThREE WEEKS 

AFTER CLIPPING (oCTOBER 29, 1960). 

CL 123 4 5 6 7 8 9 

9I 4.2 4.4 5.3 6.4 6.9 6.' 5.5 7.6 6.6 

Clones 8 and 2 represented by 6 and 5 replications, 
respectively. 

Statistical Aralysis 

To carefully study the relationship between yield and 

24 varIables acting simultaneously, the data were sent 

to the stern Iata Processing Center at the 1lniversity 

of California for procesin. The 24 variables included 

all the data collected n the three rat1ns plus the dry 

matter percentage (Table 20). The calculations included 

all possible simple correlations between the 24 varIables 

and yield, 24 partial re:ression coefficients, 24 "t" 

values and a multiple correlation coefficient (R). These 

data also provided enough Infornation to deterniine an 

equatIon suitable to predict yield. 
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Table 20. IEENTIFICATICThT 0F VARIBLES 
USED IN MULTIPLE REGRESSION AALYSIS. 

Identification_- Vriab1os Date Iecorded 

X1 Length of the petiolo September 2-3, 1960 

X2 Length of the petiole September 13-15, 1960 

X3 Tenth of the petiole October 1-3, 19E0 

X4 Length of the iiiiddlo 

leaflet September 2-3, 190 

Xr Length of the mdd1e 
') leaflet Seotember 13-15, 1960 

X6 Length of the middle 
leaflet October 1-3, 1960 

X7 Spread of the plant September 2-3, 1960 

X6 pread of the plant September 13-15, 1960 

X9 $pread of the plant October 1-3, 1960 

X10 Natxra1 height September 2-3, 1960 

xli Natira1 height September 13-15, 1960 

X12 Natural height October 1-3, 19'33 

X13 Vidth of the middlo 
leaflet September 2-3, 1960 

X14 vrldth of the middle 
leaflet September 13-15, 1960 

X15 :idth of the middle 
leaflet October 1-3, 1960 

Length of the longest 
stolon September 2-3, 1960 

X17 Length of th& longest 
stolon September 13-15, 1960 

X19 Length of the longest 
stolon October 1-3, 1960 
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Ia1ii 20. (conLinuad) 

IdentifIcation Variab1e Date focorded 

verage 1ngth of 
internode in the 
1onget stolon September 2-3, 1960 

X .verage length of 
2 1ntornce in the 

longst stolon 

X21 Aveiao length of 
internode In the 
longest stolon 

'22 Number ol' stolons 
per clone 

X23 Nunther of stolons 
per clone 

X24 Lry matter percentage 

September 13-15, 1960 

October 1-3, 1960 

September 2-3, 1960 

epternber 1Z-15, 1960 

)ctober 8, 160 

x(-)5 Dry ïlattcr íorae ' yield October 8, 1960 

The ana1yss of var'iance for thc multiple linear 

regssion is prsented in Tb1 21. The highly signIficant 
F vLu (F = 19.1»3) Indiontes that there an inf1ence 

of tho va'iab1es upoì yield. It wa therefore imporant 

to Lind ut which om of this variables had an effect on 

yI&Ld. The answer is given in Table 22, where only four 

"t vai.Jes were sinificant (3 at the 5 percent and 1 at 

the i percent level of sIgnificance). These four "tr' 

values correspond the following variables: 
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X3 : if.3ngt;h of tha ptio1e as r.corded !.ri the 

third rating. 

xi? : length of the 1ong5t stolon recörced in the 

second ratnç. 

X23 : ti number of stolons per clone in the 

secona rating;. 

X2A dry 

When the 24 varIables actod irnultaneously, only the 

foìr listGd above had affocted yield. The partial 

rerossiOn redict±ve eq'at1on bsed on these vsrabie Is: 

- 124.8399 1.9892X3 1.6592X17 

1.Ob6FX23 , 2.8109X24 

The multIple correlation coef'1cient for these four 

variab1s is h )1lO) which is very close to the one 

calculated for the 24 variables, R 0.9544. This 

indIcates high accuracy in the use o1 the equation to 

ca1eilate pxedieted yield on the basis of these four 

variablez. Tb3 prodictod and observed dry atter yields 

a:'e pi'eeìted in Table 23. The v'ìues were c1cu1ated by 

moaìs of an equation. involvIng the 24 variables listed in 

in Tables 20, 22, and 23 as if acting sIi1taneousìy. 
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Thble 21, Ä?.LYTS 0F VMTh?TCE FOR THE ?UJLTIPU 
LINEAR REGRESSIOr OF 24 VARIABLES ON 

RY 1A.TTEF? YIELD IN LADINO CLOVER. 

Surc3 cf 
Variatdon 

Su of 
D.F. Squares 

Moan 
Squares 

F 
Value 

Due to regression 24 46933,33 1955.55 i.16** 

Dviatton about 
regression 45 4592.62 102.06 

Tctal (39 5l55.94 

** Significant at the i percent level. 



Tab1 22, STA'$ISTICAL COTSTAN'TS CA1ÁJULITED ON THE EASIS OF 
24 VA}iIABIES ASSOCIATED iITH YIi.L. 

Standard Reg. Std. Error Computed Partial 
Variable Mean Leviation Coeff. of Ret;. Coof. T Value Corr. Coef. 

1 lO.S628 2.34635 - 1.73826 l.Ol45 -1.7136? -0.24751 
2 12.93514 2.24822 - O.5?130 l.090Zi]. -.0.52055 -O.C7C70 
3 16.e3657 3.20075 1.98916 O.98O5 2.0277C* 0.28935 
4 2.91914 0.55146 - 2.0400'7 E.76610 .0.35380 -0.05267 
5 3.32843 0.53115 3.67984 5.80842 0.63354 0.09402 
6 3.53771 0.62288 5.00639 4.68079 1.06956 0.15745 
7 1032.91428 462.99860 0.01065 0.00853 1.24982 0.]í316 
8 1707.02856 f;30,67410 - 0.00311 0.00515 -0.60391 -0.08966 
9 ,420,42856 1043.96284 0.00361 0.00324 1.11501 0.16397 

10 9.70000 2.93579 0.49005 0.72557 0,67539 0.10018 
11 14.52857 3.77145 - 0.24737 0.58026 -0.42632 -0.06342 
12 21.25714 4.32614 0.01113 0.58741 0.01895 0.00282 
13 2.21929 0.32327 6.48938 8.09457 0.80169 0.11866 
14 2.57414 0.32663 r/29127 8.56091 0.85169 0.12595 
15 2.96571 0.37300 1.03736 7.32410 0.13613 3.32029 
16 14.84571 5.15529 - 0.00564 0.68632 -0.00822 -0.00123 
17 19.43428 5.40681 1.65923 0.69982 2.37094* 0.33324 
18 23.76857 5.07571 - 0.59901 0.51191 -1.17015 -0.17184 
19 1.90971 0.36925 -11.03740 6.48280 -1.70257 -0,24600 
20 2.11286 0.33870 8,11202 5.37345 1.50965 0.21955 
21 2.09771 0.34589 7.84281 5.18520 1.51254 0.21995 
22 8.94286 5.02136 1.08416 0.61381 1.76627 0.25462 
23 14.34286 5.76065 1.06653 0.43335 2.46112* 0.34443 
24 16.93143 3.50493 2.81088 0.48322 5.81697*- 0.65513 
25 65.02857 27.32678 

See Table 20 for identification o1 variables 
* Significant at the 5 percent level. 
** Significant at the 1 percent. level. 
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Table 23. PELITP TrT OI33EPVD IDRY MATTER YLLDS 
&\SED ON EQUATION INVOLVING- MEASURABfl VARIABtS 

iE.TEMINEO ON LIFFERENT DATES. 

Actual Predicted Deviation 
Plant o, Yieiö_- Yield from Actual 

g. g. g. 

i 116 i1O.'fb 5.24 
2 38 1OC.66 -20.53 
¿ 35 81.60 l3.9 
4 59 E9.29 -20.29 
o 137 lll.G 25.43 
G 100 105.71 2.2° 
7 63 70.99 - 2.99 
8 54 4.82 5.17 
9 36 39.51 - 3.51 

10 16 10.25 5.74 
11 37 82.59 4.40 
1' 18 9.35 p3.64 
13 42 38.47 3.52 
14 26 29.40 - 3.40 
15 66 67.55 - 1.55 
16 66 74.24 - 3.24 
17 47 44.20 2.79 
18 25 25.57 - 0.57 
19 68 57,24 10.75 
20 73 59.03 13.96 
21 93 75.92 17.07 
22 48 43.10 4.89 
23 77 79.99 - 2.99 
24 72 68.98 3.01 
25 104 82.70 21.29 
2E 29 32.43 - 3.43 
27 49 57.26 - 3.26 
28 40 41.51 - 1.51 
29 39 64.07 -'25.07 
30 59 50.15 - 1.15 
31 95 76.70 18.29 

E6 54.59 1.40 
33 79 78.74 0.25 
34 46 53.58 - 7.58 
35 33 40.88 - 7.88 
36 75 69.05 5.94 
37 51 56.11 - 5.11 
38 14 12.93 1.06 
39 66 64.00 1.39 
40 80 80.64 - 0.64 
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Table 23. (contiiiued) 

Actual Pred±cted reviatlon 
t,, - 4. 

-, 7 ,. 4-,, 
¿ .W 

r'. E.. g. 

4]. 74 56.72 17.27 
4; 36 5Q,4r3 i.14.4 
4 C3 O.9E3 2.01 
'H 70 05,27 -15.27 
45 78 9.60 -20.0 
4G '77 57.'E3 l9.5. 
47 72 31.68 - 9.r)8 
43 47 63.32 -13.32 
4:; 15 27.L2 -12.12 
50 41 52.30 -11.30 
:;1 42 5'.93 -14.33 
52 oG 33.75 2.24 
53 41 43.64 - 2.64 
54 39 48.39 .- 9.39 
55 59 5.19 3.80 
56 27 37.29 -13.29 
57 '73 70.65 2.34 
53 9]. 89.42 1.57 
59 83 74.62 13.37 

104 91.36 12.63 
61 38 91.81 - 3.81 
62 71 65.62 5,37 
63 95 104.04 - 9.04 
64 91 116.44 -25.44 
55 34 64.41 - 0.41 
66 67 57.94 9.05 
67 90 91.07 9.92 
68 118 108.29 9.70 
69 133 5.68 13.3]. 
70 8]. 77.80 3.19 



Li Ttb1 24 1tod th ?ath ecf:ei..et aiìaly3iS 

of ecrreiaton coeficint btween yield and each of Thur 

v8.rihi, ienth cf the petiole (third rattn), 1th 
o th 1onçL stolon (ccorió rating), total number of 

to1ons per 1one (se':ond ratin), and dry matter srcent 

(X3, x17 X33, X24). 1ongth of the petiolt had tìe 

iar:)st direct asoeiaton (73 prcent) with yteld 

(r O.7234) and th3 iìrost indirect ects via he 

other three vìriab1e3. Thø number of stolons per c1oi, 

is iixt to t.h 1engtt of the petioi with a direct o:ett 

of 53 perorit cf tts corie1attoi coe1ficier with yiI 

(r : .6830) &nd also anking s000fld Li the tndirect iTect 

via the other two varab1es. rr1..e thj.'c placo corresurds 

to 1ngth of tht 1onost stolon in the second ratine, 

(r 0.6571) and finally, a regtiv .ndirect assocït'uion 

of the dry ttor j.ereentage with the vara1D1e, length of 

the petiole, length of the longest Ltolon, and total uumber 

of tolonß per clone, which rnak its asoctation it 

yield (r 0.0513) non-significant. 

The rnu1tinl reression analysIs lo dctortiined that 

the fcilowtn four variables accounted for most oi the 

varIation in Irield: 

X9 spread of the plant (third rating) 

X12 = width of the middle leaflet (first rating) 

X22 : number of stolons per clone (first ratinp) 

X24 : dry matter percentage 



Table 24. PATh CJFFICLNT ANAL1IIß OF CORRELíTION COEFFIC.ENTS (r) 
TO DETERMINE DIRECT A NE INDIiECT Fcrs O1 4 VARIA 13IiS ON YIELD. 

P th 
Pah Coefficient CorreiR t.ion Characters Associated Coefficient X r Value r 

Yield and length of the potiole 
(third rating) 
firect effect 0.5327 
Indirect via length o' the lonet tolon 0.1083 Indirect via number or tolon 

per clone 0,1860 Indirect via dry matter 
percentao 0.1006 Total (r) 0,7264 

Yield and length of the longest 
stolon (second rating) 
TTirect effect 0.2032 
Indirect via length of the 

petiole O.2C32 Indirect via number of 
stolons per clone 0.2037 Indirect via dry matter 
percenta;o -0.0336 Total (r) 0.6571 



Table 24. (continued) 

Path 
Path Coefficient Correlation 

Characters Associated Coefficient X r Value r 
Yield and number of stolons r clone (second rating) 

T:irect effect O,4232 
Indirect via length of the 

petiole '.23l4 
Indirect via length of the 

longest stolon 0.0970 
Indirect via dry i'iatter -0.0736 

Total (r) 0.6830 
Yield and dry matter percentage 

Direct effect 0.3299 
Indirect via length of the 

petiole -0.1624 
Indirect via length -0 .0207 
Indirect via number of stolons 

per clone -0.0955 
Total (r) 0.0513 



Table 25. STATISTICAL DATA OF THE FOUR VARIABLES HIC1I 
ACCOUNTED FOR MOST OF THE VARIATION IN THE 

MULTIPLE REGRESSION ANALYSIS. 

Standard Error Standard Error 
Variables Coefficient of Coefficient of Estirte F 

X9 0.01133 0.00201 14.3377 23.5003 

X13 16.96344 5.09079 11.5659 11.1034 

X22 2.43965 0.39143 16.5406 120.3322 

2.26867 O.41.75 12.4196 23.2940 

1 The variables represent: Xq - spread of the plant (third rating); 
X,3 - width of the middle leaflet (first rating); X22 - number of 
stoloris per clone (first rating); X24 - dry matter percentage. 



Table 26. PATH COEFFICIENT ANALYSIS OF conRErATIoN COEFFICIENT (r) 
TO DETER?INE LIRECT AND INDIRECT EFFECTS OF 

FOUR VARIABLIS ON YIELD IN LM)INO CLOVER. 

Path 
Path Coefficient Correlation 

Characters Associated Coefficient X r VaLie 

Yield and spread of the plant 
(third ratine) 
Direct effect 0.4512 
Indirect via width of the rnidlo 

leaflet O.lO4 
Indirect via number of stolons per 

clone 0.3111 
Indirect via dry natter percentage -0.0922 

Total (r) 0.7764 

Yield and width of the mdd1e 
leaflet (third ratinj) 
rirect effect 0.2051 
Indirect via spread of the plant 0.2342 
Indirect via number of stolons 

per clone 0.1797 
Indirect via dry matter percentnce -0.0632 

Total (r) 0.5558 

p. o 



Table 26. (continued) 

Path 
Path CoeffIcient Corrolation 

Characters Associated Coefficient X r Value r 
Yield and number of sto1on per 

clone (first rating) 
Iirect effect 0,4417 
Indirect via spread of th plant 0.3178 
IndirecL via width of the middle 

loaflet 0.0835 
Indirect via dry matter percentage -0.0438 

Total (r) 0.7992 

Yield arid drj matter 

Direct offect 0.298F 
Indirect via spread of he plant -0.1393 
Indirect via width of the middle 

leaflet -0,0434 
Indirect via number of stolons per 

clone -0.0646 
Total (r) 0.0512 

(J o 
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The multiple correlation coefficient for this is 

R 0.9126 which is also very close to the one ca1ch ted 

for the 24 variables (R 0.9544) mentioned above. The 

path coefficient analysis for those four variables with 

yield is presented in Table 26. About 59 percent of the 

association between the yield and the spread of the plant 

(r : 0.7764) was direct in effect, nich also accounted 

for a large portion of the indirect effect via the other 

three variablos (X13, X22, X24). Fifty-five percent 

of the association between number of stolons per clone 

and yield was caused by the direct effect of the former. 

The indirect effect of the number of stolons per clone 

was also important via the other variables. This indicates 

that søread of the plant and number of stolons per clone 

had a comparable effect upon yield, although the effect 

of the spread of the plant was a little more pronounced. 

The width of the middle leaflet had a lower effect than 

the two variables already mentioned, and finally, the 

dry matter percentage had a negative indirect effect upon 

yield via the other three variables (X9, X13, X22). 

The path coefficIent analysis has been used in the 

last two sets of comparisons (Tables 24 and 26) to analyze 

two sets of variables which were very important from the 

statistical standpoint. However, there are, among the 24 

variables, others which were not only correlated with yield, 
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but also shcved a partcul.r trend in the changes of their 

heritebility va1uos Therefore, three more sets of 

comparIsons involving variable s which were outstarding 

during the development of the experiment are presented. 

The first one deals wIth the variables: X3, length 

of the petlole; X, spread of' the plant; X12, natural 

height; and X18, length of the longest stolen, all four 

recorded at the third rating (October 1-3, 1960) before 

harvestIn;. This particular set of data was selected not 

only on the basis of changes in heritabIlity estimat.e but 

also wIth the purpose of comparing the results with sthllar 

comparisons in other 1e,urae crops. The th coeffIcient 

analysis of the association of the four variab].s with yield 

is presented in Table 27. The direct effect of the spread 

of the plant upon yield constituted 75 percent of the 

correlation between them (r .776) and more than 50 

percent of the indirect effects via the length of the 

petio1 and the natural height. The direct eftect of the 

association betweefl natural height and yield was 35 percent 

of the correlation coefficient (r 0.5949), whereas only 

26 percent of the association between length of the petiole 

and yield wìs direct. The direct effect of length of the 

longest stolon upon yield was negative and so was the 

indirect effect via the variables length of the petiole, 

spread of the plant and natural height. 



Table 27. PATH COEFFICILNT AffLYSIS OF COFEIMTION COEFFICIENT3 (r) 
TO DETERMINE DIRECT AND INDIRECT LF'ECTS OF 
FOJR VA:IAELES ON !IELD O LADINO CLOVER. 

Path 
Fath Coefficient Crre1ation 

Characters Aociated Coeft1ient X r a1ue r 

Y1e1 nd ìenth of th etio1e 

Direct effoct 0.1913 
Indirect via eprea o. the plant 0.4514 
Indirect via natural height 0.123 
Indirect via 1enth of th 1on.est 

stolen -0.0449 
Tot1. (r) 0,7264 

Yield ani spread of the plant 

Direct offect 0,5838 
IdIroct vIa lcngth of the petiole 0.1479 
Indirect via natural height 0.1119 
Indirect via length of tho longest 

St(,lon ..0.0670 
Total Cr) 0.7766 

cl' 

CA 



Table 27. (ontinned) 

Path 
Path Cooffjient Correlation 

Characters Arceiatod Coeffïcient X r Value r 

Y:Li3 and natural ciht 

i)ii'ect ff3ct 0.1998 
Indirect via length o2 the petiole 0.1231 
Indict via pread of he plant 0.3270 
Indiroc via lenth of ha lone;t 

to1on -0.0550 
Total (r) 0.594g 

Yiold and length of the longest stolon 

i:'.Lrect effect .0.1151 
Indirect via length of the petiole 0.0748 
Lidircct via spread of the plant 0.3399 
Iidirect via natural eiht 0.054 

Total (r) 3.3950 

Ç-y' 



TIio 1at coiparton asid th oneri to be xp1airid 

biow, at' not ba3d on thù a3!1rnptïon that tboe variables 

tro incependnt coiiponens rf yield. The math consldeì'ation 

is that they were aocated with yield and assated 

among themselves. Therefore, the ;ath coefficient 

arialysis Is used here to determine, for a partic3.lar set 

of varlables acing s1'iiuitarieoufLy, which varable is 

contrib'ting the most to variation in yeid. 

The vriabies length of th potiol, length f the 

iiddl leaflet, and sprad of the plant, had a incr3ase 

th the herItability estimate as the plants grew older. 

They were not only associated vth yield but alzo 

szoc:..ated wIth one anothcr. Therefore, the purpose of 

using th path coff.cint analsIz for each one cf he 

three ratings is to soc the tnfluence of the stage of growth 

on thE diCt and indIrect effects of each one of th three 

variables upon yield. The data are prøscnted in Tale 28. 

The dlrect e.rct oI' the length of the petlole on ylold was 

almost neliible, approximately i percent of tìe 

eorelatIon 1n the first rating (r : .5843), increased 

s1ighbl in tho second rating (r : 0.5991), about 3 percent 

to become considerable in the third in which it contributed 

about 47 ercerit of the associ&tion (r 0.7254). This 

variation of the direct effect o' th length of the petiole 

seems Le reasonable if one considers that a good portIon 



Tat'le 2S. PATH COEFFICIENT ANALYSIS OF CORREITION COEFFICIENTS (r) 
TO DETERMINE DIRECT AND INDIRECT EFFECTS OF THREE VARIABLES ON 

YIELD IN MDINO CLOVì.R ON THREE DIFFERENT DATES. 

First Rat1 
Path 

Path Coefficient Correlation 
Characters Aociated Coefficient X r Value r 
Yield and length of th ptiole 

Direct effect 0.0088 
Indirect via len-th of iiddle leaflet O.O51 
Indirect preac9 of th3 plant 0.4303 

Total (r) 0.5842 
Yield and lenth of the middle leaflet 

Iirect 3f1oct 0.1382 
Indirect via length of the petiole 0.0060 
Indirect via snread of the plant 0.424e 

Total (r) 0.5691 

Yield and spread of the plart 
Direct effect 0,7002 
Indirect via length of petiole 0.0060 
Indirect via length of middle leaflet 0.0839 

Total (r) 0.7901 

o' 



Table 23. (continued) 

Second Rating 
Path 

Path Coefficient Correlation 
Characters Associated Coefficient X r Value - r 

Yield and length of the etiole 

Direct effect -0.0175 
Indirect via length of middle leaflet 0.1521 
Indirect spread of the plant 0,4(345 

Total (r) 0,59}1 

Yield and length of the middle leaflet 

Pirect effect 0.247 
Indirct via length of tho petlole -0.0108 
Indirect via spread of he plant 0.4110 

Total (r) 0.6475 

Yield and spread of the plant 

Direct effect 0.6466 
Indirect via length of petiole -0.0112 
Indirect via length of middle leaflet 0.1571 

Total (r) 0.7925 

o' 



Table 2. (continued) 

Thir;1 Rating 

Path Coeffic1nt Correlation 
Characters !ìssociated Coefficient X r Value r 

Yield and length of the tiol 

Direct offect 0.3474 
Indirect via length of middle leaflet O.O583 
indirect spread of the plant 0.433 

Total (r) 0.7254 

Yield and length of the middle leaflet 

Direct effect -0.0052 
Indirect via length of the petiole 0.2330 
Indirect via apread cl Uie plant 0.3783 

Total (r) 0.5311 

Yield and spread of thc j1aiit 

Direct effect 0.5642 
Ind1rct via length of petiole 0.2686 
Indirect via 1ngth of middle leaflet -0.0571 

Total (r) 0.775(3 

01 
0) 
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of the iorae yield consists of ptioles. However, the 

axperrital data available did noti permit confirmation, 
because trere was rio separa'iori of leaves sind petioles at 
the time the clones wore harvested and weighed. 

The direct effect of the length of the middle leaflet 

on its assoclation with yield accounted foi 24 percent of 

the coirelation coefficient In che first rating, reached 

its peak in the second (38 percent) and then dropped in 
the third tiG percent). 

In all three ratins the spread of the plant 
constituted a sizeable portion of tue correlation 
coefficient with yield. .his trend was even more marked 

in the first rating in which it accounted for 89 percent, 
to drop to 81 percent in the second and to 72 percent in 
the third. 

On the basis of the path coefficient analysis, it 
appears that the plants used most of their initial onerry 
in lateral growth, but lateral growth decreases radua1ly 
as new roots develop on the StOiOflS thereby giving an 

opportunity ior the petloles to increase th1r rate of 
growth. 

rje path coefficient analysis of the same three 

variables discussed above, plus the addition of natural 
height is listed in Lable 29. In spite of the addition 



Table 29. PATH COEFFICIENT ANALYSIS OF COPRL&TION COEFFICIENTS (r) 

TO DETERMINE DIRECT AND INDIRECT EFFECTS 0F 4 VARLJ3LES O YIELD. 

Path 
Path CoefNcient Correlation 

Characters sciated CoeffIcient X r Value 

Yield and Irìth of t etio10 

Direct elTect .2571 
Indirect vIa ength of the ridd1e 

leafiei -.0441 
IndIrcct via spread of the plant .4117 

Indirect via natural height .iOri 

Total (r) 

Yield anc 1nrth of the middle lea f 1t 

Direct effect -.0645 
Indirect via length of the petiole .1761 
Indirect via spread oi the plant .3571 

Idtrect via natural tIht .0633 

Total (r) 

YIeld a'id spreac of the plant 

e.', .1- 4- C.%;;Cu 
IndIrect via length of the petiole .19:38 

Indirect via longth of the middle 
leaflet -.0432 

Indirect via natural height .0886 

Total (r) .7767 



?9, (continued) 

P th 
Path Coefficient Corre1at'on 

Charactør sociated Coefficient X r Value r 

Yield an ntnwa1 heht 

Direct effect 
i ad ir t via 3. ength t the petto le 
Indirec.t via length of t middle 
l&f1 t 

indirect via spread of the plant 
Tótal (r) 

.1580 

-.0258 
2°33 

5G0 

O) 
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of this no vriab1o, the reìtive effect of th variab1e 

romained moro or 1e th tamo. In fact, prea of the 

pirit rtill accounted for a fairly large (68 percent) of 

iti aociation with yield a 'ei1 as 50 percent or more 

of the indirect offect via the v'riab1es lenCth of the 

petiole, longth of the middle leaflet arid nntural height. 
The second major direct and indirect effects were 

accounted for by the length of the potiole and the third by 

natural plant hotght. The long:th of the middle leaflet hd 

a negtivc cirect effect on it aociation with yield 
(r .5320) and aio negative indirect effect via the 

variabie length of the petiole, spread of the plant and 

natural height. 
The reìults of this study have confirmed facts 

already discovered by early workers. The importance of 

spread of the plant had already been discussed by Ahigren 

and Sprague (2, p. 56) in 1940. At that time it was 

concluded that rtpid spreading ability was associated 
with ari increased size of all plant organs. This is true 
in tho present study, since spread of the plant was not 
only positively correlated with the majority of the 

variables studied, but also had, in ali path coefficient 
analyses considered, isrge dfrect and indirect effects. 
These authors also stated thit rapidly spreading plants 
usually do not form a dense mat of growth, as evidenced 



by the rediìoe ntrter of 1eave per unit &roa found ir 

p1ant of this type. They reached this COflCli3SlOfl on the 

b3si of CCUflt1flS made by means of the sarte frare technique 

explained In the Materai and Methods. In the present 

stud:r the technique was unsatisfactory due to over1aping 
of 1eves and the inability to observe all leaves 1thin 
the line of vision. Therefore, the date. available do not 

periit confirmation or rejection of the statement. 
Several of the authors (2, 4, 6, 28), io have 

survered the vriability of Ladino and white clover sve 

eoncluded that thc differences between characteristics, 
si,ch as the ones measured in this expE'riìient, are 

genetically controlled. This fact also seems to be 

derionstrated here since, for most of the characters measured, 

ti?e differences heteen genotypes were highly sirmtficent. 
However, the ststisticsl approach used by them did not 

permit an estimate of the effects of environment. This 

seems to heve been accompliehed through the precent tudy 

assuming that the calculation of heritsbility estimates 
on the basis of components of variance is i reliable 
approach. 
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SUM)AP A ND C ONC LUS I ONZ 

From a discarded foundation seed field of Ladino 

clover, ten LenotyPeS were selected and planted in seven 

replication clonai trial in the Farm Crops Resident 

Instruction Nursery. i-1even different characteristics were 

measured at three different stages of growth and the data 

were analyzed statistically. Ui:h1y significant differences 

between genotypes were found for nine of the characters 

measured. rIhe analysis of variance data were used to 

calculate broad senso heritability estimates which were 

interpreted as a measure of th genetic variability, rather 

than an index of transmissibility. The characters 1enth 

of the petiole, length of the middle leaflet, spread of te 
plant and length of the longest stolon, had an increase n 

their heritability estimates s the plants grew older. 

The heritability estimate decreased for the characters 

nunthor of internodes in the longest stolon and total 
number of stolons. The trend was irregular for the average 

length of internode in the longest stolon since its 

heritability estimate decreased from the first to the 

second rating but increased niarkedly from the second to 

the third. For the natural height the tendency was also 

irreular, but the heritability estimte increased from 

the first to the second rating and decreased .fron the 

second to the third. 
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The estirriatos of netic potential above the mean, a 

exprøed ir both units of measure and percent of the niean, 

increased fro,i the first to the third rating for the 

characters 1erith of the petiole, width of the rnicd1e 

leaflet, and length of the longest stolon. This indicates 

that selection for this character would be more effective 

at a later stage of maturity, e.,. hay stage. 

The estimates for genetic potential above the mean 

decreased from the flrst to the third rating in the sprea6 

of the plant and from the first to the second ratine in 

the total number of stolons per clone. Therefore, selection 

would appear to be more effective if done shortly after 

the establishment of the clonai population. 

1er the characters length of the middle leaflet and 

natural height the highest valuo of genetic potential 

above the mean was recorded in the second rating. For 

this character, selection would be more effective if 

practiced prior to the hay stage of development. 

The characters average length of internode und length 

of the longest stolon had a decrease in the values of 

genetic potential above the mean from the first to the 

econc1 rating. This estimate, however, increased 

considerably from the second to the third rating thus 

indicating that a late stage of maturity would be more 

appropriste for effective selection. 



Of the ten genotypes tested, the one identifiod a 

clone i ranked first in yield and seven other character- 
istic directly correlated with yield. 

Ali the collected data were processed for multiple 
regression analysts of yield as related with each one of 
the characteristics measured in each rating. The analyzi 
revoaled that when the 24 variables acted sirrniltancouly, 
only four of them influenced yield. Thoso varablos were: 

length of tae ptiolo as recorded in the third ratIng, 
length of tuo longest stolon and total number of stolons 
a9 reeored in the second rating, and dry rnabtor percentage. 
Iho saie calculations fcr multiple regression analysis 
shows Lhat another four variables--spread of the plant 
in the third rating, width o the middle leaflet, and 

number oi. stolons per clone in the Lirst rat.in,, and 

dry matier percentage--accounted for iot of the variation 
that occurred in the exoerLnent. 

Yie path coefficient analysis was used to compare 

four sets of four variables and three sets of three variables, 
all of them associated vIth yield. Spread of the plant, 
as rneas'ired by the product of width and length, was a 

major factor on yield, since It accounted for large direct 
and indirect effects upon it. however, its dIrect effect 
decreased from 89 percent in the first rating to 72 percent 
in the third. The direct and indirect effects of the length 
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of the pe1oIe 1ricresed corisidebiy :rrorn th second to 

the th3 rtin', thus uggstnß that ti p1ant used 

iflo3t of their rìergy for lateral growth durin the oarly 

stae of develoent. However, the rapidity of the 

lateral growth decreased gradually, thzs giving an 

opportunity for ptioie development in the later stage 

of growth. 
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A PPENDIX 



Appendix Table 1. DR MkTTER YIELD IN GRAMS PER PTJ\ T AS 
RECORDED 0M OCTOBED 8, 1960. 

Clone I II III IV V VI VII Total 

i fl6.90 88.0 95.00 69.00 137.00 109.00 68.00 682.00 97.43 

2 54.00 36.00 16.0 87.CO 1G.00 4,22- 2.351 279.57 42.20 

3 66.01) 66.00 47.00 25,00 68,00 73,00 93.00 438.00 62.57 

4 48.Ot.) 77.00 72.00 104.00 29.00 49.00 40.00 419.00 59.So 

5 ¿t3.0O 59.JO 95.U0 56.00 79.00 46.00 3ô.C'O 407.00 58.14 

6 7.0O 51.00 14.00 66.O'U 80.00 74,00 6.O0 9(.00 56.57 

7 6i.0O 70.O(.i 78.00 7.0O 72.00 47.00 lo.00 42.00 60.28 

8 'fl.00 42.00 3b.00 41.00 39.00 59.00 285.14 46.00 

9 7,00 91.00 88.uO 104.00 88,00 71.00 95.00 613.00 87.14 

lO 91.00 64.00 67.00 90.00 118.00 103.00 81.00 614,0f) 87.71 

Total 666.00 644.00 608.00 719.00 728.00 673.2 514.49 452.71 

1 Calculated value for m1ssin plant 



Appendix Table 2. RY MATTER PRCENTAfl PER PLMT Aß 
RECORDED ON OCTOBLR 3 1960. 

Reps. 

Clones i: II ILE 1V V JI TJTI 'ot1 

i 14.00 15.80 17.10 14.50 17.60 16.40 L9.IO 114.50 13.6 

2 l5.f0 14.50 14.50 160 17.201 i941 111.44 1.36 

3 12.70 1.5O 12.O 12.00 13.40 1.8O 24.bO 107.20 15.31. 

4 15.00 14.4:0 14.10 1P.80 15.90 14,30 17.20 110.00 15.71 

5 17.40 13.60 1.1O 12.50 19.00 17.O 15.59 108.40 15.43 

6 12.80 14.50 i.7O la.90 1.4O 19.80 22.90 L,O.uO 13.57 

7 1'/.lO 15.70 1C-.O 1f.O 15.50 lh.90 15.10 112.40 16,O 

8 18.40 14.30 17.60 1(.4O 26.00 23.30 ¿4.Oo 140.03 19. 

9 1,.5O 12.80 15.70 16.00 15.80 19.70 129.20 18.46 

10 15.80 1,0O 14.50 11.80 17.70 19.70 19.60 122.10 17.44 

Tot]. 156.60 145.10 156.00 157.80 173.1O 182.10 209.57 1185.27 

1 C1ct ted vie for misig plant. 



!ppendix Tablø 3. lENGTH OF THE PETIOLE IN CETIMETEflS AS RECORDED 
ON SEPTEMBER 2-, 1960. AVERAGE OF FIVE MEASUREMENTS. 

Re 2s. 

Clones I II III IV V VI VII Total 

1 13.98 14.56 1.58 13.48 13.32 11.80 11.20 90.74 12.96 

2 11.74 9.80 4.92 10.10 F55 9.411 P57' 60.00 F.6O 

3 9.44 13.oO 10.66 B.lO 1C,94 .ó4 l.3O 74.03 lC.8 

4 1l.'2 12.04 l.O2 11.48 p.70 °.44 l.52 O.92 ll.6 

5 11.66 13.38 10.12 10.20 1?.92 10.78 31.90 11.70 

6 9.00 11.96 2.40 10.94 9.28 .42 7.56 .S4 

7 11.50 14.08 10.68 12.38 13.22 13.66 10,12 86.44 12.35 

8 10.58 10.00 9.42 7.42 8.26 8.22 8.991 62.09 .98 

9 9.28 12.18 11.44 10.12 13.48 10.30 12.26 79.06 11.29 

10 11.10 9.05 10.23 14.00 13.70 14.53 11.36 84.03 12,C1 

Total 110.00 121.5t 96,64 108.14 108.46 107,09 108.68 760.57 

i Calculated value for missing plant. 



Appendix Table 4;. tENGTH OF THE PETIOtE IN CENTIMETERS A EECORDEP 
ON SEPTEMBER 13-15, 1960. AVERAGE OF FIVE 1EAS'TREMENTS. 

iop. 
I II III IV V VI VII Tota1 

i 15.42 15.70 13.32 13.98 16.48 15.96 13.i3 104.02 i4.8i 

2 13.42 11.62 9.04 1°.7b 8.06 1O.91 11.321 77.1 iO.)8 

3 14.4 14.76 11.98 9.20 13.10 12.32 13.38 8.28 12,75 

4 13.58 12.fl4 12.32 15.20 9.90 13.12 14,3B )1.34 13.05 

5 13.76 1E3.0E3 17.34 16.42 12.46 14.98 14.2 lOG.3E 15,19 

6 lo.9O 11.28 6.14 13.00 )1.1b 13,04 10.34 73.86 11.26 

7 11.d4 14.22 13.04 9.lb 13.32 k.20 14.24 89.52 12.79 

8 11.16 13.4b 9.5b 9.4b 9.58 10.68 11.011 74.91 10,65 

9 13,b2 14,43 ).4.lb 12.00 12,44 10,92 13,98 91,bO 13.08 

10 16.28 12,G 13.42 15.94 15.ld 13.14 15.82 102.44 14.63 

Total 137,b2 137.10 120,82 127.12 122.lb 128.2'l 132,45 905.46 

i Calculated valuo for rnising plant 

01 



Table 5. NGTH OF 11 PETIOLE IN CSNTIMETERS AS 
ON OCTOBLF 1-a, 1950. AVRAG OF FiVE M1ASTJRLNTS. 

Reps. 

Clones i II III IV V 11 VII Total 

i 21:.O 22.O 2.9O 19.0 23.80 2.4O tO.1O 151O 22.30 

2 13.20 12.50 12.00 19.70 11.70 12.*191 11.851 74 13,62 

3 i'.;o 19.20 17.90 I.iO ic.iO lr.40 1,10 11C..70 1..EY7 

4 15.00 2.10 17.90 2(.10 13.bO 1..00 1,5O 1C.iO 17,15 

5 1,.10 20.70 16.00 1..9O :L;.40 17.50 12.90 17.98 

6 L.00 15.90 .5O 1.O 1.7O l.7O 14.0 1O.3 

I 1.b0 20,GO 13O 1c.8O 1.00 17.70 1.8O 12.30 19.11 

8 13.0 14.60 14.10 14.30 13,00 12.oO 12.021 93,2 1.35 

9 14.oO 17.30 17,oO 19.40 1.b0 16.00 14.40 11.20 

10 19,90 14.O 16.30 1?,i0 18.00 16.30 i.±0 14.70 17.J1 

Totrl 171.O 180.60 161.90 179.3O 137.80 163.89 14.37 1178.6 

i Calculated va1e for nii'.sing plant. 

a) 



Appendix Table 6. ENGTh OF THE MIDDLE LEAFLET I CETITERS AS RECORDED 
ON SEPTEMBER 2-3, 1960 AVERAGE OF FIVE NEASImEMENTS. 

h e 

Clones I II 1111V V VI VII Total 

1 3.58 3.58 2.80 3.26 3.62 3.42 3.10 23.36 3.34 

2 2.48 2.74 1.82 3.10 1.72 2.221 ))51. 16.34 2.37 

3 2.94 3.2c3 3.03 2.60 2.98 2,88 2,92 20.68 2.95 

4 3.44 3.04 4.06 4.14 3.36 2.88 3.70 24.62 3.52 

5 3.06 3.14 3.24 3.52 2.88 3.18 3.76 21.73 3.11 

6 3.50 3.40 1.54 3.18 2.86 2.22 2.40 19.10 2.73 

7 2,54 3.24 3.04 2.38 3.32 3.30 2.76 21.08 3.01 

8 1.90 2.16 2.22 1.82 2.38 2.18 2.021 14.68 2.11 

9 3.38 2.78 3.16 2.60 2.80 2.36 3.48 20.56 2.94 

10 3.44 2.88 3.14 2.98 3.22 3.46 3.02 22.14 3.16 

Total 30.26 30.24 28.10 30.08 29.14 28.10 28.42 204.34 

1 Calculated value for missing plant. 



Pppendix Table 7. 1NGTH Oi flit. MIDDLfi LAFT IN CiENTIMETERS AS R1CORDED 
ON SEPTEMBLR 13-15, 19604 AVERAGE OF FIVE MEASUREMENTS. 

Reps. 

Clones I II III IV V VI VII Total 

1 4.08 4.25 4.16 3.36 4.00 3.86 3.36 27.54 2.92 

2 3.30 2.00 .44t 3.16 2.40 2,761 2.5ô1 19.45 2.Bô 

3 3.60 3.92 3.66 2.84 3.04 3.22 3.62 23.92 3.41 

4 3.44 2.96 3.80 3.8s 3.3C 4.06 3.26 24.'7Es 3.54 

5 2.70 3.b4 3.b2 3.52 2.7b 3.6 2,98 22.60 3.22 

6 3.Si6 3.4k:, 2.2 3.32 3.8 2.d6 2.oO 3.22 

7 3.b .64 3.74 3.96 3.74 3.48 .34 3.bO 

8 2.36 2.68 2.76 2.54 2.22 2.38 2.201 17.14 2.49 

9 3.46 3.60 3.22 3.20 3.46 3.24 3.58 23.76 3.39 

10 3.82 4.04 37( 3.66 3.68 4.20 3.08 25.94 3.70 

Total 34.06 35.10 33,44 33.94 31.76 33.34 30.81 232.99 

1 Calculated value for missing plant. 

co 



Appendix Table 8. INGTh OF ThE MIDDLE LEAFLET IN CE!ITIMETERS AS RECORDED 
ON OCTO&R 1-3, 1960. AVERAGE OF FIVE AS1RENTSI 

Rep e 

2: I. ij: IV V V]: VII Tot1 

i 4.36 4.20 4.40 3.50 4.1A 4.22 3.44 28.30 4.04 

2 3.lE 3.30 2.92 3.92 3.12 3.36k 2.301 22.08 3.28 

3 3.86 4.24 3.92 3.86 4.12 3.56 3.04 26.66 3.81 

4 3.14 4.44 4.0 4.12 4.02 4.4k. 2.88 27.22 3.89 

5 3.& 4,12 3.50 4.00 3.88 3.50 2.42 25.10 3.58 

6 3.30 3.94 2.48 3.80 3.32 3.54 2,74 23.10 3.30 

7 3.3: 3.92 3.14 4.16 3.84 4,48 2.48 25.34 3.6e 

8 2.42 2.9e 2.74 2.64 3.04 2.84 1.78 18.42 2.77 

9 3.60 3.92 3.22 3.6e 3.60 3.66 2.82 24.50 350 

10 4.26 4.46 3.40 4.22 3.74 3.88 2.96 26.92 3.84 

Total 35.10 39.48 33.92 37.90 36.92 37.46 2E.86 247,64 

Ca1cu1 .. ted value for misin . plr 



Appendix Table 9. WIiTH OF THE MIEDLE LEAFLT IN CENTIMETERS AS RECOHtEL 
ON SEN Bfl b-3, 16O. AVERAGE 01 FIVE MEASiJREENTS. 

eps. 

Cloues I II III IV 'J VI VTI TotM.l 

i 3.02 2.86 2.20 2.54 2,78 2.38 2.32 18.10 2.58 

¿ 2.14 1.42 i:.46 1.70 l.83 1.EV71 13.9? 2,04 

' 2.76 .64 2.14 2.50 2.20 2.26 17.18 2.4b 

4 ¿.18 '.16 .34 2.72 2.26 2.12 2.1 15.94 2.29 

5 .26 .1d .26 ..16 2.20 2.28 2.14 15.48 2.21 

6 .34 2.68 1.22 2.62 2.2 1.78 2.12 15.08 2.15 

7 
54 2.22 2.14 2.26 2.30 2.18 1.82 1.46 2.21 

8 1.96 2.18 1.92 1.60 2.04 1.98 l.80 1.98 1.95 

9 2.14 .24 2.10 1.88 1.90 1.70 2.36 14.40 2.06 

10 2.56 2.16 2.26 2.26 2.46 2.3 2.10 16.28 2.32 

Total 23.86 23.38 20.50 22.64 22.46 27.06 25.95 155.35 

1 Calculated value for missing plant. 

o 



Appendix Table 10. WIDTH 0F THE MIDDt 4AFIT IL1 CEITI?TERS AS RECORDED 
ON SEPTEMrR 13-15 AVERAGE 3F FIVE MEASTYRE1ENTS. 

r6P3. 

C1one I II III IV V VI 1)11 Total 

i 3.34 3.18 3.D4 313 3.23 2.7r3 2.63 21.r3 3.0c3 

2 2.5O 2.3 2.22 2.72 1.30 2.341 2.26 16.50 2.40 

3 3.03 3.2(3 2.9G 2.00 2.83 2.53 3.10 10.44 2.92 

4 2.22 2.12 2.42 2.56 2.42 2.60 2.30 16.64 2.37 

5 2.L3 2.43 2.50 2.63 2.00 2.3C 2.30 15.53 2.$G 

6 3.10 2.92 1.30 2,33 2.74 2.3 2,O 18.82 2.) 

7 2.44 2.80 2.52 2.60 2.43 2.42 2.54 17.30 2.5]. 

2.40 2.53 2.54 2.43 2.13 2.33 2.29 16.91 2.42 

9 2.43 2.33 2.22 2.44 2.56 2.43 2.44 16.90 2.41. 

lo 2.4 2.63 2.54 2. 2.61 2.64 2.40 18.34 2.62 

Total 26.50 27.03 24.84 :6.73 25.04 25.42 24.61 1o.l9 

i 
Calculated vaJue for missing plant. 



Appendix Table 11. WIDTH OF ThE MIDDt LEAFtT IiT CEiTIMETERS AS RECORDED 
ON OCTOBER 1-3, 1960. AVERAGE OF FIVE MEASuREMENTS. 

Clones I II III IV V VI VII Total 

1 3.6 35u 3.74 3.O43 3.44 3,42 3,44 24.2 3.47 

2 2,74 2.40 2.4R 3.44 2.79 2,74 2,55 19.l? 2.77 

3 3,72 3.90 3.l5 3,22 3.96 3.OR 3.04 24.O 3.44 

4 2.4e 3.O 3.O 2,8 2.92 3.l 2. 2O.4 2.92 

5 3.02 3.4C 2.90 3,02 2.94 2.66 2.42 20.36 2.91 

6 3.14 3.50 2.42 3,43 2.84 3.1 2.74 21.2e 3.04 

7 2.62 2.96 2.38 3.00 2.98 3,00 2.4e 19.42 2.77 

B 2.32 2.9fl 2.54 2.44 2.44 2.70 2.391 l.1l. 2.62 

9 2.84 2.9B 2.78 2.59 2.88 2.88 2,82 19.76 2.W 

10 2.94 2.86 2.fl2 3.14 3.00 2.99 2.96 20.70 2.96 

Total 29,76 31.58 28.24 30.34 30,19 29.7 27.72 207,60 

I Calculated value for rni3sinC plant. 



ppondx Tabl.e 12. SPREAE F ThE PLANT AS ESTIMATf;D P Y TIlE PTODUCT 
LUGTH X ?TrTH. SEPTEMBER 2-3, i9EO. 

heps. 

Clones I II III IV V VI VII Total 

:i 22.50 iJ.2O 15.75 1.4.A5 18.90 23.10 10.73 122.O3 1743.20 

2 7.50 7.95 2.38 13.36 2.72 L41 .2O 44.13 P5.8O 

3 7.92 11.10 .4O 3.1 11.20 .70 10.50 M.73 91.85 

4 1O.M 14.72 8.40 1.00 7.28 4.00 7.50 69.54 993.42 

5 11.40 11.52 19.35 1O.O . 4 9.00 7.20 94.51 12)/.2B 

6 13.26 8.12 3.50 3.40 9.00 p.75 3.80 51.8 733.28 

7 11.84 17.34 13.20 F3.96 13.O0 12.00 5.32 6.66 1238.00 

8 6.90 9.52 4.56 7.20 4.O 7.80 3.17 4951 79.67 

9 8.32 9.72 12.58 9.60 12,00 10.50 8.25 70.97 1J)1.5 

10 14.70 F.40 9.00 14.00 18.00 11.20 12.54 87.84 1254.86 

Total 114.98 114.47 93.97 103.28 117.44 10,&9 723.04 

i Culcu lato valuo for iiissin plant. 



Appendix Table i3. SPflEAIJ OF ThE PLANT AS ISTIMTEt BY THE PRODUCT 
LENGTH X WIDTH. SEPTELFER 13-15, 1960. 

epi 

Clono2 I ii: iii iv V VI VII Total 

1 34.65 21.00 23.50 17.3O 28.PC 27.90 2O. 17.1O 2472 

2 12.25 12.95 7Q4 21.'0 6.21 97,131 95471 8O.1J 1217.00 

3 17.10 18.90 16.7? 6.0 14.62 9.90 18.00 101.74 1453.43 

4 14.2 19.35 16.77 16.00 9.57 13. 14.7 1O4.8 14S9.7i 

5 9.74 18.00 22.O? 22.05 21.l 14.70 16.3L 134.O 1915.00 

6 18.2C 17.20 2.l 9,60 22.56 15.60 8.E4 94.70 1352.86 

7 13.C 22.50 14.10 27.00 19.RO 9.00 129.67 1852.42 

8 11.F 17.20 7.3O 11.°0 8.1' 1O.72 8.991 76.20 1121.50 

9 17.1C 19.35 22.50 2O,0 19.35 17.10 137.52 194.57 

10 27.50 18.'t 11.tC 22.00 22.0 24.48 28.RO 163.42 23M.57 

Total 187.00 18.0 162.3r 162.03 18l. 165.49 151.O flo4.2 

1 Calculated vaine for mis3irig plant. 



Appendix Table 14, SPREAD OF THE PLANT AS ESTIMATED BY ThE PRODUCT 
LENGTh X WIETH. OCTOBER 1-3, 1960. 

Reps. 

Clones I II III IV V VI VII Total 

i 48.80 39.30 35.60 42.50 45.90 45.70 31.20 289.00 4123.5? 

2 26.30 21.60 17.50 7.5O 17.90 21.501 14.701 157.00 2416.00 

3 40.20 43.00 29.30 23.10 36.40 29.50 32.10 233.60 3337.14 

4 25.50 48.80 44.40 38.30 21,70 3o.60 24.30 239.60 3422,36 

5 33.70 41.20 47.00 33,30 46.50 30.30 29.60 267.60 3822.86 

E) 37.50 30.50 10,30 27.40 26.50 29.60 21.40 183.20 2617.14 

7 36.00 47.80 52.10 38.70 50.30 44.20 20.90 290,00 4142.86 

8 25.80 30.50 22.40 25.40 16.70 20.40 14.501 155.70 2303.33 

9 36.80 41.90 40.20 46.90 47,40 35,50 36.70 285.40 4077.14 

10 52.30 38.30 34.10 41.60 47.60 39.30 39.50 29o.20 4l9,57 

Total 363,40 332.90 32,9Q 360.20 356.90 333,10 264,90 2394.30 

i Calculated value for mi5sing plant. 

C), 



Appendix riable 15. SPREAD OF ThE PLANT AS MEASURED BY THE PRODUCT 
tkNGTH X WIDTH. OCTOBER 29, 1960. 

Røps. 
Clones I II III IV V VI VII Total 

i 28.50 37.20 :. ' 6.70 27.00 20.90 24,10 20.90 185.30 26.47 

2 22.10 17.50 8.50 2''.4O 1C.1O 12.001 12,101 1C9.70 17.12 

3 20,90 20.70 15.90 5.70 10,90 3.5O 11.30 102.90 lc.70 

4 s.5O 31.00 ¿4.50 25.80 18.10 16.50 16.50 160.90 22.93 

5 19.60 21,30 25.70 19.60 17.40 13.60 16.50 L3ó.70 19.10 

6 1v7.60 28.40 1C.1O 18.50 lo.60 16.50 19.70 124.40 17.il 

7 18.50 31.00 38.70 18.70 20.90 17.50 15.40 160.70 2.95 

8 19.60 27.10 15.40 lo,50 14.30 11.70 1.701 114,30 16.9 

9 16.50 24.10 20.90 24.40 3.50 18.70 17.20 154.30 22.04 

10 20.90 25.50 17,00 17.40 16.50 22.10 19.70 139.10 19.87 

Total 212,70 2'2,8O 203,40 198,00 175.20 161.20 1(2,0O LH5.30 

i CRiculated v1ue for ing plant. 



Apr)nd1x Table 16. NATURAL H1IG11T OF THE PLANT IN CENTIMETERS AS 
RECORDED ON SEPTEMEER 2-3, 1960. 

Reps. 

Clones I II III IV V VI VII Total 

1 10.00 10.00 12.00 15.00 12.00 12.00 9.00 BO.00 11.43 

2 .00 9.00 .00 1.5.00 5.00 3.O41 3.901 C4 8.00 

3 6.00 11.00 14.00 4.00 .00 8.00 1..0) 4.00 9,14 

4 8.00 ).00 10.00 11.00 8.00 3.00 10.00 64.00 9.14 

5 7.00 1.3.00 17.00 11.03 13.00 11,00 11.00 86.00 11.95 

6 G.00 10.00 4.00 8.00 7.00 3.00 6.00 49.00 (.00 

7 9.00 J.00 12.00 11.00 16.00 12.00 15.00 84.00 12.00 

8 7,00 7.00 5.00 6.00 i.00 S.00 12.731 50.73 6.33 

9 7.00 14.00 10.00 11.00 11.00 10.00 8.00 71.00 10.14 

10 6.00 9,00 12.00 11.00 13.00 13.00 12.00 76.00 1O.d5 

Total 74.00 101,00 102.00 101.00 100.00 96.04 104.>3 679.'57 

i Caloulated value for ml. ssing p1:& . rit. 

CD 



P.pendix Ta1D1 t7. TJRAL HEIGHT IN CENTIMETERS AS REC)RDED 
o s ' PTEBER 13-15, 1960. 

Reps. 

C1orms I ii: iii iv V 'II VII Tot&1. 

I 20.00 3.5.00 20.00 1.O0 20.00 27.00 14.00 L51.00 12.71 

2 14.00 ].4.00 10.00 18.00 7.00 14.641 11.291 3(3 12.60 

1E;.00 12.00 17.0e 14.00 ie.00 12.00 16.00 1O.00 1.71 

4 13.00 1.0O 11.00 14.00 Ç.00 1.O0 15.00 92.Ou i2.14 

S 1.00 17.00 21.00 16.00 1.O0 1.00 14.00 114.00 1.2d 

i.00 14.00 7.00 10.00 11.00 10.00 11.00 72.00 11.14 

7 17.00 14.00 15.00 14.00 23.00 19.00 12.00 114.00 ie.28 

8 14.00 13.00 12.00 9,00 9.00 12.00 ,951 72.95 11.50 

9 10.00 13.00 13,C) 16,00 16.00 16.00 14,00 97.00 13.36 

13 22.00 15.00 17.00 17,00 12.00 23.00 14.00 120.00 17.14 

Tat1 156,00 142.00 142,00 143.00 138.00 164.64 131.14 1016.73 

1 Ca1i1ated ira1e f cr iss1ng piart. 



Appendix Table 18. NATTJRAL HEIGHT IN CENITERS AS 
RECORDED ON OCTOBER 1-3, 1960. 

hops. 

Clones I II III IV V VI VTI Total 

1 23.00 26.00 28,00 24.00 30.00 30.00 23.00 189.00 27.00 

2 24.00 20.00 15.00 27.00 15.00 21.511 21.891 144.40 20.20 

3 21.00 22.00 19.00 17.00 22.00 18.00 26.00 145.00 20.71 

4 19.00 23.00 21.00 22.00 18.00 26.00 26.00 155,00 22.14 

5 20.00 23.00 30.00 20.00 28.00 21.00 19.00 161.00 ¿3.00 

6 1c.O0 20,00 8.00 19.00 18.00 19.00 15.00 117.00 16.71 

7 ¿0.00 28.00 18.00 20.00 20.00 22.00 19.00 147.00 21.00 

8 17.00 19.00 15.00 15.00 13.00 18.00 28.421 125.42 16.17 

9 20.00 22.00 21,00 ¿0.00 ¿1.00 20.00 ¿2.00 146.00 20.85 

10 28.00 19.00 19.00 ¿1.00 21.00 ¿6.00 ¿5.00 159.00 22.71 

215,00 222,00 194.00 205.00 206.00 221.51 225.31 1488.82 

i Calculated value for rnissin8 plant. 

(O 



Appendix T&1e 19. NATURAL HEIOET IN CENTIMETERS AS RECORDED 
o OCTOFR 29, 19GO. 

- 

iouies I II III Iv \ vi. VII 'i1otal 

i 18.00 16.00 14.00 12.00 15.00 14.00 15.00 104.00 14,5 

2 11.00 11.00 3.00 10.00 6.00 7,751 3)71 56.92 8.20 

3 12.00 12.00 10,00 9.00 9.00 7.00 8.00 t7.00 9,57 

4 L'.00 11.00 12.00 13.00 9.00 12.00 9.00 79.00 fl.2. 

5 14.00 12.00 11.00 12.00 11.00 12.00 9.00 61.00 11.57 

6 10.00 13.00 5.00 13.00 9.00 12.00 12.00 74.00 10.57 

7 8.00 15.00 6.00 11.00 8.00 10.00 10.00 68.00 9.71 

8 9.00 9,00 5,00 5.00 10.00 8.00 7.711 53.71 7.67 

9 11.00 9.00 10.00 16.00 12.00 9.00 11.00 78.00 11.14 

10 12.00 13.00 11.00 11.00 9.00 11.00 17.00 84.00 12.00 

Total 118.00 121.00 87,00 112.00 98.00 102.75 1O0.38 745.63 

i Calculp4ed m1ue for p1'nt. 

(O 
o 



Appendix Table 20 LENGTH OF THE LONGEST STOLON IN CBNTIMETERS 
AS RECORDED ON SEPTEMBER 2-3, 1960. 

Re:. 
Clones i II iII IV V VI VI I Iota? x 

1. 19.70 16.00 17.10 12.10 17.00 23.00 15.10 120,00 17.14 

2 20.30 12.80 10.00 15.10 8.00 14.63? 12.941 9377 13.24 

3 10.60 16.00 12.60 3,50 14.00 15.00 21.00 92.70 13.24 

4 15.00 25.50 16.20 22.30 7,30 15.50 13.50 115.30 16,47 

5 ib.70 9.50 19.00 15.20 20.00 7.50 16.00 104.90 14.98 

6 13.00 7.00 2.00 10.20 15.10 17.00 5,30 69.60 9.94 

7 18.00 21.00 18.50 15.50 25.60 17.50 11.50 127.60 18.22 

8 13.00 11.10 6.50 10.40 5.50 14.50 
9571 

70.57 10.17 

9 11.10 19.20 16.50 L5,1O 15.00 17.20 16.50 108.50 15.51 

10 22.10 15.20 li.10 ¿3.80 24.00 17.00 22.00 136.20 19.45 

Tot&i 158.50 153.30 130.50 141.20 151.50 160.83 143.41 1039.24 

I 
Calculated valuo for missing plant. 

(0 
1.-4 



Appendix Table 21. IIGTH OF ThE LONGEST STOLON IN CENTI1TERS 
AS RECORDED ON SEPTEMBÌR 13-15, lOCO. 

Reps. 

Clones I II III IV V VI VII Total 

i 18.50 15.20 1Ç.5O 17.00 2Z.00 2.00 17.30 13G.5O 13.93 

2 25.00 18.60 13.60 23.50 12.50 18,651 18.391 130.24 16.64 

3 1C.00 22.00 1C.50 1C.70 1C.00 15.00 26.50 12.7O 17.b3 

4 22.20 30.00 23.50 27.30 12.00 21.70 22.50 159.40 22.77 

5 20.60 18.70 25.00 19.70 23.00 15.00 2C.00 142.00 2C.28 

6 19.30 12.00 3.80 11.50 19.00 17.oO 11.oO 94.a) 1.41 

7 22.20 23.00 29.00 22.O 27.00 20.z0 15.oO 158.70 32.57 

B 12.10 18.50 13.90 11.10 1l.O 13.50 13.181 93.78 13.43 

9 13.50 26.90 20.00 20.00 22.00 19.oO 22,20 149.10 21.30 

10 27.0 20.00 18.30 25.00 30.00 24.50 23.00 170.O 24.33 

Total 201.70 204.90 182.30 198.50 196.00 194,85 192.17 1350,42 

1 Calculated value for nissing plant. 

to 



ippendix Table 22. lENGTh OF THE LONGEST STOLO! 1fl CENTIMETERS 
AS 1ECORDED ON OCTOBER 1-3, 19GO. 

. 

Clones I II III 1V V VI VII riOtl 

i 23.50 25.00 25.60 18.50 23.50 21.00 19.50 15(3.50 22.7 

2 33.OU 27.50 21.60 30.20 15.60 23.301 23.461 174.S 25.5 

3 28.00 21,00 26.40 20.30 20.00 20.00 2E3.00 163.70 23.33 

4 28.50 37.00 61.50 30.00 23.00 2Ç,OO 27.00 20G.00 2Ç.42 

5 26.50 22.5O 28.00 28.00 25.O 21.bO 22.00 173.50 24.78 

6 24.00 17.20 9.00 18.00 20.50 20.00 15.50 124.20 17.74 

7 29.50 31.00 30.20 23.00 25.00 2.00 21.00 1E3.70 2C.24 

8 20.00 22.00 18.60 16,40 15.00 16.40 16.331 124.73 1,06 

9 28.20 27.00 22.00 29,00 29.50 25.00 27.50 188.20 26.88 

10 33.00 23.50 20.50 25.00 23.00 21.00 22.50 168.50 24.07 

Total 174.20 253.50 233.40 238.40 220,30 221.20 222.79 1663.79 

1 Calciilsted v1e for rnistn plent. 

co 
CA 



Appendix Table 23. NUMBER OF IERNODFS IN ThE' LONGLST 3T.DLY IT 
CETITIMErERS AS Rì'CO1WED ON SEPTEMBER 2-3, 1960. 

rteps. 

C13n3 I II III y Viliotal ï 

i 9.00 ¿3.00 8.00 7.tfl 10.00 11.00 8.00 31.00 3.71 

2 9.00 7.00 7.00 5.00 7.8Ol Q()l 47.32 6.8) 

3 7.00 7.00 7.00 3.00 3.00 3.00 3,00 4.00 .l4 

4 3.00 10.00 4.00 10.00 .00 3.00 7.00 52.00 7.43 

5 Ç?.00 v.00 10.00 7.00 12.00 ESCO .00 3.0O ?.00 

6 7.00 4.00 2.00 6,00 Ç?.00 E'.00 4.00 40.0') 5,71 

7 9.00 10,00 7.00 S.00 11.00 .0Ö 6.00 60.00 3.57 

8 10.00 8,00 4.00 7.00 4.00 D.00 6.071 48.01 7.00 

9 7.00 8.00 8.00 5.00 6.00 0.00 7.00 00 7,57 

10 9.00 i.00 6,00 11.00 6.00 9,00 11.00 61.00 .71 

Total p4,00 74,00 6,00 7,O0 75.00 83.80 66.09 518,69 

1 Ca1cu1a'td vc.luc for iicsing plant. 



Appendix Pablo 24. NUMJER OF INTRNODES IN TIlE tONGEST STOLON AS 
RiCORDEt ON SLi1EMR 13-15, 19'30. 

Reps. 

Clones I 1! 111 I'tT V VI VII Total 

i 8.00 7.00 11.00 9.00 9.00 l.00 9.00 65.00 

2 12.()O 9.00 10.00 7.00 9.5ll O.T?f:L 65.2C 9.O 

3 fOO 9.00 '1.00 6.00 ,OO t/ oo 55.00 8.00 

-i 10.00 12.00 8.00 12.00 ." 11.00 10.00 6.00 S).00 

5 li.O() 8.00 lö.00 9.00 13.00 7.00 8.00 6i,00 9.30 

6 9.00 7,00 2.00 4.00 11,00 .,.O0 6.00 48.OL 6,80 

7 12.00 10.00 11.00 12.00 15.00 13.00 7.00 83.00 11.40 

8 13.00 9.°0 9,00 7.00 7.00 7.00 7.17l 5417 '.&O 

9 9.00 12.00 7.00 8.00 9.00 1.00 10.30 62.00 8.30 

10 12.00 9.00 8.00 12.00 12.00 12.00 11.00 76.00 10.80 

TotRi 98."O 92,00 FS.O0 9S.00 9F,1 F37.2 645.43 

i 
Calculated va1u for missing plant. 

(n 



Appriix Tb1e 25. NUMEER OF IN BNO!DE IN IE LONGEST STOLON AS 
RECED ON OCTORER 1..3, 

repn. 

Ciorie I II III 
- 

V Vi VII Total 

i 13.00 13.00 14.00 11.()O 14,00 11.00 12.00 138,00 25.?1 

2 16.00 14.00 11.00 L..00) E.00 11.42 11.7 84.99 12.40 

3 12.00 Ç?.00 ;.00 10.00 10.00 9.00 13.00 7.00 10.28 

4 12.00 20.00 15.00 1.0o 2.00 lo.00 12.00 )t)1OO 13.F7 

5 13.00 li.00 i5.00 1i..O3 k.00 10.00 11.00 8.0O 12.00 

6 12.00 11.00 6.00 0.00 12.00 fl.00 7.00 39.0O 911 

7 15.00 16.00 14.00 11.00 12.00 11.00 12.00 01,00 13.00 

8 12.00 15.00 11.00 9.00 8.00 11.00 10.331 76.33 11.00 

9 11.00 12.00 7,00 10.00 12.00 10.00 11.00 73.00 10.43 

10 17.00 ).00 .00 15.00 9.00 0.00 10.00 77.00 11.00 

Total 13,00 130.00 110.00 111.00 107,Ou 108.2 109.90 E09,32 

1 Calculated value for rniin piaiL. 



Appendix Table 26. AV1RAGE lENGTH OF INTERNODE IN THE LOGET STOLON 
Iç'I CENTIMETERS AS RECORDED ON SEPTEMBER 2-3, 1960. 

Feps. 

Clones I II III IV V VI VII Total 

i 2.18 2.00 2.14 1.72 1.70 2.09 1.33 13.71 1.96 

2 2.25 1.33 1.43 2.51. 1.60 1.901 13.40 1.92 

3 1.51 2.28 1.80 1.16 1.75 1.87 2.10 12.47 1.78 

4 1.R7 2.55 2.02 2.23 1.46 1,93 1,92 13.98 2,00 

5 1.74 2.37 1.90 2.17 1.67 1.90 2.00 L.75 1.96 

6 1.85 1.75 1.00 1.70 1.67 2.12 1.32 11.41 1.63 

7 2.00 2.10 2,64 1.93 2.3 1.94 1.92 14.86 2.12 

8 1.30 1.38 1.62 1.48 1.37 1.6]. 1.421 10.18 1.46 

9 1.58 2.40 2.06 1.63 ¿.50 1.91 2.35 14.43 2.06 

10 2.45 2.17 2.01 2.16 3.00 1.70 2.00 15.49 2.21 

Total 13,73 2O.:3 18.62 18.69 19.05 18.97 18,79 133.68 

1 Calculated value for missirì plot. 



Appendix Table 27 , AVERAGE LENGTh OF INThRNODE IN THE LONGE3T STOLO 
IN CEI1TIMEPERS AS RECORDED ON SEPTEMBER 13-15, 1960. 

Ropi, 

Cione I Ii Iii IV IT VI VII Total 

i. 2,31 2.17 1.77 1.39 2.55 2.23 1.92 14.84 2.02 

2 2.08 2.07 1.36 2.61 1.78 1.43 2.01 13.34 1.9P 

3 2.28 2.44 2.39 1.78 1.78 2.14 2.4]. 15.17 2.17 

4 2.22 2.50 2,99 2.29 2,00 1.97 2.25 16.17 2,31 

5 1.87 2.34 1.92 2,19 1.77 2.14 2.50 14.73 2.10 

6 2.14 1.7]. 1.90 2.87 1.73 1.94 1.93 14.22 2.03 

7 1.85 2.30 2.54 1,87 1.80 1.58 2.21 14.15 2.02 

8 1.51 2.05 1.54 1.58 1.64 1.93 1.75 12.00 1.71 

9 2.05 2.24 2.86 2.50 2.44 2.73 2.22 17.09 2.44 

10 2.27 2.22 2.31 2.08 2.50 2.04 2.27 15.69 2.24 

Total 20.53 22.04 21.48 21.66 19.99 20.68 21.47 147.90 



Apperndix Table 28. AV2RAGE LENGTH OF INTERNODE IN TH1 LONGEST STOLOi IN 
CETIMTiiRS A RECORDED ON OCTOEER 2-3, 1930. 

FLC2. 

I II III IJ V VI VII Total 

1 1.31 1.92 l.B3 1.68 1.68 1.91 1.92 12.75 l,Tl 

2 2.06 1.95 1.96 2.32 1.95 2.011 2.11 14.37 2.050 

3 2.33 2.33 2.93 2.03 2,00 2.22 2.41 16.25 2.321 

4 2.7 i.5 2.10 .50 2,55 1.93 2,25 2.22]. 

5 2.04 2.03 1.87 2.54 1.4 2.15 2.50 15.07 2.152 

6 2.00 1,56 1.50 2,00 1.71 1.32 1,93 12.52 1.7)8 

7 1.97 1.94 2.16 .09 2.08 2.18 2.21 14.33 2.390 

S 1.67 1.47 1.69 1.82 1.37 1.49 1.731 11.74 1.670 

9 2.56 2.25 3.14 2.90 2.46 2.50 2.22 18.03 2.575 

10 1.94 2.61 2.56 1.67 2.55 2.33 2.27 15.93 2.275 

Total 20.75 19.92 21.74 21.55 20.79 20.54 21.55 146.34 

1 
Calculated value for missing plant. 

ci) 



Appendix Table 29. DF STOLONS PER CLDUI AS 
CORDED ON ZEPThMBER 2-3, 1960. 

2!es I i IiI IV V 'JI 1II Total 

i 1.o0 l.00 15.00 15.00 13.00 20.90 10.00 117.30 1.71 

2 '.00 5,00 2.00 13.O0 3.00 .21 ..)O1 41.22 '.GO 

3 .uO 3.O0 4.00 0.00 .O0 '7.uO ".uO 43.00 .14 

4 ,:;.00 11.00 .00 .ù0 200 c.00 47.00 .71 

5 3.00 -.00 11.00 '7.00 .00 .O0 .00 43.00 .85 

6 12.00 3.)0 .0O '.00 l.00 3.00 .U0 54.uO '.71 

I .O0 1.00 15.00 '.00 O.oO .O0 .00 5'.O0 

8 p.00 lí'.00 3.00 0.00 .U0 .Ò0 (331 4.U3 .(7 

9 IC.00 19.00 12.00 l'.00 1.u0 5.00 ,00 9.0O L.28 

10 .0.00 C.00 C.00 10.00 16.00 11.00 iL,00 S,U0 1.14 

Total 101.00 107.00 0.00 0.00 9'7.00 80.62 62.05 

1 Clcu1atod vui'ie for rnising plant. 

o 
o 



Appendix Table 30. NU2ßR 0 STOLONS PER CLONE AS 
Fth;C ORDEL O2 SE 1iMfR 13-]. , 1 CO. 

Reps. - _____________ 

C1:c, : ji III I V VI VII Total i 

L 2,.3O 22.30 lü,OO 15.30 ld.00 2,.O0 l.00 l.oO ln.28 

24.00 .CO 8.00 22.00 C.cO ].cr,3 3) 9O]. 

' 14,iO ]7.CO 9.00 1O.O 19.00 10.00 15.00 04.00 L.43 

4 1L3.G0 1.CO 12.CO 15.00 5.00 15.00 7.00 84.00 12.00 

5 10.00 12.O 1.0O 1C.00 11.00 13.00 7.00 82.00 11.'71 

6 20.00 2.O(i .0O 12.00 1.0O 1'.00 11.00 102.00 14.57 

7 ).OÛ 16,00 22.00 9.00 17.00 11.00 5.00 91,00 13.00 

8 21.00 14.00 6.00 1Z.O0 U.00 11.00 6.62 '7C2 11.67 

9 2.,O0 26.00 17.00 25.00 26.00 10.00 15.00 146.00 20.86 

lo i.00 i..U0 12.00 14.00 2i..00 1k3.00 L,O0 11,0O 15.71 

Tots]. 11.U0 1&,O0 120.00 11.00 L5.00 141,7 100,20 100.93 

i Calculatud value for m133in piìt. 

H 
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Appendix Table 31. VISUAL ESTIMATES OF RECOVERY RATEI) FflOM 
1, NO RECOVERY, PC) 10, FULL RECOVERY, ON OCTOBER 29, 1960. 

Reps. 

Clones I II IiI Tot1 P-c. 

1 10.00 10.00 8.00 9.00 9.00 10.00 10.00 66.00 9.43 

2 5.00 6.00 2.00 5.00 3.00 3751 3541 28.39 4.20 

3 0.00 7.00 4.00 2.00 4.00 2.00 4.00 31.00 4.43 

4 8.00 6.0 6.00 5.00 4.00 6.00 4,00 39.00 5.z7 

5 7.00 7.00 7.00 8.00 5.00 5,00 6.00 45.00 6.43 

6 7.00 10.00 2.00 10.00 3.00 8.00 8.00 43.00 6.86 

'7 3.00 9.00 7.00 8.00 6.00 7.00 5.00 45.00 6.43 

o 6.00 7.00 6.00 6.00 4.00 4.00 5.021 38.02 5.50 

9 5,00 8.00 8.00 9,00 10.00 7.00 6.00 53.00 7.57 

lo 7.00 8.30 7.30 3.00 7.00 7.00 7.00 46.00 6.57 

Total 66.00 78.00 57.00 65.00 55.00 59.75 53,66 439.41 

1 
Calculated value br ni1ssin plant. 

o 



Appendix Table 32. IMP CORRELATIO! COEFFICIF:.S 
vARiAB;1 C)RPETÂTìD WIT1 DF MATTrR YIET) 

]A1)INO CLOV1R (n 70), 1960. 

(r) PO TWTY-FOUR 
(GM/PLANT) IN 

X24 22 2l :2O '19 
: X1 \ R 

X0 O.'i512 O.b29 O.i,93 0.1721 O.kbO9 0.bi9 0.99 O.o&0 U.îj0 
xl -0.1166 0.4314 0.4550 0.1515 0.3547 0.590) 0.45: O.173 0.5944 
X. -0..21O O.tho7 0.2006 O.477 O.oO 0.7E3 O.00 0.u1Y5 
X3 -O.5049 0.4644 O.644 0.0670 0.398 0.5052 0.3900 0.5316 O.534@ 
X4 -0.Ob5 O.'5 O.o1 J.13 O.th02 0.i9 O.51O 0.b5 
X5 -0.2941 0.4726 0.5225 0.2726 0.408 0.5300 0.4355 0.51135 O.4OO 
X6 -0.4446 O.6ni8 04284 0.ïblO 0. 5 47 0.078 0.4168 0.4005 
X? -O.253O 0.539 O.749 0.0108 0.3171 0.5679 0.4176 O.6538 O.7351 
Xe -0.766 O.uóO5 O.1bt36 0.i5 )43 O.B5 O.13 O.oz6 0.,11ó 
X9 -O.3037 0.6219 0.7043 0.2267 0.443 O.6l6 0.5326 O.73C4 0.7021 
X)0 -0.i724 O.d418 0.,105 0.2?90 O.43 )0O2 O.,8 0.O8 
XI1 -0,2472 0.4218 0.4922 0.0ti5 0.1455 0.334 0.3921 0.5655 0.54'4 
X12 -0.O398 0.4087 0.b197 0.0042 O.653 0.±18 O.7?7 0.6004 0.)'76 
X13 -0.2118 0.3808 0.4069 0.O349 0.3217 0.3434 0.3ì7 0.524 0.3470 
xi4 -0.2246 0.'±Y04 0.45b8 -0.099 0.o1 0.2o2 O.i.16 0.1o8 0.ifl5 
X15 -0.3132 0.3&)9 0.370 -0.0539 0.1°40 0.2237 0.OF43 0.1355 0.2029 
X16 -O.U177 34r, 0.353 0.488 0.367 0.i340 0.185 O.8s44 1.0000 
xl? -0.1020 0.4758 0.5146 0.2758 0,4310 0.7P20 0.7w t; 1.0000 
X] -O./95 0.'*030 0.27 0.ó522 O.499 0.0U8 1.u000 
X19 -0.1393 0.4646 0.5056 0.3232 0.5157 1.0000 
X20 -0.1275 0.C)08 0.742 0.i28 1.0000 
x21 -c.Iczz; o.12;11 0.0262 1.0000 
L:,2 -0.1463 0.7848 1.0000 

-0.2231 1.0000 
x2 1.0000 

1 See text Table 2 Cor identification of variables. o 



Appendix Table 32. (contlntiod) 

X15 X14 X13 X12 X11 Xio X3 X X7 

A0 U.46U0 O.51t:, O.ibd O.59Û 0.5605 0.4333 0.7765 O.71 0.7001 

X, 0.4203 0.443E 0.6368 O.619 0.5733 0.6180 O.E52 O.56 O.6O 
X2 O.4O O.44 O.53i7 O.b7bO O.5Z30 O.53 O.66b9 O.t/1d4 O.711 

X,' 0.6301 O.54'93 0.6334 0.6437 0.3423 O.&'4° 0.7732 O.79 O.844 
X4 O.465 O.4;&6 O.7L6 O.5Cè2 O.4h/ O.4$ O.G21 0.6OìO O.6O 
Xr, 0.525 O.611. 0.6577 0,5C52 0.3779 O.46Z O.29 0.656 O.i65 
x 0.6980 0.4554 O.57'i3 0.4009 0.5021 O.2bO 0.6706 0.521 O.5E63 

X' 0.4820 0,49l O.5P90 0,6237 0.7209 O.5Z28 0.8274 O.B3O 1.OflOO 

x O.4$O O.4C25 0.5381 0.65Cl 0.7109 0.5193 O.83b 1.0000 

X O.43'TC 0.3°2 0.5100 0.502. 0.&92 0.58E 1.0000 
Xj0 0.1666 0.2140 0.3148 0.5630 0.5198 1.0000 
X 0.584 0.4013 0.4'"76 0.6497 1.000e 
X 0.4515 0.4r19 0.507 1.0000 
X 0.647e 0.7006 1.000C 
X1 0.7010 1.0000 
X15 1.COrO 
X16 
X,r7 

18 
À19 
X20 
o, 

2 
23 

X24 

o 



Appendix Table 32. (continued) 

X6 X5 X4 X3 X2 X1 X0 

X0 0.5321 0.6477 
X1 0.4673 0.6481 
X2 0.3858 0.6151 
.2(3 0.6850 0.6879 
X4 0.5939 0.7623 
X5 0.6825 1,0000 
X6 1.0000 
X7 
Xç3 

X9 
X10 
X1] 
X12 
X13 
X14 
X15 
X16 
X17 

X19 
X20 
X21 

X23 
X24 

0.5691 0,7264 0.5993 
0.6881 0.6870 0.7012 
0.694 O.685 1.0000 
0.6426 1,0000 
1.0000 

0.5843 1.0000 
1.0000 

-J 

o 
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Appendix Table 33. NUMBER OF LAVES COUNTED ITHIN A 10 x lo CM. FRA 
LOCATD OV1JR 'UIE LEAFIEST PART OF THE PlANT. SPTEMB'R 13-15, 1960. 

hep3. 

Clonì I It III il J TI .Li io al 

:i. 9.00 14.00 14.00 11.00 3.00 10,00 6.00 72.00 10.2:3 

2 14.00 15.00 1,O0 9.00 7,00 1O.bO 10.74 70.34 11.bO 

3 l3.u0 6.00 11.00 9.00 8,U0 8.00 16.00 74.00 10.57 

4 9.uO 11.00 7.00 7.00 7.00 8.00 8.00 57.00 8.14 

5 14.G0 7.G0 12.0( 8.00 11.00 5.00 10.00 67.00 9.5? 

6 9.00 13.00 13.00 11.00 11.00 11.00 1l.(j() 79.00 11.28 

7 3.00 10.00 11.00 8.00 11.00 10.00 7.00 65.00 9.28 

8 14.00 15.00 10.00 10.00 14.'0 15.00 12.61 90.61 7.30 

9 10.00 7.00 12.00 lo,Ou L.00 11.00 9,00 75.00 10.71 

lO 6.00 1),O0 10.30 7e00 14.00 3,00 8.00 69,00 9.86 

Total 109.00 111,00 116,00 93,00 104.00 96.60 98.05 727,h 

I-J 

o 
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Appendix Tqble 34. GENOTY AN SQUARES FOR THE VARIABtS ASSOCIATED WITH 
YIiLI AS RECORDED IN THREE DIFFERENT DATES. 

Character Measured 
Sept. 2-3, 

1960 

Rating Date 
Sept. 13-15;---- 

1?60 
Oct.T-3, 

1960 

tcecovery 
Oct. 2, 

19EO 

Inth of .he pe tiole 17 .98Z2** 

____ 

18 .0396** 47 .97O7* 
Length of the middle 

leaflet l.l66** l.3543k* l.2303** vidth of the middle 
leaflet O,2875** O.4337** O.5821** 

Spread of the plant 827527.81 -* l59O94.8 * 44l4E82.77 10.06210 Natural height 23.9905 45.4081** 33.4926 29.7657 -* 
Length of the longest 

stolon 7].947* 97,7375** 96,6070** 
number of internodes 

in the longest 
stolon 7.9450* 13.8614** 11.4553* 

Average length of 
internoce in the 
longest stolon O.3698** O.2790** 0.5224** 

Number of stolons per 
clone 9F3.7579** 68.RE3S5* 

Visual ratinl; for 
recovery 16.83l7* 

Leafiness (IO x lo frame) 11.9568 

Mean square for dry matter yield: 2861.2916** (October 8, 1960) 
Mean square for th ruatter percentage: 17.9085* (October 8, 1960) 

* Significant at the 5 percent level. 
**Significant at the 1 percent level. 

I-J o 
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Appendix Table 35. FIELD P1A FOR T 
REPLICAThI) CLOAL NI3TSERY. OF LADINO CLDVER, 1960 

Rp1ication 
2 3 4 5 6 7 

4 5 6 6 1 10 4 

2 6 1 10 S 5 9 

5 3 5 4 5 6 6 

3 8 4 3 4 3 1 

8 2 2 5 7 9 10 

6 4 3 1 3 7 3 

1 7 7 2 9 4 5 

7 1 3 7 2 1 7 

10 10 9 8 3 31 

10 9 9 8 10 91 

I Substituting rnis2in plants. 


