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E'ALUATON OF MF2,NGBEAN (VIGNA RADIATA (L.) WILCZEK) I 

:VSTRAI T"C0LUMB..A - ISS0URI,I1973 

Earl E. Watt, Richard E. Swindell, Vas D. Aggarwal, Wachara Purivirojkul,
 

Ellis C. Benhham,.DaeT.Sedh-l*er, arnd*jM. Poehlman
 

Evaluation trials of mungbean.strains at Columbia, Missouri in! 
1970, 971, and 1972 have been reported previously. Department(UMC., 

of Agronomy Miscellaneous Publications 71-4, 72.-9, and 73-6). In this
 
report data from the evaluation of,473 strains grown in 1973 are
 
presented. Of these, 184 strains were grown in replicated plots and
 
289 in single row plots. The strains originated from many sources
 
and, mostly, have been grown as received without purification. Data
 
are listed on plant and seed characteristics as in the 1970, 1971,
 
and 1972 reports. These experimental trials are a continuation of
 
our efforts to evaluate the genetic potential within the mungbean
 
sp.ecies. 

STRAINS GROWN IN 1973
 

The 473 mungbean strains grown in 1973 are.listed in Table 1 with 
the Mo. (University of Missouri, Columbia) accession number, the U.S.
 
Department of Agriculture P.I. (Plant Introduction) number, name or
 
other'identification.of the strain:where available, and the country
 
of origin. In the succeeding tables only the M number is used for
 
brevity. The importance of the P. I. number is stressed since that
 
is the number by which the strains are identified and maintained in
 
the germ plasm collection of the U.S. Department of Agriculture,
 
Plant Introduction Station, Experiment, Georgia.
 

The 117 strains wit$ accession numbers M2 through.M416 had
 
been grown at Columbia in:previous years and performance data for
 
those years were included in previous reports. The 356 strains with
 
accession number above M416 were new. Strains M417 through M487
 
and M528 through M558 were received by the authors from various sources.
 
Strains M488 through M527 and M559.through M778 were received from
 
the USDA Plant Introduction Station, Experiment, Georgia. The latter
 
group M559 through M778, are a part of the collection of mungbean
 
strains sent to the USDA from Iran when the Regional Pulse Improvement
 
Project at Teheran, Iran, was terminated, in .1972. M1062'is a
 

iSeveral scientific names have been used with the'mungbean. In 
the 1970 and 1971 reoorts we used Phaysolus aureus Roxb. In the 1972 
report and in this aeport' we az'e u--ng Vigna 'Ta ta (L.) Wilczek 
(See Verdcourt, Kew'Bul. 24: 556-558, 170y).* Vin-radiata is 
recognized as the name for the mungbean by the-MU7. Department of,
 
Agriculture (See Gunn, Crop Sci. 13:496, 1973).
 

2This research is financed in part by the U.S. Agency for
 
International Development, Department of State, Washington, D.C.
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selection fro&ad hybrd pq1a$oe nd O63 and MI064 are reselections
 
qf.older strains.
 

M-THODS USED IN GROWING;-THE CROP
 

One hundred And eighty-four strains were grown in replicated
 
plotis and 289 in single row plots on the University of Missouri,,
 

.
Bradford Farm, Columbia, Missouri, in 1973. A plot,consisted' of'.a
 
's'ibgle-row, 15 feet in length with a three foot spacing between rows.
 
sixty seeds,were- planted in each plot but due to variations .iri ger­
mination 'nd emergence actual.plant spating varied somewhat. A
 
randomized block.design was used for the replicated plots with 167
 
strains 'planted inthree replications and'17 strains planted in two
 
replications only as seed supply of the latter group was short..
 
The'munabeans were planted in areas on which mungbeans had been grown,
 
in 1970 and 1971, s:O.'the *seed was not inoculated with a Rhizobium
 
culture. It was treated with thiram (tetramethylthiuram disulfide),
 
In order to bring the soil up to a high fertility level as measured
 
by a soil test, fertilizer was applied to the plots ahead of planting
 
at the rate of 200 lbs/acre. (224.g/ha).pf 6-24-6 and 200 lbs/acre
 
(244 kg,/ha) of 0-45-0. An herbicide, chlcramben (3-amino-2,
 
15*dichlorobenzoic acid), was applied at time of planting at a rate
 
of .3 lbs/acre (337 .kg/ha:).. .
 

Replication l:was planted on June 1. A ,heavyrain that evening
 
crusted the soil and reduced emergence so that stands were not
 
unifdrm.in~this replicationl-Due to wet soil'conditions planting
 
ofrj@eplications 2 and'3 tqs delayed' untii June 8.. Excellent stands
 
were obtained in the two latter replications...
 

Harvesting of early flowering strains was started in September
 
but most.strains were not ready for harvest until October. Harvesting
 
was facilitated by'spraying with a defoliant while the leaves were
 
still green and after most of the pods were ripe so that' the seed's
 
Could be. threshed out readily. Precipitation was extremely heavy
 
during September and early October. This interfered with harvesting.
 
pnd:resulted'in a high percentage of stained and damaged seeds,
 
especially in the strains with a prbstrate or spreading growth
 
type where many pods could come into'contact with the soil. The
 
.plants were cut with a sickle and threshed on a raspbar nursery
 
thresher. After threshing, the seed was' dried'. in ovens maintained
 
at approximately 90-95 degrees Fahrenheit (33-35 degrees Centigrade)
 

The drying was necessary because portions of'green or wet leaf
 
fragments remained with the seed.
 

The Bradford'Farm is iocated approximately 39 degrees north
 
latitude, 92.5 degrees west longitude and .750 feet (228 metezis)
 
altitude. The mean monthly 'temperature and precipitaton or the
 
period June through October, 1973, follows:t
 

http:224.g/ha).pf
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Temperature and Precipitation Data from the Bradford Farm,
 

Columbia, Missouri, in 1973.
 

Number Days
with Maximum 
Temperature 

Temperature of 
Mean Mean 90°F Precipi-

Maximum Minimum Average (32.2°C) ration Normal 
Month F C F C F C or Above in. cm. In. cm 

June 83 28 63 17 73 23 2 2.79 7.06 4.34 11.0 

July 88 31 67 19 77 25 11 5.20 .13.21 3.41 8.6 

August 88 31 65 18 76 24 13 0.77 1.96 3.81 9.C 

September 78 26 60 16 69 21 2 7.73 19.63 3.88 9.A 

October 71 22 51 11 61 i6 i 0 5.43 13.79 3.12 7.' 

The 1973 season was characterized by cool temperatures and, except
 
for.August, precipitation above normal. The maximum temperature reache,
 
90'degrees Fahrenheit only on two days in June, 11 days in July, and
 
13 days in August. Precipitation exceeded the normal in June, July,
 
September, and October. The heavy precipitation in September and
 
October interfered with harvesting and resulted in considerable
 
staining and damage to the seed.
 

AGRONOMIC DATA AND HOW IT WAS OBTAINED
 

The agronomic data for the 473 strains grown in 1973 are reported
 
in Table 2. Data of strains not marked with reference to a footnote 
are means for three relications, except for yield data which are means 
for replications two and three only. 'Strains marked with the footnote 
reference number 2 were grown in replications one and two only and 
the average is reported for these two replications. Strains marked 
by the reference to footnote nuber 1 were grown in one replication 
only. Procedures for collecting data and recording notes are as followr 

Yield: Yields are recorded in kilograms/hectare.,
 

Plant Type: Plant type is a visual rating of I to 5 as follows:
 

l=prostrate, 2-semipro trate, 3-intermediate,
 
4=semierect, 5-erect,' 
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Leaf Size: Mature leaves were classified 1 to 8 for size by comparison
 
with charts of leafZ outlines varying-in area. The leaf size
 

..... cla-ses-and...approximate area of each are as follows:
 

1=6 sq. cm. 4=26. sq. cm. 7=70 sq. cm.
 
2=12 sq. cm. 5=34 sq, cm. 8=145 sq. cm.
 
3=18 sq. cm. 6=55 sq. cm.
 

Ddys to Flower: Number of days frow planting tofirst open flower.
 

,Days to Ripe: Number of days ofmhpiantiig to fird't ripe pod. 

Plant Height: Average height in cm of the main axis of two randomly
 
selected plants in each replicationi
 

Branch'Length: Average length in cm of the first lateral branch from
 
.two randomly selected plants in each replication.
 

Pods/Plant: Average number of pods at time of harvest on two randomly
 
selected pl6nts in each replication*-.
 

Seeds/Pod: Average number of se'eds in-Pive ra'ndomly selected pods in.
 
each replication.
 

1000-Seed Weight:. Weight in grams of 100 randomly selected seeds from 
each replication multiplied by ten so data can be presented in 
whole~numbers. . 

Virus Score: Visual estimation of the proportion qf 'the total plot
 
showing viral symptoms, as identified by rugose leaf or leaf
 
puckering, plant stunting, and flower abortion expressed on a
 
scale of 1 to 100. Identification of the specific virus (or
 
viruses) present was not made.
 

Mildew Score: Visual rating for mildew infection on leaves at
 
maturity based on a score of 1 (resistant) to 5 (susceptible).
 

DISCUSSION 'OF RESULTS
 

Yield
 

*The yields of the mungbean strains.grown at.Columbia in'1973 are
 

reported in Table 2 with the strains listed in order of the accession
 
number. Yields are reported for 307 strains, only. The 166 remain­
ing strains were not harvested due to nonflowering, late flowering so
 
that the pods did not ripen before frost, or low production due to
 
excessive viral injury, or for other reasons.
 

Yields, overall, were lower than in.previous years. The mean
 
yield for the 307 strains was 575 kg/ha as compared to 1273 kg/ha
 
for 70 strains in 1972, 924 kg/ha for 201 strains in 1971, and 777
 
kg/ha for 321 strains in 1970. The lower mean yield in 1973 was due
 
both to a less favorable environment in 1973 and to low inherent pro­
ductivity and viral susceptibility in the 356 new strains. The
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highest.yield' 1853'kg/ha.was- produced by strain M333. This compares
 
wi*th ma'imum yiblds of; 27O8 kg/ha. for M118 in 1970, 25148 kg/ha for
 
M90'.iri- 1971, and 1966 kg/ha for M4 in 1973. M90 has the highest
 
average yields.over the 4-year period with a mean yield of 2046 kg/ha..
 

.,Yieldsand dther data for 72.(15%) highest yielding strains grown
 
in 1973.are listed in Table 3... The mean yield of the 24 (5%) highest 
yielding-strains was 1540 kg/ha. The. 10,highest yielding strains.are 
M333, M410, MlO1, M90, M135, M235,"1M349, M339, M232, and M348. 

.
Type

Plant 


As observed in previous years many of the higher yielding strains
 tended to have a low, prostrate or semiprostrate type of growth with
 

short central stems and long lateral branches. This plant type has
 
distinct disadvantages..as, the pods-may touch the ground reducing seed
 
quality. Damage may be-especially.severe in seasons with high precipi­
tation during-the pod.ripening period-such as the 1973 season at
 
Columbia. This type of plant is less desirable for machine harvesting,
 
also. We have been.cldssifying strains into five plant types, 1
 
prostrate) to 5 (erect) by visual observation. On this basis 43 strain.
 
9%) grown in 1973 were classified as semierect to erect with plant
 
type scores of 4 or higher. Six of these strains (1.2%) were classi­
fied from 4.2 to 4.5. The six strains with plant type scores above 4
 
were M277, M3793 M411, M529 (with scores of 4.2), M445 (4.3) and
 
M375 (4.5). Only two of the 43 strains yielded over 650 kg/ha (Mk41,
 
1206kg/ha and M466,.lO66kg/ha). Twenty of the 43strains were nPt
 
harvested for yield due to apparent low productivity. Viral incidence
 
was high in the semierect strains with virus scores of the 43 strains
 
averaging 26.3. Exceptions were M411 and M466, each of which had a
 
virus score of 6.7. By contrast, 38 semiprostrate strains with plant
 
type scores of 2 or less produced an average yield of 1170.kg/ha and
 
an average virus score of 6.6.
 

Leaf Size
 

It has been observed in the pa-st Zthat high yielding strains tended
 
tO have larger leaves which is assumed to.-be an expression of plant.
 
vigor., To:evaluate the leaf .size strains were.classified on a scale,
 
oT..1 to 8,.-The 473 strains varied from a score of 2.0 to 7.7 with
 
an-overall mean of 5.6 Forty-one stralnp (8.7%) were classified 7.0
 
or" above. All except 14 of these-strains had yields above the mean
 
and 19 of the strains'were in .the.72 (15%) highest yielding stroins.
 The strains with largest leaf size were M206 (7.7), M195 (7.5), and
 

M439, M349, M235, M90 (7.2).
 

Days to Flower
 

The mungbean.strains ranged from 35 to 106 days to-first flower
 
at Columbia, Missouri, in 1973.with a,meail of 58 days. Four strains
 
M320, M325, M431. and M558).did not flower. Two of these strains
 
M320 and M325) had been grown at Columbia in 1970 and had failed to
 
flower in that season. The two earliest strains were M678 and M689
 
which flowered in 35 days after planting. M299 and M672 flowered in
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36 days. M299 had been the earliest strain to flower in the three
 
pibviods seasons. Twenty strains' (4.2%) flowered within 40 dayst
 
of planting bnd 146 (30.8%). flowered withii 50 days.; Sixty varieties
 
(12.9%) Irequired 70br more days to flower:. The mean number of,days
 
to flower for the ten highest yielding strains was 53. These dat&',
 
confirm observations made in previous years that moderately early
 
flowering strains are favored for.highest yield at Columbia, Missouri.
 
The earliest strains to floWer-are not the highest yi'elding becahse they
 
have small plants, mature early and ,,do .not utili'ze the full deason. The
 
late maturing etrains do not have time to mature a *1arge set of pods
 
before being killed by frost. Mainy of the late flowering strains had.
 
high virus scores, also. In some of these strains flowering may have
 
been delayed due to the effects of the virus.
 

Days to"Ripe
 

The days to first ripe pod rang#d from 52 to 109: days with a mean
 
-of 77 days. Strains flowering aft r.85 days did not generally 'produce 
ripe pods before frost. Overall, te mean .days from first flower to 
first ripe pod was 19 days as compared to 21 days ifi 1972. This 
'difference probably ref.lects the lack of precipitation during August 
which resulted in faster pod ripening. 

Height of Plant
 

Height ranged from 20 t6 97 cm with a mean of 56 cm. This com­
pares with a mean of 75 cm for the 10 highest yielding strains. The
 

20 earliest maturing strains averaged 47 cm in height and 317 kg/ha in
 

yield. This confirms earlier observations that the early maturing
 
strains tend to be sh6rt and'Ipw in productivity and that large plant
 
size is associated with high yield.
 

Branch Length
 

The 473 strains grown in 1973 ranged from 5 to 88dm in length
 
of the lowest lateral branch with a mean of 40 cm. The 10 highest
 
yielding strains averaged 63 cm for branch length. Branch length
 
combined with height is a Measure of size of plants and) in general, a
 
large plant is needed to hang a'large number of pods to obtain a high
 
yield. However, long branches are Undesirabie if they droop and permit
 
the-pods to lay on the ground., Plants with short erect branches would
 
be more desirable if they would support a large yield of pods. Con­
trasting types with regard to height'and branch length are M203, which
 
had a height/branch length ratio of .84, and M374 which has a height/
 
branch length ratio of 1.25
 

Pods per Plant
 

Pods per plant is one of the components of yield. 'The utility of 
large plant. size to hold ,a lrge yield of. pods has already been stressed 
Number, of pods per plant wee counted on 399 strains and; varied from
 

2 to 246 with a mean-of 41." Sixteen-. rains had no'.ripe pods due to
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nonflowering, late flowering or virus damage. Pods were not.counted
 
on 58 strains due to apparent unproductivity which in many cases
 
resulted from high viral infectivity. Pods per plant is an extremely
 
variable character being influenced by soil fertility, soil moisture,
 
plant spacing, date of first flowering, disease, and other factors
 
both environmental and inherent. Pods per plans may be the most
 
important yield component affecting productivity. In this environment
 
plants were widely spaced which favors a high-number of pods per plant.
 
Data is needed also on pods per plant with close spacing and high plant
 
populations.
 

Seeds per Pod
 

Seeds per pod is a.second. compnnent of yield. Data were obtained
 
on 455 strains. The number of seeds per pod varied from 5 to 15 with
 
a mean'of 10.4. The ten highest yielding strain. varied from 11 to 13
 
seeds per pod with a mean of 12. -Three strains, M132, M650, and M721
 
had 15 seeds per pod. None of these were in the 15% group of high
 
yielding strains. Fourteen strains had 14 seeds per pod. Eight of
 
these (M530, M340, M4, m'619, M317, M103, M590, and M547) were in the
 
15% group of highest yielding strains.
 

1000-Seed Weight 

Seed weight is a third component of yield. 1000-seed weight was
 
obtained on 406 strains and varied from 14 to 70 gm with a mean of 38.
 
The strains with the largest 1000-seed weight are M396 and M403 (70gm);
 
M395 and M400 (68 gm); M389, M391, M398, and M406 (67 gm); Ml11, M394,
 
M397, m405, and m455 (66 rm). In the three previous years M101 had
 
ranked one or two for seed weight, but we had not grown it in comparisor
 
with any of the other strains listed above, all of which originated in
 
the Philippines. Since M101 has a dull seed coat color, some of the
 
new strains may be a better source of genes for improvement of seed
 
size than M101 as all of them have bright green seeds except m405,,
 
which has yellow seeds.
 

Virus Score
 

Viral symptoms similar to those observed in previous years
 
rugose or puckered leaf, plant stunting, flower abortion, reduced
 
pod set, deformed pods were widespread and heavier than observed in
 
previous years. The particular virus, or viruses causing these
 
symptoms were not identified. Virus scores were obtained on the 473
 
strains. The range in scores was zero to 90 (on basis of I to 100)
 
with an overall mean of 36.2. Twenty one strains received scores
 
of zero, one strain a score of 0.7, seven additional strains scores
 
of 1.7, and one strain a score of 2.0. Eighty nine strains (18.8%)
 

received scores of 10 or below. On the other end of the scale, 134
 
strains (28.3%) received scores of 60 or above. The average yield
 
of 29 strains with virus scores of 2.0 or below was 1412 kg/ha (one
 
strain with a score of zero did not flower). Only three of the
 
134 strains with virus scores of 60 or above yielded above 500 kg/ha,
 
the highest yield being 672.1 kg/ha (for M687). Seventy nine strains
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,in ;thb-!lattergroup weIre not .even:h'birves ted. due .toappa.ren. 49Y.:.prO­
ductivity,'.. .. , 1, 

The heavy viral infections if 1973 r' in~coftrasto the 1its
infections observed in 1972.- 'The bxatt'rea ons for the variation.in
 

level of infection in the different years is*not known but-the presence
 
bf insect vectors is suggested. 'In 1973 there was more rainfall-than
 
in 1972 and'this may have favored-ahigher population of vectors in 
-1973 than in 1972. 

Mildew Score
 

Mildew became widespread in the latter part of the season. This 
was.similar to the development of th# mildew disease epidemics 
observed in previous years. Mildew "scores ranged from zero to 5. 
The strain given the zero score, M320, was also given a zero score 
for virus. This strain produces a virry plant and did not flower. 
M320 was observed to be. resistant to mildew in 1970, the only other 
year it has been grown. Eight s.trains were aiven mildew scores 
under 2. They are M90, M91, M213, M232, M239, M409, M472, and M475.
 
Fourteen additional strains were given mildew scores of 2.0. Two
 
hundred and thirteen strains were given scores of 3.5 or higher, 103
 
strains were given scores of 4 or higher, and 7 strains were given
 
scores, of 5. Except for M213, all strains with mildew scores below
 
2.0 also had low virus scores. 

http:variation.in


Table 1
 

List of 443 Mungbean Strains Grown at Columbia, 1issuri.in 1973
 

MOl,(Vissouri) USDAP.. 

Acc. No. No." Nane Origin 

M2 368266 Baisakhi India 
368268 Shinin- toong 1 

V:14 368278 Jalagaon 781 
MiS 368279 (fro Health Food Store, Taiwan 

St. Louis) 
M20 368283 Jharsufuda 4-8 Orissa, India 
?121 368284 Jhain .%ang 1-4 
12 368285 " 5-1 
123 368286 " 3-1 
125 368288 Bhatili 3-4 
It27 368290 " 2-7 
128 368291 " 2-3-7 
129 
M36 

368292 
368297 

Kendrapada 1-2 
Kusuri 1-7 

M38 368299 " 1-10 
1140 368301 Banpur 1-4 
'47 368307 An-ul .3-6 
?'73 368329 Baisakhi india 
W176 Mhiahoria 12 tt$A 
1179 Toxus Jumbo USA 
'81 EB 6 USA 
M90 223711 India 
!191 223802 " 
11101 271401 
11103 271406 
f1111 2C8586 
1112 274402 
118 180311 India 
1121 OAE14 58-62 USA ' 
M127 374140 Korea 
11130 
1'132 

374142 
368330 

(from ' t. 'long Konp) 
Kharaon 

'long Konq 
India 

M'135 31080 'USA 
!1137 31287 Parto of 
111138 31288 t 
1140 31290 
M15S 31710 
!1174 164775 India 

http:1issuri.in
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Table 1 
(continued) 

Mo. USDA 
(Ifissouri) P.I. 
Acc. "No. No. Name Origin 

1.175 164889 Guatamala 
H194 180313 India 
11195 ,180315. 
!1203 183136 Gohar :" 
1206 183459 
W213 201868 Iran 
M227 211735 Afphanistan 
It232 212907 India 
'233 212908 H. 

M235 •213015.. .. 

M"238 214334 
V277 
J299 

246130 
271405 

Iadagascar 
Inadk 

M304 273487 Korea 
V.317 29b9i5" China 
1320 305072 Thailand 
11325 305077 ' h 
!1330 374144 'ija. Patna, India' 
V333 374146 !1t.,Calcutta, Ihdia 
1338 
11339 

362313 
362327 

ChungnamchaerAe 
!umngnokdu 

Korea 
" 

V340 362318 Kan,.uonjaerae 2 
V341 
N343 

362328 
362317 

Nogduja 
Jaeraejone 3' 

, 

11344 362296 Charaejong 4 ", 
11346 362298 t 8 
11348 362320 Yunrkijaerae 1 
"4349 362321 3 
?1350 362322 5 
11351 362323 8 
11352 362324 10' 
11355 374149 Chungbukjaerae 
.358 362301 4 
,1359 362302 5 
1!361 3623.04 " 7 
1'362 362305 t 9 It 

1'364 362307 " 12 '4 
Y,365 
1367 

362308 
362310 

13 
17 ." 

M'370 374150 t iS" . I 
1371 369765 UPCA -3 Philppines 
1374 369768 " -176s fIGS0-10A i 
11375 369769 " -178 
11377 369771 " -195 
11379 369773 " -200, CES-14 
1381 369775 " -202 



Mo.(1lissouri) 

Acc. No. 


14332 

11383 

M385 

1386 

!1387 
!388 

M389 
1,390 
1,1391 
f1392 

11393 

!394 

'!395 

11396 

1397 


p398
n399 

M400 
M401 

14402 

H1403 

M404 

iT405 
!!406 
M407 
M408 

V409 


?1410 
1,,411 

M412 

f413 

P414 

I!41S 

..1416 

V417 

1,1418 

M420 

11421 

1422 

11423 

11424 


11425 

11426 

11427 


USDA

P.I.
 

No. 


369776 

369777 

369779 

369780 

369781 

369782 

369783 

369784 

369785 

369786 

369787 

369788 

369789 

369790 

369791 

369792 

369793 

369794 

369795 

369796 

369797 

369798 

369709 

369800 

369801 

"378022 
378023 


37.8024 
:30§37 

370638 

371813 

371814 

371815 

371816 

378026 

37S027 
378620' 
37 ,

7
-31793 

3780351 

378025 


376846 

376847 

376848 


Table,,!
 

(coniiii.edy
 

Name 


UPA. -203 

" -204
 
" -213, r--1
 
" -214, V'-2
 
" -215, Md-3
 
" -288 

i -359j CES-3
 
" -360, CES-7
 
" -361, CES-17
 
" -362, CES-19 

" -363, CES-28
 
" -364, CBS-55 

it -365, CES-59 

" -366, C,S-78 

" -367. CES-187 

" -3.68,pEG.fG-4.
 
" -369,. EGIG-6D
 
,, .. 37Q,. EGrG-7
 

.71, EG1, C-12
 
" -32, EG .I-13
 
" .37.3,. t.:1S-2
 
" -374., EG"G. '16
 
" -37.5.,. E'1!(-17 

" -376, EG Glabrous
 
" .-V7.
 
'!orden 39 

(from Health Food Store,


,• N.Y.,C. .,. 

Hybrid ,4i., 

T-2
 
Klawng jin Da 

•" •
 

"a'Led Glang'
 
Tua Tawny
 
S-8
 
S-9 

S-12
 
PS-16 

PS-7 

PS-10
 
(from Health Food Store, 

St. Louis)
 

Ph 6901 Chieng Hlai Univ. 

Ph 6902
 
Ph 6903
 

nrigin
 

Philippines
 

"
 

""
 
."
 
it 
"
 

"
 

Canada 
Peru
 

India
 

Thailand
 

.­

"
 
"
 

India-. 

Thailand
 



12 

Table 1 
(continued) 

4o, USDA 
(Hissouri) P.I. 
Acc. No. ;.No. Name Origin 

M428 
11429 

376849 
376850 

Ph 6904 
Ph 6905 

Chieng,I!ai>!Univ;..
it 

Thailand 

1930 376851 Ph 6906 
14431 376852 Ph 6007 
)1432 376853 Ph 6903 
3433 376854 Ph 6909 
M34 376855 Ph 6910 SW 

143S 376856 Ph 6911 
1436 376857 Ph 6912 
M437 376358 Ph 6913 
1'438 376859 Ph 6914 ,It 
!439 376860 Ph 6915 " 
11440 376361 Ph 6916 
'441 376862 Ph 6919 
'442 376863 Ph 6920 
1443 376866 (from "'arket, Rangkok) 
1444 376867 Tua Kiaw Klonj Jinda 

("hi '. Rice Station.) 
!1445 376868 Tua Kiaw Pak Flong Talad 

(Phi 1. Pice.Station) 
1446 376869 Tua Kiaw 'Suphanburi 

(Phi 'I. nice Station) 
!1447 376870 Tua Tavmy N'a Led "'un­

(Phi ". "ice'Station) 

f'449 376918 (from "arket Hong Kong) 1!ong Kong 
t450 376919 " -."1 
1*4S1 376920 I 
114S2 376921 (from "arket, Calcutta) Indiat 
NS3 376922 (from "arket, Taipei)." Taiwan: 
1'44 376923 Glabrous No. 3 (Econ. Philippines 

I 376924 
Garden) 

I'D15-2 (Econ. Garden) 
"456 
f#47 

376925 
237069 

Yellow ?ungo (Econ. Garden) "' 
India 

T1458 239355 It. 
1450 251229 Pakistan 
4160 378032 'ui-1 India: 

1461 378033 G-65 "I 
1462 378034 "adhira 
N'63 378015 305 
1444 373036 Kheda 10 
INS 37C37 -1 2 i 
t14" 370038 fL. 5 

O47 378039 :TL 6 
ol4 377905 "L 8 

M 378041 !L 10 ' 
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Table..]
 
(continued)
 

Mo. USDA 
(Missouri) Acc.
 
Acc, No. No. Name nrigin
 

1472 Reselection from 118 USA
 
(PI 180l 311)
 

M473 SSVI India 
" 474 Shela Ifung 

475 Kanke "ultipurpose "
 
?4476 Barehai "
 
1477 D66-26 "
 
1478 JG-11 "
 
M479 H70-6 "
 

1480 H70-16 "
 

T-1481 Bolangir Local 
 "
 
1482 Krishna 11

!4483 T-51 4N , 
11484 T-51 4n-Dwarf mutant . 

11485 T-51 4n-Tall mutant " 
!4486 Pusa Baisakhi -Dwarf mutant
 
?1487 Pusa Baisakhi -Tall mutant 
I'488 164265
 
11489 164431 ,"
 
'1490 165529
 
M492 167356 Turkey.


11
 
M496 177496
 
1497 179958 India
 

11494 174297 

" 

1499 188687 Philippines 
!!00 199355 Kenya 
14501 201875 Iran 

M'98 180310 

1!502 '209669 S. Africa 
t.503 219613 Pakistan
 
'504 227248 Iran 

M505 249551 
11506 249552 " 
M507 305070 Thailand 
M510 313206 !exico, 
14511 :321115 Tanzania 
MS12 323283 Pakistan 

1."
11513 323284 
"
 !514 323285 
"
 1.451S 323286 


'1S16 323287
 
M517 323288
 
t'518 323289
 
11519 323290
 
1520 323291
 
M521 323293
 



14 ,
 

NO. 
(Missouri) 
Acc. No.' 

V522 

1.523 

1524 

!-325 

1526 

!527 

'1528 


1529 

11530 

"531 

11532 
M533 

M534 
"535 

!.1536 
71537 
1,1538 
539 

S440 

,1541 
M542 
!543 

M544 


'4545 

,1546 
I-547 
t,:48 

1.1549 

11550 
11551 
'1552 

14553 
1554 
11555 

,556 

11557 

11558 

?1559 

t1560 
1'561 

,4562 

M$63 

H564 

5 65 
11566 


USDA
 
Acc. 
No. ' 


323321 

346313
 
346314
 
346315
 
346316 

346317
 
377756 


377902 

377903 

777904 

377906 

377907 

377908 

377909 

377910 

377911 

377912 

37791'6 


378884. 

378885, 


378886. 

378887 

378888 

378889 
378890 

378891 

378892. 

254557 

305077 

376951 

376952
 
376953 

376954 

37695S 

376956 

376957 

376958 


Table,IC 
(continued): 

Name 


(Reselection M13# 

PI 201 868)
 

Iran Sel. 48-069-11007 

" 10827 

" 10961 

" 11167 


ML-1 

,L-3 
11-4
 
11L-9, 
!L-18" 
M'L-24 
HL-25 
TiL-29 
L-37 

1-L-38 
An Giang 

(market, Khurda, 

Orissa, India)
 

t
Bam Mai Somrong

Glossy Green 


.-7-A
 
1!-21-E 
MG-55
 
MG-55-3
 
Local-i Tan pod.
 
Local-2 Black pod
 
(markets Los Banos) 


NP-3 

NP-3-1
 
NP-4
 
NP-5-1
 
NP-5-2,
 
NP-6
 

Origin.
 

India
 

o 

USA
 

Iran
 
o
 
t
 
i
 

India
 
it 

','
 
."
 

.t
 
South.Vietnam
 
India
 

' 

..
Thailand
 

.9 

Philippines
 
Afghanstan
 
Thailand
 
India.
 

DQlhi.,--India 
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Table! 1 
(continued) 

Mo. USDA 
(Missouri) 
Acc, No. 

.Acc. 
No. Nare. Origin 

V567 376959 NP-7 Delhi. India 
M568 376960 NP-8 t 

M569 376961" NP-9 
V,570 376962. NP-11 
I1571 376963 NP-14 
11572 376964 NP-15-1 
1573 376965 NP-15-2 
11574 376966 NP-16-1 
1,575 376967 NP-16-2 
?1576 376968 Np-16-3 
N577 376969 NP-17-1 

578 376970 NP-17-2 '-

M579 376971 NP-18 
11580 376972 NP-19 
?,$81 376973,, NP-20 ". 
M582 376974 NP-21 
!L583 376975 NP-22 
11584 376976 NP-23 
M585 376977 ,P-26 
M586 376978 .. NP-27 If 
1.1587 376979 NP-28 'z, 
!!588 376980 NP-29 '1 
11589 376981 NP-30 
M'590 376982 NP-31 
R591 376983.. NP-32 
1-1592 376984 NP-33 ,t 
V593 376985 NP-34 
11594 376986 . NP-36 
M195 376987! NP-37 
1.596 376988 NP-38 
1597 37699 NP-39 
1598 376990 NP-40 ". 
1.1599 376991 Sind-4 Paitistan 
M600 376992 Sind-5 

0601 376993 .Ioong-6 
11602 376994 .loong-8 
'!1603 376995 ?loong-9 
1604 376996 1-2-52 Bihari-.ndia 
1,!605 376997 1-13-126 
V606 376998 1-28=15 
f1607 376999 1-40-12 
M608 377000 1-43-77 
11609 377001 1-73-4 
1.1610 377002 1-83-23 
1611 377003 1-97-107 
11612 
m4613 

377004 
377005 

1-105-30 
1-111-10 PS 
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Table,4,, 
(continued) 

Mo. USDA 
(Missouri)Ac. n: Acc.No. Name)-+ Origin 

1614 
11615 

?.-377006' 
'77007' 

1-115-75 
1-121-113 

Bihar; India 

14616 377008' 1-122-86 
14617 377009. 1-130-77 
M618 377010 11-52-l0S 
M619 377011 11-71-68 
1620 
M621 

377012 
377013: 

11-184-42 
II-249-57 TI 

11622 377014' 11-277-97 If, 
11623 377015 China-49 China 
11624 377016 EC 16563 
14625 377017 BRI Bihitoo .1n.dia 
M626 377018. Local 
M627 377019 EC 16562 
V628 377020 15001 USA 
1H629 377021, 15003 
1,630 377022. 15004 
?1631 377023 15007 
M632 377024 15008 " 
H633 377025 15009 " 
634 37702'. 15010" 

11635 377027, 15011 
14636 377028 15013 
M4637 377029. 15016 
14638 377030 15017 
11639 377031 15018 
M440 377032 15019 
11641 377033 15020 
11642 377034. 15021 
t1643 377035 15023 
V644 377036 15024 Brazil 
H645 377037 15025 India 
1.646 377038 .. 15026 I". 

M647 371039 15027 
M648 377040 15028 
M649 377041 15030 I' 
11650 377042 15033 ' 
1-51 .377043-.. 15035 
:',652 377044 15036 
453 377045 15040 

1654 377046 15041 
1655 377047 15042 .11 

"656 377048 15043 Tutky 
.1657 377049 15044 .I' 

1,658 377050 15046 Indig 
r4659 377051 15049 T 
H660 377052 15050 AE' 
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Tabl 1,
 
(continfued! 

Mo. USDA 
(Missouri) Ace. 
Ace, No. ,'No. Name ,.Origin 

!1661 377053 15052 Turkey .
 
11662 377054 15055 India
 
H663 377055 15056
 
M664 377056 15057
 
H665 377057 15058
 
!666 371058 15059
 
'1667 3.77059 15060
 
M668 377060 15062
 
!-1669 •377061 15063
 
11670 '377062 15064
 
1,671 377063 15065
 
'1672 377064 15067
 
H673 377065 15070
 
H674 377066 15071
 
1;675 377067 15072
 
,1676 377068 15075
 
M677 377069 15077
 
11678 377070 15081
 
1679 277071 15082
 
M680 377072 15084 Burma
 
M681 377073 15085 Iran
 
11682 377074 15089
 
M683 377075, 15090
 
M684 377076 15091
 
.1685 377077 15093 Afghanistan
 

. .
.686 377078 15095 

!687 377079 15096
 
M688 377080 15097
 
H689 377081 15100
 
11690 377082. 15101
 
M691 377083 15123 "I
 
14692 377084 15129 India
 
!693 377035 15130
 
1694 37708,6 15132
 
11695 377087 15133
 
'1696 377088 15134
 
?1697 37708P 15140 Pakistan
 
V698 377090 15146 Afghanistan
 
P1699 377091 15149
 
M00 377092 15151 "
 
M101 377093 15152
 
11702 377094 15154
 
M703 377095 15157
 

377096 15161
, 704 
A1705 37709,7 15163 Indid
 
H706 377098 15164
 
-1707 377099 15170 Giatijala
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No. 
(Missouri) 

Acc. No. 

M708 
H709 
M710 

M711 

M712 

M713 
1714 


1,1715 
14716 

1717 
1.1718 
M719 
M720 
,721 

M722 

M4723 
M724 

M725 
11726 
M727 

11728 
H729 
F-730 
"731 

1,732 
M733 

M734 
14735 
V7361737 

M738 
14739 
?1740 
V741 
K742 

V743 
744 
11745 

M746 
M747 

.T748 
,749 
W-50 
14751 
W72 
147053 

54 


USDA
 
Acc.
 
No... 

377.06' 
377101 
377102 

377103 

377104 

377105 
377106 

377107 

377108 

377109 

377110 

377111 

377112 

377113 

377114 

377115 

377116 

377117 

377118-

377119 

377120 

377121 

377122 

377123. 

377124 

377125 

377126 

377127 

377128
377129 


3771301 

377131 

377132 

377133 

377134 

377135 

377136 

377137 

377138 

377139 

377140 

377A41 

377142 

377143 
377144 

377145i 
377146 


Table,1
 

(conti )
 

Namw 

15171 
15173 
15174 

15175 

15178 

15179 
15185 

15188
 
15192 

15194 

15199 

15200
 
15202
 
15204
 
15205 

15206
 
15208
 
15210 

15211 

15212
 
15213
 
15214
 
15216 

15219
 
15220
 
15221
 
15223 

15224
 
15226

15227 


15229
 
15230 

15231 

15232
 
15233
 
15236
 
15238 

15240
 
15242
 
15243
 
15245
 
15248 

15250
 
15252
 
15255
 
15256 
15257
 

,Origin 

USA 
If_ 
India
 

'
 
ada'gassar
 

AMghanistan
 

Pakistan
 
'It
 

India 

'"
 

Korea 
Ind'fa 

Ivory Coast
 

. 

PakiStan
Iran 

ti
 
W 

'I 

I' 

.,.. 
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Table 1 
(continued) 

Mo. USDA 
(Missouri) Acc. 
Acc. No. No. Name, Otin 

14755 377147 15258 Iran 
M756 377148 "M.S': 9720/1 India 
1757 377149 'MIS. 9723 " 
M758 -377150 1,.S. 9721 i 
-1759 37715.1 1732/2 
M1760 377152 N.A. 5 
1176. 377153 1790/1 
11762 377154 Hyderabad 
11763 377155 1791 
M764 377156 M.S. .9719 Ol. 
M765 377157 1725/2 
14766 377158 !!.S. 9724 I. 

M1767 377159 M.S. 9720/2 
P768 377160 1535/2 
f1769 377161 1734/1 
11770 377162 V.S. 9784 
1771 377163 V.S. 9809 
!.772 377164 !.S. 9386 
M773 377165 OSU '-325 USA 
11,74 377166 ff-1-101 i 
1775 377167 OSU N-3 it 
M-7.76 377168 OSU %1-1 
W1777 377169 Orissa, India 
M778 377170 Sm 
Ml.062 Sel. from cross 

!1304 x .177 lISA 
M1063 Seldction from 1.358 it, 
11064 Selection from i?453 ",,, 
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Table 2 

. Agronomic Data on 473 Flgu.bean Strains 

Grown in Yield Trials at Colu bia, :1issouri, in 1973
 

1000 
MO. Plant Leaf Days Days Branqh Pods Seeds Seed Virus Hildow 
Acc. Yield type size to to ltvt length per" per wt score score 
No. kg/ha (1-5) (1-8) Flower "ipe cn cn Plant Pod QM (1-100) (1-5) 

V2l 
'$4 

224.8 
1154.1 

3.0 
1.5 

s.0 
5.0 

47 
57 

66 
74 

34 
73 

18 
63 

70 
72 

12 
14 

36 
47 

5 
0.7 

4.5 
2.8 

1414 1101.5 2.3 6.9 56 81 63 51 71 9 59 7 2.3 
?115  900.6 1.7 7.0 53 73 68 45 37 10 62 18 2.2 
!!201 2.5 5.0 65 93 45 39 10 15 4.0 
"21 720.0 2.8 4.7 59 81 59 47 S6 11 22 22 3.3 
1122 272.7 3.2 4.5 54 73 49 33 37 10 23 30 3.7 
1723 68.2 3.2 4.C 6(C 36 41 32 14 10 22 33 2.8 
M25 229.6 2.8 4.2 54 72 53 44 55 7 22 47 4.0 
1271 
?28 
?-291 

289.4 
33.3 

2.0 
3.3 
2.0 

5.0 
5.2 
4.5 

50 
63 
67 

70 
)0 
85 

42 
34 
27 

37 
24 
13 

148 
20 

13 
9 
9 

3f) 
24 

15 
55 
40 

4.5 
3.3 
4.0 

V361 2.5 4.0 66 84 38 24 so) 4.0 
M38 136.3 3.2 4.3 52 70 52 42 30 10 26 62 4.2 
!1401 2.5 4.0 54 83 26 24 12 15 4.0 
!47 
!'73 

117.2 
843.2 

3.2 
2.5 

5.2 
6.2 

57 
44 

75 
63 

41 
53 

40 
52 

10 
78 

10 
11 

22 
40 

(6 
140 

3.5 
3.3 

1476 
!1791 

1162.5 2.5 
3.0 

6.2 
6.0 

46 
52 

06 
70 

58j 44 
71 60 

63 12 
0 

36 17 
10 

4.0 
5.0 

1181 1234.3 2.2 6.9 62 87 66 51 57 11 58 3 2.5 
MO 1779.6 2.0 7.2 58 76 71 45 81 11 61 0 1.8 
091 1093.1 2.0 7.0 63 32 51 59 73 11 60 0 1.7 
Ml1 1827.5 1.0 6.1 51 70 66 62 C4 12 66 0 2;3 
!1103 936.5 2.3 6.3 52 72 66 60 40 14 41 12 3.0 
.111 736.7 1.8 6.2 55 75 6l 41 76 12 33 7 3.0 
e1121 404.2 3.5 4.5 71 91 42 31 8 44 50 4.5 

11118 1304.8 1.8 6.9 64 84 43 59 54 11 59 2 2.0 
?421 552.5 3. 6.0 45 64 59 45 52 11 36 6 3.7 
1'1271 3.0 (1.5 62 78 47 38 11 20 4.0 
Ml 301 3.5 6.7 66 8) 5,3 49 12 20 3.$ 
'321 853.9 2.0 7.0 59 78 56 57 15 39 10 4.5 
"135 
J1137 

1752.1 
1241.4 

2.0 
1.8 

5.7 
5.7 

47 
44 

67 
66 

53 
47 

53 
35 

!)R 
10i 

12 
12 

39 
39 

0 
3 

3.8 
3.3 

?'138 1229.5 1.8 6.7 47 6, i1 63 55 12 42 7 3.3 
11140 
VIS5 

1456.7 
916.1 

2.0 
3.5 

6.7 
6.0 

44 
48 

65 
67 

54 
65 

43 
51 

97 
72 

12 
10 

41 
59 

0 
2R 

2.2 
3.7 

'f174 910.1 2.5 6.8 66 86 S8 4() 50 11 5!) 2 2.0 
M'1751 
?1194 
11951 

459.3 2.5 
1184.0 1.8 
1030.9 2.0 

5.5 
7.1 
7.5 

!)0 
57 
47 

63 
83 
66 

47 
60 

2 

40 
52 
70 

14 
57 
39 

11 
11 
13 s 

44 
60 

35 
0 
5 

3.0 
2.0 
2 

1 Data reported is for one replication only
2 Data reported 1 for two replications (Iand 2)only 
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TUbe 2 
(continued) 

lb. 
ACso 
No@ 

Plant 
-Yield type 
kg/h4 (1-5) 

Loaf 
size 

(1.8) 

Days 
to 

Flower 

Vy6 
to 

Pipe 

Brnch Pods 
Igt length par 

c!, cm Plant 

1000
%sod 6ed 
par wt 
Pod n 

v'rus 
score 
.10j) 

1!11d" 
#core 
(1-1) 

"203 1553.6 
O12061966.4 

'2131 648.2 

2.0 
2.0 
1.0o.5 

7.1 
7.7 
5,5 

61 
61 
(5 

80 
hi 
51 

S5 
76 
66 

65 
SS 
fl 

112 
24 
32 

13 
12 

"7 
27 

, -
r

20 

2.2 
2.0 

1271 
V232 1(23.0 
1233 
1235 1674.4 
:'23 14.9.2 
f277 lt.6 
P"299 418.9 
"304 250.0M317 . 109 1.9 

3.0 
1.7 
)2J..3 
.. 2 
20 
4.2 
3.3 

1.{ 

5.S 
7.1 
6". f 
7.2 
69 
4.8 
S.U 

.!6 .3 

7.1 
55 
60 
65 
6 
38 
3c, 
..150(2 

102 
72 
78 
V,4 
51 
S 

4 
70 7 

35 
to ' 
7L 
72 
6.6 
So 
39 
601 

35 
6 ! 

C.6 III 
6A 53 

f6 5 
29 15 
2 Jf7 
47 2c73 
S:~~ 71 

b 
11 
1 
11 
1~ 
11 
10 
12146 
14 

,) 
too 
| 

39 
S4 
5600 
62 

b 
0 
3 
0 

55 
:7 
35l 
13 

2 
1! 
. 

21.0 

3.5 
4.7 
4.0.0 
3.1 

t'330 
M333 

11331' 
H'339 
t'$40 
1341 

14o1.7 
lb 5. 
f2. 
t 

127.1 
804.J 

4.0 
2.o 
1.7 
12 
1. 
2. 
2,7 

(.S 
6.7 
, 

63 

6.4 
t'.6 

,4 
46b 
S 
47 
"1 
(1 

04 

4 
7.1 

71 
r0 

55 
54 
Isl 

L0 
(#6 
ooC5U.1 

45 
4u 
71 
4 
s 

5, 
S9 

51 
W5 
41# 

1:3 
4 
4 

11 
11 
11 
11 
4 
1 

57 
40 
44 
0637 

4£t 
11 

2 
0 

33 

a.2 

Sol 
a.l 

5.5 
3.0 
4.5 

1 4 
1144 

120,.o 
!rim 

) ,o 
3.0 

.. .2 
F.7 

t,47 
44 65 

, 74 
61 

St 
s, 

4 
, 

1 
1 

4$ 
l 

4 
25 

5.5 
4.5 

11346 
1348 

57.1. 1
1572*.7 

.o
1, 7.0 

1.54 
(4 1 

,L 51 1", 14 
t72I~ 

1. 
$ 

40 
4t 

3 4.2 
. 

"34 9 It,4'. I 
11350 Re: 

'311', 

1.0 
12 
.. 

7,2 
6,7 
7.1 

SU 
47 
_1A 

:I 
t#5 
77 

51 
q.n 
cS 

65 
5 

?i 
(,0 
* 

i 
0i 
i 1 

41 
Ito 
440 

2 
to 
a. 

2.6 

'355!1358 
I)It6s. 
1106.3 
1191.:. 

1.o 
1.0 
1.m 

J0 
6,5 

.ujv 

44 
4~65 
' 

67 

?(1 

A5 

4. 

7G?o 
51 
711 

1 
Is301 
1 

V 
40 
r 

7 
is 
0 

4.2 

?61 
115 

7h 1.,4 
11.. 
2.3 

~' 
tbO 

2 
47 

71 
Cri 

61 
7 

4')
4 

?14 
44 

1% 
12 

1')
11 

0 
7 

2.5 
4.0 

'1165 
1167 

1171 
t!374 

157 

7M4, 1,s4. 
J47.2 1. 
?~70114.~. 
30'S.' 1.7 

I02 .7 1 .o 
16S.o 4,5 
79,,9 1.o 

r,,. 
5.7 
.4 

5,, 
5.0 
7.U 
60 

o 
45 
C.4 
'a 
44 
75 
44 

eat si 
( 

N. 
74 
2, 
95 
71 

ro 
t 
tv 
0Is 
SA 
&,0 
7' 

di 
3te 
. 1 
44 

So 

, 

r6 
r,1 

i 
A-4 
Is 
'4 

2 
)1 
! 
1 

to 

41 
17 
15i 
U 
61 

. 
4 

15 
7 

'0o 
4047 
tri 

,3 
5,7 
. 

4.0 
4,0 
1.0 
15 

1,370 
11341
"3A 

J46.4 
S*7,7 

.455,7 

4.2 
1.1
3.1 

4, 
At:
5,1 

64 
40
4 

4 
64
(6 

rir. 
57
0 

At 
42
41 

S 

19)1 

' 

$0 4V 

4 
:1 

J.,0 
,4in 

"$13 414.7 3,$ 6,0 .17 67 4 4? 5 1 50 58 40 
 4.2

I35: 106.6 3,3 1,7 63 153 
 6 40 24 P 40 V 5.0
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Tible 
(contlo ll)
 

PNM I..f NYSy N~YS trants ?-ads sm 
typo *ito to Io fit Leapth per por Sped Vius MN4v060 	 Pad ut 6cor*i #90"Ace, 	 11914 (1-5) (l1-0) flwtv PIlo cft c" Pim 

No. 	 kz/h# ef (1-100) (-) 

016 0,4 	, .4 4.S. t0 64 64 44 .0 6 19 41 S1. 

. . . 4 40 4t 1 0,,.!17 $4 ., to t' 
r4 3.7W$5 I S.c 	 74 t. i £2 12.1. 
,7 	 2 1,5I119 6m0.4 5,14 ., 47 	 i 71 40 ?' N 

i. 1.7 

7d 71 47 4 I '.7 I2 1,3 
1. ,i 5.a 4' C6 77 5 1 	 o:o 

#MI01 41 .	 1.14 
419: 	 1 0 L.. t, t (*77 4to 1 9 v4 42J, 

1A . 1.:77.!o 3.7 Sol 61•393 7_ 74 $.4 3t 10 

t'$1 443,7 I.. to ? £1 6 49 1! 	 ,11 2I 1.0 

t!3? 164. 1.31 ,i10 7'. 77 * 1.4 74 301 

H397 oe. .4. 5.1 45 £7 C) 4S 40 12 pt, )1 

140o .100. 1.' c 0 t : 1) 10 	 1A 13 1, 
3,)tN01 47 . , 1., 49 ) 0o 17 40 1N 47 1£ 

t4Q 64I, 1 0.4 4 £iot 44 c 4 75, 

t1603 .100, 9 4.0 t?.0 1) ?I 79L) At s 	 70 2 

Pl404 43 . IIo so 1 31 e0 2, 

tIo 07,. !.t.,. c 1 4 £ i1 9 1) to t 0 3. 
t4*? 1n.0 S.N I W 71 a S4 I7I I Old'. ,.7 

twod, 11,40'.16 1., (,T 44 CIO. 44 41 ;V I J 47 3.7 
2 46 1Im0" cit J.i .	 - 7:7~ 

l23l9',47,e 4 5.? ;, 'il (*5 14 14 51 11? 	 ,i., 10 3, 
1410 111,#. a ?, 7.1 Go o 74) vc A 1.1 	 4? 0 , 
14 l lol 	.r, 4.0 ,0 Cl . 4 '" 174 12* 7. , 

76 I1 	 7tr1 r 3. 4.o! £ £1 	 74 "0A) SIn I.I 

N14 14 .J 4.0 ,(5 Ot tA G4 47 2'A 1o 	 4' 7 1.2 

114£ to 9. .. 5 4£ 65(1 41 .1 1 A4 4 4.0
 
11417 4 .t.,, 3. ti0 4~'0 G C 461 10 28 i's
to3 4 

4t . m ),a '.7 44 to 4 r,. '1 t,7 1: it j 4 Is.20l.216116 	 1.O,.ll~~ll!O 	 F,' I,,l,.47l. 

1410 21.0'.4 So..:5 4) (it 5 41 40 10' 	 19 11 . 
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Table 2 
(sotimed) 

1000 
lb. 
MeNo,, Yieldkg/M 

Pia 
type(I.$) 

Loa Mys 
sit# to($-A) fle,,tV 

Days 
to[kip-e lixtcts 

Ormch Fods $#od 
neasth por perrf%P0",19 

" 
Ar 

Virus tM14w 
score score(1-.00) (1-5) 

N431 149.: 4.0 G.1S 4,II c,9 4 15 1 , 23 
113 3AqWO:3 

M43$- 944,6 . 
1 

.S 
4to 
4 

67 
S 

so 
t R 

t 
. 

)43161 
f-471 1 At, 

tt .'
' 1140 

I.3. 
S.0 
.4 04.0 

7.0 
. 

G 

.0 
49i 
44
1*t oru 

51 
t 
C!
6bu 

6.1 

CIr, 
0 

47 
? 

VC,1Ii 

10 
SO 
46 

11 

It 

c U2 
48 
S~ 

10 
1., 
C9
715 

S.0 
3.0 
.33.0 

tI441 
4414C 

153.1 5.b 
9414*r. 2 

5. 

C,. 
~s 

J 
2 

75650 
%fif 70 
80 5o 

0 
C, 

3 

is. 
7 
0 

to 
9 

11 

43. 
40 
3 

0 
it 
13 

2.5 
2.6 
2.9 

N44114. I 50t 63 S1 .4 9 44 40 . 
1)45 
M146 

3 V. 
13. 

4.5 
.7 

,? 
6.0
.d4 

to 
U44tt.7.% 

7 
gcca 

C(4 
t4to IS 

4 
31I,o 

25 
11; 

11 

1! 

45 
1 
E.)-

37 
-S341 
1 

3,5 
3.34,2 

t1440i 1.,4. 1 4,0o ,. A% G4 67? 67 15: 1( 9 /} ., 3.2 

tAO ) . . 7 S.S t, 1 651 GS 10 .4 1to , ( , 

l,.7 t) I'% S , 7 .. 7, 65 It 14 t$ 60 35 3.5 

4I 1. 1 1.1 77 C,u ."1 4.' 9 35 31 5.0 

mi4515 I.S S.5 S i 'RS 67 4) 47 11) S4 43 4.0 

P455 
C45110.44 

IS1.9 1.6 6.4 
"' 
t, 

;o7 
ti 

Es3 
3 

40 
S4 II ) 

S3I)34 
, 

10 
31 

4.0 
3.2 

Sb 
1457 
1146 
1459 
t4460 

61:. 
15..0 

141,1 
l1.C 

. o 
S.5 
1.7 
1.0 
1.1 

. 
4, 0 
C,. 

.n 
4." 

47 
S7 

l01, 
7 
t, 

(,7 
6 

1o7 
L' 

S4 
31 
41 
4 
55 

441 

17 
30 
SS 
31 

, 
44) 

8 
14 

10 
11 

7 
7 

(2 

12 

28 
35 

1 
9 

33 
20 
42 

4. 
4,7 
3.0 
2.5 
3.8 

19(535'.',)1. 
MC) 140, '.A 
$'463 213 3.3 

5.7 
S.1 
6.1 

a 
45 
3.9 

5, 
bit 
7r, 

3'J 
61 
4') 

14 
45 
41 

(0 
17 
.0 

) 
11 
t 

32 
40 
32 

23 
33 
32 

4.0 
3.7 
3.3 

99464 
1146; 
166 

|467 
WO468 

C13... 
7S.4.1 

100j,.r, 
1.34.6 
'67.4 

3. 
3.3 
4.0 
1.3 

I.S 

r,2 
. 

c., 
S.1 
S.7 

47 
51 
6 
604 
63 

G, 
61 
p) 
7 
61 

C(1) 54 
7 3.3 
6740 !.9. 
'A9 37 
54 37 

46 
A. 

49 
36 

12 
1 

11 
11 

47 
11 
o 

26 
30 

15 
3. 
7 

13 
35 

3.8 
3.2 
2.3 
4.2 
3.3 

O46 311.0 
I2 I 'a3o.o 
11471 Ill.: 
11474 177.0 
1475 129o. 5 

M476 1 
IM77 657.h 
N48 
1470 303.5 

M480 797.7 

1.0t 
. 

3.0 
1.. 

.2 
3.0 
.. A 
4,o 
3.3 
3.2 

5,7 
7.1 
4.7 
4.3 
6.n 
4.0 
S.S 
5.2 
4.3 
0.2 

61 
6( 
37 

13 
St, 
,7 
45 
74 
39 
4 

51 
55 
S7 

2 
7b, 
77 
63 
94 
57 
66 

1 
.Ai 
.,: 
4" 
47 
49 
64 
54 
33 
51 

33 
' 
27 
Y, 
47 
20 
41 
211 
23 
30 

12'J 
s, 
41 

1?1 

51 

39 
40 

U 

1( 
C,660 

i1 
l 

1W 
11 

35 
51 

13 
4n 
59 

44 

31 
61 

2? 
00 
is 

28 
3 

23 
$a 
13 
20 

2.0 
1.7 
4.2 
3.5 
1.3 
4.5 
3.5 
3.2 
4.0 
3,8 
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Table 2
 
(continued)
 

1000 
W. Plant Leaf Days Dayp. Branch Pods Seeds Seed Virus I'ildew 
An.. Yield 
No. kg/ha 

type 
(1-5) 

size to to 
(1-8) Flower Ripe 

l1et 
cm 

Lenrth per per 
cm Plant Pod 

wt score 
gm (1-100) 

score, 
(1-5) 

11481 3.2 4.0 88 40 28 42 3.5 
11482 582.4 2.3 4.8 57 76 54 37 100 8 37 38 3.5 
YA83, 667.4 3.0 6.0 57 79 59 35 42 12 31 45 4.8 
YA842 169.8 3.0 5.5 52 70 37 24 28 7 40 40 4.3 
14852 564.5 2.8 5.8 55 73 68 39 77 13 26 33 4.5 
A86.1 124.4 3.5 56 75 74 12 &.23 10 34 40 5.0 
114871 3.0 5.,) 67 84 45 39 11 50 5.0 
?W88 33.5 3.5 5.0 90 102 47 38 29 10 20 38 2.8 
1tA89 311.0 3.3 4.5 60 78 53 32. 36 10 27 45 3.8 
14901 4.0 5.0 81 109 38 36 11 30 3.0 
1492 318.1 3.3 6.0 71 89 60 47 56 12 25 13 2.8 
114941 3.0 5.0 75 96 40 31 10 30 2.0 
,04961 3.0 2.0 70 96 38 32 6 80 5.0 
114971 3.5 6.0 70 96 56 46 9 25 4.0 
1"49l 1 3.0 6.0 61 32 58 47 5 40 3.5 
N4901 229.6 4.0 (6.0 55 75 64 19 32 10 33 5 4.0 

2 3.3 3.5 4.0 51 68 38 22 19 12 40 60 4.0 
;501 318.1 3.0 4.5 69 87 45 39 19 10 35 43 3.0 
;15021
#"502 

62.2 3.0 
3.5 

6.0 
S.0 

56 
79 

75 43 
58 

23 
43 

45 9 38 10 
33 

4.0 
3.5 

1504 327.7 2.2 S.2 66 93 53 51 31 9 51 42 2.8 
"505 2.5 5.3 74 9o 44 40 4 10 27 40 2.8 
11506 1142.2 2.7 7.0 65 32 60 45 110 12 34 3 2.8 
15072 4.0 6.0 80 102 46 31 35 3.0 
!5l01 995.1 2,0 7.0 46 7 62 50 69 13 40 2 3.5 
1151 3.5 6.0 79 102 33 25 50 3.5 
15121 3.5 7.0 70 9, 51 37 7 35 4.0 
15131 3.5 6.0 90 38 29 8 40 4.0 
15141 3.5 7.0 84 105 40 30 9 35 4.0 
MIS, 3.5 7.0 84 45 38 15 4.0 
'15161 3.S 7.0 66 80 46 42 6 15 3.5 
115171 3.5 7.0 90 47 39 15 3.5 
I'5181 ,, 3.5 6.0 87 45 40 10 30 4.0 
115191 3.5 6.0 89 50 41 45 4.0 
V5201 3.5 6.0 51 69 44 42 12 35 4.0 
15211 , 3.5 6.0 79 96 50 30 10 2 4.0 
HS221 3.0 4.0 73 60 31 14 12 60 3.5 
I5231 172.2 3.0 5.0 55 75 55 36 246 7 30 30 4.5 
#5241 71.9 3.0 5.0 41 59 20 5 47 8 26 5 4.0 
1'5251 270.3 3.9( 6.0 41 59 43 24 24 11 52 20 .4.0 
V5261 260.7 3.0 5.() 50 68 57 33 33 11 '30 25 4.0. 
1'527 1 389.9 4.0 7.0 55 75 42 23 33 9 26 10 4.0 
15281 .700.0 3.5 7.0 49 69 50 38 40 12 34 0 3.5 
1529 385.1 4.2 5,0 63 82 69 28 15 9 51 .32 3.8 
!IS30 1487.8 1.8 6.9 57 78 73 66 .54 14 47 2 2.2 
1531 1550.0 1.7 6.1 45 65 65 45 68 11 53 '7 3.3 
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Table. 2 
(continued) 

1000 

Ac. 'Yield 
Plant 
type 

Leaf!
size 

Da:)ys
to.:' 

ViDys, "Rachl Pods 
to H t Length per' 

Seeds 
per 

Seed 
' wt. 

Virus 
score 

!!ildew 
-score 

No,' ' kg/h'a" (1-5) (1-8) Flower Rip'e cm' cm Plant Pod' P"'(1-100)} (1-5) 

11532 1230.7 3.7 ' 6.5 59 77' 62- 44 103 12 39 7<::; 3.2 
:1533 621.9 3.5 6.0 49.. 68 , 54' 4k 63 11' 32 20.:,- 3.3 
I'534 479.6 3.7 6.0 60 76:. 51 45 45 10 32 18 3'.0 
'535 715.2 3.5 6.6 65 83' 61, 46 78 10 33'" 7 2.3 

11536 394.7 3.5' 5.8 53 72 47, 45 46 10 30. 32 3.3 
1,537 843.2 3.3 5.8 47 66 69 40 23 12 32 9 3.3 
11538 416.2 3.8 4.8 59 77 59.i 40 59 10, 34 18 3.2 
11539' 295.4 3.5 5.8' 57' 76 57 37 38 11 34,' 37 3.0 
1r540 720.0 3.5 6.3 54 72 60 44 55' 11 31 8 2.3 
'1541 784.6 3.0 5.7 66 81 67 50 88 11. . 48 21 3.3 
M542' 230.8 3.5 5.7 64 33 46 34 66' 11 30 32 3.0 
V.543 675.7 3.3 5.5 56 75 62 32 35 9 60 42 3.7 
1V544' 122.0 3.2 4.0 63 80 37 28 23 10 25 57 3.2 
11545 208.1 3.3 4.7 60 77 40' 28 17 11 59 35 3.0 
.5462 1382.6 
MI5472 8,M.6 

2.0 
3.3 

7.0 
6.6 

69 
57 

88 
76 

48 
60 

43 
48 

70 
45 

12 
14 ' 

57 
54 

5 
10 

. 2.3 
2.6 

175481 3.0 5.0 61 82 52 19' 39 9 39 30 3.5 
.5491 301.4 3.0 6.0 55! 75 56 60 26 11 50 20 4.0 

!255'01 217.7 4.0 6.0 51 70 65 40 9 11 60 30 4.0 
M551 1 64.6 4.0 6.5 73 89 57 39 13 10 49 20- 3.5 
!15521. 200.9 3.5. 5.0 49' 69 60 43. 19' 10" 55' 20 4.5 
I5531 193.7 3.0 5.0 50 69 56 49 40 11:i 52 25 4.O 

?15541 4.0 6.5 71 90 56 30 20 9. 38, 30 3.5 
!,5551 
-.15561 

4.0 
3.0. 

6.0 
5.5 

69 
54 

91 
81 

50 
38 

36 
21 

40 
3 

7r 47 
11 40 ­

20 
30 

3.5 
2.5 

v5571 3.0 4.5 75 96 37 30 113 9 32 35-. 3.0 

115581
"S591 52.6 

3.5
3.5' 

6.0 
4.0 44 63 

43 
40 

20 
24 26 

.
10 28 

25 
9Q-

3.0 
4.0 

115601 129.2 3.5' 5.0 39 58 42 28 65 11 21 . 80 3.01 
V561'1 131.6 3.5 5.5 59 59 52 25 S 12 32 75 3.0 
V5621 26.3 3.5 4.5 58 74 62 35 3 11 14., 70 3.0 
'45631 110.0 3.5 4.5 49 68 62 36 5 10 26 70 30.0 
II5641 3.5 5.0 43' 62 59 45 6, 12: 29 70 3.0 
5651 3.5 5.0 69 88 58 37 12 , 21. 50 3.0 

M566 1 3.5 5.5 74 105 59 37 17 "-24! 55,. 3*0 
115671 181.8 4.0 5.5 52 74 42 36 16 10'. 29. 50 3.5 
!45681 191.4 3.5 3.5 47 65 64 59 14 9 341., 60 4 6 
ti5691 973.5 3.0 7.0 91 72 80 67 37 12 40. 10 3.5 
1,15701 3.0 4.0' 51 69 60 53 62 10":, 21,:' 80 3.5 

15711 3.0 5.5 42 60 54 44 19 8 37,. 75 3.5 
5721 478.4 3.0 5.5 38 57 60 34 45 11, 33 70 4.0 

V5731 3.0.. 4.5 60 82 39 28 i 9 26:. 70 ,2.5 
M5741 ' 3.5. 4.5- 51 72 57 44 39 5' 28: 80, 3.5 
157S 1 3.5 4.5 50 72 62 38 24 6 , 29. 65: .5 
115761 
fL577 1 181.8' 

3.5 
3.5 

4.5 
4.5' 

58 
43 

78 
65 

54 
55 

36 
42 

33 
13 

9. 
7, 

31_ 
31., 

76' 
75... 

:3.5 
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Table.2
 
(continued).
 

1000 

Plant' Leaf Days Days Branch Pods Seeds Seed Virus M 1dew. 
U4. 
We. 

Yield 
k /h 

type
(1-5) 

size to tcd 
(1-8) Flower Jipe 

tlgt Length per-. 
cm cmr Plant 

per 
Pod 

:wt:. score. 
gmi- (1-100) 

score 
'('S5' 

V571 1173.2 3.5 4.0 50 68 50 32 9 7 25 80 4.0 
167*1 45.4 3.5 2.5"- 42 59. 4i 22' 10 26' 90 4.0 
tatI 
mil_1 

3,5 
3.5 

5.0 
5.0 

46 
44, 

65 
65 

51 
51 

23 
39 

36 
11 

7 
10 

28 
.28 

60 
60 

3.5'" 
3.5 

,us1 3.0, 
3.0 

5.5 
5.5 

45 
51-

66" 
72 

66 
61 

62-
51. 

10 
27 

10 
9. 

"30 
39-

60 
60 

3.5: 
3.5 

2.5' 5. 44 66 60' 34 • 46" 13 40 70 3.5 
3.5 4.5 56 76 56 14 22 11 '29 70 4.0 

155.5 
3,0 
3.0 

4.5 
4.5 

52" 
44' 

77 
6' 

66 
54' 

45 
39' 

42. 
40. 

11 
10 

30 • 75 
24. 80 

3.0 
4.0 

w4 ; 
toli 
16 1 
*tit 

174,6 
64. 

0 ,9 
5.$ 

3.0 
3,5 
3.0 
2.$ 

4.0 
4.5 
6.5 
6.0 

44 
46 
50 
44 

63 
66 
71 
65 

45 
53 
82 
77: 

28' 
41 
16 
52' 

104: 
32 
26 
19 

10"- " 
11. 
14'' 
11 

23 
25 
45 
36 

75 
75 
20 
30 

4.0 
4.0 
4.5 
3.5 

Kit 1 47.8 
0*391.3 

3,0 
3.0 

4.5 
4.S 

60 
66 

80 
86 

55, 
43 

47 
33 

26 11 - 25' 
34;. 

70 
70 

2.5 
2.6 

t" I m3 3.0 
364$.0 

4,S 
4.0 

S8' 
59 

77 
80' 

70' 
51 

52 
58-

39; 
15. 

6 
10 

25 
25'-

75 
70 

2.5 
3.0 

ttiil 177,0 
100 1. 1 

3.0 
3.0 

3.5 
3.S 

45 
44 

65 
64 

55 
43 

41 
26 

89 
93 

10 
12 

26 ' 
27 

70 
75 -

4.0 
3.5 

3.0 3.5 54 78 47 24' 23 6'. 22 75 3.5 
4, ,71.73.0 

tom 1 41|.S 3.0 
4.0 
3.0 

47 
49' 

70 
66 

57 
54 

50 
40 

38' 
97 

9 . 
9 

24. 
25. 

75 
75 

4'.0 
4.-0 

3.0 4.0 50 68 51 11 11 1'- . 25 75 4.0 
1.0 4.0 SO 65 36 27 8 8 20 75 3.5' 

t"1 
t%" 
0141 

I 

1.1 
0,7 
110,0
" 9 

3.0 
3.0 
3.0 
3.0 

4.5 
5.5 
4.0 
5.0 

50 
41 
44 
64 

66 
68 
65 
86 

52 
52 
39 
64 

38 
30 
47 
52 

20 
38 
10 
15 

8' 
12 
11 
10 

25 
23 
27 
25 

75 
10 
65 
60 

3',3 
3.5' 
3.5. 
3.0 

WN4S 
61.4 
I1.0 

3.0 
3.0 

5.5 
5S5 

61 
48 

80 
65 

55 
59 

8 
36 

3 
14 

10-
8'' 

25 
23 

60 
50 

, 3.0. 
3.0 

+*A 7.4 3.0 
*1O1 160.9 2.5 

#MI141., 3.0 
4 M7Ie1s13.0 
**1j M10 3.0 
'*l4 1141, 3.0 

$81, 1.0 
t. 3.0 
411 .1 .0 

of18w 1.3.0 
+040! MIA4 3.0 
,* . P9.9 3,0 
#441 101, S. 
1*1I f1tl7 1.0 

5.I110 

5.0 
5.0 
5.5 
5.5 
5.0 
$.5 
5.5 
5.5 
5.5 
5.5 
6.0 
5.S 
4,5 
5.0 
5.0 

45 
54 
60 
57 
SO 
58 
S7 
64 
54 
SO 
47 
39 
46 
46 
39 

66 
70 
8i 
81 
74 
81 
74' 
85 
79 
70 
60 
5 
71 
63 
57 

64 
70 
53 
66 
71 
67 
84 
80 
56 
64 
99 
67' 
$7 
40 
73 

41 
39 
49' 
57 
60 
70 
64 
41 
44 
58 
61 
46 
41 
32 
40 

43 
31 

9 
21 
30 
25 
19 
4 

16 
:-2 
28 
93 
42 
93 
39 

9 
11 
8• 
10 
12' 

6 
12, 
8 ­
7' 
8 

14 
11 

7 
8 

1Z. 

31 
26' 
32 
32. 
26. 
30-' 
27. 
25, 
26 
40 
31 
29 
26.' 
20. 

50 
60 
70 
60 
60 
45 
40' 
40 
40 
50 
0 

50 
60 
60 
50 

" 

• 

3.0 
3.0 
3.'0 
3.0 
3.5' 
3.5 
3.5 
3.0 
3.0 
3.0 
4.0 
3.5 
3.5 
4.0 
3.5 
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Table 2
 
(contlnued)
 

1000 

Mo. 'Plant Lef' Days,6 Days. Branch Pods . Seeds.Seed Virus Mildew., 

AcM6 '-Yield type size to" :to :Hgt Length per per- wt score iscore 
gm (1-100)! (1-5)NO.' kg/'a, '(-5) (1-8)' Flowr: Pipe cm. cm Plant', od 


M,6241 
H6251 129.2 

3.5 
3.5-

5.0'. 
5.5 

5i 
37 

70 
67: 

49' 
61 

8-
46 

7. 
16" 

8 
10 

40. 
32 

70 
70 

3.5 
3.5 

H6261 3.0 4.5 40- 591. 48. 25 8 10 25 60 3.0 
146271 102.9 3.0 4.5 S0! 73"', 50 28 9 9 31 60 3.0 
1,16281 
M629 1 676.9 

*2.5 
3.3 

5.0 
6.0 -

74 
45 

102' 
65 

49 
88' 

44 
50 

26 12 
10 

35 
42 

25 
40 

2.0 
3.5 

M6301 698.5 ' 3.0 6.0' 47 65 97. 80 53 13 39 20 3.0 
H631 1 3.0 5.0. 62 102 47 35 11 9 26' 60 3 0 

M6321 3.0 5.0' 60 102 50 42. 22 10.. 31 , 60 2 '. 

16331 3.0 5.0 69 88 43 35 25 8 . 30 60 2.5 

i'6341 3.0' 5.0'- 69 91 38' 28 31' 11 31'. 60 2.5 

M6351 3.0' 5.0 68. 104 39 32 8 11- 27'..,' 60 2.5 

116361 3.0 5.5 74 102 40 24 19 8 33, 60 2.5 

M6371r , 3.0 5.5 72. 102 36 22 23 11 24 . 60 2.5 

f16381 3.0 5.5 67' 86 41 31 48 9 29 60 2,5 

?4639, 
16401. 

3.0 
3.0 

5.5 
5.5 ' 

53' 
65' 

73 
87 

36 
40' 

28 
42' 

6 
24 

7 
11" 

26 
27 

55 
30 

2.5. 
2.5 

.6411' 3.0 5.5 64. 91' 53 40 56 10.. 27' 50 2.5 

1642; 3.0" 5.0.. 68 86. 49 24 19 11 .. 30 60 2.5 

It6431 ' 3.0 5.5 72 91 49 39 28 10 29 50 3.0 

16441 3.0 5.5 60 81' 47 40 17. 8 23 60 3.0 

11645. 3.0.' 5.8 70 106 S 41 29 10 28 60 3.0 

1-6461 3.0 S.S 68 88 36 34 9' 8 36 60 3.0 

16471 208.1 3.0 5.0 52 79: 59 36 70: 7 31 75". 3.S 

M6481 3.0 5.5 66 86 45! 29' 46. 9 28 .. 75 2.5 

M649 1 3.0' 5.5 ' 60 81 70 75 68 10 32 60 3.5 

M650 1 59008' ' 3.0 6.0 42 71 87 43 35 15 42 60 3.5 

M651' 2.0' 5.0' 68 86 53 50 53 9 33 60 2.0 

M652;,-545.4 
H.6531 189.0 

2.5, 
3.0 

5.5 
5.5 

45 
48 

64 
67 

56 
51 

39 
43 

48 
74 

8 , 
8 . 

30 
25. 

60 
60 

3.0 
4.0 

11654. 3.0 5.0 64 86 45 34 27 8 27 60 30 
T6551" 241.6 3.0 5.5 66" 86: 60 50 27 12. 32 ,. 60 3.0 

?'6561 904.2 3.5 5.8 : 50 69 60' 55. 80 12. 41 . 5 3.5 

,,6571 
1.1658X1 229.6 

3.0' 
4.0 

5.5 
5.8 

7.2 
53' 

96' 
72 

42 
60. 

29 
34 

25 
17 

8.'. 
10 .' 

29' 
40 

60. 
40 

2.5 
3.5 

'116591 3.0 5.5' 6'0 79 40; 32 21. 7.' 29' 60' 2.5 

M660' . 3.0' 5.5' 74' 102 38 31. 19 9- 30 . 60 2..5 

116611 169.8 3.0' 5.0 45: 64 45. 31 4 10',. 25 . 60 3.0 

H6621 3.0' 5.0 79 108 43 30 32 '9 31'' 65 32.0 

16631 409.0 3.0- 5.8 64 85 45 32 115 14 32 50 3.0 

M6641 421.0 3.5 5.8 68" 88' 58 38 67 9. 28. 35 3 .0 

M6651 260.7 3.5' S.8 53 69 54 41 1:V 29' 40- 3.5 

146661 3.0 5.0 73: 96' 38 30 38 11- 27 50 2 

M667k 
H668,/ 
1.6691 

3. 
3.0 
3.0" 

5.0 
5.0 
5.0 

6Y 
80-
58" 

82 
102 
I3 

36 
37 
41' 

27 
32 
33' 

7' 
15 
33 

11 ,. 26 
9. 30'. 
9 , 31 

60 
60 
60 

2'.5 



28
 

Tablo 2.. 
(continued)
 

1000 
..irus .'ildew

Mo.; Plant :Leaf£., Days,: Days , Branch! Pods, SeedssSeed 

Acc' :.Yield ,type . size;.. to,, .o '-+t'-Iengh per.: perK ,.wt score Coe 

No.,..kg/ha' (1'-5)- (1.8y"Flower Ripe cm: cM.p-P lant" Pod ,0gm.1­

3.0 ',5.5 56 	 72 49 34' 23-,. 13! 31 70 3.5
.,16701 361.2' 
1!67l1 ,389.9 3.0 5.5 " 59, 79,..- 40" 38 15. 12 ', 32 60 3,0 

50. 8 25 40 3.5
!f672 1 124.4 3.0- 5.5 -. 36' 55- 40! 36-,: 

1,16731 , 3.0 5.0 72 96 41. 27-: 45 9 29 50 2.5
 

116741. 3.0 5.0 64. 86.4 44 30 .35., 11. 32 .40 2.-.
 
5.0 I 63 81 4Q 32 29, 12,. 30 70 .3.0:.675.1 413.8 3.0 

6761. 511.9', 2.5 S.0'"" 45- 67.. 58'. 41 29. 10, 31 60 3.5 
40 2;'5
!16771 557.3 3.0 5.5. 6Z- 79 ..50 37. 34 12-, 28 


!1678 1, 3.0 5.5 . 35- 55..'' 43. 28,r 74 11 5 3.0 

V"6791 507.1 3.0 5.5 52 72 56 48" 26, 8 31 50 2.5 
11680. :655.4 3.5 5.7 48.: 68 52 41' 39,: 13 35 50 3.5 

36 	 2.5146811-• 3.0 5.0 63 79 46 	 10. 27 .60 
. S.3.0 71 	 29 . 11 60 

20- 55 12. 28... 60 2,5 
,6321 466.4 5.5 54' 45, 

'16 

54 31 	 2.5
 

1'6831 3.0 5.0 63' 79-. 39 

!684 . 3.0. 5.0. 64.' 95; 46: 26: 54. 9 32,. 60 2.5
 

, 	 27 3.0
1,685. 3.0. 50, 62 86' 38. 59 7 29. ."60 


S.O 61 86 44 23 49 10. . 31.. 60 3.0116861 3,0 

'6871 672.1 3.0 	 5.5 64' 36 52.. 45 37,- 10 30:.: 60 3.0
 
16881 679.3 3.0.. 5.5 50. 67 71 60 75 13. 39,. 20 3.'5 
t6891 339.7 3.0 5.0'. 35.. 52. 43' 45 56 10' 30 70 44 
V690 1 3.0. 5.0, 48. 65- 4Q 32' 78 12 , 32 . 60 3 
,16911 3.0, 5.5" 64 82 49,. 49, 48:. 9 33 ,' 60 2fS 

?!6921 3.0 5.0 65 81 38" 31 24. 11 26 . 60 3.0 

,*M693 1 1396.9 2.0 7.0 58. 79 67. 52- 151. 12 54 .. 0 20. 
1.16941 " 3.0:. 5.5' 63,. 81:.. 4, 40 59 13 32 60 2.5
 

60 34,0
S6951 3.0.' 5.5 59. 79 48 30 54 10 24 
1:6961 3.0 5.5, 62 82.. 54 44- 28 11. 30, 60 36.0 

M6971 583.6 3.0- S.0,, 5Q 69% 57. 38 79 11 . 47" .. 50 3.0 

M6981 3.0 , 4.5' 62;. 80 40; 29 27 10 33 '. 60 3,0 

1,6991 528.6 3.0:. S.O. ,3, 81- 57 45' 23. 8,.. 32 *. 50 3.0 

117001 3.0 5.5 64. 91. 45 38: 15 10: 30. • 50 2'&5 
1i701 1 3.0.' 5.0: 82. 102: 38 29 45.' 9" 27;.: 60 2.5 
M0211093.1 3.0 6.0 . 48 66' 85 69 •45 12 46:" 15, 3,5. 

17031 394.7.. 3.0; 5.5 60, 79 40 ..27" 8 12- 31,'. 60 3-.0 
-7041 '' 3.0. 5.0' 69. 91; 55,.- 50 3 ' 11 32.," 60. 3.0
 

62" 81 43' :42: 10 7 " 29. 70 2'5,17051 71.8 . 3.0 5.0-

17061 . 3.0.. 5.0 62 81; 35;-' 33,, 28' 12.., 27 60 2.5 

?7071 3.0 5.0 45 63 54 47. 43. 9,, 31, ' 70. 25 
!17081. 724.8. 3.0', 5.5:. 63'.. 81 57 44 35 10!,' 31, 70 2-.5 

52'. 72. 54 3'. 21, 12;.' 32'...60 2.5,
!.7091. 270.3' 3.0.. 5.5 ', 
547101S02.3 3.0, 6.0: 53. 7p., 54, 42. 83. 14> 42" so. 3.0 

?17111 291.8 3.0 5.5' 59 79": 58 46 31 - 14.- 37' , 60" 
17121 306.2 3.0, 5.5., 6? 81 55-. 5,5 12.'. 55 600 
.7131; 3.0,l 5.0., 66 86 38,. 2:7- 21, 11,' 28' 60 24'5 

1714'1 : 3... 5.0 6-3: 86' 37-..30,, 40:' 13 37,','' 60 2.'. 
M71'51 3.0,.. 5.0. 74" 96 40, 30. 12-, 7' ' 26 , 60 2i.5 
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Table 2 

(continubod) 

1000 
Mo. ". ' Plant L Days Days Branch-Dods See.is Seed Virus ?'ildew 
Acc.. :;Y"ield , 4I'type 'size to to !gt 'Lenpth per pe in score! score 
No. ',"1g/ha (Cl.5) '(1-8)'Flow"er 'ipe cm cn. Plant Pod gmn (1100) (1-5) 

M7161 3.0 5.5 61 81. 50 49- 21 14 28 60 2.5 
J717 1 3.0 5.0 65 86 '48 41 40 12 34 '40 2.5 
M7181 
,I719 1 

3.0 
3.0 

5.0 
5.0 

61 
63 

88 
86 

50 30 
56 "" 45 

10 
31 

11 
11 

31 
36 

".60 
40 

2,5 
2.5 

17201 3.0 5.0 64 85 50 40 19 10 31 60 2, 
"7211.751.1 3.0 6.0 55 74 80 S1 28 15 42 15 3.0 
!7221. 873.1 
M723 1 

3.0 
3.0 

6.0 
5.0 

53 
65 

72 
86 

75 
63 

59 
53 

16 
5 

13 
10 

50 
32 

15 
40 

3.0 
3.0 

!724 1 
"7251 

212.9
782.2 

3.0 
3.0 

5.5 
6.0 

63 
57 

82 
74 

47 
64 

45 
69" 

12 
42 

12
11 

35 
35 

50 
10 

3.0 
2.5 

!7261 3.0 5.5 64 85 51 43 13 11 36 60 2.5 
.V727 617.1 3.0 6.0 64 81 51 15 67 13 37 25 2,5 

17281 554.9 3.0 6.0 61 81 57 38 57 11 42 40 2.5 
117291 3.0 5.0 72 102. 39 32 8 9 25 60 2,5 
117301 3.0 5.0 63 88 45 39 10 7 27 60 2.5 
F7311 
"7321 

466.4 3.0 
3.0 

5.5 
5.0 

51 
72 

67 
92 

57' 
40 

50 
31 ' 1 

62 
4 

12 
10 

'35 
24 

50 
60 

2,5 
2.5 

W-331 3.0 5.0 61 80 63. 53 28 10 33 60 2*.5 
17341 3.0 5.5 63 86' 4a 41 7 10 29 60 2.5 
117351 3.0 4.0 78" 102' 43 33 9 60 3.5 
!17361 3.0 4.0 76 101 49 41 8 50 3.5 
?1737 1 93.3 3.0 4.0 69 102 48 30 • 3 9 29 60 3.5 
IT7381 3.0' 5.0 71 102 47 15 9 50 3.0 
1739 1 
17401 

3.0 
3.0 

5.0 
4.0 

57 
58 

80 
78 

45 
37 

22 
21 

5 
10 

50 
50 

3.5 
4.0 

1,7411 3.0 5.0 64 85 51 28 6 50 3.5 
.7421 3.0 5.0 74 10S 51 41 9 50 2.5 
!.7431 3.0 5.0 71 102 48 31 10 40 3.0 
H744 1 3.0 5.0 66 85 47 40 9 45 3.5 
14745 1 3.0 4.0 55 101 52 25 9 45 4.0 
1-7461 3.0 4.0 58 78 62 37 10 60 3.5 
!.7471 521.4 3.5 5.0 57 78 72 41 19 9 44 35 4.0 

7481 650.6 3.5 7.0 56 72 74 47 23 10 45 30 4.0 
M7491 724.8 3.0 7.0 57 78 85 55 17 11 48 10 4.5 
1750 1 387.5 3.5 5.5 56 74 64 56 10 14 42 30 4.5 
r 751 1 710.4 3.5 6.0 50 73 77 60 40 10 35 30 5.0 
.7521 557.3 3.0 6.0 53 71 65 43 15 12 46 20 4.0 
1.7531 672.1 2.0 6.0 48 66 78 71 13 12 40 25 3.0 
117541 966.4 3.0 6.0 56 71 55 8 33 13 42 10 3.0 
4755 1 954.4 1.5 6.0 44 63 76 46 42 13 40 10 3.0 
1.7561 2.5 4.0 55 73 57 50 13 50 3.0 
1,757 1 3.5 5.5 45 64 70 47 11 40 3.0 
1.7581 4.0 5.0 54 101 67 34 10 60 3.0 
;'759 1 4.0 6.0 52 72 71 54 35 11 20 20 3.0 
%7601 4.0 6.0 78 64 30 7 1i 19 25 3.0 
1,7611 4.0 6.5 63 96 66 34 16 10 22 20 3.5 
!1762 1 4.0 6.5 67 87 70 57 25 10 21 25 3.0 
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Table 2, 

(conti~iued) 

1000
 
i.o ,, ro ,.'.P lent .Leif Days,.. Days-.... Branch -Pods SeedsSeed,. Virus : ldew 
Ac e dsize.,- to .. , o.gt Lenl: per,,, pez..wt 1 1 ?soresco;e 
No. ,(-5)(,(1-8),F'lovIerP.ipe.,.,h 	 cm. cm ),Plant.,P*od *.gm (1400) .(I-) 

17631 _ 5.S5 102,.,64.. 23 10 . .. 20 3.5,4.0 	 71 

6 6 1 0 2
 I17641 . 4.0 .5..' . , 54, 55 8,. .40 3.5. 

!1765, ,,4.0 5.0 72 62,, 48 11 30 3.0,. 
M.661 '4.0 5.5 ,561 ,, 64, 37 9 .35 3.0 
M7671 '521.4 4.0 7.0. 55 69 70 54 2] 12 "'33 30 4.0 
117681 4.0 . 7.0 59 96- 58 35 10 , 25 .290, 
1769. :4.0 7.0 70 105 59 48 10 *"25 3.0. 
,770i. 4.0 7.0 78 102" 69.. 51 8 . 25 3.0 
1.771 1 .3.5 - 7,0 68 87, 61.. 32 12 20 2.0
 
!7721 -3.5 7.0 64, 81. 54: 43. 10 . 35 2.5 
!"77311,782.2 3.5 .5.5 54". 69.. 51, 29. 70", 14 36 5 4.0 

!17741,868.3 3.5 1'-6.0 43, 60- 53; 9 48: 12 '.42 5 4.0 
17751- 820.4 .3.5 ",!,S.5 49- 68., 56.. 40 25:, 13 36 ',15 3.5, 
!7761 578.9 4.0 :6.0 51 69.. 56 25:., 30.. 13 31042 .5 
r,7771 822.8 3.5 6.0 69 87. 49 16 42 .20 3.5,. 

'778 1 1. 3.0 .S,S 54-. 70;, 48, 17, 11. 1s 3.5 
M,106 1 - 540.6 4.0 ". 5.5 51 70,. 72." 34 , 32'., 13 30 2.5 
"10631 1160.1,..2.0 5.0 - 68. 85, 377 , 54">, 75,, 12 '44 ':10 2.5 

'1064i 260.7 . 3.5 7.0. 54" 73. 62 21 6 12 60,. 5 4.5 

J'ean 573.3 ,, 	 3.1 .5.6 57.,6 770;3 56,9 40.,3: 41.1 10.4' 33.2" 36.2 3.2 
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Table, 3 

Performance of 72 (15%) Highest Yielding Strains
 
,at Columbiaj,-.Hissouri-i in,1973
 

1000
 
X1. Plant Leaf Days Days Branch Pods Seeds Seed Virus trildew 
Acc. Yield Yield type .tsize'1-to. to It Length per ..per .!l-- score .score
 
No. Rank kg/ha (1-5) (1-8).Flower Pipe cm cm Plant. Pod gm (1.4100) (1-5)
 

M333 1 1853 1.7 5,8 . 46 64 83 71 157 13 40 0 3.5 
M410 *2 1836 2.0 7.1 60 80 79 66 73 12 47 0 2.2 
M101 3 .1828 1.0 6.1. 51 70 66 62" 84 12 66 0 2.3 
'90 4 1780 2.0 7.2 53 76. 71 45 81 11 61 0 1.8 
Ml35 5 1752 2.0 5.7 47 67 58 53 98 12 39 0 3.3 
N235 
M1349 

6 
7 

1674 
1648 

2.2 
3.0 

7.2 
7.2 

65 
50 

34 
73 

72 
81 

65 
65 

53 
70 

11 
12 

61 
41 

0 
2 

2.0 
2..8 

1339 8 1639 1.7. 6.0 47" 66 80 58 123 13 37 0 4.5 
!232 9 1623 1.7" 7.1 55 72 69 66. 81 11.* 59 0 1.8 
:1348 10 i573 2.2 7.0.. 51 73 87 75 92 13 49 0 2.2 
r203 11 .1554, 2.0 7.1 61 80' 55 65 112 10 56 2 2.2 
1531 .12 1550 1.7. 6.1 45 65 65 45 63 11 53 7 -3.3 
P472 .13 1531 2.3 7.1 66 85 50 52 129 12 51 0 .1.7 
PS30
1140 

"14
15 

1488-
1457 

1.3
2.0 

6.9
6.7 

57
44 

78
65 

73
54 

66
43 

54
97 

14
12 47

41 20 2.22.2 

'1238 .16 1429- 2.0 6.9 63 33 66 56 59 12, 55 0 1.7 
"330 17 1402 2.6 6,7.. 64 84 54 40 54 11.- 57 2 2.3 
'351 18 1397 2.5 7.1 50 77 65 51 51. 13. 48 0 2.8 
16931 19 '1397. 2.0 7.0. 58 79 67 52 151 12 54 0 2.0 
2'546 20 1383 2,0 7.0, 69. 38 48 43. 70 . 12 57 5 .2.3 
Y118 21 1305 1.8 6.9 . 64 84 48 59 54 11: 59 2 .2.0 
',475 22 1291. 2.2 6.8,, 56- ;76 47 47 124 11 59 3 1.3 
",370 23 .1285 3.5 5.8" 64 82 59 36 59 11 33 2 2.2 
"340 
"233 

24 
25 

i276 
1267 

2.5 
2.3 

6.4' 
6.8. 

51 
60 

71 
78 

66 
70 

55 
66 

49 
111 

14;
12' 

46
60 

8
3 

3.2
2.5 

!.137 ,26 .1241 1.8 5.7. 44 66 47 35 103 1,2 39" 3 3.8 
,'31 27 1234' 2.2' 6.9,- 62 87 66 51 57 11. 58 3 2.5 
"532 .28 1231 3.7 6.5 59 77 62 44 102. 12. 39 7 -3.2 
'138 - 29 1230 1.8" 6.7.1 47 68 81 63 55 1'" 42 7 3.3 

11438 30 1225 2.8 6.5 44 62 66 56 46 11 59 6 3.5 
M411 31 1206 4.2 6.9 63 81 64 52 174 12 36 .7 2.8 
t1343 32 1202 2.0 6.2 47 66 74 , 56 48 13 41 8' 3.5 
.1358 
"194 

33 
34 

1197 
1134 

1.8 
1.8 

6.9 
7.1 

50 
57 

70 
83 

72 
60 

63 
52 

71 
57' 

13 
11 

38 
.60 

0 
0f 

2.5 
2.0 

M408 35 '1183 1'.5 6.7 44 65 44, .41 49 12 47 7 3.7 
!352 .36 1169 3.0 6.0 48. 67 75!'. 54 76 11 39 27 4.3 
176 '37 
?10631 38 

1163 
.1160. 

2,5 
2,q 

6.2 
5.0 . 

46 
68 

66 
35 

.58 
'7 

44 
54 

63; 
75 

1Z 
12 

36 
44 

17 
i0 

4,0 
2.5 

11362 39 
14 ..40 

' 1155 
..,,1154 

3.5 
rJ.q 

6.7 
5.0 

54-
57 

72 
74 

70 
73 

33 
63 

5 : 
72 

15 
14 

58. 
.47 

'10 
1 

3.5 
2.8 
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Table 3 
(continuod)
 

1000
 
!o. Plant Leaf, Days Days Branbh Pods Seeds Seed Virus "ildew
 
Acc. Yield Yield type size to to ;!Ft Length per per wt score score
No, flapk kg/hia tl-5) (1-8) Flower Pipe cm cm P'lant Pod gm (1-100) (1-5)
 

:1437 41' 1147 3.0- 6.5 49 68 .76' 57, 35. 11.. 43 12 3.0 
M506 42. 1142 2.7 7.0 65 82 60 45 110 12 34 3 2.8 
T13S9 43 1134 '1.5 6.9 52 71 61' 40 74 13 39' 0 2.3 
1.610 44 1131 3.0 6.0 47 69 89' 61 28 14 40 0 4.0 
-35S '45 1106 3.0 6.5 46 65 76 30 51 13 40 .15 4.2 
"14 *46 1102 2.3 6.9 56 81 63 51. 71 9. 59 7 2.3 
.'91 47 1093 2.0 7.0 63 82 S 59 78 11 60 0 1.7 
.7021 48 1093 3.0 6.0 48 66 85 69 45 12. 46 15 3.5 
1'317 49 1091 3.0 6.3 52 73 71. 52 73 14 62 13 3.8 
1'466 so 1066 4.0 6.3 68 89 67 59 56 11 30 7 2.3 
M195 1 51 1031 2.0 7.5' 47.4 66 92 70 39 13 59 .5 2.5 
r4374 52 1030 3.0 5.7 44 6S 58 44 55 11 63 27 4.0 
1-447 -53 995 3.3 S.8 47- 65 61 30 32 11 59 20 4.2 
1501 
1569l 

54 
55 

995 
973 

2.0 
3.0 

7.0 
7.0 

46 
S1 

67 
72 

62 
80 

50 
67 

69 
37 

13. 
12 

40 
40 

.2 
.10 

3.5 
3.5 

1754 56 966 3.0- 6.0 56 71 55 8 33 13 42. 10 3.0 
1'2061 57 966 2.0 7.7 61 81 76 55 24 13 57 S 2.0 
M7551 58 954 1.5. 6.0 44 63 76 46 42 13 40'" 10 3.0 
?367 -59 947 3.2 5.7 48 66 65 43 61 12. 37 :7 3.7 
!'435 60 945 3.0 6.3 44 65 68 53. 50 11, 46 8 v4.0 
!103 61 937 2.3 6.3 52 72 66 60 40 14 41 12 3.0 
?'398 62 922 3.2 7.0 Si' 71 71 36 72 10 67' 12 .4.0 
1SS 63 916 3.5 6.0' 48 67 65 51 72 10. 50 28 3.7 
1174 64 910 2.5 6.8' 66 86 S8 49 50 11. 59 .2 2.0 
145901 65 90(9 3.0 6.5 SO 71 82 16 26 14 45' 20 4.5 
454 66 907 3.5 6.6 50 70 58 40 23 12 54 10 4.0 
6561 67 904 3.5 5.8 50 69 60 55 80 12. 41 5 3.5 
I15 63 901 1.7' 7.0 53 73 68 45 37 10 62 18 2.2 
"547 69 889 3.3 6.6 57 76 60 48 45 14 54 10 2.6 
47221 70 873 3.0 6.0 53 72 75 59 16 13 50 15 3.0 
"350 71 868 3.2 6.7 47 '65 78 65 60 13, 39 6 2.8 
17741 72 868 3.5 6.0 43 60 53 9 48 12, 42 5 4.0 

1Data based on a single row plot, only. 

Mean of 24 (5%) highest 'yieldingstrains:. 
1539..6 2.1 6°7. 56 76 65 96 85 11..9 5 1.5 2,4 

Ilean of 48 (10%) highest yielding strains: 
1356.3 2.3 6.6 55 74 6S S4 78 120. 48. 4.2 2.8 

Mean df 72 (IS%) highest yielding strains: 
1220.3 2.5 6.5 54 73 66 51 68 1L0 48 6.5 2.9 

Ilean of 473 strains: I . 

574.9 3.1 5.6 58 77 56 40 4f 10,4 38 36.2 '3.2
 




