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Lrperiments werce conducted to evaluate the sc¢reening honeycomb
Tcoign of Fasovlas (1973, 1977) as = tool 1n the evaluation of yicld

ov niral 1n early penecrations Table 1 1llustrates the failure of

the design to arpyrove correlaticns of yields of spaced plants in
*Ye Paacycoah with yields of randorived conplete blockoe with which

vieles were ccrpared Yields of indivduaal plants modified as o

percent of sur:undivg heaagon were generally slightly retter than

~1d5 mod fi1ed as a percenl of suriounding control triangle, | :.

ther modification justified the effort involved Correlatio-

sae 50 low thot the writer would not recommend highly spaced pl)ints

(¢ 70 n  or »bove) an any evaluation of beans Correlations beiwcen

rutucl.y exclu 1ve sets of 2 randomired complece blocks ranged fion

N 72%* to 0 93%¥F, sugpesting tlat 2 vendomized complete blocks werc
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A total of twenty-three pyrent linces, cleven delterminate and
twrlve i1ndeterrinate, weie evaluitted in 2 ctudies of anter-varietal
competition in beans o1x determinate and six indeterminate varieties
were obscrved 1n pure stands and random 3 1, 1 1, and 1 3 mixtures
in & 2 replication split plot wilh effective plots of 240 plants in
the smaller »tudy, and 10 indetexminate and 10 determinate varicties
were observed at 3 denoities in 6 replacatlions per density per group
in the larger study I11fteen mixture combinitions per group (determinate
and indeterminate groups) were ctudied in the smaller and 90 mixture
combinations per gioup w re observed in the larger study Plants were
grown on O 6 m beds with 6 T em Dbetween planis in the smaller and
6 7, 13 35, and 26 7 cm Dbetween plants i1n the larger study

Both studies indicate that, in genernl, the best yielders in
beans are also the besl competitors, re-ulis opposite to those
found in race at high fertilaty Correlations between the yirelds of
varieties in mixtures and in purc stands were 0 95** for the indeter-
minate and O 89*% for the determinite varicties in the smaller study
Coirelations of O 77¥7, O 97¥*, and 0 90** at high medium and low
densitie f{or the determinate group and O 89%*, 0 84**, and 0O 90**
gt high medium and low densities for the indeterminate group were
obtained i1in the second study Rleg1essron of the yield of one variety
on the proportion of the other 1r the mixture showed that the best
yielders were the best (ompetaitors for the indeterminate varaeties
in the smaller study, with the eveeptirion of P043, which was more
competitive than 1ts yi1elds in pure stinds maght suppest, but the
ranh oirder of the yirerds £Jrzrzbt1€s 1ﬁq;R_IF??:”nnd 1n pure siawmds
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was vairused Two other lines were also exceptions to the general
rule in the larger study, P365, a Type III, which was unduly com-
pelatave, and 12-13-1, also a Type II1, which fell 1n mixtures with
respect to 21l yi1elds in pure stands It 13 conceivable that mediocre
lines such as P643 might come to dominate mixtures i1n 4 or 5 generations
of bulk breeding

ihe corielation of O 97** between yields i1n mixtures and yields
in pure stands for the determinate varieties 1s almost certainly a
more accurale reflection of the true situation than the correlation
of O 77¥* at the high density Mixture yields were based on about
10 times as many plants as pure stand yields, and the pure stand yields
in the larger study are less than perfect estimates, although the:re
was an obvious consistency between the yields in pure stands at
medium and high densities for the indeterminate varieties There
are no means for varieties over tests available to us at CIAT, but
1t 1s avparent that the mixtures actually favored the super:ior lines
very consistently in both medium and high densities The actual
potential of PO89, for example, 1s almost certainly greater than
that of P153, as indicated by yields in mixtures, but unfortunately
not by yields in pure stands It appears to the writer that the
general failure of bulk methods to be superior to pedigree sysfems
based on visual selection or single seed descent tests 1s an indication
that other factors besides competition, including the segregation of
inferior competitors into succeeding generations and the high varieiy
X year interaction are tending to ncutialire the favorable effecis of

competition in the determinate varzetaes



Table 1 Correlations between mean yields of forty-seven varieties (as
a group and separated by growth habit) from randomized complete
blocks and mean yields modified and unmodified from 8 rewlications
of a simulated screening honevcomb design waith 1 15 and 0 70 n
between plant spacings

Unmodified
Mean Yields "lean Yields Mean Yields
from Corrected Corrected
Honeycomb (Triangle)* {(He.agon)®
Spacing
Yield of 115 0 36%* 0 36%* 0 40*
47 Varieties
in RCB's 0 70 0 48%* 0 43* 0 47%%
Yield of
23 Determinate 1 15 0 48* 0 53* 0 S51*
Varieties
in RCB's 0 70 0 49* 0 37 0 53%%*
Yield of 1 15 0 29 0 24 0 36
24 Indeterminate
Varieties in 0 70 Q 52*%* Q 49%% 0 47%
RCB's

*Yields of individual spaced plants in the honeycomb modified either as
a percent of the surrounding triangle of controls (see Figure 1) or as
a percent of the surrounding equidistant hexagon of 5 random varieties

and 1 control



Table 2 huotrices of yiulds in nirturee for the 6 determinate and the 6 inleterrtinate
variecties, based on means over 2 replicithous and 3 (1 3, 1 1, and 3 1)
proportions for the wixture plots and meins over 10 individual plots for
the pure lines *

Determinate Varieties Vaiiety
Agsociates Hen
19 569 623 635 637 788
Varicties 89 562 1 265 7 401 8 S46 2 342 8 63? 7 468 5
560 482 1 623 4 515 5 862 0 625 3 955 7 677 3
623 2551 110 4 205 ¢ 297 4 107 8 232 6 201 5
63> 730 7 50L 7 542 0 628 0 421 2 577 O 566 8
637 958 4 650 9 721 1 731 5 649 6 1000 7 785 4
788 567 0 268 3 480 & 475 8 360 2 588 5 456 7
Yean of
Associrates 592 6 403 4 487 8 530 1 478 664 6
Indeterminate Variel.es Variety
Associates Mean
246 4,33 524 566 643 698
Varfeties 240 201 6 225 8 149 9 160 6 194 9 147 0 180 0
498 198 4 447 2 279 8 382 3 243 3 515 8 343 6
524 599 3 683 0O 613 1 597 0 619 3 1099 2 700 8
5€6 780 9 722 2 619 5 665 5 681 0 1018 5 747 9
643 493 4 476 3 508 5 545 9 470 0 885 6 563 3
638 175 6 138 5 58 4 76 2 128 1 306 2 147 2
Mean of
Assocrates 408 2 4483 0 371 5 404 6 389 4 662 1

*A11l values adjusted to a graws/80 plant- basis,
micans for pure lines based on 800 plants, means for
mixtuies based on 720 plants



