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The flowering response of some tropicaly adapted cultivars of

cnaman bean {(Phaseolus vulgaris | )} to short days

The common bean, f(Phaseslus vulgaris L ¥ .5 grown in the tropics unde-

aoderately short or moderately long days {1) teans are tnown to sbtow
ei1ther of two types of response to davlength, depesding on the genotype

Some genotypes are daylength insensitive, and because of this, ea-i,
flowering Dther genotypes show a quantitative delay of flower.ng when
grown under long days (2, 7) The extent of guantitat.ve respo~se .3
modulated by the length of the dark period aond magnified by wa-r
temperature and or cool night temperature {(relative to the day teaperaturel
(8 It 15 known however, that the primary f{or i1mmediate) effect of long
{non 1nductive) days 1s a change in partitioning of photesynthates (3, It

See also the results on multiple effects of daylength on bean growth 1in

this report

The concurrent changes i1n architecture and agraonomic value that are brough:
about by daylength :interacting with temperature have determined the
adaptation of bean cultivars to the temperate zone of the world (4) Under
tropical conditions, the response te daylength (moderatelyv long days) and
simultaneous high temperatures also determines the adaptatian 27 baa
cultivars to hot lowlands (4) Sone bean genotypes of tropical origin,
known to be daylength insensitive snow a delay in {lowering end cicurrence
aof the first flower 1i1n upper nodes on the plant, whem grown in hig"
elevation aountains with mean temperatures helow 23 € (N £
daylength-aediated delay af fluwerlng also has been” obser.ed 1n Dzer
accessions and iapraoved varieties adapted to losland trupics urder
greenhouse canditions (3} There 1s alsoc evidence that wnder f.ei

cond:itions scme bean accessions of the CIAT bean germplasa band show .
delay 1n flowering when grown undar 12 5 hour natural dayleagth, comper.a
to the same natural daylength when extended w.th artificial 1ght to (8
hours  The nature of this response to short days-low temperatu-re has 1ot

been studied before
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Haterials and Hethods

Five tropic adapted bean cultivars were grown under two daylength regises
i a growth roor  The +ive cultivars are describsd ain Tab e ! The tus
daviengths were i1 anc 15 hours and were mesat to represent the g tremes ir
the range of daylengihs occurring 17 tropical  and  sdb tropice HED

producing areas  Si14 plants of each cultivar uere groan undsr each of &g
daylengths, 1n 20 ca diazmeter plastic pots contain.ag « 1 1 300 sa.d o &
fertilized with 2 grams of 10 30 10 commercial fe-tilizer Tue ¢ owth -s50.
was maintained at 23 C during the 1lluminat.on period e ac 2% 3 our "3
the dark pericd Light was supplied by M3I® 407 a4 retal Pacide .a3"3s
positioned 120 em above the top of the pots, vyielding 35 W ca-2 sac

measurad at the top nf the pots

The nusher of days to, and the nsde number for the first opened flowsr ws
recorded for each piant A flower was considered opened at full refle. ng
af petals For node counting, the node of insertion of the cotyledons was

cansidersd number one, for a acropetal order

Results and Discussian

Shart days delayed the cpening of the first flower in cultivars & 5124, IJ
Bo-11, and DOR 44 6 2997 (Rabia de Bate), an early, insencitive 47,
race, flowered 1n the same nunber of days, 37 8, under the two daylergts
coanditions {Table 2) Un the contrary, G 17450 (San ¥artin} {lowercd

days earlier undar 1! hours as cospared ito w-dar 15 bours The Fasten rg
of flowering 1n B 17480 was the especled rez. c-ze sinle 1! Y3 o ~%0 7,

sansilivity to long days {4

The differences in time of flowering were colacident wilh differences in
position of the first flower In cultivars G5 5474, JJ BO~11, and DOR -4
the first fleower was on nodes positioned t 2, 3 O, snd 1 9 node uni‘s

closer to the base of the plant (node number one) when grown under 13



hours~daylength as coeparsd 1! hours Again, 1n & 2997, the wearly
flowering, insensitive cultivar, the first opened flower appesared i1n  nodes
32 and 3 5 (mean values from si% plants) under 11 and 15 hours-saylength,
respectively In 6 17630 the first opened flower appeared 1n nodes sa'uzs
of 4 B and 10 5 under 1! and 15 hours~davlength, respectivery 5 17&3

flowered 4 7 days late~ with the first opened flower appzaring .o nodes 3 7
rode-~units upper 1n the stem, which 1; the typical ~es5.673e .« -lodg-in,
behavior for a long day sensitive, indeterminate plant (5, 7} £ 2¢=7
flowgred earlier than any of the other four cultivars 1n thia 2.pe-. an

under both dayiengths It aise had the deral ppened flower at o .0Wes [GCu2
than any other cultivar in the study, unde- bot- da,lsngths It +lowzre.
in the sane nunber of days and essentrally in the same qpde wnder oot

daylengths This 15 the typical response of & insensitive {day neat-ail.

indeterninate cultavar {4, )

The flowering behavior of B 17450 ard B 2997 as observed in this studvy 18
i1n agreement with therr hknown behavior under field conditions (4} The
bohavior of B 17650 and § 2997 1in this study indicates that the laght and
temperaturs conditions in the growth room sere adequate for 2 noramal growth
and for inducing the known flowersryg responses of bhean plants, to varying

daylength

B 5474, JU 80-11 and DOR 44 flowered I 5, & 3 and 3 % Zays iaber dras- *
hours as comparad te iS5 heurs, respectivel, They =olso hed the +t.73i
flower opening 10 node pesatiers L 2, 3 9 and | 9 node urals wopaer in X
plant {more distant frca the base! aben grown under 11 trer  w-~2Ee o
hours-daylength These three bean cultivars tad thea & flower -~y -3~ 77

that 15 a reversal of the krow~ -~eszpanzegs 0 davle-ghth 1r DBa 3

Beans have beer classif.ed as a short day plant (long day »en. * ve8), "hid
18, they flower earlier under short than under iong days (%) The r-ezaito
an this study indxcate, however, that the reverse type of respona2 1o
daylength do exizt in P wvulgsris L , that 1s, a long day plant response

The results alsp 1ndicate that there ts varitabilsity in the species and Lhat



depending on the genotype, ¥ vulgaris L can be classified as a day
neutral, short day or long day plant It alsc seems reasonable to expect
that combinations of both responses, shart day and long day can exist in
the same plant



Table 1 Some characterstics of five cultivars studied 1n groth roon.
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Reaction to Flowering Ares aof
Cultivar Long Days "at 19 € Adast
6 5474 Insensitive Lfit noWn G~incwn
Ju 80-11 Insensitive Jelayed Lowland
§ 2997 Insensitive Early Lowland
§ 17650 Sensitive Early Hightand

DOR 44 Insensitive balayed Lowsand



Table 2 Days to first flower
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11 hours 15 hours belay
G 5474 44 ¢ 3C 3 25
JU 80-11 47 0 41 7 n 3
B 2997 38 I3 8 ¢ 3
B 17650 49 3 45 0 47
DOR 44 43 8 43 3 -3 5

Analysis of Yariance

F Frobabilsty
Baylength 0 74 9 10
Eultivars 4 32 G 10~0 05

Interaction i5 41 <0 00%
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Yable 3 Mode of first flowser
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i1 hours 15 houra Lharge
G 5474 72 &£ 0 - L
Ju B89-11 8 5 55 -3 0
§ 2997 32 35 ¢
B 17450 4 8 {05 3
DOR 44 87 5 8 -1 9

Analysis of Variance

F Probability
Daylength 0 12
Cultivars 2 45 >0 16
Interactian 19 47 005
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