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CENTRO Dé COCUMENTACION 

The flowerlng response of some troplcaly adapted cultlvars of 

enmmon bean (Phaseol us vul gan s t ) to short days 

The common bean, (Phaseolus vulgarls L) .s graNO 10 the tropl~S unde' 

moderately short or moderatelf long days (1) Beans are ~nown to 5r~~ 

elther of two types of response to daylength, depe~dlng oro the genot,pe 

Sorne genotypes are daylength lnsensltlve, and because ~f thlS, ea-1 I 

fl owen n9 Other genotypes sho~ a quantltatlve delay of flo~er.ng .~an 

grown under long days (2, 7) The extent of q~antltat.\e respo"se .; 

modulated by the length of the dark perlod and ~agnlfled by ~a'~ 

temperature and or cool nlght temperature (relatlve to the day te~Derat.re) 

(S) lt lS known hOl<ever, that the prll .. arf (or lmmedlate) eHect of lonq 

(non lnductlve) days lS a change ln partltlonlng of photcsynthates (3, 

See also the results on multlple effects of daylength on bean gro~th ln 

thlS report 

The concurrent changes ln archltecture and agronornlC value that are ~rought 

about by daylengtn lnteractlng wlth temperature have determlned the 

adaptatlon of bean cultlvars to the temperate zone of the world (4) Under 

troplcal condltlons, the response to daylength (moderatelv long days) a~d 

slmultaneous hlgh temperatcres also determInes the adaptatl~n Jf b2a' 

cultlv~rs to hot 10wlands (4) So~e bean genotypes of troplcal Orlylr., 

knoNn to be daylength lnsensltlve sno~ a delay ln flüwerlng ~nd G~cu"reoce 

of the flrst flower ln upper nodes on the plant, ~hen grown ln hlG~ 

elevatlon oountalns wlth mean temperaturEs below 2~ e ( 1 \ 
" 

daylength-medlated delay of flowerlng also has been" obser,&d ln Oi.C 

acceSSlons and lmpraved varletles adapted to lo~!and tru~l~S 

greenhouse condltlons (3) There lS also eVldence that u1der f.El 

condltlons some bean acceSSlons of the CIAT bean gercplasill ban~ srow ~ 

del ay ln flo~erlng when grown under 12 5 hour natural daylength, compdr_o 

to the same natural daylength when extended w.th artIflclal ¡lght to 18 

hours The nature of thlS response to short days-low temperatu"e has 10t 

been studled before 
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Haterlals and Methods 

Flve troplC adapted bean cultlvars were grown under two daylengtn 

In a growth room lhe flve cultlvars are descrlbed In TI~ e ' 

reglmes 

Ttte t~s 

daylengths were 11 ano 15 nours and Nere meant ta represent th~ e tremes Ir 

the range Di daylengths Decurrlng 11 tropIcal and i4b trú~lCo L~o 

produclng areas S,. plants of eaeh cultivar ~ere gro~n un dar elc~ al t'. 

daylengtns, In 20 cm dlameter plastlc pots contaln.1g Q j 1 ;01 sa,d f. 

fertlllzed wlth 2 grams af 10 30 10 ,omm~rciai fe·tlll:~r T~2 ~ Q~th '00, 

was nalotalned at 23 e d~rln9 the llluffi11atAon ~erlod o,~ a~ :~ ~ QU· ~l 

the dark perlcd Llght was ¡upplled b) M5° 400. retal ~a.ld. .1"0. 

posltloned 120 Cm aboye the top af the pot., yleldl~g ~5 h C~-¡ sec: 

measured at the top of the pots 

The number of days ta, and the node number for the flrst apened flaHer w. 

recordad for aaeh plant A floNer was conSiderad apenad at full refle. ng 

af petals For node countlng, the nade of lnsertlan of toe cotyledons was 

consldered number one, lor a acropetal arder 

Results and DIScusslcn 

Short da,s delayed the openlng of tOe flrst flcwe" In ."ltli.rs G 54J4, :¿ 
80-11, and DOR 44 S 2997 (Rabia de Gato), an early, lnsenéltlve de, 

race, floHered In the same number of days, 3! e, unde, toe triO dayler;t; 

condlllons (Table 2) 00 toe contrary, G 1'650 (San ~artlnl flJ~.rcd 

days earller under 11 hours as compared tú ú'Gar 15 ~ours 

of flowerlng In G 17650 was the &'pecled res_~-:e ;lnc~ 

sensltlvlty to loog daIS (4) 

lhe dlfferences In time of floNerlng wera cOlncldent wllh dlfferences 10 

pasitloo of the flrst flower In cultlvars G 5474, JJ 80-11, and DOR -l 

the flrst flawer was 00 oodes posltlaned 1 2, 3 0, and 1 9 node unl's 

closar to the base of the plant (node number one) when gro"" under 15 
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hours-daylength as compared ti hours Agaln, 1n S 2997, tha early 

flower1ng, 1nsens1tlva cult1var, tha flrst apened flower appeared In nades 

3 2 and 3 5 (mean values from Sl~ plants) under 11 and 15 hours-Yayle~Qth, 

respectl vel y In G 17650 the f1rst opened flower appeareé In nades ;a'ua. 

of 6 B and 10 5 unde. 11 and 15 hours-daylengt~, respectli.'Y ;3 1705 

flowered 4 7 day. late" w1th the f¡.si opened flowe. app.a'lng .n nodes 3 7 
» 

rodc-un1ts upper 1n the stem, WhlCh 15 t~e typlC.! ·.5.G13t ., -Io •• -¡n. 

behavl0r for a long day sens1tlve, 1ncletermlnate plant (4, 7) e 29°~ 

flowered earller than any 01 the otber four cultivar. In t~¡ ••• D~·. en 

under both daylengths 

than any other cultlvar 1n the studv, unde' bot" da,l~nQths 

In the same number of daf5 and sssentlally ln the Same ~ode ~1jer CWC 

daylengths Thl5 15 the typlCal response of a ¡nsensltIva (da" ne.Jt-aL 

lndeterm¡nate cultlvar 14, 7) 

The floHerlng behavlor oi B 17650 a1d a 2997 as observed In thl, stud, l. 

In agreement w¡th thelr known behav¡or under flald condltlons (4) The 

behavlor oi G 17650 and G 2~97 10 thlS study lndlcates that ths llght and 

tem~erature condltlons In the grawth room were adequate far a normal growt~ 

and far Induclng the lnoNo flowerltg responses oi bean pldnts, to var"no 

daylength 

S 5474, JU 60-11 and DOR 44 flowered 3 5, Ó 3 and 3 S ca~s ,a'ar d'ú~-

hours as compared to 15 hours, respectlvel, 

flawer openlng ln node posltlors 1 ~, 3 O and 1 9 ,c~~ ~r.t5 ~;gar ¡n t 

plant {more dlstant fro¡¡¡ the base} lIIr-en grown llo¿er 11 t,h.;ti ........ :a:. 

hours-dayleogt'l 

Ileans have beer class¡f.ed as a shert day plant llorog day ,e~_ • ,El, ,~,( 

15, they flewer earl¡er unoer siort than under Long days (9) 

In thlS study ¡ndlcate, ho~ever, that the reiers. type o' (~spon,~ tG 

daylength do eXIst In t vulgarls L, that IS, a long da, plant r€IPcnse 

Ihe results ~lso Indlcate that lhere IS varl.blllty 10 the Sp.Ll.~ and lh.t 



dependlng on tne genotype, t vulgarls L can be classlfled as a day 

neutral, short day or long day plant It also seems reasonable to e.pe~t 

that comblnatl0ns of both responses, sh~rt day and long day can eKlst In 

the same plant 
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Table 1 So me characterstlcs of flve cultlvars studled In groth roon. 

Reactlon to Flowerlng Area iJf 
• 

Cultivar Long Days a t 19 e 

6 5474 lnsensltlve LfH nown U-'1 nC\'iD 

JU 80-11 lnsensltlve :lelayed LÚflland 

6 2997 lnsensl ti ve Ear 1 y Lowland 

8 17650 Sensltl ve Earl y ~Ighland 

DOR 44 lnsensl ti ve Delat ed LOIHand 
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Table 2 Days to flrst flower 

G 5474 

JU 80-11 

G 29'17 

G 17650 

DOR 44 

11 lIour s 

44 O 

47 O 

33 B 

40 3 

43 9 

AnalYS1S of Varlance 

Daylength 

Cultlvars 

Interactlan 

F 

o 74 

4 32 

15 41 

15 haurs 

4C ;; 

41 7 

33 B 

45 O 

40 3 

Probablllty 

>0 10 

(; 10-0 05 

<o 005 

{; O 

4 7 

-3 S 
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Table:3 Nade of flfst flower 

G 5474 

JU 80-11 

S 2'1'17 

G 17650 

DOR 44 

11 hours 

7 2 

a 5 

:3 2 

6 S 

S 7 

Analysls of Varlance 

Daylength 

Culhvars 

lnteractlan 

F 

o 12 

2 48 

19 47 

15 hour. 

6 ;) 

5 5 

3 5 

lO 5 

6 S 

Probab.ilty 

)0 10 

<o oú5 

-3 (1 

o 3 

3 7 

-1 '1 
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