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'r hirteen cultiv :1rs o f Glycine ~ - (L) Eerrill , each 

re p r esen t ing one of t~8 m~turity t roups from 00 to 11•, were 

g rown unde r fi e l d conditi o ns a t ,·bs..; ey University , Pa lmerston 

North , New :3ea l and . The cultiva r s ·:e re so·.vn at 14 day interv .c. l s 

from the 12th Cctober 1974, to tl.e -;8tr_ J a nuary 1975 , inclusive. 

Daily plant obs ervation~ nere made Lo record t he dates of seed­

ling emergenc e, floN cring onset, pcd emergence , cessation of 

flowering and pod maturity . ..itL rte rnnturity broups 1 and 4 

cul ti vars, a se pa r a te arical oun di t>s ection study was ma de o f the 

morphological cha u; es occurr i. nc; t: J.ri r:.6 floral initiation and 

subsequent bud development . ~ulti~le regression analysis was 

used to stu dy th e effect s o f ~yler:.c th a nd air temperature on 

the phasic :, rowth pa tt erns of c:u,~ll of the thirteen cultivars. 

I n a l l cultivar~ , 5e r~in~t io~ incre~s~d Llt an exp onential 

r a t e as air terr.per.::...ture.::; ro::; e .t.'ron; 12°8 to 21°c . rl'em _p eratures 

above 21°c intibicect C:8 ·:n in,ttion it. the maturit ) 6roup.s 2 , 4 , 6 

a nd 8 culti va r s a a (: ,•;1:::re ir i:.i oit ory aoove 25°c f or c1.ll other 

cul ti vars. 

In a ll cultiva!':.3 , tr""'usitio1. fr om th e ve ge tative to the 

reproductive state WliS &ccele r~ceci oy d~clinini dayleng ths and 

ri s ing t em~e r Ht ures . : ensitivity to dayiengt h durin~ the pre ­

flowering phase incre ased dith ~enetic l~teness of maturity 
/ 

among t he cultivarb . Prom the ~pircil disse ct ion studies , day -

lengt h and temp8ratu ra we r e sl.o..-,n to c. ffect both rates of floral 

initiation and suosequent buu de velopme nt. In the absenc e of an 

adequate daylen~th s timulus , pl an t ~ge became the main determinant 

of the r ate of floral de vel opment . 

Pod emere:ence sll oweci a ne ta tive response to daylength in 

the ma turity groups 00 to 5 cultiva rs a nd a positive response in 

the g roups a to 10 cultivdrs. ~empe r a ture was the main dete r­

minant of p oddin 6 dura tion, r a tes of pod development de creasing 

with decline in tem pe r a ture a s th~ 3eason progressed . 

Both f lowerinG and podding durd tion i ncreased with decline 

in da ylength . The photoperiod res ponse during these g rowth 

phases was not associ a ted with ge ne tic latene a of maturity am ong 

the cultiva r s te s ted . 

* USA classificati on or its es timated e~uiv~l~nt 
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:YNTR0DUCTI0N 

Soybean cultivars diffe r widely in their sensitivity to daylength 

(Johnson et al., 1960 ; Cri swel l and Hume, 1972; Hartwig, 1973). In 

the absence of a strong photoperiodic response, temperature may have 

a significant effect o n the vari ous phases of plant growth (Lawn and 

Byth, 1972; P olson, 1972 ; !'-''. ajor et al., 1975). However, photoperiod 

and temperature ef f e cts are rar e ly distinct; rather, it appears that 

the plant responds to the in teracti on of these two stimuli (Blaney 

and Hamner, 1957; Huxley a nd S um merfield, 1973). 

S oy bea n cultivation in New ~ea land is based almost entirely on 

America n introductions , comprised main l y of cultivars in the early to 

medium ma turity classes . i .e. ~SA grades 00 to 4. Although these 

cultiva rs have been tested in latitudes similar to those for whic h 

they we re developed in th ~ USA , cult iva tion in New Zealand has been 

s uccessful in only a f ew areas, ma i nly in the North Island. Cultivar­

sowi ng date trials have suggested t ta t this adaptation limitation is 

due to the lower temperatures ex per ien ced in New Zealand, particularly 

at night, c ompared to those of the s oy bea n belt in North America 

( Gerl a ch, 1967 ; Robb, 1968 ; Ok ereke, 1970 ; Gerlach et al., 1971; 

~·I cCormick, 1974, 1975 , 1976) . Ho·Never, little effort has been ma de 

to define more pre cis ely the s ource o f this problem of selecting 

cultiva rs wh~ ch give both consi s t entl y high yields and mature within 

the practical l im i ts of t he New Zea ldnd g rowing sea son (McCormick, 

1971+, 1975, 1976; Robb, 1968 ; Turnbull, 1976) . 

This study at t empt .<;; to provide s o me basic phenological information 

for a diverse range o f soybe~n genotypes , g rown in the field, under 

the va rying dayl ength a nd te ~r erature conditi ons expe rienced during 

the g rowing s eason i n New Zealand . Thi rteen cultivars were used in 

the trial, each re p resenting one of the ma turi ty grades 00 to 11; 

(USA clas s ification or ~ts es t~ma t ed eq uivalent). 




