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Thirteen cultivars of Glyeine mux., (L) Merrill, each

representing one of tne maturity prcups from 00 to 11%, were
grown under field conditione at Hassey University, Palmerston
North, New Zealand., The cultivars nmere sown at 14 day intervzls
from the 12th Cectober 1974, to the &tk January 1975, inclusive.
Daily plant observations were made Lo record the dates of seed-
ling emergence, flowering onset, pod emergence, cessation of
flowering and pod maturity. +ith the maturity groups 1 and 4
cultivars, a separate apical sua dissection study was made of the
morphological changes cccurring during Tfloral initiation and
subsequent bud development. Hultiple regression analysis was
used to study the effects of daylength and air temperature on

the phasic srowth patterns o cach of the thirteen cultivars.

In all cultivars, sermination increased al an exponential
o
1

: . 50
rate as air temperztures rose from 12°C to

PO

C. Temperatures
above 21°C inkibited germination iy the maturity groups 2, 4, ©
and & cultivars and were inuiocitory anove 2500 for all other
cultivars.

In all cultivars, transitiorn from the vegetative to the
reproductive state was accelerated vy declining daylengths and
rising temperatures. Zensitivity to daylength during the pre-
flowering phase increased with genetic lateness of maturity
amoné the cultivars. trom the apical dissection studies, day-
length and temperaturs were shown to affect both rates of floral
initiation znd suovseguent buu development. In the absence of an
adeguate daylength stimulus, plant zge became the main determinant
of the rate of floral develogment.

Pod eﬁergence slhiowed a negative response to daylength in
the maturity groups 00 to 5 cultivers and a positive response in
the groups & to 10 cultivars. Yemperature was the main deter-
minant of podding duration, rates of pod development decreasing
with decline in temperature as the season progressed.

Both flowering and podding duration increased with decline
in daylength. The photoperioé response during these growth
phases was not associated with genetic lateness of maturity among

the cultivars tested.

* US4 classification or its estimated eyuivzlent
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INTRCDUCTION

Soybean cultivars differ widely in their sensitivity to daylength
(Johnson et al., 1960; Criswell and Hume, 1972; Hartwig, 1973). 1In
the absence of a strong photoreriodic response, temperature may have
a significant effect on the various phases of plant growth (Lawn and
Byth, 1972; Polson, 1972; Najor et al., 1975). However, photoperiod
and temperature effects are rarely distinctj; rather, it appears that
the plant responds to the interaction of these two stimuli (Blaney

and Hamner, 1957; Huxley and Summerfield, 1973).

Soybean cultivation in New lealand is based almost entirely on
American introductions, comprised mainly of cultivars in the early to
medium maturity classes. i.s. USA grades 00 to 4. Although these
cultivars have been tested in latitudes similar to those for which
they were developed in the USA, cultivation in New Zealand has been
successful in only a few areas, mainly in the North Island. Cultivar-
sowing date trials have suggested that this adaptation limitation is
due to the lower temperatures expverienced in New Zealand, particularly
at night, compared to those of the soybean belt in North America
(Gerlach, 1967; Robb, 1968; Okereke, 1970; Gerlach et al., 1971;
McCormick, 1974, 1975, 1976). However, little effort has been made
to define more precisely the source of this problem of selecting
cultivars which give both consistently high yields and mature within
the practical limits of the New Zealand growing season (McCormick,

1974, 1975, 1976; Robb, 1968; Turnbull, 1976).

This study attempts to provide some basic phenological information
for a diverse range of soybeun genotypes, grown in the field, under
the varying daylength and temperature conditions experienced during
the growing season in New Zealand. Thirteen cultivars were used in
the trial, each representing ane of the maturity grades 00 to 11;

(USA classification or its estimated egquivalent).





