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1. Introduction

Soybean (Glycine max L Merr.) is a crucia
humans and animals. In South Africa, the dem
exceeded the supply recently, creating the inc
duction (Smit, 1998). However, due to high alt
ing areas of South Africa the daily minimum
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um night temperatures represent the main constraint in soybean production in
on of photosystem II (PSII) function by direct chlorophyll fluorescence revealed
PSII function in the extreme chill sensitive genotype, Java 29 (JAs) mainly by
d inhibiting the conversion of excitation energy to electron transport and elec-
oquinone to the PSI end electron acceptors. Further analysis of the normalized
aled that in JAs, upon dark chilling, disengagement of the oxygen evolution com-
coincided with a concomitant decrease in O2 evolution measured in vitro. The

MAr), though one night cold stress lead to a decrease in fluorescence emission
a decrease in the QA

− concentration due to cold-induced slow-down of electron
wed clear signs of recovery after the second and third cold nights. Themoderate
V (FBm) responded in a fashion intermediate to above-mentioned extremes. A
t in JAs the inhibitory effect increased with increasing time of exposure to light
demonstrated that significant differences exist in the cold tolerance of different
ct to activity criteria, expressed by the quantum yields for primary photochem-

transport from photosystem II to photosystem I as φEo = ETo/ABS and the effi-
ce the end electron acceptors of photosystem I up to NADP; (b) In respect to
structure and conformation, such as the capability of energetic cooperativity
tic units quantified by the grouping probability for exciton movements within
up of entire photosynthetic units. Therefore analyzing the O-J-I-P fluorescence
t offers a practical and sensitive in vivo screening test for dark chilling tolerance
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low. Since soybean is chilling sensitive, with growth, development and
yield being affected negatively at temperatures below 15 °C (Gass
et al., 1996), chilling stress proves to be the most important constraint
in soybean production in South Africa. McKersie and Leshem (1994)
showed that even a brief chilling event could lead to symptoms gradu-
ally appearing after a plant has been returned to optimal growing
conditions.

Chilling stress is known to limit a wide range of physiological pro-
cesses in soybean, including photosynthesis (Allen and Ort, 2001;
Caulfield and Bunce, 1988; Strauss et al., 2007; Van Heerden and
Krüger, 2002). The temperature sensitivity of photosynthesis is depen-
dent on both plant species and time of exposure to the stress tempera-
ture regime. Lundmark et al. (1988) and Nie et al. (1992) pointed out
that inhibition of photosynthesis by low temperature cannot fully be
accounted for by stomatal limitations under light saturating conditions.
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