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Abstract The phenological development of one
variety of chickpea (Cicer arietinum L. ‘Herandez”)
was studied in Canterbury, New Zealand using eight
sowing dates in 1992-93 (July and September),
1993-94 (July until November), and 1994-95 (Oc-
tober). The duration of all phases was predicted
based on thermal time above 4°C. For emergence to
flowering (E-F), photoperiod-corrected thermal time
with a base photoperiod of 10 h was calculated, but
thermal time gave a better relationship with flower-
ing rate. The mean accumulated thermal times for
the different phases were 133, 447, 761, and 377°C
days for sowing to emergence (S-E), E-F, flower-
ing to mature pod (F—-MP), and mature pod to har-
vest maturity (MP-HM) respectively. An accurate
prediction of time to flowering was made based on
an accumulated mean thermal time requirement of
447°C days from E to F. The relationship between
the actual and predicted dates of flowering was
highly significant (r> = 0.983), and data from an
independent source fitted the model well.
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INTRODUCTION

A quantitative understanding of the response of
phenological development to environmental factors
helps predict crop yield. The phenological stages of
chickpea (Cicer arietinum L.) growth may be
broadly classified as emergence, flowering, pod set,
and physiological maturity. Being indeterminate, the
last three stages occur simultaneously in different
parts of the plant along with vegetative growth
(Summerfield & Wien 1980; Saxena 1984).

The most important factors affecting chickpea
development are generally temperature, photoperiod,
and moisture. Temperature (Singh & Dhaliwal 1972;
Siddique & Sedgley 1986), moisture (Saxena 1990),
and depth of sowing (Saxena 1987) mainly control
the duration from sowing to emergence. After emer-
gence, temperature, and photoperiod (Sandhu &
Hodges 1971; Summerfield et al. 1980, 1984) cou-
pled with the availability of soil moisture (Khanna-
Chopra & Sinha 1987; Piara Singh 1991) control the
rate of progress towards any phenological stage. In
chickpeas, flowering is considered the critical stage,
because environmental conditions that prevail at
flowering and the duration of the reproductive phase
determine, to a large extent, the percentage of fruit
set and the final yield (Savithri et al. 1980; Saxena
1984). Therefore, being able to predict the time of
flowering may be more important than any of the
other phenological stages.

Considerable work has been done on the photo-
thermal responses of chickpeas to predict time to
flowering (Summerfield & Roberts 1988;
Summerfield et al. 1991, 1992; Ellis et al. 1994). As
in most grain legumes, increased temperatures speed
up the rate of development of all developmental
stages of chickpeas (Summerfield et al. 1984;
Roberts et al. 1985). For flowering however, a pho-
tothermal response has been found (Summerfield et
al. 1991; Ellis et al. 1994).

So far, no work has been done to quantify the
phenological development of chickpeas in New
Zealand. Therefore, three experiments were
conducted from 1992 to 1995 to monitor and help






