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Effect of light and soil moisture on yield, yield components,
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Abstract An experiment was conducted in 1994—
95 to test the effects of soil moisture (two levels, nil
and fully irrigated) and shade (two levels, full light
and 40% shaded) on the abortion of reproductive
structures, yield, and yield components in chickpea
(Cicer arietinum L.). Shade and soil moisture inter-
acted significantly, and the highest dry matter (DM)
production of 838 g/m? was produced by unshaded
irrigated plants. This was about twice the DM pro-
duced by shaded unirrigated plants. Total DM pro-
duction was highly correlated with radiation
interception, where c. 2.1 g DM were produced per
MIJ of intercepted photosynthetically active radiation
(PAR). Functional growth analysis showed that the
crop growth rates were 14 and 27 g/m? per day for
shaded and unshaded plants respectively. The two
factors again interacted on seed yield. Highest yields
were produced from plants that were unshaded and
irrigated (389 g/m?), whereas shaded irrigated plants
produced only 139 g/m2. Reduced seed yield was
accompanied by a large drop in harvest index (HI)
in shaded irrigated plants. This drop in HI was be-
cause of a limited assimilate supply in shaded plants
and increased reproductive abortion in shaded and
irrigated plants.
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INTRODUCTION

In 1994-95 an experiment was set up to study the
effects of soil moisture and shade on yield and yield
development of chickpeas (Cicer arietinum L.) in
Canterbury, New Zealand. Results from the previ-
ous two seasons (Verghis 1996) suggested that the
high rates of abortion of reproductive structures were
responsible for variability in chickpea seed yield.
This experiment focused on factors which were
thought to cause a high percentage of abortion of
reproductive structures.

Yield, and abortion of reproductive structures, in
chickpeas and other grain legumes has been shown
to be caused by water stress (both inadequate or
excess) (Keatinge & Cooper 1983; Siddique &
Sedgley 1986). Cloudy weather, which can reduce
incident solar radiation (Hay & Walker 1989), and
is often associated with rainfall and high humidity
1s also reported to cause high abortion rates (Aziz et
al. 1960; Varma & Kumari 1978; Dahiya et al. 1987;
Khanna-Chopra & Sinha 1987), and reduced seed
yield (Hemandez 1986). Experimental work by a
number of authors has also shown that reduced light
intensity on its own can increase abortion of repro-
ductive structures (Mann & Jaworski 1970; Liyanage
& McWilliam 1981; Khanna-Chopra & Sinha 1987).
In Canterbury, Hernandez (1986), reported that low
light levels in a cool wet season (1983-84) were
probably responsible for a desi chickpea crop pro-
ducing no seed even though 341 g dry matter (DM)/
m? was produced.

Previous work on grain legumes in Canterbury
has shown that growth and development of lentils
(Lens culinaris L.) McKenzie & Hill (1991) and faba
beans (Vicia faba L.) (Husain et al. 1988) was re-
lated to radiation interception and that radiation use
efficiency was more stable than radiation intercep-
tion. In legumes one of the main determinants of
yield is harvest index, which is much less stable than
in cereals. From the results of experiments in 1992—
93 and 1993-94 (Verghis et al. 1994) it was not
possible to determine the influence of water and/or
light on the abortion of reproductive structures and






