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Abstract Variable annual rainfall and its uneven distribution
are the major uncontrolled inputs in rain-fed fig production
and possibly the main cause of yield fluctuation in Istahban
region of Fars Province, I.R. of Iran. This introduces a con-
siderable risk in rain-fed fig production. The objective of this
study was to find relationships between seasonal rainfall dis-
tribution and rain-fed fig production in Istahban region to
determine the critical rainfall periods for rain-fed fig produc-
tion and supplementary irrigation water application. Further,
economic analysis for rain-fed fig production was considered
in this region to control the risk of production. It is concluded
that the monthly, seasonal and annual rainfall indices are able
to show the effects of rainfall and its distribution on the rain-
fed fig yield. Fig yield with frequent occurrence of 80 % is
374 kg ha−1. The internal rates of return for interest rate of 4, 8
and 12 % are 21, 58 and 146 %, respectively, that are eco-
nomically feasible. It is concluded that the rainfall in spring
especially in April and in December has negatively affected
fig yield due to its interference with the life cycle of
Blastophaga bees for pollination. Further, it is concluded that
when the rainfall is limited, supplementary irrigation can be
scheduled in March.

1 Introduction

In Fars Province in the southern part of I.R. of Iran, rain-fed
grapes and figs are produced in areas with a mean annual
rainfall of about 300–400 mm (Sepaskhah and Fooladmand
2004; Bagheri and Sepaskhah 2009). However, variable an-
nual rainfall and its uneven distribution are the major uncon-
trolled inputs in rain-fed fig production and possibly the main
cause of yield fluctuations. Rain-fed fig yield is affected by the
annual rainfall, and its yield can be estimated by prediction of

annual rainfall according to the procedure proposed by Azadi
and Sepaskhah (2012). However, rainfall distribution can alter
this prediction. Rainfall occurrence in the pollination period in
May is detrimental, and it prevents pollination and results in
yield reduction. In general, rainfall is occurred during Novem-
ber to May; however, occasional rainfall may occur in July to
August (fig fruit formation and development period) that
contributes to soil water storage. However, rainfall in Septem-
ber and October (fig harvest period) is detrimental to yield due
to its interference with harvest. As a result, inappropriate
rainfall distribution introduces a considerable risk in rain-fed
figs. Therefore, it is necessary to understand the relationship
of rainfall distribution to rain-fed fig production. In several
studies, annual rainfall is considered as the chief independent
variable affecting rain-fed crop productions (Sepaskhah et al.
2003; Mishra et al. 2008; Dinpajoo and Movahed-Danesh
1996; Karimi and Siddique 1992; Rangaswamy 1982;
Sadeghi et al. 2002). Simple correlation coefficients between
rain-fed crop yield and annual rainfall are very low (Nix and
Fitzpatrick 1969). What is more relevant is the rainfall occur-
rence during the different crop growth stages (Sepaskhah et al.
2003; Mishra et al. 2008).

Different rain-fed fig cultivars are planted in the Istahban
region (Fars Province, I.R. of Iran), among which Izmir cultivar
is the dominant one. This cultivar is a bisexual tree where
female tree produces the products that are of economic value
and male tree produces the caprifigs that are used for caprifica-
tion. Male tree produces three types of caprifigs in different
seasons, i.e. autumn, winter, and spring. Production of the
caprifigs in autumn and winter is needed to continue the life
cycle of caprifig wasp (Blastophaga psenes L.) that is used for
caprification. The production of caprifigs in spring is used for
caprification of female trees. The unique system of male and
female flower production is influenced specifically by rainfall.
Therefore, rainfall distribution has a specific influence on the fig
produced due to its specific system of flowering and pollination.
Furthermore, the agroclimatological parameters along with eco-
nomic analysis can help to control the risk of rain-fed produc-
tion and can determine the area suitable for its production.
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