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Thermal indices for prediction of mungbean phenology under
varying irrigation schedules |
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ABSTRACT

Phenology and thermal requirement of mungbean genotypes were
studied under varying irrigation schedules. Crop irrigated twice (20 and 45
DAS) consumed more number of GDD, HTU and PTU to attain physiological
maturity as compared to crop irrigated once either at 20 or 45 DAS. Mungbean
genotype MH-85-111 resulted in higher HUE for both dry matter and seed
yield as compared to other genotypes under study. A linear relationship
obtained between occurrence of different phenophases and HTU and PTU
can be used to predict mungbean phenology, DMA and seed yield.
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Thermal and photoperiodic conditions
experienced by the crop during its life cycle
play an important role in deciding the
initiation and completion of different
phenophases, growth and final yield. The
application of agro-climatic indices provides
a base for determining the effect of
temperature and photoperiod on
phenological behaviour of the crop. An
attempt has been made to study the
phenology of summer sown mungbean
genotypes in relation to energy summation
indices such as growing degree days,
heliothermal and photothermal units under
variation in scheduling of irrigation.

MATERIALS AND METHODS

A field experiment comp;ising of three
irrigation schedules -irrigation at 20 DAS

(I,), irrigation at 45 DAS (I,) and two
irrigations, one each at 20 and 45 DAS (1,)
in main-plots and four genotypes (Asha,
MH 85-111, K 851 and T 44) in sub-plots
was conducted in split plot design with four
replications during summer season. The crop
was sown after a pre-sowing irrigation of 7
cm depth at a row spacing of 30 cm using
25 kg seed per hectare. A basal dose of 20
kg N as urea and 40 kg P,O, as SSP was
applied per hectare. All other cultural
practices were followed as per local
recommendations. The phenological
development of mungbean crop was
recorded on the basis of visual observations.
Meteorological data were recorded from
Agro-Meteorological Observatory situated
near the experimental site.

The accumulated heat units for each
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day were calculated for different
phenological stages as per the equation
suggested by Nuttonson (1955), using base
temperature of 10°C. Heliothermal units
(HTU) are the product of growing degree
days (GDD) and corresponding actual
sunshine hours for that day. Photothermal
units (PTU) are the product of growing
degree days and corresponding day length
hours for that day. GDD, HTU and PTU
were accumulated from the date of sowing
to each date of sampling relative to a
particular phenophase upto physiological
maturity.

Heat use efficiency (HUE) for seed
yield was computed following Rajput (1980)
as under:

HUE = Seed yield / Accumulated heat
units

RESULTS AND DISCUSSION

The crop irrigated twice at 20 and 45
DAS (1,) required more number of days for
completion of all the phenological events as
compared to crop irrigated once either at
20 DAS (1,) or 45 DAS (l,) (Table 1). Singh
et al. (1994) also observed a delay of 3-4
days in frequently irrigated summer moong.
Application of two irrigations resulted in
accumulation of 1204 GDD, 11783 HTU
and 15702 PTU to attain physiological
maturity with a variability of 2.7 and 5.0%
in GDD, 2.5 and 4.3% inHTU and 2.9 and
5.2% in PTU in comparison to one irrigation
applied at 45 and 20 DAS, respectively
(Table 1). The data further indicated that
flower bud initiation, flower initiation and pod
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formation were slightly earlier in irrigation
treatment I, than in I, however, the
occurrence of later phenophases followed
a reverse trend (Table 1). This could be due
to resource induced competition for the
earliness of phenological stages (Kaur et
al., 2001).

In general, crop irrigated twice
accumulated significantly more dry matter
and recorded higher seed yield irrespective
of cultivar type leading to comparatively
better HUE for dry matter (7.76 kg ha'
°C1 day?) and seed yield (14.11 kg ha*
°C1 day?t) as compared to crop irrigated
once either at 45 or 20 DAS (Table 1).
There was a successive increase in HUE
for dry matter at each periodical interval of
observation upto maturity. At 40 DAS,
comparatively better efficiency of utilization
of heat in terms of dry matter accumulation
was observed in case of irrigation treatments
I, and I, in comparison to I,. This might be
due to application of irrigation water at 20
DAS in both these treatments.

Significant variation in days taken to
reach different phenophases, GDD, HTU
and PTU was also observed within the
mungbean genotypes; MH-85-111
consumed lesser days and thermal time to
attain physiological maturity and recorded
higher DMA and seed yield as compared
to other genotypes under study. This resulted
in comparatively better HUE for dry matter
(7.93 kg hat °C? day?) and seed yield
(15.38 kg hat °C* day!) over other
genotypes (Table 2).
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The occurrence of phenological
growth showed a linear relationship with
accumulated HTU and PTU (Table 3) and
could be used for predicting the phenology
of mungbean cultivars. A positive and
significant but low correlation was observed
between accumulated heat units and seed
yield (Table 4). Thus, heat unit concept
could be applied to predict different growth
phases of the crop and can also be useful in
the identification of thermo-tolerant
genotypes.
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