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HEAT UNIT EFFICIENCY IN PIGEONPEA

K. BALAKRISHNAN® and N, NATARAJARATMAM®

cAn experiment conducted in pigeonpes under

thrae different date of sowing

revealed - that the heat unit. elficiency was higher in the February 21 sowing than

the June 21 and Septembar 21

sowings, Seed yield had positive and significant
assoclation with heat Unit efficiency on Ylowering -and harvest .stages,

This study

also suggests thet heat unit efficiency can be used as o measure of crop elficiency
lor .heat use under varying agroecological siluations.

Crop production is mainly de-
Ipends upon the climatic requirement
of the particular- crop. Temperature
had beer know to affect the adapta-
bility of a crop (Wallis, et al., 1980).
Crop ‘produstivity was also inhibited
at temperature higher than optimum
(Gilmore and ‘- Rogers. 1958). The
efficiency of temperature utilisation
-or heat use is also varied depending
upon the variety and also locations.
Rajput (1980) calculated
unit efficiency for soybean and com-
pared the performances of the varie-
ties sown under different dates with
respect to utilisation of heat in terms
of degree days during the crop growth.
So far, this kind of approach in
pigeonpea is very limited., So, the
present study was aimed at to find
out. the heat iunit efficiency of pige-
onpea cultivars sown under ‘different
5easons.

the heat

MATERIALS 'AND METHODS

The experiment was laid out
under field conditions in Millet Breed-
ing Station, Tamil Nadu Agrl. Uni
versity, Coimbatore. Six pigeonpea
cultivars comcrised of three (150-180
days) long duration (COR G 11, PLS
361/1 and SA 1) and three (105-
120 days) short duration (CO.5, CORG.
5 and UPAS 120) cultivars were select-
ed for the study, The trial was conduc-
ted in three different sowing dates viz.,
21-2-84, 21-6-84 and 21-9-84 in a
Randomised Block Design with three
replications. The total dry matter
accumulation (DMA) was recorded
at 30th day after sowing, flowering
and harvest stages. Growing degree
days (GDD) or effective heat unit
was calculated as per the method
suggested by Ilwata (1984), This is
an arithmatic accumulation of daily
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mean temperature sbove certain thre-
shold temperature.

Degree days {Maxhym_-p_hﬂi_r_ﬁ_@rﬁ}

L 5
— base temperature

The temperature 152 C was con-
sidered as base temperature (Johan-
sen, 1984) for pigeonpea for calcu-
lating the degiee days. The maximum
and minimum daily temperatures were
observed in the Meteorolegical abser-
vatary located in the Millet Breeding
Station, Tamil Nadu Agricultural Uni-
versity, Coimbatore-3. The heat unit
eificiency (HUE) was calculated as
follows (Rajput, 1880).

Heat unit efficiency = (DMA (g.m.2)
GDD

The recorded seed yield or harvest

stage was subjected to simple cor-
relation with heat unit efficiency.

RESULTS AND DISCUSSIONS

~ Data on growing degree days
(GDD), dry matter accumulation
(DMA) and heat unit efficiency (HUE)
were presented in Table 1. The GDD
ncreased steadily from 30th day efter
sowing to harvest. The long duration
cultivars exhibited higher GDD . in
flowering and harvest stages. Similaf
trend was also noticed in the case
of DMA. The .high amount of DMA
in the long duration cultivars was
due to its longer cropping period (150-
210 days) in all the three sowings.
Dry matter yield as high as 23 t ha-1
had also been reported from Australia
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for a long duration cultivars Cv. UQI
(Akinola and Whiteman, 1974). GDD
and DMA were decreased progressi-
vely from 21-2-84 sowing to 21-9-84
in both type of cultivars except at 30th
day where the highest GDD was obser
ved 21-6-84 sown crops followed by
21-2-84 and 21-9-84. This might be
due to the high mean temperature
prevailed during that period. '

With regard to HUE, it increased
as the age of the crop advanced
except in the 21-2-84 sown crops
where the cultivars UPAS 120, CORG
11, PLS 361/1 and SA 1 recorded
declining trend at harvest stage. The
HUE as & measure of amount of GOD
required to produce unit amount of
DMA, is mainly depended upon the
daily mean . temperatures during the
cropping period (Uchijma, 1875). In
the = present study also, the high
DMA, GDD and HUE could be related
to the comparatively higher mean
temperature 27.65° C in 21-2-84 than
the 21-6-84 (26.8° C) and 21-9.84
(24,43" C). '

Correlation of HUE with seed
yield revealed that the association
was found 1o be positively signifi-
cant in all the stages of corp growth
except at 30th day (r=0.2661). The
highest significant association (r=0.
88B2**) was noticed at harvest stage
followed by flowering phase (r=
0.0832). A Similar correlation in
pigeonpea was also obtained earlier
by chi-chu wang (1979).
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The present
that the crop growth is mainly de-
pended upon the effective utilization
of heat or temperature prevailed
during the cropping period. The HUE
clearly differentiated the efficiency of
the cultivars under different sowing
dates. The seed yield was also found
o have significant association with
HUE. So, this HUE can be used as
a measure of crop efficiency under
varying agroecological niche.
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