Journal of Agrometeorology 4 (2) : 165-169 (Dec 2002)

Shart Communication

Thermal requirement of sunflower plant types under three dates of
spring planting
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The occurrence of different phenological
events during growing season of any crop and
the effect of temperaturt on plant growth can be
inferred using accumulated heat units or growing
degree days (GDD). Degree days required for a
crop to progress from one stage to the other was
worked out by several workers n the past. Real
time to attain a given development event is
approximately hinearly related to temperature in
the range between a base (Th) and optimum
temperature (Monteith, 1981).

The concept of heat units has been applied
to correlate the phenological development of
different crops to predict maturity and seed yield
(Kettzar and Singh, 1981; Swan e al, 1987).
However, the interaction between phenology and
ambient temperature in sunflower has not been
attempted. Hence, the present study was
conducted to understand phenological
development in relation to growing environement
of sunflower genotypes under field condition m
Jubalpur, Madhya Pradesh.

The field experiment was carried out al
Jubalpur {23°09" N.79°50" E at altitude of 411
m) during the spring season of 1998 on
predominantly vertisols, The treatments
consisted of 3 planting dates [(10 Feb (D), 23
Feb (D.) and 23 March (D )] and 6 genotypes
(PSS -55 (V. ), PV-799 (V) IV 81 (V,), IV 72
(V,), 310411 (V,) and modemn - | (V)]. The

treatments were replicated thrice in split plot
design, and crop was raised using recommended
agronomic package for spring season.

The number of days required for capitulam
farmation (S ), flowering (S,), grain filling (5,)
and maturity (S,) were recorded when 50% of
plants in that particular plot reached the specific
growth stage. The growing degree days were
computed by substracting base temperature of
5°C from daily mean temperature as suggested
by Nuttonson (1955). The heliothermal units
(HTU) are the product of GDD and actual
sunshine hours (Rajput, 1980) whereas
photothermal units (PTU) are the product of
GDD and photoperiod. The heat use efficiency
and the phenothermial index were also computed
as suggested by Rajput (1980).

On the basis of dates of planting the number
of days taken for maturity were maximum in D,
{106 days) followed by D, (104 days } and lowesl
in D, (83 days). Buttar and Uppal (1998) reported
that later sowing shortened the crop growth
period. Number of days from sowing to
flowering (5055) decreased as sowing dates were
delayed (Goksay er. al. 1998}, Among the 6 plant
types the number of days taken for maturity were
higher for V, and ¥, 1n [}, sowing (Table 1),
whereas different plant types did not differ in
the their response to duration (days) in D, and
D, planting. For different planting dates GDD
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Table 2: Seed yield (kg ha') of sunflower plant types as influenced by time of planting.

Sowing dates
Varieties D (10" Feb.) D, (23" Feb) D, (23 March) Mean
V, (PSS-53) 1950 1958 729 1545.6
'\-"] {PV-T99) 2042 1554 750 1448.6
v, (IV 81) 2604 1623 792 1673.6
¥, (IV 72) 2126 1554 B33 1504.6
V310411 2125 1842 833 16333
vV (Modemn -1) 1875 1542 667 1361.3

from planting to maturity ranged between 2172
to 2466. GDD was higher in D, and D, planting
than D, and its mean value was 2435, 2288 and
2172 rupectwcl.}f However, different genotypes
were similar in GDD requirments. For attaining
maturity, 23" February (D, ) planting required the
maximum number of HTU (26488) followed by
D (25192) and D, (23848). The variations in
different cultivars for HTU were insignificant.
The maximum possible energy summation index
for the three sowing dates and 6 plant types
ranged between 28282 to 32649 growing degree-
day hours. The maximum PTU was in D,
planting and mimmom was in D, plannnu,
whereas, varieties did nat differ significantly.

All plant types produced maximum average
seed yield (2120.3 kg ha'') by sowing on
February 10" which was significantly reduced
by delayed sowing on February 23 (1965.8 kg
ha') and March 5" (767.3 kg ha'). Genotypes
IV-81 produced significantly higher seed yield
(1673.6 kg ha') than others, while Modern |
produced the lowest seed yield (1361.3 kg ha)
irrespective of dates of sowing (Table 2). Goksay
er al. (1998) also observed that seed yield and
vield components decreased significantly with

later sowing date. Legha and Giri (1999) also
revealed that crop sown in 2™ week of February
recorded better yield attributes and seed yield.

Heat use efficiency (HUE) was calculated
hased on the growing degree days accumulated
to produce unit amount of grain yield. The D,
planting has shown the highest HUE ranging
from 3.25 to 2.74 for different plant types and
lowest HUE was in D, planting and it ranges
berween .85 to 1.25.

The heat units accumulated per growth day
hetween two phenological stages were computed
with the view to express the relationship of the
duration between phenological stages to the
prevailing ambient temperature and their
adjustment under field conditions in a single
parameter. The phenothermal index is expressed
as degree days per growth day. From Table 3 it
is clear that during capitulam to flowering stages
the index fluctuated + 2 with normal dates of
sowing with mean value of 22.6. The indices in
the different stages from flowering to maturity
gradually increased from a mean value of 271
The indices for the entire crop span showed
variation (21.] to 25.6) between the different
sowing dates. Goyneter al. (1989) also observed
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Table 3: Phenothermal index.

HEAT UNITS OF SUNFLOWER
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) Phenological Stage
Date of sowing and varieties Sowing to Capitulam Flowering to Grain filling
maturity formation to grain filling to maturity
flowering
10" February
PSS - 55 22.20 19.3 23.3 29.7
PV - 799 21.29 8.6 238 215
IV -81 2129 19.2 23.7 27.0
IV -72 21.29 19.3 23.2 27.5
310411 21.00 19.0 23.1 26,8
Modern -1 21.05 19.2 23,9 233
Mean 21.05 19.2 23.5 27.9
23" February
P55 - 55 23.4 21.6 267 300
PV - 799 5 219 26.7 30.6
IV -51 235 21.8 26.5 30:1
v -72 23.5 21.6 264 30.8
310411 235 21.6 267 30,0
Modern -1 235 218 26.7 30.5
Mean 234 217 26.6 30.3
2¥? February
P55 - 535 256 273 30.7 240
PV - 799 P 273 29.0 26.7
IV -81 256 26 309 248
V-T2 256 274 30.4 24.4
310411 25.6 27.3 0.7 24.0
Modem -1 25.6 25.6 309 24.0
Mean 25.6 27.0 30.4 24.6
Over all mean 233 22.6 26.8 27.6

that the photoperiod at vegetative emergence for

maost sites ranges from 14.5 to 16.2.
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