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ABSTRACT. The influence of soil temperature, air temperature and sunshine hours on the growth

and yield of ragi (Eleusine coracana, Geartner) (Var. CO 11) was evalirhted. The results of analysis indicated
that s0il temperafure at crop growth and flowering stages significamly influenced the yield of grain and
straw of ragi, the best [it being at 15 cm depth. Soil temperature at 30 cm depth was higher than the mean

air demperature

Accumulated heat units correlated positively with grain and straw of ragi. Sunshine hours also cor-

related positively with yield of grain and straw.
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1. Introduction

The effect of environmental factors on the
growth rate of plants has been observed for many
years. Temperature influences the plant growth
throughout the growing phases and has been the
objective of intensive study by many researchers
(Allison afid Daynard 1970, Muchow 1989,
Muchow er al. 1990, Liang et al. 1991 and Brar e
al. 1991). In’ general, higher the temperature upto
a certain point over the minimum required for
growth, more rapid is the growth rate (Boswell
1926). It is, therefore, necessary to know how
much heat units must be accumulated to obtain a
given maturity level.

(281)

It is of interest to geneticists also who may
predict more accurately when inbreds and
single crosses should be planted so that the dif-
ferent growth phases will occur at the same time
or to breed a variety that matures at a period of
minimum insect and disease damage. In the pre-
sent investigation, the effect of seasonal tem-
peratures and soil and the sunshine hours on the
yield of ragi (Eleusine coracana Geartner) crop
(Var. COl1), was studied.

2. Materials and method

A field experiment was laid out in Tamil Nadu
Agricultural University, Coimbatore during kharif
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TABLE 1

Mean soil temperature at § cm depth (°C)

Crop growmth stage

T. No. Mean
Seedling Growth Flowering Maturity

| 259 258 35 249 255

2 249 249 258 258 254

3 256 259 259 248 256

4 25.6 259 25.8 248 255

5 258 259 262 250 257

6 26.3 260 26.3 249 259

7 258 26.0 26.0 253 258

8 258 262 259 249 25.7

9 26.1 259 259 250 25.7
CD (P=0.05) 0.1 0.1 0.2 NS NS

TABLE 2
Mean s0il temperature at 15 cm depth (°C)
Crop growmth stage
T. No. Mean
Seedling Growth Flowering Maturity

1 26.6 264 26.2 256 262

2 270 264 264 271 26.7

3 263 266 26.7 254 263

4 264 265 26.7 251 263

5 262 267 26.0 262 265

6 262 268 266 258 264

7 26.5 269 269 257 265

8. 26.6 271 26.7 257 265

9 25.7 269 269 253 265
CD (P=0.04) 02 0.1 0.1 NS NS
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TABLE 3

Mean soil temperature at 30 cm depth (°C)

Crop growth stage

T. No. Mean
Seedling Growth Flowering Maturity

L. 21.7 2712 27.0 273 n3

2 na 210 273 219 215

3 27.0 272 274 263 270

4 270 271 274 26.6 270

- 2.7 272 27.8 266 273

6 274 215 28.0 268 274

7 77 278 284 26.7 266

8 273 279 n17 267 274

9 276 277 279 262 274
CD (P=0.05) 0.1 01 0.3 NS NS

season of 1989. The treatmental details are TABLE 4

furnished in Table 4.

The treatments (sowing and transplanting at
weekly intervals) were replicated four times in ran-
domized replicated block design. Uniform fertilizer
dose of 120 : 60 : 60 kg/ha N, P and K were applied
for each treatment. Plant height and tiller counts
were recorded. Daily maximum and minimum air
temperatures and sunshine hours recorded by the
Meteorological Observatory of the Tamil Nadu
Agricultural University were used in this investiga-
tion. Daily soil tempertures for the different treat-
ments at three different depths, viz, 5, 15 and 30 cm
depth were recorded both in the morning (8.30 a.m.)
and evening (2.00 p.m.). Accumulated heat units by
Summation Index Method over a base temperature
of 40°F (4.4°C) were calculated for the individual
treatments for each phase of crop growth, viz,, seedl-
ing establishment (0-25 days), growth stage (26-40
days), flowering stage (41-55 days) and maturity
stage (56-95 days). Grain and straw yield data were
statistically analysed and relationship among dif-
ferent parameters was discussed.

3. Results and discussion
(a) Soil temperature
Mean soil temperature for three depths (5, 15

and 30 cm) was averaged over the four growth
phases of ragi crop as furnished in Tables 1-3.

9A—36 IMD/96.

Treatmental details of ragi crop during kharif seasoa of 1989

Date of
T. No.
Sowing Planting Harvest
1 18 May 8 June 10 September
2 25 May 15 June 17 September
3 1 June 22 June 24 September
4 8 June 29 June 31 September
5 15 June 6 July 7 October
6 22 June 13 July 15 October
7 29 June 20 July 21 October
8 6 July 27 huly 28 October
9 13 July 3 August 5 November

Within any depth, significant variations were
observed among the different stages, the highest
being in the flowering (26-40 days) and plant growth
period (41-55 days).

The mean soil temperature at 5 cm depth, at
any particular growth phase of the crop period, was
less than that of the mean air temperature of the
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TABLE §

Accumulated heat units (°C) over different growth phases of ragi crop

Crop growth phases

T. No. Total
Seedling Growth Flowering Maturity
1 561 332 khy 893 2113
2 554 113 334 896 2117
3 557 326 337 890 2110
4 549 333 337 878 2097
5 547 136 333 866 2082
6 543 337 334 851 2065
7 554 334 334 837 2060
8 561 333 338 822 2054
9 558 335 330 817 2040
CD (P=0.05) 4 NS NS 11 21
TABLE 6

Sunshine hours per day during the growth phases and the yield of ragi

Crop growih phases Mean Yield (g/ha)
T. No. sunshine

Seedling Growth Flowering Maturity hours/day grain straw

1 693 6.95 6.88 6.90 6.92 550 9.6

2 662 645 6.74 6.81 6.66 603 853

3 625 653 639 6.63 645 407 876

4 591 53 5.62 5.834 5.68 319 53.7

5 513 5.65 569 5.81 5.72 273 626

6 541 5.64 6.03 6.29 5.84 19.0 90.7

7 517 544 531 5.35 5.38 130 56.7

8 516 521 5.19 5.34 548 128 503

9 481 5.10 495 5.06 498 14.0 587
CD (P=0.05) 1.10 1.21 1.16 1.08 1.31 113 269
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corresponding period. At 15 cm depth, the mean
soil temperature was almost equal to the corres-
ponding air temperature. At 30 cm depth, the soil
temperature is always higher than that of the
atmospheric temperature of the corresponding
period. However, the correlation between these
two parameters was not significant.

Mean soil temperature at seedling, though
exhibited a positive relationship with grain and
straw yield, did not attain statistical significance.
Soil temperature at the growth phase at all the
three depths exhibited significantly negative cor-
relations with grain yield, the best fit being the
soil temperature at 15 cm depth (r = —0.901**)
followed by that at 30 cm (r = —0.823%) and at
surface layer (r = —0.735%). Soil temperature at 15
cm -alone correlated significantly (r = —0.633%)
with straw yield. Similar negative correlation of
grain and straw yield with soil temperature at
flowering stage in all the depths were observed.
Soil temperature at all the depths at maturity
stages did not influence the yield of ragi
grain or straw.

(b) Heat uwunits

Accumulated heat units for the different

phases of crop growth are furnished in
Table 5.

The total accumulated heat units for the dif-
ferent treatments ranged from 2040 to 2117. The
treatmental variations were not significant. How-
ever, there was a significant positive correlation
between total heat units and grain and straw and
total dry matter yield of ragi, the correlation co-
efficients being 0.952**, 0.713* and 0.720*, respec-
tively. When the yield of grain (Y) was regressed
on the total heat units (X) it yielded the
following equation :

Y = 063X — 1280 (1

From above equation, it is clear we need more
than 2032 accumulated heat units for the produc-
tion of grains. The rate of production of grain
being 0.63 q/ha per unit rise in heat unit (ie, 1°C)
beyond 2032. Similarly, the regression equations

*® Significant at 1% level
* Significant at 5% level

for ragi straw and total dry matter were as
follows :

Y =0.54X — 1054, r=0713 )

Y =095X — 1877, r=072 3)

The heat units accumulated during the
maturity were the highest (817 to 893) followed by
seedling establishment stage (543 to 561) and
plant growth and flowering stages (326 to 337 and
327 to 338). The variations in the accumrulated
heat units among different phases of crop growth
was statistically significant at 5% level.

(c) Sunshine hours

The mean sunshine received by the different
treatments ranged between 4.98 (Tg) and 6.92 (T))
hours per day (Table 6). Sunshine hours per day
recorded for the May sown crop (T{ — T3;) were
significantly higher than those for the crop sown
later upto July (T4 — Tg). These variations in sun-
shine hours per day were reflected in yield
of the crop.

Sunshine hours correlated positively with
grain, straw and dry matter yield, the ‘r’ values
being +0.959**, +0.831** and +908** respec-
tively. When regressed the following equations
were obtained :

Y=256X-1194 for grains (r=+0.959) (4)

Y=284X-978 forstraw(r=+0.831) (5

Y=522X-206.6 for total dry matter
(r = +0.908) (6)

4. Conclusion

The results of field trial indicated that soil tem-
perature at 5, 15 and 30 cm depth during the crop
growth and flowering stages influenced the yield of
grain and straw of ragi significantly. Total
accumulated heat units of the entire growing
period correlated positively with crop production
and showed that more than 2032 heat units are
required for grain prouction.
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