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Introduction. The Coimbatore farmer sows his main 7ragi crop under
irrigation in May or June and the summer crop at the end of December.
The main crop needs to be harvested before the last week of September
or Qctober if tobacco or wheat as the case may be, follows it. The
prudent farmer has therefore to time the sowing sc as o secure a mazimum
yield without at the same time protracting into the proper sowing time
for the following crop. The scope for the summer crop is wider ; anytime
from December to March, the crop may be sown, there being no time
limitations except the availability of water. For these reasons, it was
undertaken to investigate the reactions of dilferent seasonal sowings on
the crop.

Besides this consideration, there was another problem t{o be studied.
Ragi is a crop repuled to grow fairly well, flower and set seed at practically
all times of the year. The differential response of the plant to the vicissiludes
of weather was a problem awaiting scrutiny. An experiment was accordingly
designed lo ascertain (1) tha most suitable lime for sowing for the main and
summer crops, (2) the plant characters which respond to ciimatic {aciors in
the same manner as grain yield, and (3) the duration of a crop in ralation
to the time of sowing.

Material and Method. E. C. 1000, a strain usually 3% months in dura-
tion and E. C. 24 later by about a month in duration, both un-purple-
piagmented, of the same grain colour and panicle shape, were chosen for the
study. On the first of every month, the two strains were sown in nurseries
and on the 25th day after sowing, they were transplanited in plots 110%7
square links in a field, the most standardised at the Millets Breeding Station.
Planting was done in 5 lines, 110 links long and one link apart with a
space of 1 link between planis in a line. This experiment was carried con
for 28 months commencing from June 1930, When the main earhead com-
plelely emerged and flowered, a fixed number of planis, 50 at first and then
increased o 200 was labelled at.random in the three ceniral lines of the
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plot excluding a region of 5 links at either ends. The fn}lﬁwmgmﬁsumﬂ
menis were recorded for each plant : —

Number of nodes on the main axis.

Number of leaves on the main axis.

Lenath of flag on |he main axis.

Width of flag on the main azis.

Height of the main axis. '

Lenglh of peduncle on the main axis.

Number of thumbs on the main earhead.

Number of fingers on the main earhead.
9. Length of fingers on the main earhead.

10. Number of earheads.

11. Weight of first harvest grain.

12. Weight of second harvest grain.

13, Weight of dry straw.

14, Weight of roots.

ANSE

& M b

Unlike other millets, in ragi, the earheads ripen unevenly. There is a
first flush of ripening of most of the primary earheads, and then follows the
ripening of the other earheads. To secure the maximum yield of a crop,
it is necessary to harvest all the ears. After a first harvest ‘he general
practice is to allow about ten days to elapse for the secm‘ld harvest which
is also the final. As much as 30 per cent of the total yield is. sometimes
contribuled by the second harvest. In the present study, the p]ants marked
were harvested individually when the first flush of earheads ripened and a
second harvest was made 10 days later. The plants were then uprooted
carefully and the roots washed and dried. The weight of'the dry straw and
the weight of roots were obtained separately. In Tables [ and Il are presented
the grain yields and the duration of the crop. Table Il presents the
coefficients of variation. Tables IV and V present the analysis of variance
of grain. Table VI gives the correlation coefficients.

Discussion. Though there are some definitely good seasons for raising
a ragi crop, in no season does it compoletsly fail. For the main crop, E 'C.
1000, an early strain sown in the first week of June and July ripens about the
second week of September and October respectively ; the May and July
sewings vield lessthan the June sowing (Table I), the -differences being
statisically significant. E. C. 24 when sown in the first week of June and
July ripens about the first week of October-and November respa::hvehr.
There is nothing to be gained by delaying the sowing in Iune the yield of
July sowings equalling that of June (Table II).. The May sown crop not only
vields less, but takes about a week longer to mature than the June sown
crop. Inthe June crop 1 to 30 per cent of the total vield in the case of
E. C. 1000 and 5to 10 per centin the case of E. C. 24 are contributed by
the second harvest. With a variety like E. C. 24, no great loss will be
incurred if only one harvest is made when circumstances press, whereas with
a variety like E. C. 1000, the second harvest cannot be ignored and the
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duration of the crop must be allowed 10 days more than that mentioned
above.

The summer crop can ke raised successfully from December onwards.
T he grain yield during these months is very variable (Tables I and II) and
no one period can be taken as better than another. However, December and
January sowings are to be preferred for the reason that the duration tends to
- lengthen in the later sown crops (Tables [ and 1I). The growth of a crop is
determined not by the calendar but by the weather conditions. The practice
of fixing definite times for sowing depends on the general association Let-
ween a particular weather cemplex and a calendar month, and this is by no
" means rtigid. For instance, E. C. 24 gave about the lowest yield in the
March sowing of one year (Table II) and in the next March sown crop, the
vield was the highest for thal year. The chief merit of the main season crop,
the one sown in June, is that it comes under the generally reliable weather
. complex of the South-West monsoon and therelore the yield is steady. 1Itis
also evident from Tables I and II, that the November sown crop which comes
under the winter spell is about the poorest in growth and yields the least.

The next. enquiry was directed to the varialions in the other plant

characters. On the whole, the differential response, of each characler as
" measured by the co-efficient of variation corresponds in the two varieties
studied. Climatic factors have the most pronounced effect on straw, root
and grain yield (Table III). The coefficient of correlation between the corres-
ponding coefficient of variation in the two varieties is 0'87. There is notice-
able in the -case of E. C. 1000, a significant excess of" variability in the
earhead characters (Table 111), namely, the number of fingers and the number
of thumbs.

Since grain yield is the primary concern, an analysis was made o see
whether the variation between months within years was of the same order as
the variation within months with due regard to the respective degrees of
freedom. The period of two years from June 1930 fo May 1932, was con-
sidered to examine also the effect of the lwo cycles of 12 months. It is seen
from Tables IV and V thal the variation between months is more than can ba
accounted for by the variation within months (P<'01), and signifies the
reality of the effect of season. The year June 1930 to May 1931 was on
the whole more favourable to ragf than the following year.

The next step was to determine what plant characters had the variation
induced by weather factors corresponding lo those of the grain yield. This
was done by the method of correlations. The number of leaves on the main
axis, the number of nodes on the main axis, the length and breadth of the
flag, the height of the plant, the length of peduncle, the weight of rool, are
all associated with vegetalive activity. It is seen in Table VI thatall these
characters are positively correlaied with grain yield through the changing
seasons. And siraw which is the sum of all vegelslive aclivity is highly
correlaled with grain yield.
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For both the early and lale vorieties, lhe grain’ yield is® “abaalutely-in
dependon! of the variations in lillering produced by season (fable V1)

In the ragi panicle, below the normal whorl, there: are t.iqu'ﬂlhr ‘gne or
more fingers appearing like the vestiges of a second ‘whorl, 'I'hﬂ-uﬁ flngera
are called thumbs consistent with the nomendlature imqers for, the spikes af
the first whorl. The manilestation of thumbs varies from ‘geason io season;
for E. C. 24 the C. of V. is 122 and for E. C. 1000, 31'8." 1t ig foimd that
in times of affluence, the early variely puls forth more ihumbs {r="7) these

becoming the marks of prosperity. With E. C. 24, the expression ‘of thumbs
is erralic (Table VI) (r="08).

In seasons favourable to high yield, the fingers. are long and ' many in
the panicle ; the corresponding correlations are above the level . of signifi-
cance (Table VI). These factors secure an extension of the effeclive region
‘of grain production.

The duration of a crop measured from the sowing date to rfipening iz the
least variable of the factors considered. The C. of V. is 57 for E. C" 1000
and 8'6 for E. C. 24. The crop sown in April which comes under the full
blaze of the summer sun is the most prolonged ; the excephon is the be-
haviour of E. C. 1000 in April 1932. External conditions may retard or
hasten ripening, but the performance of a crop is not dependent on the

changes in the duration; the correspondina correlations. being *21 and
—'05 (Table VI).

Summary, The optimum sowing time for the main rag7 crop is June for
E. C. 1000, an early strain. E. C. 24, a long duration strain can be sown
in June or July. For the summer crop, December and January sowings are
to be preferred to a late sowing forthe reason that the duration tends to
lengthen in the later sown crops. The plant characters which . respond to
climatic factors in the same manner as the grain yield are the number of
leaves, the number of nodes, -height of plant, lenagth ¢f peduncle, length and
width of the flag, weight of straw, weight of root, number and length ot fin-
gers inthe main earhead. The variation in the number of earheads.due to
season is not reflected in the total grain production.

The alierations in the duralion of a crop caused by the seasonal changes
in no way affects the final yield.
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TABLE I. E C. 1000. Duration and Average Yield per plant.

Month of Weight of giain Duration
- Sowing, First hnrvest Second hoarvest Days.
" Em, gm.
Tune 1930 130 55 s
Tuly " 107 16 110
_August " 98 04 104
September i 50 143 1
October . 1670 2 a9
November \ 60 07 95
Necembe i 1 25 108
Januvary- 1931 132 1-7 99
FFebrunry " 98 14 109
March - 12:8 16 114
April N 121 12 116
Muny i 114 13 116
June s 118 2:3 106
July - 17 1 108
August s 103 29 08
September - 56 11 6
October . 55 13 104
November " 41 14 116
December - 52 04 102
January 1932 81 11 103
February » 114 00 105
March . 14°6 01 103
A pril i 112 03 96
May “ 82 05 102
June " 15'5 02 110
July i 11'y 21 103
August " 88 13 99
September s 73 12 94
TAEBLE 1II. E, C. 24. Duration and Average Yield per plant,
Month of Weight of Grain Duration
Sowing. First harvest Secord harvest Davys.
am. om.
June 1930 200 20 340
July . 218 11 134
August . _ 2000 0z 133
September v 131 38 120
October o 174 36 116
MNovember . 138 41 120
Tecember W 1676 30 120
January 1931 218 17 an
Februarvy i 118 4 132
March . 136 7 113
April . 179 13 _1[5“
May - 1572 0y 144
June " "y 10 i34
Julv - 179 13 128
Auéusf i 11°7 27 124
September " 127 44 122
October b s 18 125
Movember i 91 29 1368
December . 17 3z 123
January 1932 123 12 127
February “ 1584 7 125
March ol 256 3 126
April . 143 07 142
Mﬂ}r - 16°4 02 134
June o 228 22 127
July " 207 43 123
August " 145 14 117
Septembaor. Ve 11°2 [ ) 125
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TABLE 111. Co-efficients of Variation.
Coefficient of Vorimtion:

Factor. - o, twwtene
F.COWAH. .. . EAC 24,
Cirnin yvield 321 261
Number of leaves on the main axis -27'3 212
Number of nodes on the main axis 160 220
HMeight of the main axis 214 223
Length of flag on the main axis 1076 122
Width of {lag on the main axis 87 102
Length of peduncle on the main axis 97 “1rs
Weipht of straw 475 554
Weight of root 456 &1
MNumber of earheads 274 a2
MNumber of fingers in the main earhead 190 2
Length of fingers in the main earhead 5,0 107
Mumber of thumbs in the main earhead 318 12:2
Duration 57 56
TABLE. 1V, E, C 1000. Anmnalysis of Variance of Grain Yield,
. im & :
Variation. 1335::.3:&1;?i ss quuTrg ; 5:!: : ::1'-3:., { Mésnﬁﬂs% : are)
Between vears 1 4461 4461 420
Between months within years 22 9384 427 303
Within months 2416 92312 35 132
Total 2439 106157 ven e
TABLE V. E.C. 24. Analysis of Variance of Grain Yield,
piae n & e
Variation. ?Tﬁ'-geﬁﬁastﬁ.[ '5?1':115?:?;. s:rft[:lrrl;. : {,Mz‘ﬁl;ﬂf{]uﬂrﬂ-
Between years 1 3365 3365 4 06
Between months within vears 22 58831 - 2674 395
Within months 2386 214586 o0 225
Total 2409 276782 30
TABLE VI Correlations.
Coemcient ol
. Correlates, Correlation.
Lo . o ) o N E.C.u0n0, - E C, 24,
Grain yield and number of leaves on the main axis * ‘55 44
" number of nodes on the main axis * it 6
i height of the main axis * * 77 '58
¥ length of flag on the main axis * 71 58
- width of flag on the main axis * 71 6
" length of peduncle on the main axis * ‘73 0
. weight of straw * * -85 ‘86
" weight of root * 74 Th
” number of earheads - - . ‘05 06
i number of fingers in the main earhead * ‘68 63
o length of fingers in the main earhead * 70 37
W number of thumbs in the main earhead * 70 -8
" duration * * 21 -05
o proportion of first harvest to total grain 28 29
* * Lovel of significance P="05 37 37

*38 38




