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.~ “Conclusion: Before concluding the account on the developments
- in the insecticidal methods of pest control, it has to be mentioned that
notyithatanding the synthesis of some of ‘the more potent insecticides,
. the problem of the control of tissue * borers still remains unsolved. There
is'a need for an effective insecticide which will get into the texture of
the plants and cause the death of these internal feeders without in any
way pruvmg aetrimental to the human beings or domestic animals
consuming the produce of the treated plants.
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Introduction: The estimate of output of any crop for each disfrict
in a given year is the product of three factors, namely (1) the area under
the crop in that year, (2)the normal yield per acre and (3) the condition
factor for that year. The area under the crop is compiled’every year by
village officers based on {he actual area sown to that crop in each holding.
So far as the normal yicld per acre for paddy is concerned, this was
worked out by the Director of Agriculture, Madras in the year 1919 for
each district. This figure is continued to be adopted since then and
upto 1849 - °50. The condition factor (or the seasonal factor as it is also
called) is the percentage of the normal yield estimated to be obtained
each vear, If the scason ig normel in any year, the normal yicld can
be expected and therefore the condition factor for that year is cxpressed
as 100. Conditions of drought, floods, incidence of pests ete., aficel the
vields, Tlo village officers furnish every year their estimates of what
percentage of the normal yield j& expecled from their villages. Based on
these estimates and the areaunder the erop in cach village, tho average
condition factor 38 caleulated for cach district. According to the Scason
ond Crop Report for 3adrus State for the vear 1031 -’32, the tatal
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normal area under paddy in the thirteen districts comprising the: Mad mﬂ?
(Residuary) State is 5,951,180 acres _and the normal output .of paddy s
3,604,140 tons, Six dmtrmra have hcen chosen for the present study
and they differ widely in soils, paddy seasons and the available: ilirigat}innl
facilities, These districta account for G4-4 percent of the total normial-
area and 66'1 pereent of tha tntal narmal antnnt of naddy in the "'Ian?r*m
State,

Soils and paddy seasoms: In Table T, the main features of t]:a
districts from thoe point of view of soils and paddy-growing ceasons are
given:

TABLE I
Soils and Paddy~-Growing Seasons in the Selected Districts
Nut‘urﬁ: ol
Distriet B;}Eciln Main gowing nnd harvest aaasons
solected paddy is : for paddy
grown
Bouth Black clay and In 65% of the paddy arcas, sowings are dono
Arcot black loam between September and Novembor. Harvesis
come off in January to March.
North Black loam and Under - wells, sowing is dono in .]'ﬁlj“uﬁugusb
Arcob " red loam (16°7% of the paddy area). In 61:6% of the area
sowings are done in Sepiember to November.
These receive water from tanks. Harvests are
done in the abovo areas in November—Dccember
and February to April respectively.
Tiru- Alluvial and In 70°7% of the areas sowings come off in Seplom-
chirapalli regar ber to. November. Harvests come off in January
to March. ™ i .
Tanjore Alluvial and Over 80% of tho sowings come off in August to
regar November. The harvests are done in January to
March. ’
Tirunel-  DBlack loam . In lands which receive water from freshes in tho
veli river (20%) sowings are done in June—July and

harvests in September—October.. In lands com-
manded by tanks (639;) sowings are done in
November to January and harvests in February

to A]ml
Malabar  Red forrugin- In 58% of the lands sowings are donse durmg the
ous goubh-west monsoon in, May to July and

harvestod in September—October. Another 19%
of the lands are sown in October and harvested
in January—I'ebruary,

It is seen that the paddy soils in Tanjore and Tiruchirapally are
more nearly alike while those in other districts differ from one another,
Sowings and harvest seasons are roughly alike in South Arcot, Tanjore
and Tiruchirapalli. = In the remaining districts these seasons differ.
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Ivrigalion facilities: In table IT a picture of- the irrigation facilities
availnble in the six districls is also given. The salient features are:
(1) Malabar: The paddy arcas of this district are exelusively rainfed,
(2) Tanjore: In Tanjore a substantial portion of the irrigated area
receives water supply through innumerable canals, In 1951-52, over 95%:
of the irrigated arca reccived canal irrigation and this is 119, - more
than what it was 40 years ago. The area commanded by tanksis now
only 4%. During the last'40 years an additional area of over 2 lakhs of
acres hag been brought under irrigation. (3) North Arcot: Only 6 to 7%
of the irrigated areas rcceive canal irrigation. Wells which supplied
water for 149 of the irrigated area 40 years ago now supply 51% but the
ayacubs coming under tanks have decreased from 699 to 42%. The total
area irrigated has been declining from 4:13 laklis acres.in 1911-12, to 4-09
lakhs in 1931-32 and to 3:67 lakhs in 1951-52, This seems to ‘indicate
that monsoon rains have been decreasing and underground water supplics
are failing in that district. (4) South Arcot: Tike North Arcot, South
Arcot too, has recorded a decline in the ayacut under tanks, The increase
in the area under well irrigation in-South ‘Arcot is also far less than North
Arcot. Portions of South Arcot lying near the Cauvery delta command canal
irrigation which accounted for 319 of the irrigated area in 1811-12 and 38%
in 1951-52. The total area irrigated in South Arcot has increased by nearly
31,000 areas during the last 40 years. (5) Tiruchirapalli; More substantial
is the increase in the area irrigated in this district. During the last 40 years
an additional area of over a lakh of acres has received the benefits of irri-
gation. In 1951-52, 20,000 acres more have received canal irrigation as
_ compared with the area irrigated by canals in 19]1-12, ‘The actual ayacut
uider tanks too has doubled itself in this district but the area receiving
irrigation from wells has remained stationery during the last 40 years.
(6) Tirunelveli: Over 60% of the irrigated area is commanded by tanks.
Government canals supply water only to 15% of the irrigated area and wells
to less than 259%.

Putting it briefly, the paddy lands of Malabar depend entirely on
monsoon rains and those in Tanjore on canal irrigation..  Water supply in
North Arcot has been dwindling and about one half of the irrigated area
of that district gets water from wells and the rest from tanks., South Arcot
and Tiruchirapalli are now almost alike and 1/4th of the irrigated areas of
these districts are commaunded by wells and one-half of the balance is
under the ayacuts of tanks and the other half receives canal.irrigation.
In Tirunelveli more than half the irrigated area is under the ayacuts of
tanks and the balance gets irrigation from wells and from Government
canals, The six districts selected for the present study therefore present a
wide variety of conditions in soils, in seasons and in irrigation facilities,

Normal acre yields: Since the cpnﬂitiﬁu factor is a percentage of
the normal yield per acre expected to be actually obtained in any year, it
is necessary 1o take into account the normal yields adopted during the last
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b0 yon,rs covered by the present study, If the normal yields are pitehed
‘high; the condition factor will be low since the actual yield will be
a smaller percentage than what it will be when a lower ﬁgure for normal
yield i is adopted. The normal yield of paddy as given in the Season

“and_(}mp Reports of Madras State of the respective years are given in
table 111,

TABLE III. Normal yields of paddy. (In pounds per ucraj.-

L 1902-03  1905-00 C101112 1918-13 o0 k)
Districk to to - 1010-11 to to

o 1904-05  1909-10 101718 1940-50 OnwWards
South Arcot . 1350 1700 1700 1850 1752
North Arcot .a 1650 1650 1800 1900 1832#
‘Tiruchirapalli a 1450 1800 1800 1800 1819
Tanjore . e 1600 1600 1600 1750 1711
Tirunelveli ai 1350 1800 2000 2000 1997
Malabar ' . 1360 1400 1400 1400 1400

¥ Inthe Season and Crop report for 1950-51this is given as 1332 whereas in 1951-52
it is given as 1832,

TAELE 1V. Frequenny Distribution of the * Condition Factor” for
Paddy in Certain Districts

| e g Ha
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Tanjore .. — — — 3% — 4 11 6 16 8 2 G&HO 877 856 97
Tirunel- ' )
veli 4o— 1 — 3 2 8 0 3 16 8 — 60 8563 88 104
Malabar .. — — — — — 1 15 7 10 13 4 &0 9001 68 75

1 4 2 6 10 20 56 37 .80 66 0 300 E7TZ2 108 124

Condition Factor: In table IV the frequency distribution of the
condition factor during the last 50 years for the six selecled districts i¢
given. It will be seen from it that the distribution is not strictly normal.
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The number of years having a condition factor of 70 and above incrensds
gradually till the ‘mode’ is reached. The frequenecy then dcereases
steeply. The normal yicld or anything above it (i, e. the condition factor
of 100 and above) has not been met with in any year during the last 50
yoars in the districte of South' Arcot and Tirunelveli. North Arcob and
Tanjore each experienced this situaiion in only two oub of the 50. years
and Tiruchirapalli only in ono year. Malabar has been foriunate in
having had four years out of the fifty in which the condition factor was
100 and above, This district has not also experienced any year in which
less than 75 percent of normal yields were obtained. Tiruchirapalli has
not seen a condition factor less than 70 percent and Tanjore leéss than 65
percent. South Arcob, North Arcot and Tirunelveli have seen very bad
seasons in which only 50 to 60 percent of the normal yields were obtained.
The mean condition factor for all these districts is between 85 and 90 and
the difference in the means for individual districls is not statistically
significant. The Coefficient of variation for seasons is the least, namely
7-5 percent in Malabar showing that the condiftions in this district are
generally uniform. It is highest (13-1%) in South Arcot, For all
the six districts together the mean condition factor is only 87:2.
The trends of the condition factor for each district are represented in
the graph attached. The existence of successive years of bad -and
good condition factors is revealed in these graphs and they ocan be
grouped as shown below :

(1) About twelve successive years from 1904—'06 to 1016—'16 in whiech the
condition factor was below the mean in all the six distriets. (2) About thirty
vears of above-the-average condition factoras from about 1916—"17 to 1045—'46 in
all districts oxcept Malabar. (3) Adverse condition factors in all districts except
Malabar from 1045—"46 onwards. Till 1951—"52 there was practically no recovery.
(4) In Malabar thé favourable period was from 1916—'17 to 1933—'34 ounly i.e. for
18 years. This was followed by seven unfavourable years. - This distriet had
again a favourable period from 1941"42 to 19561—'42 except in three years.

Seasonal conditions do not really seem to have been adverse over
successive years during 1904—'05 to 1915—'16. It is therefore difficult
to explain why poor condition factors have been recorded in successive
'yaarsin all the districts upto 1915—'16, Since firm normal yields based
on a number of factors such as actual yield at Research Stations, actual
crop sampling experiments efte. have been worked out in 1919 and
adopted since then it is desirable to ignore the figures prior to. 1918—"19,
An -era of prosperity seems to have dawned from about 1915—'16
and has generally been sustained upto 1944-—"45, During this period all
distriets except Malabar had generally experienced more-than-average
geasonal factors. The reasons for adverse conditions in certain years

were as below: (1) Submersion of low-lying areas in the Coastal districts such
ag Tanjore. (2) Inadequate rains in Malabar. (3) Late or inadequate rains in
distriets which depend on freshes in rivers or in areas commanded by tanks and
wells, (4) Excesive rains when erop is advanced in growth.
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From the graphs it will be seen that during the ¢ twenties’ “and-the
“thirties’, Tirunelveli district has shown no depression in' the cundltmn
factor. Malabar follows an independent frend. = Acute-adverse GDIJ(]IMGHE
have been experienced in North Arcot from 1945—'46 onwards. Thix is
a district which depends on tanks and’ wells the water supply in which
depend entirely on the receipt in adequate qua.ntmea of monsoon rains.
It has therefore suffered most, consequent on the continued madaqum}y
of rains, In the prosperous period of the tienties and thirties the
graphs for South Arcot’and North Arcot are alike. So-also the graphs for
Tanjore and Tiruchirapalli. But during the adversée period of -the
'forties the graphs for South Arcot and Tlruchtr&palh which have similar
irrigation facilities now are alike,

TABLE V o
Results of crop sampling survey, in certain districts of the Madras State

Qutput of paddy in thousands of tons

. Name of District Year As per Crop As per’ Differonce: Remarks

- Sampling - . official expressed As
Survoey - estimate  9%ageof col. 3.
(1) (2) (3) () - (5) . -(6)
1. South Arcot 1949—60 350-8 2450 —30
' - 195051 - 311°0 2530 —19
1051—62 J46-2 . 2738 3]
. Average . 336°3 - 2576 - =23
2. Norih Arcot 1949—50 2702 - 242°0 . =10
1850—51 2477 1275 - —d4.0)
1851—62 166-T © 16672 ) |
Average ' 224°9 176°2 —22
8. Tiruchirapalli 104950 3075 L os058 0 —1
1960—51 © 360 8 2852 —18
1961—52 2716 2662 - — 2
Average 3099 2867 —_7
4. Tanjore 1949—50 7328 880°1 . +20
1950—51 97870 0100 +15
1951—52 = 8790 9165 -+ 4
Average 7000 - 902-2 +13
6. Tirunelveli 1949—350 1880 182-1 — 3
; 1950—51 2507 222-9 . — 8
1951—52 2224 251*1 -+13
Average 2204 2210 o=
6. Malabar 1949—50 . 8731 " 470'0 +26
1950—51 - 3970 - 4760 420
1951—52 4030 4717 17
Average a0 4728 -+21

Note;— (1) The fipures in Col, 2 have been worked out from the figures of output
of rice given in the ““Administration Report of the Agricultural
Department '’ for the respective years.

(2) The figures in Col. 4 are from the Seamson and Crop Report of the
respoctive vears.
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Discussion and conclusions: This study reveals that anything like
the normal yield of paddy has not been obtained over a substantial
period during the last half a century, the mean condition factor having
been between 85 and 90% in the six districts under study. This shows
that the normal acre yields have been pitched too high. In Table V are
furnished the estimates of total output of paddy during the last three
years 'in the six districts based on crop sampling surveys and on the
condition factors. It will be seen that, the official estimates of output in
Tanjore and Malabar based on the condition factors have been- on the
high side during all the three years. In the remaining districts it has
been consistently on the low side exeept in Tirunelveli during 1951 - '52,
The average of the three years shows that the output has been over-
estimated by 13% and 21% in Tanjore and Malabar respectively and
under:estimated by 7% in Tiruchirapalli, 23% in South Arcot and 229% in
North Arcot. The average variation for the three years for Tirunclveli
is ‘Nil”, This seems to indicate that besides pitching the normal yield
too high the estimates of condition factors too were put on the high side
in the districts of Tanjore and Malabar, In other districts which have a
less assured -water supply the official estimates of output were more
cautious indicating that the estimate of condition factor for each district
should be as neaz as possible. This has not been realised during the last
fifty years. This can be achieved only by revising the figures of normal
yield to levels which ¢an really be possible of attainment over many years
‘and not something which can be reached in just less than 5 years out of
fifty. ~The fixation of a more realistic figure for normal yields perhaps
based on the crop-sampling surveys now in progress seems warranted,

This study has once again brought out the well-known fact that
seasonal vagaries can more nearly be overcome in areas which enjoy the
benefits of assured seasonal rains and those which enjoy supply of
irrigation water from river systems. In a district like Tirunelveli where
a substantial portion of the paddy crop matures in the warmer months
of February to April the acre yields are the highest, "



