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Editorial

Fifty years ago on the 24th September 1906, Sir Arthur
Lawley, the then Governor of Fort St. George laid the
foundation stone of the Coimbatore Agricultural College and
Research Institute. In doing so, Sir Arthur, not only laid
the foundation of this great Institute, but laid the real
foundations for agricultural progress of our country. It was
an event of great significance that had far reaching results
on the farming community of not only Madras but the whole
of India. We take pride in recording the event in this issue,
as our Journal is but a part of the life of this Institute.

Fifty years is but a short period in the history of a
nation, but is a sufficiently long period for an institution of
this kind, for, these fiity years can aptly be described as
the period of Renaissance for Indian Agriculture. These
fifty years have brought about many achievements as well
as amazing possibilities in the application of science in the
field of Agriculture. Indeed, science has indicated solutions
for quite a formidable array of problems that confront the
farmer,

Verily, when we look round this era of technological
progress, the picture is incredibly complex. Here is progress
in the management of the soil. We know more about the
goil and its behaviour to cultivation operations, Our
knowledge about the nutrient requirements of crop plants
and the nutrient levels necessary for higher productivity
has become more definite. Here are better bred varieties
of crops that can yield more, resist diseases better and
tolerate adverse invironments. The ¢know-how’ to control
pests and diseases has become more clear cut and certain,
and no longer need the farmer worry so about the enemies
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of his crops as he used to
Research has multiplie
hunger for the fast

previously.  Indeed, Agricultural
d. the yiclds of crops and banished
-growing populations.

'Ijhe continuity of rescarch and its translation into
pl‘ac.tlce need the creation of a class of men who have
received t.he education and training in farming methods on
mOde.rn lines. The Coimbatore Agricultural College has
contributed the necessary personnel and during these fifty
years has produced several diploma holders in the carly

years of its existence and 1476 B. Sc. (Ag.) graduates sinco
the institution of the degree course in 1920.

Here then is a great Institute and the band of

enlightened workers-past and present, who have their place
in the roll of honour set out by Swift. They made it possible
to grow two ears of corn or two blades of grass where only
one grew before and thus did essential service to the country
and deserved much of mankind.

Even so, there is reason not to be complacent. More
progress brings in more problems. Our systems themselves may
be imperfect, there are many gaps in our knowledge, but they
are always improving and always capable of further
improvement. = We, on this great occasion of the fiftieth
year of Agricultural College and Research Institute at
Coimbatore dedicate ourselves to this new task-to the
achievement of greater progress-watched by the Founders
but leaving the judgement to posterity.

Variability in Size and Frequency of Stomata in
Leaves of Rice Varieties and its Correlation
in Drought Resistance *

by
K. RAJAGOPALAN, B. sc. (Ag.), . sc.,
Agricultural Research Institute, Coimbatore

Introduction: TFor an understanding of water economy in the
rice plant it is essential to study the mechanism by which water is
transpired in the plant. Transpiration takes place through the
cuticle as well as through the stomata. In general it is recognised
that in mesophytes, stomatal transpiration is 80 to 97 percent
whereas cuticular transpiration is only 2 to 3 per cent. The total
stomatal apertures in spite of their large number, occupy only one
to two per cent of the total leaf surface. ‘The epidermis along with
the stomata possesses the pbysical properties of a multi-perforate
septum and the diffusion of gases through these minute apertures
proceeds almost at the same rate as if the cutinised epidermis were
actually removed and the cells of the mesgophyll were in direct
contact with the external atmosphere’. It may be seen therefore
that the stomata do play a very great part in the water balance of
plants. The present study is restricted to stomatal sizes and their
frequency in leaves of rice varities.

Review of Literature: Darwin (1898) (quoted by Knight, 1917)
congidered that stomata play a predominant part in the control of
transpiration. Lloyd (1908) concluded that though the change in
the stomatal dimension is small, this does not exclude the possibility
of the stomatal opening exerting any regulatory effect upon
transpiration. Knight (1917) found no agreement between stomatal
aperture and the rate of transpiration and concluded that the water
content of the leaf was an important factor involved in the control
of transpiration. Loftfeld (1921) after an elaborate study of the
behaviour of stomata under a variety of external conditions found
that at certain specific aperturo, the stomata control transpiration.

Eckerson (1908) found that marked variations in number and
size of stomata occur not only in different varietics of the same
species of common green house plants, but also in the same varieties
grown under different conditions. Zalenski (1904) (reviewed by
Maximov, 1929) studied the anatomical differences in leaves at

;;i’u_l')érru\’v&fded the ﬁamdsdétrﬁlu Munagala Prize for 1956.
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different levels in the stem and found that the higher the leaf, the

greater the number of stomata per unit area of the leaf surface.
Yapp (1912) reports that the upper xeromorphic leaves of Spiraea
ulmaria have 1300 stomata per square millimeter whereas the
mesomorphic leaves of the same plant had about 300 stomata per
square mm. Salisbury (1927) in an extensive study of the stomatal
frequency of the woodland flora of England concluded that stomatal
frequency is mainly dependent on the humidity of the environment,
dry exposed conditions being associated with high frequencies and
humid conditions with low frequencies. Miller (1938) found that
the number of stomata varies greatly from year to year and most
of the plants have more stomata on the lower surface than on the
upper surface, when stomata occur on both surfaces,

Hirano (1931) found that the hardier varieties and species of
Citrus trees are characterised by lower stomatal density, though
there were some exceptions. In the material studied by him it
was found that the density of stomata is governed by genetio
factors. Yocum (1935) reported a maximum of 1900 stomata per
sq. mm. in Spanish oaks and suggests that the action of stomata
is very important in trees, where the soil water is limited.
Kolkunov (1905) (reviewed by Maximov, 1929) and Pavlov (1931)
found that the less drought resistant wheats had longer stomata
than the most resistant wheats. Whiteside (1941) observed that the
leaf size, the distance between the stomata and other morphological
characters were affected when plants were grown under low moisture
supply. Evans (1939) working on the drought resistance in sugar-
cane varieties dit not find any correlation between the rate of
transpiration and the density of stomata. He found approximately
double the number of stomata per unit area on the lower spidermis
as compared to the upper epidermis. Lal and Mchrotra (1949)
studying the 12 varieties of sugarcane with varying degress of
drought resistance measured the length, width and number of
stomata and found the stomatal index. They suggest that the
lower the index, the greater was the drought resistant capacity
of the cane.

Differences in anatomical structures have been observed in
rice varieties which differed in their degree of registance to drought.
Yasuda (1924) studied the relation between amount of transpiration
and the development of vascular system. He found that the most
important internal factors concerned are the structure, the number
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and the function of stomata and the nature of the epidermal cells.
Onodera (1930) observed that in lowland rice the ‘Sterome’ or
mecharfical tissue is well developed on the lower side of the leaf
while in some of the upland rices its development is much feebler.
Alam (1939) observed that the varieties which stood drought when
grown under artifical conditions of irrigation had fewer stomata
and in them the stomatal cells were also smaller.

Materials and Methods: The present study was made to find
out the variability in stomatal size and stomatal frequency in rice
varieties which exhibited different degrees of resistance to drought.
Two parents and one drought resistant F, progeny have also been
studied in detail for the same purpose. The arrangement of the
stomata, the size of the stomata, length and breadth and the
frequency of the stomata have been studied.

Fourteen varieties of rice viz., CEB. 24, Co. 13 (wet rices),
MTU. 17, MTU. 18, Vedurusannam, PTB. 28, PTB. 29, PTB. 30,
TKM. 1, TKM. 2 and Bairuvadlu (dry rices), T.129, T. 740 and
T. 1702 (Wild rices, Orysa sativa forma sponlanea), were grown
under uniform conditions in a wet field. The plants were 60 days
old and the fixing of the material was done between 9 A. M. and
10 A. . as followed by Eckerson (1908) when the stomatal pores
would be wide open. For a detailed study of the stomata in parents
and their progeny, the cross Co. 13 X T. 129 was chosen. These
were grown under restricted irrigation and were 53 days old when

the material was taken.

Tormalin acetic alcohol (70% alcohol-90 c.c.; acetic acid
4 c.c. and formalin 6 c.c.) was used for fixing the samples. 'Leaf
portions from the middle of the leaf blade were cfut; and quickly
dropped into the fixative to avoid any alterations in the stomatal
dimensions. For the varietal study the first leaf from the top of
the plant was taken and for intensive stu.dy with the two parents
and a progeny the first, second and third leaf from the top were
fised. Scrapping with a sharp scalpel as done by ?rab (1.932) was
followed in obtaining the epidermal pee‘l. {&cetlc orcein (1 gm. .
orcein dissolved in hot 42 per cent acetic acid) was used as the
mounting medium. This medium has t.he tendenfzy to el.lpand the
stomata which would have undergone shrinkage whx.le getting fixed.
A spencer’s microscope with eye piec'e 10 X fitted with a micrometer
with 100 divisions and objective with 4 M. M’ -N.A.O. 6.-.41.1 X was
used. Readings were taken to the ncarest micrometer division.



432 The Madras Agriculiural Journal

In a preliminary study it was found that in the regions
adjacent to the mid rib the parenchymatous cells are more and the
veins are far apart, whereas towards the margin the parenchymatous
cells are fewer in rows and the veins are closer. Moreover, it was
found that the epidermal peels, both of the lower and upper
epidermis, were easily obtained in the mid-rib region. Hence
uniformly in all the samples epidermal peels in the mid-rib region
alone were taken for study. Both the upper and lower epidermis
were studied in all the varieties since stomatsa are found in both the
epidermis. For obtaining the upper epidermis the scraping was
begun from the lower layer and vice versa for the lower epidermis.

Size of the stomata was determined by measuring both length
and breadth of the guard cells., Hundred stomata were measured
for their length and breadth in each of the variety studied and the
means calculated. The frequency of the stomata was measured by
counting the number of stomata which are included in 100 divisions
of the micrometer in a row. Twenty five readings were taken in
the lower and the upper epidermis for each variety and the mean
calculated. Rows of stomata adjacent to the mid-rib were taken
for measuring the frequency. The arrangement of the stomata was
studied with a view to find the distance between the stomatal rows,
as they occur in linear rows alternating with longitudinal cclls. The
distance between the two veins was measured in three places where
the stomatal rows were counted and the mean calculated. The
distance between individual rows was found by dividing the number
of rows.

Observation: In the internal structure of the rice leaf, which
is exposed to the light of the sun on both sides, the mesophyll
presents no differentiation into palisade and spongy parenchyma.
The whole of the mesophyll consists of compactly arranged paren-
chymatous cells. The cells of the upper epidermis have large motor
cells which help in the rolling of the leaf (plate No. 1). The
epidermis is a continuous layer consisting of flattened cells with
their cell walls distinctly cutinised. The continuity of the epidermis is
interrupted by stomata, the guard cells of which are dumbbell shaped,

Rice leaf being an isobilateral monocot leaf has stomata on
both lower and upper epidermis. This feature introduces a spocial
problem in the study, as to which surface is more important for
comparison. Therefore for comparing the varieties in their size

and number of stomata, details have been given for both the sides
separately.
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The epidermis of the rice leaf shows veins running parallel
to each other. The main conducting vessel is the midrib and the
veinsg are parallel to the midrib. In between two veins, stomata
are found in rows alternating with bands of long cells which have
distinctive ripple walls (plate No. 2). The distance between two
veins is larger in the midrib region and gets reduced towards the

margin of the leaf.

The number of rows of stomata depends upon the distance
between the two adjacent veins where they are distributed. Table
1 gives the distance between the two veins and the number of rows
of stomata in between the two veins in the 14 rice varieties studied.
The distance between the two rows of stomata is greater in the
upper epidermis than in the lower epidermis showing that there are
fewer rows of stomata in the upper epidermis than in the lower
epidermis. This fact was observed in all the varieties studied.
Table 3 which gives the data for the two parents and the F. 4
progeny also indicate the same features in the first, second and
third leaf of the rice plant. Hence it is confirmed that the upper
epidermis has fewer stomata than the lower epidermis in the
rice leaf.

The distance between the rows of stomata varies and there
are indications that some of the varieties have their stomata in
rows farther apart. In the short duration varieties, it is seen, that
some of the drought resistant types have their stomatal rows
farther apart in both the epidermis. In the medium duration group
it is noticed that except in the case of the lower epidermis of the
wild rice T. 740, all the other drought resistant types have fewer
stomatal rows than in the case of the drought susceptible type
CEB. 24.

Similarly, the drought resistant progeny No. 3115 and the
parent T. 129 have their stomatal rows farther apart than in the
case of the drought susceptible parent Co. 13 as seen in table 3.
(I leaf).

The size of stomata was studied by measuring the length
as well as the breadth of the guard cells. The data are presented
in tables 2 and 4. It is seen that the breadth of the stomata is
less variable than the length. The average breadth in the lower
epidermis mostly ranges between 9.5 and 10.5 micrometer divisions,
i, e. 15,2 /* and 16.8 /* with a few exceptions as seen in table 4,
where the maximum breadth ‘is 11.4 micrometer divisions. The
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breadth of stomata is not directly proportional to the length but
the trend seems to be for breadth to increase with length. The
breadth of the stomata is greater in the upper epidermis than in
the lower epidermis. The difference in breadth between the varie-
ties and between the parents and progeny is not marked.

There is & great range of variation in the length of the
stomata. The average length of the stomata in the lower epidermis
ranges between 13 and 21 micrometer divisions which corresponds
to 20.8 M and 33.1 /. Table 6 and the graph (plate No. 3) give the
frequency of stomatal length in rice varieties, in the lower epidermis
of the first leaf. It shows that most of the stomata have a length
of 15 to 16 micrometer divisions or 24.0 * to 25.6 #. Stomata in
the upper epidermis are longer than those in the lower epidermis.
The differences in stomatal length between the varieties apparently
show that they do not bear any relation to the drought resistant
habit of the rice varieties studied. The length of the stomata in
the three leaves studied in the two parents and progeny show that
there is a gradual increase in length of the stomata from the first
leaf to the third leaf as seen from table 4 the only exception being
in the lower epidermis of T.129. The breadth of the stomata
closely follows the length in this respect.

However, the length of the stomata varies with varieties, with
different leaves in the same plant and with conditions under which it
is grown. The effect of change in environment of stomatal length
and breadth is seen in varieties Co. 13 and T. 129 (table 2 and 4)
which record different sizes. Thus it is noted that in the first
instance (table 2), Co. 13 has a stomatal length of 15'7 micrometer
divisions and a breadth of 103 micrometer divisions in the lower
epidermis whereas the length is 16'5 and breadth 99 micrometer
divisions in the first leaf of the same variety in the second case
(table 4). A similar difference is noticed in the upper epidermis also.
Another variety, T. 129 which was also studied in two instances
(table 2 and 4) has different sizes of stomata. Leaves were taken for
study from plants grown under two different conditions and the size of
stomata is seen to vary in the different environments.

Apart from the environmental effect, there appears to be a
genetic difference between the varieties in the size of stomata as
seen from table 4, where the data for the two parents Co. 13 and
T. 129 and the progeny number 3115 are given. It is seen that size
of stomata of the progeny is different from that of both the parents
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in the lower and the upper epidermis in all the three leaves studied.
An analysis of the data of the third leaf of the lower epidermis shows
that the progeny number 3115 has significantly greater stomatal
length than both the parents. The difference of length of stomata
in the progeny in highly significant when compared to the parents
(table 8). The progeny has a mean stomatal length of 19°10
micrometer divisions as compared to a mean length of 16'81 micro-
meter divisions in the cultivated rice, Co. 13 and a mean length of
15°70 micrometer divisions in the case of the wild rice T. 129. The
length of stomata in Co. 13 is also significantly greater than that of
T, 129 which shows that in this case the drought resistant rice has
smaller stomata.

The frequency of stomata was measured by counting the
number of stomata in 100 divisions of the micrometer at 25 places
which is given in columns 5 and 8 of table 2 and 4. The varieties
studied do not show that the difference in frequency between them has
any bearing on their drought resistant and drought susceptible habits.

The frequencies of stomata in the first, second and third leaf
in the two parents and the progeny (table 4) clearly show that there
are definitely fewer stomata per unit length in the third leaf than in
the top leaf of the same plant. The number stomata per unit length
gets reduced gradually from the top leaf to the third leaf in almost
all the cases in both the epidermis. An exception is noticed in the
upper epidermis of T. 129, As the size of stomata becomes larger
from the top leaf to the bottom leaf, the number gets reduced and
this fact is noticed from the data presented. A typical example of
this is noticed in the progeny number 3°15. In the lower epidermis,
the length of stomata is 162, 18'8 and 19°1 micrometer divisions in
the first, second and third leaf respectively whereas the number of
stomata in 25 X 100 micrometer divisions are 74, 67 and 60 which
shows a gradual reduction from the top leaf to the third leaf.

Discussion: Among the anatomical features which characterise
drought resistance are the structure and size of cells, hairiness
of stem and leaves and development of ‘Sterome’ or mechanical
tigsue. Differences in apatomical structures in rice varieties
which differed in their degree of resistance to drought have been
observed by Onodera (1930) and Alam (1939).

In the present investigation the stomatal studies in rice have
been made on fairly large samples. The study has been made in
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one of the drought resistant hybrid progenies, its paronts and some
of the reputed drought resistant rice varieties.

The results obtained show that stomata are fewer in the
upper epidermis because of the stomatal rows being fewer and
farther apart in the upper epidermis than in the corresponding lower
epidermis. Rice leaf bears stomata on both the upper and lower
epidermis since it is equally illuminated on both the sides owing to the
isobilateral disposition of the leaf. The general arrangement of the
stomata in rows parallel to veins has facilitated the adoption of a
definite method in studying them. The distance between the two
rows gives an idea whether the stomatal rows are closer or farther
apart. When the distance between rows is more, there are fewer
rows of stomata in between two adjacent veins. Thus it has been
possible to find out that the upper epidermis has fewer stomata than
the lower epidermis. The differences between the drought resistant
and susceptible rice varieties as well between the two parents their
progeny are not constant though some of the reputed dry rices and
wild rices have their stomata farther apart. Hence it has not been
possible to associate their drought resistance with fewer stomata.

In the detailed study of the two parents and their progeny
where the first, second and third leaf of the same plant have been
examined, it has been found that the distance between rows in the
lower and upper epidermis has a constant variability. The distance
was the least in the wet rice Co. 13 and the wild parent and the
drought resistant progeny have their stomatal rows very far apart
compared to the wet rice. In both the epidermis the drought
resistant progeny has fewer rows of stomata.

In studying the size, both length and breadth have been
taken into account. It has been found that the breadth is less
variable than the length. Though the breadth is not directly
proportional to length, the tendency is for it to increase with the
length. There is a greater variation in length of the stomata as
shown in tables 2 and 4. The length ranges from 20'8H to 33'1H in
the lower epidermis of the 14 rice varieties studied. The study of
the first, second and third leaf of the rice plant revealed that in the
same plant, the length of stomata increases from the top leaf to the
third leaf in both the lower and upper epidermis. This corresponds
to what zalenski (1905) (quoted by Maximov 1929) and Yapp (1912)
found in their studies on stomata in relation to the height of
insertion. They came to the conclusion that the upper leaves are
more Xeromorphic thau the lower ones.
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Size of stomata seems to be a varietal character and the
variation in size is due to the genetic make-up of the plant. A
comparison of the stomatal length in the lower epidermis of the
third leaf of Co. 13, T. 129 and the hybrid progeny No. 3115 has
shown that the progeny has a significantly longer stomata than both
the parents. The study has shown that the size of stomata does not
indicate the drought resistance in the rice plant. It varies from
leaf to leaf and between varieties.

The frequency of stomatal distribution in the epidermis of
the rice plant shows that the number of stomata in an unit distance
decreases from the top to the bottom leaf in both the epidermis.
This is due to the fact that the size of the stomata increases from
the top leaf to the bottom leaf as has already been stated. The
study of the varieties has not given any indication to signify their
varietal drought resistance.

Summary: The arrangement, size and frequency of stomata
in two parents and a progeny and 14 varieties studied showed that
the stomata are fewer in the upper epidermis than in the lower
epidermis. No significant difference in stomatal size is noticed
between the drought resistant and drought susceptible types though
it has been observed that the progeny has a significantly greater
stomatal length than both the parents. It has also been established
that the size of stomata is a genetic character and found to be
affected by environments. The size of stomata was also found to
increase from the top leaf to the third leaf whereas the frequency

~decreased and this is in confirmation with what other workers have

found in some other crops.
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Agriculture in Australia — [

by
C. L. SUNDARARAJAN, 1. se. (ag)

War [:‘f;zr:;zhl:l(:fedmtrgas that provaile.d in the wako of Worl.(:
known as the Colon:b mI:lJor Rowers to inatitute in 1930 Whet |
assist mbo ‘nn, to.rendcr monetary and technicd
'Ss1stance to the South East Asian countries, to improve their
living standards. Development work has been carried out 8o faf
at a cost of nearly two millian pounds, of which four fifths is
provided by the pacticipating countries themsclves and tho balance
is contributed by the United Kingdom, Canada and Australis.
Under this Colombo Plan, a part of Indian Farmers were enabled
to make an educational tour of Australia to see how far the methods
sdopted by the Australian farmers, who are reported to be the
most progressive in the world could be utilised to improve the
farming practices and crop production in India.

scheme that we, a party of Indian

It was under this
Most of the nominees are graduates

farmers, wero sent to Australia.
in agriculture and are also practising farmers, representative of

various parts of India. We arrived in Australia in the middle of
November 1955 and stayed on till the first week of June 1956.

We were taken first to Canberra where we were given a sgeries
of lectures on all aspects of Australian farming. From then op,
we were taken on a conducted tour to the various parts of New
South Wales and Victoria, where we vigited sheep stations, dairy
farms, wheat farms and orchard areas. We visited a few of the
Agricultural Colleges, Research Institutes, and Experiment Stations
of the Department of Agriculture and of The Council of Scicentific
and Industrial Research Organisation. Ior a period of five weeks
we were privileged to stay as guests, in the homes of private farmers
in the fertile Murrumbidgee Irrigation Areas. This unique
opportunity enabled us to come in close contact and work with
the Australian farmer. After a detailed visit to the Royal Agri-
cultural Show at Sydney, where we were given training in judging
farm and animal produce and animals the party dispersed to different
areas to specialise in the subjects of their choice. A few of us
went to Queensland to study the cultivation of tropical crops,

especially sugarcane,

INDIAN FARMERS SEE THE VARIETY OF AUSTRALIA’S AGRICULTURE

A party of 15 Indian farmers who were in Australia for six months under
Colombo Plan to study farm methods visited Hawkesbury Agricultural

the

College at Richmond, about 40 miles from Sydnoy, the capital of the State of New
South Wales. The f{armers inspected citrus growing, canning, bee-keeping,
vineyards and other crops. Mr. J. M. Mead, an instructor at Hawkesbury

Agricultural College, showing honeycombs in the bee-kecping section to the

Indian farmers.
(Left to right) Messrs. C. 8. Gelda (Jaipur), Satwant Singh (Pepsu), C. L,

Sundararajan (Madras), K. K. Bhargave (Jabalpur) and L. N. Kolhe (Bombay State).

Farmers from India. in discussion with Australian scientists, at the
Royal Agricultural Show, Sydney.



441

Stomata

The Madras Agricultural Journal

440

Q.L3 ol (184 ¥.¢3 611 14 jeel III
q.€¢ L9 0.3 6-91 0gt LL yvor II
8-82 STl 0.¥ 0.82 <ot 8.€ JBol I
: paupjuods wmioy vargps phii()
(e01x pI1&) 651 °L °¢
€-8¢€ g1t 0-¢ €-01 eIt G.L jeor III
8.9% a3l L3 6.2 (54§ g9 j8ol II
0.0¥ 08 0.2 0.-S¢ S0t 0.¢ ¥Bol I
: (Auefoad '3) ¢lIE ‘B
L-9¢ (114 0-¢ 6.12 G2l LS - ¥8ol IIX
i & 74 (1181 ¥ S.L1 0¥l 0-8 y®ol II
L.91 001 0-9 1.L1 ¢4 § €-L joel 1
:(eo1l qem) ¢1°0D °1
8 L 9 Y ¥ 4 2 |1
(suoistatp (suo1sIAIp SUIGA OM1 (suoisiatp Am:mwmfﬁv SUTOA OM4

1016UW-0J01I})
81BUWIOLE JO SMOX
100M)0Q 60UBIsI(J

1049W-0101 1K)
SUIOA OMq UM
-36q ooue}si(]

uoamieq BiBW

-018 JO §M0J
30 IeqmnAL

I1010UI-0IDI{)

84900198 JO 8SAMO0JX

aeamieq eouwysiq

J1040W-0IDTY)
SUISA OM1] Ueem
-39¢ eouwjsi(]

stuuioptde seddpy

stwzeopide zemory

ueIM3eq BIEW
-018 JO §MOI KqotzeA ‘oN
JO xequiny Jjo ewiBN ‘S

( sanjea uUmBoly)
621 "I X 9 *0D 8%042 pup383824 1ybnosp fo fiusbosd pup spusind uwy emos (uiowors [o bulondg

€ @1gv]y
L 0-01 ¥.91 8L 1-01 L.91 ‘op GoLT "L ¥l
8 66 (R4 ¢ CL L6 €-¢l op 0FL "L ‘el
Daupjucds 8Wio] PaLYs pfiio

6¢ €-01 ¥-91 g9 0.-01 6-S1 (9911 pr1a) (11 QRN A |
oL 8.6 <-Cl ¥9 ¥-6 G-Cl ‘op njpeaniieg °Ig
L9 8.0t Lot 69 €.01 891 op ¢ "WML -or

bL -0t 6-S1 oL 1.0t ¥.91 (e01x Lap) 1ML ‘6

¥9 G0t L7t 0L 6.6 8.¢1 (0011 j0.4) ¥c 'ddo '8
SuonwInG wWnipIpy

1L 0.0t 9-L1 89 €-01 ¢-81 ‘Op WBUUBENINDS A 4

LL €.01 €.q1 oL 3.0l .91 ‘op 0¢"d1ld 9

9L 6.6 9.91 6L 8.6 Lyt ‘op 6c "dId ‘¢

¥9 6.6 8.%1 ¥L g6 ¢.91 ‘op 83 ‘dId ‘¥

¥9 6-6 ¥-91 69 8.6 6-31 - ‘op 8I 'NIW ‘¢

89 1.01 881 09 6.6 6.9t (0211 £1p) LI "ALIK 6

6L ¥-01 LSt ¥L €01 LSt (0011 qom) gr'oD 1
JucLIDIN(G 1404g

8 L 9 Y ¥ € 4 I
S (suorsiarp (suotstalp (saorsraip (suotsialp (suorstarp (suorsiatp
0j0W-0IOT ) 990w -0ID1IY) 1899UI-0J01 ) 1016 U001y ) 1979W-0IDT ) J0j0mx-0I01[{)

mwwwwwmnwwwﬂm m%wm_ﬁ%am 8}BWOIS 007 X ¢g ul 838W 818WO098 8]8WOI8 AyetrBA ‘ON

peeig j0 q93uery -048 JO JoquuN Jo yypseag jo yaduerg 30 emxe)N 'S

stmroeprde zeddp

srmsepide Jemoy

(son[8a usoly)
£23793400 2214 us vvW0e fo Rousnbaif puv 9219

g wIavy,



443

Stomala

The Madras Agricultural Journal

442

TABLE &

# » - .
= ~ - olm | 388
| 185 e g
g o
gl & = =
2 S
Y
5 2 ~ 3 = - g
. o
3 2 =3
s S — | & ° .
W m, ® - © 13 v ™ LR s mmnm
. ! ! ~— ot
g 3 T ze2 |zEs, | 8 88
S SR g22gavea g S =252 |23 558
g3 k3 N ER3) - £2280
o 8 By y ([ @S
L - ! P w M 2 g
=S 5 2|/8Q8=2"*®Y8"8228IIE |1 R “%s g
- .m.. [ ! - P m 2 [
g S = 5]
s S £ 3S § § &
g5 R332 3 8 [FrrBEBHESR 2| e © 83 a 7 d g
s3] - 838 = oz2 ] 8.5 5
39 = 2 eS8 B 3 EZ 282 o
3. s 2 288" 2 *=2 2 & 3§ &5 8 & £z | § = %=
g9 2 [t £8 32 = 80 2§ & N s |
3= Mi | 8% o 3 =z £ 3 =
A o s - =% £ 3= » | A°E o
IOJ & — — M d " & CRE < = »
5 =z 5§ £8&
Sk S m aa g
I3} . g3 - =)
$ . 2R g 4. - o I o
S ™ O H K ‘s - K
IS © [} °g ot M
2 - - g s 29 = &
" m : i R
o W~ S ]
53 = = iz 2F |=2= @
e % oo oo B ...w m 8 ] 8 o =
s T 8&B 38 T2 S 2 ~ / S0 =
" PP M xEHEEESES > |
B EH B oA M MSE . L. o \
'mo O B B A MNMNP D HBRHMABHEBN R = ,
5 s e e e e e e e . e s g N
&N I R - m w2 #,, S e e
09 L-01 6-81 89 6-6 L.cl je3] IIX
Le 9-01 L.LY 69 8.01 €L Jedl II
09 0-01 ¥-L1 18 €6 el jeor I
: paupjuods vwio] parpe pflip
(9211 pIIs) 6511 €
oL 211 L.8t 09 0-11 1-61 j®ol III
LL 101 6-91 L9 8-01 8-81 jeol II
98 -0l 8-G1 ¥L ¥.01 3-91 juor I
i (AuoBoad *3) cr1E ‘S
oL ¥.01 €.L1 9 ¥-11 8.91 JBol IIT
6L 2.01 1-LT L9 1-01 L.91 3eol II
6L 1-01 0-91 gL 6-6 c-91 jeel I
: (801X g0m) €1 0D U
8 L 9 g ¥ 4 4 t
Amcm_\mmw.mmli!i . yAmWow,.m:\.»ﬂvyi Amaomwwzv ?w”_mw.ﬁv (suorstaip (suoistalp
1910W-0ID1IK) 1930W-0I01 () 1040UI-01011Y) 10j0wi-0191[§) 1938 W-0IINY) 199€w-0ID1TY)
001 X ¢Z Ul B38W 818WOIS ®jBWOgs 001 X €Z Ul 838W ¥)BUI08 °18WOIE £yje118A ON
-098 JO JeqUUnN JO yapweolg J0 Ys3uery -018 Jo Jequzn N jo yjpeeag 10 ysduog 30 emwBN ‘S

Mmﬁuo@_mo aodd

stueptde Jomory

(senyea uBoOR)

62 L X £I 0 #9040 14DI81824 1ybnosp fo Ausbosd puv spueind U3 DIvWOIE fo Fouanbasf puv az1g

¥y =714V,



Agriculture in Australia 445

The Government of Australia had taken great pains to draw
up our programme and carry it out to detail, There was nothing
lacking by way of amenities provided or the facilities given for
study of the problems, social and economic. The general public
gave us a spontaneous welcome and our grateful thanks are due to
the Government and people of Australia who did their best to make
our stay both enjoyable and instructive.

Geographical Features: Australia is the smallest continent and the biggest
island. Ithasan area of 237 million sq. miles —almost as large as the U. S, A,
or 2} times bigger than India. Geographically, Australia is the oldest continent.
It has the most level surface and has no towering peaks, the highest peak being
the Mount Kosciusko in New South Wales (7328 ft )

On the whole, Australia is a continent of scanty rainfall.
The North East Coast of Queensland receives the highest rainfall
(160”) and is of the monsoon type (summer rains). The Westerly
winds skirt the Southern shores and bring reliable light to moderate
rains to the southern part of the continent. This is the winter
rainfall area. 37% of the entire area has a rainfall less than 10
inches and is, in effect, a desert. The main river system is that
of the Murray and its tributaries the Murrumbidgee, the Lachlan
and Darling. This area is highly developed due to extensive
development of irrigation works.

Dense forests are found in the tropical North and open park-
like forests abound the Kastern sea board. Beyond the mountains
are the grass land zones with Acacias. Eucalyptus is the national
tree and 600 species of it inhabit the different zones.

The average density of population is 3'02 persons per square
mile, and is, therefore, the most sparsely populated of all the
civilized countries of the world. The density is the highest in
Victoria with 27'9 persons per square mile. 53'9% of all the popula-
tion live near the coasts in 6 capital cities with a further 24'8% in
other urban areas, The rural areas account for only 21% of the
population. Most Australians live near the coasts mainly in south
and south east and relatively few live in the north and in centre,
The large population in the urban areas is an index of the growing
importance of industry and commerce in the economy of the country,

The population of Australia is about 9 millions, 16% of which
is engaged in agriculture and primary industries, 28'2% in the
‘manufacturing and 55'37% in the tertiary industrics,
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Australia is mainly a pastoral and agricultural country
though, of late, many new industries have sprung up and she is
bidding to become an exporter of manufactured articles. The net
value of primary production in primary industries in 1953 — 1954
was £ 1092 millions as opposed to that of £ 1231 millions from
secondary industries,

Australia’s greatest rural industry is wool growing, followed

by wheat, cattle and sugarcane, Other important products are
fruits and vegetables,

General Conditions of farming: Australia is truly blessed with &
variety of soils in different climatic regions, Land is available in
plenty and man has the option to pick and choose the type of land
best suited to his type of farming. Since the population is small,
each farmer is assured of an acreage as would give him a gOOd
standard of living. The acreage, of course, depends upon the type
of farming and fertility of the land. Fallowing and green manuring
are extensively practised and the modern tendency in many of the
farms is to have a harmonious combination of sheep and boef cattlo
raising in conjuction with cereal farming. A 3 to 5 year rotation i8
followed and use of nitrogenous fertilisers is almost wholly restricted
to sugarcane and other commercial crops, while use of superphosphate
and of minor elements, wherever necessary, is widely prcvalent-
Each individual farm is enclosed by barbed wire fencing and each
farm is self-contained with its own farm house, quarters for the
employees, (permanent and seasonal) and buildings to house the
machinery. Scarcity of water is the bane of the country and water
for domestic use is collected and stored off in tanks from the
corrugated iron sheet roofs of the homestead.

Agricultural Labour: Shortage of labour is an expression ono
hears often. TLabour, as understood in the densely populated parts
of the world, is unknown, and the farmer has to rely on his own
strenth and ingenuity for carrying out all the operations on the
farm. Ie needs not only to be a good tiller of the soil but must
be a skilled mechanic, an efficient veterinarian, an able engineer and
to a lesser extent these days, a good cobbler too. No job is to0
big and nothing too mean for him. A namber of labour-suving
devices and implements are perforce devised and utilised on the
farm and in the house to minimise the drudgery of cvery-day
operations. The farmer works long hours during the season and

constructs or repairs farm buildings or machinery during the off’
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geason. A few hands are employed during the harvest season to
assist the farmer in his work. The farmer’s wife knows of no help
to assist her in housekeeping.

The farmer reads the latest journals and text books on
subjects of his choice and is thoroughly conversant with the latest
developments. It often happens that a farmer is well ahead of the
Experimental stations in the adoption of improved cultural methods
or of new varieties of crops.

Employee-labour is not very efficient. All employees are
by law compelled to bs members of the Australian Workers’ Union,
and their conditions of service, scales of pay, work-load etc. are
governed by various awards of Industrial tribunals. Each one is
assured of a basic or living wage and it is illegal to offer or accept
any wage lower than the basic wage. This basic wage is revised
every quarter according to the cost of living Index. The basic wage
is defined ‘“as the minimum wage for unskilled labourers at a
standard appropriate to the normal needs of the average employee
regarded as a human being living in a civilized community.” At
present the basic wage is about £ 13- for a 40 hours week. The
disparity in income between different strata of society is small
and hence the standard of living of the population as a whole is
high. No home, not even of a labourer is complete without a radio,
frigidaire and many other equipments.

Agricultural Education: No village, as known in India, exists
here. Each farmer lives on his own farm for the efficient manage-
ment of it. The Government does not grudge spending any amount
on the provision of amenities to the rural areas. Rural electrifica-
tion is highly developed and extension of telephone and other means
of communication have made rapid strides. Primary and secondary
schools have been started in rural areas and the State-organised
transport for children attending these rural schools have alone cost
the treasury £ 2} millions in 1953 — 1954. Medical aid is available
in every area though the need for it is limited because of the robust
health of the population.

The farmers’ children grow in natural surroundings, develop a
liking for farming and, in a few instances, complete their education
by attending one of the colleges of Agriculture. More than 60%
of the products of the college go back to land and the Nation is the
better for having a set of practical farmers well versed with the

theory of it.
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Agriculture is given a prominent place in the curriculum of
rural schools. In the colleges of Agriculture greater cmiphasis is laid
on the practical training with the minimum of theory.
colleges award diplomas and students having an appetite for

scientific research go up to Schools of Agriculture in the Universities
for their degree courses.

These

Farm finance: The Australian farmer is not handicapped for
want of capital to carry on the farming operations,
agencies like the Rural Bank of New South Wales advance appreciable
amounts to the farmers on the security of their lands. Merchant
houses and Banking Institutions have branches in all rural arcas and
advance loans to farmers at reasonable rates of interest (5 to 67 per
annum), Co-operative Banks are conspicuous by their absence.

The whole structure of rural finance is based on solid foundations of
mutual trust and confidence.

Government

Speculative buying of farms in many of the closely settled
areas is prohibited by a system of supervision on all sales of farms,

and this has the healthy effect of preventing over-capitalisation of
farms.

Agricultural Extension: The organisations responsible for the
advancement of farming in all its phases are far too many to
mention in detail. The Department of Agriculture is highly
organised in each state and it works in the same way as its counter-
part in India, except that the Australian Department has, by the
confidence reposed on it by the farmers, become a force to be
reckoned with while handling any rural problems. The Department
works in close liaison with C.S. L. R. 0. and Universities who
initiate works of fundamental importance. Because of the smaller
number of farmers to deal with, the staff of the department know
each farmer personally and this leads to better undergtanding of
mutal problems. In certain areas like the Murrumbidgee Irrigation
areas or in certain industries like the sugar industry, the farmers are
under the immediate guidance of special agencios like tho W
Conservation & Irrigation Commission or the
Experiment Stations.

ater
Bureau of Sugar

Commercial Specialist Services to carry out engineering works
like levelling and to supply pedigreo seeds and pedigree stud animals,
ingecticides, fungicides, and, infact, every requirement of the f
are found in every corner of the country and the

of Agriculture is not bothered with this sort of g0

armer

Department
rvice,
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The Farmers' organisations are scattered t.hroughb(;}lt th;
country. They have sprung up from among the fax‘mlf}g pu. L;lir::h
are well patronised by them. They have regular meetmgsb “?t ik
they discuss their problems, exchange notes and s% ml; o
considered views and demands to the proper quarters. ag bcenthe
of population has got its own show grofmd, often f)\vne " dr he
farmers’ organisation, where the local Agrxculhtural S(?mety olds -

annual exhibition and awards prizes to the ,wmne‘rs in ,the con.npte.a i-
tions. The agricultural Clubs, the Farmers’ & Settlers .Assocla 101;
and other similar organisations are the watchdogs of. the interests ;:

the farmers and they issue weekly and -monthly ]ou.rn'als for the
benefit of the farmers. The Royal Agncl.lltura.l Societies ;"‘S' Fhe
premier organisations and they have as their O.b]ef)tf the Sex t) mog
of agricultural, livestock and other productr's of %ndxv.ldual tates an :
to conduct contests in agricultural production in different parts 0

the State. The Royal Easter show conducted by the Royal Agrlxl-
cultural Society of N. 8. W. is truly the greatest eh(?w on earth,
where, in 1956, 20,000 pedigree livestock and 909 égrlcultural and
livestock products were exhibited. About a. million pef)ple were
estimated to have visited the shows and the prxz,e poney given away
to prize winning exhibits amounted to £ 30,000., . ‘f.l‘he Depart.mfant,
of Agriculture lends the services of its staff for judging the exhibits.

The stock of the farmer in the public life is very high and
his influence in the Government of the day is immense.

Agricultural Production: Volume of agricultural production is
neither controiled nor under any restrictive practices, except in the
case of sugarcane and, to a lesser extent, in case of rice. But t.he
marketing of all commodities is controlled by various Marketing
Boards constituted under the Marketing of Primary Products Act.
A singular exception is wool which is sold in the free markets .by
public auctions. Representatives of producers have an t?ffectlve
yoice in these boards and it is this body which is responsible for
laying down standards of production, fixing up local and export
prices and ensuring the orderly marketing otj the p.roducts. The
Commonwealth Bureau of Agricultural Economics carries out surve.ys
of cost of production of various commodities and,. -based on its
reports, the (ommmonwealth Government grants sul?sul.xes from out
the general revenues in suitable cages. The wholg aim is to Pr\even;
the cxploitation of farmers by middle men, st.ablhs'.ev htheh prlcez of
agricultural commoditics on a scale.of parity \nzl :lefcc;§ ‘ o
industrial goods and ensure the farmer a decent standard of living,
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The system of giving Income-Tax rebates and depreciation
allowances to investments made in farms are intended to attract
sufficient capital to the rural areas.

The action taken be the farmers themselves in organising
gigantic Co-operatives for the processing of their products—Ardmony
Coop. Canery, Leeton Co-op. Cannery, the Rice Growers’ Co-op.
Mills and various butter factories —and for supply of their require-
ments at reasonable cost, has the effect of ensuring to the farmer a
fair deal in all his transactions. These co-operatives, it must bo
understood, have sprung from below and not super-imposed on the
farmers by any Government agency.

Rice Hispa (Hispa Armigera Ol.)

by
Dr. M. Q. KHAN, o, s¢., ph, p. (London), D. I. C.
and
D. V. MURTHY, Dip. Agric.,
Assistant Entomologist, Hyderabad Agricuitural Dept.

Introduction: Rice Hispa (Hispa armigera Ol.) is one of the
major pests of Rice crop in the Hyderabad State causing an averago
loss of 10% in yield. Occurring on both the seasonal crops, th.o
winter sown crop, known as Tabi, planted in Dccember—Januar)t i8
more attacked than the monsoon crop known as Abi, sown during
the months of June—=July. In years when the south-west monsoon
rains are late, dbi crop also is damaged to a very considerable
extent. In Hyderabad State the pest is found in all the rice
growing districts. It is locally called ¢ Nalla Purugu” (Black
Insect). The annual average infestation of Rice Hispa is 15,000
acres on an area ofl14.5 lakhs of acres grown in the State.

Padwick (1948) in his review on Plant Protection and Food
crops in India mentions that in 1946, Rice Hispa caused a heavy
loss on 20,000 acres of Rice crop in Madhya Pradesh. Trehan and

]

( " Rice Hisp}

Pinglo (1946) reports that it is a ¥ajo
Belgaum districts of Bombay State and thal
Rabi crops of paddy are damaged. Itw
rice crop in Assam, West Bengal, Bihar, Or1 ' rStates,
Outside the Indian sub continent, it is a serious pest of rice crop
in China (Chu, 1938) and Formosa (Shen and Kung, 1954).

Description: Rice Hispa belongs to the genus Hispa, sub-
family Hispinae, Family Chrysomelidae, of the natural order
Coleoptera. The body of the insect is ¢« * =~ ang shining, blue-

black in colour. On each side of the th . T - are
found which originate from a common b

posterior one which is smaller. The elytra is ans. X

with a number of strong erect spines. The adult 1eia..

are on an average 4.7 mm long and 1.97 mm broad, whereas the
corresponding figures for the male beetles are 3.7 mm and 1.7 mm,
The adult beectles can fly long distances mostly in the direction of
the wind. They usually fly in the evening hours and are observed
in large numbers on the plants in the morning hours.

Nature of Damage and Loss Caused to the Crop: The damage to
the rice crop is done by both the adul beetles and the grubs. The
adult beetles scrape the leaves and devour the mesophyll while the
upper and lower epidermis are not touched. In cases of severe
infestation the leaves wither and dry up. 1In large fields of 50-60
acres extent, the infestation is found in patches in the centre of
the field. These affected patches present a bowl - like depression
due to the stunted growth of the crop. These ‘bowls’ act as foci
for further infestation.

Infestation in the field not being wuniform in all places,
great difficulty is cxperienced in the estimation of loss in yield
caused by the Rice Hispa. Sweeps with a hand net of 18" diameter
have shown that the population in Abi season varies from 3—4
beetles per sweep wheras in T’abi it varies from 14-16 beetles per
sweep. The population of adult beetles per plant in the
transplanted crop varies from 25-30 beetles in cases of severe
infestation. To determine the injury caused to the paddy plants,
detailed observations have been made on the individual plants in
both the affected and healthy patches of the same field, all the
other get of crop conditions being uniform for both. Records have
boen taken of the number of culms per clump, average height of
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the culms, length of panicles and numbers of sound and abortive
panicles. The details are shown in the Table I.

TasrLe I.

Table showing the Individual Plant Characteristics of
Hispa affected and unaffected Paddy Plants.

Average Avorage

T ¢ No. of A»"orngo No. 0% No. of

ype of clump culms per height of sound abortive

clump clump paniclos panicles

VARIETY : Banswadalu Looarity: Bodhgx}
Healthy 3.7 2 —@" 3.0 0.8
Very severely infested with hispa 1.4 1/ - 10" —_ 0.8

Variery: HR. 35 Looavrity: Bodhan
Healthy 3.9 5' - 0" 2.8 0.2
Hispe affected 1.4 4/ -2 1.2 0.8

Variery: Rajagarkal Locarrry: Bodhan
Healthy 3.0 4 -1 1.7 0.3
Hispa affected 2.2 4 -1 1.7 0.3

It will be seen from the table that the main effect of
injury by Hispa is on tiller formation and also on the formation
of the panicles. The maturity of most of the culms in affected
plants is delayed.

To determine the loss in yield of paddy due to Hispa
infestation, records of the average yields obtained from the indi-
vidual cultivators during the years of heavy hispa infestation and
during normal years when there has been no hispa attack are given
below. The crop under study was the 7’abi crop sown in December-
January. The data recorded is given in Table II.

TaBrLe II.

Table showing the average yields obtained during the years of severe
Hispa infestation and during normal years (Hispo free).

Normal average Avorage yiold

. : in tl when heavily
Name of cultivator yield in the attackod by Hispa

por acre in lhs. per acro
{. 7 Korna Bhoomanna 1,600 500
2. Begari Sayiga 1,840 1,120
3. Magdonm Saheb 1,840 800
4. Lacchi 1,200 640
6. Sadasivam 2,400 1,280
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From the table it will be seen that there is a reduction in
yield ranging from 39-65%.

Seasonal History: After the harvest of the 7'abi crop in May,
stray adult beetles are observed on the sprouted stubbles and the
early nurseries raised for the transplantation of the Abs crop in
June. The first brood adults emerge by 3rd week of July and
gpread over to the neighbouring fields. The 2nd brood adults
emerge by 3rd week of August. This brood is the most widespread
and destructive especially if the rainfall is not normal, the attack
continues up to end of September. Stray adults of the 3rd brood
migrate by 2nd week of December to sprouted stubble and 7Tabi
nurseries. The 4th brood adults emerge by last week of January
and spread over to neighbouring fields. The 5th brood emerge by
the 3rd week of February, and is very widespread and destructive
to the Tabi crop. By last week of March the 6th brood adults
emerge but the damage is negligible as the crop is advanced in
maturity.

Eggs are laid in the leaf tip which hatch out in about a
week’s time. The grub stage lasts for 15-20 days, the grub feeding
throughout in the same leaf mines and has never been observed
crawling to other leaves as reported by Logothetis (1951). When
two or more grubs attack a single leaf the different mines often
coalesce into one. Pupation takes place inside the leaf mine
between the two epidermal layers of the leaf and lasts for 6-10
days. The adult beetles in confinement have a longevity of a week
to ten days. The complete life cycle occupies 30-35 days and
does not vary much from year to year,

Natural Enemies: I.ogothetis (Loc. c¢it) in reviewing the
information available on Rice Hispa does not mention of any
natural enemies noted on it. In Hyderabad State the following
parasites have been recorded.

(1) Bracon Sp. (Braconidae:  Hymenoplera ) — Larval
parasite.

(2) FKupteromalus Sp. nr nidulans Forst. (Chalcidoidea :
( Pleromalus) — mostly a secondary parasite on Bracon
Sp. and sometimes a primary larval parasite on
hispa grub.

(3) An unidentified Cecidomyiid larval parasite.
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A brief account of Bracon Sp. has alread given b
Khax.) a'nd Murthy (1954.) Detaile£ observationsy h:(:rfanshzlwflntha}f:
the incidence of parasitism ranges from 15% to 82%. The parasite
appears very promising and its potentialities have been observed
in Bod'han Taluka_of the Nizamabad district which used to be an
:lr]ldem.lc area of hispa infestation formerly. It may be mentioned
t at since the past three years, Rice Hispa has never been observed
n a pest form in Bodhan Taluka. Bracon Sp. however, has the

i‘:l;\ﬁmg two hyperparasites, which exercise a considerable check

(1) Dimmockia Sp o
S Chalcidoidea:
(2) Achrysocharis cardigaster Masi } Z‘uzl:pgtzid(;ze)ca

tried fi°:::‘c§:::2‘;03; hA Ifumber of remedies have so far been
controlled in nurs ot this Insect pest. While it could be easily
spread to the tra:n?s, 1t is more difficult when once the pest
tried against the | eS:Jtanted crop.  Amongst the methods of control
and clipping ofaﬂ”fcted ;Vere bagglr}g 'of adult beetles by hand nets
effective at the ti eaves. Chp(’mg of affected leaves, although

e time of transplanting, is not favoured by the Jocal

cultivator who fears a
. Set bﬂ,ck in T C o
which, however is not the case, growth and yicld of the erop

with If::;(mfize;l;et:a;her chemical rfmthods experimented, spraying
@ one oz. per gallon ofEServes mention. Lead Arsenate spraying
well with DDT, Bms\vat?r Was found quite effective comparing
found very tedious andpn;ymg vith Lead Arsenate and DDT @t
amounting to 7-8 Ry also costly, the cost of the Chemical itself
the area that could be Do bor acre for each spraying, Furtlfol‘o
of the above, the needcozeer was also considerably less, In view
Both BHC and “p rod0 ta; satisfactory insecticidul dust was felt-
equally cffective, yrodust® were experimented with and found
Uptill

duited v?i(:,:’ B;{n(; arrea of 0\'(».r 50,000 acres of paddy has been

5% dust against bispa attack.

While passing it m
years 10-12 1bs of BHC
msect pest, of late, it has
to more than 15 Ipg
being carried out se
Organisation.

ay be pointed out that while in carlief
6% dust was effectively controlling this
ceen found essential to increase the dosag®
per acre in endemic arcas where dusting i
Tho l;'l‘S(])n 'after scason by the Plant Protection

lological assay rcsults show that there has

H . .
owever, BIIC is found moro cconomxcalw
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been no loss in the potency of the insecticide. It appears that the
pest is slowly gaining a perceptible resistance to the inseoticide,

which, however remains further to be investigated.

Summary: Hispa (Hispa armigera, Oliver) is one of the major
pests of Rice crop in Hyderabad. It is observed on both the 1st
and 2nd crops in the Telengana area but the damage is more on the
9nd crop. The main effect of injury is on the formation of culms and
also the delay in normal emergence of panicles thus contributing
to low yields, Three larvel parasites have been observed of which
Bracon Sp. (Braconidae: Hymenoptera) appears very effective,
Amongst the control measures testod and adopted on a large scale
is the dusting of BHC 5%, Brief notes on the biology and seasonal

history are given.

Ackuowledgexi:ents: Our sincere thanks are due to the Director,
Commonwealth Institute of Entomoly, London for identification
of the natural enemies mentioned in the paper.
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Some Facts about Arecanut

by
SHAMA BHAT KHANDIGE, N. BALAKRISHNA
and
N. R. ADYANTHAYA,
Senior Assistants, Arecanut Research Station, Vittal

Introduction: Arecanut is grown in India, under varied
conditions of soil, climate and altitude and it is needless to say
that its agriculture is also carried out in diversified methods and
practices. Hence it is difficult to generalise on the method of
cultivation of the crop. But it is the duty of scientific workers,
especially at this hour, when maximum production per unit of labour
and soil is aimed at, to find out the best and most economic method
of cultivation of this crop. The attempts made at the Arecanut
Research Station at Vittal of South Kanara along the above lines are
described in this paper. The Arecanut Research Station at Vittal
comprises 475 acres of garden taken on lease and has the conditions
of semi-malnad parts of South Kanara. The work of the station is
primarily on the pathological aspects of the areca palms but work
was also carried out, side by side, on other lines such as agronomical
and certain fundamental facts also. The age of the garden is about
34 years.

Details of work: The cultivation practices that are followed
at this station are described below :

Seeds and sowing: With a view to select trees of very high
performance, the yields obtained from all the palms in the garden
are recorded separately with full details of number of bunches
harvested, number of nuts per bunch, weight, size, shape and colour
of nuts etc. Seed nuts are sclected from trees which are high
yielders and healthy. Care is also taken to follow the methods of
selecting seed nuts that are locally adopted, such as harvesting
middle portions of bunches, nuts which are medium sized etec, The
methods of raising seedlings are also those followed locally, viz,
dibbling small sprouts which were allowed to germinate in baskets
or straw bundles. Seedlings of 1% to 23 years of age are used for
planting in the main field. The cost of raising such seedlings comes
to about 9 pies to an anna per seedling.

Planting: At the Arecanut Research Station, the seedlings
are planted wherever gaps are formed by the mortality of the
paling due to various causes. The stumps of dead arcca trees aro
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dug out and pits 3' X3' X 3’ are formed. The pits are refilled to a
height of about one foot from their bottom level. Care is taken to
gee that refilling 13 done in such a manner as to form a cone of
earth at the centre of the pit. Then the seedling which is removed
from the nursery with a ball of earth is placed over the cone so
formed and some more earth is added and the plant is firmly fixed
to the soil by pressing the sides of the come. The formation of
cone and planting the seedling prevents stagnation of water at tne
collar region of the plant facilitating its early establishment. No
manure is added while planting, except spreading some green leaf
round the base of the seedling to prevent the soil splashing to the
tender spindle during heavy rains. About a fortnight after plauting
they are manured with cattle manure or compost and ash. Planting
is usually done either in the begining or end of August. But it has
been the experience that they can be planted during other months
also if good irrigation and drainage facilities are available.

Leat-fall and Flowering: Under best conditions, the palm is
said to Hower in about ¢ to 5 years after planting, though normally
it takes about 6 to 8 years. Flowering is seen throughout the year
but the peak period is between the months of November and April
which is evidenced by the following table:

TasLe I

Number of spadicss produced during 193¢ - *55 at the Research Station, Vittal

. Number of  Number of Percentage of
inflorescences inflorescences the total
Month deve_]oped develpped Average production
in during in the
1953 — 54 1954 — 55 month
July 52 150 1010 W?S*
August 36 137 86 5 13
September 83 154 1185 19
October 182 390 2860 45
November 342 63 5525 83
December 533 K24 6785 103
January 646 1451 1048°5 160
February 816 1310 10630 162
March 948 1301 1245 171
April 854 878 866'D 132
May 685 298 4915 76
June 228 68 148 ¢ 23
Total 5405 7724 65615 100 0
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TasrLe 11

Average number of leaves shed and the number of inflorescences developed
during the years 1953 - 54 and 1954 -’58

Average number Afvc?rttl]ge number Percentage of
Month of leaves shed ol intioresconces inflorescences

from 1575 trecs doveloped in to tho loaf-fall
1575 trees

1 July 549'5 1010 18'5
2 August 5435 865 156-9
3 September 5416 1185 219
4 October 8715 2860 328
5 November 10140 552'5 543
8 December 8915 678'5 761
7 January 12055 1048 5 870
8 TFebruary 1208°5 1063-0 880
9 March 1206'5 11246 932

10 April 10060 8660 861

11 May 8510 491.6 578

12 June 611°3 1480 242 )

Total 106005 6564°5 025

e months of the
lis observed
1an in other

Even though the leaf-fall is seen during all th
year, yet the percentage of inflorescences to the leaf-fa
to be more during the months of October to May tl
months (as evidenced in table IT above) and more than 80% of tho
inflorescence is developed during the months of November to
April (as is evidenced in table I). The average number of leaves
.Bhed per palm per year was recorded to be 6'7 and the number of
inflorecences produced was only 4'2.

ound

After cultivation: This consists of weeding whenever ff L
or

necessary, digging to about 6 to 8 inches deep With mammuti
during the month of November and attending to the general de{m-
liness of the farm by picking ‘sogais’ (dry leaves) and removm.g
dead inflorescences etc. Another important operation that 19
included under after - cultivation is the spraying of areca buncl.les
against Fruit-rot or Kolesoga with 1% Bordeaux mixture twice during
8 year, once towards end of May or early June and for a secon

time during the middle of July. The tender palms are protected by
tying areca leaf-sheaths or leaves over them which helps to minimiee
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the sunscorch of stems. The life of older trees with cavities or
fissures can be prolonged by tying split pieces of areca stems over
such portions.

Manurial Practices: The method of manuring adopted at the
station was slightly different from that which is generally practised
by local growers. The manure is applied in a circular trench 1 foot
wide and 9”-10" inches deep, dug 2 feet away from the base of
the tree. Half a pound of Superphosphate per tree is spread at
the bottom and over this 20 1b each of green leaf and 20 lb of
cattle manure or compost isspread and 1% 1b of wood ash is also
applied at the top layer and the manures are finally covered up
with earth. Manuring is usually taken up during August of every
year. Compost required for the farm was prepared from materials
available in the farm itself such as dry leaves of areca, banana
and other farm rubbish.

Attempts were also made to make the farm self-sufficient
with respect to its green manure requirements. For this purpose
plants of Gliricidia maculuta and Indigofera teysmanni were planted
in the marginal areas of the garden. Gliricidia was also planted
as a hedge crop on the fence line of the garden which gave a good
portion of the green leaf requirement of the station. Besides these,
cover crops such as Peuraria javanica, Centrosema pubescens and
Calopogoninm mucunoides were tried with success. Seeds of the
above cover crops are sown in between rows of areca trees during
the month of January. The advantages of sowing the seeds during
January are as follows:

(1) The crop gets itself well established before the beating
South-West monsoon rains commence in June or July. (2) the
crop gives good protection to the surface of the ground from the
direct rays of sun during the summer months. (3) the crop prevents
the surface erosion of manurial ingredients during the rainy season.
(4) it improves the texture of the soil and finally a good green
manure crop becomes available at the month of August for manuring,

Irrigation: The garden needs to be irrigated from the middle
of November to the end of May or till the onset of South-West
monsoon rains. The tanks and irrigation channels are to be
rectified during October and November. Water islet in through
the channels from the middle of November or early December and
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splashed to the surfa

ct made out
ce of the garden hy using a small bucket ma
of the leaf sheath of

A - 6 days.
areca. Irrigation is given once in § ar
Harvesting and curing :

fully mature j.e, when the
crimson in colour,

re
(a) Nuts are harvested when t]llljiao"
Y chango to orange red or ye on 80

The bunch becomes ready for harvest of
average, after eloven months of the lcaf-fall and appoarence
inflorescence,

133
though the period varies from 9 1/3 months %0
months (as ig evidenced in table II] given below).

TasLe IIT A
. nelte
Showing the dates of appearance of inforescence and harvesting of bu
/
. for
Tree Date of leaf-fall Dato of harvest Po“a‘:"tr?:,{;r;n
or or m days.
Ne. eppearanco of spadix. ripo bunches, months "“‘{ -
\“M‘H“‘A o T . - T ) a Sv
1 14—4—1954 10—3~1955 10 months - 27 daY¥
3
28—5—154 1—4—155 10 ”
8
2 13—1—'54 21-12_54 i, ”
5 ]
3—3—54 18_1—'55 10, 1o
4—4-54 17—2—55 0, B
2
8—5—154 10—3—'55 0, ST
—\‘\\,,,_,_W - e el e .- I oo
3 13—1—154 17-11—54 10, 4 .
1,
8—3—54 19—1—'55 1o, 11w
30—3—54 18—2—'55 0, 10w
10—5—'54 10—3—255 0o, 0
——— .
4 229153 18-11—54 13 ., 20
20
22-10—-153 18-11—°51 12 " '
27-12—'53 22-19_54 m ., 2 »
T—2—54 20—1—155 moo,, B
4
14—354 18—2—55 o, o
5 17-11-53 18-11—'84 12 . ’
9
25-12—'53 23-12—"54 nm o, 2.
6—3_'54 20—1—'55 o, 4~
9 .
10—5—54 19—2—'55 A
e
. wuts ar
(b)  Size and shape of nuts: Theo sizo and shape of I
found to v

; ; shes of
ary within the same bunch and in different bugbs .
the same tree. The length of nuts varies from 3.2 cms to 6.
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3 cms.
; i from 2.9 cms to 5,

at the widest point) : . 150
g bre:dltzpef:siz oval, oblong, spherical and pyriform are a
Different sh :

i or for fruits of
lour is a more or less consistent fact
colo
seen, butb

individual trees.

. i anuts is done
. : Harvesting of ripe areca
iod of harvest . sts are made
" lff;e mo{th, but the bulk or major har:;s only stray
in almost & }bx and March. During other mon entage of the
er
between Octo available for harvest. The pertct | harvest of
bunches becomte harvested at each month to thi o
8 : . o :
pumber Ot; trixl(la Research Station, Vittal is given balow
the year at t

TasBLE IV

Percentage of total for the year.

54—5 Averége
) 1053—'54 1954—35 verage
Month [ —
8. No. o . o
N 010 0:04 o
. s " . 1°30
’ 1:25
2. Augus 135
3 September 052 187 570
. . 14-57
4, October - 1620 e
ber N
b. Novem 2006 3479 -
6. December 4510 0483 o7
7. January 1510 1542 o
8. February 90 401 s
rch i
9, Mare 010 116 s
10 April 013
. 005
11. May 009 B
e T -
” - 10000 10000 100-00
Total ..

l) F b[’ua«r .
f al juce iS hal‘vested betw een I\Oiiember and y
t jge]e [}

) tvhe to

: ripe arecanuts are harvested

(d) Curing Of Wtf:ggcfi 'pol'gsksl.e Af)fter harvest the. n:(;sar?;

from the trees by ?S;nd%ying in the specially preparrcd Zgr:;::,:’ To,

spread in the sund Oto e e sun for about 301 tforom hu‘sk' >
ensure unio Jodown once in ays.

1 upsic ies’ d. ‘The
fruits are tllme.d lulisll\;ves calied ‘Mettukathies’ and sorte
i special k
by using St
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superior nuts form the ‘Billigotu’ portion and the inferior ones &re

separated as ‘Koka’. The relation between the nuts at different
stages of curing is furnished in table V.

TaBLE V
= Particulars 1952-53 195354 1954-05 Aversge
1. Average number of fruits (wet) perlb. 14 14 13 13.1
or 140
2. Average number of dry nuts (with 0
husk) per Ib. 35.5 35.2 stz 35
3. Percentago of drying (after 40 days 8
of drying) 59.7 59.9 622 60
4. Average number of cured and
huskod nuts per Ib. 59.0 57.7 57.2 68.0
5. Percentage of ‘Koka’ in huskod nuts 8
by woight 3.7 45 3.2 3
6. Percentage of husked nuts over total 35
wet weight of nuts 23.5 24.4 22.6 23.
7. Percentage of husked nuts over dry 60,0
weight (nuts with husk) 58.3 60.9 o7 T

From the above table it is osti
give after drying,
husk and 23.5 1b,
will be ‘Biligotu'.

its
mated that on an avorago 100 pounds of :ll;ulof
30.41b. of dried areca, which, after dehusking, givon 16.9 6 Ib.
of husked nuts of which 0.9 1b. will be ‘Koka' aud 22.

() Yield: The average yield per acre of the garden (with

only 338 bearing trees per acre) was 1,132 pounds of cured &."d
husked nuts. The details regarding the yields per tree of bearing

8
age recorded at the Research Station during the last three year
is given below :

TasLeE VI
Average yield per Tres.
s
)
NS' Particulars 195253 1952564 195456 Aversg
1. Avorage numbcr of bunches per palm 2,2 24 2.9 2.
2. Avorage number of fruits per bunch 96.0 68.7 2.5 79.0
3. Average yiold of arceanuts with 14.0
husk pcr palm (Nos.) 208.0 164.9 210.0 104,
b, Ib. ib. ib.
4,

Average yiold (cured and husked

3,3
nuts) per palm by weight 3.6 2.8 3.6 4__‘_‘_’____
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. i athered that only 2.5
foregoing figures it 18 g .
rom tllle are z{fvailable for harvest even though th‘f Bpa,}dlc::
bunches per pa m d the average under of leaves shed is 6. }1]) ‘
produced is 2 Ifiche it is evident that 37.3% of the ;e,?;es '}c].:‘h
; t of the 62. whi
. ithout spadices and ou :
shed are bf‘;rZ: 2: 4% are infertile spadices and get dn'eci up 223
Pmdu;; ;;aoécthe ;;padices get fertilised and develop into g
only 3T7.

pa]m per year.

bunches.

rops: Several su i i ts
Subsidiary Crop bsidiary crops like coconuts,
.pe . ] : ‘ :
banana p;nle apples, peppervines etc. are grown prlma,n?y with
tl ob;ect of providing shade to the garden and also to increase
1@

the revenue.

isi ies from tract
f raising arecanut varies
Summary: The method o from tract
llowed at the Arecanu
. One such method as fo .
a ttr'ailt Vittal, is explained in detail. An attempt h?sfalsio b:zg
Stadloir,x this pa’per to record the various fo.undam.enta. a(:;.s ane
Ela rZs gathered at the above mentioned Station during its 3 y
gu
of existance.
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Research Note
Observations on Germination of Dry Secd Coconuts

it ?oc;)lnut is a .peI:ennial palm which is seed-propagated. The

ui o the palm is itself the seed when mature. The fruit is
botanically a drupe. It consists of a hard, leathery epicarp, a
fibrous mesocarp and a hard, stony endocarp called ““the sho’ll”
of the husked nut, which encloses the seed. The seed itself is made
up of an el?dosperm which lines the entire inner surface of the
shell and is one centimeter or more in thickness in a normal full
ma.turefl nut of the ordinary tall variety of coconut. The embryz
which is small and somewhat button-shaped lies embedded in a
small cavity .Within the endosperm, towards the stalk end of the
nut. There is a single cotyledon which is situated just below the
embryo. The endosperm which is popularly known as the kernel is
sweet and forms the edible part of the nut generally containing
ab.o_ut 60 to 75 percent of oil. Tt is this oil in the endosperm that is
utilised by the germinating nut for the development of the seedling.
The endosperm encloses a cavity which contains a sweet waL:r
pop.ularly known as “Milk”. This liquid practically fills up the
entire cavity in the early stages of development of the nut, but
later gets reduced in quantity as the nut matures. Gencrally ,in 3
fully matured nut (11 or 12 months old), the water gots reduced
t? fill up nearly half the cavity. If such nuts are stored for a long
jmn_e (say for more than 2 or 3 months) after harvest, the water
inside them gets reduced rapidly especially during hot weather
The Wa.xter content can however be kept up without any appreciable;
.reductrlon in volume for a longer period (say about 6 to 8 months)
if the nuts are carefully preserved in sand. It may thus be scen
f,hat the seed of the coconut is different from that of the other plants
in that i'b is hollow inside and contains a liquid which should be
present in suflicient quantity for the proper germination of the nuts
The rf)le of .t,his water in the germination of the nut has not howevcr.
-been Investigated. But it has been reported by some wor,kers that;
it hag tl'le capacity to hasten the germination of certain secds kept
soaked in it. The water in the mature nut contains about 2 percent
sugars consisting mainly of reducing sugars and sucrose.

Lk fExpenment: In 1953, as a measure of rehabilitation, about a
ét of seed coconuts were procured from tho gardens on tho West
oast for supply to the growers in jhe eyclono devastated areas in
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Tanjore district. During storage of these seced nuts at the distri-
bution centres a large number of them became completely dried up
(without any water inside) rendering them unsuitable for planting

to raise seedlings.

An observational trial was conducted in the coconut nursery
at the Agricultural Research Station, Pattukottai in 1953, to study
the germination of these dry nuts in comparison with those of normal
nuts. One hundred seednuts witn sufficient quantity of water and
a large number of dry nuts (without any water inside) were soaked
in water for a week. The soaking was done by immersing the nuts
in rectangular pits (10' X4’ X 4') filled with water. Among the dry
nuts soaked, some were found to have become heavy due to
absorption of water while others remaind light. One hundred nuts
were selected at random from each of the ‘heavy’ and ‘light’ groups
and planted in the nursery along with the 100 normal nuts. The
planting was done on 17th September, 1953. The germination of
the nuts under each lot was recorded. Most of the seednuts in
the different groups germinated within 4} months after planting.
The percentages of germination are as given below:

Treatments. Percentage of germination.
(1) Nuts with water (normal) 93
(2) Drv nuts (heavy after soaking) 64
(3) Dry nuts (light after soaking) 31

From the figures furnished it would be clear that the drying
up of the water (*Milk’) affects the germination of nuts considerably.”
As against 93 percent germination recorded by the normal nuts,
only 64 percent and 31 percent were recorded by the two groups
of dry nuts. IIowever, it shows the possibility of germinating even
the “dry” nuts by soaking them in water, provided the water in
the nut Las just then dried up, as this was the condition of dry nuts
used in the present cvperiment. Yet another conclusion that can be
drawn from thig study is that the dry nuts which absorb a large’
quantity of water and thereby become heavy after soaking is capable
of giving a higher percentage of germination than those which remain
“light > after soaking. Further it was observed that the seedlings
raised from them are in no way inferior to those ohtained from the
normal nuts. Selection of scedlings on the basis of established
criteria is also necessary in their case as is usually done.
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In nursery practice it is usually to reject all the seednuts
which are found without water at the time of planting them in the
seedbeds. But from the present experiment it appears possible
to utilise some of them for producing seedlings by soaking them in
water for a week and selecting only those which become heavy after
the treatment. This is an important and useful hint to nursery
men who produce quality seedlings for supply to coconut growers

and who are likely to discard ‘dry’ seed nuts altogether from
planting,

S. G. AIYADURAI,
Agsistant Oilseeds Specialist.

Institute, Lawley Road P. O.

Agricultural College & Research
30th April, 1956, }

Gleanings

Mould Beoard Plough: Gives better puddle: The mould board plough is
more advantageous to work in rice fields in swampy conditions. In trials
conducted in Madras State, the mould board plough was compared with the
woodon plough under wet land conditions. Two sots of adjoining fields, identical
in all respects, were used for the trials. In one get, an iron plough was usod. All
operations such as manuring, sowing,
done simultaneously in the two sets of fi
each eet was rostricted to four.

planting, weeding and harvesting were
elds. The numbor of ploughings given to

It was found that in the fields where the iron plough was used the yield
increased from 4 to 9 por cent. This is probably because of the botter puddle
obtained. The inversion of the soil and the burial of woeds and stubbles wero
most satisfactory in the ficlds where the iron plough was used. To got a similar

puddle with & wooden plough more ploughings would have been nocessary. But
this would have added to the cost of operations, — ICAR

Plough injury to animals: First Aid: Many a time, while ploughing, the
iron point of the plough injures the back of the fetlock of the hind limbs of the
bullocks, Farmers tend to neglect this, as a result of which dung, clay and dust
particles enter the wound and infection (sopsis) sets in. Because of inflammation,
swelling develops above the fetlock. The animal becomes lamo and unfit
for work. The plough injury should receijve prompt attention of the farmer. If
noglected, the animal will not be fit for work for a long time. Immediatoly any
injury to the limb is noticed, it is better to take the animal out of the field, and
wagh the wound with a dilute phenyl or permangansate lotion. Thereafter, the
wound should be well covered by a temporary bandage congisting of a clean piece
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of cloth. The animal can then be walked to the nearest veterinary hospital for
treatment. With proper treatment, the animal can be fit for work again in a
short time. — ICAR

Small-sized Coconuts: Convert them into ball-copra: It is better to
convert the small-sized coconuts harvested during the rainy season into ball copra.
The conversion of the nuts into the ordinary copra during the rains is not easy,
and hence the grower sgells these nuts at low prices. Bat, if the nuts aro st,o'red in
lofts on raised platforms and exposed to smoke, ball copra ean be obtained in due
course. Ball-copra fetches & premium in the North Indian Markets, — ICAR

Storing Potatoes — Reserve Well in Cold Storage: Results of cold storage
trials with potstoes in Bombay State show that potatoes ‘can be preserved in
good condition for more than s year at 35°F. But at this temperature, th.e
tubers gradually become sweet and lose their value as table. potatoes. }%ut, if
they are kept at 40°F, it is possible to store them fgr about ninc months without
foar of their loging table quality. The soed velue is not aflected by cold storage
cithor at 35°F or 40°F for the periods shown above, — ICAR

Nagpur Orange— Cold Storage Trials: Cold storage.tri.als eor.xducted in
Bombay State with Nagpur oranges or saniras s‘h(‘)w that it is possible to kt.aep
fully ripe yeollow fruits in good marketable condition f‘or 3 mox‘mhs by storing
them at 40°F, During storage the taste of tho fr'uits rematng p.ractxcaﬂ‘).f una?tercd.
If the oranges are carefully selocted before storing and al'l.mjured fruitls re;ec::d.
very littleloss of fruit occurs in storage. The l\.lusambl i8 best stored at 42°F,
The appearance and quality of the juice imPr'ove in cold storage. Malta aranges
and kagadi limes can be stored in good condition for four months and two months
ab 40°F and 52°F respectively. —ICAR

Hybrid Coconut Seedlings — Good Performance': ' Coconut - growers can
now have a coeonut palm that combines the gOc{d qual.ntxes of hoth the tall a.nd
dwarf palms. The tall type of palm gives high yields with large nuts and auper}or
quality copra. But it bears late. The dwarf pahf), on' the othex; hand, .begms
to bear early, but the nut and copra contents are inferior. Hybrid seedl'mgs of
the tall and the dwarf type of coconuts have heen faund to bear early like the
dwarf and have the good nut and copra qualities of the tall. A small number
of these hybrid secdlings are now being produced at the (_lentra}‘Coconut Research
Station, Kasargod and the Agricultural Research Station, Nileshwar (Madras
State) for supply to coconut - growers. —ICAR

Some observations on growth and yield of' potatoes raised on bench
terraces at the Agricultural Research Station, Nanjanad: TA" extemf of 80 acres
of cultivated slopes at tho Agricultural Rese.a‘:ch Staﬁxon, I\an;an.ad, wag
progressively bench-terraccd during the years lQ-h!iSmd 1933, to offect soil conser-
vation measures. In the main crop season of 1933, an area of 10°89 acres of
potatoos was planted in the newly tcrraced blocks and another 1254 acres in the
old slopy area. The mean acre yiolds of tubers wore as follows :

Terracos . 11,441 1b.
Slopes . 9,564 1b.
A marked increases in the yield of tubers, amounting to 1,887 b, {about

8 bags, valued at Re. 225/- per acre at Rs. 26/- per bag of 200 1b.} was obtained even
in the first yosr of eropping after terracing.
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It was initially folt that tho first crop takon immodiately ofter terracind
would be below normal, due to the mass displacemont of the old top soil and the
neod for the now top 8oil to got weatherod and mellow in coturse of time and 8ftef
& season or two of cropping. havo clearly
indicated that conservation of soil
as a result of terracin
the terraces.

But, the yiold values as abovo, down
»moisture and the fortilisers against wash- .(1) on
g had off-set the expected shortcomings of the frosh 801

Another general observation was that while the soil in the slopy blocks
particularly on the tops, tended to dry up appreciably in dry spells, the bencllleﬂ
continued to remain moist for longer periods. This advantage of botter rotention
of moisture over the terrace was clearly reflected in the plant growth,

development of which wore more vi ised over
e vigorous than that of the crop ra
the slopes, 8 — (MAND)

the

Improvement of the keeping quality of Ghee: Although ghoe I8 oneé ‘_)f
the most stable dairy products of the tropics, it undergoes deterioration both 10
market quality and nutritional value due to the prevailing high temperatures
exposure to air and light, and various other onvironmental conditions besido®
improper methods of manufacture and storage of butter prior to tho proparatiod
of ghee. BStudies carried out at the Agricultural Research Institute, Coimbatore
show that ghee of good keeping quality can be prepared directly from croam by
re-goparating the swoet cream obtained from milk (after mixing it with five timo8
its weight of water), ripening the re-separated cream to 0'16% acidity (as lactio
acid) and melting the ripened product at 135°C

Certain plant materials and chemicals were §
quality to ghee. Addition of 0'69
of melting markedly enhanced its g

ound to impart & higher koeping
curry leaf (Murraya Koenigi) towarda the clo8®

torage life. A petroleum ether oxtract prOP‘"red
from the alcohol soluble portion of the leaf had powerful antioxidant effect wheo

added.at 0:05% level. Carbohydrate materials like cano, palmirah and coconut
jaggeries also improved ghee by reducing the acidity when added at 0:856% towards
the end of the melting. Chemical antioxidants like N.D. G. A. propylg““a‘te’
when added at 0'029, level to the prepared ghee were also useful i;x preventing the
deterioration for a considerable length of time. A mixture of propylgallnte and

bu:.yla.te? lt?:dtolfy t?niiole (at 0:01% each) had a very good preservative effect. The
action o ® chemical antioxidants was enh . (tric aci
(at 0°01% level). nhanced by the addition of ci

Vacuum packing a

ppoared to be th i intonded
or long storage. P © best form of packing ghoo when in

— (MANL)

Blackarm Disease in Kar
Station, Koilpatti, inoidence o
in the one month old Karunga
located in the elevated and lo
in the latter case where the P
causing poor growth,

unganni Cotton: At the Agricultural R09°“"'°h
f blackarm was noticed during the year 1955~ 50
uni Cotton Crop. Examination mado on the croP®
W lying areas indicated that the attack waes more
lants were subjocted to stross of oxcoss moistur®
(MANL)

Cultivation of P. 216 F Cotton in Rice Fallows: P. 216 F cotton raisod

duFing the year 1954 and 1956 at the Agricultural Research Station, Aduthursi ol

Con.mbatore, represonting the deltaijc and non-doltaic rico fallows, rospoctive ¥
reg-lstered 210 and 462 1b. of ling per acre. The samples of Aduthurai wel‘:
adjudged to spin 41's while thege of Goimbatore to 34’s. The cash roturn Pe¥ .?cr.
at Aduthurai and Coimbatore was Ras. 366/- and alvie®

i i Rs. 648/- and tho cost of OA
vion was estimated at about Rs. 260/- and Rs, 350/- respectively. M
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The Jassid and the Fulgorid pests of paddy: Among the more important
pests of paddy, the green jassid-Nephototiz bipunctatus and the fulgorid Nilaparvata
lugens deserve special mention. These hoppers have been noted to agssume serious
proportions during recent years, particularly on the kuruvai crop, in the Tanjore
delta. Research on the bionomics and control of these pests has been in progress
at the Agricultural Research Station, Aduthurai for the past three years (1953-'55).
The jassid and the fulgorid may occur independently or in association with each
other. They lay other eggs inside the leaf sheath. The eggs hatch out in about
five to six days & one completed life cycle occupies 24 days in the case of the former
and 20 days in the case of the latter. Generally three to five broods occur during
the crop season. The jassid usually makes its appearance soon after trans-
plantation and continues to infect the crop till harvest. The fulgorid on the
other hand, restricts its activity mostly to the later stages of the crop. Fields
showing water stagnatian and a consequent lodging of the crop offer idesl
situation for the rapid multiplication of this hopper. Both these hoppers
suck up the plant sap, causing varying degrees of stunted growth, premature
yellowing and comparatively weak earheads. The damage is serious, if the
infoctation manifest itself at the shot blade stage of the crop. The earheads
are rondered chaffy and the yield is affected. Amongst the two hoppers, the
fulgorid is more serious.

Tne use of a mixture of DDT 5% dust and BHC 20% in equal proportions,
has been found to give appreciable relief in controlling a combined infestation
of the jassid and the fulgorid. With a view to find out a more efficient method
of control, a fair trial was given to some of the newer formulations of pesticides-
The variants comprised BHC, Taxaphene, Folidol, Indrin, and a mixture
of DDT and BHC dusts, Quantitative data on the insect infestation as woell
as yield were gathored. Folidol spray (One ounce of Folidol E. 905 in 6} gallons
of Water) applied twice. the first at the shot blade stage and the second at the
milky stage of the ears, has given the best results as judged by a lowering of the
pest incidents and on increase in yield., Similar treatments either with Taxaphene
20% dust or Endrin spray (one ounce of 19'5% emulsion in 12} gallons of water)
took the noxt place in the other of efficioncy.

Tt is thus evident that the use of two rounds of folidol spray or taxaphene
20% dust of endrin spray is a further improvement at the control measures
proviously adopted viz, dust of a mixture of DDT 5% and BCH 30% and may be
adopted with advantage.

Activated Paddy Husk Increases Water Holding Capacity of Malabar
Laterite Soil: In an effort to increase the water holding capacity of the highly
porous laterite soils of Malabar, an oxperimont was conducted by the addition
of 1% paddy husk charcoal (activated) to laterite soil and the water holding
capacity estimatod after allowing the soil to drain for twenty one hours. The
results are as below :

Untreated Laterito soil Laterite soil mixed
latorite mixed with 1% with 1% activated paddy
Soil animal charcoal husk
";ﬂ;a;;; holding capacity 56:4% 6029, 65-8%,

With animal charcoal the increase in the water holding capacity is not
signiﬁcﬂﬂ‘» but with paddy husk there is an increase of about 18% over the

untreated soil. (MANL)

————
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T i it
the ﬁrsth:imc;nth began with a shallow deprossion in tho Northwest Bay of Bcngslmiﬂ’
while t} i1x days of the month Malabar and South Kanara had fairly widosprod o

e the weathor was mainly dry olsewhe ; ;i

e wl . seattore
localised showers in T ro with the exception of some
ers in 'l 1oro-C i 5 50 o0
ravancoro-Cochin on 2—8--56 and 3—8 --56, On T8 thro®

were wides i :
days from“lgfet;d mrMulul.mr and South Kanara and scatterad in Tamilnod. ]'ol'rod in
Tamilnad ;} 1956 rains woro fairly widespread in tho Wost Coast and H(‘“L?Zr
. 1610 W . . .
a8 & temporary break in the monsoon raing over tho mal ad

of th - . 10
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widespread raing and the Wesl Const hind only localisod #
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Tor two days from 23—8-—1956 tho weather was mainly dry in the West Coast
while Tamilnad had some localised showers. On 25—8—1956 the weather became
dry throughout the State. Localised thunder - showers were recsived in the
State on 26—8—1936. Malabar and South Kanara had dry weather for three
days from 27—8-1956 while showers were localised in the rest of the State.
On 30—8—1956 raing were fairly widespread in Travancore-Cochin and localised
in Tamilnad., On the last day of the month rains were fairly widospread in the
West Coast and localised in Tamilnad.

Considering the month as a whole, rains in August, 1956 were sub - normal
in the West Coast and Hills and also in the districts of North Arcot, Tanjore,
Salem, Tiruchirapalli and Ramanathapuram. In other districts they were fairly
above normal.

The noteworthy rainfall and the zonal rainfall in inches are furnished
bolow :~—

i

Noteworthy Rainfalls i Zonal Rainfall

|
Railn~ ‘ N ; Rainfall Depar-
fal ame o for ture
Date Place in | Zone the from Remarks
inches i month normal
i
8/8/56 Fort Cochin 3:0 {North 63 + 1-6 Above
normal
16/8/56 Morcara 40 |East Coast 52 + 06 do
16/8/56 Palghat 4:0  Central 24 — 09 Below
. | normal
22/8/56 Nagapattinam 30 | South 2:1 + 05 Above
‘ | normal
30/8/56 Madras (Meenam-
bakkam) 30 |West Coast 138  —60 Below
l norwmal
/f Hills 39 — 18 do
t

Lawley Road P. O.,
Coimbatore, 10—9—1956

Agricultural Meteorology Section,
C. B, M.& M, V. J.
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Name and present post Posted as

Ei;t:hubkrrishﬁnn, Cc. R, B
LFroreign Service,

Fruit Assistant, Coimbatore

Sundaram, N., Oddarpalayam, 0il Seeds Assistant, Tindivanam
Srinivasan, T. R., on doputation Chemistry Assistant, Coimbatore
Satyamurthy, €, 55, Assistant in Mycology, Coimbatore
Thulasi Das, G., Assistant in Botany, Coimbatore

Cano Assigtant, Palur,
Venkataramanan, C. R., on deputation Chemistry Asxistant, Coimbatoro
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SERVICE FOR REGULATED MARKETING Y|

Review of Market Conditions of Commercial Crops in the Areas of
Market Committees for the month of July, 1956

Cotton: (In this Section: Candy = 784 1b, Pothies = 280 1b.)

Cotton Stocks: Tirupur: Lint: The Cotton Market in Tirupur
started with an opening stock of 7,067 candies of Cambodia and 1,492
candies of Karunganni lint. Arrivals during the month amounted to 6,219
candies of Cambodia and 671 candies of Karunganni lint produced from
ginneries, Despatches from Tirupur accounted for 5,430 candies of
Cambodia and 447 candies of Karunganni which include 1,407 candies of
lint sent to Travancore - Cochin State, Ahmedabad, Bombay, Calcutta
and Madurai. The month closed with a stock of 7,847 candies of Cambodia
and 1,716 candies of Karunganni lint,

Kapas: The kapas market in Tirupur started with an opening
balance of 22,325 pothies of cambodia 1,331 pothies of Karunganni.
Arrivals during the month amounted to 12,800 pothies and 1,128 pothies
of Karunganni kapas. These arrivals include 3,124 pothies of kapas
received from Salem, Madurai and Tanjore. 18,611 pothics of Cambodia
and 1,838 pothies of Karunganni kapas were disposed after leaving a

Ealance of 16,154 pothies of Cambodia and 621 pothies of Karunganni
apas,

K?ilpatti : Lint: The cotton market opened with a stock of
98 candies of Karunganni lint, 500 candies were received from the

surrounding areas. Disposals amounted to 450 candies and leaving closing
balance of 148 candies towards the close of the month,

' Kapas: The kapas market started with an opening stock of 1,100
pothics of kapas. Arrivals amounted to 2,500 pothies from tho
surrounding villages out of which 3,000 pothies were disposed after
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leaving a closing stock of 600 pothies at the end of the month. Arrivals
of Uganda cotton were in full swing during the month and about 5,020
pothies were received at Sankarankoil warket, Merchants from Bombay
and dealers from Rajapalayam and Virudhunagar are reported to be the
main buyers in the market. The market closed with a stock of 1,500

pothies.

Ramanathapuram : Lint: The Karunganni lint market in all the
markets continued to be dull during the month but firm. The stock at
the beginning of the month in the chief marketsof Virudhunagar and
Sathur markets of this district was 1,245 candies, 2,370 candies were
received. 2,430 candies were disposed of after leaving a balance of 1,165
candies at the end of the month.

Kapas: The markets for Karunganni at Virudhunagar and Sathur
continued to be dull and steady throughout the month with moderate
arrivals and limited transactions. It is observed that nearly 5,000 pothies
at Virudhunagar and 2,000 pothies at Sathur still remain wunsold
with the producers who are reported to be hoarding up the stock in the
hope of getting better prices. The arrivals of Uganda kapas were fair
and it is estimated by the trade that the production will be in the region
of 15,000 to 20,000 bales during this year in Ramanathapuram district.
The three markets started with an opening stock of 2,300 pothies, 16,200
pothies were arrived into the market, 16,800 pothies were disposed of
after leaving a closing balance of 1,700 pothies at the end of the month.

South Arcot District: Kapas: About 32 pothies of cotton kapas
were received at Villupuram market. There were no despatches at all
during the month. The stock with the trade at the end of the month
stood at 63 pothies.

Cotton Prices: Tirupur: Lint: The prices of Cambodia lint
showed a slight decline while the Karunganni lint exhibited an upward

trend due to parity of stock.

Kapas: The prices of Cambodia lkapas exhibited a receding trend
while the kapas of Karunganni tended to be on the gaining trend.

Koilpatti :  Lint: The prices remained steady at Rs. 800 to 820
till last week of the month due to the resistance offered by the mills,
The prices sputed to Rs. 830 to 860 during the last week, when the mills
revived their purchases, The market closed firm since the stock l'eft
with the producers and trade is estimated only at about, 1,500 candies.
Uganda lint continued to be more or less steady round about Rs. 980 to

1,000 for the uncertified quality.

Kapas: The karunganni kapas remained more or less steady
fluctuating between Rs. 100 to 105 per pothi. The prices of Uganda kapas
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opened at 115 to 125 per pothi continued to be stecady. The prices
slightly increased in last week and ruled at 120 to 130 per pothi,

Coiton Seeds: The prices of Karunganni cotton seeds continued to
be firm at Rs. 37 to 39 per pothi,

Ramanathapuram : Lint: The prices of lint in all the three
markets of this district continued to remain steady except in Karunganni
lint where the prices revealed an increagse. The opening and closing
prices of different varieties of cotton lint per candy are given below :

Opening Rales Closing Rates
Rate per candy

Karunganni <. Rs, 830 to 850 Rs. 868 to 945
Tinny Karunganni ... Rs. 820 to 830 Rs. 815 to 830
Tiany . Rs. 7806 to 815 Rs. 786 to 815
Uganda Rajapalayam <« Rs, 970 to 990 Rs. 971 to 991

Kapas: More or less steady price conditions prevailed during the
month within warginal limits of fluctuations. The opening and closing
prices of kapas during the month were as follows :

Rate per pothi

Opening rates Closing rates
Karunganni «. Rs, 103to110  Rs. 106 to 110
Tinny Karunganni «.. Rs. 94to 101 Rs. 93 to 103
Tinny .. Rs. 7lto 93 Rs. 88to 92
Uganda Rajapalayam ... Rs, 10tto 118 Rs. 108 to 122

Cotion seeds: The prices of cotton seeds for different varietics
were as follows during the month.

Opening rates Closing rates

Price per Std. Md,
Karunganni 12/5 to 12/8 11/8 to 12,4
Uganda 10/- to 10/10 9/- to 9/4

South Arcot: Kapas: The prices of cotton kapas in South Arcot
district ranged botween Rs. 88-14.0 to 91-6-0 per pothi,

II. Groundnut: (In this section : Tons = 2240 1bs.

Candy = 631 lbs,
Bag 80 1bs.)

it

South Arcot district: Stocks :

Arrivals of Groundnuts in all the
markets of the district were fair o

n account of accelerated harvest of
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summer crop. The transactions of Groundnut that took place during this
month in the district were as indicated below :

Opening balance at the beginning of the month ... 3,471 tons,

Arrivals into all the markets ... 6,380

Receipts from North AIOOF, Salem, Tanjore 68
and Tiruchirapalli, districts J

Despatches to districts like Salem, Tanjore } 2212
Madras ete.

Exports to other States .. 191

Consumption by local mills e 2187,

Consumption by chekkus 244

Appropriate wastage 1756,

Closing stock at the end .. 3471

Prices : The average prices of Groundaut kernels in the several
markets ruled around Rs. 174 per candy in the first week and after a
gradual increase in arrivals the prices declined to Rs. 165 in the last week
of the month.

North Arcot district: Stocks: Arrivals were very poor due to
negligible stock with the producers and t‘raders. Oft - take also went
down and merchants were not keen in crush.mg as g]l of them are waiting
the concession granted in the payment of oil cess.” The xl}arkets f)pened
with 1,487 tons of pods and 890 tons of kernels. Receipts during tbe
month accounted for 89 tons of pods and 241 tf)ns of kernels, while
417 tons of pods and 535 tons of kernels were disposed. The market
closed wih a balance of 1,159 tons of pods and 596 tons of kernels,

Prices: The prices of Groundnut kernels in North Arcot district
have not greatly changed during the month. Prices were quoted 'around
Rs. 160 - 165 per candy while during the same period of last year it stood
around Rs. 115 - 120 per candy.

Ramanathapuram district: The markets of Ramanathapuram
started with an opening stock of 50) tons of kernels alone with which
750 tons of Pods and 4,750 tons of kernels were added. Disposals
amounted to 750 tons of pods and 3,950 tons of kernels leaving a closing
balance of 1,300 tons of kernels alone.

The opening and closing prices of Groundnut kernels during the
month were quoted at Rs. 160 - 180 and 160 - 173 respectivelv.

III. Gingelly: (In this section: Bag = 168 1b )

South Arcot District: Arrivals into the five markets of the district
amounted to 452 bags besides 222 bags held as closing balance of last
month. Receipts from neighbouring districts totalled 174 bags. 587
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Il)ggsbwere utilised for crushing. Despatches to Tanjore district amounted
ags after leaving a closing balance of 156

: bags,
Prices;

Market at Vi . and
gradually impr, at Virudhaohalam opening at Rs. 78 por bsg

oved ti . i lined
from third we il the middle of the month. The prices deol

ek and came down to Rs 56/6 d of the
. . per bag at the en
month as a result of increased arrivals and availability.

1V.  Coconut and its products: (In this section: Cdy = 700 Ib.)

Coconuts: Stocks: The arrivals were low due to rainy sensovs!

(In thousands )

Opening . . Closing
Malabar Districs - banee  Arrieels - Disposels .
I;ozhikode 7,665 3,832 4,000 7497
Pa agara 818 2 600 2,814 o0
onpani ’ '
.- Not

Tellicherry & o Heported (N. )

Dharmadam 612 978 1073 517
Soutk Kanarq District ;

Mangalore 80 130 135

Prices : i . ion I8
Kozhikode maThe Pprices continued to be low with ﬂhght ﬂuctuatjoﬂ

rhet j R
maximum and o 10 Malabar and South Kanara distriots.

inimum pricea af co H kots of Mﬂpl&
and South Kanara are given below conuts in the mar

Malabar Distyier ¢ (Hueked, per 1000, )
, Minimum Mazimum
Kozhikode 8 R
Badagara o lgo "
Tellicherry & Dharmadam . :: 195 :: '

South Kanarg District ; ( per 1000 guts )

Mazimum  Minimv™

140 Rs. 115
. Dy Ra 180 Re. 135

Copra: The m
woather, There arke

Manga)oro, Raw Rs.

psoon

t  arrival i o to 2
8 were restricted du ijlers

WM&gOOd demand from BOmbay and local m
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The stock particulars of copra in Malabar and South Kanara districts

are extracted below:

Opening

Market balance

Malabar district: {In cdys.)
Kozhikode . 5,263 2,650
Badagara 650 2,000

South Kanara District:

Mangalore (In tops)... 85 422

Receipts Disposals

2,990
11,845

390

Closing
balance

4,923
805

117

Prices: The prices advanced mildly due to good demand._ T_he
prices of different varieties of copra in the markets of Malabar district

are extracted below.

(Prices per candy)

Kozhikode Badagara
Variety Minimum Maximum Minimum Maximum
Office ... Rs. 295 Rs. 290 Rs. 260 Rs, 280
Edible e 310 ,» 300 , 306 s 300
Madras e 5 300 w300 » 300 5 300
Rajpur vee w325 » 320 » 320 » 320

The prices in Mangalore market ranged between Rs. 275 to 300

per candy.

V. Arecanuts: (In this section-Bag = 100 lbs)

Stocks: Curing is in full swiog in all important centres.
Transactions in Raw arecanut continued to be brisk in the Regulated
market at Thalakadathur. The stock particulars of arecanut in the

merkets of Malabar and South Kanara district are given below :

: Openin .
District. b (ﬁ anc e? Receipts
Malabar District : (In Bag 1001b.)
Kozhikode 163 1,512
South Kanara District:
Mangalore (in cwts) - 10,312 3,400

Disposals

1,385

5,400

Closing
Stock,

290

8,312
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Prices: The prices at Man

more or less stead galore and Kozhikode market were

¥ and are furnished below :

. nmum M

Koka
Choll Rs. 125 Rs. 80
»w 169 ,, 158
Malabar Supari )
No stock.
Mangalore ., o stoc y
s " 172 .
Malabar; (1153 lbs.)
KOZhikOde

. 768 , 0B6/12

VI. Tobacco: (In this section candy = 500 Ibg )

Tirupur: Stocks :

of 24,330 candieg of che The tobacco market started with an °pening

variotios, Apee 0 v‘ving tobacco and 2,500 candies of cheroo®
candy of b candies of chewing tobacco from Madurai and 100
patebes dug th:cco from Bombay, Gujarath wero imported. Des-
candies of cheroot :;::;tth mounted to 3,870 candies of chewing 60'0
Karaikud, Alopme, 188 made to place like Palghat, Pudukottél

Ti . . . . 1 i °
put, North Arcot ang Srg::.]llmi?cl:::é Kottar, Dindigul, Madurai, Chingle

Prices: The Prices of

market, during the month were different varieties of tobacco in Ticupu*

a8 extracted below,

( Prices in Rs. per cdy of 500 |b, )

Variet
y I grade 11 grade 111 gradé

1. Chewing Tobaceo, (Sun-cured)

a, M .
eenampalayam 350 — 420 230 — 320 150 — 200

b. 3 .
Other varietics 260 — 305 175220 90 — 120

2. Cheroot varieties .

Sun-cured (grown
In Erode anq
Bhavani

vani Taluks.) 280 — 340 920270 110 — 165

3. Chewing varielies :

Pit-cured (grown in
Palladam anq Sulur

arcas.) 0

250 — 350 175 — 250 100 — 10
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Review of the Administrative Activities of the Market Committees
during July 1956

All the Market Committees continued to function during the
month under Section 6A of the Madras Commercial Crops Markets Act
under the respective district revenue authorities except the Coimbatore
Market Committee which is functioning under an elected body. Conduct
of fresh elections in the other Market Committees is also being done,
The stalemate in the Tirunelveli Market Committee and the Ramanatha-
puram Market Committee is yet to be cleared awaiting the judgment of
the Supreme Court.

The following progress was made by the Market Committees in
the issue of licenses under the provisions of the Madras Commercial Crops

Markets Act.

Section 5 (1) Section b5 (3) Weighmen Broker
A B A B A B A B

North Arcot

Market Committee 143 882 48 578 18 350 1 7
South Arcot

Market Committee 218 1393 180 1208 159 1113 1 9
Coimbatore

Market Committee 87 735 76 768 49 543 — 12
Ramunathapuram

Market Committee 9 29 8 28 5 5 — —
Tirunelveli

Market Committee 3 13 4 16 5 7 — —_—
Malabar

Market Committee 33 314 107 1328 55 280 — 5
South Kanara

Market Committes 38 136 4 62 — 56 —_ —
A : During the month. B : Upto the snd of the month from January.

Meetings: A meeting of the Coimbatore Market Committee was
held during the month when nine subjects were discussed. Some of the
resolutions passed at the meeting are extracted below :

1. The lease period of Erode yard was extended for a further
period of one year from 21—8—56.

2. The Secretary was authorised to take legal action against
groundnut Merchants and Groundnut Oil Mill Owners who have not paid
the cess due to the Committee as per the amended act.

3. It was resolved to invest the sum of Rs. 17,100 being the

amount of unexpended balance of 1955 in South Indian Bank, Ltd.,
Tirupur for a period of one year instead of in the Co-operative Bank

Coimbatore,

Quality appraisal: The South Arcot Market Committee conti-
nucd its work on tho analysis of groundnut kerncls marketed in
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that district. During the month 172 samples were drawn and analysed
in five markets from out of arrivals of 39,903 bags of groundnut kernels
in 3,125 lots. The total common refraction was below 4% in 171 samples
— 5 to 8% in one sample. Damages were below 2% in 126 samples while
it was above 2% and within 4% in 21 samples and above 4% in 25 samples.
The details of such analysis are extracted below :

: Cudda- Villu- iru- i -
Particulars lore pur;l:n l;I;)lili‘lllr V;l}z:lda}:: Panruti
1* Dryage:
2% and below “ - 1 3 44 1
above 29, and
upto 3% o 3 — 2 8 —_
above 3% and
upto 4% . 1 1 4 3 2
above 4% and
upto 5% . 2 4 4 3 1
above §% and
upto 10% . 10 11 10 — 10
above 109, . 1 - —_ —_ 24
2. Total common refraction :
4% and below - 13 1 11 51 33
above 4% and
upto 89, . 14 —_ 11 "7 6
above 8% . 2 18 1 —_ —_

Quality competition: The particulars of entries secured by the
Sou.th Arcot Market Committee for summer crop quality competition
which commenced on 1—6—56 are furnished below :

During the month 86
Upto the month from 1—6—1956 106

Crop and Trade Reports

Varagu — Madras State—1955-°56 —Third or Final Forecast: The area
sown with varagu (Paspalum Scrobiculatum) in the Madras State in 1955-°66
is estimated at 837,800 acres. Compared with the provisional area of 849,000
acres in tho previous year according to the Season and Crop Report, the current
year's estimate is a decrease by 13 per cent. Compared with the average area
of 735,400 acres calculated for the five years ended 1954 - °35, the present estimate
is an increase of 139 per cent. The crop is grown on a negligible extent in the
Nilgiris district and is not grown in South Kanara district. Compared with the
previous year, an increase in area is estimated in the current year in the districts
of South Arcot, North Arcot, Salem, Coimbatore and Tanjore and & decrease
in area in the other districts, except Malabar where the area estimated is the
same as that of last year.

The bulk of the crop has been harvested. The yield per acre of kharif crop
ia estimated to be normal in Chingleput and South Arcot districts and below
normal in the other districts of the State. The yield per acre of rabi erop is
estimated to be below normal in all the districts of the State. The condition
factors for the State as a whole work out to 93 percent of normal for the Kharif
crop and 95 percent for the Rabi crop as against 98 percent and 94 percent
respectively in the previous year. The total yield of both XKharif and Rabi
crops works out to 338,100 tons of unhusked grain or 202,900 tons of cleaned
grain. Compared with the provisional estimate of 354,900 tons of unhusked
grain or 212, 900 tons of cleaned grain according to the Season and Crop Report
for the previous year, the current year’s estimate shows a decrease of 4.7 percent,
The present estimate shows an increase of 20.4 percent as compared with the
average production of 280,900 tons of unhusked grain or 168,500 tons of cleaned
grain calculated for the five years ended 1954 —'55.

Cotton - 1955—'56-Fifth and Final Forest Report - Madras State: The
area under cotton in year for 1956—°66 for the Madras State is estimated at 978,
500 acres. Compared with the estimated area of 871,700 acres for the previous
year and an average area of 816,800 acres calculated for the five years ending
with 1954—55, this is an increase of 12.3 per cent respectively. An increase in
area is estimated in all the districts of the State except in Chingleput, South
Kanara and the Nilgiris. A decrease in area is estimated in the district of
Chingleput. The area estimated is the same as that of last year in South Kanara
district and the area in the Nilgiris district is little or negligible.

Picking of cotton is in progress. The crop was affected by inadequate rains
in Salem district, The crop was affected by cyclone in Ramanathapuram district.
Withering of crop was reported from parts of Salem district. The crop was
affected by pest in parts of Coimbatore and Tirunelveli district. The condition
of the crop in other districts was generally satisfactory. The seasonal factor for
the State as 8 whole works out to 86 per sent of the normal as against 92 per cent
for the previous year. On this basis the total yield works out to 300,000 bales
of 392 Ibs. lint as against 270,500 bales of 392 lbs. lint for the previous year and
an average yield of 254,900 bales for the five years ending with 1954—'55,
representing an increase of 10.9 percent and 17.7 per cent respectively. It is
however too early to estimate the yield with accuracy as much will depend upon
tho future weather conditions and their effect on the crop.
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The cstimated aroa and yiold of cotton by varieties in the current year
together with tho corresponding figures for the previous year are given below :

Area in "00” Acres Yield in 700" bales

VARIETY of 392 lbs. lint
1955756 1954—'55 1955="56 1054—55
Madras American 1 Irrigated 1,780 1,101 1,153 729
Cambodia J Unirrigated 1,582 1,047 385 279
Madras American 7 Irrigated 336 477 190 310
Cambodia (Uganda) ] Unirrigated 465 758 106 188
Total Cambodia 4,163 3,383 1,834 1,616

Uppum (including Nadam and

Bourban) 708 646 106 104
Kemgai s ams s e
Karunganni (Ordinary) 845 1,076 201 255

Cnewt 4 aes Lm0 Lo
Grand Total 9,786 8,717 3,;(‘;)” - 2,7C5

Korra~Madras State«1955—'56 « Third or Final Forecast: The arca
sown with korra or tenai (Setaria Italica) in the Madras State in 1935—50 is
estimated at 85,100 acres. Compared with the provisional area of 82,100 acros
in the previous year according to the season and crop report, the current year’s
estimate shows an increase of 3.7 percent. Compared with the average area
of 00,400 acres calculated for the five years ended 1954—‘55, the present ostimate
is & decrease by 5.9 percent. The crop is not grown in South Kanare diatrict.
The ares estimated is the same as that for the previeus year in tho districts of
North Arcot, Tanjore, Tirunelveli and the Nilgiris. An increase in area is
estimated in the districts of South Arcot, Coimbatore, Madurai, Ramanatha-
puram and Malabar and a decrease in area in the other districts viz., Chingleput,
Salom and Tiruchirapalli.

The bulk of the crop has been harvested. The yield per acre of kharif crop
is estimated to be normal in South Arcot and Tirunclveli districts, and below
normal in the other districts of the State. The yield per acre of rabi crop is
estimated to be below normal in all the districts of the Stato. The condition
factor for both kharif and rabi erops for the State as a whole works out to
95 per cent of the normal, as against 96 per cent for the kariff crop and 93 per cout
for the rabicrop in the previous year. Tho total yield of both kharif and rabi
crops works out to 26,300 tons of unhusked grain or 21,000 tons of cleaned grain.
Compared with the provisional estimate of 25,400 tone of unhusked grain or
20,300 tons of cleaned grain according to the season and crop report for the
Previous year, the current years estimate shows an incroase of 36 per cent. The
present ostimato is an increase of 87 por cent as comparod with the averago
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production of 24,200 tons of unhusked grain or 19,400 tons of cleaned grain
calenlated for the five years ended 1954-"55.

Sugarcane — Fourth and Final Forecast Report— 185556 Madras State:
The area under sugarcano in Madras State during 1955 -’86 is estimated at 1,30,900
acres (1,14,790 acres under planted crop and 16,110 acres under ratoon crop). Com-
pared with the finally recorded area of 1,314,630 acres (1,19,700 acres under planted
crop and 14,870 acres under ratoon crop) for the previous ywar, this is a deerease
of 28 per cent. Compared with the average ares of 1,08,200 acres calculated
for the previous five yoars ending 1434-"55, tho present estimate is an increase
of 21'0 per cent. A decresse in arca is estimated in the districts of South Arcot,
Salem, Coimbatore, Madurai, Ramanathapuram, Tirunelveli and Malabar and
an increnso in tho other districts of the State except ¢ hingleput and the Nilgiria.
Tho acreage under the crop in Chingleput district is thesamoeas that of last year
and the area in the Nilgiris district is little or negligible. The seasonal factor
for the State as a whole works out to 94 per cout of the normal as against
96 por cant of the normal estimated for the previous year. On this basis, the
total yield works out to 33,18.590 tons of cane, the gur equivalent of which is 3,61,960
as against 3,612,150 tons of cane with s gur equivalent of 3,83,880 tous estimated
for the provious yoar representing an decrease of 57 per cent, Compared with
a average yield of 26,46,120 tons of cano with a gur equivalent of 2,90,259 tons
calculated for the previous five years ending with 1854-"55, the present estimato
shows an increase of 247 per cent.

Tobacco—Third and Final Forecast Report—1955-'56— Madras State:
The area sown with tobacco in the Madras Stato in 1955-'56 is estimated
at 45,400 acres. Comparod with the actual ares of 43,300 acres for the previous
vosrand the averago aroa of 44,500 acros caleulated for the previous five years
onding with 1954-'55,°55 the present estimafe shows an increase of 4'8 per cent
respectively. An increase in area ig est,imsclted in all the districts of the State
in Chingleput, North Arcot, Salem, Tanjorc, Madurai Tirunelveli and the
Nilgiri distriets. In North Arcot, Salem, Tanjore and Tirunelveli districts
the ares under the crop is the same a8 in last year.

"Phe crop has been harvested or is being harvested in parts of the State. The
geasonal factor for the State as a whole works out t0.92 per cent of the normal for
Nicotiana Rustica, 91 per cent of the normal for Virginia \'ariety of Nicotiana
Tobacum and 90 por cent of the normal for all other types of Nicotiana Tobacum
as against 9%, 93 and 91 per cefw of the n(.u'ma]s respectively  estimated
for the previous year. On this basis the tota]. yxel.d works out to 24.390 tons of
cured leaf as against 23,000 tons of cured leaf ostllma.ted. for the previous year
roprosenting an increase of 5T per cont. 'CU“‘P.“‘"(‘d “"*f“f‘ the average yield of
20,200 tons calculatod for the five years ending with 1954-"55, the present estimase

is an incroaso of 20°3 por cent.

Samai crop — Third and Final Repor.t — 1955 -’56 — Madr'as State: The

, Samai (Panicum Miliare) in the Madras State in 1965 - '56 is
38,800 ncres under the crop in the previouas year, the current year’s
onsed of 3'4 percent. It however, shows an increase of 6'5 per
© the average arod of 5,035,700 acres estimated for the 'ﬁve years ended
cont OYV:’ The aros eatimatod i8 the same a8 that of the previous year in the
1954 - '55. Ten'oro and South Kanara. An increase in area i8 estimated in the
of Tan) Tirunetveli and the Nilgiris and a decrease in the other

area sown witl
ostimated at &
estimate i8 & decr

districts :
distriots of Coimbatore,

distriots of the State.
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The crop has bcen or is being harvested in most districts. The yield per
acre in respect of the kharif crop is estimated to be normal in the districts of
South Arcot, Malabar, South Kanara and the Nilgiris and that of the Rabi crop
in the Nilgiris distriet. In the other districts, the yield per acre is expected
to be below normal. The seasonal factor for the kharif crop for the State as a
whole works out to 95 per cent of the normal and that of the Rabi crop to 92 per
cent as against 96 per cont for the kharif crop and 98 per cent for the Rabi erop
in the previous year. On this basis, the total yield works out to 99,000 tons of
unhusked grain or 54,500 tons in terms of cleaned grain. Thie shows a decrease
of 4.6 per cent when compared with 103,800 tons of unhusked grain or 57,100 tons
in terms of cleaned grains estimated for the previous year and an increase of
199 per cent over the average production of 82,800 tons of unhusked grain or
4,400 ton in respect of cleaned grain for the five years ended 1954—'55,
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