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EDITORIAL

Employ the Agricultural Graduate. Agriculture as a pursuit for the
betterment of human happiness has developed remarkably from the days
.when primitive man learnt to scatter around his jungle abode the seeds of
his favourite food plant and waited for the time when he could gather and
store the produce against a rainy day. The history of the development of
Agriculture from the primitive mathods to the most modern scientific practices
is a tale of romance, adventure and research through which man has un-
ravelled several fundamental secrets of nature and gradually harnessed
them to his advantage. Today human achievements in the field of scientific
agriculture provide the world with food, drink, shelter, clothing, drugs,
spices, dyes, narcotics, fertilizers, vitamins and a host of other materials
necessary for sustaining life and making that life worth living. Embracing
as it does something of every aspect of human knowledge, scientific agri-
culture is to-day a compendium of specialised knowledge in several sciences
which contribute to. human welfare. Conseguently the importance of
agricultural education in countries which are predominantly agricultural can
never be over-estimated. Even in countries which are highly industrialised,
the importance of agriculture and agricultural industries becomes .acutely
felt during a period of crisis. The current slogan " ploughing for victory "
in countries like Great Britain is an instance in point. It is for this reagon
that civilized countries all the world over, establish agricultural colleges
and impart agricultura! education to its young men (and women). The
establishment of an agricultural college involves a great outlay in money.
Besides the usual buildings, grounds and equipment necessary for ordinary
educational institutions, an agricultural college requires the maintenance of
an extensive farm representing different typss of soils, with its concomitant
adjuncts like crop-breeding stations, cattle yards, dairy, veterinary hospital,
engineering workshops, meteriological stations, botanical gardens, green
houses, insectary, pumping plants, silos and sewage disposal plants, in
‘addition to expensively equipped laborato:ies for the study of pure sciences.
Agricultural education is.consequently immensely more expensive than other
professional studies and for this reason agricultural collzges in India as else-
where, are maintained by the state as a national investment which is calculated
to repay the outlay several-fold in the shape ol national prosperity. Time there
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was, when the products of agricultural colleges in India were all absorbed
as rapidly as they were produced, for service in the growing agricultural
departments. Other depaitments of Government and the big land-lords
were then deprived of their services. Conditions have changed since. The
Agricultural graduate with his diversified knowledge of rural conditions and
his unique training for catering to the needs of the people, still remains a
potential asset to the revenue, Educational and co-operative departments
and better fitted for his job than his comrades emerging from other educa-
tiona) iastitutions. For the simple reason that his services were in greater
need in one particular department in the earlier days of agricultural educa-
tion, the door to other departments is slammed against him. To us it
appears to be a travesty of economy that the heavy investment which the
state made in producing a national asset to the country is let drift into a
national loss. So much for the state. There is another class of employers
to whom a unigue opportunity offers itself today for the employment of the
agricultural graduate. The European planting community in South India
which is ever alive to the importance of scientific agriculture, the Zamindars
and the big land lords in the country are perhaps unaware of the availgpbi-
lity of these tully trained men for employment. The few men who took up
service under these agencies have won laurels in their own line. We trust
that these employers especially the planting community will avail them-
selves of the opportunity at a time when their ranks are sadly depleted by
the demands of the state for war service.
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’ Introduction. All sugarcane growers are aware of the occurrence of
pith in some sugarcane varieties. The pith usually commences from the
central region of the sugarcane. Histologically, pith-formation proceeds
by the loss of cell-sap and drying up of the innermost tissue of the central
cylinder, and the magnitude of pith formed varies from a central streak or
fistular strand to the entire region becoming dry and corky. The natural
causes of pith-formation are believed to be either varietal or due to
deterioration-phases commonly attendant on over-maturity. In any case, it
is of primary importance to the sugarcane grower to know when pith-
formation forms in a particular variety, and how far it develops with time,
to enable the choice of the right variety ‘and to fix upon the most beneficial
time of harvest. Moreover, pith-formation is an economic loss to the grower,
as it saps the juice and reduces cane-weight resulting in the loss of cane
tonnage. A study of the commencement and relative progress of pith
formation in different varieties of sugarcane is of great value in preventing
loss of cane out-turn, a factor of vital interest to the grower. So far the only
methcd of estimating pith-formation consisted in cutting open the cane, and
examining the longitudinal and transverse sections for pith formed. Such
qualitative observations, although affording a clue, could never be so
precise or exact as guantitative determinations. The enunciation of a suit-
able guantifalive technigue engaged the serious attention of the senior
author of this paper, and the method of density determinations described
hereunder, proved to be a reliable means of estimating the relative degrees
of pith formation in canes. As a natural conseguence of pith formation the
cane becomes light, and the volume remaining the same, the densily is
consequently lowered.

Methods and details of density study in sugarcane. Density was
determined by the cutting and removal of & certain fixed internode of a
cane, weighing it in a sensitive balance, and finding its volume by displace-
ment in a graduated jar, and arriving at the weight per unit volume. The
internodes were always cut at two distinct marks. The leaf insertion region
formed one end of the internode, and the growth ring marked the other.
The position of the cane at which the internode is cut is a point of
importance. Generally pith formation is found to be more at the top half
of canes than at the bottom. In the present study, the internodes were cut
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at one-fourth the length of the cane from the top, one-fourth the length of
the cane from the bottom and the respective densities determined. The
actual pith-formation in the internode as observed when cut open was also
recorded in all cases in order to see how far the quantitative density-
determinations, supported the visual observations.

 As generally pith, is associated with canes left to stand on the field after
maturity, the density studies were confined to the late varieties and the re-
sults are embodied in Table I. The recorded observations on each variety
on both ‘arrowed’ and ‘unarrowed’ canes were made on the same dat
The readings given in the table are the average of two canes.

The figures in Table I disclose that the density of the iop internode of
Co. 349 ‘arrowed’ which was full of pith, was the least. The density was
also equally low in tops of Co. 331 and Co. 417 'arrowed' which were fully
pithy. The bottom internodes of all varieties except Co. 408, and tops of
'unarrowed ' canes, which contained little or no pith, always showed high
densities above unity. Co. 408 ‘unarrowed' bottom which had a low
density of 0’886 contained large amount ot pith. A positive correlation
between the density of a cane and its pith formation appeared therefore to
clearly exist. However for further and fuller confirmation of this indication
densities of numerous samples in each variety were recorded, and the
extent of the deviations from their means, and the significance of the differ-
ences between means worked out. The resulls are embodied in Table I

Differences between means of columns 2 and 4 (Table 1I) were not
signiticant, and the pith formation as observed was also very little in both.
Differences between means of columns 1 and 3 were highly significant and
the pith formation as observed was also much greater in 1 than in 3.
" Differences between means of columns 3 and 5 were not significant and the
pith formation was more or less the same in both. Again the differences
between means of columns 5 and 7 were not significant and the plth {or-
mation in both was very little.

The standard deviations or the dispersion of the population from the
mean, and the coefficient of variations were small showing that the densities -
at a particular part of the cane are more or less uniform.

It is therefore established that the density determination is a reliable -
measure of pith-formation in canes, and consequently to compare the re-
lative pith-formation between varieties it would be quite enough to find the
densities of internodes at some fixed part of the cane. But the part of the
cane selected must be so judiciously chosen as to give a correct index of
its pithiness. Table IIl gives figures of the density of every internode from
top to bottom of Co, 331 *arrowed ' and 'unarrowed’ cane respectively.

A scrutiny of ligures in Table IiI shows that pith-formation is most in
top-half of the cane and least at the bottom-half. It will be undoubtedly
ideal to find the density of the whole cane in all cases but such a procedure
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will entail enormous time and labour. Hence some position, say 3th or &
the length of the cane from the top can be taken for determining density.

Summary and conclusion. (i) Density determination is found to be a
reliakle measure of pith formation in canes, and the full technique is
described in detail with illustrative figures.

(ii) The internode, say at one-fourth or one-half of the length of the
cane from the top can be cut, always at some fixed marks, viz. the leal-
insertion region, and the growth ring, and the density determined.

(iii) It is always best to record the pith-formation as actually observed
by splitting open the cane against its density. The one gives a visual
indication, while the other is an exact measure of pith-formation.

- TABLE 1I

Densities of certain varieties, their means, and standard deviations,

Serial Co 331 arrowed [Co331 unarrowed |{Co 417 unarrowed | Co 419 unarrowed
No. Top Bottom Top Bottom Top Bottom Top Bottom
1 2 3 4 5 6 7 8
1 [ 0902 1'035 0'863 1021 1:031 1-058 1055 1'065
2 0881 1023 0-884 1009 1°021 1030 1038 1-027
3 0879 1017 1-0C8 0987 1035 1-:010 1°077 1068
4 0876 1'038 0995 1050 1017 1043 10585 1049
5 0861 1-016 1:044 1013 1046 1043 1062 1069
6 0887 1014 1049 1023 1'036 1038 1048 1051
7 0880 1'054 1051 1038 1043 1036 1071 1062
8 0'866 1'050 1:052 0999 1°025 1:061 1066 1039
9 0823 1028 0989 1026 1002 1040 1056 1037
10 0'889 1037 0962 1:'062 1030 1:058 10735 1073
11 0’818 1026 0-888 1035 1039 1045 1 045 1012
12 0878 1:052 1001 0'999 1027 1-:025 1066 1058
13 0'842 1033 1'048 1'052 0982 - 1056 1075 1030
14 0828 1'007 1016 1044 1043 1042 1030 1009
15 —_ - . 1023 0989 1°013 1044 1061 1°042
M. N. 0865 1031 0 992 1023 1026 1-042 1-059 1°046

S. D. 0:0257 00142 00544 00282 | 00166 00058 | 0°0127 00229

{

C. V. 2971 1377, 5°484 2757 ’ 1'616 0 559 1-199 2190
two- Varying Very
Pith thirds to ser?;iyl from a Small small Very Very Very
forma- Whbole central Small o tra] central  small small small
tion core core of central u i core to central central central
i s Ccore. 4 .
thick- pith. coretof . ith dia- core. core, core.
ness. " diameter meter.
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TABLE 111
Density of every internode of Co. 331 (one entire cane from the top to bottom).
Date of planting 22—2—39 Date of observation 18—5—40
Co. 331 arrowed Co. 331 unarrowed
négéelzlo. Density Pith as observed nc?éfael{lo. Density Pith as observed
1 0688 <Completely pithy 1 0981 % diameter pith
2 0769 Full of pith 2 0981 2 v "
3 0810 Nearly {ull of pith 3 0950 do.
4 0825 More than § diame- 4 0966 % diameter pith
ter pithy 5 0940 Nearly  diameter
5 0902 £ diameter pithy pith
6 0935 % ' " 6 083G 2 diameter pith
7 0961 do. 7 0884 do.
8 0959 . do. 8 0'846 Nearly £ diameter
9 1°'018 Small central core pith
10 1-034 do. 9 0°890 Slightly more than
11 1-035 do. 2 diameter
12 1-027 do. 10 0°968 £ diameter pith
13 1:026 do. 11 0966 % " "
14 1:047 do. 12 0570 do.
15 1-041 do. 13 1028 % " -
16 ’ 14 1024 Small central core
17 15 1009 % diameter pithy
18 16 1°008 Small central core
19 17 1-020 do.
20 18 1014 do.
19 1°026 do.
20 1053 Very small central
core

Rotation and Mixed Crops with Sorghum.
By G.N. RANGASWAMY AYYANGAR F. N.I, L. A.S.,

Millets Specialist and Geneticist,
and
M. A. SANKARA AYYAR, B. A, B. Sc. Ag.,

Assistant, Millets Breeding Station,
Agricultural Research Institute, Coimbatore.

Introduction. Sorghum is the chief cereal crop grown under rain-fed
conditions in the Madras Presidency. It is grown on an area of more than
4} million acres. Itis usually grown in rotation with the commercial crops—
cotton, groundnut (Arachis hypogea, L.), tobacco or chillies (Capsicum
spp.). A pulse crop like red gram (Cojanus caojan, (L) Millsp.) or Bengal
gram (Clicer arietinum, L.} is grown in rotation with it in some parts of the
presidency. These as well as other pulses are often grown mixed with
sorghum, thereby saving land, labour and cultivation expenses, and obtain-
ing a variety of produce. The crops grown mixed with sorghum and in
rotation with it depend upon the nature of the soil and season, and the
local conditions and demand. Irrigated sorghum is usually grown as a

. pure crop.
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Information on rotation and crops mixed with sorghum was obtained
from different parts of the presidency, and the data gathered is summarised
in this paper. Considering the soil and seasonal conditions and agri-
cultural practices the presidency can be roughly divided into eight regions,
the agricultural practices in eagh of which being more or less similar for the
region. In the districts of Chingleput, Tanjore, Malabar, S. Canara and
Nilgiris the area of sorghum is negligible, and hence the practices in these
districts are not recorded here.

Bgricultural practices. In the three northern districts of Vizagapatam
and East and West Godavari sorghum is a minor crop, except on the
uplands bordering the Eastern ghats. The total area of sorghum in the
three districts is about 240,000 acres. There are two seasons in which
sorghum is grown: punasa (June to September) and pyru (September to
January). In the punasa season, Konda Jonna or Tella Jonna (Talaivirichan
cholam type) and in the pyru season Patcha Jonna (yellow grain) is grown.
The Patcho Jonna is also grown in the high level lands bordering the
Godavari river and its deltaic branches, subject to flooding during the
South West Monsoon. These lands are known as Jankas and are very
fertile. In these the chief crop is tobacco, sorghum being drown only
occasionally. In parts of the Vizagapatam district sorghum seedlings are-
transplanted in rain-fed lands. The seedlings are dropped in plough
furrows, the succeeding furrow covering up the previous one and thus
planting up the seedlings dropped.

No regular rotation is practised near the hills. Sorghum and other
millets mixed with pulses, oil seeds and sometimes rice also, are grown
according to the time and nature of rains. Lands under cu‘l)tivation,for two
or three years are often left fallow for five or six years before they are
cultivated again. Thisis common in the Agency tracts. In places where
cultivation is more advanced, short duration millets like fenai (Sefaria
italica, Beauv.), somai (Panicum miliare, Lamk ) or cumbu (Pennisetum
typhoides, Stapf and Hubbard) mixed with gingelly (Sesamum orientale, L. ).

and pulses or groundnut are grown in the punasa season and Patcha Jonna
in the pyru season.

In the areas lower down, especially in the /ankas of the East Goda-
vari district, tobacco and chillies are grown in rotation with sorghum.
In some places cotton or ragi (Eleusine coracaona, Gaertn.) is rotated with
sorghum in black soil areas. In this area sorghum is usually grown as a
mixed crop. The crops usually mixed with it are pulses—red gram, lablab,
(Dolichos lablab, L), cowpea (Vigna unguiculata, (1) Walp'), green gram
(Phaseolus aureus, Roxb.), black gram (Phaseolus mungo, L), horsegram
(Dolichos biflorus, L), and tegapesara (Fhaseolus Sp.), oil seeds—gingelly,
and fibres—sunnhemp (Crotalaria juncea, .) and gogu (Hibiscus canna-
binus, L.); shorter duration cereals—rice, tenai, samai and varagu (Paspalum

scrobiculztum, L.) are also mixed with Konda jonna. Sorghum is grown as
a pure crop also, but in very limited areas.
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In the Kistna and Guntur districts the area of sorghum is about
635,000 aéres. In this region it is grown mostly for fodder in the punasa
season and for grain in the pyru season. The common variety is Patcha
jonna A(yellow grain), of different types of varying duration. Konda jonna
(Talaivirichan cholam type) is rare. Sorghum figures in the same land
only once in 3 or 4 years. The other crops grown in rotation with it are
tobacco, chillies, cotton, groundnut and cumbu. Two crops are usually
grown in the same year, both being short in duration. Sorghum or cumbu
mixed with pulses and oilseeds are the chizf crops in the punasa season
and tobacco, chillies, variga (Panicum milioceum, L), pyru jonna (sorghum),
coriander (Coriandrum sativum, L) and horse gram in the pyru season.
Cotton and red gram are sown in the punasa season mixed with short

duration cereals (cumbu or tenai) which are harvested in about three months
leaving the cotton or red gram in the field for the pyru season crop. Various
crops are grown mixed with sorghum. Some of them are pillipesara
(Phaseolus trilobus, Ait ), tegapesara and kollanganjeru (Ipomea hispida,
R. & S.) to improve fodder, red gram, green gram, cowpea, sunhemp, gogu,
gingelly, and also a variety of cucumber—Nakadosakaya (Cucumis Melo
L. var. utilissimz). Only some of these and they too only in small quantities
(sbout + or %) of each are mixed with sorghum, which doubtless occupies
more than three fourths of the land. Sorghum is sometimes grown as a
mixture with fenai or cumbu in the punasa season and with variga in the
pyru season in parts of the Guntur district. In these mixtures sorghum
occupies a fourth or less of the area. Sorghum 1s sometimes grown in field
borders for fodder purposes. In some black soil areas in the Guntur
district sorghum is often grown as a pure crop.

In the four districts of Kurnool, Cuddapah, Bellary and Anantapur
(the ced-d districts, as they are commonly called), about 1,779,000 acres of
sorghum are grown annually. In this region sorghum is the crop of major
importance. It is the chief food and fodder crop of the erea. It is usually
grown in rotation with cotton—pure or mixed with fepai, or groundnut, the
choice of the rotption crop depending upon rainfall and market conditions.
Thu: sorghum is grown in the same land in alternate years in most of the
area, and in some places once in three years. In parts of the Bellary
district where Mungari jonna (early season sorghum) is grown, no regular
rotation is practised.

In the Kurnool and Cuddapah districts the common variety is Patcha
jonna (yellow grain) and in the Bellary and Anantapur districts, it is
Tella jonna (white grain). In portions of the Kurnool district sorghum is
grown as a pure crop, while in the rest of the district and in the other
districts sorghum is grown mixed with various pulses such as red gram,
cowpss, green gram, lablab and Bengal gram, oilseeds such as gingelly,
" saiflower (Carthamus tinctorius, L.) and castor (Ricinus communis, L), and
also sometimes with fenai, cumbu, indigo and sunnhemp. In all cases
sorghum is usually the major crop. Sorghum is occasionally fourd asa
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mixture in fenci or cumbu in the punasa season, or variga in the pyru
season, in paris of the Kurnool district. In these mixtures sorghum forms a
very small portion and is used either as fodder or for inducing the produc-
tion of big earheads for good seed. Sorghum is sometimes grown mixed
with cotton also, either of them dominating in area.

In the Nellore district (sorghum, about 428,000 acres) the practices
differ from the neighbouring districts. No regular rotation is adopted in
the major portion of the district. Groundnut, horsegram or pillipesarz are
sometimes grown in rotation with sorghum. Most of the pulses—green
gram, black gram, red gram, pillipesara and horse gram are grown mixed
with sorghum. In the pyru season sorghum and variga are grown mixed,
wherein the latter is the main crop and sorghum is a minor mixture, about
one-eighth.

In the three central districts of Chittoor, North Arcot and South Arcot,
the area under sorghum is only about 190,000 acres. Most of the
sorghum grown is for fodder only, expecially in South Arcot and in portions
of Chittoor and North Arcot. There is no reqular rotation. The area of
sorghum depends upon the rainfall and the demand for fodder. Itis
rarely grown mixed. When mixed, the other crop groundnut, red gram,
cumbu or ragi is the major one, sorghum being a minor mixture in it.

In the Salem and Trichinopoly districts, area about 470,000 acres,
sorghum is a minor crop, occupying less than one-sixth of the net area
cropped annually. No regular rotation is followed. The major crop of
the area is either cumbu or ragi., Often sorghum is a mixture in these
crops, occupying only a minor place. The other important crops grown in
rotation with these cereals in some parts of these districts are groundnut
and cotton. When sorghum is grown as a major crop, pulses such as
lablab, cowpea, red gram, green gram and dew gram {FAaseolus aconitifolius,
Jacg.) and castor or gingelly are grown mixed with it. Jrungu cholam is
grown for fodder and Sen cholam (red grain) or Vellai cholam (white grain)
for grain. :

In the Coimbatore district sorghum is the major cereal crop in rain-
fed lands. It is grown in area of about 467,000 acres. In parts of the
district where only one crop could be grown annually, cotton and sorghum
usually alternate. In the South-eastern parts of the district, where some-
times favourable rains are received in the summer season, a short duration
sorghum is followed by a short duration pulse, such as Bengal gram or
horse gram, in the same year. In these parts groundnut is ar important
crop in dry lands in the early season {April to August): and this is followed
by sorghum mostly for fodder, in the second season (September to January).
Thus sorghum is grown in two seasons in this area. The crops grown
mixed with it are one or more of the pulses—red gram, green gram, cow-
pea, lablab and dew gram, and in parts of the district castor and gingelly
also. These mixtures occupy only a minor area. The Jong duration crops
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in the mixture—red gram, lablab and castor continue in the field after the
.harvest of the rest. When lablab is one of the mixtures, odd stalks of
sorghum with lablab twining on them are left when sorghum is cut, as lablab
matures later., What is thus lost in straw is more than gained by the pro-
duce of the pulse twining on it. -

In the Madura, Ramnad and Tinnevelly districts, sorghum is grown
mainly for fodder purposes, the area under the crop being about 402,000
acres. The variety grown for fodder under rain-fed conditions is Irungu
cholam. In this variety the grains are small and almost completely en-
closed within the glumes. It is grown in rotation with cotton and cumbu,
and in some places with groundnut or varagu. Some of the following
pulses—red gram, green gram, lablab, cowpea and dew gram, and ground-
nut, castor or gingelly are grown as mixtures with socrghum.

From the above it will be seen that sorghum 1is not often grown as a
pure crop ; it is usually mixed with a wide variety of crops. Most of the
pulses and sometimes oil seeds and fibre crops are grown mixed with it
It is sometimes grown mixed with other cereals and rarely with indigo.

Objects and advantages of mixtures. Many are the objects and ad-
vantages reported for mixing the various crops with sorghum. These are
summarised below. The average holding of a ryot is small. He is not in
a position to grow different crops separately. To overcome this difficulty
he resorts to mixed cropping. By growing a mixed crop of cereals, pulses
and oil seeds, the most common mixture, he is able to obtain most of his
food products from the limited land he owns. There is a saving not only
in land but in labour also, as in most cases the seeds of different crops are
mixed together and sown. By this, sowing and cultivation expenses are
minimised. In some places a long and a short duration crop are mixed,
such as sorghum and fenaij, or red gram and sorghum, to get the meximum
outturn from the land The short duration crop is harvested first, and the
other continues in the field and vields almost as much as a normal pure
crop in favourable seasons. When the season is unfavourable, the short
duration crop at least yields some produce, thus preventing total loss of
outturn from the land dus to vicissitudes of weather. Also when crops of
different durations are mixed the limited labour ot the poor cultivator is
utilised to the best advantage as different crops come to harvest at different
times. ‘

Pulses of three kinds are usually mizxed with sorghum. Pulses such as
Bengel gram and red gram are mixed for grain. Those, such as cowpea
and lablab are mixed with the object of obtaining grain as well as improv-
ing the gquality of fodder, while others like dew gram, pillipesdra and
tegdpesara are mixed mainly for improving the. quality of fodder. A mixed
crop of pulses and cereals is believed to be a good combination to maintain
soil fertility, especially when the same crops have to be grown year after
year without any proper rotation for want of sufficient land. By this system
it is considered possible to maintain the supply of combined Nitrogen in a
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way that would not be possible on small holdings if crops aré not mixed.
It has been reported that cereals grown in association with pulses get
enriched in protein content. This is a fruitful line of investigation, especi-
ally under Indian conditions, where the toning up of quality of food crops
has to be achieved without much extra labour or cost, It is also reported
that the mixtures of pulses which are generally small in proportion do not
normally reduce the yield of sorghum. Usually about as much yield as
from a pure crop of sorghum is obtained from a mixed- crop also in favour-
able vears, the produce from the pulse crop thus forming an extra income..
It is not economic to grow some of the crops like green gram and cucumber
as pure crops ; they are therefore always grown as mixtures. Damages due
to insects are reported to be minimised by mixed cropping. Sunnhemp
when grown mixed with sorghum is reported to be less damaged by insects
than when grown as a pure crop.

In some places sorghum is a minor mixtuie in other cereals such as
tenai, cumbu or variga. It is reported that stray plants of sorghum in the
field act as a check on cattle being allow=d to trespass and graze on the
young crop, as sorghum plants in the young stage are poisonous to cattle-
Such plants are usually cut for fodder before they mature. Small mixtures
of sorghum in long duration crops such as varagu or cotton are utilised to
obtain good seed, as plants in such crops will be vigorous and produce big.
well-filled earheads with bold grains.

Results of experiments. By mixing two crops which feed at different
depths in the soil both can thrive well without interfering with each other.
Root studies at the Dry Farming Research Station, Bellary, have shown
‘ Setaria-groundnut’ and °‘Setaria-horsegram’' mixtures are ecologically
sound combinations. Spreading pulses such as pillepssara, tegapesara,
dew gram and groundnut reduce soil erosion. Experiments on soil erosion
studies at the Dry Farming Station, Bellary have shown that pillipesaraq,
groundnut (spreading type), horsegram and mixture of groundnut and horse-
gram with fenaj are comparatively more efficient in preventing soil erosion.

In the tials of ‘sorghum-pulse’ mixtures conducted at the Cotton
Breeding Station, Coimbatore, the following conclusions have been re-
corded: —"On all the three soils (irrigated red, rain-fed red and rain-fed
black) the mixing of pulse both with irrigated and rain-fed types of cholam
does not benefit either the cholam or the succeeding cotton. Such a step
is found on the other hand to lower the straw weights. It is interesting to
note, however, that the alter effects of growing leguminous crops on cotton ,
are not alike. Cluster beans have been found most beneficial in the cédse
of irrigated cholam, while lablab and cowpea seem to do good to rain-fed
cholam. Soy beans,.green gram and cowpea do more harm than good
when. they precede cambodia cotton in summer. Pillipezara likewise de-
presses the yield of Karunganni cotton that follows it. The above observa-
tions bring into doubt the present practice of mixing cowpea with irrigated
fodder cholam raised in summer. Cluster beans would appear to have
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more points in its favour than cowpea. The most suitable proportion for
mixing a pulse with cholam, when one is needed, is thiree of cholam and
one of pulse in the case of irrigated red soils, and one of cholam to three
of pulse or both in equal proportions in the case of rain-fed soils.” The
above results are with regard to Coimbatore soils.

Rotation experiments at the Agricultural Research Station, Nandyal
(Xurnoc! Dt.), have shown that a three year rotation: Sorghum-—cotton—
pulse {groundnut or Bengal gram). is more profitable than a two year ro-
tation of sorghum—cotton (without a pulse) both with regard to yield of
sorghum as well as nett produce for three years. Similar experiments at a
few other stations have not led to any conclusive results.

Conglusion. It is obvious that more work is to be done in different
parts of the presidency to decide the suitable mixtures and rotations for
different soils and different seasons. This important question of mix-
tures and rotation requires a thorough agro-economic examination. The
guestion of cereal—pulse mixture in dry lands thus presents a compre-
hensive set of problems in farming practices, economics, soil physics and
nutrition, and demands more systematic attention than it has commanded
so far. Itis hoped that before long this subject will receive the attention
it deserves. ’

Stone Dragging Competition for Cattle in Kurnool

District.
By K. RAGHAVACHARYA, L. Ag.
Assistar.t Director of Agriculture, Cuddapah.

Introduction. The Ceded District ryot is noted for his skill in the use
of his cattle for a variety of agricultural operations. The soils of the tract
are generally poor, the rainfall low and ill-distributed and the holdings
extensive. The climate is also adverse and the ryot is naturally averse to
much of human labour. While ploughing, carting, and mhoting where
there are deep wells, are all the operations that cattle are set to do in other
districts, the work cattle of the Ceded Districts are put to a much wider use.
The work cattle draw heavy ploughs in teams of four to six pairs, while the
ryots of the Tamil or Circars country thick that such work can only be done
by elephants. In this tract crushing big clods raised by the use of these
ploughs is done by cattle power while in other districts to break much
smaller clods raised by the wocden ploughs, manual labour is engaged.
Where-the stubbles of cotton and sorghum are dug out by manual labour
elsewhere, the Ceded District ryot removes them cver wide areas by a
pleasure drive standing over a blade harrow worked by his cattle.

He drill-sows his seeds economically using lower seed rates and
obtains a meticulous uniformity in stand and an admirable straightness of
rows which are sometimes several furlongs long. This is achieved with the
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:aid of his cattle. He weeds his fields and cultivates the soil between rows
of crops with the help of cattle. Itis an interesting sight to see crops like
chillies and tobacco being carefully intercultivated by cattle power, without
even a leaf being broken by the careless trampling of the cattle. Though
groundnut is a crop of recent introduction in the Ceded Districts the ryot
has learnt to harvest the entire crop by the use of his work cattle at less than
a fourth of the labour cost expended by the ryots of the Central Districts
who still find some excuse or other for the lifting of their groundnuts by
human labour. Threshing of produce like Italian millet and sorghum is all
done by rollers drawn by cattle, Even in the matter of carting it is a sight to
see clumsy looking carts loaded several feet wide and high with miniature
hay stacks, causing no little inconvenience to motorists, as-these straw
laiden carts practically occupy the full breadth of the rocad. His cattle thus
do almost all agricultural operations and it is possible to manage 20 to 50
acres of land with a pair of cattle while the ryots of other districts cannot
manage more than six acres with a pair.

Ongole breed of work cattle. The work cattle uséd in the Ceded
Districts are mostly of the Ongole type. These are huge animals generally
bred in the Ongole tract, but reared from a young age in the Ceded
Districts. Soon after weaning, young male stock are brought by dealers in
hundreds to the Ceded Districts and sold to ryots on the instalment pay-
ment system. They are carefully reared in their new homes, where they are
given names to which they respond on calling, and become so tame that
they do not generally require nose ropes. The Ceded District ryot takes a
great pride in the proper maintenance of his work cattle and even the most
aristocratic of the cultivators tether their cattle at nights in a shed which is
usually the enclosed front portion of their residences.

Stone dragding competition. Some of the best Oungole cattle which
are noted for their size, steadiness and docility are found in the black
cotton scil tracts of Kurnoel District. In this area there exists an ancient
pastime at which the strength of the work cattle is tested by means of a
stone dragging competition. The competing pairs have to drag a huge
stone over a firm earthen road. The pair that comes out best has a reputa-
tion for sirength and is known as the Rallu gunju eddulu (the pair that
pulled the stone). Such competitions are generally held in many villages
during the local temple festivals which attract crowds Ryots usually spend
several months in training animals for these competitions. Such training
of young animals is comparable to breaking the animals to the yoke. The
biggest stone is kept at the Mahanandi temple where vast crowds are
attracted for the Sivarathri festival. The temple trustee gives annually a
gold scvereign as a prize for the ‘bulls that come first in the competition.
There is a similar competition at Ahobilam where the stone is less than 2/3
of the size of the Mahanandi stone. The stone at Mahanandi is 11'—3"
long 2"=3"X1"~ 10" in section and is calculated to weigh about 41 tons
There is usually a hole provided on the top at one end for attachina a
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chain and it is to be drawn over a firm earthern road for a pericd of 30
minutes. The pair that pulls the longest distance is declared winner. No
regular records have been maintained, but it is reported that a distance of
90 feet is the record within recent memory. Animals for competition come
from far and wide after getting selected at local preliminary heats. Ryots
used to get some very magnificent animals for the competition. Though
the honour of winning at these competitions is its own reward, animals that
won at the competitions are reported to have been sold for Rs. 1500 to
Rs. 1600 a pair—a premium of about Rs. 300 to 400. The Ceded Districts
have no good roads to boast of except the trunk and District Board roads
and one accustomed to travel into the interior during the rainy season can
easily imagine why the ryots have been so particular to test the dragging
power of their cattle. It is only these cattle that can take the villager or a
stray visitor out of the village to the nearest metalled road after a rain.
Two such District competitions in addition to the usual cattle shows were
held, one at Mahanandi and the other at Ahobilam in March 1940. The
Agricultural and Veterinary Officers and some ryots acted as judges.
Cruelty of any sort like beating, goading etc. was prevented. The Sub-
Collector of Nandyal presided over both the functions and medals were
awarded to the winners. The entries for the cattle show and the stone
dragging competitions are declining. It is a great pity that a wuseful
function like this should show signs of decline. [t is necessary to investigate
the cause and organise the competitions in such a manner as to attract
enough entries.

Causes for decline of cattle. One reason for the decline in the com-
petitions is that the splitting of holdings which is silently going on has
reduced the demands on big animals with the res