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Introduction: The importance of “the fruit ilndustry and its

=

sreat value to the health and economy of the country have received
il a’ ; uate attention only in recent years and with the aid of grants from
oﬁtgblg : "‘:qIndian Council of Agricaltural Research several fruit research
oTe Ol ations have been established all over the country. The climatic, soil
iy nd water conditions over several areasin thig presidency are so
une'lx're]‘ B tavourable that considerable extension of the area under fruits is
rprlsm tpossible. The per capita consumption of fruits is very low in this
o A V"oxintry- It is recognised that fruits, in addition to forming a whole-
)enden ome article of diet, are good sources of vitamins and minerals, provide
ok e ulk and possess laxative properties. The higher income per acre from
Sedfr(f) '3 nd devoted to fruits must be an additional inducement for the exten-
L or

on of the area under fruits. Incomes of as much as Rs. 5,000/- per
cre have been obtained in some of the cheeni growing areas in the

oF ed Districts. A fa,min can earn a living from a smaller area
< unk evoted to fruits than would be required were ordinary farm crops
ons ol own. The development of the fruit industry would thus " have
thos reaching consequences on the health and economy of the country.
ltures Scope of the survey : The object of the survey was to
<ing a" 8ess, from an examination of the soil and subsoil layers, drainage and
easin_ ilities for irrigation, the suitability of the following areas in the
relieve; ¥08ded Districts for fruit cultivation ;:—

' plealigs B dre Talug. Dastrict,

AOLGE 1. Kottur-Ujjini Kuadligi Bellary

|umni-

Rudravaram Sirvel Kurnool
Giddalore-Diguvameta Cumbum - Kurnool
- Vontimitta Valley Sidhout Cuddapah
: Kodur Firka Rajampet : Cuddapah

Field work : Preliminary traverses of the areas were made
Ore deciding on the location of the pits so that the soil samples taken
uld be representative of as large an area as possible. The profile
8 Were generally dug to 8 feet depth except in cases where either the
??1' table or hard rock was met with earlier. The exposed layers of
"Were then examined and samples tepresenting each foot depth of

‘&sonr
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soil generally taken. Field notes were recorded regarding the natu
of the soil at various depths, the drainage, facilities for irrig&tii
potentialities for sinking wells, the depth of the water table in Sumg
and in the rainy season and the quality of the water. Sawnpleg 4
water from irrigation sources were taken for analysis. Sampleg o
soils and water were also taken from existing orchards, if any, in f.t
areas surveyed 3

80 profile pits were dug and 426 samples of soil and 51 sampl
of water were taken and despatched to Coimbatore as shown below: -3

No. of No. of No. of &
Area - - profile . soils water
pits samples - samples,

1. Kottur-Ujjini 15 61 6
9. Rudravaram—Sirvel 18 93 8
3. Giddalore-Diguvametta 14 76 11
4. Votimitta valley 15 11 12
5.. Kodur Firka 16 109 12
6. Panyam 2 16 2

Phtal o 800 426 1

Brief accounts of the salient features of the various areas are
- A
given below :— :

1. Kottur-Uijjini: There is an attractive stretch of red-so
ares on either side of the Kottur-Ujjini road. The red soils are mainl
derived from granites with pegmatite veins. On the ridge lines it w
not uncommon to find the surface strewn with quartz fragments as b
as hen’s eggs. Over the, greater portion of the area the soils are of very
poor depth (2-3 ft.). The surface soils are sandy tc sandy loam inf
texture but the subsoils are heavier. The soils in the valley lines are:
deeper (5-7 ft.) and heavier and the colour reddish-brown. Neat
Ujjini shallow, heavy black soils are met with. Irrigation wells in the
area are few ; the water table is very low (over 60 ft.) and the water
brackish. In view of the very low water table the cost of sinking wells
is high, an irrigation well easily costing Rs. 2,000/~ and there is no
guarantee of the supply of sweet water. In the valley lines as at §
Kalapuram the water table is more favourable, being situated atf -
40:45 ft. and the quality of the water fairly good. These somewhat
‘favourable conditions are confined to small and very restricted areas
and over the major portion of the area, water supply is the biggest i
problem, no other sources of irrigation being available. It is no
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r, than, that orchards are not to be seen anywhere in thg area.

”t]v rolling nature of the country and the topography are

e;;)]; to drainage. Considerable soil erosion is in evidence.

mon with the western taluqs of the Bellary District, the locality
ves higher rainfall than the remaining portions, the average annual

] being 257 mostly favoured by the S. W. monsoon (June to
ember). As regards transport facilities Kottur is well connected
ad and rail with Hospet and Bellary. But the Kottur-Ujjini
i very bad and requires considerable improvement.

Rudravaram—Sirvel area: Rudravaram is situated at the
of the Nallamalais and is about 10 miles from Allagadda, the taluq
guarters and 9 miles from Sirvel. The oatstanding features of the
avaram—Sirvel area high water~table and good water. Sirvel
the surrounding villages have large areas under fruits and are well
n as an important fruit—producing centre. In view of the

siderably higher returns per acre from land devoted to cheeni
ture there has been considerable extension of the ares under fruits
recent years in Sirvel. In Rudravaram just the beginnings have

X

. The soils of the avea are mostly derived from Cuddapah
mations. The surface soils are generallv brown in colour and loamy
texture and the subsoils are yellowish-brown and heavier in texture

ith very often high proportions of rounded ferruginous gravel in the
per layers. In and around Sirvel the soils are comparatively shallow,
cks of the Cuddapah formations being met with at the third or

ourth foot. In spite of the comparatively shallow soils and high water
ble (reaching to within 4-5 ft. in the rainy season) which are far from
ideal conditions from the point of view of commercial fruit culture,
some flourishing orchards are seen in the area and net profits of as
& much as Rs. 5000/- per acre have in some instances been obtained from

Cheeni gardens. In view of the high water table the gardens will

naturally be characterised by a short life. All the cheeni gardens in the

area are comparatively young and it remains to be seen how the high

Water table will affect the life of the fruit trees. The high water table
Salso believed to lead to the fruits being - insipid and the keeping

Quality poor. In spite of these adverse factors, there has been
Onsiderable extension of the area under fruits due chiefly to the

' Sonsiderably higher returns from Iland devoted to fruits. In the
* Rudravaram area sufficiently deep soils for profitable fruit growing are
“Met with  There are stretches of red soils, sandy loam to loamy in
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Kodur: The average annual rainfall of this area is 88", abf
one third of this being received in the 8. W. monsoon period ang
remaining two-thirds in the N. E. monsoon period. Kodur ig o
known as in important fruit—producing centre and famous fop
Sathgudi oranges, limes and mangoes. There are about 7,000 aP
of cheeni gardens and 10,000 acres of mango gardens in Rajamypt t&
and the contribution of Kodur firka to the area under fruits in g
taluq is quite considerable. The outstanding feature of the area ig
occurrence of very deep soils (more than 8ft.) over the greater portjg
of the firka. The soils are mainly derived from quartzites and are §
general red to reddish—brown in colour and loamy in texture rig‘fy

Before

down to 8 ft., thus permitting good root developement. Being deriyg

from quartzites the soils are comparatively poor soils, lacking in 4} of the S0
essential plants nutrients. Their success for fruit growing must p soils.
attributed to the good depth and favourable physical properties. T A
water table is quite favourable, being situated at 20-30 ft. and ., ’de(i)}:;lei

quality of the water good. Wells form the main source of water- supp
for the areas under fruits. The area surveyed includes the following
villages : — (1) Pagadalapalli, (2) Rachapalli, (3) Balireddipalli, (4
Satram, (5) Reddivaripalli, (6) Kichchamma Agrabaram, (7) Chiyy

mainteny
soil, free
drainag€

varam, (8) Kapupalli, (9) Anantarajupeta, (10) Mangampet, (11) Text
Settigunta, (12) Janakipuram, (18) Maisurivaripalli. In Settigunta t determ|
there is & compact block of 600 acres of waste land and the utlhzatlo to reta
of this area for a land colonisation scheme was purposed some time! -
back. It is understood that trial borings by the Industries Departments he essenti
to tap sub-soil water did not meet with success and the scheme hag! not suitable
been given ap. Kodur is well connected by rail with good marketin“ rying but

centres for fuits but the road communications in the area requn‘
considerable improvement. ’

Panyam: With a view to getting an idea of the conditions’
obtaining in an ideal orchard and comparing the analytical data Withﬂ.
those obtained for the soils collected in the course of the survey, soil;:‘
samples were drawn from the famous Jaganmohini and Manoranjini®
gardens of Messrs P.V. Madhava Rao and brothers of Panyam,:
nurserymen and horticulturists of repute. One pit was put in the’
mango garden area, which consists of sandy soil and the other in thel
cheeni garden area which consists of very rich black loamy soil. Thes
soils in both areas are of considerable depth, possess ample natural®
reserves of calcuim carbonate and are well-drained soils, the water table ~
being situated at 40 ft. There are practically no wells in the area and 3§
the orchards and wetlands are supplied with water by a big tank fed by
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ennial spring from the Erramalai hills and the water is excellent
:sa.lity- Water is not available for, irrigation throughout the year.

: An interesting sample of incrustation that forms on the black

i]s round about the tank during the summer and which is gathered
| ld applied as manure to cheeni trees which are said to benefit
'nsidera,bly from the application, was collected and analysed. The
crustation has been found to contain 0.65) of nitrogen (practically
g whole of it in the form of nitrates), 0.59% of P,0,, 8.1% of lime
nd 1.347, of potash. The water-soluble salts amount to 5.67, nitrates
ad chlorides, accounting for the bulk of the salts.

: Before proceeding to discuss the results of laboratory examina-
Ltion of the soils it would be useful to review briefly the literature on

fruib soils.

Chief among the characteristics desirable in orchard soils are
od depth and texture providing for extensive root development and
the maintenance of continuously favourable moisture conditions in -
the soil, freedom from hardpan or impervious strata and good aeration

and drainage and freedom from soil alkali and salts.

Texture: The texture of the soil is an important consideration
as it determines largely the drainage. The soil must have sufficient
4 dy to retain water but it must at the sante’time drain off the
‘surplus. Sandy soils which are apt to dry out too quickly and lack
the essential plant food elements and heavy soils are in general,
not suitable. The ideal fruit soil is a light loam of good depth,

arying but slightly in the first four feet and well-drained (7).

Although the texture is &n important consideration it is
mpossible to attempt a definition of the soil requirements of fruit
rees in terms of mechanical analysis.- Experience shows that most
ruit trees are not particular as to soil type and are found to thrive
0 a wide variety of soils, ranging in texture from sands to heavy

loams. Tt is interesting to note that the soils of the Florida coast,

*lamous for pineapples contain 987 of sand. Although the ideal

texfure is a loam, sandy loams or even sands and heavy soils may

“be suitable for fruits where favourable moisture conditions are present
ud where the topography favours drainage (2).

Depth of soil: Most fruit trees have a comparatively deep
100t system. The extent and depth of the root system has an
:‘importa.nt bearing on the productiveness and length of life of the fruit
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trees.. The deeper the soil and the more suitable the texture, fhg
greater the development of root system. The minimum depth of
soil for most truit trees is considered tobe 5 ft. There are many
instances known in which soils are favourable for fruits simp]y
because of the extensive root development they ‘allow rather thay
fertility or moisture-holding capacity (6).

Drainage: Fruit trees are very sensitive to poor drainag
and cannot stand ‘ wet feet’, Thorough sration and drainage are
therefore, very important. The soil must be [ree from hardpan gy
impervious strata and no ground water must be present in the surfag .
four feet except shortly after heavy rain. (6). It was found by Oskam
that in New York fruit growing area, the limiting factor was drainage
rather than soil fertility (7). The colour of the soil gives an excelleng’
indication as to its suitability or otherwise for fruits. In the case’

of well-drained and @®rated soils the colour is more or less uniform

Tf the drainage is defective characteristic mottlings are noticed in the®
deeper layers of soil (7, 8). !

Moisture conditions in soil: Fruit trees requin -‘
continuously favourable moisture conditions throughout the growings

season. The moisture content of the soil, its amount and availability " ”
throughout the growing season has been found to be of greater ¥

importance than any other factor (10).

Importance of physical conditions: Broadly speaking
the physical condition of the soil is more important for fruit productions
than its content of the essential plant food elements. The mosi®
favourable soils are not necessarily the most fertile soils (2, 10). ‘AW
survey of orchard soils in Quebec has shown that a very productive :
soil for farm crops may not be quite suitable for fruits and conversely 3
a comparatively poor soil in good physical condition may give excellent =
results with fruits when properly fertilized and managed. If the g
physical condition of the soil is favourable, a good growth of fruit trees =

is often secured out of all proportion to what would be obtained from

farm crops on the same land (6). Differences in individual tree®

growth and productiveness are commonly noticed in orchards and

these differences have frequently been traced to variations in such =
factors as texture, drainage etc. rather than plant food content (2).%

Wallace from an analysis of the soil and pomological data obtained
for West Midland soils in England comes to the conclusion that striking

correlations exist between soil conditions and tree growth and that &
the soil conditions associated with success or failure in fruit trees ar®g
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]y physical in character (13). Thus special emphasis is laid on
ﬂivsi.cal characteristics of the soil — depth, texture, drainage
fiv;urable moisture conditions.

Water soluble salts: Most fruit trees are injuriously
octed by more than 0°27 of salts in the soil. According to Coit less
an 0°17 is considered safe. Saline irrigation waters are also
'menta.l. ’ ;
: Fruit soils considered from the chemical standpoint :
it trees require for their growth and development large quantities
t nitrogen and potash and only small amounts of phosphates (4, 12).

‘Nitrogen: In considering the manurial requirements of
. frees nitrogen is easily the most important and perhaps the
element needed for the most orchard areas. Fertilizer experiments
ed out in U. 8. A, and Europe have demonstrated that nitrogen in
dily available form is the only element of plant food that is
iformly a factor in the favourable responses when such are secured.
;ry high nitrogen content of the soil results in rank vegetative
th and decreased yields. Irrespective of the amount of nitrogen
nt, fruit trees have been found to thrive only when an adequate
ly of organic matter is maintained in the soil (4).

@ Potash: The potash requirements of fruit trees are
'oubtedly high and the importance of an adequate supply of potash
or the nutrition of fruit trees is recognised. Most orchard soils,
»wever, contain sufficient amounts of this element to make the

cation of it unnecessary and the use of potash is confined to
ore or less restricted areas where the deficiency is extreme,
trogenous manuring is ineffective or even harmful in the absence
adequate amounts of potash (11).

Phosphorus: The phosphorus requirements of fruit trees
quite low and on account of their deep-rooting habit fruit trees
able to obtain their requirements from the natural supplies in
80il. Fertilizer experiments have demonstrated that fruit trees

Dot directly benefited by the application of phosphates unless
deficiency is extreme (3). ;

Chemical analysis of soil: The chemical composition of

as determined by the present methods of analysis does not afford

s Accurate guide as to their suitability for frait growing. Soils that
unproductive from the point of view of ordinary farm crops are
found productive for fruits. Wallace (18) has shown that no
elation could be traced between the contents of plant food elements




soluble-salts by the electrical conductivity method for all samples{:
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3

in the soils and tree growth. Stewart has analysed the resp()ns;‘
fertilizer applications of trees growing in soils of varying Producg
and comes to the conclusion that the correlation betWeen 3§
fertility status of the soil as determined by soil analysis ang |
response to fertilizers is exceedingly slight or absent. In fact }
least response to fertilization 'was found in the soil ahalysing
poorest of all and some of the largest responses were found in
case of the chemically richest soils. Thus the relationship betwe
the chemical composition of the soils and their suitability for ff:
growing is very little understood (2) :

Soil reaction and lime content: Most fruit trees
tolerant of a wide range of soil reaction and are not so sensitive
are many of the ordinary field crops. Surface soils varying in p
from 45 to 7'5 have been used and no definite correlation betye
good or bad growth and pH could be traced within this range (1:
The bulk of experimental evidence points to the fact that fruit tre
rarely respond to applications of lime. Wallace in his survey of ¢}
fruit soils of West Midlands found excellent tree growth both on 56
containing natural reserves of calcium carbonate and on othe
showing lime requirements (18). Lime was considered essential fg
stone formation in stone fruits and was widely used for all kindg 1
fruit trees in the past. In view of the fact that fruit trees rarell
respond to lime and excellent tree growth occurs even on somewh"
acid soils, provided adequate amounts of potash are present regular g
heavy applications of lime are considered unnecessary. (11). 1

Citrus, however, is considered to be calcicolous in nature a.nl
its lime requirements are high. ‘Adequate potash may compensa,
for lime deficiency (9). In Florida the best quality citrus orchards
are invariably found on soils with good reserves of calcium carbonate;
In California the citrus soils all tend towards alkalinity. The be
quality citrus in U. 8. A. is grown on arid soils in Arizona. In Ital§
and Spain the citrus soils are of the terra-rosa type rich in lime and
often calcareous. In Nagpur oranges are grown on rather heavy
black soils rich in lime and underlaid with ‘murrum’ (gravelly subsol '
which provides good drainage. The soils of the most important citra
growing areas are thus well supplied with lime and this is supposed t0}

siddalor
ind Kot
enerally
ested an

contribute to the success of the orchard (4). 1. Ko
4 : | 7 2. Ry

Analysis of soils and waters: In view of the requirements: 3. Gi

of fruit soils stated above the laboratory examination of the soil“ 4. Vg
samples has been confined to the following : — (1) content of watet} 5. K¢
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ratural reserves of calcium carbonate (qualitative) for all samples,
zchanical analysis by the International method for roughly half
umber of samples, (4) Loss on ignition, unitrogen, lime, total

h and phosphoric acid, available potash and phosphoric acid and
sn 35 selected surface samples.

The location of the profile pits in the various areas is sholwn
maps 1 — 5. *The field observations and profile characteristics,
i,-ércentage of stones and gravel, the content of water-soluble salts
v{nformation regarding the natural reserves of calcium carbonate
e soils are given in Appendix I. The results of mechanical
ysis are contained in Appendix II. These results relate to the
earth’ obtained after the removal of stones and gravel (particles
fer than 2. mm. diameter) in the preparation of the soil sample
e analsis.  As will be seen from Appendix I, stones and gravel often
m large proportions of the soil and to obtain a good picture of the
ysical conditions in the soil, the results of mechanical analysis must
read in conjunction with the precentage of stones in the sample.
e results of chemical analysis and the pH values of the selected

rface samples are set out in appendix ITI, while Appendix IV gives
results of analysis of the water samples.

The soils of the areas surveyed are, in general, characterised
an extremely low content of water-soluble salts, Exceptions are
e black soil area near Ujjini (Kottur-Ujjini area), the area mnear
akkileru in Rudravaram, the area round about Kanchipalli village

Giddalore-Diguvametta) which is definitely alkaline and sticky, and
alireddipallo in Kodur firka.

As regards lime status the soilg from the Vontimitta and
iddalore areas are well provided with lime. The soils from Rudravaram
nd Kottur areas contain fair amounts while the Kodur soils are
‘generally extremely poor in lime. Data regarding the number of soils

tested and the number which showed effervescence on the addition of
dilute acids are given below :

No. of soils No. of soils No. of soils

Areg : showing eff- showi no
examined, s it )

ervescence. effervescence
L. Kottur-Ujjini 60 29 38
2. Rudravaram 93 55 38
L 3, Gidda]ore-l)iguva.mitta. 77 63 14
Vontimitta 70 53 T
5. Kodur 109 10 99

* The maps and appendices will be published in the next issue of the Journal.
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The total lime content of some selected surface sampleg f‘
the various areas surveyed is given in Appendix IIL. 1

As regards the content of the essential plant food e]emen‘
Vontimitta g,nd Giddalore areas are very rich in potash. Ty
perhaps, the soils of Vontimitta, the soil samples examined have e
extremely low content of phosphoric acid, both total and availa.b
The soil from the cheeni garden area, Panyam is a very rich gg
containing as it does 0'127 of nitrogen, 0°557, of phosphoric &c
0987 of potash and 3°77, of lime.

The pH values of the soils generally range between 8 angy e’
typical red soils showing lower values.

As regards the water samples the well waters from Rudra.vara
Vontimitta and Kodur are very good while those from Kottur ang
Giddalore areas are of somewhat high salt content and of doubtfy
quality for the irrigation of fruit trees. It will be seen that some wate
samples from irrigation sources which will be of no use whatever g
far as the areas surveyed are concerned have been collected. Fro
Giddalore some water samples have been taken from bore wells which
provide drinking water. Taking into account only the wells useg
for irrigation purposes and in the light of the information gathere\
during the survey regarding the quality of the water, the above:
conclusion seems to be justified.

Suitability of the sites for fruit cultivation: In the ligh
of the information available with regard to soil and water conditions in8
the five sites surveyed, their suitability for fruit cultivation is dlscussed

below :—
1. - Kottur-Ujjini: In view of the fact that the soils over the;L

greater portion of this area are comparatively shallow, the water tables
very low and the water brackish, this area is not considered suitable}

for fruits. x

9. Rudravaram. The favourable features of this area With" :

regard to the water table and good . quality of water have already been |
referred to. 1In the stretches of red soil area extending along the foofs

of the hills near Rudravaram, the water table is neither too hlgh,, :
por ‘too low and the conditions are quite favourable. Over thes

remaining portions of the area sufficiently deep soils tor proﬁtmble

fruit cultivation are met with. The water table is, however 3
somewhat high and this may adversely affect the lfe of the fruib S
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Reference has already been made to the fact that a great
:hmeﬂt to the development of the area is the lack of adequate
a communlcatlons '
D@gm)ametta Giddalore. Except near Diguvametia where the
re shallow, the soil conditions over the rema.lnmg portions of the
sare favourable. The greatest drawback to the development of
? 3 i:ea is lack of irrigation facilities, the water table being very low.
;ea civic Association of Giddalore have sent up a memorial to the
T Jector of Kurnool, praying for irrigation facilities by improving
alakunta and by damming the Sagileru stream at Kattiralabanda.
ege improvements, if effected, will benefit only an area of about 300
es and any large-scale development of the area will necessarily have
be dependent on the tapping of subsoil water supplies. ' About
_a-mile northwest of the level crossing between Diguvametta and
iddalore two new wells have been sunk recently. The water table was
und to be 20-25 ft. in the rainy season and the quality of the water
ir]y*good. The supply of water from the wells is veported, however
be poor, being just enough for 1-2 acres under vegetables and
hillies. 1t is possible that if tube wells are sunk adequate supplies
nd better quality of water may be available, The development of the
ea is intimately bound up with the availability of adequate and good
snbsoxl water and for deciding this question trial borings will be
necessa.ry As things stand at present, any large-scale and economic
development of the area for fruits does not appear to be feasible.

4. Vontimittia. Mention as already been made of the fact that
there is considerable erosion in this area and that the stretches of good
goil are nowhere extensive. There is therefore, very little prospect of
hny large-scale extension of the area under fruits. There are, however,
small but quite appreciable areas of suitable soil in all the villages
surveyed, especially in Nadimpalli, Cherlopalli, Kottapalli and Manta-
pampalli which can be brought under fruits. The area is characterized
by a high water table and very good water.

5. Kodur. The most characteristic feature of this area is the
occurrence of deep soils (more than 8 ft.) over the greater portion of
bhe firka. The water-table is mneither too high nor too low and the
qQuality of water good. The drainage is also good. The conditions
are, therefore, very favourable for considerable extension of the area
under fruits. The waste land near Settigunta is not considered
BUitable as the soils are of poor depth and subsoil water very low.
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Summary: ; : : ; Wallace |
1. The salient features of the five gsites with regard fo goif sandsto
water and other conditions are given. ! Bull.
9. The literature on the subject of fruit soils has been briefly 3 I
reviewed. 1 k. u
3. The results of the laboratory examination of the soil ang igr?. ;

water samples are discussed. 9
4. In the light of the above information the suitability of

the various areas for fruit growing is discussed. i
In conclusion the authors wish to accord their thanks ¢g

gri P. D. Karunakar M. Sc (Rutgers), A.R.L C., the Government
Agricultural Chemist for the interest he took in the work and for
helpful suggestions. 4
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ANNOUNCEMENT
The Ramasastrula-Munagala Prize, 1949
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ultural science.
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the prize awarded at the time of the Conference.

7. Paper or papers accepted will become the property of the

nion and the Union reserves to itself ‘the right of publishing all
any of the papers. :

8 All reference in the paper to published books, reports or
8pers by other workers must be acknowledged.

9. Any further particulars may be obtained rrom the Secretary,

Madras Agricultural Students’ Union, Lawley Road P. 0.,
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