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DETAILE) :SOIL ‘SURVEY AND LAND . USE .PLANNING
'OF THE OPERATIONAL RESEARCH .PROJECT FOR
INTEGRATED AREA DEVELOPMENT IN THE
UNION TERRITORY OF DELHI

[ R RN

de INTRCDUCTION :

The Agricultural Extension Division of the Indian Agricultural
Research Institute has been analysing the problems concerning agricule
tursl development in the Delhi Territory which 1im{t agricultural pro-
duction. These problems mainly relate to salinity, waterslogging and
poor quality of irrigatign water, limited water supply for irrigation
and other inputs, dense population in the villages resulting in large
number of small and marginal farmere, high cattle population etc.,
leading to low average yield per hectare of land. The Institute took
up the Operational Resesrch Project to tackle the problems mentioned
above. For this purpose, in the first instance four villages were so=
lected in the Territory namely Sanoth for reclamation and management
of saline soils and saline ground water, Holambi Kalan for develop -
ment of marginal farms, Ghoga for improving limited supply of irri -
gation water and agricultural production and Bawana for maximising
milk production.

Detailed soil survey of these villages was taken up to pre -
pare a s0il mep and evolve suitable land use plans according to the
productive potential of different soils.

2. DESCRIPTION OF THE AREA

2.1 Location ard Extent

Sanoth, Holambi Kalan, Ghoga and Bawana, situated between
28%46° to 28°50' N latitudes and 77°2' to 77°7' E lonoitudes in
the Delhi Territory form contiguous villages in Alipur and Kargh-
awsla Blocks. The index map shows the location of the villages.
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242 Climate :

The climate of the area is seni-arid with extreme summer and
winter seasons. June is the hottest month and January, the coldest.
The maximum temperature in summer months varies from 43.9° to 45.0°C,
The mean maximum and mean minimum temioeratures in summer are 38.8°C
and 25.4% respectively, The mean maximum and minimum temperatures
in winter are 22.7°C ard 8.4°C respectively. Mean summer tempera - .
ture is 32.1°C and mean winter temperature is 15.5°C. Mean annual
temperature is 25.2°C. The difference between mean summer and mean
winter temperatures is more than SOC, thus qualifying for hypecthe-
rmic regime.

Dust storms are common in May and June when the day temper-
ature rises to 40.5°C, During this period the mean wind velocity
is more than 10 Km per hour.

The mean annual rainfall recorded during the last 30 years
(193L-60) is 714 mm. Paliwal and Yadav 1976, stated in the "Cua =
lity of Irrigation Water - Delhi Territory" that average rainfall
for 4% years was 754 mm. A maximum rainfall of 1230 1m was recor-
ded in 1964 and the lowest of 321.8 mm in 1938. The rainfall dur-
ing June to September in 1975 was also reported as high when it was
1156 mm. Nearly 90% of the rainfall is received from the southwest
monisgon during July-September and the rest in winter. Rainfall and
temperature data are illustrated in the ombrothermic diagrams (Fig-
ures 1 & 2) and Table }.

2.3 Geology

"The geology conmslists dominantly of the alluvium deposited by
the river Jarmuna and its tributaries. The alluvium is of mixed ori-
‘gin both from the Siwaliks and the Himalayas. Besides, the posgibi-

L ity fof alluvial material brought by Aravillis is not ruled out.” The
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Station : NEW DELHI (SAFDARJANG) 1931w60

WMonth , Jemperature(ocy + Faintalk  Relative ' Vapows .
~v {mm) humidity ' pressure
| Max. ! Min. : r: r% ' in n:r'."l'(lig):;‘
! ! ' Morne ., Even- ' Motnwy. ., Evene .-
: : . :ingr v ing L ing  .inmg
is P AN A PR S - YU A YR FRNE T : P
Janvary 21,2 Te2 24,9 48 62 3.5 5.9
February 23.¢ 10.1 21s8 45 59 3.7 3.8
March 30.2 13.1 T16.5 37 48 4.0 64/L
April 36.2 2140 6.8 32 37 5.4 6.5
May 40,5 26.€ 7.9. 34 kL Te6. B.2.
June 39.9 28.7 65.C. 53 53 12,1 13.3
July 35.2 27.2 21l.1 86 88 17.2 19.0
August 3347 2641 172.9 89 92 17.4 i8.9.
September 34.1 24.€ l49.,7 75 82 13.9 16.0
October 33.1 18.7 Jle2 47 59 Te2 2.6
November 28.7 i1.8 l.2 il 48 & 6.0,
December 23.4 B.C 3.2 36 35 3.2 Sl
Mean 3Zel 15,5 - 51 59.8 8.2 L1040
Total 714.2
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analysis of sand fraction indicstes uniformity in geclogical mat-
erial up to about 200 cm depth. Quartz and feldsfars more or less
occur in equal proportions. The soils also contain significant
amount of mica, to the extent of 10 to 20%. The dominant heavy min-
erals in the samd fraction are chlorite amd biotite mica. Garnet,
pyroxyne , amphibole etc. are present in small amounts. Wind modi-
fication of the soil forming material is apparent.

2.4 Geomozrpholoqy @

The villages surveyed in the Delhi Territory form a part of
the old alluvial plain of the Yamuna anrd its tributaries. The area
can be divided inte following geomorphic units.

(1) Levees - These are naturally undulating but modified by
leveliing operations. Ox-bow lakes and old channels along the lev=
ees are visible at some places in Sanoth village.

{(ii) Terraces - Llow level terraces are recognised in the ares
which fora the upper-most land form unit in the villages. Terraces
are nearly level and they can be divided into upper and lower parts.
These stand over 3-4.5 mt. from the lowest point of the basin or mea-
nder plains.

(i1i) Alluvial Plains - These are nearly level lands in between
streams. They are divided into low level alluvial plains and upper
level alluvial plains based on thé¢ general variation in relief.

(iw) Basin » This is the lowest part with concave relief and has
high ground water being situated along the river.

(v} Old Meander Plaine~ -These are recognised -to occupy the lo-
west positians in the villages. . Théy are built up by the flowing
stIeams e «

™
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The geomorphic units are indicated in the physiographic
Rap «

The slope of the levees ranges from 3-5%, wheresas terracas
are generally level lands with slopes up to 2%, Basing hove less
than 1% slope where-as meander plains are level lands with slopeg
up to i% The relief patterns can be distinguished on 1 : 30,000
aerial photographs. Contour maps of scale 1 : 20,000 show eleva-
tion differences in terraces up 10 5 to & m from the lowest point
to the highest point.

The area is drained by Bawanra ezcape fed by different iink
drains. Even though the villages have a good net work of drainage
lines to drain the water to Yamuna, the waterlogaing problem stili
persists in localised farms due to construction of roads, rail em-
bankments, etc. without providing for proper drainage Ways.

In the basin amd meander plains, water stagnation is <omzon
dvring rainy season due to lack of maintenance of existing dreins or
proper discherge im thess draing,

23 Natural Vegetation :

The vegetation comprising common trees, shrubs, herks ard
grasses are given below. ’

The only timber tros is Dalbergis sisco (Sisam) ard other
trees are Ficus religioss (Pipal), Flcus bencalensis {Barota},
Accacla arabica (Babool), Azadirschis indica {Neam), Butea monos~

perms {Dhak), Zizyphus jujuba (Ber) and Tamarirgus indica (Temazrind).

Te frutt trees include Mangifera indica (Mango}, Psidium
guava (Guava), Morus alba (Saitoot), Eriobotrya Japoriica (Legut),
Syzyguim cumini (Jamun), Punica granatus (Pomegranate), Azgle

kb
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maxmeles (Bael fruit) and Mamlkara hexandra (Khirni}.

A large number of herbaceous plants found in habitats like
cultivated fields, fallow fields, road sides, waste land etc. con-
tributing to the weeds in kharif crops are Cyprus rotendus (Deéla),
Euphorbia draeum culeidus (Dbudhi), Phyllanthus niruri {Hazardana),

Cynodon dactylop (Doobgrass) and Sachrum gponteneum (Kans ).

Those associated with rabi crops ae Chipopodium album (Bathu),
Chinopodium murale {(Khatua), Asphodelus %.nifolius (Paygi), amd Lathy-
rus sativum (Matari) and others Euphorbis hirta {Dhudhi), Zizyphus .
numalaria (Jherberi) and Argemone maxicana {Satyanashi).

2.5 Present Land Use 3

The present land use data pertaining to the willages are
given in Table No. 2 and 3. It is seen that larger ares is under
rabi crops as campared to kharif, Jowar and bejra are msjor kharif
cropss. In addition, sugarcarw amd other crops are also grown. Bajra
is generally tuken under dry land farming conditions. Jowar gets
some irrigation amd is used for foddex. Among rabj crops, wheat and
barley are the major crops. Wheat is grown quite ewtensively under
irrigated conditions. Irrigstion water is available partly through
Jamuna canal ard partly through tubaewells. The ground water quality
is variable. Majorlty of the tubewells in Sanoth village do not have
goad quality waters The quality of canal water, however, is good.

In Sanoth about 220 ha ware under kharif crops. About 50X
of the ¢rop area under jowar in 1974-75, was under irrigation. Other
crops wers paddy, groundnut, guar amd vegetables. In rabi an ares
of about 300 ha was cown and wheat accounted for about 90X of the
cropped srea. About BOX of the wheat ares was under irrigation.

In Holambi Kalan, im kharif about 270ha were put to culti-

e
e
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Iabie No. 2
PRESENT LaND USE IN HECTARES (KHARIF)
Crops " Vill. -Holambi Kalam | Villgge - Sanoth Village - Ghogs Village - Bawana
9
974 1973 1974 1974
Irri-' Un~  ‘Total ] Irri- ‘Un-'Tetal | Irri-'Un— ' Total Irri- ' Un- ' Total
ge- ' Irri- ! ga- ' Irrd- ga= ' Irrpisf ga— ' Irrid
ted ' ga~ ' tod ! ga- ted ' ga- ! ted ' ga- '
' ted ! ' ted ' ted ' ' ted !
1 1 L] 1t t t 1
~y T Y . ¥ i M v
1. Re 3. . 4. S5 ., 8 ' 7. 8 9. . 1Dy il 1 i2. : )3
Jowax (Fodder) €.8 72.4  73.2 3B.4 31,6 TOO 22,4 39.2 6l.6 192.3 93,5 285.8
Bajra 0.4 36.0 36.4 4.6 70.6 T4.6 2.8 38,0 40.8 30.3 66.7 97.0
Padgy 17.2 0.4 17.6 6.0 - 6.0 4.0 - 4,0 13.7 0.4  14.1
Maize 23.2 1.6 24,8 - - - 5.6 - 546 3.3 - 3.5
Cotton 2.8 1.6 4,4 - - - 1.2 Oué 146 11.7 le2 129
Guar - 6.4 6.4 0.8 4.8 5.6 0.8 - 0.8 - - -
wrher 0.4 0.4 0.8 - - - - - - - - -
Sugarcene 0.8 - 0.8 - - - 7.6 - Teb 47.3 O.4 47,7




la 2 3 4. S [N T 8, 9 10 Sda PN 13
Vegetables 1844 - 18.4 9.6 - Gu6 1446 - 1446 - - -
Fiowers 10.4 - 10.4 - - - - - - - - -
Dhiancha - 7.6 7.6 - - - - - - - - -
hillies 3.2 - 3.2 - - - - - - - - -
Miscellaneous - - - - - - - - 0.4 19.8 - 19.8
crops
Total : TTe6 12644 212,00 5848 107.0 1658 59,0 7T7.6 136.6 318.& 16242 48C.8

(eontdeess®/eannss)
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Table No. 3
PRESENT LAND USE IN HECTARES ( KHARIF)
Crops Vill. - Holambi Kalan | Village - Sanoth Village -~ Ghoga Village -~ Bawana
1975 1974 197 1973
Irri-, Un- o Total § Irri-, Un- 1 Totdl Irzi-y Un- 1 Totel] Lerier Ume * Total
{( 98- o+ Irria ga= 4 Irrie ga- . Irri., ga~  Irrid
v ted | ga- , ted . ga- . ted . ga- , ted , ga- !
é v ted v » ted v ted [ ted :
& - - 1. L o e — 1 . S—
la ¥ 2e 4 __3s ., 4. N D G . T. By 9., 10. Al g 12, " TTTRC
wheat 323.2 - 323.2 188,8 28,0 216.8 128,7 - 12B8+7 7T25.8 6.8 732.6
Barley TTe2 6.4 83.6 42,0 30.4 7T2.4 0.4 0.8 1.2 .I.m.b 17.8 il7.8
Lraim 0.8 2.0 2.8 - - - - 4.4 Gd - - -
Pea A6 - 3.6 - - - - - - 21.0 0.4 21.4
Flowers 3.6 - 3.6 - - - - - - - - -
Vegetuobiles 3.6 - 3.6 - - - 3.6 3.6 36 - - -
( Tama o)
Mustard et - Oud [07%:1] le6Q 2.4 [o - - Q.4 - - -

{Taranira)

(contdesssss 10/vavas)
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T 7z 3. 4. S. 6. 7. 9. 10, 11, 12, 13,
Fodder 9,2 - 9.2 6.4 - 6.4 26 - 5.6 112 0.k 1le6
{ & roeen etcs)
et i - - - a8 1,20 2.0 C.B - 0.8 33.6 3.2 36.8
Thillies - - - - - - 0.8 - 0.8 - - -
Tatal : 361.60 8,4 370.0 238.,8 61.2 300.0 140.3 5,2 14%.5 B891.6 28.6 920.2

P PRV U TRRIRTN MFCTN < R S N PR NS R B e AR P ] $.6.6.6.6.6.6.6.6.6.0.0.¢.0.0.0.0.¢.0.0.0.€.0.0.0.0.0

/8-
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vation and about BO hs were under irrigation. Jowar occupied mesrly
73 ha. Other crops were bajra, meize, paddy, vegetables, dhainchy,
atc. In rabi out of 370 ha cultivated, more than 98% was put under
irrigation. Wheat occupled 85% of the eropped area.

.. .In CGhoga, in kharif about 130 ha were cultivated of which
sﬂd'ﬁa rocelved irrigation. Bajra and fodder jowar occupled 50¥ of
the srea. Other crops were paddy, maize, sugarcane, vegetables etc.
@he;t occupled about 90% of the area in rabi and most of it was irri-
qated.

In Bawana, in kharif about 500 ha ware cultivated, 60% of
thig was under irrigation. Jowar accounted for about SO of the
area. Bajra and sugarcane weére oiher important crops. In rabl
920 ha were put to cultivation and more than 95% was irrigated.
Whest occupied more than 85% of the cropped areas, The dzta on cro-
pping shows that there ic considerable variation in the cropping
patterns followed in these villages. But dominance of wheat is
apparent. Date regarding irrigation and their source are given in
Table No. 4.

3. SURVEY METHD®S :

3.l During the initial review offthe area variability of the soils
was established. During this review, aerial photographs of 1:30,000
were used to broadly identify land form varistions of the alluvial
plains. While traversing it was found that the difference between
elevations was quite significant within the villages. The soils are
mainly of alluvial origin from the river Jamuna and its tributarieg.
The soils occur on old levees, river terraces, old meander plains
besins, and interfluves, The soils are believed to be of recent ori-
gin. The soil profiles vary in their textures from sandy to clayey.
The most imoortant differentiating characteristic is, thereforé. soil
texture. Within the textural variations, presence or asbsence of cale
cium caxbonate in the soil profile is another important differentiating

\\5
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Tab:e Noe 4

IREIGA I AREA IN HECTARES

P rtacilads Holambi Kalan g Sannth Chiga Bawana Remarks
U TR - . 3. Z 5. 2
Toral aa 550.0 403.0 25T 0 16T76.00
Toetsi uitivated area 619.2 § Recoxd not 212419 1333.60
g availible in From Tehsil
- i - = the rehsil ,A
Tatal lr-in wed Areas 429.5 } b.csuse of 19750 947.60 . Records
‘:! . wmsolidation
Total Uneircigsted Area 187.6 ) woTK in 14430 588 +00 |
} progress i
Arca Ircigated by Conals 242.4 4 . 28.00 644.40 ‘
. P . H
Iriigited by Tubewells 183,2 3 149,00 126.00 !
) v
irrigated by wells 4.0 6 - 0.0 E
RABI 1) Irrigated 3616 1§ 238.3} 178434 713,80 } From
v 1974 1197% 1575 11975 .
ii) Un-irrigated 8.4 | 6.2} 16.55 | 232.00J: Patwari's
Sy - : Re .
Total : 37040 30040 193.13 945,20 cards
ﬁ (contd..o.-u/......)
F. w r - -
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1. 5. . Je 4, 5, Ge
: . Exom
KHARIF : 1) Irrigated. 776" 1974 56.8 ' o7a 5909 1 1974 12670 ! 975  Patwari's
ti) Unirrigated 12644, 107.0 80.97 : 236.80 ; Record
Total ¢ 204.0 165.3 140.06 ) 363.50
SCURCYS OF IRRIGATION :
a)  Number of Wells 7 - 2 1)
b} Number of Tubewells 65 16 25 54
4} viorking 60 14 20 49
ii} Neon-working 3 2 5 5

A ek e e e e g m e g e A A AR b e s m s b g m g ey e g 8 B b e s =8 e b= dh g em b g

-
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chaxscteristic . 501} werdes are difforentisted mainly on these
two characteristics. Halomorphic soils cccur as in the case of
‘Banoth village whith are highly saline and sodic with accopenm .ntf:
high oround water. Saline ard high ground water phases of saone of
ths eerles are also recognised.

3.2 Base Maps :

Base maps used for soil survey were of 1 : 4000 (16" = 1 aile)
cadestral maps. These maps contained the field boundsries. 100 motre
orids were drawn on the base maps. Besides the  cadestral ﬁaps, aerial
photographs of 1 : 30,000 amd topographic maps of L : 20,000 were also
used during the survey to help in the separation of land form units
ard drawing of boundaries of various land forms om the cadestral maps
through actusl traversing.

3.3 Survey Technique :

After separating the lamd form units, auger bores were taken
up to 125 cm depth and the scils were identified on the basis of te-
xture and presence of calcium carbonate. Auger bores were also exa-
mined at regular intervals of 100 metre grids and phases of surface
texture, slope, salinity and high ground water-tasble were mapped. The
scil boundaries were drawn broadly on the basis of land forms and by
interpolation within each land form the units separated during the
traverse.

Representative soil profiles (pedons) were studied up to 150 om
depth in newly open dug pits. Morphological features were studied ard
samples drawn from different soil horlzops for laboratory characterisa-
tion. The units of mapping comprlse soil series, phases of surface
texture, slope, salinity and high ground water-table.

3.4 Map Drafting :
The soil mapping unit boundaries were drawn on overlays of the

<
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base maps of the villages. The scale of the Soil map was same az that
of field base maps to facilitate ‘the use of the soil msp for putpeses
of plarning and execution by different agencies. Howover, the mep of
Bawana was reduced to half the scale of the cadestral map for cofivéens
ience of handling and at the same time without loosing any details.
The soil mapsof the villages have been presented sepsfately with an
irdex map showing the location of the four villages in the Delhi Torrie
torys The report is compiled for sll four villages together. The idea
of giving four village maps sepaTately is with the view of keeping the
size of the sheet within manageable limits as also for providing these
maps to villagers independently,

For the purpose of comprehensive reading 2 consolidated soil
map of 1 t 16,000 is given by photographic reduction of the original
soil maps of 1 : 4,200,

From the soil map, different interpretive maps ware preparede

4. DESCRIPTION OF SOILS :(Series descriptions are given in the
Appendix)

4,1 Coarse Textured Soils :

4.1.1 Razapur Series {R) = 43454 hs i.0a le51%.

The soils of Razapur series occur on old levees, They
are doninantly loamy sand to sandy loam in the series control section
(15-100 en}. The soils are droughty with free internal drainage.
Available moisture capacity of soils is low which is estimated at 4.1 ¢m
for 60 ¢m profile denth and -less than 7.0 cm up to 100 cm profile depths
The lands of Razapur unit which are on slopes up to 3% need toc be leve-
lleds These soils are susceptible to wind erosion. They can support
short duration crops during rainy season but need frequent irrigastion
water during rabi due to high lass of iriigatidn water by percolation.
The surface soils are in most of the cases loamy sands Their potential
fertility is lcw. Following phases of the series are mapped ; =

CVP
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Fan - BRazanur loany sand on 1% slope. A
RaB - Razapur lcamy sand on Jl-32% slope.
ff fhfl - Razapur loamy sand on 3-54 slope.
4ele2 Kakra oeries (Ka) = 126,16 ha i.es 4,375

Kakrs weries occur on old levees with 1 to 3% slove Lut
they are generally levelled. The soils are doninantly fine szndy loam .
{15-1C0 wm)s They oceur on the lowsr part of levecs wherever they are
associated with fazapur series. Available meisture capacity of the
s0ils is 4.4 cmup to 60 cn srufile denth and more than 8.4 ¢m up to
100 ¢m nrefile denths Under rainfed conditisns, they are suited for
short duration deep rcoted cropse In rabi they need frequent irriga- 4
tion and nexcolation loss of irrigatics: water is expected. Thelr poa
tential fertility is tow.

The larmds need levelling ard are susceptible to wind erosion.
Following phases of Kakra series are mapped :

KaaA = Kakra loamy sand on 0-1% slope.

KaaB -  Kakra loamy sand on 1-3% slopes
These are more droughty.

KabA = Kakra fine sandy loam on 1¥ slope.

KaBA - . Kakra fine sandy loam on l¥ slope, with *
calcareous surface soil.
KabAs -  Kakra fine.sandy lcam on less than 1¥ slope,
salineg.
KabB - Kakra fine sandy loam on 1-3% slope neoed
_ levelling.
KabB - Kakra fine sandy loam on l-3¥% slope with

calcareous surface soil, require levelling.

4el.3 Hamidpur Series st] 92,89 ha 1-9.-3.492& 4

The soils of Hamidpur series occur on upper part of the

v
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old meander plain on slopes of 1-3% adjoining the old levees. Thoy
are dominantly fine sandy loam to losm in the series control section
(13-200 em) and celcareous throughout the profile. Available moig~
ture capacity of the soil is little above 7 cm up to 60 om depth of

the profile and 11,3 cm up to 00 cme The soils are less droughty as
compared to Razapur and Kakra series . They are better sulted to craps
despite limitations due to drovghtiness. In rabi they respond well to
irrigation. Their potentisl fertllity is moderate due to low retention
caracity of nutrients and presence of lime within 50 cm depth. They are
susceptible to wind erosion. Following phases of Hamidpur series sre
mopped § -

HdaA ~ Hamidpur loamy sand on 1¥ sliope.

HdbA - Hamidpur sandy loam on 1% slope.

HdbAs « Hamidpur sandy loam on 1% slope, salina.

HibB = Hamidour samdy loam on 1-3% slope.

HJbB2 - Hamidpur sandy loam on 1-3% slope, moderately
eroded. ‘

HibBs = Hamldpur sandy loam on 1-3% slope, saline.

HdbB2s - Hamidpur sandy loam on 1-3% slope, moderately
eroded, saline.

HdcA -~ Hamidpur lcam on 1% slope.

442 Fine Loamy {loam and Silt Loam) Soils :

4.2.1 Holambi Series (H) = 392,97 ha d.0. L3457,

Soils of Holambi series are mapped in the upper part of
the allunisl terraces occupying a position higher then the meander
plains. Holambi serles are dominently loam to silt loam in series
control section (15-100 ecm). They occupy the highest topographic
positionss These soils are associated with Nabhy series. Available
moisture capacity of the solls is about 9.0 c¢m up to 60 un depth acd
about 15.7 cm up to 100 ¢m profile depth.

During years of normal rainfall these soils can support

V)




-T s T Tt «—

- 18 -

all the climatically adapted crops of the region. Fhases with fine
sandy loam texture on the surface may show droughty nature. The sa-

line phases may require leaching and growing salt resistant crops. A
In rabi, the soils will respond well to irrigation and can support
most of the crops. Thelr potential to retain nutrients is goods Fo-
llowing phases of Holambi series are mapped : =~
HaB - Holambi loamy fine sand on 1-3% slope.
HbA = Holambi fine sandy loam on 1% slope.
HbB - Holambi fine sandy loam on 1-3% slopes
HbBs - Holambi fine sandy loam on 1-3% slope, salins.
HbB2 - Holambi fine sandy loam on L-3% slope, modera-
tely eroded.
HeAs - Holambi Loam on 1% siope, saline. &
HeAd - Holambi loam on 1% slope, high grownd watsr.
HeB - Holambi loam on 1-3% siope.
HEE - Holambi koam on i-35 :lip#, .0 "ayeous.
HeBd - Holambi loam on 1-3% slope, calcrroous, high
ground water.
HeBs - Holambi loam on 1-3X% slope, high ground water,
saline. -
HeB2ds ~ Holambi loam on 1-3% slope, high ground water,
saline.
4.2.2 Daxyapur Series (D} — 377,41 ha i.e. 13.12%. 2

Soils of Daryspur series occur mostly on the lowest posi-
tions of the terrace and upper part of the meander plains. Daryapur
serles are dominantly logm to silt loam in series controi sectyon (18-
100 cm). The scils are calcareous throughout the profile. Avallable
moisture capacity of the soil is about 9.0 ¢m up to 60 cp and 15.5 cm
up to 100 om profile depths They are suited to a variety of iabi crops
but the surface texture phases of fine sandy loam may be aroughty. Thay
respond to irrigation and a variety of crops can be groen. These soils 4
£an also hold plant nutrients. Daryapur.soil may present sume probleas
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due to ;i‘innce of free lime in the upper part of the profile. The
saline phase units need leaching and phases of erosion need conser—
wation measuvres to check erosion. Following phases are mapped : -

DbA = Baryapur fine sandy loam on 1% slope.
DbB = Daryapur fine sandy loam on l-3% slope.
DbAs - Daryapur fine sandy lcam on 1¥ slope, saline.
DbBe - Daryapur fine sandy,loam on 1-3% slope, saline.
"DbE2s - Daryapur fine sandy loam on 1-3% slope, moder-
ately sroded, saline,
Dca = Daryapur loam on 1% slope.
PeAs -~ Daryapur loam on 1% slope, saline.
DeB = Daryspur loam on 1-3% slope.
DcBs ~ Daryspur loam on 1-3% slope, saline.
' DeB2 - Daryapur loam on l-3% slope, moderately

eroded.
. DcB2s - Daryspur loam on i-3% slope, saline.
DcBds = Dearyapur loam on 1-3% slope, high ground water,
saline.
4,3 Fine Loa Loagm to Silty Clay Loam) Seils :
£.3.1 &bha Series (N&) 560 ha i.e. 19-46%-

S50ils of Nabha series mostly occur on high elevations
of the terraces. They are situated away from meander plains which
occupy the lowest position of land forms. Nabha soils are dominantly
losn to silty claf loam in series control section (15-100 cm}. Avai-
lable moisture capacity of the soils is about 12.4 cm at 60 cm profile
depth and 21 cm up to 100 cm profile depth. They are suited to all
the climatically adapted crops during years of normal rainfall. They
will respond to normel level of management and general recommendations
should result in optimum production in these soils. During rabi, they
will respond to irrigation and can support all the rabi CIops grown
in the region. Under unirrigated conditions drought tolerant ard deep -~
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rooted crops can be grown where irrigation facilities may not be
davailable. The fertility potential of Nabha series is good. Saline
phases need leaching to remove salts and phases of erosion noed con- A
servation measures to check soil erosion. Nabha solls show highest
potential for producing wheat crop. Following phases are mapped i1 -
NabA - Nabha fine sardy loam on 1% slope.
NabB ~ Nabha fine sandy loam on 1-3% slope.
Hach - Nabha loam on L% slope. +
NatA = Nabha loam on 1% slope, calcarecus.
NacAs - Nabha loam on 1% slope, saline.
NacAd - Nabha loam on 1% slope, high ground water.
NacB - Nabha loam on 1-3% zlope.
NatB - MNabha loam.on i-3% slope, calcareous. N
NacBs = Nabha loam on 1-3% slope, saline.
NpdA  ~ Nabha clay losm on 1% slope.
NedAd - Nabha clay loss on 1% 2iopa, -3 ground waters
HadB ~ Nabha clay loam on 1-3X slcpe.
NadBs - Nabhz clay loam on 1-2% slope, saline.
NadBd - WNabha clay loam on 1-3% slope, calcareous,
high ground water.
40342 Hissar Series (Hi) ~ 335,14 ha l.e. 11,77%.
Hissar series occur on lower terraces and along the 3
meander plainse They are dominantly loam to silty clay loam in
serles control section (13100 cm)s Available moisture capacity of
soil is 1243 cm up to 60 cm profile depth and 22.0 cm up to 100 ¢m
profile depth. These solls are suited to a variety of crops in years
of normal rainfails During rabi they will respond to irrigstion to
wheat a'nd other crops. Under unirrigated conditions drought tolerant
and deep—rooted crops can bs grown where irrigstion facilities may not
be available. Fertility retention of Hissar solls is good. They may
present problems due to lime in the upper part of the profile. Ihe 4
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foliowing phases are mapped : -

HibB - Hissar fine sandy loam on l-2% slope.

Hibls Hissar fine sandy loam on l-.,. .lope, saline.

HicA - Hissar loam on 1¥ slope.

HicAs - Hissar loam on L% slope, saline,

HicB - Hissar loam on 1-3% siope.

HicBs - Hissar loam on 1-3% slope, saiine.

HidA =~ Hissar clay loam on 1X slope.

HidB - Hissar clay loam on 1-3% slope.

HidBs =~ Hissar clay loam on 1-3% slope, saline.

HidB2ds- Hissar clay loam on 1.3% slope, moderately
eroded with high ground water,saline.

4.4 Fipe Clavey Soils :

4.4, Ghoga Series (G) ~ 161.73 ha f.e. 5.62%,

Ghoga seriss occur on the old flood plains which are

subject to flooding during monsoon. Ghoga soils ocour mostly on 1%
slopes They are deminantly heavy silty clay loam to claysy in series
ceatrol section (15-100 ¢m). Available moisture capacity of the soil
is about 14.3 cm up to 60 cm profile depth and more than 24.4 cn up
to 400 em profile depth. During rainy season these solis become wet
on flooding and hence they are problematic te grow 'normally adapted
crops of the region like bajra, jowar and kharif legumes. They are
suited only for paddy. During rabi they will respond to irrigation.
Moy may be put under unirrigated crops to utilise the stored moisture
in rabi. Their fertility retention capacity is goods They neod pro-
per surface dralnage to avoid stagnation and fiooding.

G|dga calcarecus variant is mapped in the area. Thesae
soils occupy lower positions than Ghoga soils in the lardscape. The
soils are subject to flooding and stagnation. They are similar to
Ghoga series in other respects and limitations to management.Following
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phases are mapped

GeA = Ghoga losm on L¥ slope.

GeAd -~ Choga loam on 1X slops, high ground water.

GdA  ~ Ghoga clay loan en 1% slape.

GdAs -~ Ghoga clay loas on 1% slope, seline.

GoAd -~ Ghoga clay loam on 1% slope, high ground water.

4.4.2 Bhoopnx eento (KD = 3iewd v Loee 40100

Khampur series occur on old ueander plaing and basins,
These soils arz c¢lay loaa to clayey in the series control sectiom ard
are calcareous. They have charscteristic grayish colour and mcttles
due to poor drainags conditions., Available soil moisture capasity is
14.1 em in 60 an profile end 24,0 cm in 100 cm profile. The solls are
botu saliny and sodic in nature. Ground waier-table remains high duz-
ing monsoon and winter seasons. Khawpur soils have been mepped in
Sanoth village. They are typical from classification point of view
hence they have been descriows ss a supasrate series. They are likely
to be mapped ln similac areas in the Delhi Territory and adjoining
States like Haryana and U.P,

Khaanpur series need to be reclaimed for growing cropss
Drainage has to be provided to ke¢p the ground water level low. After
initial reclamation paddy and wheat can be grown. Following phases
have besn mapped : ~

Kcad - Khampur loam on 1% slope, high ground water.
KdAs - Khampuxr loam on LX slope, salines

4.5 Fine Loamy OUver Coarse Loarmy or Sandy Soils :

4.5.1 Santosh Series (Sn) =~ 19.5é ha f.e. 0.63%

Suntosh series occur mostly on old meander plains. The
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soils are charscterised by the occurrence of cogras loamy or sandy
material below 50 te 60 cm d2pih from the surfgce. Thay are calcar-
s0us« They may alsc have high ground water due ta ““air location

in the meander plain. Available moisture capacity . soil is 9.0 ca
up t¢ 60 cm depth and 13.0 cm up to 100 cm depth. The soils can grow
all the climatically asdapted creps during normal rainfall years. Their
fortility retention capacity is good.

During rabi season they respond tc irrigation amd supp-
ort a variely of crops. Saline pheses need to be lesched *o- remeve
galis. Foliowing phases are mapped : -

SnbA .- Santosb sandy loem on 1% slopwe

S5ncB -  Santoshk loam on 1-3% slopa.

SncAd -  Santosh losw on 1% slope, high ground water.

SncBis «  Santosh loam on 1-3% slope, high ground water,
saline.

5ndA  «  Santush slay loam on L% siopa.

Galel §pm_ﬁ*’ 593'{{.:‘ *';S_r‘! n Suedl A $.9. 10%’

Senoth series axs mapped in meander plains. The soils
are fino losmy over cuarse loamy or sandy., The sardy loam or sapdy
material may be present balow 40 cm depth in the profile. Unlika
Santosh serlor, thess solls exhibit characteristie colour and mottles
due to poor dralnage conditions. Sanoth soils have high sroulwater
and they are highlwsaline though the 3res under these soils is not
encugh to give seriez status, they are likely to occur in larga arease
Burther, thay are typical for classifying.

These solls need drainage and leaching of salts to mske
them fit to grow cropes Quite a large arer of the solls is mapped in
Sanoth village. After reclometion, a varioty of creps can be grown.
Following phases are mapped & ~
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ScA = Sanoth loam on 1X slope. 5
S5¢cAad =~ Sanoth loam on 1% slope, high ground water.
4.6 Coarse Loamy Over Fine lLoamy Soils :
4.6,1 Nagar Series {N) - 4,44 ha 1.e. 0.14%

Soils of Nagar series are mapped in meander plains. They
have coarse loamy (sandy loam or loam) over fine loamy (silty clay
loam) textures. The silty clay loam may be present below €0 cm depth
in the profile. Available moisture capacity of the goil is 6.7 om up '
to 60 cm and 1l4.8 cm up to 100 cm depth profile. They have saline amd
high ground water phases and are moderately well drained to imperfectly i
drained.

These phases need drainage and leaching or scrapping of
salls to make them fit to grow crops. Growing Dhaincha as green manure
may improve the physical condition of the soil. After reclamation a
variety of crops can be grown on these soils. Following phases are
mapped : =

NbAs . - Nagar sandy loam on 1% gslope, saline,
NcAds — — Nagar loam on 1X slope, high ground water,

saline. ~
4.7 Highly Variabhie Stratified Sajls :
-
4,741 Wazirabad Series (W) - 9.00 ha i.e. O.31%.

Wazirabad series occur mostly on old meander plains. The
soils are characterised by the occurrence of highly variable strata
of textures in the series control section (15=100 cm). They are cal- P
careous. Available molsture capacity of soll 1s 7.6 cm up to 60 cm
profile depth and 14.7 ¢m up to 100 ¢m profile depth. Under rainfed
conditions, they are suited for short duration deep-rocoted crops.
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These scils will present problens for moisture manajyenent due to
stratified layers of soil, Thelir potential fertility is low,

The lands are subject to occasional seasonal floodinge

Following phases of Wazirabad Series are mapped : -

WbA - Wazirabad sandy loam on O-1% slopa.
4.8 Undifferentiated Complexes :
4.8.1 Hamidpur-Santosh Complex - 5.28 ha i.e. 0.18%.

Hamidpur Santosh complex occurs on meander plains in
Holambi village.

Hamidpur soils are fine sandy loamy to loam (coarse
texture) in series control section. They are calcareous.

Santosh soils are fine loamy over coarse loamy or sandy
with coarse material occurring below 50 cm depth in the control sec-
tion. They are calcareouss They may have high ground water.

The soils are suited to climatically adapted crops in

normal rainy season. They will respond to irrlgated crops during rsbi
season,

4.8.2 Hamidpur-Daryapur-Razapur Complex - .7.36 ha i.e. 0.25%,

‘The soils of the complex occur in meander plains in
Bawana village.

Hamidpur soils are sandy loam to loam (coarse textured)
calcareous soils. Daryspur soils are loam to silt loam soils (fine
loamy} calcarecus. Razapur soils are sandy (coarse textured}. They
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vary ia thelr molsturs and fertility status. Thsy will respord to
mixed cropping amd growing deep-rootid legume creps.

A

4.8.3. Nabha=Kakra Complex - 5,28 he f.e. 0ul8%

Nabha=Kakra complex occur on ¢ld figod plains in Bewaha
village.

Naocha soils are loam to silt loam {fine Loamy) wheveus
Kakra soils are fine sandy loam (coarse tartured), They.vazy in moi-
sture capacivy and fertility stetus a1 ave snitad Lo 5 warlety of
climaticaily adapted crops. ,
- SOIL SURVEY INTERPRETATION : n
5.l Principies of Interpretation :

The soil maps of the villages consist of differvent crases of
508l series and it is assumed that the delineations on the map are
accurate up to B0¥., Interpretations take into censideraticn the fact
that any kind of 501l has many interacting properties. The purpose
of survey and mepping the soils of the villages ie meinly for mzking
recomnendations to grow crops both under ralnfed and irvigated coundie
tions. The delineations on the soil map will help to aecertaln the
qualities amd properties which are important in the use of a particular <
soil or intended use of the lamd. Soil suivey interpretostions are bas- .
od on varilations in soil properties and qualitiess that become importa-
nt as they aftsct response to management for growing plants o other
uses that require significant investment, Such plamming needs to take
into acecount the artificial embankients like road, cenals or drainage
ways and the like.

The intercratation qroupings tor the four viilages are made
for land capability classification as well as irrigability clessifi- <
caticn.
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3,2 Land Coapability Glassification @

Copobility classificetion is an interpretive grouping made
primarily for soricultural purposes. Gultivahle soi e grouped
sccording to their potentfslities and limitstions for . stained pro-
ducticn of the commonly culitivated crops. The crops consicered are
the ones listed under presently cultivatesd crops.

iand capability classes sre grouped as sub-classes that are
groups of solls that have the sarme kinds of dominant limitations for
sgricultursl use. Four kinds of limitstions at the sub-class level
are 'e' for wind or water erosion hazard, 'w' for drainage difficul-
ties,wetnoss ox over-flow, 's' for soil limitations affecting plant
growth and *c' for limitations due te climate.

Infivence of climate in land use classification has to be
considered when the soil conditions are considered favourable. It
is generally regarded to classify the soils from class III and to
IV level under semi-arid climate. But in the present case rainfall
during main growing sesson i.e. from July-September, ic considered
where crops mature in 120 dzys period. In the surveyed srea during
this pexiod, average rainfall received is 68 cm. Though this is con-
sidered entugh to grow climatirally sdapted crops, rainfall is erratie
and its distribution cannot be predictec as a result of deviation
from normal through the growing season of. the crops+ Hence, best
solls of the area are classified 25 II C. Class II C soils will not
be having any other limitations. OCiher major limitations sre due to
scil snd due to wetnags problems. The other solls sre grouped under

sub-clagses of Class IX and III lards., Class IV lands azre not
mapped. Once the capsbility class and sub-class are determined for -
any mapping vnit; then a capabiiity unit designation is made. The
characteristics of the soil profiie play a dominant role in assigning
capability units Follewing characteristics of soils are considered
for assigning land capability units which are appended to respective
land capability sub=classes to specify the imitation.
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{C} Stony or rocky, (1} Erosion hazard-slope, erocsion or both,
(2) Coarse textures (Sardy to sandy loams), (3) Fine features (Heavy {
clays and silty clay), (4) Slowly permeable sub-soils, (5) Coarse un-
dv:lying moterial, {6) Salinity or alkali, (7) Stagnation, overflow,
hich ground water, {8} Depth and {9} Fertility problems.

Capability units are groups of soils within capability sub-
classes that are nearly alike in plant growth, and response to mana=
gement. The dominant influences in identifying the capability units
in the area are due to slope or erosion, salinity, overflow or stag~
nation and coarse textures. These limitations are described by app=-
ropriate symbols.

The assumptions made in classifying the soils arxe : - £

That within a capability sub-class or unit soils have similar
limitations or hezsrds. Response thast can be expected from applying
a given set of alternztives is aporoximately uniform for the soils Iin
a Cuepability unit.

A favourable ratic of output to irput exists based on economic
trendss

“e2ai Land Cavability Lnits
-
Capability Sub=Class II C:
50ils of thils unit are very deep, well drained fine loamy
with loau to clay loam surface textures. The soils occur on nearly
level lamds. Availabld moisture capacity ranges from 9.0 cm to 12.5 om '
up to 60 cm depth and from 13.0 cm to 22.0 cm up to 100 cm soil profile
depth. Nutrient retention capacity of *the soils is good. The soils
can grow all climatically adapted crops of the region like jowar, bajra, y

maize and kharif legumes. Their response to alternative management is
expected to be best as they are by far the most productive solls.

ty
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{Mspping Units : HbA, HbBB, HcA, HaB, HcB, HCE, Dba,
DbB, DcA, DcB, NabA, NabE, NacA, NedA, NacB, HibB,
HicA & HicE; HidA, Hid3, SnbA}.

Capability Unit II S1 :

Solils of this unit arxe similar to II C sub-class but for
erosion ard slope. They have good available moisture and nutrient
retention capmacity. lLevelling as a normal comservation practice is
necessarys

{(#apping Units : HbB2, DcB2, HdcA, NadB, SncB).

Capability Unit II 56 :

The soils of this unit include phases of soil series se-
parated due to salinity or alkali or scil series which are characterl
tiezlly saline-alkali. Conservation recommendations are removal of
salinity thryugh leaching of the land preceeded by levelling. The
problem is expected to persist due to overall land form features of
the area. Growing salt resistant crops is recommended.

(Mapping Units : HbBs, HcAs, HcBs, DbAs, DbBs, DbB2s,
Dc¢Bs, DeAs, DeB2s, NadAs, MNacAs, NadBs, NacBs, HicBs,
HidBs, HibBs, HicAs).

Capability Unit II W7 :

The soils of the unit are grouped under the sub-class of
wetness. Wetness is due to high ground water-tabie or due to low re-
lief in which these soils are located. Wetness may be also due to
overflow and stagnation caused during rainy season. The unit includes
lands that suffer from high ground water due to close proximity to the
irrigstion distributaries and minors, artificial embankments created
due to roads and such other constructions.
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Conservation measures recorwanded are for puiting vp
enginerring sirvcturss to remove excess water and provide for surface L
drainaga.

Trops that are susceptible %o water stagnation are not
recomwnb=gs  Cultural practices like shifting the date of sowing,
grovision of surface dralnage are luportent. If the soils suifer due
to s:linicy, iowering of water-table should recaive due attention.

(Mapping Units : HcAd, Hebd, HcBds, DeBds, NacAd, NedAd,
HadBd, HicAd, HidB2ds, SncBis, SncAd).

Class IiI Lands s

5oils of this class hgve severe limitations that reduce
th= choice of crops or raquire special practices of menagement or both.
Limitations of Clags I lands in the area are limited available meis-
ture capecity cue to csarss textuzes (III S) or wetness of the soils
durinc the orowing seeson Zue to low rellef ard or textures of soil
titat cause stocnation on account of litited infiltration and permeabi-
lity (1If w).

Capability Unit III S1 :

~
The soils of this land capability unit have prcblems due

o zlope and or erosion. They are also susceptible to wind erosion.

They inciude scils that have low available moisture capacity.
Limds need to be levelled. They are suited to bajra and

Eharif legquans under years of normal rainfall. If the July rains fail

thase soils sheuld be preferred to legumes.

- i

(‘spoing Units : Hac, HibB2, KabB, KabB) W,
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Zanability Unit III S 2 :

50ils of this land capability unit hsve problems arising
due to cdvarse textures and conseguently have low available moisiure
capacity. The avellable molsture capacity ranges from 4.1 cm to
746 en/60 cm and 6.8 oo to 14.7 c/1C0 cm depth. Hence the soils
are likely to become droughty. They can support crops like bajra
and- kharif legumes. Mixed cropping is reccmmended for complementary
utilisation of moisture, The soils are low in nutrient retention capa-
cily and hence split application of N fertilisers will bs necessary.
Phosphatic fertilisers may, however, be applied in on2 dozee

{#opping Units : RaA, RaB, KaeB, KabA, Kaba, Hdaa,
HibA, HdbB, Wba).

Cepability Unit III 53 :

Scils grouped in this unit have problems of heavigr tex~
tures, low infiltrstion and temporary stagnation restricting the'choice_
of crops. These solls ave not suited to crops like bajra and malze.
Even a crop like jowar needs efficient mansgement providing for adeguate
surface drainage and early planting. With good rains in September and
high availeble moisture capacity the soils can support rabi crops. They
may respond to zinc under high levels of management.

{Mapping Units : GeA, GdA).

Capability Unit I1I 56 :

The main problems in the soils of thig unit relate %o
selinity and or alkell. Leaching of salts and growing salt resistant
Crops are among recemmernvied practices. Gypsum application on soil test
basis is also considersd essentlal.

{Mapping Units : KsbAs, HdbAs, HibBs, HdbE2s, GdAs,
ScA, Nbas, KdAs).
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Capability Unit III W7 :

Soils of this unit hsve the problems of excessive wetness.
It is due to low relief position coupled with high ground water. The
solls may also be saline-sodic. Where the ground water is also saline
the problem of salinity is more severe. The soils are heavier in na-
tuse. This restricts the choice of crops due to excessive moistyie
during the growing season.

Provision of dralnage and selection of crops that are not
sensitive to wetness are appropriate practices. HRabi crYops ¢an be
grown with stored molsture on soil units that are not saline.

(Mapping Units : GcAd, GdAd,ScAd, NcAds, KcAd).
5¢3  Izrigability Classification :

The present lond use data showy that s greater part of the
area is used for rainfed agriculture during kharif whereas a very
large percentage of land i1s put to irrigated agriculture during
Tabi season. ‘

Irrigability classificaeticon is made taking note of the fact
that temperature and sunshine conditions are favourable throughout
the growing peried for climatically adapted crops. Soil irrigability
classificatlon is made on the basis of important soil characteristics
namely depth, soil texture, available moisture holding capacity, in-
herent infiltration am permeability and saline-sodic conditions. 4
Land Irrigability Classes (Class L to 4) are recognised. Sub-classes
are defined as limiting factors namely soll problems (s), drainage {(d),
topography (t) and climate {c). Class 1, 2 and 3 lands are mapped in
the area. Land irrigability units in a subclass are also identified.
Lands have been classified into irrigability units based on the inten-
sity of major limitations. Irrigability class 1 lands do not have any
limitations and hence they are not grouped intoz% asses and units.
These include soil mapping units that have good available moisture
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Capacity and which o not pose problems of dralnage amd selinity.

Assumption made in classifying the lards are that within an
irrigablility sub-class or unit, soils have similar lismitations of
hazards.

Response to practices taken in a irrigability unit will be
generally uniform for the soils. Availability of irrigation water
is pssumed to be adequate.

Quality of irrigation water where ground water is used is not
taken inte accounts Such ground waters are to be considered on the
basis of individual situations with respect to soil-water relotion-
o¥ips, crop selection amd mgnagement. Conal waters are of good qua~—
Mey.

Major factors considered in classifying lands into irrigeki-
lity units are soil textures, available moisture cepacity, salinity
and or sodic condition, overflow, stagnation and high ground water.
- These limitations are described with appropriate symbols under 2s,
2d and 3s and 3d sub-classes,

3.3.1 Land Irrigability Unite :

Irrigability Class I :

These include sokls which are dewp with avallable moisture
Capacity of about 13 to 22 cm/100 cm depth and with no hazardy of dred.
nage or salinity. Under irrigation these lands can support all the
crops and orchard plants climatically adapted to the region. They will
respond to the recommended average irrigation schedule. Some lands
under this class may need initial levelling which is not going to pose
difficulties. The socils are expected to have the most favourable intes
action to management.

W
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{apping Units are HbA, HaB, HbB, HbB2, Hea, HgB,
HEB, Dbka, DbB, DcA, DeB, NabA, NacA, NabB, NadA,
NacB, HiLB, HicA, ilicB, HidA, HidB, HbB2, DbBZ,
DeB2, Hdea, NadB, SncB, SndA).

Irrigability Unit 2 83 :

These include soils that are clayey in nature with restri-
cted permeability and suscepiible to stagnation especially during mon-
soons. These variatioms restrict the choice of ¢rope znd the lands
need proper surfzse drainage. The soils are well suited to foraqe
crops like berseem and paddy under irrigation.

{Mypping Units are GeA, GdA,).
Icvicudiiity Jrat 2 56 .

These inglude soils that are saline and/or sodic. Tharee
fore, leaching of salts and other reclamation measures based on gypsvm
requirement test are necessary. S$alt resisiant crops are recommardad.

{Mapping Units are HbBs, HeAs, HcBs, Dbas, DbBs, DbB2s,
DcBe, DeB2s, NacAs, Nadas, NacBs, HicBe, HibBs, Hicas,
HidBs, SncB).

Irrigability Unit 2 d7 &

This inciudes soils having dvaimage problems due to stag-
nation, over flow, high grpung water or both. This alse ingiudes scme
so0il units that are saline. Surface drainage can mitigate the bad
effects: During kharif these lznds Testrict the choice of crops. Crops
sensitive to excess moisture are not recommended on these lapds. These
solls also pose problems with regard to fertiliser use due to wetness,

L
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{Mapping Units are Head, HGBd, HeBds, DcBds, NacAd,
NadAd, NedBd, HieAd, HidB2de, SncAd, SncBds)a

Irrigability Unit 3 52 :

This includes scil units that are droughty due to low avai-
lable moisture cepacity. Available mcisture capacity ranges from 4.1 ¢n
tc 1% cm/1C0 e¢m depth. These soils present problems due to heavy per-
cclation losses and frequent irrigation needs. They also present pro-
blems due to shorter furrow length, ratio o ield area to flow for bor-
der strip or basin and flow rate of irrigation water due %o cocarse
textures. Low fertility retention capacity and parcolation losges of
rnitrcgenous fertilisers is obvious. Cheoice of crops axe restricted
and selecting croeps to use moisture and fertiliser at deeper depths of
soll nrofile is necessary.

‘Mapping Units are RaA, RaB, RaC, KaaB, KaaA, Kaba,
KabA, HdaA, HdbA, HdbB, NbAs, HdbB2, KabB, KabB, Snba,
#bA).

Irrigability Unit 3 s6 :

This inciudes so0il mapping units that are highly saline and
sodic and that require leaching of salts and addition of dypsum. Gro-
wing of: 6alt resistant crops is recommended. The problem may persist
to some extent even after initial reclamation.

{Mapping Units included are KabAs, Hdbas, HabBg, HdbB2s,
GdAs, ScA, KdAs, Nbas).

Irrigability Unit 3 d7 :

This Includes soil mapping units that have problems due to
low relief, high ground water, stagnation and overflow hazards. The
solls are also clayey in nature that affects infiltration and per-
meability. These lands need surface drainage to check overflow and
high ground water. Crops susceptible to stagnation should be avoided.

\ja\
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They can support ¢rops like paddy. Berseem is best suited in rabi on
soils which are not saline. Wetness of these soils pose prchlems in {
the use of fertilisers.

(Mapping Units included are GcAd, GdAd, ScAd, KcAd, NaAds).

The table (No.g gg at page Nodg ) gives the recommended crops for
the soils mapped in the villages.

5.4 Productivity apd Yield Prediction :

50il productivity is the capacity of s soil in its normal en-
vironment, to produce a specified plant or sequence of plants under a
specified system of mansgement. Productivity hence specifies the ca- f
paclity of soll o prouuce crops and should be sxpressed in terms of
yialds.

The interpretation of soils with respect to productivity is best
accomplished by gathering yield data and preparation of a table of
yield estimates under alternative systems of management.

In land capability and irrigability classification, soil and land
characteristics were taken into account to classify them under different
categories. Productivity and yield prediction estimates may be consi-
dered as a further step for developing interpretation of soils for land
use planning. In the villages surveyed wheat is the most important
crope It is grown on most of the soils mapped. There is more aware=-
Ness to use the Improved technology for bettexr management of the crop.
Hence, a study was made to estimate productivity of different soils in
respect of wheat crop under defined management levels.

The daota was collected through cbeexvation of crops Buring
mapping and making inquiries from the farmexs on the psrformance and
mansgenent, :

Diffexent units at soil sexries level were chosen as soll \uri,ahlo‘:ﬁ.‘:J
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Management as input was an important variable to estimate producti-
vity under specific combination of treatments. As the study was
made on the basis of irdividual farmer's management efforts there .
were several variations. Nevertheless it was possible to classify
mapagement levels into three identifiable levels. Following are
the three levels of management defined on the basis of information
collected during survey from individual farmers.

a) Low level of management
Use of local variety of seeds, less than 20 Kg N, ¢4 to 5
ploughings and limited source of irrigation, no plant
protection measures.

g b)  HMedium level of management
Use of improved vexrieties of seeds, 20te 40 Kg Nitrogen,
5 to 6 ploughings, adeguate irrigation, no plant protec~
tion measures.

¢} High level of management
Use of improved- variety of seeds, 40 to 60 Kg N, 30 to
40 Kg. phosphorus, 6 to 7 ploughings and adequate irrigan
tion and plant protection measures.

Generally the farmers over-irrigate when the water is
available. )

Limited number of soll series were selected at the initial stages
of the siudy. The Table No. 5 shows the soil series selected with
other particulars.

Table No. 5
Soil Series f Leyels of ﬁgnagsmﬁnz T Total No.
" of Farmers
—lew . Melun . ign | gf Fer
' (No, of £ i !
Holambi {F.loamy) 3 3 3 9

A
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Daryapur (F. loamy) 2 2 2 6
Hissar (F. loamy) 0 4 3 7
Hamidpur {C. loamy) 2 3 2 7
Total : 29

The yield prediction and management information are generated
from the interviews with the farmers. The indications according to
observations made sre that sandy soils have low yleld levels than
coarse loamy soils and clayey soils may equal coarse loamy soils in
yield levels. For these soils {Razapur and Ghoga Series) similar in-
formation was not collected in order to give firm range in yield based
on different management levels. Following table No. 6 givaes the in-
formation on predicted yield of wheat on coarse loamy and fine loamy
scils.

Table No. 6
Tevel of T anagement T Vibeat yields guintals/ba
nanagenent : definition : Coarse : Fine
' v loamy ' loamy-
Low Local variety 10=15 2025
0-20 Kg, N, 4-5
vloughings, irri-
gation not ad: wwate,
Medium S 308, 1353, N 20 2025 25=30
10 40 Kg, P 19=20 Kg.
Ploughings 5-6 irri-
gation average.
High § 308, 1352, N 40-60, 2530 35-40
P 30-40, Irrigation
adequate.
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Following table No. 7 gives the distribution of soils of
different textural families in the four villages.

Iable No, 7 .
S5o0il textural ATea in ha. Per cent
family

Sardy 44.04 1.54
Coarsa loamy 195.48 6;75
Fine loamy 1313.57 48,95
Clayey 175.92 6.11
Soils of variable 36,78 L.65
textures & complex.

Salt affected soils 407.43 12417
Gullied & Misc. lands 642,22 22.66

Broadly speaking the differential response to manace.nent may be
attributed to differences in soil moisture relationshisz and aseration
of soils., On fine-loamy sovils highest yield is obtained under irriga-
tion (under assumed moisturc supply). Lower yields on sandy scils is
cbviously due to low available moisture helding capacity. The per-
formance of coarse~-loamy scils comoared with fire-loamy scils can be
explained for similar reasons.

Productivity information on the s3ils may be used to project
and programne area under wheat which is the most important crop af
the ares. This should also help in choosing more favourable input -
output package to produce this cTop.

Limitations due to use of saline ground-waters was also ob-
sexrved during the survey. Ground water guaiity has to be assessed on
individual well basis to plan the managenent of soils,

'

e,
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5.5 Soil Fertility Management :

Soil fertility varlations are broadly distinguished on soil
textures which affect the fertility holding capacity, clay mineralogy
and proportions of unweathered minerals being the same. Sandy soils
are less retentive whereas losms and clay loams have hetter capacity
to hold nutrients with good base saturation ratio in all the soils.
Some soils pose the problem of free calcium carbonatey within the 50 m
depth profile that might affect phosphate fixation and hinder the avai-
lability of zinc which is recognised as a limiting factor. Similarly
sbils that are wet are expected to pose the problems of zinc availabi-
lity and loss of nitrogen.

Still low fertility levels and infiltration problems are common
temporary conditions irrespective of inherent charscteristics. This
is caused due to past use and management. These are to be corrected
through proper application of fertilisers and cultural practices. For
example response to zinc may be expected in a paddy-wheat rotation
even in irrigability Class 1 land whereas it may not be so in a maize-
wheat or bajra-wheat rotstion. In the case of 2d7 soils application of
zinc may be necessary irrespective of the rotation followed. Fertility
managerent of soils should be ade on the basis of inherent soil cha-
racteristice. It is assumed that soil testing is done to apply fer-
tilisers to meet the requirement of different crops.

515l Soils with no oroblem of fertility management :
These are so0ils with favourzble fertility retention capa=-
¢ity and will reepond to generally recommended fertiliser application.
{Mapoing Units included are HaB, HbA, HbB, HcA, HcB
NabA, NabB, NacA, NadA, NacB, NadB).

5.5.2 5o0ils with problem of fertility management due to free lime ;:

These include the soils of the units that have free lime
wothin 50 cui profile depth that might affect phosphate nutrition and ¢4
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availability of zinc. Free lime will be generally more than 1% in
30 cm depth. :

(Mapping Units include the following series -
Har *dpur, Daryapur, Hisssr, Khampur, Nagar, Santosh,
Wazirabad).

5.5.3 Soiis with problems of fertility management due to
Ccarse textures @

These include mapping units that are sandy and sandy loams
(coarse loamy) throughout the profile depth of 125 cm.

(Mapping Units included are RaA, RaB, PRac, KaaA,
KasB, KabA, KabA, HdaA, HdbA, HdbB, HdbB2, KabB,
KabB).

5:544 Soils with problem of fertility management due to
salinity :

) These include soil mapping units that are saline and/oz

sodic.
(Iul'lapping Units included are HbBs, HcBs, HeAs, Dbas,
DbBs, DbB2s, DcAs, DeBs, UeB2s, NacAs, NadBs, NacBs,
HicBs, HibBs, Hicas, HidBs, ScA, KdAs, Nbas, Kabas,
HdbAs, -«--- | HdbBs, HdbB2s).

S5.5.5 Soils with problem of fertility management due to wetnesgs:

These inciude soils that are subject to stagnation, over-
flow or with high ground water table problems.

(Mapping Units included are HeAd, HeBd, HcBds, DcBds,
NacAd, NadAd, NadBd, HicAd, HidB2ds, NcAds, SncAd,
@ SncBds, KcAd, GcAd, Scad, GdAd, GeA, GdA).
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6. CROP AND MANAGEMENT RECOMMENDATIONS :

The area it already put to intemsive agricultural use as indi-
cated by information collected during the survey., Soil survey has
provided information on the distribution of different solls in the
area and their inherent characteristics and qualities. Based on
these land evaluation has been made for rainfed amd irrigation far-
ming. Information on productivity and yield prediction should make
it possible to choose packayge of practices for projected ylelds or
to make contingency plans.

Management requirements and adapted crops are listed for var-
ious land classes. The recommendations given furnish general guide-
lipe for cropoing and management practices. However, these do not
take the place of detailed recommendations made by Extension Agrono-
mistss The recomnendations refer to the identified and mapped soil
units.

6.1 Soils of High Ground Water :

Proper drainage of affected lands is essential. The group
of villiges are drained through Bawana escape and its attendant
lsterals. Proper surface drainage will mitigate the problem of high
ground water and/or overflow and stagnation. Paddy may be grown with
suoolemental irrigation followed by barley, mustard, gram and lentil.
The napning units indicate such soils that are affected due to poor
grainages On sgite oroblems will hsve to be tackled for individual
fields.

£.2 salt affected Soils :

Leaching of salts and reducing sodicity is necessary. Drainage
asil be necessary where ground water is high. The salt affected soils
genecally ~6 not nose wroblems to reclaim them. Leaching may be follow
ed by dhaiicha for green manuring or paddy kased on removal of salts
o1 wike«. in the unpner part of the srofiles With partial reclamation,

é/;V

dwtard, baraiey, wheat and berseem can be growns
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6.3 Dry Lapd Farming :

During rabi mustard and oram may be grown on finme loasny and
clayey soils. On sandy soils castor is a good cholae,

6.4 Soils of Sloping Land

Land having 1-3% slope should be levelled up to Q.05 to 0.5%
based on soil textures for irrigation.

[ Bed Length H
Length of seed bed should not be more than 90-120 m in case

of Razapur, Kakra, and Hamidpur series for better distribution of
irrigation water.,

6.6 Small Holdings :

On holdings of less than half hectare vegetable craops can be
selected for coarse loamy and fine loamy soils.,

6.7 Fertiliser and Manure :

Recommended doses of fertilisers need to be uged on different
soilss HRecommended dose, economic dose and half the recommended dose
that have been worked out are expected to give good results on fine-
loamy soils which are grouped under IIC and Clas I irrigable lands,

Iin respect of coaree textured soils, wet solls, soils with free iime
within the first 50 cm s0il profile and saline-sodic soijeg apprepriate
modifications are necessary. Recommendations for marginal land holders
should be modified to apply fertilisers for maximum return per unit of
applied fertiliser to keep down the input need. .

6.8 Soils of High Productivity Potential for Wheat :

Mapping units of Nabha, Hissar, Daryapur and Holambi series are

&7
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delineated as soils of high productive potential for wheat crop. The

soils will respond well under different levels of management. Wheat

ecrop was chosen to know the productive potential of soils because this (
crop s the most preferred crop in the area. Secondly this crop is
systematically replacing other crops like legumes and oil seeds.which

are also important to fulfil pulses and oil seeds. About 49 per cent

of the area in the group of four villages come urder these soils.

Gulligd and miscellaneous landscontribute to about Z%. The remain-

ing 2gX of the lands belong to sandy, coarse loamy, clayey and salt

affected soils. The distribution of the lands in the area should -be

helpful to project crops, develop the concept of area planning to meet

the requirements of the villages based on land evaluation for crop

needs and to maintain ecological balance. The distribution of soils

in the group of villages also shows that for any glven level of plan-

ing, distribution of soils becomes important as they differ in their L
specific crop adaptability, other things being equal.

6.9 Alternate Crops :

Recommending altermaté crops was discussed during one of the
meetings with Extension Scientists. The major problem identified was
failure of bajra and/or jowar and even nazize due to excess rain,
causing wetness.

Observation in the field revealed that such failures may be
either due to excess rainfall or due to nature of the soils and site h

characteristics that encoursge stagnation of water.

Following suggestions are made for alternate cropping strategyi-

al Under irrigation where bajra crop fails due to heavy showers
in July-August alternate crops may be vegetables and potatc.
September sown vegetables (carrot) or potato may be followed
by wheat sown up to mid-Decemberx,

AN
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In similar condition alternaste crop to rainfed bajra could be
toria followed by wheat with irrigation.

Peas should become an important alternative crep for wheat
especially on those soils that are identified as less produe-
tive for wheat. Peas, gram and/or mustard should be alterna--
tive crops fer wheat under rainfed or limited irrigation.

Cn salt affected lands mustard may be an alternstive crop to
wheat.

Mixed cropping should be encouraged for complementing the uti-
lisation of moisture and applied fertiliser from lower depths’
of soil profile. Mixed cropping should be encouraged on margi-
nal farm holdings besides encouraging vegetables.

On Site Problems :

On site problems of stagnation due to construction of roads

and embankments are to be tackled on individual field basis. Provi-
sion of surface drainage may become on site requirement and alse for
specific crops.

(conw.....p.,—%/-...)
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Table No. 8

SUGGES TED CROPPING PLAN FOR OPERATIONAL RES EARCH

PROJECT VILLAGES ( TENTATIVE SUBJEGT TO CHANGE)
"rnw

KHARIF CROPS
5011 seiies and ' Available! Unirrigated ' Irrigated
L} 4 L] [
textural family ' moisture ! T TetesTs T oIT Seads T Vegetsbles ¥ FIowers
capacity .
1 &0 cm ] t .
' depth. 4 ' .
t r 1 1
s ! 23 ! 2 ' 4y J Se
ls Razapur series 4.10 Guar, moong, til, Bajra, guar, moong, -
sandy. castor. groundnut.
2. Kakra serles 4.40 Bajra, arhar, quar, Bajra, guar, moong, Tomato, brinjal
coarse loamy. moong, til, castor groundnut, maize. chillies, cucursits,
(mixed cropping) potatoes, bhindi.
3¢ Hamidpur series 7400 Bajra, guar, moong. Bajra, guar, moong, Turnips, palak,
coarse loamy. maizes sonf, cucurbits,
roSe.
4. Holambi series 9.00 Bajra, guar, mocng. Maize (cobs), jowar, Tomato, brinjals
fine loamy. bajra, cotton, moong, beans, palak, chi-
urd. llies, cucurbits,
sonf, bhindi.
S« Daryapur series 9.00 Ghari, jowar, dhai-~ Jowar, bajra, guar, -
fine loamy. ncha. charie.

AP

(contdessssd7/eess)
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1 F ) 4, D

6. . Nabha series 12050 ©Chari, jowar, Chari, jowar, maize, Tomato, brinjal,
fine loamy. dhaincha. paddy, sugarcane, beans, palak,

cotton, moong, uxds. c¢hillies, cucurbits,
sonf, bhindi.

7. Hissar series 12,50 Chari, jowar, ' Paddy, jowsr, -

fine loamy. dhaincha, for green  sugarcane.
' manure or for stickse .

B, Ghoga series 14,40 Chari, jowar, Paddy -
clayey. dhaincha.

9. Khampur series 14,00 Dhaincha for green Paddy-dhaincha. -
clayey. manure or sticks.

10, Santosh serlias 9,00 Bajra, guar, moong. Jowar, bajra, guar, -
fine loamy over MmOONGs '
cecarse loamy.

1i. Sanoth series 9.00 Dhaincha for green Dhaincha for green -
fine losmy over manures manure, paddy.
coarse loamy.

12. MNazgar series 6470 Dhaincha Dhaincha -
(S8 sw)

13, -Wezirabad 7.60 Fallow Pallow Summer chari and
(Stratified) cucurbitse

(contdesneaseedB/acns)
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HABI CRCPS
201l series and v Avallable ' : i
textural family . moisture Unirrigsted . Irrigated
« Capacity 7 ' T
B cm ! ' Cereals & oil seedsa Vegetables &
» depth. ! ! ' Flowers.
1. HAF \ 3. . 4, r S
L Razapur series 4.1 Falliow, gram, tara- Barley, gram, sun- -
sandy. mira, barley. flower. B
2. Kakra series 4.4 Fallow - barley, Barley, mustard, sun- Potat. s, pea, carrot,
coarse loamy. gram, mustard, flower. raddish, turnip, onion,
taramira. marygold, cucurbits,
melons, sugarbeet,
3. Hamidpur series 7.0 Fall w-barley, mustard, Barley, mustard, - do «
coarse loamy. aram. toria, sunflower.
4, Holamti series G0 “higtard, barley. wheat Potatoes, pea, carrot,
fine loamy. onion, marygeld, gar-
lic, coriander, cau=-
lifiower, cabbage.
5.  Daryapuv series 3. Muctard, barley, gram. Wheat Onion, cauliflower,
fine 1 ary. pease.
6s  Nybha series 2.5 Grem, mustard, wheat, wheat-berseem. Peas & cauliflower.
fine loawy. Dariey.
T Higgar serieg 2.8 Arag-lentil - do - Peas & cauliflower.
fine loamy.
{contde,eed9/cecs)
A, - A -~ ' A
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le 23 3. 4. N Ds
8. Ghoga series 14.4 Gram-lentil Wheat-berseem- -
clayey. lentil.
9. Khampur series 14.0 Barley " Barley -
clayey.
10.  Santosh series 9.0 Mustard, barley. ¥heat, barley, mustaxd. Vegetables & peas.
fine loamy over
coarse loamy.
1le Sanoth series 9.0+ Bariey Barley, mustard, Tomato.
fine loamy over . (after reclamation
coarse loamy. wheat).
12+ Nagar series 6.7 Barley Barley, mustazd. -
{s"& sw) A '
coarse loamy
over fine
loamy.
13.  Wazirabad Te6 Barley Barley Surmer cucurkbite,

(Stratified). mellons, tomato.
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: APPENDIX ,

Tentative

PAZAPUR SERIES

LE 2.1 ]

Razapur series comprises well drained to excessively drained,
very deep, loamy sand to sandy loam soils of dark yellowish brown to

yellowish brown coloux.

They occur on gently undulating relief (upto

5% siope)s The climate is semi-arid with mean annual temperature of
more than 22°C snd mean annual rainfall of 714 mm.

Razapur sexies is a member of sandy, non-acid, mixed, hyper=
thermie femily of Typic Ustipsamments.

Typifying Pedon # Razapur sand-cultivated.

Hoxjzop  Depth

Ap 0-20 em
Al2 20=89 cm
ca 89=140 ¢m
ca 140-170 cm

Decc bs)

Pale brown (lOYR 6/3D), yellowish brown
{10YR 5/4M), sand; single grain, loose;
many fine to medium roots; clear smooth
boundary.

Yellowish brown (1OYR 5/6 D), yellowish
brown to dark yellowish brown {10YR 5/4,
4/4), loamy sand; weak, fine granular:soft,
very friable; many fine to medium roots;
few fine to medium pores;, gradual smooth -
boundary. ’

Yellcwish brown (1OYR 5/6 D}, yellowish
brewn to dark yellowish brown (1OYR 5/4,
4/4) sardy loam; weak, fine granular, fri-
able; common fime to medium roots; few fine
medium pores; c¢lear smooth boundary.

Light grey (1OYR 7/2 ©), pale brown
{LOYR 6/3 M), loamy samd; single grain,
loose; common fine medium pores.




-2 -
PARTICLE SIZE DIS TRIBUTION

Depth Coarse Fine Coarse Fine Clay {
{cm) Sard¥® Sand% SiltH 511t% x

0=-20 40.74 43.00 1.15 9.2% 6.50

20-89 38.85 34.00 14.25 6.00 8,00

89-140 30,63 35.€6 20,00 6.30 TeT5

140=170 54.24 28.55 9.00 o Le25 T+30

PHYSICO-CHEMIGAL PROPERTIES

Depth Balk pH Electri- t'faOO3 Organie CEC .
(cm} Density (1:2.5) cal con- % Carbon M.eq/

(g/cc) ductivity % 100 g

mmho/cm. k

O=20 1«60 .00 0.20 0.50 0.10 3.43%
20=89 1.58 8.30 _ 0.20 - 0,15 4.27
B9=140 1.56 B.65 0,20 3.47 0.15 4.09
140-170 1460 8.70 0.20 2.52 Q.15 3.27

Available Moisture in 60 cm profile is 4.1 cm and
in 100 cm profile is 6.8 ¢cm. ¢

RANGE IN QHaRACTERISTICS

The coleur of the surface soil ranges from brown to light ¥
yellowish brown snd texture from sand to loamy sand. Sub-soil colour
Va:.e2 from yellewish krown to dark yellowlsh brown and texture loamy
sand to sandy loam. The structure veries from crumb to sub-angular
blocky.

Available moisture capacity of the soil is 4.1 c¢m for 60 cm
and 6.8 em for LU0 cm profile depth from the surface.

Surface texture and slope phases are mapped . -

DFRAIMAGE AMD PERMEABILITY ; *

Excessaively to well drained with rapid pearmeability.




s

.

A

-3 -
USE AND VEGETATION :
Mainly used for cultivation of bajra, cowpea, whest and
barley. Natural vegetation consists of sacharum spontenium as grass

a5 well as weeds and sacharum as shrubs; Delbergia $.1.3, Accacia
arablca as trees.

DISTRIBUTION & EXTENT :

Series extent is 44,04 ha. "Not extensive and found in small
scattered patches in the North-west part of the Delhi Territory on
old leveesg,

TYPE LOCATION :
The profile is located about 300 meters on Alipur-Narela

road towards sast near Holambi link road crossing (apnroximately
latitude 26° 49¢ N and longitude 77° 7' E),

LA LK ]
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KAKFA SERIES

X

#

Kakra series comprises well drained to excessively drained,
very deep sandy loam to loam solls of dark yellowish krown to strong

levees on alluvium.

By

The soil occurs on nearly level to gently sloping

Kakra series is a member of coarse loamy non-acid mixed, hy-
perthermic family of Typic Ustochrepts.

Tyvifying vedon : Kakra loamy sand-cultivated.

Depth

0O-16 ¢m

16-39 cm

3%9-81 cm

Descripti

Light yellowish brown {lOYR 6/4 D), dark
yellowish brown (10YR 4/4 M), loamy santd;
single grain, loose when dry and moist,
few fine roots; few coarse pores; very ra-
pid permeability; gradual wavy boundary.

Reddish vyellow {7.5YR 6/6 D)m
strong brown {7.5YR 5/6 M);/weak fine

granular; lcose when moist, slightly sticky
when wet; few fine and very few medium roots;
common medium pores; rapid permeability,
gradual wavy boundary.

Strong brown {(7.5YR 5/6 M}, sandy loam; weak
coarse angular blocky breaking into sub-
angular blocky structure; firm when moist,
slightly sticky when wet; few fine and very
few medium pores; moderately rapld permeabi-
lity; thin patchy clay film bridging the sand
grains; diffuse wavy boundary.

o~

o
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B3 81-132 cm Strong brown (7.3YR 5/6) sandy loam; weak
medium sub-angular blocky structure; firm
when. moisty slightly sticky when wet; few
fine roots; few medium pores; moderately.
rapid permeability; diffuse, smooth boun-
dary.

cl 132-182 cm Strong brown (1OYR 3/6) sandy loan; weak
medium subangular blocky; firm when moisty
- slightly sticky when wet; few very fine
roots; few coarse pores; moderate permea-
bility; krotowvinas present.

PARTICLE SIZE DISTRIBUTION

Depth Coarse Fine Coarse Fine Clay
{em) . Sand% Sand % 5ilt¥% 5ilt¥% %
O=16 0.36 79.52 11.17 4,00 4.50
1639 - 72.2% 10,82 4.25 12425
39-81 - 69.40 B.50 6.50 14,25
81-132 - 63.04 13.51 Q.25 13.25
132-182 - 67.25 14.10 10.25 18,75

PHYSICO~-CHEMICAL PROPERTIES

Depth Bulk pH Electri- Call 3 Organic  CEC
{cm) Density (1:2.5) «cal cone % Carbon M.eq/
{g/cc) ductivity % 100 g
mmho/cm.
0-16 1.58 8.00 0.20 0.06 Cel3 3.00
16-39 1.5% 7465 0,20 Q.17 Cal2 5.70
39-81 1.55 T+45 - -0.40 0.11 Cel2 5.16
81-132 152 T.65 0,20 O.11 0,12 6.52
132-182 AaDD Te65 0.40 0.06 0.12 5,80

Available Moisture in 60 ¢m profile is 4.4 cm and
in 100 cm profile is 8.4 cm




HANGE IN CHARACTERISTIGCS :

The colour of the surface soil varies from strong brown
(7.5YR 5/6) brown (1OYR 5/3) to dsrk yellowish brown (10YR a/4);
texture varies from loamy sand to sandy loam. Colour of the sube
soil ranges from strong brown {7.5YR 5/6) brownish yellow {lOYR 6/6)
to dark yellowish brown (10YR 4/4); texture of the sub-soil ranges
from sandy loam to loam. Clay is less than 18% in the texture
control section. Soil structure is moderately developeds The
s0ils are non-calcareous. Mineralogy is mixed. CEC ig somewhat
low,

Avallable moisture capacity of the soll 1s 4.4 cm for 60 cm
and 8+4 em for 100 em profile depth from the surface.

Surface texture, slope and calcareous phases are mapped

DRAINAGE AND PERMEABILITY :

Excessively well drained with rapid permeability.

USE & VEGETATION ;

The soil is used for wheat cultivation and dry land  crops
like guar etc.

Natural vegetation consists of sacharum spontenium, cyprus
rotendus as grasses and weeds, sacharum munja, calatropis procera
as herbs and shrubs, Accacia arabica, Zizyphus Jujuba, Dalbergia
sissoo, Azadirachta indica as trees.

DISTRIBUTION AND EXTENT :

The extent of series is 126.12 ha and occur in other parts
of Delhi Territory and Haryana State extensively.

<




TYPE LOCATION :

The profile is located on nearly level cultivated trart of
levee 1 Km from Bawana on Bawana ~ Delhi (via Putc' ¥hurd) reoad ang
on field No. 1%5/21 (approximately N latitude 28° 47' 30" and E
longitude 77° 2t 201},
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HaMIDPUR SERLES
* % {

Hamldpur seiieg comr i-es well drained, very deep, calcareous,
sandy loam soils of vellowich bruwn colsurs They occur on nearly
level to gently sloping lands with slopes of 1-3%. The climate is
semi-arid with mean annual temmperature of more than 22°C and mean
annual rainfall of 714 mm.

Hamidpur series is a member of coarse loamy, calcareous, mixed
hyperthermic family of Typic Ustochrepts,

Typifying pedon %‘Hamidour sandy loam=cultivated.

Horjzon Depth Descrintion
Ap 0-19 cm Pale brown {lOYR 6/3 D) yellowish brown

{ LOYR 5/4 M) sandy loam; weak, fime, crumb;
loose when dry and moist, slightly sticky;
strong effervescence with dil. HCL; many
fine .. >ts; many fine and medium pores;
clear smooth boundarys

A3 1930 ¢ Pale brown {1LOYR 6/3 D) yeilowish brown
{1OYR 5/4 M) sandy loam; weak fine crumb; T
loose when dry and moist, slightly sticky;
violert effervescence with dil. HCLl; many .
fine roots; many fine and medium pores;
gradual smooth boundary.

B2 Ty W B Pale brown (1OYR 6/3 D) light yellowish
brown to yellowlsh brown { LOYR 5.5/4 M)
sandy loam; strong, fine to medium, sub-
angular block&; slightly hard when dry, ‘
friable when moist, slichtly sticky; vie- @
lent effervescence with dil. HCl; few fine
roots; many fine pores; clear smooth boundary.
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O

119-165 em Pale brown (10YR 6/3 D) yellowish brown
(LUYR 5/3 M) sandy loam; single grain;
few fine rootg; many fine cores.

PaRTLICLE S1ZE DISTRIBUTEON

Depth Coarse Fine Coarse Fine Clay
{om) Sand% Samd % 5iltX S1lt¥ %
O=19 33,38 36.64 3.7% 19.00 6.25
13-90 15,07 30,50 27.50 16,25 10.25
90-119 20,94 32.03 28,00 10.25 8.75
119-165 39.05 25.86 13.03 7425 8.50

o m—

PHYSICO-CHEMICAL PROPERTIES

Denth Bulk pH Electri- CaCO3 Crganic CEC

{cm) Density {1:2.5) cal con- Carbon Seeq/
(g/cc) ductivity % 100 g

mmho/ cm.

0=19 l.58 8,40 0.30 0.78 0,30 4462

19-90 1450 8.60 Q.20 6.72 Q.13 534

90-119 1.55 8.90 0.80 4409 Q.13 4,89

119-165 1455 9.10 0ud0 2453 0. 16 4,27

Available Moisture in 50 cm profile is 7.0 e¢m ard
in 100 om profile ic 1143 em

RANGE IN CHAPACTERISTICS

The colour of the surface soil varies from light yellowish
brown to yellowish brown and texture from loamy sand to sandy loam.
The structure of the surface soil varies from crumb to sub-angular
blocky. The colours of the sub-soil vary from yvellowish brown to
dark yellowish brown and texture varies from sandy loam to loam.
Clay per cent is less than 1B in texture control section, CEC is
somewhat low.

Q:"\
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nvailazble moisture capacity of the soil is 7.0 cm for
€0 ¢ and 11.3 cm for 100 cm profile depth from the surface.

Surface texture, slopeR saline phases are mapped .
< mldaGE & PERMEABILITY
dell drained with rapid to moderate permeability.
v Wa3ETATICH

The soils of this series are mostly cultivated to bajra,
avar, wheat and barley. Natural vegetation comprises sacharum
sperienium, cyprus rotandus as grasses and weeds, sacharum munja,
calatropis procera as herbs and shrubs, Accacia arabica, Zizyphus
Jujuba, Delkergia sisco, Azadiracheta indice as trees.

L IS3TRIBUTION AND EXTENT :

Series extent is 99.89 ha. It i extensive in the surveyed
alea but not very extensive in other parts of Delhi Territory.

TYPE LOGATION :

Along Aliour-Narels road near Arbind Garden. Field No. 9
of ‘ustateel Nos 57 (approximately N latitude 28° 49' and E longi~
9 4
tude 77° 7').

[\O
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HOLAMBI SERIES

* %%,

Holambi series comprises well drained, very deep, loam to
silt loam soils of yellowish brown to dark yellowish brown colour,
They occur on level to nearly level lands with slopes of less than
1 per cents The climate is seml-arid with mean annual temperature
of more than 22°C ard nean annual rainfall of 714 mm.

Holambi series is a member of fire loamy, non-acid mixed
hyperthermic family of Typic Ustochrepts.

Typifying pedon : Holambi sardy loaa~cultivated.

Hor;'-;on Dept) - . Degcription
Ap 0ul2 em Light yellowish brown (10YR 6/4 D} light

yellowish brown to yellowish brown (10YR
5.5/4 M), sandy loam; mugerate, medium crumb;
slightly hard when dry, friable when moist,
slightly sticky; many fine to medium roots;
clear smooth boundary.

BL 12-46 om Light yellowish brown (10YR 6/4 D) yellowish
krown (10YR 5/6 M)} loam; strong, medium to
coarse, subsangular blocky, hard when dry
and firm when moist, sticky and slightly
plastic; many fine and medium roots; many

fine and medium pores; gradual smooth-boundary.

a3 46~108 cm Yellowish brown (1OYR 5/6 D & M) loam;
strong, medium to coarse, sub-angular blocky;
haxd when dry and firm when moist; sticky
and slightly plastic; slight effervescence
with dil. HCl; common fine xoots; many fine
and medium pores; gradual smooth boundary.

FANN
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<l 108-148 ¢m Yellowish brown (1OYR 5/6 D & M) loam; mod=
erate, medium, subangular biocky; hard when
dry, friable when moist, slightly sticky and
slightly plastic; slight effervescence; few
fine roots, many pores; ctlear smooth boundary.
G2 148-168 cm Yellowish brown (10YR 5/8 D)} yellowish brown
{10YR 5/6 M} loam; moderate, fine to medium,
granular; slightly hard when dry, frisble
when woist, slightly sticky and slichtly
plastic; slight effervescence with dil. HCl,
few fine roots, few fine pores.
PARTICLE SIZE DLS TRIBUTION
Lepth Coarse Fine Coarse Fine Clay
{en) Sand® Sand% 5iltx Silt¥
0-12 llelil 44,20 20,00 9.25 15.00
k246 0.40 32,20 31.00 12.50 24,25
46-1C8 0356 43.04 18,00 12.00 26,00
108148 0e26 44.04 24,00 .10.25 21.50
148~ 168 C.19 44,51 28.00 8,50 18.75
PHYS IGO-CHEMICAL PROPERTIES
D=pth Bulk pH Electri- CaC03 Organic CEC
(cm) Density  (1:2.5) cal con= Carbon M.eq/
(g/cc) ductivity % 100 g
ivmho/ cme
0-12 1,58 8.00 0,25 0.32 Q.26 5.16
12-45 1430 8,00 0.5% 0.32 0,22 9,24
456-108 1.52 8.00 0.553 0,28 0.09 9.24
108-148 1.52 8.00 0.%55 0.34 0.06 .43
148-168 155 8.00 1.00 0.28 0.47 8,13

Available Moisture in 60 cm profile 1s 9.0 cm ard
in 100 c¢m profile ls 15.7 cm ¢ [\Q‘\/
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RANGE IN CHARACTERISTICS @

The colour of the surface soil varies from light vellowish
brown to yellowish brown and texture sandy lcam to fine sandy loam,
The colours of subesurfsce soil vary from light yellowish brown to
dark yellowish brown aqd texture loam to §ilt loam: sometimes below
BO cm depth soll is elay loam. Clay per cent is more thHan 18 in the
texturs control section. The structure is subangular blocky to
angular blockys The CEC is moderste with good fertility retenticn
capacity.

Available moisture capacity of the soils is 9.0 em for 60 cm
and 15.7 cm for 100 cm profile depth from surface.

Surface texture, slope, calcareous and saline phases are
mapped.

DRAINAGE & PERMEABILITY :
Well drained with moderate permeability.

USE & VEGETATION :

~ The soils of this serfes are mostly cultivated to jowar,
maiié, bajra, cotton, tomato, wheat, pea and mustard. The vegetation
consists of trees, Accacis-species, Dalbergia sisoo and Morus alba;
shrubs like Zizyphus numelaria, Tribulus-teristris and cyprus rotendus,
phyllanthus neruri and some grasses.

DISTRIBUTION & EXTENT :
Extent of this series is 329,.97 ha and it is very extensive.
TYPE LOCATION :

The profile is located near village Holambi Kalan, about 1/2 Ka
south-west, in the 25th plot of 47 block (approximately latitude N
28° 49! 3nd E longitude-77° 7').

N
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DaRYAPUR SERIES

* 9t

Daryapur series comprises moderately well draired tc imper-
fectly drained, very deep, calcareous, loam to clay loam soils of
yellowish brown to dark yellowish brown colours. They occur on
nearly level to gently sloping lands of 1-3% on the alluvial plains.
Ferromanganese concretions and calcium carbonate coated noduies are
eccasionally present.

Daryapur series is a member of fine loamy calcareous, mixed,
hyperthermic family of Typie Ustifluvents.

Typifying pedon : Daryapur silt lcam - cultivated.

Horizor _Depib_ Description
Ap O-14 cm Psle brown (1OYR /3 D) and brown (LOYR 5/3M)

silt loam; weak medium subangular blocky
structure; slightly hard when dry, firm when
moist, slightly sticky, when wet; strong
effervescence with dil. HCl; common ccarse
ard medium pores; gradual wavy boundary.

C1 14-45 ¢m Yellowish brown {10YR 5/4} silt loam; weak
medium ongular blocky breaking into sub-
angular blocky structore; firm when moist,
slightly sticky and non-plastic when wet;
sirong effervescence with dil. HCl; common
fine roots; common fine and few medium pores;
moderate permeability; diffuse, smooth
boundary.

G2 45-76 cm Yellowish brown {10YR 5/4) loam; weak medium
angular blocky breaking inte sub-angular

blocky structure; firm when moist, slightly
e
N
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76=101 cm

101=-1% cm

- 15 ~

sticky; strong effervescence with dil, HCL;
few {1-2 mm) soft ferromanganese concretions;
few fine rootsr few medium and fine pores;
moderately slow permeability; diffuse smooth
boundary.

Yellowish brown (1OYR 5/4) and datk yellowish
brown (LOYR 4/4) silt loam; moderate medium
subangular blocky structure; firm when moist,
slightly sticky and slightly plastie when
wot; slight effervescence with dil. HCl: few
(1-2 mm) soft ferromanganese nodules; very
few fine roots; few cocarse pores; moderately
slow permeability; gradual wavy boundary.

Dark yellowish brown {1OYR 4/4) silt loam;

‘massive when wet; weak medium subangular

blocky structure:; hard when dry; firm when
moist, slightly sticky and plastic when wet;
slight effervescence with dil., HCL; few
(1-3 mm} soft ferro-manganese concretions;
very few fine pores; slow permeability.

PARTICLE SIZE DISTRIBUTION

‘Depth

(cm)

Coarse
Sand%

Fine
Sand%

Coarse
Silt¥%

Fine
5ilt%

Clay
¥

0-14
1445
45-76
76101
101-156

1,37
0.30
0.65
Q.50
l.10

32.37
27.80
26.00
15.30
18.2%

28.40
32.10
42,10
33.00
29.80

25.50
25,320

2,50
25425
27475

12.25
14,25
18.50
2%3.00
23.30

('\C;
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PHYSI1CO-CHEMICAL PROPERTIES

Depth Bk ) Electri-  Calo, —Brganic  CIC
{cm) Density (L1:2.5) cal con= Carbon M. eq/
{g/cc) ductivity x 1G0 g
mmho/ cme
Oeid 1,20 8.£0 0.50 1.18 .32 7.0
14-45 1.50 B.ED 0.50 123 0.22 5.98
45-76 1.52 B30 1.10 l.40 0.12 8,80
76-101 1.530 8.45 1.10 0.90 Ge 16 2.52
101-156 1.50 B.£EQ 1.10 0.90 0.16 MO,

Availsble Wisture in 60 cm profile is 9.G cm and
in 100 cm profile is 15.6 cm

PANGE IN (HARACTERISTICS :

The colour of the surface scil ranges from pale brown (10YR
6/3) to dark yellowish brown (1OYR 6/4); texture ranges from sandy
loam to silt loam; sub-soil colour ranges from dark brown,brown
(LOYR 4/3} to yellowish brown (LOYR 5/6); texture ranges from loam
to clay loam. The soils have moderately developed structure. C.E.C.
is moderate. The soils are slightly calcarecus. Associated relief is
sub-normal.

Available meoisture capacity of the soil is 9.0 em for 60 cm
and 15.6 ¢m for 100 em profile depth from surface. Surface texture,
slope, calcareous and saline phases are mapped.

DRAINAGE & PERMEABILITY 3

Imperfectly drsined with moderate permeability.

USE & VEGETATION :

Used for wheat cultivation. Natural vegetation consists of
Cyprus rotendus, Cynodon dectylon aqbrasses: Chinopodium, sp, Aspho-
delus tunifoliocus, Lathyrous, sativus as weeds; Accacla arablca, o

@\
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i Zizyphus jujuba,date palm as trees.
b3 DIS TRIBUTICN & EXTENT :

The extent of this series is 377.41 ha and found o cccur in
other parts of Delhi Territory.

TYPE LOCATION :

. On nearly level cultivated land, 1/2 Kn from Bawana on
i Bawana«Narela Road {apvroximately N latituge 77°% a7 20" and E longitude
28% 21 40"},

o
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NABHA SERIES

-

Nabha series comprises well drained, very deep, loam to silty
clay loam soils of brown to dark yellowish brown colours. The soil
occurs on nearly level to gently sloping lands and are derived from
old ailuviume They have well developed horizons and strongly develo~
ped structure.

Nabha series is a member of fine loamy, mixed hyperthermic
family of Typic Ustochrepts,

Typifying pedon : MNabha silt loam - cultivated.

Horizon Denth Bescription

Ap 0-11 ¢cm Pale brown {1OYR 6/3 D}, brown (1OYR 4/3 M),
silt loam; moderate coarse sub-angular blocky
structure; slightly hard when dry, firm when
moist, sticky when wet: few fine roots; few
Coarse pores; moderate permeablility; gradual
wavy boundarye.

B21 11=25 cm Pale brown (1OYR 6/3 D), brown (1OYR 4/3 M)
silt loam; moderate coarse angular blocky
structure; firm when moist, sticky when wet;
few fine and medium roots; few coarse and
medium pores; moderate permeability; strong
bioclogical activity; gradual wavy boundarye.

B22 . 25=52 cm Brown (10YR 5/3 M} silt loam; moderate
medium and coarse angular blocky breaking
into subangular blocky structure; common
fine faint yellowish brown (1QYR 5/6)
mottlings; firm when moist, sticky and sli-
ghtly plastic when wet: few fine roots;
few coarse and common medium pores; modera-
tely slow permeability; diffuse wavy boundary.

e

e




frr—

- 19 -

Cl 52-91 ¢m Brown (1QYR 4/3 i) loam; moderate :jedigy
and coarse angular blocky structure; firm
} when moist, sticky and slightly plastic
when wet; slight effervesccuce with dil,
HCl; few fine roots; few coarse and common
medium pores; moderately slow rermeatility;
diffuse-smooth beundary.

c2 . 91 - 126 cm Yellowish brown {10YR 5/4 %) and dark
yellowish brown (1OYR 4/4 M) clay loam:

- massive; firm when moist, sticky and sli
ghtly plastic when wet; slicht effervesc-nre
with dil. HCI; very few fine roots: few
medium pores; slow permeability,

Y
A
PARTICLE SIZE DIS TRIBUTION
Depth Coarse Fing Coarse Fine Clay
(em) Sand% Sard% 5ilt¥ 511¢% %
o1l 0,40 33.40 26455 24,75 16,00
11-25 0.30 22.80 26,25 27.75 21475
2852 0.l15 21.10 25,24 27.50 26.00
52-91 1445 30,20 15,35 26,50 26,50
91-126 - 1.10 17.90 26.10 24.50 29,75
r PHYSTCO-CHEMICAL PROPERTIES

‘ . Depth Bulk pH Electri- CaCG3 Urganic  CEC
(ca) Density (1:2.5) cal con- % Carbon M.eq/
{g/cc) ductivity % 100 g

mmho/cm.

O-11 1.45 - 8,25 0,40 Oul7 Q.52 6.52
11-25 l.45 8,00 0.3% 0.17 0.27 8469
2552 - 8,00 0.50 C.17 0.22 9.79
y 5291 - 7.85 1.30 0,28 0. 19 10.60
91-126 - 8420 1,35 l.12 0.18 11.96

Available Moisture in 60 cm profile is 12.4 cm and
in 100 e¢m profile is 21.0%¢m
A0
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RANGE LN CHARACTERISTICS :

Colour of the surface soil ranges from pale brown- (10YR £/3}) {
to yellowish brown {lOYR 5/6) and texture from sandy loam to silt loam,
Colour of the subsoil is brown (10YR 4/4) and texture is loam to silty
clay loam or clay loam with clay per cent more than 18 in textural
contral section.

Available molsture capacity is 12.4 cm for 60 c¢m and 21.0 cm
for 100 cm profile depth from the surface,.

Surface texture, slope, calcareous and saline phases are
mapped s

DRAINAGE & PERMEABILITY : L
doderately well drained with moderate permeabllity.

BE & VEGETATION :

“ostly cultivated to wheat. Matural vegetation consists of
cynodon dectylon as grasses; Chinmopodium sp., Asphodehus tunifolius,
Lathyrous sativus as weeds; Accacia arabica, Delbergia sisoo, AZadi-
rachta indica as trees.

DISTRIBUTION AND EXTENT :

\f
It occupies 560 ha of land and is very extensive series: it
is also found in Delhi Territory and Haryana States ’ ‘
TYPE LOCATION ;
. i
The profile is located on nearly level cultivated land. |
{Approximately N latitude 28° 47' and E longitude 77° 2°).
¥
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HISSAR SERIES
e

Hiésar series comprises well drained very dnep, calcarecus,
brown to.yellowish brown soils with silty clay loam texture. They |
occur on nearly level to gently sleping lands and are derived from
old- alluvium. Nodular lime and ferromanganese concretions are occa-
sionally present. Hissar series is a member of fine loamy calcareous
mixed, hyperthermic family of Typic Ustochrepts.

Typifying pedon : Silt loam - cultivated.

Horjzon 'Depth Description
Ap O-11 cm Very pale brown (10YR 7/3 D), yellowish

brown (10YR 5/4 M) silt loam; weak coarse
subangular blocky structure; slightly hard;
firm when moist, slightly sticky when wet;
slight effervescence with dil. HCl; common
fine, few medium roots; few medium tubular
pores; moderately slow permeability; gradual
wavy boundary.

Bl 11-49 cm Yellowish brown (1LOYR 5/4) silty clay loam;

' moderate coarse and very coarse angular
blocky structure; firm moist, sticky and
slightly plastic when wet; few fine faint
yellowish brown {10YR 5/6) mottles; slight
effervescence with dil. HCI; very few coarse,
few medium and common fine roots; common
medium tubular pores; slow permeability;
few weak (2.3-3.5 cm) rodent holes present;
diffugse, smocth boundary.

B2 49-82 cm Yellowish brown {10YR 5/4) silty clay loam;
o moderate coarse subangular blocky; firm
when moist, sticky and slightly plastic when
wet; common fine faint yellowish brown
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82-123 cm

123147 ¢m

{i0YR 5/6) mottles; strong =ffarvescence

with dils ACL; very few (1.2 mu) soft ferro-
nanganese concretions; thin patchy clay film;
few fines roots; cornon tubul:r pores; slow
permeability; few rodent holes; diffuse-smooth
boundary.

Yellowisthh orown (LOYR 5/4) clsy loau,
joderate, very cosrse, anqular blocky strue
cture; fimm, sticky and plestic shen wet;
cornon fine feint (LOYR 5/6) mottles; strong
effervescence with dil. HCL; few very fine
roots; few nedium wnd coston coarse tubular
porec; slow permeability; few zbout 3% by
valute snell calclua <arbonate nodules:
diffuse smuoth bound :ry.

Yellowish brown (LOYR 5/4) c;ay—loam;
nabsive when wet; weak coarse anguiar
blociy structure; fira when woist sticky and
slightly plastic when wet; few fine faint
yellowish brown (LOYR 5/€) uottles; vioclent
effervescence with dil. HCl; few medium and
coarse pores; very slow permeabllity; swall
calciua carbonate coated nodules (5% by
volume) present.

PnRTICLE SIZE DISTRABUTLION

Depth
(Cﬂ)

Coatee
Sandb

Fine Goarse Fine C;fy

Sendb Silt¥ Silt¥%

O-11
11-4%
4982
82-123
123-147

O.44
0.44
Lel&
Q.99
050

22,68 36.00 25.00 16425
L1€.99 32,35 22.75 28,00
20.11 Qe 50 484,00 31.00
21,61 23.00 22,75 32.00
19.25 25,00 22,50 33430
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PHYS 1CO-CHEMICAL PROPERTIES

Electri- Cama Organic CEC

Depth Bulk pH

(cm) Density (132.5) cal con- % Carbon’  M.eq/
, g/cc) ductivity % 100 g

mmha/ cme

O-11 1.45 8.40 0.70 Qe84 Ce37 Bae43

1l-4g 1.43 8.60 0,40 Q.85 .0.27 9424

49-82 1440 8,50 0.20 1.29 0.27 10,60

82“l23 ) b 8 140 . Oo 60 - l- 57 0. 18 1 1 |42

- 123-147 - 8.20 0.50 1.18 0.16 11.69

Available Moisture in 60 em profile is 12.5 em and
in 100 tm profile is 22,0 em @

RANGE IN CHARACTERISTICS :

The colour of the su}face soil ranges from dark*brown (1OYR
4/3) to yelldwish brown (1OYR 5/4) and texture from ssndy loam to
loam; -surface structure is ¢oarse subangular blcckys Celour in the
sub-scil ranges from dark brown (1OYR 4/3) to dark yellowish brown
{10YR 4/4) and texture loam or silty clay loam. Clay is more than
18 per cent in the texture control section. Structure is subangular
blocky to angular blocky; mottles are present mostly below 30 cm
depthes The soils are calcareous, ChCDa is more than L% ip the first ..
50 cm profile. Nodular lime is present/l meter depth of the profile.
C.E.C. is good. ’ Zwithin '

Avallable moisture capacity is 12.5 em for 60 cm and 22.0 cm
for 100 cm, profile depth from the surface.

Surface texture, slope, calcareous and saline phases have been
mapped.

DRAINAGE & PERMEABILITY :
Moderately well drained with moderate permeability,

i
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USE & VEGETATION :

Intensively cultivated:; one of the best soils of the area.
Mitural vegetation comsists of Cyprus rotendus, Cyncdon-dectylon
as gresses; Chinopodium sp. Asphodelus tunifolius, Lathyrous
sativus as weeds; Accacia arabice, Zizyphus jujuba, Date palm

as trees.

w G TRIBUTLON 5 EXTENT

It occupies an area of 338.14 ha and is extensive. It
..30 Gocurs in other parts of Delhi Territory ane Haryana State.
2% e TiCN 2

About 2 Km from the Bawana-Narela road and Delhi-Tall
distributory ~rossing, 400 m east Jf Bawana escape (approximately
H. latiwude © 47! 4U% and E. longitude 77° 2* 4®).
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CGHC SERI
L2 1]
Ghoga series comprises moderately well drained, very deep

brown to dark yellowish brown clayey soils, on nearly level to low
rellef lands of upper alluvial plain, developed on old alluyium.

~ Ghoga scries is a member of clayey, mixed, hyperthermic
family of Udic Ustochrepts.

Typifying pedon : Ghoga silty clay loam - cultivated.
Horizen Depth Rescription

Ap =15 ¢m _ Very pale brown (lOYR 7/3 D) yellowish brown
(L0YR 5/4 M); silty clay loam; moderate
' coarse subangular blocky structure; he rd when
dry, firm when moist, sticky and slightly
plastic when wet; few fine roots; common
medium few coarse tubular pores; moderately
slow psxmeability; clear wavy boundary.

B11 1537 cn Brownish yellow (lOYR &/6) and yellowish
brown (10YR 5/4) clay losm; strong very
cearse angular blocky tending to be prismstic;
firm, sticky and slightly plastic; few fine
roots; few madium tubular pores; slow permea-
bility; diffuse smooth boundary.

B1L2 37=69 cm Dark yellowish brown (1OYR 4/4) silty clay
loam; moderate coarse angular blocky tending
to prismatic; firm when moist, very sticky
and slightly plastic when wet; very few
{2-3 mm) soft-ferromanganese nodules; thin
patchy clay film along the pores; few fine

é roots; common medium tubular pores; slow per-
meability; diffuse smooth houndarye
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B2 69-1C7 cm Dark brown (10YR 4/3) silty clay loam;
mojerate very coarse angular blocky tending
to prismatic; firm when moist, very sticky
anrd slightly plastic when wet; few {(2-3 mm)
soft ferromanganese noduvles; thin clay films
along the pores; few fine roots; common medium
tubular pores; gredual wavy boundary.

clL 107-157 cm Dark yellowish brown (lOYR 4/4) clay loam
massive when wet; moderate coarse angular
blocky structure; firm when moist, very
sticky and slightly plastic when wet: common
{ 05 mm} soft and hard ferromanganese nodules;
few coarse and common medium tubular pores;
slow permeability.

PARTICLE SIZE DISTRIBUTION

Depth Coarse Fine Coarse Fine Clay

{em) Sand% Sand% Silt¥ Silt¥ %

015 Je 15 17.61 32.62 29.75 20.75

15.37 - 13.90 23.00 31.60 32.50

A7=69 0,50 16.24 16.25 31.50 35,50

69107 0.31 13.06 20.48 28.00 38,00

107-157 0.52 17.57 19.T71 28,00 33,75

PHYSICO-CHEMICAL PROPERTIES

Depth "Bulk pH Elegctri- Ca()’('.',‘3 Crganic CEC

om Density (1:2.5) cal cone ; 3 Carbon M.eq/
{g/ce) ductivity % - 100g

- mmho/ crte

Cul5 le45 8410 0.20 C.45 0,45 12451

15=37 1a45 8,15 0.20 O.il 0.28 12,51

37-69 1.43 B. 10 C.20 0.39 0.27 13.68

69-107 - 770 0.20 Q.22 Q.22 13.8%

107=157 - 783 0.50 O.l1 0.18 13,68

——

Available Moisture

in 60 cm profile is 14.4 ca and P
in 100 cm profile is 24.4 cm 3
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RANGE IN CHARACTERIS TICS :

Colour of -the surface soil ranges from grayish brown {lOYR
5/3) to yellowish brown {1OYR 5/4); texture varies from silt loam to
silty clay loam. Subsoil colour varies from dark brown (10¥R 3/3} to
dark yellowish brown (1OYR 4/4). Texture is silty clay loam to clay
and ¢lay per cent {s more than 35 in texture control section. Structure
is coarse angvlar blecky to prismatic ang it is massive in C horizon.
C.E.Cs is good; clay mineralogy is mixed.

Available moisture capacity is l4.4 cm for 60 cm and 24.4
cm for I0® cm profile depth from the surface.

Surface texture and slope phases axe mapped..

Ghoga series occuplies an ares of 164.75 ha.

DRAINAGE & PERMEABILITY %

Moderately well drained with slow permeability. Susceptible
to stagnation.

USF R VEGETATION :

%mfuwMﬂcﬂuuum;mmnlwwhumcmﬂus
of cynodon dectylon as grass: Lathyrous sativus, Chinopodium SPs,
orebanche aegyptiaca as weeds and Accacia arabica, Dalbergia sisoo
as trees.

DISTRIBUTION & EXTENT :

Series occupies an area of 164.7% ha and is not much
extensive. It is found to occur to a smaller extent in Delhi
Territory.

TYPE LOCATION :
Located on flat {nearly level} plain, 2.5 km from Delhi

Tail distributory and Bawana-Narela Road crossing and about 100 m east

of unmettalled road (approximately N latifude 28° 49' 25® and E long-
itude 77° 2% 40v).
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KHAMPUR S ERIES

Khampur series comprises very deep, moderately well drained
to poorly drained fine textured soils of pale brown to dark grayish
alluvium. They are found to occur on nearly level lands on concave
reliefs in depressions. Mottles are present in series control section.

Khampur series is a member of clayey, calcareous mixed hyper-
thermic family of Typic Halaquepts.

Typifying pedon : Khampur clay loam - cultivated.

Horjzon _Depth Description
A 0=12 cm Grayish brown (2.%Y 5/2 D) dark grayish

brown (2.5Y 4/2 M} clay loam; medium weak
subangular blocky structure; hard firm,
sticky and plastic; few fine roote; strong
effervescence; clear and wavy boundary.

A3 12-29 cm Dark grayisir brown {2.5Y 4/2 M)} clay loam;
medium moderate subangular blocky structure;
fine roots; common medium pores; strong
effervescence with dil, HCl ; clear and
wavy boundarye.

B21 29-60 cm Dark grayish brown {2.5Y 4/2 M) clay;
moderate coarse angular blocky structure;
firm sticky and plastic; common fine dise
tinct iron mottles of strong brown (7.5YR
5/6) colour; slight effervescence with dil.
HCl; few fine rocts; common medium pores;

gradual and wavy boundary.




L

B22 60-84 ¢m
\
R C1 84-104 cm
_
2 104113 cm
(
. 3 113-1335 em
b
O
Gx
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Dark grayish brown (1OYR 4/2 M) clay;
coarse strong angulax blocky structure;
firm sticky' and plastic; slight effervesw
cence with dilute acid; few medium roots;
few coarse pbres; few fine fajint iron
motties; diffuse and wavy boundary.

Dark grayish brown te grayish brown (1OYR
4.5 M} clay; medium to coarse angular
blocky structure; firm, sticky and plastic;
strong effervescence; few medium roots;
common pores; seft ferro-manganese concre-
tions; 135-20% small acid soft calcium
carbonate coated nodules; few fine faint
iron mottles; diffuse and wavy boundary.

Dark grayish brown (10YR 4/2 M) clay;
medium moderate angular blocky structure:
firm, sticky and plastic; strong efferves.
cence withdil. HCl; common fine faint iron
mottles; 10% lime concretions by volume;
fow medium roots; common coarse pores;
clear and wavy boundary.

Dark grayish brown (LOYR 4/2 M) clay;
massive; firm very sticky and very plastie;
strong effervescence: with dil. HCL; many
medium distinct iron mottles; 5 to 40%
smell to medium concretions in pocketss

(contd-....;iO/-...-)
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PARTICLE SIZE DISTRIBUTION

Depth Coarse Fine Coarse Fine Clay {
{cm) Sand% Sard¥ S1it% Si1t% %

0-12 2441 22.8 Le8 26.5 28.0

1229 16.8 25.3 1.3 24.5 33.5

29-60 17.% 27.3 2.0 18.2 36.5

60-84 9.7 14.4 1.9 33.2 43.0

84-104 Se9 Beb © 2.0 35.0 43,0

104-113 9.0 4.1 2.0 36.3 51.2

113=155 4.3 8,3 1.3 46.0 40.0

PHYSICO. CHEMICAL PROPERTIES

Depth Bulk pH Electri- CaCO, Organic CEC
(em) Density (1:2.5) cal con- g Carbon M.eq/
(gfec) ductivity % 100 g
ninhe/ cle
Q-12 1445 79 9.0 2.35 Ou54 10.34
12-29 1445 7e9 6.0 Ou56 0427 B.16
2960 - 743 6.0 0,253 40,18 16.32
60-84 - 76 3.3 0.25 0.27 12431
84104 - 748 4.5 Oe25 0.21 27.2
104-113 - 7a7 5.0 1.94 0.22 25.02 v
113=135 - 747 5.0 2.56 0.27 19.58

Available Moisture in 60 cm profile is 14.1 cm and
in 100 cm profile is 24.0 cm

RANGE IN CHARACTERISTICS :

The colour of the surface soil ranges from grayish brown to
brown and texture from silt loam te silty clay. .Sub-soil colour ranges ¥
from dark graylsh brown to grayish brown and texture from loam to silty

claye Mottles are present in the soll profile., Texturs contre} section

e
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is clayey with clay per cent more than 35.

Available hbistufe Capacity is 14.1 cm for 60 cm and 24.0 cm
for 100 cm profile depth from the surface.

DRAINAGE & PERMEABILITY :
Imperfectly drained with slow permeability.

USE & VEGETATION :

CGultivated to paddy, wheat, and berseem. Natural vegetation
consists of trees like Accacla arabica, Ziryphus jujuba, Butea -mono=
sperma and grasses i.e. Cynodon de-ctylon, Orebanche aegyptiacas

DISTRIBUTION & EXTENT :

It occupies an area of 31.84 ha and of limited extent.

TYPE LOCATION :

" About 3/4 Km from the Sanoth village to the east {approximately
N latitude 287 49' and E longitude 77° 6'}
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SANTOOH S ERIES
LE X2
Santosh series comprises well drained to moderately well (

drained, very deep, calcareous, tine lecamy over coarse loamy soils
of pale brown to yellowish brown colours. The soils occur cn nearly
level lands. They have weakly developed 'B' horizon.

Santosh series is a member of fine loamy over coarse loamy
talcareosus, mixed, hypertherudc fauily of Typic Ustochrepts.

Typifying pedon : Santosh loam - cultivated.
Horizen Depth Regcrintion

Ap O=13 ¢, Very pale brown (1OYR 7/3 D) and pale brown
(LOYR 6/3 D) and vellowish brown {10YR 5/4 M)
loan:; weak medium subongular klocky: firm
when moist, slightly sticky when wet; strong
effervescence with dil. acid; few fine and
few medium roots; few medium tmbular pores;
moderate permeability.

B21 13-29 cm Yellowish brown {1QYR 5/4} loam: weak coarse
subangular blocky structure; hard whes dry,
firm when molst, slightly sticky when wet; ¥
strong effervescence with dil. acid; few fine
roots; common medium and few coarse tubular .
pores; moderzte slow permesbility; diffuse,
wavy boundary.

B22 29-49 cm Yollowish brown (1OYR 5/4 M) loam: moderate
coarse subangular blocky structure; fixm when
moist, sticky and plastic when wet, strong
effervescence with dil. acid; few fine roots; Y
commen medivm and few coarse pores, moderately
slow permeability; gradual, wavy boundary.

(STJ
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CL 49-108 cm Brownish yellow (1OYR 6/6) sandy loam;
méssive. friakle to firm when moist, slightly -
sticky when wet; violent effervescence with
dil. acid; common {3-5 m)few fine roots; few
medium and few cosrse pores; moderate permea—
bility.

c2 108+ cm Water-table

PARTICLE SIZE DISTRIBUTION

Depth Cosxse Fine Coarse Fine Clay
(em) ~ - Sand% Sand¥% Silt% 5ilt¥ %
0-13 C.89- -37.70 31400 15,25 15.00
13-29 0T 35.79 23.00 21,78 19.%0
29-49 1.06 35.79: 22.00 22,50 20,78
49-308 1.01 66,61 12.60 7.320 13,25

PHYSTCO-CHEMICAL PRCPERTIES

Depth Buik pH Electri- Catu, CUrganic  CEC
{em) Density {1i12.5}) cal cone Caxrbon M.eq/
{g/ec) ductivity % 100 ¢

muho/cme

" D13 1.50 8.3 O+£0 1.37 0,45 B.26
13-29 1.50 8.50 0,55 O.62 045 9.10
29=49 - 8.60 0. &0 112 0.22 B.43
49-108 - 8435 Qs 50 0.28 0,18 610

Avallable Moisture in 60 cm profile is 9.0 em and
in 100 cm profile is 13.0 em s
RANGE IN GHAPACTERISTICS :

Colour of the surface soil ranges from brown (1OYR 5/4) to
derk yellowish brown (1CYR 4/4); texture is sandy loam or loas. Colour

N7




in the s;ub-soil varies from dark brown (LOYR 3/3) to yellowish brown
{1OYR 5/4). Texture is variable between clay loam and loam or sandy
loam.

A high fluctuating ground water-table and seasonal inundation
during monsoon keeps the soil satursted for a significant part of the

yYear. External drainage is poor at places.

Available moisture capacity of the soil is 09.0 cm for 60 cm
and 13.0 e¢m for 100 cm profile.

DRAINAGE & PERMEABILITY :

Imperfectly draines with moderately slow permeability.
USE & VEGETATION :

Cultivated to wheat. Natural vegetation comprises Zizyphus
Jjujuba, Butea monospoma, Accacia arabica as trees; Nelitotus sp. vicia
Spe Euphorbis draum as weeds.
DISTRIBUTION & EXTENT :

It occupies an area of 31,84 ha and is limited in extent.
TYPE LOCATION :

“The proﬂle is located on gently sloping low lying culti-
vated land about 1/2 Km from the Delhi Tail distributory and Bawana-

Narels Road ( .oroximately N latitude 28° 48* 25% and E longitude
77° 4B 30°)
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SANOTH SERIES
EEX]

Sanoth series comprises very deep, moderately well drained
fine loamy over coarse loanmy or sandy calcarcous soils of dark brown
Lo yellowish brown colours. They have developed over Yauurma alluviumg
They occur on nearly level lands of slope of O-2 per coni in old
meandef plaing. :

Sanoth series is tentatively classified as a menber of fi-e
loamy over coarse loamy, calcareous, mixed hyperthermic family of

Aeric Halaquepts.

Typifying nedon : Sanoth clay loam = cultivated.

Horjzon Depth Descrintig
A B:18 &m Very dark grayish Brown to dark grayish brown

{2.5Y 3.5/2) clay loam; 26irse moderate angu-
lar blocky structure; slightly firm, slightly
sticky snd slightly plastic; strong efferves—
cence with dijute HCl; fow cosrse and medium

Toots; clear and smooth Louridary. 3
BlL 18238 ¢m Dark brown {iGYR 3/3 ) loam; medium modexate
angular blookyj siightly hard, frisble, sli-
‘ ghtly sticky and plastic; strong effervescence

with dil. acid; common fine distinct iron
mottles of dark brown to brown (7.5YR 4/4)
colour; few medium and coarse roots; few
coors® and medium pores; gradusl and smooth
boundezy.

B12 38-74 cm Dark brown (10YR 3/3 M)sandy loam; weak medium
angular blocky structure; frigble, slight eff-
ervescence with dil. acid; soft ferromanganese
concretions 2 mm in diameter; common fine
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dfztinct iron oottles of dark brown (7.5YR
3/2) colour; diffused and smooth boundazy.

CL 74-96 G- Uarx boown to brown (1OYR 4/3 M) sandy loam; (
ss.iwe; fri.bie; slioht effervescence with
dil. HCl; few flne and medium roots; many
distinet iron mottles of dark bro=n (7.3YR
3/2) colours

2 FhulTd+ ¢ el et Blt.

P RTICLE -TZE DIS TRIEUTION

Cepth Coar:n ring ~ Coarse kine Clay '
{cn) Sand 5 Sands 5iltX S11t% % .
0=13 1600 2178 20,09 30,77 11.75 '
1638 30,42 24,88 9.38 i9.17 17.12

BT 15,95 2336 6446 15425 17.00

7496 42.1% 27.45 2.53 B.63 16,79

96127+ 39,47 73,40 3,58 10,02 18.30

PHrs JCO-CHE WGl FiOPERTIES

Fepth Euik . oH Elfctri-  Calll,  Organic Cel

{em} Density {1:2¢9)  col con- % Carbon Mo/ .
{a/cc) ductivity 5 10 g »

ST VIR

3-18 1,50 Te0 12400 137 0.48 - 13.06

J B34 1.93 Fa8il 5.00 0.31 0,16 10.51

3874 - 7ed2 5. 30 Cul5 (o1 ) § 9.25 J

T4-96 - B.00 3.60 Q, 10 Cel2 8.16

Qe 127+ - 8,00 2.50 nil Q.07 9,79

wvabinble Yatsteze Lo 60 o nrofile is 9.0 ¢m and ‘(

in 100 om profile is 13.0 ¢m ¢

o
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> RANGE IN CHANACTERIS TICS

The colour of the surface soil ranges from grayish brown to
brown in 2.5Y and lOYR hue and texture varies from clay loam to loame

Sub-soil colour varies from very dark grayish brown to brown
in lOYK hue and texture ranges from sandy loam to loamy sand. The
- structure is weak to medium engular blocky; water-table may be presen
within series control section. Iron mottles and ferro-manganese con-
cretions are present within 50 ¢m from surface.

Available moisture capacity is 9.0 om for 60 cm and 13 cm
”) for 100 cm profile depth from the surface.

DRAINAGE & PERMEABILLTY :

Imperfectly to poorly drained with moderately slow per-
meability. .

USE AND VEGETATION ¢

Uncultivated lands and saline lands: natural vagetation
consists of salt weeds of Halozylon sp.

(A DISTRIBUTION & EXTENT :
. Limited in extent, about 35.40 ha.

TYPE LOCATION :

About 1/2 Km from the Sanoth village to the north-west
(approximately N latitude 28° 49' and E longitude 77° 6t}.

S




-3 - Tent ~tive
NAGAR £ 5RLES
L 53

Negar serizs« comorises, nmoderately well drained to imperfectly
dr-ined, very oeep, sandy loaa over clay leam or silty clay loam
Le0arse loamy over fin2 loawy) soile of brown to dark yellowish brown
colourse Ci-y is vare than I8 per cent below 50 cm denth fro- the SUT=
faces The:e suals are fuund to occur on nearly level to almost flat
Lwis of O-is 100,

"iir reriss 1s g aember of coerse loamy over fine Loay,
Texed Ayocrthezr dc fonily of Typic Ustifluents.

Iypifying pedon : Nagar loam-cultivated.

Horzzon Denth ‘ Description
Ay 0-26 cm Yellowish brown (1OYR 5/4 ) loam; moderate,

@medium subzngular blocky; hard when dry friable
when moist, slightly sticky; strong efferves-
cence with dils HCl; clear and smooth boundary;
coxnon fine to medium continuous roots: common
fine exped pores.

A3 26-63 em Yellowish brown (10YR 5/4 M) sandy loam;
moderate fine to medium, subangular blocky;
slightly hard when dry friable when moist
and slightly sticky when wet; slight efferves~
cence with dil, HCl; abrupt wavy boundary; fine
to medium continuous roots; many fine to medi~
um exped pores.

C1 63-83 cm Dark yellowish brown (1OYR 4/4 M) silty
clay loam; strong coarse angular blocky ; very
hard when dry, firm when moist sticky and
plastic; strong effervesconce; clear wavy
boundary; common fine to medium continuous co
roots; few inped pores. ‘3

44J-I--.--......................l.l...lll.l....lllllllllll.

—




..

- 39 -

Cz 83-150 cm Brown (1DYR 5/3) silty clay loam; strong
Coarse, angular blocky; very hard when dry,
firm when moist, sticky and plastic; strong
effervescence with dil. HCi; many medium faint
mottles; few fine continuous roots: plentiful
fine te medium inped and exped pores.

PARTICLE SIZE DISTRIBUTION

Denth Coarse Fine Coarse Fine Clay
{en) Sandz Sand¥% Silt¥ Silt¥ %
0-26 1,70 45,30 . 24.00 14.00 15.00
26~53 0.42 37,90 20.85 LL.75 12.00
63-83 L.60 7.5 25425 29,80 35.2%
83-150 1.60 15.47 41.07 B.73 32.00

PHYSICO-QEMIGAL PROPERTIES

Depth Bulk pH Electri- Ca LO4 Organic  CEC

(cm) Density (1:2,5) cal con- % Carbon M.eq/
(g/cc) ductivity % 106 g

mmhe/ cm

0-26 1,58 8.5 2.15 2,30 C.i7 10434

26463 150 8.5 0,95 1.68 0.08 8.16

63=33 1.45 8.60 1460 2.86 0.16 16.32

B3-150 1.45 8,35 .10 0.34 0.08 12.51

Available Moisture in 60 ¢m profile is
RANGE IN CHARACTERISTICS 6.7 cm and in 100 ¢m profile is 14.8 cm.

The colour of the surfate soil ranges from dark yellowish
brown {10YR 4/4) to yellowish brown (lOYR 5/6, 5/4). Texture ranges
from sandy loam to loams Subsoil colour ranges from brown {1OYR 5/3)
to dark yellowish brown (1OYR 4/4) and texture from lcam to silty clay
loam and fine loam. Structure is subangular blocky to angular blocky.
Mineralogy is mixed. High ground water may be present during winter.

Qﬁ?\
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wvailable moisture capacity is Q6.7 om for 60 cm depth
and 14 . Bew for LOO cm profile depth.

DeAt"AGE AND PERAGABLLITY
orderately well drained with moderate vermeability.

USE AND VEGETATION :

Meinly cultivated to barleys Nytural vegetation consists
of salt weegs end Accacia treese

DS FRIBUTION AND EXTENT :

It occupies an area of 4.44 ha. Not extensive in occurrence
and found in small scsttered patches in the village of Holambi Kalan.

TYPE LOCATION ;

The profile is lccsted in field No. 20 Block No. 20 in
between N latitude 28° 49' and E longitude 779 67,

/00




-4l - Teptative
WAZIRABAD SERIES
*

Wazirabad series consists of very deep, imperfectly drained,
highly stratified soils of light brownish gray to yellowish brown
colours. They occur on mearder plains as well as receni fleod wizin
of Jamuna river. They remain under flood water every year for a foew
days.

Wazirabad series is a member of coarse icamy, calcareous,
mixed hyperthermic family of Typlie Ustifluvents.

Typifying pedon : Wazirabad fine sandy loam-cultivateds
|

Horizon Depth Cescription
Ap 0=15 em Light Erownish grey {(10YR 6/20) yellowish

brown {lOYR 5/4 M) fine sardy l. an; weak:
fine to wmedium, aorsnulsr; slightly kard when
dry, friable when moist, slightly sticky;
strong effervescence with dilute zcid; common
fine reoots; many fine pores; clear smooth
boundary.

A3 15-40 cm Light brownich grey {10YR 6/2 D) yellewish
brown (LOYR 5/4 M)fine sardy loam; weak, fine
to medium, crumb; slightly hard, friable,
slightly sticky; strong effervescence with
dil. HCL; few fine roots; many fine pores;
gradual smooth boundary.

C1 40-70 cm Light brownish grey (1OYR 6/2 D) yellowish
brown {LOYR S/4 M) loamy sand; weak, fine,
crumb; loose; few fime roots; many fine
pores; abrupt wavy bBoundary.




—

€2 T0-99 ¢ Light grey (IOYR 7/2 D) 1ight brownish {
s (LOVR6/Z M) sapd; single i in,
SOMRTLNS ETY 1 eeCenCe Jue to Line pocket;
few fine roots; abrupt wevy boundary.

I1Cs 990-16% ¢ Dark yellowish brown {(10YR 4/4 M) silt loam;
moderate, fine, subangular blocky; hard, fizm,
sticky and plastic; strong effervescence; '
few fine roots; .any fire to :edium pores;
few .edium size roots throughout the profile,

PARTICLE 51£€ UIS TRIBUTION &

S nth Cosrse Fine Coarse Fine Clay

Vi) Sarda Saradis Siltkx Siltk 4

=l 2.C3 3l.41 J7.4% 18.45 12.8%

l "-— 0'53 27 -23 44.05 220 17 8-70

+ = 70 0.28 29.46 q8.67 21467 T.23

7099 1429 67462 22430 5.70 6.50

gLy J.21 7+63 21.98 51.00 19.00

PHYSICO-CHE T 7Al PRCGPERTIS

~

Gepth Bulk pH Electrie. Ca Organtc  CEC

(en) Density  {1:2.3)  cal con- %Cig Garbon M.og/

{a/ec) duct}vity % 100 g )

1 ,hO Clle 1

O35 L+45% 8.2 105 1.37 0,33 T 07 L 1

13w40  —hvdS  B,2 0,7C L.65 0e22 7.62 !

4070 - Bal U, E0 l.48 0 l9 T34

=0y - B.2 035 1.04 [1s "] 6.26

9~ 165 - - 0.85 T4 0358 13.60

Avsilable Moisture in 60 cm profile ig 7.6 cm and
in 100 cm profile is 14.7 cam_ :

n
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RANGE IN CHARACTERISTICS :

The surface soil colour varies from light yellowish brown
to yellowish brown. The textures are variable and have sand, loamy
send, fine sandy loam or sandy loam. They are calcareous except
coarse sand.

The colours of sub=seil’'range from light brownish gray to
dark yellowish brown (1OYR 6/2 to LOYR 4/4)s The strata of sand,
fine sand, loamy sand, saﬁdy loam, fine sandy loam and silt loam are
found without any sequence. All variable textured strata are cal-
careous and stratified within the horizons

Avallable molsture capacity is 7.6 cm for 60 cm and 14.7 cm
ter 100 cm profile depth from the surface.

DEATMAGE & PERMEABILLTY :

S

Moderately well drained to imperfectly drained with
‘moderate permeability.

USE AND VEGETATION :

Mainly cultivated to jowar, sugarcane, wheat and vegetables.
DISTRIBUTION & EXTENT : '

These are not extensive and have hardly 9 ha of land.

TYPE LOCATION :

About 1% Km from village Hirankl .towards South-east near
Bawana escape end.
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