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SOIL ro' 'RVEY AND LAND U SX OF MO!l!I:L AGII>NOMI C RESEARCH 
S'l'A TION UM RALA, 1li ST'RI C'l' BHAVNAGA R ,GUJA RAt sTAT~ 

••••• 
I. In tro~ ('t1 om 

Model Agronanie re!'elll"Ch sir "ion Umralla is situated 5 
kms.away frOm Dhola Stat!.on,AtmeJabBd-Bh!lvnagar !Mlway line: 
of the ~u ra shtra D1. vision of Guja rat State. The ~ate hi. gh-' 
way No. ~ 1. e. Bhll vna && r tG AhnedB bB d passes ne!lt~l' the ta Jm, 

' . 
The survey was undertak-en at the instance of the ll.reetor 

of' Agrlcul. tnre,Guja 18 t state,Ahnedllbll. do The survey work was 
ea rrled out by the Soil survey of'f'J,clala of Guia18t state in 
the month or June 19e cover!ng an area of 84 eres(33.92 
he eta 1'8$). . · . 

The survey woli!: was undertaken With a view to know tt>P 
potentiality of the tam land for setentif'lc land use as per 
I and eapab111ty clas!lltldltion. · · 

II.Gene1'61 deser!ption of the ant' 

2. 1. Lodltiont 
'l'he a rea under report tall a unCJer Uml'fll& 'l'aluka ,B I:B vna gar 

Dl.str!et or Guja18t State~ it has a total area of 33,92 . 
ha eta res. It is on the state hi. gttway No, 33 towards NW side. 
'l'he talnka headquarters Um18la is &bout 5 kms. lllst fran the 
Centre,Geographl.eally the area lies appx.bet.2lo_52n M 
Latitudes & 7l 1 w48 B Lo~gltudes. 

2o2o Phvsiogl'flphY, relief and d1'8in!lget 
P hysi og 18 phi. ea 11 y the soils a 1'8 lo Clll ted un de r the tl oo d 

plain of r!ver Kalubhllr with an ele\8t1on· of above 5I. metres 
above MrS.I·.'l'he tbod plain is grouped under- Alluvial clay 
underlaid by order alluVium orefnic-slqHt• Soils away fran 

rt ve .rbe d. "' 

Plain to very gently slo):·ing- lnnd with alight to mode18 te 
erosin. 'l'he three parallel open d18ina runrd.ng along the taJm 
t'$d 9 North West to South lJI.st d181n tha surplus water f'rGII 
the area in a natu18l Nal.a. 

'rhe genet6l slope of' the fa m is f'l'CIII west to south eaa t. 
All the fields a 1'8 bunded, except ob the nala side(i. •· on the 
S.ltend or ram) where modet6te erosion is observed. the soils 
possess mode18 te d181nage. · . 
2. 3. GeologY' 

'l'he tam soils compr.l.ae of' sed!.mentry deposits of basaltic 
rocks. 'l'he soils are commonly known as"Regur" or Black to 
Brown soils. 'l'he soils are vary deep and below R7.5 c:ms, 
yellow soils are met. 'l'he surtaee soils are dam in colour. 

I I I I I 2, 
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2. 4. Climate; 

The cliill'l.te or the "lrea'is tropicalnonsoonic 
type with a precioitatbn of 599.05 mms. Characterised 
by three well defined se~sions viz. J:.bnsoon, :iiater a:td oium:ner. 
Pleose refer index No.1. The maxillll..lm temperature rises upto 

lltiF in May. The maximm rainfall reoorcted in :mnth of July 
ranges UtJto 466 mm. Please refer index No.2~ 

2. s. 

2. 6. 

Natural 'feget<J.ion: 
-~-

hadirregta indica 
Termarindus indica 
Acacia 9.re bica 

-Limdo. 
-AmaH. 
-Babul. 
-Kerda. 

Gener!ll .\~ricultu~ 

Grassu;. 

· Jowar,Bahri, ,Jhe.<J.t are t~.a ~·· 1-lajor crops of 
the farm under Kh!lrif' a:Jd llabi seasions. · G!'Oundnu t, Maize, 
Cotton and 3easamm crops are· als:) raised. ' 

2. 7. :Ja ter .iupply; -- -
Seasonal irrigation is catered by ftangola Ca:'lnal 

No.9 ollly and (50 Acres) 20 hectares of the total;.area of the 
farm is irrigable. · 

III. Te chil.ique ~Soil Survey; 

The Detail Soil ~rvey of farm was oonducted to map 
the soils of' the farm and to know the oo ssibili ty for the 
Agriculture Develo:>llient using available farm map as based map 
acoording to instructions contain in the All India standard 
Soil Survey !lla'l!lUal. This involved field study of' the soil by 
profile pits 
and cl~ssification of soils into soil series on the basis of 
similarities in the profile characteristics.Each mappi:tg unit 
shown on the may by a symbol indicative of soil series, surface 
texture, depth, slope aad erosion e. g. Jal=G-ds/ :a-e, stands for 
Jalalpur (Jal) series ...nth Clay (c) texture, very deep (ds), 
soil occuring on gently slotJing (B) and practivallY uneroded 
or sli~htly (el) land. ·r11e actual location of different 
soils (designated by soil mapping unit) in surveyed farm area 
can be read on the soil map a'lnexed herewith. 

3. 1. 3oils of the farm are very deep, heavy (clay texture) 
througtx>ut the depth of profile pit (pit of 180 Cms.),colllllDn . 
gravels of .3asalt present upto 66 Cms. while oonca of 5-10 mms •. 
size are many througlx>ut the depth. Consideritng the geomrplx>lo
-gical and chemical characteristices, drainage etc. viz.Texture, 
co lour, PH, Co ndu cti vi ty, depth1 :W'XrNfY concretion etc., the soil 
of the farm is grouped under tne alreadY tentatively fixed 
serie s-Jalalpur under roils of older alluvium on flood plain
Alluvial clay. The colour of' the order alluvium varies from 
dark brown to very dark greyish brown. 

• •• 3. 
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3. 2. 

The soils of the area is developed by transported 
material. ·.rhe soils are he·wy througoout the profile depth.The 
soil is loeally kmwn as blaek soil i.e. heavy in texture. 

I. J 1 laour series: ---
A typieal profile in farm in plot Ib.C/3 is deseribed Wl!JW 
below; 

Depth (in em.) --
0-10 

10-30 

30-65 

65-90 

90-180 

De s eri p tio n. 

l>ark greyish :m brown ( iOYI> 4/2D); very ! 
d'lrk ~reyish brown ( lOYR 3/2M) elaY; fine · 
slightly haL'd sub-an~lar bloeky; dry loose; 
stieky a:1d ;>lastie when wet; !lt)ist friable; 
fo'N basalt a~d conca present; slight 
effe!'vescence :dth dil.HCl; ele,r and 
sncoth ooundrY; abundant fine roots;PH 8.4. 

Very dark greyish bro;.~n (lOYd 3/2H);grave1ly 
claY; lA ncderate, slightly hard subanBUlar 
blocky; wet sticky and plastic; 110ist very 
friable; few conca 1-2 mm size prcsenti· 
strong effer·,esce~ce :fith dil.HCL basa t 
5 mm. size present; abr:.tpt and s!!Doth 
ooundry; few fine roots; PH 8.6. 

Dark greyish brown~ ( lOYa 4/2M) 
gravelly silty claY; medium !!Dderate, sub 
angular blocky; wet stieky and plastic; 
l!Oist friable; co•z1.~on ·lime conca having 
2-5 mm. size present; strong effervescence 
with dil.HCL; basalt gravels present;. clear 
and sl!Ooth toundry; very few fine roots 
present; PH 8. 9. 

])a,rt greyish bro'Nn (lOYR 4/2M) silty clay; 
medium l!Oderate; sub ang..llar blocky 
strueture; wet very stieky very pl~stic; 
l!Oist friable; co:n!!Dn lime conca having 
2-5 m:n. size pre sent; strong efferve see nee 
with dil. HCL. l)iffu se and ir .re ~lar 
toundry; PH 9.2. 

Dark yellowish brown ( 10YR 4/4) silty claY; 
massive; wet sticky and plastie; DDist 
friable; many lime conca .lt 5-10 mm. present; 
Violent effervescence .... ith dil.HCL;PH 8.8. 

Range in cha::-actoristics: 

The colour of the surface soil veries from very 
d.ark greyish i:Ja brown (10YR 3/21 3/3) while in the subsoil the 
colour tends towards yellow varying from dark yellowish brown 
to yelowish brown (lOYR 3/4,5/4). HeaVY textare of claY, 
throu glx>ut the profile. 0 ceasionally silty claY silty clay loan 
and e1ayloan soil types are also observed atplace s •••••• 4 • 
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•••• where the subsoil texture v3.rierfro:n silty clay, 
silty clayloan, claY loa~, ~dium a l!W)derate to strong 
angular blocky structure is :>bsc:c•v<:Jd on the surface soil,while 
in subsoil fine •..eal blocky to ::~::tssive ttl! firm lll:ilt when DDist, 
conca 2·15 mms. irregular, lolute ma:lY on top and increasing in 
lo·..rer bJrizons. In ·soill!cases lime pokets are observed in lower. 
horizons. Coasire are observed uoto 100 em. Basalt gravells are 
present throught the profile, quartz are observed in subsoil. 
Violent effervescence with dil.HCL with PH landingfrom 8,4 to 
9.2 alongwith depth and oonductivity is mrmal on top as well 
as subsoils. permeability varies from very slow to slow.ComDDn 
fine roots upto .38 ems. 3.nd then few, 

Etelief: --
Plain to gently slopir1g area having m.r::Jal slope of 

1 to 3~ E.rosion J! hazard slight to mderate. 

Present landuse: ___ ..::;;..._.;...._~ 
Azadirre a;j:a indica 
Tom'ir i:1de s 
Acanin arabica 

-i.i:ndo. 
-A:nal1. 
-Babul. 

Cultivated Kharif Jowar and Rabi, crops viz, whe:l.to 

Land capability classes and reoo:n·nand,ltf.on: 

ro show the relative suitability of soils for pla'lned 
land use, la:1d cap3.bility classes are for!IX!d, 

J.bst .of the farm soils fall under Class II and little 
area falls under lie '*e* shows hazards f'or erosion, 

Class II oomprises 15.33 hectares 64,74 ~ ot the total· 
area. It oonsists of m nearly level to very gently sloping land 
having slight· or m erosion with very deep clayey soils with 
moderately well drainage. This class requires oonservation 
farming pr.<J.ctices, 

Class IIe oomprises 8,35 hectares 35.36 :'of' the total 
area. It consists of nearly levelled land with r.nder3.te 
ere sion, It required levelling of land to check sheet erosion 
and uniform spread of irrigation •!later, 

Discussion on analytic3.l d1.ta: 

From the analytical data it is ooncluded that the PH 
of the soils is r.nder:ottely high in top as well as in sub soil. 
Conductivity is mrmal. Soils are medium in Nitrogen, poor in 
available (p2 Os) and available (K::f>). 

. .. . s. 
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Re command 'l tio n: --- -
Organic mallllres 10 to 25 cart loads per hectare and 

balanced imrgan1c poosphatic and pot;~.shic oomplex slightly 
fertilizers are advocated tor incressing the tortility 

status or the soils. Green manuring at a interval or l to 2 
• Years are also advised to improve the physical properties of 
;,soils. For drainage suitable epen drains are advised. 
- rJudicious irrigation with lesser duty is advised. 

oOe 



APP"- N!ll JC II:). • 1 • 

To "'Per.,taro dat~ m..xinum and 111')1:Jum 1954-1968 in (t'l tJw-~1~ f·,rm • 

.................... -.......... -.................................................... -.~·-·-·-·-·-···-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---.- ........................... -.... .. 
Ye'll" J!\m"~ry Febru.,ry 

Ma~<. Mi.ii. M0x. Min. 

M.,reh .\'.Jril Mo.y J"u"le J·1ly All•~J·:;t Je;Jte•'ibcr Ontcher l'bw:Jber llecer:1ber 1-ie:J.n 

Mu. Min. M'ix• Min. M.'lX• Mln·I:L'lx.Min.M.lX .11n,I·hx. Hin. Hax:-ffiD'.loi!lx. lUn. M'iX• 1-tin.Max. Min.M~~. 
Mean 
ot 

~>11:11, 

=--· ............................................. -........................ -.-. -.... -· ....... -.-.... -. -................................................................................................................. . 
1965 80 16 83 19 78 23 99 24 90 60 98 72 99 79 90 71 92 78 105 62 98 ~ 92.5 44 92.4 5:>.2 

1966 94 44 102.2 46 104 54 107.6 54 110 60 107.5 52 106 64 98 SB 100.4 58 105.8 62 92 42 91 49 101.5 53.6 

1967 86 45 100 4R 103 61 109 62 112 71 107 76 95 70 94 72 97 70 104 60 91 71 92,6 54 100.0 63.1 

1968 86 42 92 48 102 50 108 56 110 72.51 10 62 102 76 94 74 100 G8 100 68 102 54 92.8 42 99.2 59.3 

-. -................... -......... -. -................................................. -.-........................................... -........... -.-. -. -.-. -.-........... -· -. -. -· -.-.-. -.-
M~. Mini. 

Aver~!!" of tour ye,r •••• 98.3 56.5 



Ye11r. 

1 

1964 

1965 

1966 

1967 

1968 

A p f ~N DI X No1 2 1 ......... 
Jamary. February. Ma reh Ap rll.•ia y. June. July August Sept. Octo-

2 3 4 5 6 

6-00 - - - -
70.00 - - - ~ 

- - - - -
- - 75-00 6-00 -
- - 6-00 - -

Total ftl1nra 11 of last 5 years ••• 

Avel8ge ,.early ltlinrall of 5 ,.ears 

ber. 
7 p 9 10 11 

71-00 4RR-00 75-00 335-00 -

, '1 'loor' :' 19 3-00 97-00 28-00-
-~ .. 

- 255-00 - 110-CO -. . 
104-SO 216-00 79-75 23-00-

. . 

- 118-00 27-00 16-00 3-00 

••• 2ED5.25 mms • 

••• S.'P.05 mms • 

• •••• 

Novr. Deer. Yearly 'l'otal 
rai nra 11. 

12 1~ 14. 

- - 953-00 

- - 3AA-00 

- - 3115-00 

- 1s-oo 519-25 .. 
~-"\('. - 470.00 



sr. No. tbll Unit. 

(1) (2) 

l, Jal ~ 

~ 
2, Jal ~ 

B 
2 

3, Jal C 
5 r-
2 

4. Jal c 
5 -\ 

s. Jal C1 · 
-.2 
B 

2 

6, Jal c5 -
A:!. 

APP»l'!ll :t NO, a ! 

J!l!L. [!!!.! &.!Jl 
••••• 

Area of 
Soil unt t 
1 n hi ctall'lo 

( 3) 

2,75 

3.36 

6.60 

3.74 

2,24 

4.99 

- . . .. 

23.68 

Land 
capa.ht.l1 ty 
classes, 

. (4) 

II 
e 

II 
e 

II 

II 

II 
e 

II 

Land 
dl pa. b111 ty 
class. 

II 

II 
e 

Misc ... 1,21 

24.89 

crc11uu. 

••••• 
000 
0 
0 

Area in 
h1 eta :res, 

1&, 3~ 

s. 35 



Lab. Pnlil• T1P• Clq 
No. No. of " •• u. 

oept 
em a. 

au• 
~ 

COU'M .... 
• 

, ..... .... 
~ 

13&i t o-10 c e& 11 12.911 a.ot tti.o tJ.t 
13&.1 10·30 c ®.21 9.32 t0.81 10.41 u.o 
13&7 30·65 SIC 63.39 P.IO 1.81 To05 tieD 

13GB 65·90 SIC 47.11 51.82 2.61 l!'e11 11.4 

1361 90·I~SlC 4tl.l1 4lel2 2.69 

1360 2 0·15 C GiJ.Ol 22.33 •• :J1 

1361 IS-60 81~ 41.20 OhJ.lltl :!el'l 

s.:.aa 60·95 c aa.u u.aa 2.&a 

t:MJ 95·120C 811.48 12.81 1.41 

t304 12o·IIO c IH.aa u.at t.te 
1366 &arfacv 
la&O IQIIp}" 

130T 
1308 

1308 
1liTO 

1311 

UTa 

UTa 

taT• 
1111 

1m 
un 
1118 

t2.14 to.v 
·U.n.:; tl.'l 

17.26 ····4.l 

4.6U lOef 

5.49 9.8 

.... w 10.2 

Nit.repa ~ae.aio ori&AI'rle LiM wat.er p.,. Ai>P• -oitro 
• e&rhUDe ..... ftMI'ftcJ.holdi- IIPIIM• - - ~ .. ""''" ~ ~ 

.. ·---·------·--- -·- ·--------
e.t o.02v o.oota o,0061 o.0604 t.oo 
e,e o.o18 o.OOM .o.-0010 u,IKT& u.DO 
s.e o.oat o.oooa u.0021 u.028 o.to 
9.2 •;.021 o.ooo:a o.()(l()& u.022t o.40 

d.B o.o30 u.oo o.ouoa o.oaoe 0.2 
a.a u.m o.oou o.OOt>G o.07M o.36 
j.a o.oza o.·ooo 0.0046 o.028 o • .o 

1.1a 111.o 

Ood&B 11ot6 

Uollt11) l&otO 

u.&dg tu.do 

>JoG Uo028 0.0003 UoOO&Cio Oo02V Oo3q 

Oo3f.:i 

o.o~ 

o,auw 
o.oao 
OoOflt 

1.2011 

u.o o.026 o.oooe 0.0011 o.tDH o.'a2 
9.1 u.010 o.uo o.ooao o.OOIB o.1o 
"• T o.oaa o.oo o.oo&a 
~.& u.oa3 0.0001 o.oooa 
s.a o.o1T UoOU01 o.ooaa 
d,l Oo031 OoiJOOol OoOOSI 

Ho8 Oo023 OoUOOT Ooout6 

a.e o.WK o.0005 o.uu&o 
SoT OoOit 0.0001 0,0046 

BoT u.oa1 o.oooa o.otta 
o.a o.oaT o.OOOD o.ooeo 
a.o o.033 o.ooot o.ooeo 
s.s o.oat o.0004 o.ouaa 
a.t o.oat OoOOOI o.~a 

8.8 Uo026 OoOOOJ. Oo0031 

s.a o.oat u.oo 0.0021 

OoTO lot:.ll 

o.98 t.eas 
o.&o 1o03f 

OoGO Ootlii 

o.so 1.03-1 

o.M o.oao 
Dol OoBOI 

0.66 lol31 

o,et 1o1D1 

OoTt 1oi'IS 

Oo10 loll» 

OoiK loMi 

o.too e.est 
o.To 1.20& 

10.411 

16otl6 

13o8d 

:.!llo.JCJ 

oa.oo 
... oo 
lo.ioOII ..... 
13o8& 

UoUG 

l4oal 

u •• 
16oM ...... 
tloal 

18 .. 
u ... 
liS oil 

16oal 

1Go81 

f&.tG f9oTt l2o28 a.. Ioiii 

4Holl 62.18 lo:JI T,JI 1 •• 

+toOO 5a.tl3 aoos •·•• t.a 
TO,fT UloiT loll tu.aa lo~ 
TtoTI IS9.aa lol3 U!o31 1.08 

Geoeo ea.ao i.aa o,ea loll 

80oDI 44o01 loll llol loiT 

61,06 OloT8 1.11 l2ol loll 

f1o1G ao.H s.ae !too& o.• 
so.a7 TloOI lola 11.1 1.01 

P--..Ml:lt,' &Db. c.e.c 
,. __ ..._ /bwzo .. ~-··1100 

---,. • " grnsoF 
Sola.. 

···-···-------·--·-
21·2 

ll2ol 

HoO .... .... 

~·6 0·055 0.1. 

4.8 0,010 loBtll 

o,a o.ota o.t11 
a.a o,ooo o.:HB ... Do too . .... 

o.ooa 
o .... 
o.ta 
o.ta ..... 
o.oo& 
o.w 
0.2111 

o.au 
0 09 

o.ooe 
o.ll50 ..... .... ..... . ..... .... . ... 
D.l3 

0.08 

o.u 
OoOIII 

o.oe 



SOIL MAP OF THE 
IRRIGATION DEMONSTRATION FARM 
AT UM RALA (DIST.BHAVNAGAR.) 
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INDEX MAP OF VILLAGE 
U M RALA (o1 ST. BHAVNAGAR) 
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