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A SOIL SURVEY OF-THE KISTNA DELTA. 

This soil survey has been carried out in a m~>nner similar to the 
surveys of the Tanjore delta {Bulletin· No. 68) and Guntilr delta 
(Bulletin No. 70). The tract is composed of the taluks of Tanukn. 
Bhimavaram, Narasapur, Xaikalur, Bandar, Divi and Gudivii.da and 
portions of Bezwada, Nuzvid and Ellore and is bounded by the River 
Godavari on the north, the Bay of Bengal on the east, the River Kistna 
on the south and the Ellore canal on the west. For the purpose of 
making the survey, an extended tour was made by one of us from 
3rd April to 17th July 1916 and 133 samples of soils were personally 
collected from typical fields under paddy cultivation. The positions 
of these samples are shown in Map No. I. 

The analysis was confined, as in previous surveys, to the esti· 
mation of lime, magnesi!l., nitrogen, total and ·available phosphoric 
acid and potash, and consequently the survey ·must not be tuken as 
determining the relative value of the deltu soils, but rather as being 
an approximate guide to the manurial requirements in different areas. 
The table at the end of this bulletin gives the analytical results in 
extenso. .. ' 

DrsTR!BUT!ON oP AvAU,ABLB PHOSPHORIC AciD AND PoTASH. 

Manurial experiments throughout the world have made it quite 
clear that only a portion of the phosphoric acid and potash in a soil is 
present in a form which can be made·use of by the. crop and conse­
quently a mere measurement of the amount of th~se substances is of 

'little value in fixing the immediate manurial requirements of the soil. 
To do this with any degree of certainty, it is necessary to determine 
the amount of phosphoric acid and potash in the soil which fB in such 
11 form that the crop can readily utilize.it, and these utilizable manu­
rial ingredients are spoken of as available phosphoric acid and potash, 
respectively. 

In practice it is found that, if the amount of available food falls 
below a certain limit, the soil will respond to the application of su:t­
able manures. For the purpose of this survey, these limits have been 
taken a.s ·01 per cent for phosphoric acid and '005 per cent for potash, 
as being the ones most conformable with the experience gained from 
field experiments with paddy. 

Distribution of .A.tJailable Phosphoric Acid. 

Map No. II shows the distribution of the available pho~phoric 
acid throughout the delta, contoured between certain "limits, ·and it 
will be at once seen that at least 7 5 per cent. of the soils are not in 



illiliiediate need of phosphatic manures. 'l'here are lour isolated. blocks 
all round the Kalair lake which contain less than ·o 1 per cent of avail­
able phosphoric acid; although close to the lake the percentage is 
abovl' ·01. The soils adjoining the two rivers are above the· limit of 

. ·01 per cent, while the southern portion of the delta fed by the silt of 
the Kistna river is particularly well supplied with available phosphoric 
acid, a fact which was noted in the Guntdr soil survey. 

. . Distribution of Av~ilable Potash. 

Map No. III gives the du;tribution of available potash, and here 
it is evident that the whole delta contains over '005 . per cent, the 
prescribed limit. Only a small portion, approximately 15 per cent 
of the area, is between ·C05 and '01 per cent and the rest contains 
over '01 per cent. There seems, therefore, no necessity for a potash 
manure in this delta. 

MANURIAL REQUIREMENTS. 

- Phosphoric Acid and Potash. 
Map No. IV is formed by combining Maps Nos. II and III and 

shows the general manurial requirements of the delta with. respect to 
available phosphoric acid and potash. As none of the soils. are 
deficient in available potash, Map No. IV is a reproduction, in effect, 
of Map No. II, only showing the localities which need and those 
which do not need phosphatic manures .. 

Distribution of total Phosphoric Acid and Potash. 

The t<lta.l amount of vhosphoric acid and potash in a soil is of less 
importance with regard to the immediate needs of the crop from a. 
ma.nuria.l point of view than the corresponding "available" values, 
but, as in course of time this unava.ilable plant food is gradually 
brought into a soluble and available form, the total values are a 
mea.sure .of the dormant manurial value of a. soil and as such are an · 
indication of futcire needs. 

The distribution of the total phosphoric acid and potash is shown 
in Ma.ps Nos. V and VI, respectively, and the soils ofthe Kistna delta 
conta.in approxima.tely eight times a.s much potash as phosphoric acid, 
a result similar to that arrived at in the Tanjore and Guntilr soil 
surveys and indicating that greater importance is to be attached to 
manuring with phosphates than with potash. 

The ailt-laden soils along the Kistna and Godavari rivers contain a. 
higher percentage of phosphoric acid, while the hmds round the Kalair 
lake genera.lly contain higher proportion of potash. 

Distribution of Nitrogen. 

The distribution of soil nitrogen is shown in Map No. VII and the 
amount present, though still low, is much higher than was found to 
be the ca.se in.the Guntur and Tanjore deltas .. The soils adjoining the 
Godavari river and those situated round the Kalair lake are much 
richer than the soils on the south. Nearly two-thirds of the delta. 
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contains over "04.) per cent and quite a fourth of the delta contalno 
over "06 per cent. It is possible that the comparatively l)igher 
percenta~e of nitrogen of this delta is due- to the practice Of growing 
~qpn!J.emp whic4 is largely prevalent here·. The nitrogen content 
seems to pe graduaHy -diminishing down the ·course of• the Band"r 
ca11al and is very Iovr in that portion of the Divi taluk situated near 
_the mouth of the Ki:stna river: 

Distribution of Lime anil Magnesia. 

The distribution of lime and magnesia is shown in Maps Nos. VIII 
and IX. The contours for both the substances approximately 
follow each other, lime content being generally higher than 
magnesia. The richer soils are on the Kistna riverside and the 
soils become gradually poorer towards the north and the east, those 
near the sea coast being very poor. The soils adjoining the 
Godavari river and lying along the Narasapur canal are, however, 
weir supplied. While the richness in lime · and magnesia of soils 
close to the rivers is to be attributed to the silt brought down by 
these, the greater richness of soils on the Gudivarla side is due ps 
well to the fuct that these are old regada soils. 

Lime-Magnesia Ratio. 
, The significance of the ratio existing between lime and magnesia 

in a soil is explained in Bulletin ·No. 68 (Soil Survey of the Tanjore 
Delta) .. Over 80 per cent of the soils have an excess of lime over 
magnesia. Parts of Bhimavaram and Tanuku bordeling the Kolair 
lake and portions of N arasapur and Gudiviida taluks have less lime 
than magnesia and an application of lime may be useful in these 
parts. 

On the whole the delta is well snpp.lied with lime. 

GENERAL CoNCLUSIONs. 

The nitrogen content of the soils, though hlgher than that of 
soils in Tanjore and Guntilr, is still ~low and the upplication of 
special nitrogenous manures like sulphate of ammonia, calcium 
cyanamide or oilcakes will be advantageous. 

Only one-fourth of the deltu is in immediate need of phosphatic 
manures. The silt of the Kistna and Godavari rivers is rich in lime 
and magnesia and in total potash and phosphoric acid and the 
conservution of the river silt is very important from a manurial point 
of view. There is no need for potash· fertilisers nor, except in some 
localities, for liming. 

The soils adjoining the Koluir lake made np apparently of the 
fine silt of the two rivers are generally rich. 

The infertility of isolated parts is probably to be ascribed more 
to defective drainage than want of manurial constituents. The 
practice obtaining in this district of applying periodically several 
cartloads of palfmannu. is apparently one intended to alter the 
mechanical texture of the soils rather than to add manurial value 
to them. 

2 
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TABLE. 
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Tanuku Tal"-k. 

1 o·oa2 1•49 1·04 ·70 0•130 004c; 0·84 0·023 Tiparru. 
2 0"060 1"19 1•114 1'24 0•120 0'025 0•39 o·ou No.ndnmur. 
8 o·oso 0•97 0'44 0"45 0043 00016 0'36 ooo5n Alampuram. 
4 0'056 1"01 0·58 •52 •046 00J26 0 26 0"0078 Duvvu.. 
6 o·o6a 1'94 0•89 •46 0·061 o·oos ~·56 0 010 Tannku. 
8 o·o55 1'6R 110 ·65' o·no 0 0~6 0·55 0018 Porava1i. 
7 0"070 1'55 1'07 •691'0065 . 0014 0•41 0011 Khanda.'\"illi. 
8 o·o68 1•99 0'87 •44 0098 0024 C44 0·016 Siddbanta.m. 
9 Q•088 1"83 1"16 ·871 o·uo O·U15 0·47 O·()(l97 Chernknvada. 

10 0•077 1"85 085 •63 ' 0•120 0'026 0 46 0012 EletiptJd, 
11 0·038 o·s3 0•55 •66 o·o5a 0"004 O·ntJ 0 0076 \~elpnr. 

12 0.039 0·90 0'56 '62 o·o67 0·019 l"83 0·0091 n('lailgi. 
18 o·o~8 2'12 1'80 •86 0'087 O·Oil 051 0'11095 Bodapad. 
14 o·oss 0'48 0'61 1'42 0•028 o·0087 032 0'016 l'ontapad. 
15 0·08~ ()-41 o·58 1•3(1 0'028 0(081 028 0'016 Ba.dampndi. _ -
16 0•067 0•49 0•83 1'69 · o·cu• 0·012 0'69 0016 Ratsnru. · 
17 0•(34 1•68 1•48 ·95 0'090 0 017 050 0010 Pippara. 
18 0•021 1·oa 0'95 •92 0·072 o-ou 026 0 OOil Att.ili. 
1Q o·oa2 133 1•231 •93 0080 0·0098. 

0'521 0008 Ponn:nnntra .• 
20 0·158 1'~2 0•79 •65 o·o57 0·011~ 024 0010 A lamar. 
21 o·1o1 1•75 1"64 •94 l oso 0015 055 0'012 ."irggivndi. 

NaralfaJ'tw TaZuk. 

22 0.06~ 0.99 1•35 1'36 o·ooo 0'032 0'45 O·O!l Nadupndi. 
23 0·057 0.78 1·80 1'78 0110 0011 0•36 ()'0083 Koderu. 
24 0 050 1·02 0'79 '78 0'070 0'036 0·391 o·oos3 Vnllnru. 
25 o·053 1·20 o·79 '62 .noo 0·010 0'39 o·0081 DoddipJ.tla. 
26 o·o46 2•15 2'00 ··:91 0'073 0"0102 o·55 0'0139 Cbinohinada.. 
27 O·Oa9 !•10 1'53· . 139 0·052 OOC32 ··r·so 0·0139 Meclapad. 
28 O·OR6 1•03 1"48 J.-45- 0'019 0'0029 0 59 0'0120 Gummuhlro. 
29 o·o6ti 1-20 136 1 ia o·o~7 o·ous 0'43 0'0139 Atsa.nttl.. 
so 0073 1'05 1'88 1·31 o·osa 0'017 O·JH 0'010 PemmR.raju-

81 0'06:1 1'10 0·94 '85 o·on 
pobvaraJn. 

0·014 O·S:i o·~l3 Palkol. 
52 0"063 076 052 1'08 0097 O·O~!l o·53 0'036 Mo.toho.puri-

pa.lin.m. . · . 
83 0•071 o·87 083 •95 o·no o·o:n 0·57 0·0093 \"empa. 
s~ 0'138 2•281' 0'22 ·oo 0·053 0•0063 0'78 8·00P5 'i a11n.varam. 
85 0•11! 2•29 0 79 '35 o·o;o oou 0·59 0013 Sitarampuram. 
36 O·IOI 068 0 27 •40 o·o3; o·oJO 0·28 o·oos. Moga.ltnrrn. 
87 0·054 086 0 53 ·eo O·Cb7 0·018 0•84 o·ou Nnracnpar. 
sa 0'092 2'50 1'15 '46 o·oso O·Q077 !•OS 00194 Agarro. 

Bhima.tia.ram Tak&k. 

89 

""'/ "" 
1•80 'T'" I , .. I 085 0017 Ganapava.ram. 

40 0 067 1'46 J•25 '86 0·110 0 053 050 0 014 Gopa.va.ram. 
41 0'048 1•26 0·92 "14 0058 00076 049 00130 Gar11ga.pllrru. 
42 o·o2s 0·33 0'48 1'39 0.013 0 0014 0•24 OOII2 Ponnada. 
i3 0 039 0•93 0·03 1•00 0·057 0 0037 0•43 0 0120 Konitivada. 
44 o-o38 0'91 o·eo •86 0 018 0 0081 051 0018 L'lnknla.1c:odcrn. 
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0-063 
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0043 
0087 

0'041 
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0"062 
o·oae 
0•071 
0•045 
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o-96 
o·so 
0•78 
1'05 
o-75 

1'60 
1'18 
0'85 
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0"55 
1"06 

68 0'060 1'28 
59 0"064 1'25 
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81 
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o·o5a 
0'044 
o·osx 
0"032 
0'026 
0•098 
o·045 
o·o53 
0·053 

0'051 
0'044 
0'025 
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0'083 
0'042 
0'039 
0'049 
o·o3s 
0'031 
o·o2s 
0'032 
0"041 
0•036 

Q-031 
o·oss 
o-oao 
o·c29 
0023 
0·033 

0"48 
]•]8 

1"14 
1'19 
0"70 
0'65 
0"68 
1•16 
0'64 

o-75 
o·s8 
1"21 
0"86 
1"20 
1•10 . 
0;77 
1'06 
076 
0'74 
187 
o·eo 
1•59 
]•11 

1"21 
1•01 
0'98 
]·55 
1'58 
1"50 

0•61 
o-63 
0"44 
1"38. 
1•24 

1'75 
1·03 
1"02 
109 
1•03 
0'52 
0'53 
1"13 
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Bhnna-vMam Taluk-cont. 
·64 o·o8a o·oo7o o·a4 
•79 0•045 0·0033 1"18 
·eo o·085 o·o360 o·oo 

·1·81 o·048 o·oo27 o-6~ 
1·65 o·051 o·oo45 o·6o 

]•09 
'91 

1•20 
1•14 
1•11 
. •81 

"96 
1'06 

o·o6o 
0•089 
0•076 
0:081 
O·Od2 
0·045 
0·071 
0•057 

o·oto 
~-0184 
0"0249 
0·020 
0'0064 
0034 
0'042 
0·016 

Kaikalt~r Taluk. 

t·60 
0·68 
0"56 
1"24 
1'40 
1'18 
o-38 
0'85 

0'0089 
o·o3a 
0"018 
0·0112 
0'0106 

o·on8s 
o·ooee 
0"0109 
0·017 
0"024 
o·oa3 
Q-(1]2 
o·oo;8 

Name of village. 

Veero.vaaaram, 
Y eaamadurru. 
Jakkaram. 
Bhimavaram, 
Yahadevapo.t-

nam. 
Kesavaram. 
Kolamur. 
Adivikolanu. 
Akuvid. 
Yelnrpad. 
Kalavapudi. 
Kalla. 
Undi. 

1•07 '84 0"069 
1"70 1'35 0•068 
1"83 -70 o·ou 

0"0298 
0"t•274 
6•0058 

1"44 0"0264 Gonepad. 

o·38 
0•48 
0•51 
0"85 
o-59 
0•58 
0•72 
1•65 
o·67 

o·3G 
0'42 
0"48 
0'22 
0"68 
0"56 
o·5B 
0•68 
0'56 
0'49 
~-4] 

0•94 
0·5l 
0•78 

068 
0•72 
0•90 
]•21 
t·OR 
]•84 

•77 
'43 
"46 
"72 
"84 
·so 

1"06 
1·43 
1'05 

'47 
'18 
•89 
·ea 
'57 

. "62 
•74 
·a~ 
"74 
'66 
·ao 

]•56 
•32 
·66 

·Sti 
•72 
•92 
·76 
'68 
·go 

0•035 
O·Oe2 
0'160 
0059 
0·018 
0•0:)6 
0·050 
0'048 
0·110 

0•0194 
0•013 
O·Oe1 
o·u067 
00078 
o·o102 
0·0190 
o·oo66 
o·oos8 

llandar To!uk. 
0·084 0'028 
0'025 0"0053 
0'048 0 0036 
o·os7 o·m1 
o-047 o·oos 
o·o59 o·on 
o·o8s •··o74 
0·036 0"0077 
o-120 o·o076 
0 041 0•021 
o·076 oooso 
0073 0•040 
0 088 0·014 
0077 0022 
Di-vi Taluk. 

0'068 o-ou 
o-oso 0018 
0059 0"0tl82 
0·070 0·018 
o·oso o·o2o 
o·o8o 0'024 

1'28 0'0298 Kaiku.loru, 
0•62 0 OG74r Ayyavii.ri Rudra• 

0•36 
0"91 
1•34 
1•53 
0•16 
0·44 
1-0~ 
1'42 
1"16 

OOOP3 
0'018 
o·o3o 
o·OJ7 
0•0085 
0•0101 
0'0279 
0•0271 
O·OH 

1'01 '·0'027 
o·07 · o·ooo1 
1•09 O·OIB 
0'09 0•008 
o·92 o·035 
o·as o·ou 
o-n o·o•s 
0'44 0·012 
o·39 o·o14 
0'58 0·051 
0·90 0•019 
o·2s oo49 
o·l.tl o·017 
0'52 0·022 

0'62 o·o18 
o-n 0021 
o·su 0 018 
o·57 0'022 
0•62 0017 
o·ea 0·018 

varam. 
Manda villi. 
Vadali. 
Tum midi. 
MnlakalapaUf, 
Bomminampad. 
Tadinada. 
Venkatapurum. 
K olidindi, 
Peddalanka. 

KrnUahrpnon. 
Bantnmilli. 
Konchadam. 
~lunjulnrn. 
Na.ndamur. 
Unruvindagnnto.. 
PPdana.. 
Vadlamonnadu. 
Jakkamoberla. 
Ar•mpalle. 
Bondar. 
Gilokaladindi. 
Malln.voln. 
Chinnaporam. 

Kodurn. 
Bhovadevarapalle. 
M andapalrala. 
Tala(adad ivi. 
N angegndda. 
A vnnigadda. 
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Di.W Taluk-oont. 
90 0"086 1•20 0"61 •49 0'072 o·oo95 0"68 0'015 Viawa.na.thapalle. 
91 o·o8s 1"63 o-46 ·so 0"104 o·oa8 o·o5 0'018 Ka.ja. 
92 o·oH 1•90 1-67 ·88 0•116 0·0434 1•06 0·0163 Nidumolu. 
93 0"028 1·95 1"59 •82 0"084 0•0260 0•89 . 0'0124 Krosur . 
94 0'031 1'58 1•53 1·oo 0 073 0'0209 0•89 0•0143 Movva.. 
95 0 037 1'28 o·sJ •63 0080 0'0158 o·58 0•025 Inampudi. 
96 0•039 o·sa o·&5 ''66 o·oao o·ooss 0'41 0026 Ohinamnttevi. 

lliodioada Talui. 

97 0'052 1'68 1-32 ·so "0'085 0'0231 0"83 0'0163 Penumantea.. 
98 O"Q\15 0"82 0·40 '49 0'040 0'0099 0•51 0'•ll8 Ka.pileswamp'll'a m. 
99 0"029 2"07 )'52 '73 0'125 o·ou 0'87 0'014 Pamnl'rn. 

100 0'035 1•87 1•35 •99 0•071 o·oos 0•45 0'026 .MamidikoUa, _ 
101 o·oss 1•66 0'92 •55 0•159 0067 0'i39 0'019 Korimorla. 
102 0"038 1'88 r·e2 •86 0•173 o·o22 0'461 0•034 Kanto.vara.m, 
103 o·ot6 3'85 2•44 •63 o·oRa 0•013 0"49 o·ou Nuzella. 
10• 0•046 1'86 2·15 1'16 0•084 0·022 0•37 0'0072 Ra.manapudi. 
lOS 0·037 1'85 2-11 l-14 0"088 0•023 047 o·on Ventrapragada. 
106 0"032 1'33 1·62 1•21 o·oa9 0·0054 0"57 0•012 Putl:a.gunta. 
107 0"061 1'17 1-51 1·20 0064 .0·011 0'66~ ·o·os4 Dosapad. 
108 o·o5o 1'25 1·26 1•01 o·08B 0•021 0•476 0'016 GudivaQa. 
1P9 (1'072 2,(16 1·31 •64 0'155 0·0718 0·527 0•015 Gudlavalleru. 
110 0"027 o·s6 0·59 ·68 0"077 0·018 0'42 0•010 Tadioherla. 
Ill 0·037 1'85 1·17 ·63 0'074 0·o22 0"428 0•022 Mudu.uepallo. 
112 0·050 2·06 2•20 1'06 o·I2U 0•0708 0•4456 0"0157 Ka.nnkolla. 
118 0·065 1'45 1•46 1•02 0•2123 0•1241 0·6891 0'042 Vennanapudi. 

Bs:ncadca Taluk,. 
114 o·on 2·70 2·65 •98 0·1284 o·o6n o·3:J41 0 0198 Va.lluro. 
115 o·o36 t·s.; 1'.1.4 1·06 0·0762 00164 0•3279 o·oooo Kankipad, 
116 0'046 1'40 !•22 •87 0•156 0'0904 o·ao 0"0202 Idpugallu. 
117 o·ow 1'65 1·29 ·78 0'126 0•0446 0·470 00167 Anekepad. 
118 0·041 1'83 1·H ·94 o·n4 0•0366 049 0'0151 Nida.manoru. 
119 o·o36 1•95 1•61 ·sa O·Ou7 o·oo84 0"40 0·0079 Komatigunta. 

N114f1i& TaZu.k. 
120 0•076 2·01 1·72 ·sa 0"144 0"0671 0'419 0•0204 .Akunnru. 
121 0•032 1•91 2•27 1•19 0068 o·oo79 0 546 o·0079 Manikonda. 
122 0050 1'04 0 55 •53 o·os3 0·0134 0'361 . 0 0073 A.nampudf. 
123 0•056 1•27 1·09 •86 0·176 0•078 0386 00059 Atuiru.J'u. 
124 0•023 1'40 1•81 •94 0•028 0•0023 0•57 0"0066 Telnpt"olu. 
125 0·034 2•55 1·24 '49 o·os7 0·0102 0•59 0"0128 Perikida. 

Elloro Ta!u~. 
126 0035 2•95 1·90 I •64 0•062 0"0098 0•66 0'0112 Vasanta.vada~ 
127 0'023 ORB 1·03 1•17 0'025 0-()016 0•77 O·Oi24 Vatlnru, 
128 0064 164 I-85 '82 o·oe4 0'0416 0614 0•0179 Idulakonta. · 
129 (l 058 0'79 o·so •88 0064 O·Oil5 0·7l1 00161 .J:I.more. 
180 0·051 066 041 '62 00~0 0021~ 0"738 0'0239 Chataparru. 
131 0·037 o·as 0·28 •74 0059 0"0046 0677 0•0161 Thosapa.du. 
132 o·oa6 0612 0•249 '41 0038 o·oQss 0 614 0•016 Gundugolann, 
133 0'016 0'432 0'820 1•90 o·o8a 00067 0·779 0·0214 Malikmabarnnd· 

puram. 
·, 


