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A Study on the Alkali Soils of the Krishnagiri Reservoir
~ Project Area

A. GOPALSWAMY!, R, I;CB.ESHN#&MURTHY*. and N. GURUSWAMY?

Of latc considerable emphasis has come Lo be laid on augmenting food
production by all possible means. In this, the role of irrigation projects
nceds no emphasis. The irrigation projects, instead of being- “saviour’ to
tae farming community, sometimes bring in their .wake problems of salinity
and alkalinity. The Krishnagiri Reservoir Project in Dharmapuri: district is
one such, and more than one third of the total ayacut of 5,000 acres under its
left main canal have become completely alkaline in-the course of six years
from the inception of the pmjar:t The causes for alkalinity in this area and
the remedial measures for reclaiming the affected fields and the prospects of
gmw:ng high yleldmg varieties in this area arc discussed in this’ papcr

Review of liferature : Sanyasi Raju and Govinda Iyer (1935) reported that
in the Cauvery-Mettur Project area, application of 5,000 Ib of green manurc.
was better than that of gypsum at 2} tons per acre and other chemical
ameliorants in the reclamation .of alkali lands for better crop pnrl'crmance
Govinda Iyer et al. (1963) observed that there was a close correlation between
the cxchangeable sodiuni percentage values and pH of the alkali soils of the
Amaravathy ayacut area, Velayutham efal, (1967) in their study on the
_characteristics and reclamation of a typical alkali soil of Somayanuloor farm,
Madurai, also reported a close correlation beiween the exchangeable sodium
percentage value and the pH of the alkali soil, -Krishnamurthy and Prema-
nathan (1968) studied the problems of salinity and alkalinity besciting the
paddy fields adjoining the sea-coast in Tamil Nadu and suggested remedial
measures fur overcoming them,

I and 3. Assmlants in Chemistry, 2. Asslstant Agncuhural Chemist, Agrmullural College and
Research Institule, Coimbatore-3,
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Materials and Methods. The Krishnagiri Reservoir Project which is built
across the river South Pennar irrigates about 8,850 acres with its right and
left main canals. The right main canal runs to a distance of 8 miles and 6
lurlongs along the contour and irrigates about 4,000 acres with its branch
channels. On the other hand, the left main canal after running to a distance of
about 2 miles and four furlongs along the contour enters the Mohammed Ghouse
tank, popularly known as Avathanapatti tank and irrigates about 5,000 acres.

Water samples numbering seven were collected from (1) the western side
of the dam (Bellaramballi village) (2) sluice of thesleft main canal in the
reservoir (3) point of entry of the leflt main capal into the Mohammed
Ghouse tank (4) centre of the Mohammed Ghouse tank (5) point of take-off
of the left main canal (6) surplus channoel from the Thimmapuram tank and
(7) profile pit dug in the Thimmapuram village, The water samples were
analysed for their various anions and cations.

Five profile pits were dug, four in the ryots' ficlds of Thimmapuram
and Chowtahalli villages and the fifth one in the farm of the Rural Extension
Training Centre, Krishnagiri, In all, twenty one samples were collected and
analysed for their EC, pH, total solids content, alkalinity, cation exchango
capacity and exchangeable calcium, magnesium, sodium and potassium,

Results and Discussion : Out of the total ayacut of 8,850 acres commanded
by the Krishnagiri Reservoir Project, nearly 2,000 acres turned alakaline in
the course of six years from the inception of the project. Out of these 2,000
acres, 1,800 acres were commanded by the left main canal while the remaining
two hundred acres were commanded by the right main canal. The worst
affected areas are located in the villages of Chowtaballi and Thimmapuram,
In these villages, the severity of the problem was clearly brought out by the
presence of ¢black alkali’ patches in the paddy fields and by the patchy
prowth of paddy. This was [urther accentuated by the fact that in some arcas,
only sedge plants, instéad of paddy, were noticed, Even testing the stagnant
water in these fields with pH indicator paper showed that the pH of the soil
solution excceded 11, Therefore, it was necessary to study this problem from
two angles, namely, soil and water,

From Tablc 1 in which the results of analysis of water are presented, it
is seen that the water samples drawn from the western side and the left main
canal of the Krishnagiri Reservoir Project were safe for irrigation since their
Sodium adsorption ratio and Residual sodium carbonate values did not exceed
8.0 and 2.5 respectively (Wilcox, 1955), Further, the electrical conductivities
of these ‘water samples were also below the critical limit of 1. Even judging
them io the light of their electrical conductivity and Sodium adsorption ratio,
the above water semples were safc for irrigation. Though the Residual sodium
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TavLe 1, Results of analysis of water samples collected from K.R.P. aren
Expressed in me 9%

K.R.P.dam  Mohammed Ghovse tank [Thimmapuramvillage
ljﬁ:f;ﬂ‘}sr Wesiern L[t North- South ' Surplus. - -Profile
side miaimn west west Centre channel - pit
canal corncr corner “ i el
COy— — 0.8 0.8 - - - 16° 40
HCO,~ 4,06 4.06 406 . 4.06 4.06 853 183
S0, - 1.71 206 206 171 206 . 137 343
Cly- 1.97 197 2371 237 237 3985 948
Cat + 1.52 1.44 1.04 1.36 1.28 1367 1m
Mg+ + 1.18 1.03 0.47 - _— 194 . 174
Na+ (By difference) 489 . 635 691 672 715 1250 . 3zn
Total solids in ppm 540 580 580 560 560 .+ 680 - 2240
EC 0.6 0.6 0.7 0.7 06 . 15 '3
pH 8.0 8.2 7.6 7.7 8.0 83 82
SAR 421 572 7.96 8.92 8.95 1163 3012
RSC 2.16 2,39 2.55 2.70 278  1.03 19.55
Classification C.5 C.5 C35s CaSq C.S, " CaSy LR

carbonate values of the water samples drawn from the centre, _Norlhl-wcs'tj'éﬁd
South-west corners of the Mohammed Ghouse tank were slightly more than
2.5 me/litre which is the safe limit propounded by Wilcox (1955), these water
samples could not be altogether condemned as unsuitable for irrigation -since
they could be used on soils with good drainage facilities. Butin the case of
water samples drawn from Thimmapuram tank surplus channel, and profile pit
dug in Thimmapuram village, the Sodium adsorption ratio and Residusl
sodium carbonate were found to be far above the safe limits, Therefore they
were not suitable for irrigation,

It is seen [rom the results of analysis ol soil samples presented in Table 2
that all the soil samples collected from the ryots’ fields in the villages of
Thimmapuram and Chowtahalli and Rural Extension Training Centre farm
were alkali ones (excepting sample No, 17) as evidenced by their low electrical
conductivity and high exchangeable sodium percentage values. The black
alkali nature of these soil samples was also brought out by their high bicar-
bonate content. The total solids of these soils also exceeded 1200 ppm which
is the safe limit for good crop growth. The ratio between calcium and sodium
ions was also found to exceed-1:2 which'is the optimum for less ‘adsorption
of sodium (Kelley ef al, 1940). '

As the water of the Krishnagiri Reservoir Project. was of good quality,
the alkalinity of the lands commanded by the Ief‘t-main.gangl must have been
brought about by the upward movement of salts from -lower.regions. - This



205

A Studies on the Alkali Soils

220291p AQ WNIPOS ,

6't¢ 100 T10% €T SPL 21 9802 L¥1 G¥E  LBG IVEL 0S4 =— 0Q0sZ OF¥O0 S8 OE-02 . *

6tz 100 16% €Z L9101 €02 6091 961 8F¥y €1Z01 €80 06+t — 0881 (Q£0 €8 6T~LT = "

8%l 200 08z €z €S9I 88l ¥L1T 860 66'€E LB'6 LE'G S¥'ZT  — OF¥ST 0EO0 98 LT-£1 " "

L61 200 S5E 1 SSL 08I €16 L 6¥E  LIB6 ers 06'¥1T — O0BLI 0£0 98 £1-£ .. "

2ET 200 LIE 9L S¥I €91 (LS6 II'F 6F9 LB6 66t Syl — OB¥I SEO0 18 £=0 «ds uvy ‘D' 1A'y
649 2000 SSLT 91 €¢ 8¢ 978 ¥6'2Z 66¢€ EI'Zl IT'EL OSLT — 0O¥SZ S0 +¢8 0g-S1 “ -

6'L9 200 6+8B 0 0% SZL ¥0tZ B60 661 +HL6I £8'S 6% Oy OFFE €90 00T <SI-£f1 " i

0Z9 2200 816 or £ 9F%I 961 +6Z 6¥E 99¢T  0OLZT  16F%2 —  OQOEE Lo L8 £1-6 " "

8Ly Z00 O91'% g1 g'¢ L8 SEVE S¥'Z 6FE 99%1 9OT% 0SS LT O© OBEf Lo 98 . 6-¢ " “

TZ¢ 200 SS5F 80 09 80T SEFE EVE 6BF¥E 809L SZTT  9¥Z €S 006T 60 66 £~0 £/L2T "

¥9E 200 0OFS 0z €SL 6'ST S9SZ IL¥'1 66’1 €£4 8v'Z 6+T — (QzZi1 Yo 9% te-11 " “

€Sy 00 S§8% 8l g% 6L §961 96T 66T THZI  8¥Z LT — 0081 S0 98 T1=-¢ " o

9Zy #¥0°0 6t 60 0F€ 01T 2ZZ¢%% 961 ©68E +L61 661 00 — 0282 SLO0 €8 §~0 c/ore HEgRIMOYyD
6Ly — SS'¥y 80 E¢% 56 9'sy — GB'E L8'6 IT°0T  #S°LY —  0ZBZ 90 86 Ze~91 " s

€ty — SS'¥ orT  §9 S01T g£59C — 66'T EE£°L ¥ Ol 00z — 0zy2 g0 g8 91-21 * *

€9 — o'y L o0¢ ¥10L 0002 G¥FO 66T ¢€£L . E8¢ &¥T — 0¥92 90 '8 rACHA " “

€LE 100 €T'E ¥L &9 L8 €592 860 6FE L8O LB'9 00z — 0¥sZ 0 16 £~0 4 "

1'€s 100 €88 LT 59 28T 9561 €21 ©6¥E E€EL L8'1 6+%I — OI¥T 20 +58 ¥Z-+1 : "

109 100 008 ¥I §¢° €€ SE+1 L0L 66'E ES¥Z 9I6 66 —  OSEE L0 10T ¥1-8 " ..

+6E 200 LOS 2L 0L LeL  ¥0€ET — 6¥'Z EEL 66’1 0oz — 0692 §0 68 8-+ " r

SEE TOO - 9ty OT 09 ¥ZI €59 860 66E €E£L 1621 00z o0z 0z92Z €0 98 =0 1/8Sz weandewwiyy
&0 x BN S, ®D P‘_..u, =z O w Lo Q m_ = (sayom)  "oN

oo 0 . o2 & a o Q £ 32 =1 g 2lyoad  yd0iq 2ae(d
Zz |10s jJo w2 go|/om) 3 Z + * .._ i o 1 28 = m.m. H Jo 10 'ON 3O dwuepN
20 sajqeaueloxg = + -+ | I i & 2 yidog  Asming

t».i 103f04qd ApONIIsRY pApBvuysiaY Yy wosf paroasjjod sIydwivs [ros fo spsdjouy



206 The Madras Agricultural Journal

was also corroborated by the fact that seepage water.was met -within=the
1£file pit dug in the Timmapuram village for cxaminatior

Therefore it was recommended that in the first instance- (1) ‘The ﬁei:';lrmgc
water should be drained out. For this, drains of desired Ienglh nnd breadth
should be dug all around the field according to the contour of the land. - [2)
Then requisite quantities of gypsum should be applied to: the ﬁﬂld and
ploughed in. (3) Irrigation water of good quality should be allowed to
stagnate in the field treated with pypsum so that gypsum mighi percolate’inia
the soil and replace the sodium from the exchange complex with calcium. "[4]
After irrigating the field twice or thrice asstated above, daincha shuuld be
raised and ploughed insitu. This should be followed by grnw:ng sall-resistant
strains of paddy like SR 26B and PVR I. (5) After normal crop growth has
been attained in the reclaimed field, high yielding strains like ADT 27
need to be grown,

Out of the total ayacut of 8,850 acres commanded by the Krishnagiri
Reservoir Project, nearly 2,000 acres turned completely alkaline, Both  soil
and water samples collected respectively from the alkali lands of Thimma-
puram and Chowtahalli villages and the Krishnagiri Ruscrvmr Prcuec: were
examined for the causes of a]kalmny and remedial measures suggested,
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