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RIS : TR I H 132 A0 foga Fa= R @ 185 faferee o 9fa ad I2 T I 2 @1 J9 IHHT AT 60% SuAnT fafieT
&=t F foRar o w1 ¥ i 99 40% W@ T SWANT FE A U1 @l 2| ST ged YN W SR T % SUdnT 2 uaiedyr ud gem
grenfienr & faem @ oifa smagawar &1 S w@ H ffed ifoe, wemafte wd smasas Wue 9@ & @ a9 IEd YA BN
fraife/ae gt & Sifas o & & @ §aq UR & $RO 934 T4 I Uh SUN gURE & &9 § AMd g0 T Wi, STEEE &
FIAT HAT &1, TaIE H AT 8.4 THT (34000 F HY.) Fiigga qffr &l 4 WX &l Tee O 324 a@ (TF I o UM ERT R & Td
Sfae o S MR B @IE, BB, T FE, Afaw U6 TEEtE SaE (SUgE U H), i & 6IeT ER a9 2003-05 &
AR 4 GUR 1 g /aanT R ) gw eifad & # Said ud ordhfera drel @ et (anfeT, waer a9 O dard 9ie)
oo foR AT e T ikt Ud St @eron ot A gontaat #r fafie o § gfg ud et aeEt @ sreaa e
T | T Aot gRT T g R e i & fifoes T, SeE, R g, S 9ReT ST, SYedn, e Jat bW § q9r @y T
drelt @t gt @& faeer, aridEes At Ud riRe Faer § wedqel GUR IrT T4 | AR & i awi # fafrer Sfae wmdEt
& TSNS, AT T SR, BrehRE ST SEiRar ud g ol § wad 9fs st 7  T@
g W & | g Ty fafie el @ siegrer e, o @), wE/mreAtis ud g qivs a@t & &R e 9id o a ae o ard gt
N AN H FBR U M| I/ GBR A /SR 9 B S T@ a9 SAfah gUReRt & SUAnT § Wl w9 § afengiy ang aemn
ST HHAT & | FH UG A TR H IS T B AHSEE SHANT e el et & @ ae-ada )@ geiia e mn
o 39 & o foeirega &t o off SToemaT o R

Reclamation of low land/barren land through fly ash amendment

N K Srivastava, R C Tripathi, S K Jha, S K Bharati, R E Masto, V A Selvi & S K Thakur
CSIR-Central Institute of Mining & Fuel Research, Digwadih Campus, Dhanbad, 828 108 (Jharkhand)

Abstract

Considering huge generation of fly ash (185 million tons/annum) from 132 thermal power plants (TPPs) in the country and its insufficient
utilization (up to 60%), there is urgent need for the development of an eco-friendly technology capable of utilizing it on bulk scale on
sustainable basis. Keeping view fly ash as a useful ameliorant that may improve the physical, chemical and biological properties of problematic
soils and as a source of plant nutrients (macro and micro), field demonstration trials were carried out on 8.4 acre of unutilized and undulating
low lying area at Kali Mela, Jamadoba, Dhanbad filled with Tata Steel's FBC ash (up to a depth of 4 m) to reclaim it using biological
amendments such as top soil layer (4 cm), cow dung manure, coco peat, vermi-compost, bio-fertilizer and NPK fertilizers (suitable proportions),
selection and plantation of adaptable plant species (forestry, fruit bearing and oil yielding) . The planted species were monitored in respect of
growth and biometric parameters at different growth stages followed by physicochemical and biological characterization of ash filled low land.
The obtained results evinced that among the physicochemical properties, textural composition, bulk density, water holding capacity, porosity,
and major/secondary and micro-nutrient levels of ash filled low land significantly improved with the progressive growth of planted species
apart from considerable improvement in growth/biometric parameters and physiological behavior of the planted species. The different
biological parameters (ectomycorrhiza, N-fixing bacteria, P-solubilizing bacteria, and dehydrogenase activity) were found to have increased at
successive stages of the plantation. The beneficial uses of fly ash in agro-forestry applications were popularized periodically among the local
farmers/inhabitants. As such the low lying area could be sustainably reclaimed using fly ash in bulk scale through biological means, which can
be further extended in the vicinity of other power plants in the country.
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% T Ud Afeat W Ugfud 2 @ © | Ued § @ arl §
ST &l TS TG q&7 49 H FREX 39T Bid &0 T &
JIE U AR SAfed THET & | 31d: 334 T@/AE 19 &
S qateRer feadt Tl UE Arver ST & fau qeerd
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ot 1 — udi T @ R igd 9ft & iifaes, wEafie vl S o

T (%)

= (%)

T (%)

A g9 (g/ce)

BT g (g/cc)
TEA@T (%)

A RN &TAT (%)
ferge =Rl (dS/m)
St

FIED FBET (%)
I Y@ TF AreAtie 0uE ao
TEH (%)
®ERRE  (ppm)
qiefiEd  (ppm)
Y (ppm)
HET  (ppm)
THEET  (ppm)

IUT oA NS qd TG Sq/9 o1

St T
TFHIZHIET (/M)
Arzgiom i Seditan
@He x 10'm)
fer Ry
FFifar  (gfe x 10'7m)
Zed YRR #ee (3 x 107m)
feerggifory ufeefadr (frmm fem He)

AR F Ted

74.9
20.4
4.7
0.987
2.00
50.65
70.86
0.003
8.09
0.335

ND
16.12
62.0
44.30
26.20
14.64

0.26
0.38
0.70
9.12
0.51
0.12
BDL
0.04
0.16
BDL
5.6
2.7
33

g a9

71.9
22.7
5.4
1.02
2.16
48.92
67.59
0.007
8.02
0.345

0.0038
16.92
63.5
43.6
25.67
13.58

0.27
0.36
0.73
9.51
0.46
0.08
BDL
BDL
0.14
BDL
4.8
3.6
3.6

0.003

AR & q18
fada aw

70.8
23.8
54
1.04
2.31
47.04
64.21
0.01
7.89
0.351

0.0041
17.25
64.3
42.4
2431
12.08

0.28
0.35
0.74
9.82
0.32
BDL
BDL
BDL
0.12
BDL
4.5
3.7
3.8

10
0.009

e ot

68.5
25.2
6.3
1.05
2.33
46.60
62.90
0.04
7.86
0.367

0.045
18.51
64.9
42.1
24.14
11.29

0.28
0.34
0.76
9.95
0.30
BDL
BDL
BDL
0.13
BDL
4.3
3.9
4.1

15

12

19
0.014
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ARl 2 — FAROT & Al FHaiad W @ T OGrEl H g1 HIA9Or & ( mol/m2/sec)

-

HAT (Musa paradisiaca)
9ddT (Carrica papaya)
&S (Psidium gujava)
ST (Eugenia jambolana)
ST (Mangifera indica)
HENTHT (Swietenia macrophylla)
faf| (Albizia lebbek)

Y (Azadirechta indica)
sfrer (Dalbergia sissoo)
TR (Gmelina arborea)

& (Tectona grandis)

P (Pongamia pinnata)
99 (Acacia auriculaeformis)
ST (Jatropha curcas)
EIUEIEIRE

JERIYUT & & YeRIST HAWOT X (' mol/m2/sec)

wore T e

1.76 £0.15 3.24+1.02 7.4620.36
1.9+0.24 3.4+0.32 8.23+0.44
2.96+0.37 5.03+0.47 6.83+0.92
3.86+0.43 6.76+0.48 11.23+£0.78
6.934+0.53 9.80+0.96 10.56+0.89
2.70+£0.34 7.33+0.44 9.24+0.82
4.03£0.73 6.76+0.48 10.43+0.65
3.66%0.12 8.9+0.44 10.33+0.89
4.70£0.44 7.1620.60 12.56+0.93
3.68+0.25 4.25+0.37 5.35+0.40
4.26+0.33 7.76+0.48 9.23+0.78
2.70+£0.34 6.12+0.54 9.50+0.84
3.98+0.35 5.21+£0.35 7.89+0.55
2.26+0.33 4.26+0.40 7.34+£0.53
1.70+0.20 3.28+0.30 5.67+0.45

N 3 — AR & T SHEiaa W AT T e & 9ot Ak (&)

-

AT (Musa paradisiaca)
9aT (Carrica papaya)

&S (Psidium gujava)
ST (Eugenia jambolana)
M (Mangifera indica)
HENTT (Swietenia macrophylla)
faR& (Albizia lebbek)

AW (Azadirechta indica)
M (Dalbergia sissoo)
TR (Gmelina arborea)
& (Tectona grandis)

FIA (Pongamia pinnata)
99 (Acacia auriculaeformis)
SIS (Jatropha curcas)
EIREICIERII

FERIOT & qTE o7 &=l (FT2)

wore T e
2145+181.6 2900+£215.3 3825+253.0
334+21.0 415+32.6 486+38.0
29.44+1.62 52.5+2.46 65.3+5.83
37.62+3.32 43.5+4.02 45.1+4.07
57.444.73 71.9+4.87 73.7£4.27
57.76+4.04 59.0+4 .48 63.8+4.56
5.0+0.24 9.08+0.67 11.620.91
4.34+0.26 6.2+0.47 6.9+0.36
6.5+0.29 10.8+£0.93 13.5+£0.98
43.7+4.23 52.7+4.98 57.50+5.23
1223+93.5 1416x112.4 1513x130.7
5.7+0.36 9.8+0.79 10.4+£0.94
39.132.91 41.4+2.14 43.06+3.53
142+11.0 167+14.6 187£17.2
15.9+1.47 18.8+1.60 20.7£1.76

1988; &b Ud &€, 1979) | T4 BT U07 BAF (canopy) & 142 & 187 AWE, WM F 57.7 F 63.8 Ay, aq #
o Sooft T T b Warel H B AR T B 57,4 F 73.7 Y, TR F 43.75 § 57.5 FY, 99w #
2| WROM 3 W e ST BT o el Tl Gt U 591 F 43,06 AR, 9w F 6.5-18.5 AW, M H
&=t BT {7 3 Il o oIS el 7 2,145 4 3,825 A, Tk 376 | 45.1 4y, orqee & 20.43 & 65.32 A, Hio
1,228 ¥ 1,513 TP, OUIT H 334 F 486 A, AW F 5.7 & 104 A, A F 5.0-11.5 A9, G F 4.3
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