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AnsTRACT 

Reclamation of calcareous sodic lands was undertaken under farmers 
participatory mode by the use of pyrite in four villages .of district fl.·luzaffarpur. 
Bihar during 1996 ;md 1997 for assessing the possibility of agri-horti System with 
higher sustainable productivity in sub-hu!Jlid region. Suitable agro techniques were: 
used to reclaim sodic soils for enhancing food grain crop yield besides pit treatments 
for mango and litchi plantation. The site-specific agro techniques for es1ablishmen1 
of mango and litchi with their various components, management practices as well as 
for rice and wheal crop were adopted for efficient utilization of sodic lanc.Js. The 
reclamation practices reduced the level of ESP (54.5 to 32.7), bulk density ( 1.65 tu 
1.55 g!l)!cm3), penetration resistance (1.73 to 1.20 Mpa), pH (9.83 to 8.82) and EC 
(2.33 to 0.97 ds m· '). There was an increase in cumulptive infiltration rnte (1.4 to 1.8 
cm/hr in 306 minutes) besides increase in hydraulic conductivity (0.26904 to 0.39878 
cm/hr). Survival o f mango and litchi plants in treated plots were 177% more as 
compared to untreated plots indicating good pPssibilities for growing horticultural 
plants such as mango and litchi alongwith 2.52 times high yield of rice and wheat. 

Key words : Participatory approach, Agri-horti systems, and salt affected soils 

In dense populated sub-humid region 
of the country, the possibility of 
horizontal expansion of farming is limited. 
Use of degraded/problem soils along with 
intensive farming on reclai;nation can 
fulfil the basic needs of increasing 
population. A sizeable land in Bihar state 
is subjected to various kinds · of land 
degradation problems of which abbut four 
1ICAR _Research Complex for Fastem Region; 

lakh hectares lands suffer from sodicity. 

· :WALMI Complex Patna 801 505 

· These soils are characterized by high pH, 
excess chloride, sulphate, and 
exchangeable sodium, imbalance of EC, 
low infiltration rate, ·high bulk density, 
poor drainage, and poor fertility status. 
A large area has gone out of cultivation 
or · only rice is grown with very poor 
yield (1 .0 - 1.5 t/ha). If such lands arc 
reclaimed properly, sustainable farming 
may be achieved hy putting them untler 
agri-horti systems . • 
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Inspire of several limitations, these Mathina, Daburban, lajpur, Gokula and 
lands can be managed for cultivation of Dirahima under Daruraj block of district 
crops and trees by adopting scientific Muzaffarpur. The sodicity affected 
managemc1!t practices (Singh and singh agricultural lands used f<?r food grain 
1997). Growing horticultural trees is con- produ<:_Hon were trea ted with pyrite 
sidcred an inlcgral part in various agro--· - followed by green manuring by sesbania. 
honi farming syslcms from production 

·ma11<1gc111cnt of sodic soils. and protection In the same fie~d. pits were dug oul and 
point l•f view (Singh and Singh, 1990; treated with pyrite along with pit f illing 
Saroj. 1996). /\11 e ffort has been made to mixtures for plantation of frui1 traces viz., 
grow fruit trees such as mango and litchi mango and litchi. Subsequently , the 
plants after rec laiming the salt affected observations were taken on so il and 
soils so 1hat permane111 vegetation cover saplings of mango and litchi, which were 
may Ile kept to c heck the rise of water planted to eva luate agri-horticultural 
table and slop further degradation and also production system. Grain yields of rice 
rehabilitation of these lands. and wheat were recorded under both the 

conditions. 

JV1ATERIAl.S ANO METHODS 

The Gandak Command Area 
Development Agency (CADA) undertook 

.. a massive programme on reclamation of 
Sodic lands in Muzaffarpur, Siwan & 
Champaran dislr icts of north Dihar. The 

· area fall s in suh-humid sub-tropical zone. 
with an average annual rainfall of about 

1050 mm. The lopography of the area was 

almost flat. 13 ased on. chemical 
characteristics the sodic lands . are 

categorized as (A) (Good lands pH (7.5-
8.0), {ll) Moderate society pH (8.1-9.0) 
and (C) High society pH > 9.0. The 
farmcr·s fields of C and B class were 

reclaimed in participatory mode after 
imparting proper training with respect to 
reclamation, 111anagemcnt techniques e tc. 

·me study was done during 1996, 1997 
at farmers ' fields irdivc villages namely; 
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After assessing the alkalinity levels 

(based on soil testing), the land w as 

leveled and divided into beds by making 

bunds. The beds were teated w~th pyri te 
(requirement is based on pH value) , if 
objective is to grow the crops in who le 
area otherwise only pits \vere treate d. 
Besides pyrite use, dhaincha (Sesbenia 

acquleat.a) was grown in early rainy sea­

son as a green manure. FYM was applied 

where green manuring was not done. The 
plant spacing for mango and litchi was 

lOxlO m and 8x8 m, respectively while 
pit size is lxlxt m1 for mango and litchi 

in square system, 

The pits were left open for at least 30 

days. Pit filling was done in April-May 
by filling mixture as per details given in 
1able 1. In pits llHC or ncem cake and 

Zn SO, was mixed in soil before 7-10 

days of plantation. 
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Agri-horti production sys1cms 

Table I. Pilfilling mixture for s11lt 
affected soils. 

Fruit p lant ' 
FIJI.Ing m~lerials Mango Li tch i 

Pyrite I (Kg) 2-3. 2-3 
1'YM (Kg) 30 25 
Sand (Kg) 15 15 
BHC/Ncei:n cake (g) 100/500 
I00/500 

Zn SO, (g) 50 50 
SSP/MP (g) 1500150 I 500/50 

Undisturbed soil cores (7 cm dia and 
7.5 cm length) were collected and 

analyzed for saturated hydrauli c conduc­
tivity with constant head parameter. (Klute 

1972) which mater retention was deter­

mined using pressure plate apparatus 

~Rid1ards, 1954). The bulk density deter­
mined by core sampler method and water 

infiltration rate was estimated using dou­
ble ring infiltrometer by fall ing head 
method (Black, 1965). 

RESULTS AND DISCUSSION 

Effect of reclamation on chc:mica/ prop­
erties of sodic soils 

· High amount of soluble salt, mainly of 
sulphate, chloride, nitrate, carbonate and 

bicarbonate of sodium which not only ad­

versely affected the physical properties 

but also availability of nutrient and ulti­
mately to plant growth considerably be­
sides increase in pH. All these adverse 
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effect decreased both under pits and field 
soils. 

There was decrease in adverse charac­
ters of sodie sojl~ li_~~-PH,J;_c, ESP, bulk 
dens ity and penetration resistance. This 

could increase favourable effc~t on foil 
the~eby increasing infiltration rate, hy­

draul ic conductivity water rc1ention and 
available soil moisture (Table 2 and 3 ). 

l!ffecJ on crop yield 

Rice yield was increased by 2.1 l times 
under treated plot as compared to un­
treated. l11e magnitude of increase was 

higher under C class land although 1!1c 

higher yield was under B class land. Simi­

larly the mean wheat yield was also in­

creased by 2.5 times due to sodic land 

reclamation by pyrite and follow up rec­
ommended package of practices. Thus, the 
yield increased from 1.9 tlha to 5.99 t/ha 
(Table 4). 

Based on above study it may be in­
ferred that involving the farmers in all ac­
tivities at all stages beginning-from plan­

ning to execution could bring a great suc­
cess in bringfog barren unused land un­
der Agri-horti system during initial 4-5 
years. After full Jand cover such lands 
may be used only for fruit production. 

Surviabi Ii ty of planted saplings 

l11e survival of planted mango and li­
tchi was 1.2 to 2.3 times higher under pit 

treated condition than that under un­
treated. (Table 5.) 
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Agri-horti production systems 

' Table 4. Effect of calcareous sodic land reclamation on crop producti\'ily (Aven1ge of -15 
farmers' field for 1996 & 1997) 

Sodic 
' land 

Grain Yield (t/ha) Increase in crop yield 
over untrc:aled (%) 

Increase in 
annual food 
grain 

class Rice Wheat Rice Wheal productivity 

c 
B 
Mean 

Untreated 

0 .81 
1.40 
1.10 

----· ·---- - - ·---- -
Treated Untreated 

2.82 0 .50 . 
3.83 1.21 
3.32 ·0.85 

(tlha) 
Treated 

2.23 24.8 346 3.74 
3.12 17·1 158 4.34 
2.67 21 I 252 4.04 

Table 5. : Effect of pit treatment in sodic lands on survival (%) of newly planted mango and 
litchi (Aver-.igc of five vilhiges sites for l 99i& I 998). 

Sodic land 
Class 

Average of surviving plants I 100 planted saplings anc:r one year Average 
Increase in 

Mango Litchi 

Untreated Treated Untreated Treated 

survival 
rate of planted 

sapling (%) · 

15 
26 

54 
76 

23 
36 

72 
87 

231 
126 
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