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Abstract: A field experiment was conducted from September 2005 to January 2006 in farmer’s field at

Nagapattinam, Tamil Nadu, India to evolve cost effective strategies for enhancing rice productivity through

tolerant genotypes and reclamation practices in coastal saline soil conditions. The field experiment was

laid out in strip plot design with four replications. Four varieties namely, CR 1009, CO 43, TRY 1 and

Dandi were fitted in the main plot and four reclamation practices viz., application of Farmyard manure

@ 12.5 t ha , green leaf manure (Calotropis gigantea) 6.25 t ha , leaching and control (without any-1 -1

reclamation practice) were assigned to the sub-plot. The study revealed that the variety CO 43 recorded

better growth, yield parameters, yield, nutrient uptake and soil fertility status and BC ratio. Among the

reclamation practices, FYM recorded better growth, yield parameters, yield, nutrient uptake and soil

fertility status followed by green leaf manure. However, higher net return and BC ratio was recorded with

application of green leaf manure followed by FYM. 
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INTRODUCTION

Tamil Nadu is one of the major rice cultivating

states with the major rice growing tracts in the deltaic

region of the Cauvery river in India. Nagapattinam,

located at the tail end of the river along the coast line

has coastal saline tracts where rice is commonly

cultivated. 74 per cent of the area of the district is

under Rice cultivation. Salinity combined with flooding

promotes the cultivation of traditional rice varieties that

are tolerant to both submergence and salinity. The use

of amendments viz., organic and inorganic, enhances

the yield as the amendments in addition to the supply

of nutrients, improve the soil physical conditions and

provide a buffering action against adverse soil

conditions. The materials available locally and crop

wastes can be used effectively for reclamation. 

Salinity is one of the obstacles in high production

of rice in the deltas and coastal fringes. It is a serious

impediment to growth of irrigated rice . Rice is the[12]

major crop that is cultivated in most of the coastal

areas during the northeast monsoon season .[8 ]

Govindaraju and Balakrishnan  observed that[6 ]

increasing salinity level contributed to significant

decline in growth and yield attributes. In problem soils,

amendments were found to increase growth attributes

of rice . The grain yield of rice was improved due to[7]

leaching . Bandyapoadhyay and Bandyapoadhyay[1] [3]

found that farmyard manure application produced

higher yield of rice in coastal saline soils. Green leaf

manuring is also a suitable amendment for rice grown

in saline soils. With these ideas in view, the present

study was undertaken with the objective to study the

effect of reclamation practices on growth and yield in

different varieties of rice.

MATERIALS AND METHODS

A field experiment was conducted in farmers’ field

at Nagapattinam, Tamil Nadu, India during samba

(rabi) 2004 (September, 2004 to January, 2005) under

lowland conditions to find out the effect of reclamation

practices on growth and yield in different varieties of

rice. The experiment was laid out in strip plot design

with four replications. Four varieties namely, CR 1009

(150 days), CO 43 (135 days), TRY 1 (135 days) and

Dandi (105 days) were fitted in the main plot and four

reclamation practices viz., application of Farmyard

manure @ 12.5 t ha , green leaf manure (Calotropis-1

gigantea) 6.25 t ha , leaching and control (without any-1

reclamation  practice) were assigned to the sub-plot.

The soil of the experimental field was sandy clay loam

in texture with pH 7.6 and E.C. 4.26. The soil was low

in available nitrogen (130.8 kg ha ), high in available-1

phosphorus (24.34 kg ha ) and high in available-1

potassium (305.2 kg ha ). The organic carbon status of-1

the soil was low (0.28%). The rainfall received during

the cropping period was 1157mm in 37 rainy days. 
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A common dose of NPK 150: 50: 50 kg ha  along-1

4with 25 kg ha  ZnSo  was applied for varieties Co 43,-1

TRY 1 and CR 1009 and 120: 38: 38 kg NPK ha-1

4along with 25 kg ha  ZnSo  for Dandi. The seedlings-1

of CR 1009 (35 days old), Co 43 (30 days old), TRY

1 (30 days old) and  Dandi ( 24 days old) were

transplanted with 20 x 15 cm spacing in 5.0 x 3.9 m

plots with a buffer channel of 30 cm around all plots.

Irrigation was done to maintain standing water of 5 cm

depth. The entire dose of P was applied basally and

1/3  N and K were applied basally and the remainingrd

was applied in two equal splits at tillering and panicle

initiation. Leaching was done by ponding water in the

plots at 5 cm depth by means of bunds. Canal water

free from salts was used for leaching. The water was

kept in the plots for 24 hours and drained. Leaching

was done twice before transplanting. The data on

growth parameters and yield components were recorded

at flowering and maturity stage. Grain yield was

recorded  at  14 % moisture content and presented.

The plant samples were collected and analyzed for N,

P and K contents by following standard procedures.

The soil samples collected after the harvest of the crop

were analyzed for pH, EC and available N, P and K.

RESULTS AND DISCUSSION

Growth Parameters: Among the varieties tested, taller

plants, higher LAI, more number of tillers and higher

dry matter production were recorded in CO 43,

followed by TRY 1 (Table 1). Among the reclamation

practices, higher LAI, DMP and number of tillers were

recorded with application of FYM and green leaf

manure. The increase in growth attributes due to FYM

and green leaf manure might be because of the nutrient

release due to addition of manures and buffering nature

of the organic manures that might have reduced the

harmful effects of the salts and by improving the soil

conditions. This was in accordance with the findings of

Arokiaraj  who reported that growth characters such as[2]

plant height, LAI, total number of tillers m  and DMP-2

were increased by the application of FYM and green

leaf manure. Krishnamoorthy et al.  also observed that[9]

FYM alone as organic reclamation practices increased

the DMP of the rice at all the stages of crop growth.

Yield Attributes and Yield: Yield attributes like

panicle  length,  panicle  number  and filled grains

were  also higher in CO 43 than the other varieties.

The variety CO 43 also recorded the highest grain

yield  of  4.47  t ha .  This  was  followed by TRY-1

1. Similar trend was observed in straw yield also

(Table 1 & 2). 

Among the reclamation practices, higher panicle

length, number of grains and filled grains were

recorded with application of FYM and green leaf

manure. Application of FYM recorded the highest grain

and straw yields (4.25 and 6.05 t ha , respectively)-1

followed by green leaf manure (3.94 and 5.44 t ha ,-1

respectively). The increase in the yield parameters and

ultimately the yield might be attributed to the better

crop growth, enhanced source and sink relationship and

better yield attributing characters. Sharma  observed[13]

that in rice, the highest grain yield was obtained by

application of FYM alone as well as in combination

with other amendments. Similarly, Dutta et al.[5]

reported higher yield of rice due to application of FYM

along with NPK fertilizers in coastal saline soils which

was attributed to the better yield attributes.

Nutrient Uptake: Among the varieties, CR 1009 had

the highest uptake of N, P and K (Table 2). This was

followed by CO 43 and TRY 1. Among the

reclamation practices, as observed in growth, yield

attributes and yield, FYM recorded the highest uptake

of nutrients followed by green leaf manure. The higher

uptake of nutrients might be due to the synergistic

effect of organic and inorganic nutrients. The organics

might have created a better soil environment that has

lead to better availability of nutrients for the crop

uptake. Enhancement in uptake of N, P due to

application of FYM in salt affected soils was reported

by Patel et al., . Kumar et al.,  revealed that FYM[11] [10]

was better than green leaf manure and leaching in

enhancing the nutrient uptake of the crop due to

increased supply directly through organic and inorganic

sources and indirectly reducing the loss of organically

supplied nutrients.

Organic Carbon: Among the varieties, higher organic

carbon was associated with CR 1009 and TRY 1.

Regarding reclamation practices, application of FYM

recorded higher organic carbon followed by green leaf

manure. Improvement in organic carbon content due to

addition of organic amendments like FYM and green

leaf manure was reported by Subburaj and

Ramaswami  and Sheeba and Kumarasamy . [15] [14]

Soil  Fertility  Status: Among the varieties, the

variety  CO  43  recorded  higher available N, P and

K followed by Dandi and TRY 1. The depletion of

available  soil nutrients was lesser in FYM applied

plots  followed by green leaf manure. The organic

acids  secreted from FYM and green leaf manure

might  have  reduced the pH of the soil providing

major nutrients to the soil improving the fertility

status . Similarly increase in the availability of N, P[4]

and K and organic carbon content due to the

application of FYM was reported by Subburaj and

Ramaswami, .[15]
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Table 1: Effect of varieties and reclamation practices on growth parameters and yield attributes of lowland rice

Treatments Growth parameters Yield attributes

------------------------------------------------------------------- ------------------------------------------------------------------------

Plant LAI No. of DM P at No. of Panicle No. of Filled 

Height at 75 tillers at harvest  prod. Length grains grains 

panicleat harvest DAT 75 DAT (t ha ) Tillers (cm) panicle -1
-1 -1

     Varieties

1V  - CR 1009 83.4 3.76 326 5.70 308 16.9 94.2 80.3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2V  - Co 43 90.8 4.90 418 8.24 397 20.5 114.0 101.2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3V  - TRY 1 104 4.40 360 8.01 339 19.3 105.1 93.3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4V  - Dandi 75.3 3.44 248 6.50 232 16.3 64.0 52.6

SEd 1.20 0.08 13 0.27 12.3 0.46 1.35 1.21

CD (p=0.05) 2.43 0.17 27 0.55 25.1 0.94 2.72 2.50

Reclamation Practices

1T  - FYM  12.5 t ha 93.7 4.72 382 8.35 362 20.6 119.1 104.0-1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2T  - Leaching 87.1 3.83 326 6.81 306 17.8 85.5 74.0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3   T - GLM  6.25 t ha 90.2 4.34 353 7.60 333 19.1 98.7 85.5-1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4T  - Control 82.9 3.54 291 5.69 274 15.5 73.7 63.5

SEd 1.20 0.08 13 0.27 12.3 0.46 1.35 1.21

CD (p=0.05) 2.43 0.17 27 0.55 25.1 0.94 2.72 2.50

Table 2: Effect  of  varieties  and reclamation practices on the yield, economics, nutrient uptake and post harvest soil nutrient status in

lowland rice

Yield (t ha ) Economics Nutrient uptake Post harvest soil-1

Treatments --------------------- --------------------------- (Kg ha ) nutrient (Kg ha ) Organic-1 -1

Grain Straw Net Return BC ratio ------------------------------ ------------------------------ carbon (%)

N P K N P K 

Varieties

1V  - CR 1009 3.37 3.94 4750 1.38 80.1 17.7 71.6 106 8.81 267 0.27

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2V  - Co 43 4.47 5.41 13662 1.95 79.0 15.1 67.7 115 11.04 275 0.26

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3V  - TRY 1 3.87 5.40 13021 1.92 76.8 15.2 66.3 112 10.40 271 0.27

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4V  - Dandy 3.24 4.40 6698 1.49 74.7 14.3 62.1 109 12.30 276 0.26

SEd 0.08 0.08 - - 0.90 0.26 0.73 0.36 0.67 12 0.01

CD (p=0.05) 0.16 0.16 - - 1.85 0.53 1.50 0.74 1.38 NS 0.02

        Reclamation Practices

1T  - FYM  12.5 t ha 4.25 5.08 10068 1.68 80.6 17.9 70.3 117 14.1 278 0.29-1

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2T  - Leaching 3.48 4.69 9284 1.69 77.1 14.5 65.8 109 9.5 270 0.26

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 - T GLM  6.25 t ha 3.94 4.92 10925 1.79 78.8 16.8 68.5 113 11.6 274 0.27-1

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 - T Control 3.28 4.46 7041 1.57 74.0 13.1 63.1 102 7.4 266 0.27

SEd 0.08 0.08 - - 0.90 0.26 0.73 0.36 0.67 12 0.01

CD (p=0.05) 0.16 0.16 - - 1.85 0.53 1.50 0.74 1.38 NS 0.02

Economics: The highest B:C ratio of 1.96 was

associated  with  CO  43 (Table.2). However the

variety  TRY  1  also recorded comparable B:C ratio

of 1.92 indicating the suitability for coastal saline

conditions.  This is because of the higher yield

obtained by the respective varieties. In the case of

reclamation practices, green leaf manure recorded

higher  net  return  and BC ratio. This was followed

by  the  application  of  FYM and this might be due

to  the cost effectiveness of green leaf manure which

is available fairly in abundance compared to other

green  leaf  manures  and  FYM. Though application

of  FYM  recorded  higher  yield,  due  to high cost

of  FYM,  the  net return and BC ratio was little

lesser.

Conclusion: The study revealed that the variety CO 43

recorded better growth, yield parameters, yield, nutrient

uptake and soil fertility status and BC ratio. Among the

reclamation practices, FYM recorded better growth,

yield parameters, yield, nutrient uptake and soil fertility

status. This was followed by green leaf manure. Higher

net return and BC ratio was recorded with application

of green leaf manure followed by FYM. 
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