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. ABSTRACT

© - Afield expenment was conducted at the Assam Agricultural UnlverSIty, Jorhat,

during the rainy season of 1997 and 1998, to study the recycling effect of crop
residues along with chemical fertilizers on physico-chemical properties of soil at
harvest and on yield of rice (Oryza sativa L.). Incorporation of crop residues like
wheat (Triticum aestivum L. emend. Fiori & Paol.) straw (5 tonnes/ha) or rice
straw (5 tonnes/ha) decreased the bulk density and increased the organic matter,
cation-exchange capacity, hydraulic conductivity, water-holding-capacity of soil
thari the initial values after 2 years of study and also increased the grain and.
straw yields of rice. Rice straw-incorporated treatment did not show significant

. difference with wheat straw-incorporated treatment. Increasing levels of NPK

applied in rice increasad grain and straw yields and did not show any 5|gn|ficant
effect on soil physico-chemical properties. :
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Application of organic materials along
with inorganic fertilizers into soil leads to
- increase the crop productivity and also
sustained the soil health permanently in the
areas of high rainfall as well as in wet culti-

vation of rice where fertilizers efficiency is

very low. Application of organic manures
. can counteract the deleterious effect of
~ continuous use of fertilizers on physico-
chemical properties of soil (Singh ez al.,
2000). Considering the advantage of

recycling of plant biomass and the concept
of sustainable agriculture the present
experiment was carried out to study the
recycling effect of crop residues with-
chemical fertilizers on physico-chemical
properties of soil at harvest and on yield of
rice. - :

' MATERIALS AND METHODS =

- An experiment was conducted during
the rainy season of 1997 and 1998 at the

Present address : 'Regional Agricultural Research Station, Shiliongani, Nagaon, Assam 782 002
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' Assam Agncultural Un1vers1ty,Jorhat The
- treatments comprising 3 sources of crop -

residues, viz. no crop residue, wheat straw

~ (5 tonnes/ha) and rice straw (5 tonnes/ha),
‘and 4 levels of NPK, viz. 0, 50, 75 and
100% tecommended doses of NPK for rice,

were replicated thrice in randomized block
design. Crop residues were chopped and

- applied 1 week before rice transplanting.

Rice variety ‘Basundhara’ was transplanted

during the third week of July in both the’
- years. The soil was sandy loam, with pH

5.3, bulk density 1.48 g/cc, hydraulic
conductivity 7.5 cm/hr, organic matter

" 1.16%, cation-exchange capacity 6.1 Cmol

(P*)/kg, maximum water-holding capacity
37.67% and available N, P,0, and K,O

~ were 265.8, 14.7 and 71.9 kg/ha respec-

tively. The total rainfall during the whole
crop season was 1,322.9 and 1,015.7 mm in
1997 and 1998, respectively, which was
well distributed throughout the growth

. period. The weekly average maximum and

minimum temperatures during crop season
were 31.04°C and 23.28°C in 1997 and

~ 31.68° and 24.86°C in 1998 respectively.

RESULTS AND DISCUSSION
Effect on physlco-chemlcal proper-

. ties of soil

pH : Soil pH at harvest of rice was not
significantly affected by 1nco;porat10n of

" . different crop residues and application of
 different levels of NPK fertilizers (Table 1).

Bulk density: Soil bulk density in 0-20
cm and 20-40 cm depth of soil at rice
haryest significantly decreased with the

' 1ncorporat10n of different crop residues
" over the control. Addition of crop residues
~ (rice straw or wheat straw) and subsequent
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'decomposition added organic matter to soil
and thus mass per unit volume of soil’

reduced. Lower bulk density in rice-straw

and wheat straw-incorporated plots was due...-

to higher carbon content of straw. Decrease

in bulk density with the inctease in organic -

carbon was also reported by Lanjewar et al.
(1992). : .

Hydraulic conducttvtty Hydraulic
conductivity of soil increased significantly
due to incorporation of crop residues in rice
field over the control. Addition of crop
residues in soil-added organic matter which
created favourable environment for
increasing hydraulic conductivity. Mishra
and Sharma (1997) also reported similar
results. _

Organic matter: Organic matter in soil at
harvest of rice was favourably influenced
by addition of different crop residues,
resulting significantly higher organic matter
in soil. Addition of carbonaceous substan-
ces in soil which on decomposition added
organic matter. Lanjewar et al. (1992)

- reported that addition of plant biomass

increased the organic matter in soil.
~ Cation-exchange capacity: Both the

* crop residues improved the cation-ex-

change capacity of soil over the control. In-
corporation of crop residues increased the
humus content of soil on their decomposi-
tion and thus increased the cation-exchange
capacity. Yadav and Kumar (1993) also re-
ported increase in cation-exchange capaci-
ty due to addition of organic matter.
Maximum water-holding capacity:
Incorporation of crop.residues decreased
the bulk density and increased the soil
porosity, thus significantly enhanced the
water-holding capacity of soil. Organic
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~ Table 1. Soil physico-chemical properties at harvest of rice as affected by recycling of crop residues and different levels of NPK.

Treatment | pH Bulk density (g/cc) . Hydraulic Organic Cation ex- Maximum
_ conductivity matter  change capacity water-holding
1997 1998 0-20 cm 20-40 cm (cm/hr) (%) (cmol (P*)/kg)  capacity (%)
1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998
Crop residue _ o .
No crop residue 5.6 55 142 143 1.54 1.53 938 958 125 121 861 952 3538 36.76
‘Wheat straw (5 tonnes/ha) 5.5 54 136 134 1.50 144 1119 '1166 144 145 11.62 11.83 46.65 5().60
Rice straw (5 tonnes/ha) 5.5 55 136 133 149 1.43‘ 1148 1199 144 147 12.i4 12.35 47.63 51.06
CD (P=0.05) I\iS NS 002 003 002 002 071 05 004 004 014 024 733 307
Chemical fertilizer . E
No NPK 54 53 138 137 151 148 1055 11.00 136 136 1077 11.22 4085 45.94
. 50 % NPK 5.5 55 139 137 151 147 1073 11.08 1.37 138 1076 11.22 4351 4537
75% NPK 5.6 55 38 1.36 . 1.50 1.46 10.67 11.11 1.38 _ 1.38 - 10.81 11.25 4444 46.38
. 100% NPK 5.6 55 138 136 151 146 1075 1112 138 139 1082 11.24 44.08 46.55
CD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS NS
CV (%) 503 519 1131 1221 11.54 1192 789 6.25 1295 1288 7.51 854 1941 7386

059

"IV 13 Svd

$ "ON ‘9% "[OA]



A\

" December 2001]

materials with high C k:‘ N ratio like rice straw
or wheat straw improves the soil physical

- properties like water holding capacity.

Favourable effect of 'crqp residues on soil
water-holding capacity was also reported by

" Yadav and Kumar (1993).

Thus, addition of crop residues like rice
straw or wheat straw improved thé physico-
chemical properties of soil after rice harvest
compared to initial values. However, the

- values recorded under rice straw-incor-

porated plot did not differ with wheat-straw-
incorporated plot. Different levels of NPK
fertilizers did not show any significant effect
on soil physico-chemical properties. '

Effect on yield
Incorporation of rice straw increased the
grain yield significantly over the control;
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however, it was on a par. with wheat straw
incorporation (Table 2). Addition of crop
residues improved the soil health, thus
increased effective tillers, length of panicle
and grains/panicle (Table 3) which ultima-
tely attributcd to increase in grain yield.
Straw yield obtained under wheat straw-
incorporated treatment was statistically at -
par with rice straw-incorporated treatment
and both the treatments produced signi-
ficantly higher values over no-crop residue
treatment. Crop residues on decompesition
released nutrients to soil slowly throughout
the growth period of rice plant which
resulted better plant growth (Table 3) and
higher straw yield. Naphade et al. (1993)
reported similar effect of organic matter
management.

Both grain and straw yields of rice

Table 2. Grain and straw yields of rice as affected by recycling of croﬁ residues and different levels of

Wheat straw (5 tonnes/ha) 2676 2998

Rice straw (5 tonnes/ha) 28.13 30.74

CD (P=0.05) R E 1.60
- Chemical fertilizer ‘

No NPK : 17.04 1821

50%NPK 25.94 26.88

75% NPK - 29.54 33.89

100% NPK 30.89 35.57
CD (P=0.05) . 178 191

CV (%) _ 7.03 13.88

NPK B ‘
- Treatment Grain yield (g/ha) Straw yield (q/ha)
| 1997 1998  Pooled 1997 1998 Pooled
Crop residue A ' :
No crop residue - 22.69 24.94 23.82 ~ 65.05 71.61 68.33

28.37 71.03 75.74 73.39
29.43 70.90 75.40 73.15

1.46 3.60 1.60 2.88
17.63 50.77 52.81 51.79
2641 - 66.53 70.85 68.69
31.72 76.11 82.68 79.40
33.23 82.56 90.66 86.61 .

1.82 4.15 1.85 3.25
10.46 1255 616 9.61




Table 3. Growth and yield components of rice as affected by recycling of crop residues and different levels of NPI_{

Treatment * Plant height Effective tillers/ ~ Panicle Grains/ Test weight
(cm) length (cm) : vpanicle . (®
1997 1998 1997 1998 1997 1998 1997 1998 . 1997 1998
Crop resid;le ) .
 Nocrop residue 8518 8400 28298 290011 1814 1879 11523 11991 = 2513  25.56.
Wheat straw (5 tonnes/ha)” 90.48 9144 30683 31185  21.88 2259 12393 12855 2531  25.64
Rice straw (5 tonnes/ha) 90.37 9164 31053 31398 2209 2279 12544 12902 2522 2562 '
CD (P=0.05) ' 282 201 408 517 0.76 0.75 414 267 NS NS
Chemic-al fertilizer v L
No NPK : 8178 8237 24523 24940 1752 1794 11233 11743 2393 2419 |
50 % NPK 9011 9153 28694 29287 2127 2198 12267 12119 2452 2546
~ 75% NPK 9389 - 9470 33260 33881 2357 2443 12924 13349 2616 2634
100% NPK 9426 9551 34759 35217 2447 2518 13122 13452 2626 2643
CD (P=0.05) 3.20 226 471 598 - 087 087 469 300 077 093
CV (%) 1363 1254 1198 . 411 396 1388« 1239 3.13

11.59
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increased with increasing levels of the ,

recommended NPK fertilizers. Application
of higher levels of NPK fertilizers signifi-
cantly increased the vegetative growth and

yield-attributing components which resulted .

in increased photosynthetic area as Well as

" sink area which ultimately resulted in higher
- grain and straw yields. The highest grain and

straw yields were recorded. under 100%
NPK level, followed by 75, 50 and 0%
NPK level.

It could be inferred from the present study

that addition of crop residues improved the
soil health, and thus increased the growth

and yield components which gave higher -

yield. .Increasing levels of NPK application
increased the yield and 100% recommen-

rice.

_ ded NPK dose gave the highest yield of
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