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In a recent survey in Punjab, India, jointly arranged by
the authors, it was rccorded that almost all Punjab farmers
using combinc for hnrvcsung rice, burnt the rice-straw. The
extentof burning of straw inthe ficlds varicd from 50 to 90%.
Quanllllcs of ricc-straw burnt in Punjab was asscsscd to be
about 12 million tons annually and through this significant
'quantitics of nutricnts arc lost. Calculated in cconomic
- terms, through N alonc the Punjab farmers arc loosing Rs.
684 million (US$ 19.5 m) annually. Cost of cnvironmental
damagc through global addition of carbon dioxidc, a green
housc gas, and through the reported increasc in number of
cascs of respiratory problems to local population associated
‘with the period of burning rice—straw can be enormous. This
paper describes converling rice—straw into a valuc added

“organic product which can potcntially save significant quan-
tities of chemical fertilizers while sustaining productivity of
ricc-wheat cropping system.

) Composting rice-straw: The proccdure followed was
_essentially same (with minor modifications) as puhliqlud by
Bangcr ct al. (1989). Composting was donc in covcred
Jcement (anks/dlgcstors (75 em deep, 75 ¢ diameter, with
[lined surface) buricd in soil. In cach digestor, 10.0 kg air
«dried rice—straw (without chopping), moistencd in 15L sus-
‘pension of Aspergillus awamori, Bacillus polymixa (strain
'411), and 0.38% N as urca (on straw dry wcight basis) in
water, was placed as 10 cm thick layers. Mats of Bacillomyces
Jfusisporus grown on polato dextrosc agar plates, cut into |
cm squarc picces was also placed randomly at various depths
m the digestor. Powdcred Mussoori rock phosphate (2.5 kg)
was sprinkled between the laycrs. Surface was kept moist by
spnnklmg about 200 ml water at cvery 2-3 days interval. The

contents in adigestor were mixed 15 to 20 days afier starting
the process when 500 ml broth of Pseudomonas striata
(Strain, 303) was sprinkled. Eighty two g of urca granules per
digestor were also added. A sccond mixing was donc
hetween 25 to 30 days when 500 ml of Azotobacter
chroococum (Strain, MAC 27) was added.

Ficld cvaluation: Thc Valuc Added Ricc-straw Ma-
nurc (VARM) prepared at the ICRISAT Asia Centre (1AC)
was transportcd to the Punjab Agricultural University (PAU)
for charactcrization and usc in a long—term ficld cxperiment.
The long~tcrm cxperiment has following ten trcatments of a
continuous Ricc—Whcat cropping system:

1 Control (no amendment) = C

2 Fertilizer (120 kg N/hatorice, 120kg Nand 60kg P,O,
to wheat) = I

3 F + Incorporation of rice-straw (4 Uha) to wheat = Fl
F + Burnt rice-straw (cquivalent to 4 t/ha) to wheat =
FB

5 IF + VARM(2 Vha, dry weight basis) to wheat = 2V
F + VARM (2 vha) both to rice and wheat = F2VV

7 1/2 F and 4 t/ha VARM both of ricc and wheat = 1/2
F4VvV

8 Eight tha VARM both to rice and wheat = 8VV

F +4t/ha VARM torice; 4 Vha VARM, full N, nil P, to
wheat = 4VVOPN

10 F+4uvha VARM toricc; 4vha VARM, full N, 1/2Pto
whecat =4 VV1/2PN

Table 1. Grain and straw yiclds (Vha) and NPK uplakc (kg/ha) by rice as nﬂ‘cclcd by application of Valuc Added Rlcc-Slraw

D Manure (VARM) and urca

‘Treatment Grain* Straw Total NPK uptake
kN N P K

Control 2.58 2.71 482 73 '53.4
YARM (V, 6 I/ha) 4.23 4.37 78.7 15.7 93.7
Fertilizer (F, 120 kg N/ha) 5.69 6.17 107.8 19.3 124.2
F+V (1.5 tha) 5.62 5.90 104.8 18.6 118.1
2F +V (3 Vha) 543 4.98 97.0 17.3 103.1
F+V (3 Vha) 5.83 6.60 112.1 21.2 1384
CD (5%) 0.481 0.717 7.25 3.44 17.9
CV(%) 5.4 7.53 4.31 11.28 8.78

* Rice with husk
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There were three replications for cach of the ten treat-
ments with plot size 8.5 x 4 =34 m%. Rice in the rainy scason
was transplented on 20 Jun 1996. Its harvesting was done on
24 Oct. 1996 from a net plot harvestarca ol 23m’ Some ol
the treatments will start in the post-rainy scason 1996-97
Thus, until the first rice crop of year 1, the treatments F, FI,
FB were same; trcatments F2V, F2VV were same, and
trcatment 4VVOPN and 4VV1/2PN were same, Data from
these groups was therefore averaged for prescntation here.

The enriched compost named Valuc Added Rice-straw
Manure (VARM) was rcady 1n about 35 days when preparcd
during February to June when the ambient maximum tem-
perature was gencrally >30°C. On chemical analysis, this
batch of VARM was found to have 0 07% mincral N, 1.72%
total N, 2.13% total P, 0.032% water soluble P, 1.09 %
available K, 1.60% total Kand 25.4% total organic C.ItsC N
ratio was 14.76. In addition, it may contain a hugh population
of beneficial microorganisms which were not assessed  Al-
though the application of VARM was planncd at rates of 2,4
and 8 t/ha in the designated treatments but its short supply in
first year dictated us to apply, respectively 1 5,3 0and 6.0/
ha. Even at these rates some of the treatment cffects were
highly encouraging.
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Application of 6 Vha resulted in 64% increase in rice
yicld over the unamended control (Table 1) that yiclded
lowest (2 58 tha) Rice yicld was maximum (S 83 vha) with
lull fertibizer plus VARM (3 tha) but it was not significantly
superior to the yicld with full fertihizer (5 69 Vha) and full
fertihzer + 1 5 tha VARM Yiceld with 172 fertihizer and 3 ¢/
ha VARM was statistically sinular (5 43 vha) torthat duc to
full fertihizer (5 69 ha) Thus 3 vha VARM application was
cquivalent to that of 60 kg N/ha (Table 1)

Addition of 6 Uha VARM resulted 1n higher uptake of
63%N, 115% P, and 75% K by rice than by rice in the control
treatment But this may be duc to the overall better growth
and yicld than duc to the nutrnients in the VARM, because the
additon of 120 kg N/ha also resulted 1n greater uptake of
171% P and 133% K over that by rnice in the control plots
(Tablc 1)

Composting is thus a highly pronusing alternative to the
burning of rice-straw and may at least sustain present produc-
tivity of ice-wheat cropping system whale solving the problem
of environmental pollution
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ROLE OF ORGANIC MATTER FFRACTIONS IN SUSTAINABLE AGRICULTURE
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Application of chemical fertihizers are indispensable under
intensive cropping systems which remove about 554 to 932 kg
of nutrients (NPK) per hectare per year. The best tool to assess
the influence of fertilizers and manurcs on soil properties is the
longterm fertilizer cxperiments. An All India Co-ordinated

ResearchProject on Longterm Fertilhizer Experiments was spon-

sored during 1970-71 by the Indian Council of Agricultural
Rescarch at Coimbatore in a medium black soil (Vertic
Ustropept). The experiment is being conducted continuously
from 1972 and so far 62 crops have been completed with a
cropping system of Fingermillet- Maize-Cowpea.

... The continuous cropping has resulted in the build up of
organic carbon content from 0.3% in 1972 to 0.5% n 1995.
Hence a study was conducted to investigate the organic malter
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fracions namely humic and fulvic acid 1n the soil at 0-15 and,
15-30 cm laycrs from surface by extracting with 0 SN NaOH,
(Stevenson, 1965).

A wmarked change 1n the organic carbon content was seen,
among the treatments Except control all other treatments re-,
corded higher organic carbon content over initial samples. “This’
was duc to the addition of crop residucs, dver two decades as af
result of improved crop growth and yield when compared tol
unfertilized control plots (Anon, 1992),

The contents of humic and fulvic acids increased wnth,
increasing levels of fertilizer apphication from 50 to 150 %. The,
highcest concentration was recorded under 100 % NPK + FYM -
which could be duc tn the improved soil physical parametersand|
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