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INFLUENCE OF ORGANIC AMEND-
MENT AND INORGANIC SOURCES IN
RELATION TO CROP YIELD OF RAGI
AND SOIL CHARACTERISTICS
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ABSTRACT

A field experiment was conducted on a sandy clay loam soil during
summer season fo characterize the soil crust and to alleviate soil crust
with organic waste and ofher amendments to improve the yield. Maize
residue freatment recorded significontly higher grain and straw yield,”
seedling emergence, reduction in the crust sirength and increase in the
moisture confent of crust wos observed due to maize residue
incorporation. Soil crust contains higher amount of finer fractions,
sesquioxides, iron, dispersion rafio and lower emount of organic matter
The problem of soils crusfing is common in agricultural soils under o
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wide range of climete conditions. Soil crust is o hard layer formed on
the surface due to impoct of rain drops ond subsequent drying. Though
the seeds germinate below the crust, seedlings are not able fo exert
sufficient upward pressure fo pierce through the crust resulting in pre-
emergence decth of seedlings, crusts are known fo adversely affect
seedling emergence, early growth of seedling oxygen supply, moisture
iniliterafion but increase erostn and run cff.

A good crop stand is a pre-requisite for higher production which depands on
proper germination and emergence. During Kharif season soil crusting poses serious
problem to seedling emergence in alfiso! of dry land areas.

Investigations carried out so for on the development of Hard seil crust, have largely
attributed this phenomena to soil dispersion and deteriorated soil structure, rainfali
intensity and wetting and drying cycles. Soil crusts are characterized with greater
mechanical strength, low porosity, high bulk density, low degree of aggregation,
high amount of silt and clay, higher amount of sesquioxides and lower amount of
organic matter. Crust formation in cultivated soil is not a desirale phenomena from
the point of crop emergence, growth and other soil characteristics.

The role of organic substances in alleviating soil crust formation has not been
studied adequately with a view for higher production. Hence, the study was initiated.

Materials on_d Method

The experiment was laidout in a randomized complete block design at Gandhi
krishi Vigana Kendra, Bangalore with four rephcahons and seven treatrents, the
plot size was 1.8 x 2.0 m. Calculated quantity of seeds were sown in rows of 30 cm
distance from row to row and 10 cm between seed to seed. PR-202 variety of ragi
seeds were used in the experiment. The soil crust was developed artificially by
adding water to simulate 20 mm of rainfall. Immediately after sowing irrigation
water was applied using rose can at a height of four feet in such away that it
simulated the natural rainfall. The quantity of water added was equal to 20 mm of
rainfall in case of all the plots. The residues were incorporated in the soil is moist
conditions and were allowed fo decompose for 21 days. Potassium chloride (T4)
was applied at the time of sowing after gap of 21 days sowing was done at the rate
of 10 kg/ha ot the time of sowing 50 per cent N as ureq, the entire P,O;as super
phosphate and entire K,O as muriate of potash were applied (50:50:25 kg/ha )
The remaining half of the nitrogen was applied 40 days after sowing the crust
strength, per cent moisiure content and seedling emergence were recorded on 5%
8", 12" day. Affer twelve days of observation the plots were irrigated once in every




8 days interval by flooding. After the crust strength measurement, samples of the
soil cryst and soil below crust were collected on 5", 8" and 12" day alter sowing
were pooled and analysed as per the standard method of analysis.

Results and Discussion

Seedling emergence or ragi in different treatments

The data indicates significant variation in the emergence of seedling due to different
treatments. The seedling emergence was maximum in maize residue treated plots
and all the freatments were significantly superior fo control. The seedling emergence
was better because of the favourable moisture status and low crust strength. AS
shown in the {Table i} higher moisture content and low crust strength may be
responsible for better germination. Ranganatha {1976) reported higher seedling
emergence of ragi in FYM treatment and attributed it to increased moisture content
reduction in crust sirength and bulk density. Similarly many workers observed
reduction in soil erust due to organic matter application (Parvathappa et of. 1988).

Table | Seedling emergence of ragi as Influenced by different freatments
to alleviate soil ¢crust

Treatments Number of seedlings emerged per plot
_ . 5 DAS | 8DAS 12 DAS
TIFYM. 83.00 106.00 105.00
T2 Maize residue .| 109.00 115.00 116.00
T3 Coir pith 75.00 77.00 78.00
T4Groundnuthusk; 79.00 82.00 82.00°
T5 Press mud 89.00 94.00 24.00
T4 Potassium 83.00 88.00 88.00
T7 Control 61.00 66.00 66.00
F Test | *
CD ot 6% 3.10 1 2.50 2.58

DAS : Days ofter sowing
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Soil crust strengh and moisture content

There, was significant variation in the crust strength and moisture content {Table 1)
of soil crust due to different treatments. Maize residue reduced the crust strength
significantly than all the other treatments except addition of potassium. All the
organic amendments significantly reduced the crust strength. Baver et of (1972)
reported that organic matter application will reduce crusfing by improving infilteration,
air exchange and formation of stable soil aggregates which resist dispersion, The
present study reveals that application of organic resides was helpful in reducing
soil crust strength. Similar observations were also reported by Hazra (1986) and
Gupta efof (1987]. In the present study all the organic matter sources have increased
the moisture content because of which crust strength was also reduced.

Table Il. Crust Strength and its Moisture Content

Treatments | Crust strength (kg/cm?) Moisture content (%)
5 DAS 8DAS | 12ZDAS| 5DAS | 8DAS | 12DAS
T1 FYM 2.34 257 298 7.43 7.58 4,48
12 Maize 209 | 209 | 262 | 840 | 866 | 7.41
.| residue
T3 Coir pith 2.69 274 327 | 629 .66 4.03
Eisfro”"d””* 246 | 254 | 292 | 640 | 666 | 466

|75 Pressmud 2.41 2.60 2.79 698 | 7.20 4.72
"1 T6 Potassium 2.26 2.67 276 5.01 5.57 4.82

T7 Control .3.18 3.52 4.00 4,24 4.87 3.58
F test * * * * *

CD ot 6% 0.21 0.27 0.23 0.62 0.34 0.22

DAS : Days after sowing

Grain and straw yield of ragi
Favourable conditions for germination and seedling emergence are important factors

for goed crop stand, which is a pre-requisite for better yield. The hard and compact
layer will hamper the emergence of seedling thus reducing the yield of crops.
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A significant increase in the grain and siraw vield of ragi over control was observed
in all the treatments {Fig. 1). The data in Table Ill indicates that reduction in the
seedling emergence was one of the factor for variation in yield. Hozra (1986)
reported o significantly higher forage yield of pear] millet than control due to addition
of organic residues like ground nut husk, FYM, bajra stalk and dry grass.

Table [1l. Influence of alleviation of soil crust on grain and straw yield of
ragi

Treatments Grain yield (kg/ha) Straw yield (kg/ha)
T1FYM 2189.10 4199.70
T2 Maize residue 2847.60 6647.60
T3 Coir pith ' 1456.00 3042.30
T4 Groundnut husk 1878.30 4365.00
T5 Pressmud 2236.40 4663.40
Té Potassium 1640.20 4794.90
T7 Conirol 6464.70 2876.90
F test iy *

CD at 6% 234.5 1208.90

The varigtion in yield can be atftributed to variation in crust strength and its effect
on moisture status, seedling emergence, and their rot growth. The findings are well
backed by the findings of Unger and McCalla (1980) and Singh and Chaudhary
(1985).

Mechanical Composition of soil crust and soil below crust.

The effect of various mechanical composition of the soil crust are presented in
Toble I The data indicate that soil crust have lower amount of coarse and fine
sand than soil below crust. The silt and clay content are higher in soil crust than
soil below the crust. Earlier studies indicates that soil crusts have more finer particles
than soil below the crust (Ranganatha, 1976). The variations in different freatments
can be atiributed to the exposure to dispersion and compaction. Finer soil particles
are susceptible for dispersion and when dried, hard on the surface resulting in o
tough surlace layer (Zaslavasky et of 1980) :




Table IV. Mechanical composition of soil crust and soil befow it

Treatments Coarse sand| Fine sand Silt Clay
{%) (%) (%) (%)
Soil | Soil | Seil | Soil | Seil| Soil | Seil | Soil
crust| below| crust| below| crust| below| crust| below.
crust crust ~ | crust crust
T1 FYMA 3736 | 38603170 3485| 980 | 8466 | 2066 | 1786
T2 Maize residue 3760 | 36921 3282 3420| 830 715 (2120 2140
T3 coirpith 3740 | 3925|2887 | 3127 | 946| 845 | 2197 | 2100
T4CGroundnuthusk | 3535 | 3917 | 32431 32321 977 | 810 { 2217 | 2027
T5 Pressmud 3500 | 3922 | 34.30| 3037 | 880 762 |2255| 2257
Té Potassiym 3465 | 391 | 3340 | 3241 860} 745 |2280| 2066
T7 Control 3418 | 3766|3328 3242 | 966 882 | 08| 02
Ftast * * * NS * ® * o
CDat6% 09 | 100 112 % | 022] 020 096 | 174

Organic matter and major nutrient status or soil crust and soil
below crust

The organic matter status (Table V) of soil crust was less than the soil below the
crust. However the variation was not very distinct. There was significant variation in
organic matter content of the soil in all the treatments except potassium and
pressmud. It can be attributed to the orgnic nature of organic substance that are
applied. Addition of organic wastes significantly increased the organic matfer content
of soil (Pandey et al., 1985).

The available nitrogen content (Table V) was marginally lower in soil crust than soil
below the crust marked variation in the nitrogen content was observed among the
treatments studied. The increase in nitrogen content in the samples where orgonic
residues were applied in addition to fertilizers can be attributed to nitrogen release
from residues to the available nitrogen pool. Similar observation was also reported
by Pandey ef ol. (1985).

The available phosphrous status Table V varied significantly in soil crust and soil
below the crust. Organic residues increased the available phosphorus significantly
over control. There was no significant variation between control and potash
application treatment. The increase in the available phosphorus due fo organic
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Table V Organic matter and major nutrient status of soil crust and soil
below it

Treatments Organic | Available Nitro-|  Available | Available K,O
matter (%) | gen (kg ha) |P,O,(kgha”}| (Kg ha')

Soil | Soit | Soil | Soil | Soil| Seoil | Seil } Soil

crust | below| crust] below| crust| below crust} below

crust crust crust crust

TIFM 118 | 125 |211.48] 215.60| 8853| 90.66 |216.471 21959

T2 Maize residue 125 | 130 |227.36| 239.12| 91.69} 9289 |213.75] 21890

T3 Cair pith 092 1 098 |184.24| 199.92| 88.12| 8844 |213.88] 21856

T4Groundnuthusk | 1.03 | 1,10 |199.92| 211.681 93.34] 90.66 |209.62| 210991

_T5 Pressmud 092 | 097 |184.24]| 19600| 812 | 8856|208.64| 211.04

T6 Potesssium 086 | 089 |166.80| 164.24 | 8296| 83.38|226.43| 229.60

T7 Conirol 085 | 089 }166.80| 172.14| 82956 83.38|210.69| 21046
Fiogt * * . . N X . .
CDat5% 007 | 009 | 2001) 2105 | 234 | 231 | 573 | 727

substances can be affributed to reduction in the quantity of insoluble phosphates of
iron and aluminum Suresh and Mathur (1988).

The potassium content {Table V) of soil crust and soil below the crust varied
significantly due to different treatment receiving FYM. maize residue, coir pith and
potassium. The increase in potassium can be attributed to release from clay minerals
and contribution of potassium from organic residues. Increase in pofassium due to
organic residue application was also observed by Subramaniam and Kumaraswamy
(1989).

Sesquioxides, Iron. and Dispefsion of Soil Crust
and Soil Below Crust

Sesquioxides

The sesquioxides content of crust was higher than soil below the crust (Table V1}.
The increase in sesquioxides can be attributed to increased amount of finer fractions
in crust and the coatings of sesquioxides on other soil particles during in crust
formation. Aubert (1963} opined that the ferrolytic crust of tropical region consists
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of oxides and hydroxides of Fe, Al and Mn with varying degree of kaalinite and
quartz, Ranganatha (1976} observed higher sesquioxide in soil crust than soil
below crust. The variation in sesquioxide of soii crust can be attirubted to variation
in finer particles of soil crust,

Iron content
The iron content (Table VI} of the crust was higher than soil below the crust. Russel

{1961) found that hardening of soil was caused by colloidal iron oxides.

Table VI Sesquioxides, Iron and dispersion ratio of soil crust and soil
below it

Treatments Sesquioxides Iron Despersion
{%) (%) ratio
- Soil Soil Soil Soil Soil Soil
crust | below | crust | below| crust | below
- crust crust crust
T1FYM 118 125 21168 | 21560 | 8853 90.66
T2 Maize residue 125 1.30 22736 | 23912 | 9169 92.89
T3 Coirpith 092 098 18424 | 199921 8812 8844
T4 Groundnuthusk 103 110 19992 | 21168 | 9334 92066
T5 Pressnud 092 097 18424 | 196001 812 B8.56
Té Potassium 086 0.89 16680 | 16424 | 829 83.38
T7 Control 0.85 089 16680 | 17214 | 8296 83.38
FfeSf * ¥ * * X *
CDat5% 007 009 2001 2105 234 2.3

Dispersion ratio

The data on dispersion ratio (Table VI) indicate that crusts had higher dispersion
ratio than soil below crust. This may be due fo presence of higher colloidal particles
inthe crust. Zaslavasky et al. (1980} reported that the dispersed finer fractions of
soil forms crust. The higher dispersion ratio can be atiributed to the presence of
finer particles in crust which are susceptible for dispersion.
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