Nitrogen release pattern of green manures in Sudic soil

substances as well as added urea - N released more
af NH, - N in gypsum alone treatment.

NO,-N

The NO, - N recorded the peak in the ninth
week and th ereaﬁ-:r adecline was observed. Similar
trend of results as in NH, - N was observed in all
the main plot treatments (Fig. 2). The NQ, - N
concentration was significantly higher in
GM-+gypsum treatment followed by GLM + gypsum
treatment. The reduction in NO, - N concentration
in all the treatments after ninth weck of rice
transplantation was due to the crop removal or
immobilisation and denitrification by general soil
microflora and denitrifiers, respectively (Alexander,
1961).

The NH, - N and NO, - N concentrations
increased signlf icantly as rhe N levels increased
at all the main plot treatments, and it, was
comparatively higher in GM/GLM + gypsum
treatment than in GM/GLM/gypsum alone
treatments. The NH, - N supplemented through
GM/GLM over and above the liberated N from
added urea would have caused significant increase
in NH, - N, whereas the efficient m icrobial activity
as well as the enhanced rate of nitrification would
have resulted in higher NO, - N atall N levels. The
reduction in NH, - N in later period and reduction
inNO, - Natall'N levels in gypsum alone treatment
Was due. to the absence of contribution of N from

organic source, In GM/GLM alone treatment the
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reduction was due to slower rate of decomposition
and mineralisation of applied GM/GLM and urea- N.

The study reveals that the higher N content
and succulent nature of GM - Sesbania aculeata.
produced significantly higher N fraction than GLM
- Pongamia glabra which is of hardy nature with
lesser N content.

REFERENCES

ALEXANDER. M.(1961). Introduction 1o soil microbiology.
John Wiley & sons. Inc,, New York.

ASPIRAS., R.B. (1966). - Some f[actors alfecting
smmonification in flooded soils. M.Se., Theses. Univ.
of Philippines college, Laguna.

BREMNER. 1L.M.(1963). Mcthods of soil analvsis. Pan [
American socicly of Agronomy Ine.. USA. (Ed) C. A
Black, pp. 1191 - 1203.

IRITANL W, M. and ARNOLD, C. V. (1980). Nitrogen relense
of vegetable crop residues during incubaton as related
to their chemical composition. Soil Sci. 89: 74 - 81

NAGARAJAH. 5. (1988). Transformation of green manure
nitrogen in low land rice soil. Green manure in rice
farming proceedings of a symposium on sustainable
agriculture. The role of green manure crops in rice
farming systems © 25 - 29, May 987, IRRI, Los Banos.
Philippincs. pp. 193 - 203,

WEERARATNA, C.5. (1979). Pattern of N release during
decomposilion of some green manure in a tropical
alluvial soil. Seil, 53: 287 - 294,

YADVINDER SINGH., KHIND, C.5. and BUAY SINGH
(1992), Efficient manngement of leguminous green
manure in wel land rice. Adv. Agron., 45: 135 - |89

(Revised © August 1998 Revised . August 1999)

EFFECT OF PHOSPHORUS AND FARMYARD MANURE ON CHANGES IN
PHOSPHORUS FRACTIONS IN A RICE SOIL

I.P. GUPTA. Y.P. KHANNA and SURISHTA DEVI
DEPARTMENT OF SOIL SCIENCE. RARS, R.5. PURA. JAMMU

ABSTR .-’1.1(.' T

Application of phosphorus alone and in combination with FYM increased

contenis of total I' and different P-fractions.
recorded at ligher levels of I in association with FYM,

An inerease in available P content was
The content of different P fractions

a5 per cent of the total P followed the order : Occluded P > Fe-P > Ca-P > Al-P.

KEY WORDS:

Phosphorus utilization in crops is generally
low. Nad and Goswamy (1984) suggested that for
sustainable agriculture production, application of

*'P, available P and different P fractions.

Effect of P, FYM. P Fractions, Rice Soil

higher levels of P alone or in association with
organic malter can enhance the contents of total
These
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fractions have been reported to supply P
throughout the growth period of crops (Dhillon
and Dev, 1990).

An attempt was made to study the effect of P
and FYM on the changes in available P content at
different growth stages of rice (PC-19) vis-vis
different P fractions and total P at harvest.

MATERIALS AND METHODS

A field experiment was conducted during the
kharif season of 1993 at the Research Farm of
RARS, R.S. Pura (Jammu). The soil was of clay
loam type (inceptisol) with pH value 6.8 and
electrical conductivity 0.10 dS m*', The soil had
0.60 per cent organic carbon and 287.26,12.88 and
112.0 kg/ha of available N,P and K. The experiment
was laid out in a randomised block design with
four replications and comprised of 10 treatment
combinations viz., five levels of P,O, (0,25,50,75
and 100 kg/ha) and two levels of FYM (o and 10 ¢/
ha). Farm yard manure (0.46% N, 0.34% P, 0.78%
K) was applied |15 days before transplanting of
crop. Full dose of P and K and half of N was applied
by broadcast method, All the plots received a
uniform dose of 100 kg N and 25 kg K,O/ha.
Besides, N, P and K, zinc sulphate at the rate of 20
kg/ha was also applied to all plots. Paddy (var,
PC-19) was transplanted in rows 20 cm apart on
13th July and harvested on 22nd October, 1993.
Soil samples were collected before transplanting
and at different stages of crop viz, tillering, panicle
initiation, flowering and at harvest stage to monitor
the changes in available P content and other P
fractions (Al-P, Fe-P, Ca-P and occluded P). Total

P content was also estimated at harvesl to assess
the per cent contribution of P'vis-a-vis available
and total P were estimated by standard methods
as described in Jackson, (1957).

RESULTS AND DISCUSSION
Effect of P and FYM on different P fractiu'ﬁs

The data in respect of the content of different
inorganic P fractions viz, Al-P, Fe-P, Ca-P and
occluded, P after harvest of crop are presented in
Table-1. Application of different P and FYM
treatments appreciably increased the contents of
different P fractions when compared to control,
The percent increase over control in Al-P, Fe-P,
Ca-P and occluded - P ranged from 9.83 to 110.61,
2.55 to 26.20, 1.43 to 44.88 and 0.57 to 13.75
respectively. Subramanian and Gopalswamy (1991}
and Jashpal et al. (1993) have reporied an increas:
in different P fractions with an increase in the I*
levels. Such an increase can be explained by th:
fact that such soils contain appreciable amount o
clay (53.4 percent) and silt (21.6 percent) vis-viz
amorphous and crystalline forms of Fe and Al
which are the potential sites for P fixation and some
of added P could be converted to Al-P, Fe-P, Ca-P
fractions due to presence of such sites (Sharma et.
al., (1980).

FYM application alone as well as in
association with P also increased the content of
different P fractions. Nad and Goswamy (1984) also
obtained significant increase in different P
fractions by application of FYM and opined that
such an effect of FYM may be due to mineralisation

Table 1. Effect of various levels of P and FYM on different P fractions (ppm) at harvest in rice, 1993

Level of P wilh FY'M without FYM
(P.O, keg/ha)

Fe-P Al-D Ca-P Ocel-p Fe-P Al-I Ca-P Ocel-P
il £4.71 2235 29.06 127.52 £2.60 20,33 28.63 126.80
15 q0.13 27.86 32.61 131.00 89.26 24.90 342 129 80
50 g3 3255 A5.4] 134.47 80.16 29 85 3405 ° 131.00
73 097.52 317.07 39.41 137.00 93.40 33.13 37.62 135.07
Tili] 10423 42.86 41.51 144.25 99.03 36.09 39.41 130,25
SEm 4,03 1.7 .55 0.93
CD (0,05) 11.69 1,98 1.60 2.75
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Table 2. Effect of various levels of P and FYM on Olsen’s P content (Kg/ha) at different growth stages in

rice - 1993
Level of P with FYM without FYM
add:@i
{P.0, kglha) T Pl F Harvest T rl F Harvest
0 !3'.?0 13.42 13.38 o 12,75 13.10 12.90 12.90 11,56
25 13.99 13.90 13.70 13.40 13.70 13.62 13.46 13.10
Al 16.10 16.10 16.25 16.25 14.04 14.50 15.40 1525
13 19,18 1810 17.96 17.25 18.75 17.90 16.75 1600
160 231,32 22.40 2310 21.85 22.26 22.10 22.75 21.05
SEM 0,28 0.26 0.36 0.28
CD (0.05) 0.84 0.73 1.03 0.8l

Mote : T. Pl and F denote tiflering. panicle inftiation and flowering stazes of crop.

of P and subsequently formation of complex metal
ions with P fixing cations like Fe and A | and thus
increasing the concentration of P in the soil.

Effect of P and FYM on available P content

The available P content of soil increased with
the increasing levels of P application at all the
growth stages of the crop (Table 2). The average
range of available content of P with 0,25.50,75 and
100 kg P,O,/ha varied from 13.10 to 23.32 kg/ha at
first stage, 12.90 to 22.40 ke/ha at second stage,
12.90 to 23.10 kg/ha at third stage and 11.36 to
21,85 kg/ha at fourth stage. The content of P
decreased with stages which may be ascribed to
removal of P by the crop (Gupta and Sharma, 1987).
The trend of increase of available P content due to
different levels of P is in line with the findings of
Das et, al., (1991), The increase in P status of
these soils is expected because such soils contain
considerable amount of finer fractions (clay and
silt) which are the potential sites for P fixation.
These fixed {ractions serve as a source of
extractable P because the Olsen’s extraclant has
been reported 10 remove P from such fractions
{Sharma and Tripathi, 1984).

FYM application also increased the available
P content of the soil at all the stages of crop
arawth. The beneficial effects of FYM on the
increase in available P have also earlier been
reported by Biswas et, al., (1977) and Gill and Meelu
{1980),

The build up of available P in soils in the
presence of FYM may be attributed to the solvent
action of organic acids produced in the soil after
decomposition of FYM besides the additional
content of P in FY'M (Vyas, 1964).

Effect of Pand FYM on total P content of soil

The total P content increased from 800 to 842
ppm, the per cent increase over control ranged
from 1.51 to 5.31 per cent (Table 3). The 100 kg
P,O, with 10 t/ha FYM recorded the highest total P
(842.51 ppm) and the lowest levell PO, (25 ko
ha)with or without FYM.

Table 3. Effect of various levels aof P and FYM un
total T contentl ot harvest stige in rice

Treatment Toral P oecontent in soils
r.o, alter harvest (mg Ke')
Without FYM With FY'M inérease
uher
contrel {%e)

il BOn.nn RO0, 00 -

23 SO0 00 RO, 00 =

=1 10,00 1200 .51

75 R2p.45 8225 T pa

100 RIN.04 B42.5] 531

SEAS 4 153

CD 10.23
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The different P fractions viz., Al-P, Fe-P, Ca-P
and occluded P constituted 2.54-25.08, 10.83-
12.37,5.01-7.45 and 18.21-19.91 per cent of total P
at harvest stage respectively. The available P
(Olsen’s) formed 3.34 to 6.21 per cent of total P.
The content of different P fractions as per cent of
total P followed the order: occluded P > Fe-P = Ca-
P> Al-P.

Results have revealed that occluded P and Fe-
P are the important P fractions contributing to
supply of P in these paddy soils.

REFERENCES

BISWAS. C.R., SEKHON G.5, and SINGIL R {19771,
Accumudation and decline of available phosphorus and
potnssium in p soil under multiple cropping. J. Indian
Soil. Sei, 25: 23-27 .

DAS. MADHUMITA. SINGIL B, RAM MUNNA,
DWIVED!, B.5, and PRASAD. BN, (1991). InNuence

of organic manurcs on native plant nutrient availabilily
in an neid alfisal. J. Indian Soe, Soil Sci, 39: 286.

DHILLON, N.5. and DEV. G. (1990). Grain yield and P
uptake by crops in relation to P availability in a sandy
leam sail. J. Indian Soc. Soil Sci. 39: 286 .

GILCL. H.S. and MEELU, O.P. (1480). Studies on the
substitution of in orzanic fertilizers with FYM and their
effect on soil fertility in a rice-whent nation, In Proe.
Recyeling of Residues of Agriculture and Industry, PALI,
Ludhiana PP 297-310.

Madras Agric, 1., 86(7-9): 362 - 365 July - September 1999

GUPTA, LT and SHARMA P.K. [1987) Phosphorus
Ei'llr.:muc:. in wheat (Rs. 308} as influcnced lime and
FYM in an acid soil of Himachal Pradesh, Hrr. News
32 (2): 37-40,

JACKSON, M.L{1957). Soil chiemical Analysis. i*rcmtc:,
Inc. Englewood Clills. New Jersey, U1S.A.

JASHPAL, VIG. A.C. and CHAND. MILAP (1993),
Aviilable soil phosphores in relation to Sesbania green
manure incorparation i caleerious seils. J, Indian
Soc, Soil Sci. 41: 47.

NAD, B.K, and GOSWAMY, N.N. (1984). ©flect on Jong
term application of phusphate on soil phosphoris status
in rice=wheal-rotation. J, Indian Soc. Soil Sci, 32;
2688,

SHARMA, P.K, BHUMBLA. D.R. and VERMA. 5.P{ 19803,
Translormation ol added P in acid soils of Hmachal
Pradesh, J. Indian Soc. Soil Sci. 28: 450,

SHARMA, P.K. and TRIPATHL B.E.(1984). Phosphorus
availability indices in relation 1w phosphorus fractivns
in some himalavan acid soils of North West India. I,
Indian Snc. Soil Sei. 32: 202,

SUBRAMANIAN'S and GOPALSWAMY. A.(1991), Effec
of moisture, organic matter. phosphate and silicate in
availability of silicon. JI. Indian See. Soil %ei. 39:
09, '

VYAS, K.K.(1964). Availability and uptake of phosphorus
by wheat wnder different moisture and oreanic umlwr
levels.Curr. Sci. 33: 736,

(Received : Movember 1997 Revised ; May 1995)

HETEROSIS AND INBREEDING DEPRESSION FOR SEED OIL AND
PROTEIN CONTENTS IN UPLAND COTTON
(GOSSYPIUM HIRSUTUM L.)

R. KOWSALYA T.5. RAVEENDRAN and T. PUSHPALATHA

Centre for Plant Breeding and Genelics,
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Coimbatore - 3.

ABSTRACT

Inbrecding dcprcssmn estimated from F, data for sccd oil and seed protein

exhibited significant loss of vigour for these two traits,

It is supgested that for achieving

lines with high seed oil and seed protein content. recurrent selection may be resorted to.

KEY WORDS:

Cotton besides providing fibre for manufacture
of textiles, is also contributing edible oil and cakes.
Cotton seed is the second largest source of edible
seed oil in India (Pandey, 1976). Kohel (1978)

reported a considerable range in variability for seed

Plant Breeding & Genetics. Inbreeding depression, F,

oil and protein. The success of commercial cotton
hybrids in the seventies and eighties offers fresh
properties in their exploitation for oil. However,
very little information is available on breeding
procedures based on the estimates of the nature



