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Abstract: A field experiment was conducted in loamy sand soils to study the impact of
sesame crop on the dry matter production, nutrient uptake and yield of succeeding rice crop
during the yvear 2004-05 in two consecutive seasons in a Factorial Randomized Block Design
(FRBD). The field was divided into 60 plots and in the Summer season, sesame crop was
raised in 30 plots and the other 30 plots were kept fallow. In the next season (Kharif), the
rice crop was raised in all the 60 plots of two different situations viz., with sesame as
previous crop (Situation I) and without sesame as pervious crop ( Situation IT) with two rice
cultivars viz., ADT 38 and KR 99001 and five levels of nitrogen (N) viz., 0, 50, 100, 150
and 200 kg N ha™'. The Dry Matter Production (DMP) at Active Tillering {AT) stage was
high in situation IT over situation I and not so at Panicle Initiation (PI) stage, might be due
to low nutrient status at AT caused by previous season sesame crop’s removal, might be
overcomed at PI by the nutrient addition from mineralizing sesame stubbles. The variation
in the situations did not bring any significant variation in grain vield, but slightly higher vield
was noticed in situation 1T over situation I. Both ADT 38 and KR 99001 manifested higher
vields at 150 kg N ha™! in both the situations revealed the fact that this level of N is
sufficient for better growth and development of rice crop. The straw vield was comparable
in both the situations. The nitrogen and potassium (K) uptake was equal under both the
situations at AT and PI but phosphorous (P) was accumulated more in situation IT at AT
but comparable at PI. This might be due to imtial low requirement of nutrients met by
inorganic sources and later the situation I managed the nutrients lost in previous season with
mineralization process, whereas the phosphorous, though applied as basal might not fully
available in the imitial stages itself, might be fixed. The mutrient uptake by straw was higher
in situation IT owing to higher DMP but grain uptake was comparable because of genetic
nature.
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INTRODUCTION

Sesame is grown as tice-fallow crop during Summer season with the use of residual moisture
and nutrients of pervious season (Rabi) rice crop. Hence, no fertilizers are applied to the sesame
crop, which is also a nitrogen responsive crop. The response of sesame to N fertilizer varies from
20-150 kgha'as per the report of Hemalatha ez al. {1999). This sesame crop may utilize the native
soil N also for its growth and development. This may affect the nutrient uptake by the next season
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crops. If rice crop is grown in the following season, it may suffer to extract nutrients from the soil
because of nutrient removal by sesame and also leads to fixation of applied inorganic nutrients. Rice
is also a nutrient responsive crop, which is the maximum consumer of N fertilizer constituting one third
of the total N consumption of the world (Saravana Pandian and Ram Perumal, 2002). Thus, N is the
most critical input that limits rice productivity and increasing rice productivity would mean more
supply of N to the crop. Increasing the rice productivity per umit area by the use of approprate
agronomic management practices has become an essential component of rice production technology
(Sridevi et af., 2006). Lowland rice depends more on soil fertility than on fertilizers. The dependence
of lowland rice on soil fertility is best illustrated by a Japanese saying “Grow paddy with soil fertility,
Grow barley with fertilizers” (Yoshida, 1981). Since both are nutrient responsive crops, the sesame
crop grown in the previous season may affect the growth and development of rice crop. This impact
of growing sesame in previous season on dry matter production, nutrient uptake and yield of rice crop
was studied in this experiment.

MATERIALS AND METHODS

Experimental Design and Treatment Details

The experiment was conducted in a loamy sand soil of Pandit Jawaharlal Nehru College of
Agriculture and Research Institute, Karaikal, Union Territory of Pondicherry, India during the year
2004-05. The experimental site is situated 12 km from Bay of Bengal, lies between 10° 49" and 11° 01’
North latitude and 78° 43' and 79° 52' East longitude with an altitude of 4 m above Mean Sea Level
(MSL). The initial soil analyses showed that the soil was loamy sand in texture falls in Fluventic
haplustept taxonomic class. The soil is optimum in bulk density (1.33 mg m™) and particle density
(2.66 mg m~) with the porosity of 50%. The soil reaction was neutral (pH: 7.61) and the electrical
conductivity is low (0.21 dS m™"). The soil was low in organic carbon content (0.32%) and available
nitrogen (KMnO,-N: 213 kg ha™"), medium in available potassium (NH,OAc-K: 262 kg ha™') and high
in available phosphorous (Olsen-P: 31.4 kg ha™). The experiment was conducted in FRBD design with
three replications. The treatmental details are given in Table 1.

The field was divided in 60 equal plots of 20 m?. The experiment was carried out in two
consecutive seasons. In the Summer season (Chithirai pattam), the 30 plots of the ficld was raised with
sesame and the other plots were kept fallow. The sesame crop was cultivated with residual nutrients
of previous season (Rabi) rice crop without any artificial means of supply and harvested. In the Kharif
season, the left out sesame stubbles of about 15-20 ¢m height were incorporated 15 days before
transplanting. Rice crop was raised in all the 60 plots of two different situations viz., with sesame as
previous crop (situation I) and without sesame as pervious crop (situation IT) with two cultivars viz.,
a medium duration variety of ADT 38 and a long duration pre-release culture of KR 99001 with five
levels of nitrogen viz., 0, 50, 100, 150 and 200 kg N ha™!. The treatment details are givenin Table 1.
The nitrogen (N} was supplied through urea in four equal splits as basal, at active tillering, panicle
initiation and grain filling stages as per the treatment levels. Phosphorous (P) (@ 50 kg ha™") was
supplied through single super phosphate in two equal splits as basal and at active tillening stage;
potassium (K) (@ 50 kg ha™") through muriate of potash in four equal splits as that of N and zine
through zine sulphate (@ 12.5 kg ha™") as basal. A hand weeding was done at 25 days after
transplanting to remove the competitive weeds in the field. A pesticide spray of monocrotophos
@ 250 mL ha™' was given at 30 days after transplanting to control leaf folders. The DMP was
recorded at Active Tillering (AT) stage and Panicle Initiation (PI) stage. The plant samples were
analyzed for nutrient content and multiplying with DMP the mutrient uptake was calculated. The crop
was harvested separately from the plots, harvested and winnowed and grain and straw yields were
recorded. The observations collected from the field experiment and the data of analyses of soil and
plant samples were subjected to statistical scrutiny as per the procedure of Gomez and Gomez (1984).
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Table 1: Treatment details of rice varieties (V) under varying field conditions (8) with nitrogen levels (N)
Treatment details

Notation Previous season crop (S) Variety (V) N dose (kgha ) (N
S ViNg Sesame ADT 38 0
S VN5 Sesame ADT 38 50
S, VN Sesame ADT 38 100
S1ViNisg Sesame ADT 38 150
SV Nagg Sesame ADT 38 200
5, VN, Fallow KR99001 0
8,V N5 Fallow KR99001 50
8,V N Fallow KR99001 100
8,V N5 Fallow KR99001 150
SV Nann Fallow KR99001 200
S ViNg Sesame ADT 38 0
S,V Ny Sesame ADT 38 50
S ViNg Sesame ADT 38 100
S VN0 Sesame ADT 38 150
S,V Naygg Sesame ADT 38 200
S5V MNg Fallow KR99001 0
S,V Nsg Fallow KR99001 50
S5V N Fallow KR99001 100
SV N5 Fallow KR99001 150
SV Mg Fallow KR99001 200

Optimization of N Requirement

The data on the grain yield of rice under various treatments were fitted into the appropriate
response function following statistical procedures. In case where the response function was quadratic
type, the physical optimum dose of N was calculated by equating the first order derivative of the
[dy/dx = 0] response function to zero,
The economic optimum dose was calculated by equating the first order derivative of the response
finction to the rice ratio (px/py) i.e.,

[dy/dx = px/py]
taking into account the unit cost of N kg™ as 10.4 and price of rice grain as Rs. 5 kg™
RESULTS AND DISCUSSTON

Dry Matter Production

At AT, the DMP was found to be higher in situation II over situation I in both the varieties
(Table 2). This might be due to the removal of nutrients by sesame crop, which is also N responsive
crop as reported by Praveen Rao ef al. (1994), might cause imtial set back in supply of nutrients to
the crop. Higher levels of N produced higher DMP at this stage. At PI, unlike at AT, the performance
rice varieties were not influenced between the situations. This shows that the crop would have received
nutrients from decomposed stubbles of sesame at later stage in situation I. The combination of
organic and inorganic N in situation T and the normal supply of nutrients in situation 1T resulted in
better performance of rice crop in both the situations. This kind of results was obtained by Omar
Hattab ef o/ (1998) and Priyadarsini and Prasad (2003). In both the situations increasing N levels
increased the DMP. This is obvious and in line with the findings of Srinivasalu Reddy (1998) and
Somasundaram et al. (2002).

Grain Yield

The variation in the field conditions due to the situations did not bring significant variation in grain
vield, but shightly higher yield was noticed in situation IT over situation I (Table 2). This might be due
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Table 2: DMP, grain and straw yield and W uptake by rice varieties under different soil conditions

DMP at AT (tha™) DMP at PI (tha™") Grain yield (t ha™') Straw yield ¢t ha™!)
Treatments V, Vs Mean |V, WV Mean |V, Vs Mean A Vs Mean
SiNp 0.65 0.65 0.65 270 295 2.83 2.63 3.48 3.05 517 595 556
SN 0.85 0.89 0.87 285 301 2.93 282 395 3.39 523 712 617
SiNigg 1.11 1.09 1.10 362 368 3.65 324 431 3.78 651 875 7.63
SiNi5 1.36 1.23 1.29 352 375 3.63 393 470 432 773 986 879
S1Nang 141 1.47 1.44 371 3.99 3.85 322 406 3.64 717 887 8.02
Mean 1.08 1.07 1.07 328 348 3.38 317 410 3.64 636 811 7.24
SNy 0.74 069 0.72 291 2.10 2.51 284 368 3.26 503 697  6.00
SN 090 091 0.91 287 254 271 315 4.02 3.58 618 863 T4
S:Nigg 1.20 1.19 1.20 299 336 3.17 383 468 4525 628 9.68 7.98
S5 1.45 1.40 1.42 399 321 3.60 391 474 432 695 945 820
SaNan 1.56 1.84 1.70 390 408 3.99 348 410 3.79 721 920 821
Mean 1.17 1.21 1.19 333 3.06 3.19 344 424 3.84 633 879 .56

S SxN SXVxN 8 SxN SxVxN 8 SxN  SxVxN S SxN  SxVxN
SED 042 010 0.14 015 034 0.48 012 028 0.39 033 074 1.
CD 009 019 0.27 NS NS 0.97 NS NS 0.79 NS 149 211

Nuptake at AT N uptake at PT N uptake by Grain N uptake by Straw

(kg ha™) (kg ha™") (kg ha™) (kgha™')
SiNp 7.33 7.20 7.27 2921 2694 2808 2987 3068 3027 2086 27.63 2424
SN 848  9.98 9.23 4637 3204 3920 3315 5065 4190 3733 29.89 33.61

S1Nim 14.05 1321 13.63 5730 4685 5208 4624 60,13 5319 3954 3240 3597
S Nisp 1649 18.09 17.29 5800 51.23 5462 55.83 66.97 6140 4634 4522 4578
S1Nzm 1821 1964 18.92 6075 5445 5760  53.25 65,77 5951 4917 46.13 47.65
Mean 1291  13.62 13.27 5033 4230 4631 43.67 5484 4925 3865 36.25 3745
SNg 5.05 6.32 569 2932 2866 2859 2828 31.97 3012 32062 3355 3309
RPN 7.85 11.89 987 4022 3398 3710  40.03 5595 4799 3447 40.19 3733
SN 14.27 1449 1438 4807 2988 3898 50.26 67.99 5012 4279 4498 4389
Sy Nisp 1605 17.61 16.83 5825 5377 5601 55.53 6764 61.58 4494 5386 4940
SaNzm 1885 21.61 20,23 6877 5662 6270 5898 T0.07 6453 54060 5411 5436
Mean 1241 14.38 1340 4893 4058 4475 466l 5872 5267 41.82 4534 4361
SED 048 1.00 1.54 2.25 5.03 712 2.85 6.39 9.03 215 4.81 .80
cD NS NS 311 NS NS 14.39 NS NS 18.28 4.35 NS 13.76
S;: Situation 1; S;: Situation 2; NS: Non Significant

to the reason that the incorporated stubbles of sesame in field might have released the immobilized N
in the later stages and supported the crop growth and yield. The slight variation might be due to the
differential supply of nutrients in the initial stages of crop growth, wherein the nutrient supply was
low in situation I, caused by uptake of nutrients by sesame crop.

Optimization of Nitrogen Requirement

In the case of medium duration variety ADT 38, the physical optimum was with 157 kg N ha™
and economic optimum was with 133 kg N ha'. The pre-release culture KR 99001 showed its
physical optimum with 131 kg N ha™ and economic optimum with 114 kg N ha™'. Both medium
duration variety ADT 38 and long duration pre-release culture KR 99001 manifested higher yields
at 150 kg N ha™' in both the situations. This revealed the fact that this level of N, which is a
recommended dose of N for medium and long duration rice crop, is capable of supplyving nutrients to
the demand of the crop at appropriate stages both by direct supply of nutrients and by indirect
supply through mineralization of sesame stubbles. This kind of result that is the combination of
organic and norganic sources of N in enhancing the vield finds support from Wopereis et al. (1994),
Saravana Pandian and Rani Perumal (1994) and Omar Hattab ez o/. (2000).

Straw Yield

The straw yield was not significantly influenced by the situations studied (Table 2). This might
be due to late recovery of rice from the impact of nutrient loss caused by the sesame crop in the
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previous season in situation I. The immobilized N by the sesame stubbles would have been released
in the later stages. The beneficial effect of mineralization of nutrients from the crop residues was well
established by Omar Hattab ez af. (1998), Singh ef al. (1997), Grace ef al. (1999), Deka Medhi and
Medhi (2000) and Rajni Rani and Srivastava (2001).

Nitrogen Uptake at Active Tillering Stage

There was no significant difference in N uptake under the situations studied (Table 2). Each
N level performed similarly under both the situations. The reason might be that the accumulation of
N in crop at initial stages would be low and be satisfied by the situations and N levels. This is in
agreement with the findings of Palamappan and Siddeswaran (1994), who had witnessed no variations
in the N uptake by rice crop at initial stages of crop growth due to different N levels.

Nitrogen Uptake at Panicle Initiation Stage

The same trend as that of AT was noticed here also, but the uptake values were found to be high
as compared to active tillering stage. In general, increasing N levels increased the crop N uptake. This
was also experienced by Palamappan and Siddeswaran (1994) and Hussain (1999).

Nitrogen Uptake by Straw

The N uptake by straw was found to be significantly higher in situation 1T than in situation 1. This
was well established in long duration KR 99001, but not in medium duration ADT 38. The variation
might be due to higher need of N from panicle initiation stage for long duration variety as reported by
Sivasamy er af. (1994), who observed the maximum rate of N uptake from urea during panicle initiation
stage to first flowering phase in long duration CR 1009.

Nitrogen Uptake by Grain

The N uptake by seeds was not significantly influenced by the situations. Each N level performed
similarly under both the situations. The N levels increased the N uptake but not significantly. The
N uptake by grains was found to be low in control, which is quite expected.

Phosphorus Uptake at Active Tillering Stage

The P uptake was found to be significantly higher in situation 1T, where the dry matter production
was higher over situation I and accordingly mamifested higher P uptake (Table 3). The higher uptake
of P by medium duration variety ADT 38 in situation IT was with 200, 150 and 100 kg N ha™, but
in situation I, it was only with 200 kg N ha™, revealing the need of N in situation I for P uptake.
This might be due to the reason that in situation I the biomass production was high only with
200 kg N ha™. This possible correlation of N supply with P uptake was pronounced from the findings
of Omar Hattab ef af. (2000).

Phosphorus Uptake at Panicle Initiation Stage

The P uptake was not influenced by the situations studied and N levels compared. This
might be due to the reason that at this stage of crop, equal amount of dry matter was produced
by both the situations. Increasing N levels increased the P uptake, which was also observed by
Omar Hattab et al. (2000).

Phosphorus Uptake by Straw

The P uptake of straw was found to be higher in situation II than in situation I. The higher straw
yield under situation II resulted in higher P accumulation in straw. Increasing N levels increased the
P uptake due to higher DMP. With 150 kg N ha™', the situation II recorded higher P uptake by
producing more biomass than in situation I.
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Table 3: P and K uptake by rice varieties under different soil conditions

P uptake at AT P uptake at PT P uptake by Grain P uptake by Straw

(kg ha™) {kgha™") {kg ha™") (kg ha™)
Height vV, Vs Mean V, Vi Mean V, Vs Mean vV, Vs Mean
SN 136 1.18 1.27 4.83 4.31 4.57 6.45 9.06 7.76 819 5.54 6.86
SNy 1.62 1.32 1.47 5.95 5.63 579 8.14 9.10 8.62 219 6.99 8.09
S Nig 245 2.44 2.45 6.12 6.56 6.34 1034 9.60 9.97 9.74 8.66 9.20
SN 3.07 2.58 2.82 7.82 7.87 784 1352 981 11.67 935 9.67 9.51
S Nag 3.82 3.57 3.69 9.54 8.44 8969 1429 1015 1222 1478 1099 12.89
Mean 246 222 2.34 6.85 6.56 6.71 10.55 9.55 10.05 10.25 8.37 931
S,N; 1.73 1.43 1.58 5.26 3.93 4.59 8.44 7.99 8.22 7.81 5.61 6.71
SNy, 1.85 2.05 1.95 6.16 5.27 572 8.81 8.92 8.87 211 6.63 7.87
S, Nigg 272 2.76 2.74 7.56 6.98 727 1056 998 10.27 1261 8.67 10.64
SN 3.01 3.05 3.03 8.44 819 832 1359 11.67 1263 13.75 1042 12.08
S, Nog 3.10 3.82 3.46 9.44 211 928 14.09 1341 13.75 14.84 13.62 14.23
Mean 248 2.62 2.55 7.37 6.70 703  11.10 1040 10.75 11.62 8.99 10.31

S SxN SxVxN 8 SxN SxVxN S SxN SxViN S SxN  SxVxN
SED 0.08 0.17 0.24 0.28 0.62 0.88 0.48 1.07 1.52 0.35 0.78 1.11
CD 016 0.34 0.49 NS NS 1.77 NS NS 3.07 0.71 1.59 2.24

N uptake at AT N uptake at PI N uptake by Grain N uptake by Straw

(kg ha™") (kg ha™") (kgha™) (kg ha™")
S1Np 162 104 13.2 351 41.2 38.1 12.3 13.4 12.8 63.4 60.5 62.0
S1Nsg 187 191 18.9 46.0 52.4 49.2 13.7 14.2 14.0 76.9 71.6 74.3

S1Nigg 227 202 21.5 50.8 74.0 62.4 14.1 15.8 15.0 96.9 79.9 88.4
S1Nisg 280 31.0 29.5 59.7 67.4 63.6 18.9 17.0 17.9 1097 103.6 1067
S1Nag 301 410 35.6 62.2 62.4 62.3 18.2 14.1 16.2 125.2 1033 1143
Mean 231 243 23.7 50.7 59.5 551 15.4 14.9 15.2 94.4 83.8 89.1
S3Np 164 103 133 49.7 35.2 42,41 12.6 12.1 12.3 84.7 63.0 738
S3Nsg 206 200 20.3 51.6 55.7 53.6 13.1 12.7 12.9 90.8 85.4 88.1
S2Nig 252 252 25.2 54.3 54.7 54.5 17.6 15.8 16.7 103.6 87.1 95.4
S2Nisg 287 322 30.5 59.7 58.0 58.8 20.5 16.3 184 113.6 93.3 1034
S2Nag 324 433 37.9 64.7 85.3 75.0 20.5 14.0 17.3 124.5 1124 1185
Mean 247 262 254 56.0 57.7 56.9 16.9 14.2 15.5 103.4 88.2 95.8
SED 092 21 2.9 2.0 4.5 6.4 0.6 1.3 1.8 31 7.0 9.9
CcD N8 N8 6.0 9.1 13.0 NS NS 3.6 6.3 N8 20.0

NS: Non Significant; S,: Situation 1; S,: Situation 2

Phosphorus Uptake by Grain

There was no significant variation in P uptake by grain under different situations. The uptake was
found to be increased with increased N levels for both the varieties under both the situations, but the
increase was not to a greater extent. This slight variation might be due to the variations in grain yield
owing to N levels.

Potassium Uptake at Active Tillering Stage

The uptake of K was not significantly influenced by the situations studied (Table 3). Each N level
also performed equally between the situations. This might be due to the reason that the ability of the
soils of both the situations to supply enough K by direct inorganic source in situation IT and by
combination of organic and inorganic source in situation I (Priyvadarshini and Prasad, 2003).

Potassium Uptake at Panicle Initiation Stage

The situations did not create any variation in the K uptake. But, the highest dose of Ni.e.,
200 kg N ha™ recorded significantly higher uptake of K in situation IT over situation 1. Again this result
could be the reflection of DMP.

Potassium Uptake by Straw

The K uptake was found to be significantly higher in situation IT than in situation I, might be due
to the higher straw yield and the K is consumed luxurily by the crop, the straw in situation 1T showed
higher values for K uptake.
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Potassium Uptake by Grain
The accumulation of potassium in grain was not significantly varied with the situations. The
performances of both each variety and N level were comparable under both the situations.

CONCLUSIONS

The sesame crop grown in previous season with residual moisture and nutrients of Rabi rice crop
has no profound effect on next season rice crop. The DMP was initially low in situation [ but managed
in later stages. The N and K uptake at AT was equal under both the conditions but P uptake was high
in situation T1, because initial fixation of P in the soil. The nutrient uptake at PI stage was comparable
in both the situations by the recovery of nutrient from inorganic and organic supply. Thu nutrient
uptake by grain was comparable in both the situations owing to genetic nature. The uptake by straw
was high in situation 1T, due to high biomass and luxurious consumption of potassium. The
optimization procedure reveals that the recommended dose of Ni.e., 150 kg N ha™! will be sufficient
for better growth and development. The nutrient uptake and yield of rice crop were not significantly
influenced by the previous scason sesame crop. The sesame crop grown in previous season did not
affect the nutrient uptake and vield of succeeding rice crop.

REFERENCES

Deka Medhi, B. and D.N. Medhi, 2000. Effect of green manures and urea on nitrogen
mineralization in relation to growth of rice under upper Brahmaputra valley zone of Assam.
Indian J. Agric. Sci., 70: 829-830.

Gomez, K.A. and K. Gomez, 1984. Statistical Procedure for Agricultural Research. John-Wiley and
Sons Inc., New York, pp: 680.

Grace, T.M., V. Ganesaraja, V. Venkatachalapathy and M.S. Chandramala, 1999. Intercropping of
Sesbania rostrata in rice. J. Maharastra Agric. Univ., 23: 261-264.

Hemalatha, 8., A. Jagannatham and V. Praveen Rao, 1999, Effect of nitrogen fertilization and row
spacing on growth and yield of sesame. J. Qilsceds Res., 16: 128-129.

Hussain, 1999. Improving nitrogen management for transplanted rice: Use of chlorophyll meter (SPAD
502), Leaf Colour Chart (L.CC) and controlled release nitrogen fertilizer. M. Sc. Thesis, Tamil
Nadu Agric. Univ., Coimbatore, India.

Omar Hattab, K., K. Natarajan and A. Gopalaswamy, 1998. Influence of different organic manures on
vield and N use efficiency of rice. J. Indian Soc. Soil Sei., 46: 239-242.

Omar Hattab, K., K. Natarajan and A. Gopalaswamy, 2000. Effect of organics and inorganic nitrogen
combination on rice yield and N uptake. J. Indian Soc. Soil Sci., 48: 398-400.

Palaniappan, S.P. and K. Siddeswaran, 1994. Nitrogen uptake of rice as influenced by green manure,
grain legumes and fertilizer N. SARP Proceedings. South Korea, pp: 141-148.

Praveen Rao, V., S.V. Raikhelkar and V.D. Sondge, 1994. Nutrient uptake and fertilizer use efficiencies
in sesame as influenced by irrigation and fertilization. Ann. Agric. Res., 15: 280-285.

Priyadarsim, J. and P.V N. Prasad, 2003. Evaluation of nitrogen-use efficiency of different rice varictics
supplied with organic and inorganic sources of nitrogen. The Andhra Agric. J., 50: 207-210.

Rajm Ram and O.P. Smivastava, 2001. Effect of integration of organics with fertilizer N on rice and
N uptake. Fert. News, 46: 63-65.

Saravana Pandian, P. and Rani Perumal, 1994, Integrated nitrogen nutrition inrice. Oryza, 31: 123-126.

Saravana Pandian, P. and Rani Perumal, 2002. Fertilizer nitrogen prescription with organics and
biofertilizer for the desired yield targets-rice. Madras Agric. J., 89: 334-337.

710



Int. J. Agri. Res., 2 (S): 704-711, 2007

Singh, G.R., S.S. Parihar, N.K. Chaure, K. K. Choudhary and R.B. Sharma, 1997. Integrated nutrient
management in Summer sesame (Sesamion indicum 1), Indian J. Agron., 42: 699-701.

Sivasamy, K., T.M. Thivagarajan and H.F.M. Ten Berge, 1994. Nitrogen and rice uptake and recovery
of applied nitrogen. SARP Proceedings. South Korea, pp: 31-55.

Somasundaram, E., A. Velayutham, P. Poonguzhalan and A. Sathiyavelu, 2002. Effect of nitrogen
levels on growth and yield of rice [SSRC 91216 (TRY2)] under sodic soil conditions. Madras
Agric. J., 89: 506-508.

Snidevi, V., 2006. Relative contribution of individual components of System of Rice Intensification
(SRI) to the yield of rice crop. M.Sc. Thesis, Tamil Nadu Agric. Univ., Coimbatore, India.
Srinivasalu Reddy, D., 1988. Intsgrated nitrogen management in a rice based cropping system.

Ph.D Thesis, Tamil Nadu Agric. Univ., Coimbatore, India.

Wopereis, M.C.S., HF.M. Ten Berge, A.R. Maligaya, M.J. Kroptt, 8.T. Aquines and G.J.D. Kirk,
1994, Nitrogen uptake capacity of irrigated lowland rice at different stages. In: Nitrogen economy
in irrigated rice: Field and simulation studies. SARP Res. Proc. A.B-DLO, Wageningen, The
Netherlands, pp: 108-129.

Yoshida, S., 1981. Fundamentals of Rice Crop Science, IRRI, Los Baros, Philippines.

711



	IJAR.pdf
	Page 1


