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ABSTRACT L\‘ J '/‘

" -
Investigations carried out at Agricultural Research Station. A]i}'urilnguf?“ﬁﬁﬂi | ¥

Nadu. India during 1993-94 and 1994-95 revealed that irrigation scheduled one day after

disapperance of ponded water. closer plating of 30 hills m* and planting of four seeldiligs

hillt recorded higher uptake of N. P and K. Planting method, ¢ither rectangular or

equidistanee did not influence the uptake of nutrients. The varicties CO 43 and ADT 38

absorbed more N.I' and K than IR 20. Soil available nutrients of N and K were not

influenced hy irrigation regimes, However, soil available P was higher at the irrigation

regime of three days ufter disappearance of ponded water. Soil available Phosphorus and %

Potassium wre higher under wider planting of 33 hill m*, Available P was higher when

planted with two or six secdling hill'. Soil available N.P and K were higher when IR 20 was

raised than CO 45 and ADT 38, Irrigation one day after disappearance of ponded water

recorded higher gain vield compared to Irrigation three days afer disappearunce of ponded

water. Planting geometry did not influence the riee yield. Planting 4 seedling hill" recorded

higher grain yield compared 1o plamting 2 or 6 seedlings hill'. CO 45 and ADT 38 recorded
higher grain yield compared to 1R 20.
KEY WORDS:  Rice, lirigation regimes, Planitng geometry, Nutrient

availability, Nutrient uptake

Rice is the most important food grain of our
country grown in about 40 million hectares. Water
management plays a major role in rice production
directly as its influence on other factors. Dry matter
production of rice has linear relationship with water
applied (Aragon and De Datta, 1982). Irrigation
influences mineralisation of soil N and is enhanced
both under aerobic and flooded conditions

(Sahrawat. 1981). Reports on incteased P availablity
due to Mlooding (Truthayaraj and Morachan, 1980}
as well as decrease in P availablity (Mali and
Varade. 1981) are available, Diffusion of K to the
plant is slow with inadeguate water supply
(Nelson. 1982), The uptake of N. P and K increases
due to submergence (Sah and Mikkelsen, 1983;
Islam er ol.. 1986).

Manipulation of planting geometry appears
to have a promising potential for increasing the
rice vield, as it is assumed to have pronounced
cffect on tillering, interception and wtilisation of
lizht, which in um influences rice yield (Alexander
ef al., 1988). However, not much work has been
done on the effect of planting geometry and the
number of seedlings in conjunction with water

management on nutrient availability and uptake.
Hence the present study was undertaken.

- MATERIALS AND METHODS

Field experiments were conducted during
October-January season for iwo consecutive years
(1993-94 and 1994-95) at Agricultural Research
Station, Alivamagar. The location is geographically
situated at 10°39'5"N latitude and 77°0°5"E
longitude at an altitude of 260 m above mean sea
level. The soil texture of the experimental field was
sandy loam, estimating low available nitrogen (230
ke ha''), medium available phosphorus (12.5 kg"')
and potassium (250 kg ha'), The pH of the
experimental field was 7.3 with bulk density 1.3 g
CC'. Field capacity and permanent wilting point
were 20.4 percent and 10.4 percent, respectively.
The experimental field was irrigated by well water
with pll of 7.9 and EC of 0.6 dSm'. R.S.C. of
irrigation water was 0.1 m eql”' and S.A.R. value
was 2.4, During 1993-94 cropping season, medium
duration rice variety 1R 20 was the test variety.

The experiments were laid out in sphit - splhii
plot design with three replications. Iniigation one
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day (1, }and:wo days (1,) alter disappearance water
formed Ille main plm [rcatmeuts Sub-plots had 50
hills m™ with a spacing of20 X 10 cm (P,)and 14.1
X 14.1 em (P,) and 33 hills m: with a spacing of 20

X 15em (P, yand 17.4 X 17.4 cm (P,). Sub-subplots
were plant-:d with two (8,), four (5, ) and six (P,)
scedlings per hill during I'S'f‘?.’- 4. Dunm_., 1994- 95
the sub-subplot treatments consisted of three rice
cultivars viz., IR20 (V,), ADT 38(V,) and CO 45
(V,) replacing the previous year treatments. The
cultivars were planted at 4 seedlings hill”, based
on previous season results. Gross and net plot
size was 4.8m X 4.2m and 4.0m X 3.8m respectively.

After thorough main field preparation,
individual plots were laidout with a bund of 25 em
breadth and 15 cm height and with provisions of
bufTer channel between two bunds. A fertiliser
schedule of 150:50:50 kg NPK ha'' was followed.
Rice seedlings were raised in wet nursery and 30
davs old seedlings were transplanted as per the
treatments. Shallow submergence was maintained
for establishment of seeldings (ill one week after
transplanting in all the treatments. Therealter,
irrigation was given to § cm depth as per the
treatments using a parshall flume of 7.5 cm throat

width. Irrigation was stopped 7 days before the
harvest of the crop.

For plant analysis, the plam collected fordry
matter estimation were chopped and ground inle
fine powder in a Willey mill and analysed for the
total N, P and K contents, and uptake was worked
out. After harvest of the crop, soil was analysed
foravailable N, P and K.

RESULTS AND DISCUSSION
Dry matter production (DMP)

At maturity, irrigation regimes affected DMP
significantly. [Irrigation one day aftes
disappearance ol ponded water recorded higher
DMP compared to irrigation three days after
disappearance of ponded water. obviousl:
indicating a higher requriement of water by rice
crop.

Planting methods significantly influenced
DMP. During both the years ol study. maintaining
a population of 50 hills m™ recorded significantly
higher DMP over 33 hills m~. However. atany given
population level, method of planting. rectanguiar

Table t. Effect of treatments on DMP and nutrient uptake

Treatments Drvmatter

Mitrogen uplake

Phosphorus Fotassium

praduction (kg ha') {ka ha') uptake (kg hat) uplake (k2 haty

19463 1994 1993 15994 1993 1994 1993 1994

I 12748 13950 Q9.6 113.2 252 288 117.8 126.9
A 12358 13533 na.t 1093 39 279 112.9 122.4
5E, 23 69 {63 0.67 0.29 (.31 0n.71 .42
cD 101 2599 1.72 2.18 1.25 NS 3.04 .80
P, 12754 14330 97.8 i15.2 247 29.0 116.9 12%9.2
. 12742 14311 098.3 4.8 4.7 ©29.8 1158 120.2
. |_1334 . 13170 W63 107.4 245 26.8 [14.6 120,35

; 12334 13189 96,7 1081 144 27.6 1130 12003
SE, 74 39 0.85 113 0.0 Pl 0.5% 0,40
ch 163 128 NS 2.46 NS 1.K% 1.26 | 07
5 12511 12016 87.1 949.6 24.3 256 (4.6 .2
S. 12738 14680 98.49 116.7 24.9 206 117,53 3.2
5, 124009 14560 uin [17.9 243 29.7 113.9 1316
sk, iv EII (o .94 .46 .36 n.34 0,72
co 121 143 138 1.94 NS 0.74 0.79 1.47

Interactions NS
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or equidistant did not affect the DMP. Though
DMP recorded in individual plant (hili) was higher
at wider spacing, due to the presence of lesser
number of hills unit area’’, the DMP ha™' was lower
at wider planting.

With respect to number of seedlings planted

thill* 4 seedlings recorded significantly higher DMP

over 2 seedlings and 6 seedlings hill”, which did
not differ significantly between themselves.

‘Rice varieties CO 45 and ADT 38 recorded
higher DMP compared to IR 20 owing to their
difference in genetic potential,

Nutrient Uptake

Irrigation regimes significantly influenced
nitrogen uptake. Irrigation one day after
disappearance of ponded water (1) recorded higher
uptake than irrigation three days after
disapperance of water (1,)in both the years of
study. The N availability would have been more
under I, due to lesser loss of ammonia through
volatalisation. Increased avaiable N and the
demand by expanding shoot might have resulted
in increased uptake under 1,. Singandhupe and

Rajput (1990) also reported reduction in the uptake
of N with increasing interval between irrigation. P -
uptake was influenced significantly only during -
1993 while K uptake was influenced in both the
years. |, recorded significantly higher uptake than
1,. The results of the present study are in
conformity with the findings of Pandey et al. (1992).

Planting geometry influenced the nitrogen and,
phosphorus uptake significantly in 1994 only. while
the K uptake was influenced in both the years of
study. Higher nutrient uptake was recorded under
the population level of 50 hills m?, which colld be
attributed to higher biomass production urder
closer planting. In both the population levels, the
method of planting, whether rectangular or
equidistant did not significantly after the nutrient

uptake.

With reference to number of seedling hill”, 4
seedlings hill'! (S,) registered higher nitrogen

~ uptake, followed by 2 (S,) and 6 seedlings hill"

(S,). All the three varied significantly among
themselves. Number of seedlings hill"' failed to
influence P uptake significantly. K uptake was

Table 2. Effect of treatments on soil available nutrients (kg ha''} and grain yicld (kg ha'')

Treatments Soil available Soil available Soil available Grain yield
nitrogen (kg ha') phosphorus (kg ha'') potassium (kg ha'') (ka ha')
1993 1994 1993 1994 1993 1994 1993 1994

1, 217 213 12.01 12.18 233 218 5704 G289
l, 222 208 1292 12.68 245 233 §513 6085
SE, 2.4 1.3 0.13 .21 4.1 2.9 26 1]
cD NS MS 0.55 NS NS NS 112 177
P, 218 208 12.17 12.08 228 118 660 6246
¥, 218 206 12.36 12,39 242 229 5632 6218
P, 223 215 12.58 12.83 243 236 5588 B158
P, 220 212 12.36 12.42 242 132 3350 6127
SE, 2.5 4.4 0.11 0.15 8.9 1.5 49 S0
co NS NS 0.24 0.32 NS 3d NS Nh
5 221 217 1248 13.29 233 238 5380 3875
S 217 109 12.02 12.02 240 223 ShKS 6331
5, 221 206 12.60 11.9% 243 226 3555 6353
SE, 3.41 3l 0.10 0.17 7.7 1.8 30 41
D WS 6.30 0.20 .35 NS 3.7 62 k4

Interactions NS
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significantly higher in S, compared to 8, and 5,
which did not differ between themselves.

Higher N, P and K uptake was recorded in CO
45 and ADT 38 compared to IR 20. Nutrient uptake
did not differ sienificantly between CO45 and ADT
38. The difference in nutrient uptake is a varietal
charater which has also been obeiserved earlier
by Chandragiri (1988).

Soil available nutrients

Irrigation regimes did not affect the soil
available N and K, but only influenced soil
available P, The P status was higer with irrigation
three days after disappearance of water, possibly
due to reduced P loss through water outlet and
low solubility under this irrigation regime. Most
of P input might be incorporated in the sediments
probably both by adsorption by clay particles and
by precipitation as hydroxy apatite.
Muthukrishnan (1990) reported similar finding.

Planting geometry influenced only the soil
available P while soil available N was not
influenced. Seoil available K was influenced only in
1994 and followed the same trend as soil available
P. which was higher under wider planting of 33
hills m** compared to 50 hills m™, This could be
attributed to lesser P uptake of phosphorus noticed
under wider planting and comparalively lesser loss
of this nutrient from the soil which resulted in
increased soil available P,

Number of seedlings hill' did not influence
he soil available nutrients except P. Soil available
P was higher in planting 2 or 6 seedlings hill"'
zompared to 4 seedlings hill” (S,). Higher uptake

Iable 3. Field water requirement (mnt)

of P under planting S, could be the reason for
reduced soil P recorded in this treatment. Soil
available N, P and K was higher when IR 20 was
raised compared to CO 45 and ADT 338, probably
owing 1o reduced uptake by IR 20,

Grain Yield

Irrigation one day after disapperance of
ponded water recorded higher grain yield
compared to irrigation three- days after
disapperance of ponded water. It is possible thai
enhanced nutrient availability under the high
irrigation regime promoted the supply of assimilates
to ‘sink’ thus resulting in more number of spikelets
leading increased yield. Planting 4 seedlings hill”
recorded higher grain yield compared to planting
2 or 6 seedlings hill', CO 45 and ADT 38 recorded
higher grain yield compared to iR 20. -

Field water requirement

Data on the guantity of water applied. ellectiv
rainfall and total water used in 1994 and 1995 ar
presented in Table 3.

Results showed that irrigation one day afte
disappearance of water (I,) consumed more wate
than irrigation three days after disappearance wate.
(1.). Field water requirement of IR 20 was 1032 mn
and 1088 in I, and 932 and 988 mm under [, during
1994 and I'E"E'S respectively, Field waterrtqun ement
of ADT 38 and CO 435 was higher compared to [R
20. Water requirement of ADT 38 and CO45in |,
irrigation regime was 1138 mm compared to 1033
mm in 1. Delay in submergence (1.) resulted in
considerable water saving. In IR 20, the water
saving in I, compared to [ was 10.7 percent during

1993-94 1994-05
Water  Effective  Total Water applicd Effective rainfull  Total water uscd
applied  rainfall waler IR 20  ADTI® & IR20 ADT3R & IR 10 ADT3IE &
used CO43 C043 COd3
. lirrigation ope day
alter disappear-
ance of water) 730 282 1032 TiH) 750 EHT 3R8 {188 1138
(irrigating three
davs afler
disappearance of
wialer) (1] 282 932 il fi3l I8N IRR CEF 1038
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1';!94 ani:i l-ﬂ.'l percent in 1995, Water saving in A.I_]T
38 and CO 45 due to adoption of 1, irrigation level
compared to 1 was 9.6 percent.
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ALTERNATE CROPPING SYSTEM FOR SINGLE RICE BASED LOWLANDS
OF KARAIKAL REGION OF UNION TERRITORY OF PONDICHERRY

J. RAMMOHAN, B. CHANDRASEKHARAN, F. POONGUZHALAN and M. SUBRAMANIAN
' PN, College of Agriculture and Rescarch Institute.

KARAIKAL .- 609603

ABSTRACT

Field experiments were conducted during 1993-95 st Pandit Jawaharlal Nelro
College of Agriculture and Research Institute, Karaikal for evolving alternate cropping
systems for the Karoikal region of Union Territory of Pondicherry. which is silunated al
the tail end of Cauvery delia zome, Rice-cotton svstem was found to be the best svitem
since it outylelded the ‘conventional system (rice-blackgram)) and other cropping syvstems
evalupted (rice-sovbean, rice-vegetable cowpea and rice-scsame).  The svsiem rice-cotlon
recorded the maximum gross and net retorns followed by rice-vegetable cowpen system.
The rice-cotton system may be adopted in areas where water is avallable for alleast wen
irrigations during summer and in areas where water is available lor only fve irrigations
rice-vepetable cowpea system may he economical. Among the four levels of N (0,73,
1125 or 130 Kg ha') applied o rice. application of 150 Kg N ha'' increased not only the
vicld of rice but also the production potential of the system in all the cropping systems
studied.

KLY 1‘.‘J—ClRI:.‘!S: Rice based system, Alternative system

Rice is the principal food crop cultivated in
the lowlands of Karaikal region which is situated
in the tail end of Cauvery delta. With augmented

and controlled supplies of water from Menur
reservoir, rice is cultivated during three different
* scasons in a year viz., kuruvai (June-July 1o



