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RATIOMALISED FERTILISER PRESCRIPTION FOR RICE-ALFISOI
ALLUVIUM BASED ON SOIL TEST-CROP RESPONSE STUDIES

AL PERUMALL

P, DURAISAMY?, S. BASKARAN' anel §. CHELLAMUTHU®

Test verification trials with rice-IR. 20, IK. B0, Bhavani Co. 43 Panni and Palyured
wore gonductod in o sixtean  sites on Noyyal oftuviom (Typic Haplustalf) in TNAU Farmf
farmer’s holdings in Coimbatore by adopling fertiliser prescription bascd on the new

concept of **Fertiliser Prescription  Procedure lor specilic yield targets”,

The resulis

indicated that the fertiliser prescription based on the new concept fitted well with the
yield toracts up to 50 gqtha, while the fertiliser prescription for 45 a/ha of yiold targat
recorded the highest wvalue cost ratios, (VCR). The post-hamvest soil analycis lrom these
plots also showed that thore was no appreciable decling in the fartility statys Iy faliow-

ing this approach,

Rice is the staple food in Tamil
MNadu. It is cultivated an area of 19.18
lakh hectares. While the area remains
some from 1966 onwards, the vyield
has been increased from 37.91 lakhs
tonnes in 1966-67 to 79.89 lakh
tonnes in 1986-87. The per hectare
production of rice has been stepped
up from 1410 katha ta 2780 kglha.
during this period an increase in 63.5
par cent was only due to the concer-
ted efforts of use of fertilisers and
management. Among the major plant
nutrients, N is the most deficient in
the soils, followed by P. Rice crop
depends well 1o N-application follo-
wed by P. The results of numerous
experiments on rice concluded that
less than 30-40 per cent of the applied
fertiliser - N is generally utilised by
the rice crop (De Datta, 1981). More
over rice is the major consumer of
fertiliser - N and accounts for about
one third of the total - N consumed
in India.

The potential for N, for rtice in
India towards stabilising the mean

grain yield at 2.4 t/ha is estimated to
be around 65 kg Niha, as against the
current level of N-consumption for
rice in India which is 25 kg Nfha
(Strangal, 1979). Proper fertiliser ma-
nagement plays a key role in improving
the yield of rice. The fertiliser is not
only a costly input but also short
in supply. The world’s energy crisis
has further aggravated the situation.
A rationalised fertiliser prescription
should be attempted which will take
into consideration of the soil supplying
power of the nutrients as well as the
nutrient requirement, of the crop. With
the above views, this study has been
attempted to extend a rationalised fer-
tiliser prescription for rice crop based
on soil fertility status for alfisol-allu-
vium of Tamil Nadu,

MATERIALS AND METHODS

Soil test-ciop response field trials
were conducted on Noyyal alluvium
at TNAU Farm, Coimbatore over four
fertility gradients artificially crested
and biologically stabilised by yrowing
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Table-1. Physico-Chemical charactetistics of soil {Renca Values of 16 sites)

Meehanical Compasition

Clay 18.6 1o 25,7209

Silt 11.8 1o 14,209

Fine sond 18.9 to 22.30%;

Coarse sand 42.56 to 50.209,
Chiemical Propartios

pH 7.6 10 7.9

EC 0.21 to 0.36 m, mosfem

CEC 12.6 to 15.0 maf[100 g

VWater holding capacity 26.40 1o 34.069

Organie Carbon 0.66 10 0.79Y

Available nitrogen 194226 kgfha

Available Phosphorus 17.8—256.5 kolha

Availoldo potassium 482—788 ka/ha

Table-2 Basic data and fertiliser prescription equations

Mutrient
Basic M F:Ul K‘D
qumaliun

MNuirient requirament kglg 1.76 0.35 1.39
Soil Ffliciency (%) 26,96 76.68 3011
Fartiliser efficiency (%) a0z 1237 91.52

FN = 439 T — 0.68 SN

F’ F‘DE = 2-33 T == E."I SP

F KO w 1.41 T — 0320 5K

Whets F, S represnols fertifiser and soll nutsients in ko/ha
T-tametted yield in afha.
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gradient crops of rice, Test crop trials
with rice Bhavani were conducted by
superimposing the twenty seven treat-
menis combinations, consisting of five
levels of N, four levels «f P,Os and
three levels K,0 at 50 kg interval and
six absolute control (N:PsK.), over the
four gradients stripes in a fractional
factorial design. From the mean grain
vield the total N, P and K uptake,
basic data for developing the fertiliser
prescription equations were derived,
The basic data viz., the nutrient re-
quirement in kilogram to produce one
quintal of grain yield, per cent effi-
ciencies of soil and fertiliser and
fertiliser prescription equations are
civen in Table 2.

The prescription equations were
test verified over 16 sites at Tamil
Nadu Agricultural University farm/far-
mer's holdings at Coimbatore on
Noyyal alluvium (Typic Haplustalf).
MNoyyal series is brown to dark brown
in colour, very deep, non-calcareous,
friable, alluvial soils found along the
banks of the river - Noyyal. Soil is
well drained in nature with textural
classes varying from sandy loam to
sandy-clay loam. The physico:che-
mical properties of the soil is presanted
in Table 1. The soil reaction ranges
from 7.6 1o 7.9, conductivity varies
from 0.21 to 0.36 m.mhos/cm and the
water holding capacity falls between
26.40 and 34 06 per cent. Cation
exchange capacity varies from 12.6
to 15.0 m.e,/J100 g with organic car-
bon ranging from 0.C6 to 0.79 per
cent,

The treatments consisted of ferti-
liser recommendation for 465, 50, 55
g/ha of vyield targets based on the
soil available nutrients, soil test based
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fertiliser recommendation-Mitscherlich-
Bray's approach, a blanket recommen-
dation of fertiliser not based on so0il
nutrient status and an absolute control,
The rice varieties IR 20, IR 50, Bha-
vani, CO 43, Ponni and Paiyur-1 were
grown during rabi 1982-'83. The rice
grain vyields were recorded. The initial
and post-harvest soil samples were
analysed for KMnO,—N, Olsen-P and
NH«OAc—K, The validity of the fer-
tiliser prescription based on this new
concept was examined by “t* test,

RESULTS AND DISCUSSION
Yield and per cent achievement

Rice grain-yield, value cost ratio
(VCR) are given in Table 3, Rice
grain yields ranged from 19.556 a/ha 1o
5854 g/ha. The lowest grain vyield
was recorded by the control - N,P,I,.
The fertiliser prescription for 45 g/ha-
vield target ranged from 44,0 1o G6 0
kg of N/ha, without P and K while for
50 g/ha yield-target, the macronutrients
prescription varied from 89 to 110
kg of N/ha, from 0 to 36 ka P:0u/ha.
without K. The treatment - 46 glha
yvield target registered vyields which
ranged from 37.40 g/ha at a farmer's
holding to 49.82 g/ha at TNAU farm
with a mean vyield of 43 77 g/ha. The
per cent achievement for 45 g/ha
vield target varied from 83.4 to 109 7.
In the case of 50 q/ha vyield target the
achieved vyield ranged from 39.10 g/ha
to 52.82q/ha with per cent achievement
varying from 78.2 to 107.2. The high-
est yield target 55 g/ha treatment sho-
wed a higher variation in yield (39.87-
54,37 q/ha) with achievement ranging
fream 72.6 to 98.86 per cent (Table 5).
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The values of mean grain vyield of
rice showed that the mean grain yield
of 43.77 qglha was registered by 45
afha yield target with an average per
Cent achievement of 898 27 (Table 5)
The treatment 50 q/ha yield targeq
recorded a mean grain yield of 47 19
dfha with 94 38 mean per cent achie-
vement, Velautham et a/, (1985) have
have reported that lower yield targets
are achieved within =109~ error and
the possible reason might be that
according to law of minimum, the
actual yield obtained is one given by
limiting nutrient,  The grain yield
showed a decreasing rend at 55 qlha
vield target. (Mean grain - 46 45 al
ha; Per cent achievement 84 46).
The statistical examination of the
pooled values revealed that ‘t° values
for 45 gtha and 50 gfha treatments
were not significant, indicating the
targetted and observed vyields were
being homogenous in nature. How-
ever at b5 g/ha treatment, the test
was significant - indicating a large
variation between the vyield aimed
and the vyiled achieved. The reason
may be due to the response beha-
viour of rice varieties for high fertiliser
levels by following a quadratic trend
and also due to the limited vield
potential of the locality which could
seldom exceeds 50 g/ha yield except
in TNAU farms. |In general it was
observed the yield as well as per cent
achievement were higher in TNAU
farmn than in farmers® holdings in
Coimbatore.

Rice varieties and per cent aclhieve-
ment

Among the varieties, rice Ponni
and Paiyur-1 recorded over cent per
cent achievement in both the vield
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targets of 45 and 50 g/ha while rice
IR 20, #havani and CO. 43 could
tecord only over ninety per cent yield
achievements, Thus it was obvious
that 45 gl/ha vield in farmers® holdings
and 50 g/ha yield in University farm
could easily achieved (Table 4).

Trealments and value cost ratio

Irrespective of the sites, the highest
rice grain yield was observed in the
blanket prescription of fertilisers except
in rice Paiyur-1 and IR 20 where 55 q/
ha yield target registered the highest
yield and in rice Ponni, soil test re-
commendation recorded the highest
vield. Eventhough, the blanket pres-
cription of fertiliser gave the highest
vield, VCR from the farmers point of
view was the lowest for blanket re-
commendation (2.90 to 6.35 Rs/Re
invesiment on fertilisers). Among the
yield targets, 45 g/ha vield-target re-
corded the highest VCR(3 80 to 15.53)
irrespective of the varietiesflocations.
The VCR tended to decrease with
increase in yield targeis (Table 3).
Verma et al. (1387) reported similar
results in rice.

The Noyyal soil series in all the
locations is considerably high in avai-
lable K (NH«QAc-k ; 412-788 kaltha),

so the soil available K-was found to
be sufficient to meet the K nutrient
requirement of the crop it warrents
no fertiliser potash application, while
the nitrogen status of the soils is
comparatively lower, so the N-require-
ment or the crop is quite high-it goes

up to 110 kgl/ha. The available P status

of the soil is observed to be medium
to high and also due lo influence of
submergence, P requirement of the rice

varieties seldom exceeded over 35 kq/
ha (Table 2).
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Tahle 3: Fortilisor stotus, fertilisor dose, rice grain yield and VCR (Mean of three wp'l'innlfans}

Graln  VCR Percent

Locations Fertility stetus Treatment Ferfiliser doze
ond (kgfha) (kaha) yield . achid
variaty N* P f* N POy KO (afha) - wement
Tamil Nadu 195 256 788  Conteol O 0 0 2586 @ —  —
Agricultural Blanket 100 50 50 5261 569
University 1EC oMM :
Farm IR. 50 45 qtha 65 0 0 4420 1099 9223
50 q 'ha 87 0 . 0 4961 1064 99,22
55 qfha 108 0 o 51,69 924 8395
R, 20 105 255 788 Control a .o 4] 26.95 - —
Blanket 120 B0 60 5400 497
recomm. e S
45 qlha G5 o 0 A4 17 1037 9500
50 gjfhs 87 0 © 5018 1053 1003G
55 qiha 109 1] o 94,37, 8.85 , 9846
Paiyur-1 196 255 788 Control o L} 0 IzaT —_
Blanket 120 G0 ED 5270 359
Fecomm
45 qiha 65 0 O 4753 8.65 10563
50 a/ha 87 4] 0 50.23 7.78 10066
55 qfha 109 & 1] 5933 724 9597
Fonns 1868 178 §72  Contral 0 0 0 3989 —. —
Blankes: 120 60 6D 5580 290 -
Tacomin:
5T.L. Aoc. 132 G2 Q 5B.54 357 —
45 afhe 65 18 (v} 48326 381 1056
50 gq/ha a7 a3 (] 5281 4.03 1072
€o 43 195 178 672  Control o 5 0 30 - -
Blanket 120 B0 &0 5402 419 — -
recomm
5TL Rec. 132 62 4] 5285 4200 —
45 nfha 65 18 0 49.35 * 834 109.7
50 qfha . 87 33 0 5242 6.67 10490
15 20 195 17.8 G72 Control (4] o o 25.01 - =
Blankeat 120 (i} GO 5289 538 —
recomm
5TL Fec 132 62 G 53.00° 537 —
45 gfha 65 18 0 4730 941 1000
50 gthe 87 a3 e} 4982, 773 990
K. Murupesan 207 2072 EOB Contral o D o 23.58 — —
Vettaikaran Kovil Blanket 120 60 6o 4623 423 —
Recomm
Thondamuthusz 45/gha 1] o Ly 4434 13.8¢ 1985
Block var. S0/gha 80 15 O 4628 886 906
IR. 20 . . n5/gha 105 30 o 4718 670 B56
MNanjappar 220 22)48 560 Cantral 0 o 6 2143 = -
Gounder Blankat 120 60 GO 41,81 383 —

Kalisnnon Pedure

iR 20

Recomm
45fgha E5 0

50 qsha BO 5
56 gtha 100 19 o

o9
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1 2 3 4 5 6 7 8 9 10 12
slanisamy 218 2072 605 Conirol o 0 0 2348 = -
‘alayampalayam Blanket 120 G0 60 43.69 296 -
R. 20 Recomm

45/gha &0 0 o 2842 8580 854
5O igha 75 15 0 4316 664 BG.3
55/gha as a0 0 4106 4.08 747
uppanda Goundar 212 18 66 616 Control 0 0 0 7522 - -
alayam-Palayam Blankel 120 60 GO 43.92 382 =
R. 20 Recomm
45 gfha 55 5 1] 4000 8507 EBA
50 grha 80 20 0 4348 752 B6.S9
55 ryfha 100 35 0 4478 620 814
N. Pannusamy 223 20.72 482 Contral 1] 0 0 2B.56 - -
Kaliannan Podur Blanket 100 50 50 46.64 406 2 —
Aegomm
Bhavani 45 gfha 50 ] 0 4379 1290 4973
50 g/ha T0 15 0 4522 8,13 804
55 gfha an 20 0 4570 541 B3O
R. Chinnasamy 194 19506 G672 Control 1] 0 0 2188 - e
Katiannan Pudur Blanker 1400 50 650 43.98 493 -
Recomm
Bhavani 45 gftha 70 & 0 42,12 1054 940
50 gina an 20 4] 4174 B79 B35
55 g/ha 110 35 0 4323 547 TUBG
R. Palanisamy 235 21.90 412 Cantral 1] 4] o 18.55 - -
Kaliannan pudu Blanket 100 &0 50 4080 4.76 -
Recomm
i/, 650 45 gfha 50 0 0 37.80 14.28 B34
50 qtha 70 & 0 3825 084 7JE5
&5 gfha 95 10 0 3898 J48 T26

B. Palanisamy 226 2210 432 Cantrol o 0 0 21.68 _ -

Thondamuthur Blanket 100 50 50 41.65 448 -
Recomm

IR 60 45/gha 50 ] ] 3740 1258 B3
50 gfha 70 5 0 3910 9847 782
55 gfha a5 10 0 3510 671 7286

N, Ponrusamy, 224 . 23.60 420 Control 0 0 0 68 = -

Kajisnnon Pudur Blanket 100 60 50 41.65 4.09 -
Rezomm

IR &0 45 glha 50 o 0 3740 1258 888
50 gtha 70 5 4] 3gab 97 782
55 qfha 2 10 1] 39,93 668 726

S. Kanthasamy, 225 22.40 434 Contral 0 0 0 23.80 - —
Kaliannan Podur Blanket 100 60 50 41,65 4.00 -
1R. 50 Recom

. 45 glfha 50 0 0 3910 1224 8BGO
50 qfha 70 5 o 29.80 B47 799
55 gfha 86 10 0 &0.80 G3Ic 742

"M, P B K — KMuD,, 01 sen. P and NH, OAC-K
~ N @ 5%1kg
Py0y @ 6.00 [k
KO @ 2.11[kg
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Tablo-#4 Rice Grain yield (qfha) and Initial Soil Nubients (kglfha).

—

IR 20 IR 50 Panni Bhavani CO 43 Paiyur-1
E;":ﬁf; g 41.45 39.10 48,26 42.95 4330 iy
50 qfha 46,52 41.19 52.81 43.48 49,82 50,33
55 qfha 45.54 A42.46 - 44,47 - 53,33
KMnO ,-N(PS) 208 219 185 208 185 195
Olsan-P (PS) 2112 2310 17.8 20.14 17.8 255
NH,0Ac-K (PS) 641 498 672 577 672 - 78B
PS=Mesn values of Pre-sowing soil analysis in kg/ha :
Table-5 Mean values of yield of Rice Grain u/ha (Polled 16 sites)
?;T!almﬂm Range Mean Ach?:ir;:::" " Valup
45 ofha 37.40 — 49.82 43.77 (16) 98.07 0.19 NS
50 qfha 39,10 — 52.82 47.19 (16) 94.38 1.12 NS
55 y/ha 39.87 — 54.37 4645 {13) 84.46 7.61%
— Mumber In paranthesis indl_r,mes the number of sites
Table-6 Available nutrient status in post-harvest soil (kg /ha)
yariety Treatment - KMnO4-N Olsen-F NH.0 AC.K
Range Mean  Range Mean  Range  Mean
\A 50 Control 187.207 184  10.64-1650 1204  381.£05 420
E. Recomm 218-231 225 16121872 18,99 426-585 460
45 giha 201-208 2086 11,20-11.52 1299 396-582 437
50 qfha MN-216 214 12321512 14,34 3B1-525 423
55 g/ha 216-225 219 12321512 1456  381.517 446
IR 20 Contral 187-210 188 151219680 17.12 511.627 537
. B. Recomm 204-228 215 16.88-29.40 18.93  516.538 san
45 qfhs 188-210 201 1512-2072 1808  §27-627 585
50 gfha 181-219 208  17.36-20.72 2016 - 515.638 508
56 gfha 201-225 213 19.60-21.84 2070 526-660 583
Bhavani Control 187-189 188 15.12-16.88 165.0) 437-627 5ag
B. Recomm 204-228 216 22.40-2360 2300 470-683 578
45 gfha 194-220 207 17361850 17.93 448-638 543
50 g/ ha 157-223 210 17.36-1960 18.48 458-650 K49
55 q/ha 201-229 215 18.60-19.60 19.30  459.605 532
Ponni Control 172-180 176 13.20-1400 12,60 573.507 584
B. Recomm 200-204 202 19.40-2000 1970 G30-640 B35
45 yfha 187-213 205 16.50-20650 1850 580-650 615
50 qfha 180-204 192 14121712 1582  560-670 G615
55 g/ha 180-202 196 15.8E-1818 17.00 580-640 B15
Faiyur=1 Contral 170-194 182 14.60-1G6.60 15.60 _590-600 525
B. Racomm 188-208 203 19.2C-25.60 2240 624-640 B3
45 g/ha 192-208 196 1530-17.70 31650  614-540 627
ED glha 180-202 186 16701770 17.20 B04-630 617
55 glha 182.208 200 1e00-18.40 17.70 G00-654 527
043 Contral 179-191 185 10.52-16580 1300 5B5-625 605
B. Recomm 196-212 204  16.30-20230 1830 G05-666 €35
45 g ha 187-203 188 96.50-1815 18.07 595-615 BOS
50 grha 180-212 201 14.00-16.60 1539  G05.645 G625

56 grha 184-208 200 15.20-17.60 1640 G03-631 617

318



Junes July: !EB‘J‘]'

FERTILISER RATIOMALIZATION FOR RICE

Tablo 7, Yield-Targetted & Acheived with percant ochievamets and MPK status before & after harvest Rice

Locotian

Fertility Status Mutrient  Grain Yield qjha  Percent  Post-harvest
N P® K applied  Tarpetted Achievad  achieve- soil analysis
{Kafha) - (ka/ha)
N POy KO NE pE
M Block THNAU 210 22.8 727 &6 0 0 45.0 45,78 =100 203 19.6 G685
Farms,
Coimbatore-3
" (Typic Haplustalf)
Area. 1.2 ac.
. Black 208 228 B18 S50 o o 4500 4519 =100 198 189 768
Area 1.2 ac.
#h EMnOg -
“p  Qisen-P
*K  NH,0Ac-R
' The post-harvest soil fertility status and post-harvest soil analysis are

of these sixteen locations -indicated
that the lowest availability of nutrients
N was recorded by the control plois
(Table 6). The variation in available
nutrient status was -not appreciable
among the treatments, eventhough
blanket recommendation of fertiliser
registered slightly higher values, The
results revealed that the fertility status
was not altered considerably by
following the prescription concept of
fertiliser application. '

From the cbservations, it is clear
that the fertiliser application based on
prescription procedure is not only
helpful in getting the desired vyield
targets, to get more profit and also
takes care off the maintenance of soil
feriility to support sustained rice pro-
duction.

Encouraged by the resulls, obtai-
ned from the test verification trials and
also to test the valadity of this new
concept over a larger area, the most
profitable vyield target - 45 g/ha was
chosen and tried over a larger area
of 1.2 area (0.49ha) in two blocks
of TMAU farm, Coimbatore, with rice
Bhavani as test crop. Thc details of
s0il nutrient status fertiliser dose, yield
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given in Table 7. The fertiliser dose
of 56 kg N/ha alone without P and
‘K was applied to achieve 45 qg/ha
of yield, as the Noyyal elluvium con-
tained sufficient available P and K.
The post-harvest soil analysis showed
that there was no appreciable change
in KMNO,—N, Olsen-P and & mild
reduction in NH,0Ac-K was noticed.

Thus, it can be concluded that
new concept of fertiliser prescription
for specific yield targets of rice in
Tamil Nadu - Alfisol alluvium based
on the soil available nutrients resulted
not only in the maintenance of soil
macronuirients status,
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