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INTRODUCTION

This report covers the research activities under
the All India Coordinated Agronomic Experiments Scheme
during the ye«r 1973-74, The foicus of the programme of
work of the scheme has been mainly on multiple cropping
and soil fertility and fertilizer use*

This report is prepared iIn 3 parts. Part 1
deals with the results of trials conducted at the Model
Agronomic Centre, Karamana, Here, the programme was so
oriented as to gather information on production potential

under optimum resource conditions as well as under condi--
tions of one or more input constraints, farming systems
for small holders and efficdcy of newer fertilizers and

herbicides.

Fart 2 of this report embodies the results of
simple fertilizer trials conducted on cultivatorsl fields
Iin Quilon and Trichur districts. In these experiments,
emphasis was on the response of high yielding rice vari-
eties to nitrogen, phosphorus, potash and zinc with a view
to formulate fertilizer recommendations for the different
agroclimatic regions of the State. In Quilon and Trichur
districts, trials are actually initiated during the
'‘'mundakan' (rabi) season of 1971-72 and by now, 5 reasons'
experimental data have been collected.

lart 3 gives the important conclusions drawn
from these studies.
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EXPERIMENTS AT THE

MODEL AGRONOMIC CENTRE



EXPERIMENTAL

Altogether eight experiments were conducted at the
Model Agronomic Centre, Karamana.

The soil of the experimental farm was a lateritic
sandy olay loam containing on an average O0*5% organic
carbon, 24.0 kg/ha of available PpOj. and 100.0 kg/ha of ava-
ilable 17MO. The pH of the soil was 5.3.

The crop was grown under rainfed conditions,
especially in the 1Virippu' (kharif) season.

However, irri-
gations were given whenever rainfall was not sufficient to
support plant growth. The agronomic practices stipulated
for the test varieties were closely followed in all the

trials. Rice* crop was transplanted.

The trials included:
I. Production potential under optimum input

conditions ( trial No. 1 (a));

. Maximum production potential under resource
constraints (I (b)) );

iii. Intensive farming systems for small holders(l (c));
iv. Manurial requirement of a fixed crop rotation (2);

v. Efficiency of potassium schoenite as a source of
potassium (3) |

vi. fertilizer requirement of new varieties (4);
vit, £.£fJ-c-1™NjLiy of-raoie pJxos.piia.te -on £uii-d— ~JLQ -(b) jJ and
- vili. Weed control in transplantedlow land rice (12 b) "

The experiment nos. (i), (iti)r (ii1) and (viil)
were commenced during the virlpnu season of 1972-73 and were
continued. The experiment no. (iv) was initiated 1in the
viri*pu season of 1971-72 . The rest of the trials

wore taken
up during the current year.

The details pertaining to treatments of the experi-
ments are furnished under ' results and discussion *.



RESULTS AND DISCUSSION

(1). I (a). Production potential experiment

Production potential of a high intensity cropping
system and its effect on soil fertility fraoed the object
of thisexperiment. The treatments comprised of 6 crop
rotations. Each rotation had at least 2 cropsof rice3

Rice-Rice-Rice-Rice ( all early duration)
Rice-Rice-Rice (all medium du*'"'tion)

Rice-P.ice (both Ilong duration)- fallow

1.

2

3

4. Rice-Rice (both =eirly duration)- Tapioca
5 VRice-Ricc (both early duration)- Coloc-sia
6

Ricc-Rice (both medium duration)-3hin»ii

The test varieties of rice were Annapoorna (early),
Jaya (medium) anti Jagannath ( late). The variety of tapioca
tried was H 165, an early duration hybrid.

Among the rotations 1involving rice crops only, 3
crop9 of Jaya ric-_ as in rotation 2 registered toe highest
aggregate yield of 11,951 kg/ha per annum as against i1U,I125
kg/ha recorded by Annapoorna raised 4 times in succession
(Table-1). The rotation 3, in which 2 crops of Jagannath
was raised after a sunnor fallow, yielded only 13,09b k/r/ha
thus proving itse'C to be lesr profitable. Two crops of
Jaya cultivated after a summer crop of 3hindi as iIn rotation
6, recorded nearly as much yield as that of rotation 2 which
involved 4 crops Annapoorna. This rotation c¢ u pared well
with the rotation involving 3 Jaya crops, the diTiev nee
being 1,876 kg/ha only in favour if the latter. obviously,
the virippu rice crop derived s >no residual effec., if the
manures applied to the previous bhindi crop. Cnrnjafod to
the yield recorded by jaya ( 4,975 kg/ha)E)in the correspond-
ing season of 1973-74 was 6,1.34 kg/ha, the increase Dbeing
1,159 kg/ha. In toe rotation in -which Annapoorna v—s grown
after Tapioca nr Cjlr-casia, the yield increase wne not as
spectacular as thin, the incroaj-¢c In yield being 396 kg/ha
after tapioca and 596 kg/ha niter colocasia. The rotation,
rice-rico-taploca, recorded, however, the highest per
hectare production during this year, the contribution of the

root crop alone being 39,302 kg/ha. Since grain production
IS more important than tuber production, rice-ricc-bhindi
rotation ( rotation 6 ) should receive more attenli -n as it

given the maximum production per day and fetches relatively
nore profit to the former.



Table- 1. Production of crops in high intensity crop rotation, 1973-74

Crop rotation with crop dura- Produc tion Total Total No.of grain Total
tion ( days) (kg/ha? grain prod. idle vyield income
virippu nundakan punja viri- nunda- pun vyield of all days per day
ppu kan ja Crops
(kg/ha)(kg/ha) (kg/ha) (BS

1.Annapoor- Annanoor- Annapoorna

na (73) na (97) (68) 4237 913 2452 10125 10125 53 32 7493.0
Annapoorna 25973
(74)
2.Jaya(99) Jaya (96) Jaya (102) 5375 3607 2929 11951 11951 68 40 8844.0
3.Jagaanath Jagaanath
(126) 1114} Is. i low 5150 2932 8092 soar 1S5 34 5981.0
4 .Annapoorna Annapoor -knplooarr-
(T3) na (97) H 165) 4437 1092 39302 5529 44831 48 32 17541.0
. 147)
5.Annapoor- Annapoor Colocasia 3941 1201 12197 5142 17339 34 30 10741.0
na (73) na (97) local(161)
6.Java Jaya Bhindi
Pusa savani
(99) (96) (88) 6134 3941 13953 I(*O0tf5. 24028 82 52 19479.0
Annapoorna early duration rice Rice @ Re.0074 per kg
Jaya medium duration rice Colocasia @ Re. 0.40 per kg
Jagaanath I».ng duration rice Tapioca @ Re. 0.30 per kg

Bhindi @ Re. 0.50 per kg



(11). (I b)) Maximum production potential under resource
constraints

This trial was i1nitiated in the virippu season
of 1972-73 tc determine the production potential of a 2
crop (rice-rice) rotation under input constraints. The
inputs tested were levels of fertilizers and weed control.

The treatments consisted of3 doses of N,P andK
i.e. 90:45:45; 67.5 : 33.75 : 33.75 and 45: 22.5; 22.5
(kg/ha each) being the 100%, 75% and 50% of the recommended
doses of N, PnOc KpO for medium duration transplanted
rices and 3 methods of weed controll.e. Machete @ 1.0 kg/ha;
2 hand weedings and an unweeded control.

The test variety was Jaya, transplanted at a spacing
of 15 cm x 15 cm.

The data recorded during the virippu season only are
discussed in this report. The crop failed during the nundakan
season.

Grain yield was significantly reduced, when the reco-
mmended dose of fertilizers was reduoed to 75 and 509%
(Table 2). The reduction in yield at 75 and 50% of the reco-
mmended doses were 6.9% and 9.9%, respectively. The differ-
ence between these levels, however, was not significant.

There was no significant difference between the
levels of weed control. The increase in yield registered by
the hand weeded and the herbicide treated plots over the
unweeded control was 237 and 69 kg per hectare, respectively,

iIVeed growth, in general, was too poor in the experimental
plots to cause any significant reduction Iin yield and,
obviously, it did not prove to te a can-sLtrnint to production

at Karamana.

The interactional effects of fertilizer doses and
weed control practices were not significant. The results,
however, indicate that under limited avallablility )f ferti-
lizers, the dose of nutrients can be reduoed with some
sacrifice on grain production.



Table, 2. Grain yield as affected by rates of fertilizer
application and methods of weed control
(virippu, 1973-74)

Fertilizer applied Grain yield
(kg/ha)
1 100$ of the recommended dose
(90:45:45 kg/ha) 5706
2 75% of the recommended dose
(67,5 . 37.75 . 37.75 kg/ha) 5313
3 50%$ of the recommended dose
(45: 22.5 . 22.5 kg/ha) 5148

Weed control

1 Hand weeding twice 5591
2 Machete 1.0 kg a.i/ha 5323
3 Unweeded control 5254
SE + (fertilizer rate) c
CD (0.05) s 301
SE + (Weed control) 236
(1i1) 1 (c) Intensive farming systems for small holders

The feasibility of adopting intensive crop produ-

ction practices in snail holdings forned the object of this
investigation. An area of 8,000 sqg.netcrs. was divided into
4 dqual parts and the following crop rotat;i ins were followed

in each plot.

Plot I Banana ( variety Ncnthran)
Plot 11 Rice (Joyn)_ Rice (Jaya)- Black gram
Plot 111 Ricp (Annapoorna)- Rice (Annapoorna)- =

Tapioca ( H 165)

Plot 1V Rice (Annapoorna)- Rice (Annapoorna) -
Colocasia ( local)

The manorial and cultural practices recommended

for each crop were strictly followed. Banana was planted
on raised bunds and tapioca on maunds.



For the calculation of gross and net returns at
the cropping scheme, the period from mundakan, 1972-~3 to
virippu 1973-74 was taken into consideration as it ooin-
cided with the duration in which banana was grown.

In the cropping scheme adopted, rice occupied
60% of the total cropped area. Green gram, tapioca,
colocasia and banana occupied the remaining area equally*
The intensity of cropping was 250 per cent. The cropping
pattern provided requisite production of cereals, pulses
and cash crops to meet the requirement of the family of a
small farmer. Inclusion of banana and colocasia iIn the
cropping scheme, however, proved to be a big drain on the
resources, the net returns obtained from these crops being

far below the cost of inputs. Yields of these crops were
miserably poor probably due to sub-optimal soil conditions.
The maximum returns were obtained from Plot Il (Jaya-Jaya-

black gram) when individual rotations are compared. The
net returns from the cropping pattern adopted at Karanana
was B3 1059/- from a plot of 0.80 hectare.

The results are presented in Table-3-

(itv).2. Manurial requirement of a fixed crop rotation

The direct, residual and cumulative effects
of phosphorus, potasium and farm yard manure on the yield
of a two crop (ricc-rice) rotation was studied In this
experiment. The treatments comprised of all the possible
combinations of 3 levels of phosphorus ( 0,30,60 kg
per ha), and 2 levels each of potash ( 0,30 kg K~O/haf
and farri yard manure (0,1500 kg/ha). The treatments were
applied in 3 phases, viz., manuring every season, manuring
in alternate seisons starting fr>n the virippu season.and
manuring in alternate seasons starting from the nundakan
season, all the plots received a common dose of nitrogen
ah 120 kg/ha at, the tine of planting. The test variety
was [IR.8.

The cumulative, direct and residual effects of
applied phosphorus were not significant on grain yield
during both the seas-ns. Application of phosphorus, in
fact, tended to depress grain production. Similar results
were recorded in the* previous years also (Table 4)-



Table 3. Cropping pattern and autput and gross returns from a 0.80 ha ftolding

Rotation followed with Total Plot Crop yield (kg) Gross Input Net

crop ddr&tion (days) No.of area per ['lot retu- cost ret-

virippu nundakan suriner crop (ha .) Crop nain Straw rn urn

(>73-74) ('72-73) ('72-73) days pro- (BS.) (BS) (KS)
duct

I Banana (one year
crop from November 360 0.20 Banana 2210 500 2360 3242 -882

to November (suckers)
11 Jaya Java Blackra - Rice 1812 2901 >
C12 8) (106) (66) 322 0.20 PulSes 30 X 4236 1950 2286
111 ..-*nnapoor- .-»nna; o T-Tapioca Rice 1129 1262 |
na (92) na(92) (164) 348 0.20 Tapioca 3929 3280 649

(tuber)4814

IV Annnpoor- .-“nnapoor- Coloca-332 0.20 Rice 1093 1320 \
na(92) na(f2) sia(l1l4S) Tub r 568 | 2651 3645 -994

L 0.80 13,176 12.117 7059

nTage rates: Price of Produce*

Men @ 85 9.25 per day Pa3dy grain BS.2/- per kg
Women @ BS, 6.45 . ,, straw (IS0 .18 ,,
Pairs @ BS. 17/- . Banana RS.I/- .

. suhker 0.30 per sucker

Blnckgron B3.3/- per kg
Colocasia 0.40

Tapi ica 0.30



Tabic -~ 1les;. .-e of rice to r>p lied phosphorus(kg/ha)
| ] i
be J%is Cunulati”? affect  direct effect residual effect
Feta Vircppu m>ndafean virippu Oundakan virippu nundakan
(k_;/ua)
0] 5" 07 2GC3 5621 2632 5614 2517
30 —J° - 27 - 7C + 14 .27 +f 167
00 — 11 -207 - 38 - 86 + 7 +181
F (0.05) VY& NS NS NS NS NS
SZ+ 2:0 162 2" 5 157 184 154
NS: Not significant; 3j0. S5ignificant

The Clil! kive effect if pot~ssiun (Table 5) was

n-.v ti an ' Li'm) e 1''nt luriivT the virippu and mun-3akan
soar- ns. Tli: h.e’ laj in vie* ¢ >nseQnenf on the app.licatiou
of ?_jﬁ 1t 30 icNir . -s 362 If:'/.1 Il viri; i and 350 kg/ha in
v.n"*'can (Table *m). TOe diiecl one! residual effects were
ila®m ?i~nifir e« L. .a of rer tb applied potassiurj is

a c mor:')ii jrho. Tin im in tlie- soils oi Xaranana.

T h. J. a . rice i l:0d pot'ish (kg/ha)
Lev. 1o C *ul. :Imeeffect Tret Of (" t residua 1 effort
r* Viri (-1 erkilean 7 ®mri ..u mii. alean virip;u ciundakan
Kn<
L 1,
r. » 3760 25 82 5682 2793
30 1.3 -350 r 70 + ..2 -13 0 +331
F( > 0-.) T Sig . » NS NS Sig .
Bu o 17 i 132 7 (% 128 150 126

CTmO >5) nl 2 0n
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Farr >;rd manure recorded significant cumulative

an' 'ircct efft-Is on grair yic-Dd during the virippu season
only. (Table 6) The cumulative response in yield was 42.3 kg
of grain per qu .ntal of fan yard manure. The direct response
was of the orde- of 30 kg ol rain per quintal of the applied
manure. There <as no signi i“~car.t residual effect on yield
during this seas m. In'the ..ac..a’-an season, response to farm-

yard manure was of the orHa, f 13,0, -2.0 and 3.6 kg of grain
per quintal of farm yard manor: *t the first, second and third
phases of manuring.

Tie interactional 1 ™f ets- either positive or nega-
tive - of fertilizers and r ' -ui-el’ id not touch the level of
statistical significance 1limi r both the seasons.

Table 6. Cur.ulati ve,dircc . residual effect of farmyard
manure > grain i e vVv.:g/ha)

Leva l

of Cumulative effect 'flaect effect residual effect
F.Y.M virippu m ad alean >-.ri;*pu nundakan virippu nundakap
(k"J ha

o) 53*30 _ J67 . -*n 2623 5505 2591
1300 +638 -196 - .53 -31 +205 > 8
F Sir . US 0;. . N3 NS NS
S3 + 171 132 Ids 128 150 126
CD f".Go) 3 8 a 1 - -
(V) 3. Effici.nav of *ote\?: ; ‘ocnitcas a source of

ao l.ass ion

Po ta.a;; 1ir . sclth-o .- , : .ye produet of salt industry,
IS r /nS2 > L 1 cho'i | of K,,O in contrast to
otans inn aulplvlic- nd piji e "M'irilo. This study was,
Lher 'ire, t.ken u. lo kri'y, "I . ootassiun scliocnitc 1s .s
clficicnt as or sll; rl1>r t mecsi'Mi chloride or sulph'tc,
which are the ca r. <l e e >.' «ir 0

The ex, T'inenf r « rm ' <f 16 treatments including
a ne fertilizer r n<r'*l ( i m, 7). Nitrogen and phosphorus
virre . 1Joi at ''O til 60 i .> rctnre, respectively in
all 1h ...lots evfetin/r t'n 1. Tile variety tried was
IB.8. Dir ct as ndl asr . ' effeets of the treatments

VI re atu'ird 1n Mils trial.



The direct as well as the residual
potassium -whatever be the source- was not significant

crop
potash has been consistently observed at Karamana.

(Uhble 7) on grain yield. Failure of rice

effect

to respond

Therefore

of applied

to

the efficiency of potassium schoenite as a source of X for

rice can not be evaluated from the results

Table 7. Influence of sources of potassium on
yield of rice
Treatment
direct
effect

1. Control (unmanured) 42 70
2- N120 P60 (kg/Im) 4270
3. Tr. 2 + Pot.schoenite @ 40 kg K~O/ha 4124
4. Tr. 2 + Pot.schoenitc & 80 kg K~™O/ha 4239
5. Tr. 2 + Pot.Schoenite ® 120 kg X”o/ha 4322
6. Tr. 2 + l'ot.Schoenite & 40 kg X~o/ha

to the first crop 3697
7. Tr.2 + Pot. schoenite & 80 kg K~O/ha

to the first crop 3197
8. Tr.2 + Pot.schoenite (Q 120 kg XoO/ha

to the first crop 4239
HO.Tr.2 + Pot.oLloride & 40 kg KoO/ha

to the first crop 3760
10.Tr.2 + Pot .chloride @ 120 kg/ha

to the first crop 4270
1. Tr.6 + Magm*si'in sulphate equalising

Mg. contrnt 1in fr.O to the first crop 3333
12.Tr. T + Mag.sulphato cqualining Mg.

content in Tr.4 to the first crop 3031
13.Tr.8 + Mag.sulphate equalising Mg.

content in Tr.5 to the first crop 4593
14.Tr.5 + Zinc sulphate at HO or 25 kg/ha

to the first crop 3697
15.Tr.8 +Zino sulphate fy 50 Or 25 kg/ha

to the first crop 4145
16.Tr.13 +Zinc sulphate 50 kg or 25 Kkg

to the first crop 4312
SE + 782
CD(0.05) 1578

of this

trial.

Grain yield”™kg/ha)

residual
effe: N
(virippu)(mundaksr)

219
3437
245°

296
2906

293"
263

SN
27
287 .
27S"
34Go

28° '
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(vl) 4. Fertilizer requirement of new rice varieties

Response of new rice varieties to nitrogen and phos-
phorus was studied iIn this experiment. The treatments includ-
ed 4 varieties (IR.8, Vijaya, IR.20 and Aswathy), 4 levels of
nitrogen ( 0,60,120 and 180 kg/ha) and 3 levels of phosphorus
(0,60 and 120 kg/ha) laid out in a confounded factorial design-
A common dose of K~0 cit the rate of 60 kg/ha was applied in
all the plots.

The trial was conducted during the mundakan season
only.

IR.20 and Vijaya, recorded significantly higher yields
over IR.8 and Aswathy, the local choice (Table 8). None of
these varietis exhibited, however marked interaction with
applied nitrogen and phosphorus (Table 8)-

The effect due to nitrogen was almost linear, although
the levels 180 and 120 kg/ha were on a par. The magnitudeof
response to nitrogen was only 2.45 kg of grain per kg. of
nitrogen when the level was raised from 120 to 180 kg/ha.

Response to applied phosphorus followed a different
trend. Although the highest yield was registered at 120 kg
T~AOMNha, the difference between this level and no phosphate
control was negligible, the response being 1.2 kg of grain
per kg. of applied phosphorus. The 60 kg P~O”™/ha level
recorded, however, significantly Ilower yields compared to
O and 120 kg/ha levels.

Table.6. Response of varie ties to nitrogen and phosphorus
(mundakaip 1973-71)

Grain Response
Variety yleld ni trog on Grain over succ- Phos- Grain
(kg/ha) (kg/ha) yield essive phorus vyield
(kg/ha) levels of (kg/ha) (kg/
N(kg grain ha)
per kg of
N)
IR.20 3100 o) 1760 1760 o) 274°
Vijaya 2858 60 26«1 15 .3 60 2491
IR.8 2536 120 3118 7.3 120 2885
Aswathy 2331 180 3265 2.4 -- .-
SE 140 2 a 140 .- -m 121

CD(0.05) 282 . 282 .- .. e
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~viij 10(bJ. Efficiency of rod-: phosphate in acid soils

The relative efficiency of different sources of
phosphorus on acid rice soils was studied in this experiment..
The phosphate sources were, superphosphate, Udaipur rock phos-
phate and Peruvian rock phsphates A and B. There were 7
treatments (Table 9) including 2 control plots. The test vari-
ety was I|IR.8.

Neither the sources nor the levels of phosphorus
exerted significant influence on yield during the virippu
season (Table O'), tnwever, superphosphate applied at the rate
of 60 kg P205 Kg/hai - ranked first among the treatments.

%

In the previous trials also no response was observed

to applied P in the soils of Karamana.

During the raundakan season, when the residual effect
was studied, ail the trcntr;e> ts were on a par in their effect
on yield (Table 9) as in the previous season.

Table. 9. Grain yield as affected by sources and levels
of applied phosphorus

Level of Grain vyield {hJ =
Treaben t Poc. virippu nuno 1-
(Kg?ha) (direct (rmr. <,
effect) al el <
1. Nitrogen only at 120 kg/ha 0] 4568 30 25
2. Nitrogen 0> 120 kg/ha +
K20 & 60 kg/ha 0 3875 331:
3. Tr.2 + Superphosphate 00 4775 2070
4. Tr.2 + Superpliofjpha to 120 4343 350v'
5. Tr.2 + (Mai pur rock phos-
phaic (100 nosh) 120 3531 Lr n
6. Tr.2 + Peruvian rock plio.s-
phato (100 nosh) (.11 120 3931 d0J
7. Tr.2 + Peruvian rook phos-
phate (100 nosh) (ii) 120 4718 npnl
SE + 429 °»:J|

CD TO-05) 901 0.7
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(Viii). 12 (b) 7Teed control in transplanted Ilow land rice

The relative efficacy of new herbicides on the control
of weeds in low land rice fi™-los was investigated in this
trial. The tre".tnoots included propanil, 2,4-D and Butachlor
(Machete) in 2 defferent levels, hand weeding and no weeding
(Table 10). The 'r'Jriety planted wns IR.8. The fertilizer
schedule adopted was 120: 60; GO Zg NPK, respectively, per ha.

During the nundaliau s only the residual effect
of herbicides was studied.

The treatment differences on yield were not signifi-
cant statistically -during hotn the seasons (Table 10) . Hand
weeding turned cut to be too best practice, however, recording
the highest vyield. In gene”ol, weed growth was poor in all
the plots and that, might be the reason why there was no sig-
nificant difference between toe treatment effects.

Table 10. Groim vield as irflsdenced by the different
treal nts

R.L. Of Time of Grain yield(kg/ha)

Trea tren i ?si.n.niic i ilipopnlica— virippu nundaknn
c’: ' <,/ (DAT)
, O
1 rrnpanil | .of) 15 4187 2250
2 Propor.il .50 15 4200 2125
R ?,4-D (ra s It) 0.5 20 4137 2450
T (ha salt) -.7C 20 3750 2398
5 Wachefe SV 8 4218 h e
[ Mac In- e 1.50 8 4250 2100
i h'nd aeoninr ., e 4568 2412
8 rnwnded = mir »l 4200 2375
cvK) 7.43 18.76
CD (0 . 05) 743 640

DAT days afl»r transplanli ng



Part 2

SIMPLE FERTILIZER TRIALS
ON CULTIVATORS FIELDS



EXF Eli | MENTAL
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As in the previous year the A, B and C types of
trials were conducted in Trichur and Quilon districts during
the virippu and mundakan seasons of 1973-74. Before the
conimencement of the virippu season, each district was divided
into 3 agriculturally homogenous zones, leaving the block
earmarked for conducting the C type trials. The villages
within the blocks and the »r.1 itvators ' fields within the
villages were tested at ran-‘om. The names of blocks sele-
cted in each zo e are presented in Table ]J1 together with
the fertility status of tl;e soil of each zone.

Table 11. Blocks selected and mean fertility status
of SOil
District rolie Dlock Fertili ty status Soil
1: P K pH
Tric hur | haliku In-n h:gh low high Acidic
3 Mulias se ry high mod ium  medium by
Jj .pthicad high high . medium Jy
. '/.hakkal liJg h n:dium medium vy
1J1 /el langa 1lorr. ilijll low high vy
voduka i a high I al ium  mod ium J
Quilon 1 dathanapprn 0 >h medium high , ?
ko nni its.diu low high vy
, 1 Harakod p ' g1h low- med i'ltn vy
., khatho |l high low med | «d vy
IV  Jlhi okara high ined ium medium Jy
liavara dioil lo\wv high

Tl re >f h tre mllion s in A and 10 treat oiellts
each in Band 0 I\N(>rs of * ials.

Tim trial 1L1)i't .M of r levels of nitrogen
(0,40,90, 12r< arm ‘" kg/lia. 1, 3 1,v- Is each of O. .'.mi
(0,60 and 90 kg/l ) and a sinnle dose of zihc (fcirfc sulphate

25 kg/twa)) im > nil r. rent miibinll 1mis as detailed below.
1- M P :
2 0] PO Ko » y_l120 rGO kGO
- Mo Peo w0 N s Peo Keo
2. N, P :
40 GO N].I20 r60 K60 + Zn&b
4. N,,P . P,
80 60 Kiti : N100 90 K90
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The treatments in B and C types were the same. The
base level of nutrients were 120 kg N, 120 Kg.PpO- and 60 kg
K,0 per hectare. There were applied Iin 10 different combina-
tions as described below:

2-  NO PO KO 6- N(b) P(1.5) K(b)
2-  N(b)PO KO 7- N(b) P(b) K.

3- N(b)p0o K(b) 8- N(b) P(b) ~0.Sbh)

i - N(b)p(0.5b) :i(b) 9- N(b) p(b) K(I.5b)

5°  N(b)P(b) K(b) 10" N(I1.5b) P(15b)K(l.5b)

The suffixes 0.5b, b, and 1.5b denote”™- half, full
and one and a half times respectively of the base levels of
nutrients. The base level of P was arrived at based on the
P fixing capacity of the soil in the case of C type trials.

The test varieties were IR.8 and Jaya in Trichur
and Quilon districts, respectively, which were either trans-
planted or sown bradcust. The gross plot size was 50 n . In
all the experiments phosphatic and potassic fertilizers were
applied as basal dressing while nitrogen was applied in 2
equal splits at planting and panicle initiation as in Trichur
district or in 3 splits at planting, tillering and panicle
initiation as i1n Quilon district.

The crops wore raised purely under rainfed condi-
tion. The climatic conditions were quite favourable, howe-
ever, for crop growth during both the seasons. Incidence
of brown plantho poor in a devastating form in the Talikulan
block of Trichur district during the nundakan season adver-
sely affected 3 trials. The data were therefore, rejected.
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RESULTS AND DISCUSSION

Response to nitrogen

Response to applied nitrogen was significant during
both the seasons in Trichur and Quilon districts, although
Its magnitude varied from block to block depending upon the

local conditions. Application of P2®5 and each
per hectare without nitrogen invariably recorded significant-
ly higher yields over the unnn.n'ired control in all the blocks

except Vellangall®~re, Mullasseery, Thalikulam (Table 12),
Ithicknra, Parakode and Mukhathala (Table 13). Addition of
nitrogen at 40 kg/ an over tois level of ant* not,
however, result in marked yield increases in Vellangallore,
Anthicad, Parakode and Mukhathala during the virippu season
(Table 12.13) and in Mullasseery during the nundakan season
(Table 14). Alfhong.a successive doses of nitrogen in general

resulted in incr<".e?d grain production in almost all the
blocks, the yield differences due to additional increments

of N beyond *8 kg/ha did not touch the level of statistical
significance. In v.nthic.d, V, llangallore, Puzhakkal, Kulla-
ssery and Konni L neks in the virippu season (Tables 12,13)

and Puzhakkal, Ye >iangall or** and Chavara blocks iIn the nundakan
season (Tab I"™ 1d,l1d). The test variety failed to respond to

nitrogen beyond &i kg/ha j- Ti.ilikulan block during both the
seasons.

Nitrogen at 100 and 120 kg/ha recorded significantly
more yields over .he 80 Ic*/ha 1 vrl in Kodakara in the
virippu season, r , how* v r, f'riled to effect significant
yield increases <v r the 10 vg Level in the nundakan season.
The maximum yi. !>. .are r<C >d..d at the 100 kg/ha level iIn
Mullasseery bloca in both M mmasons, and the difference
between 121) and 80 kg lev iv. ~re not significant. The crop
responded slgnni wit.ly to N nvt.r the 80 kg level in Puzhakkal
boock in the vi* i-M.u .season, but between 120 and 100 kg N/ha

there w 4 no simn/licant difference. Similar resul ts were
recorded ]n .aid .lipnrau, mii  aid Parakode Dblocks in both
the seasons and . molclirvth :1a in the nundakan Jtason. In the
fthikara block piilon d;<iriel,, were the A type trial

was conductor] dur'ng the vlri<{u season only, the effects
due to nitrogen at 100 and 80 kg/ha were at par cand 40 and

120 kg/he. levels ir'.diicer! slgnlricantly lower yields over
the above referr 1 to leva Is (Table 13). During the nundakan
season, the only o.-ionk in which significant linear response

to applied nitro' u was roc a-'kul in Anthicad and blit here
the yield due t>1 kg N rarr-<d between 3.0 and 3 kg only.



Table 12. Response to nitrogen in the A type experiment, Virippu
1973-74 ( grain yield kg/ha)
Dis trice Zone Block No .of unma- 0-00-60 Response to nitro- Response SE CD
trials nured (kg/ha) gen over 0-60-60 to 160 kg + (0.05)
cent- (kg/ha) /ha over
re | 90 kg
(0-0-0) 40 80 120 160 lack of
F 0, and
*k
Trichur | Thalikulan I 2601 2535 704 873 738 507 + 598 215' 3434
Muliassorv 3391 2710 608 9-.C 1121 1817 - 237 246 494
15 3022 3160 654 908 931 1162 + 215 147  29C
i .n thi cad S 3SG5 «1033 112 221 267 350 + 361 75 151
- uz hakal 6 3330 3875 435 970 1398 1391 + 456 180 362
16 2621 3953 287 595 832 871 + 408 95 188
3 Vellangallor 6 2903 2706 283 663 832 7137 - 96 163 332
Kodakara 8 3912 4427 530 657 1117 1473 + 110 123 248
14 3-185 3687 425 660 995 1105 22 67 131



IfiLtle 13.

Pietriot

Quilon

Reapon.ic bo nitrogen in
(grain yield kg/ha)

on

Block

Pathanapuran
Konnl

Parakode
Mukhnbhala

Ibhickara

Ho. of
fcrialn

o W

14

Unmanu-
rcd
control

2035
2531

2296

3093
2836

3016

2969
2969

0-60-60
(kg/ha)

2568

2873
2694

3377
2712

3155

3005
3005

Renponne

gen

40

313

493
390

568

533
556

534
534

over

00

490
1128
777

1175
757

1034
720
720

the A bypo experiment, virippu 1973-74

bo nitro-
0-60-60

120

763
1326

1004

1817
1621

1279
458
458

160

932

1227
1059

1975
595
1285

913
913

Renponne
to 1J @
160 kg/ha

over 90
kg each of

Foo5 and
k22

28

179
92

88
812
450

535
535

SE

120

137
91

367
301

140
140

(0.05)

242
278
180

738
625

291
291



7--blo 11. dropon.Rc to nitrogen Ln the A typo experiment, mund ikan 1973- 71-
{grrin ytold, ky h«)

No.of ur.ma- 0—60-60 Ronponno fon nitrogen Renpon- SE CD
Din“rice lone Bio ok t ale nured (kg/ha) o;or 0-60-60 (kg/ha) no to N + (0.05)

(0-0-0) @ 160
40 80 120, 160 - 0o
over 90
kg oroh
of P9O0,-
________________________________________________________________________________________________________________________________ e
- mlci av ~i~1. :m- i < -t S 51 L 92 723 978 84 Ja6 293
UTille.: -: | 2 )O 312 1 20 19b 418 9"6 233 Jy2 336
| ¥ 29 ;b 2931 272 561 573 932 16j_
2 Anthikad 8 3540 3500 140 260 360 490 220 38 76
Plizil-C k- 9 2400 29dO 60 590 590 840 -140 180 562
3190 15- * 19 «' "0 650 AC
3 f 1 . Tr-
llore 8 1700 1580 320 420 590 660 140 138 276
Kodaks vp. 8 2720 302C 260 420 620 810 140 408 821

17 2210 2350 290 420 600 750 140



Nable 15- clespdnae to nitrogen in the A type experiment, mundakan 1973-74
(grealn Yield, kg/ha)

ho.of un-mn- 0-60-60 aenponne to nitro Weapon- SE D
Bintric t Rone Block trials nured (kg/ha) gen over 0-60-60 no to N + (0.05)
control kg/ha 160 kg/
* .
(0-0-0 ) b 80 F20 160 'ir OVver
90 kg
each of
PoOcand
k20
Qulion 1 P. "haranu -'n 6 3020 3700 280 680 1420 1220 340 180 366
KonnL 9 2600 2960 720 1320 1720 <460 80 174 318
15 2810 3330 500 1000 1570 1340 210
2 Parakode 7 3560 2800 620 1300 1980 2100 140 36 72
Mukhathal a 38 2810 3220 380 720 1300 1060 280 110 222
15 2700 3010 500 1010 1640 1580 210

4>

Chav. .., 8 1.:20 2040 200 460 420 120 120 104 210



Increasing the dose of phosphorus ( PpO_ ) and potash
(KM"O) from 60 kg to 90 kg each per hectare ennanced the
Oagnitude of response to 160 kg N/ha in Thalikulao, Anthicad,
Vellangallore, Tuzhackal, Mukhathala and Ithickara blocks
during the virippu season and in Anthickad and Parakode
blocks in the mundakon season. In the other blocks no narked
variation was observed in the reaction of the test varieties
to 160 kg N/ha due to additional increments of phosphorus and
potash.

Response to Phosphorus

During the nundakan season, no narked response to
applied phosphorus was observed in Thalikulan, Anthicad,
Puzhakkal and Vellangallore blocks in Trichur district
(Table 16,18) and in Pathananurar.; and Ithickara blocks in
Quilon district (Table 17,10). The Mullasseery, ToOr applied

at one and a hdlf tue base level ( 180 kg/ha7 produced
significantly higher yield over the other 2 doses, the rate
of response per unit of bein"” 4.7 kg of grain. The Ilower
two doses were on a par in choir effect on yield. Although
response to PpOr was linear in Xodakara, the differences bet-

ween half the base level ( 60 kg) and the base level (120 kgq)
and that of the on., and a hair of the base level and the base
level did not touch the lev>L of statistical significance.

In Mukhathala and Paravode Micks of Quilon district tlie tirr-
levels of PpO elfa&fioantlg/irareas?olr.the grain yield altkeu
between thcnselves there was no marked difference. The bosj
level of P205 effected significv nt yield increases over th-'
no phsphate cnhtrol in Konni clock. The difference-* bv'Tot m
It and the 60 and 1.80 kg l.ovols, h»wevcr, were not si..ri.fi-

cant statistically.

Phosphate application at 1J the base level effected

significant yield Increases in Thalikulan, -tnthicad and
Vellangallore blocks in tin Trichur district (Table 17) and
in all the blocks excent Ciiovar.a In the Quilon district
(Table 19) during Mic nilnrlak mll season. In Mullasseery,

luzhakkal, Xodakara and ChMvara. the differences between i :
the base level on! no phsphate control had no significant

difference. Except. In Velluigal ) to , Puzhakkal anl MVai".-
puram the effects due to tin three 'tnses- -£ 1, I|£ the base

level— were on a par. In Vo llonrollore and Pathnmpuran,
response to | was linear md significant. The highest vyield
was recorded at the 190 kg I'rOr level in luzhakkal air' it wu,

significant statistically cohulircd to the other lev*1ls.

In Parakode, Chavara an! Mukhathala blocks of Quilon
district, although the response to phosphate was significant,
the differences between the base level and I£ tines the base

level were not sign Ifleant.



?=ble 13. Iccponce o.f riC_e to phosphorus sncl potash vLrippu 1973-74
ar2.Lbr. yLeld (Kj/hy») (3 typo oxperimont)

ictrLct  Zone Block o um pnNu- Response to Response to
trisl? wvcl 120- 0- 30 phosphorus potsoh over 120-60- 120-60- 3E D
cor.7rol ovor 120-0-30 120-120-0 60 60 * (0.05)
60 120 130 30 60 90 |
/\
liti L1oc i 1dr.:il 3 2152 927 729 631 270 503 362 392 1107 310
5 685
P- 1lhhn-pursn 3 v@\w 2799 162 422 795 113 123 293 532 593 343 IS
1; 3273 344 575 733 194 313 530 737 850
'P3>1m 330s 1%*23 |j ;79 3,67 147 O,5 1144 1936 2319 7n 3357
. u \ 3 :; 22-51 m2 132i .1032 333 790 041 16 j2 1237 268 591
12 '« 5 i 3227 1200 1351 1274 333 367 1037 173 | 1702
r i “0-C'Cr' e 3 0s i5 3292 °22 - 12 -156 . 7 209 551 677 467 -* 1S



?«ble 1f. Re™on.ic of rice to pho™pho liic nnil potaeh, mundnkan, 1973-74 (

rain yield (k™ hn) (B typo cxporimo nfch)
l'lobct Zone block llo.of 0-0-0 120-0-60 phonpho.vup Po fdil.\h 120-60- 120-90- s D
trialo (kg/ha) (k~/ha) (k.vhp) (k/yh a) 60 9° | + (0.05)
60 120 180 30 60 90 (kg/ha) (kg/ha)
Quilon 1 P«thallapuram 6 3320 10SO 610 930 1600 80 260 220 1240 1140 134 270
Kon.ii @ 2530 ~0O0 820 1020 310 ISO 180 660 1440 1100 144 288
15 3100 *£QSP /30 1000 1220 130 370 >10 1310 1120
i P-r™Morlc 7 2550 3920 7;0 1020 1030 260 660 850 1480 1560 70 .140
iuukha™hrl. *-! - 25 0 3620 1220 1480 1100 160 660 520 1920 1100 84 168
15 2710 3770 930 1250 1210 210 660 690 1700 1480 '

T Clciaval™?. 3 1720 2420 80 260 320 200 320 500 500 260 100 200

Cf



18. Iceponao o: rice no phoaphorua ana potrali, vLrippu, 1973-71 (grain yield (kg/hn)
(3 type expcriraenc)
o -To.of un-na- Phoapho n.ia po taah 120- 120- SE CD

Jgrl 'y Zone Biook tria- r.unad 120-0O- (k t/.1v1) (kVha) 60-60 90-90 4 (0.05)

le. control SO kaq/ kaq/

60 (kg (kg

(kg/ha) 120 180 30 SO 80 hn ) ha)
1  Oh-1 iKk'il'-'n. / nun 3574 47 127 -90 52 546 337 608 387 206 413
lullaoo::rv S57-6 25" 141 Jr 8"l 3 76 531 5mu 1065 174 : 48

15 31 Sl 420« 94 267 380 72 311 434 588 725
2 Anthicad 8 -1187 4332 172 389 443 123 -59 106 433 881 224 448
PuzJtiackal 8 3384 5595 9 67 -71 -66 -56 -86 249 101 49 o8

16 4035 4964 90 228 186 28 -57 10 341 491
3 Vcllan gallor': 7 3123 3399 28 528 102 12 295 165 -117 -241 NS NS
Kodak:ara 38 1365 25}121% 124 4 49 758 250 -182 309 943 1576 194 388

15 37 14 76 483 430 131 56 257 <113 667

1)



ite.”pon.M ol'

-halHculan
Mullae »'Ccry

Anchie ad
Puzhackal

Vellang«l iorp
Kodak: 5ra

«

U

(o))

00 0o

o0 0o

n
«

3080
3220
3550

3500
3000
3250

1580
2920
2300

rice to phoaphorue nod
Cypo exporimencj

3640
3600
3520

3640
3680
3560

1420
3760
2590

10Cuih

130
200

m

120

260

160
200

180

160
180

170

I,
,unf-lkHn» 1973-74 (grain yield (kg/ha)

.180

avQ
240
380

220
300
260

580
320
450

20

240
130

300 'nn m n

280 1000 fioOO
290 700 350

1150

550

260
£90
270

640
820
730

145
167



1'Hblo 20.

Diaries Zone
?2rieliur 1
Iy

Quilon 1
2

4

c?c3pame of

No . Of
black triple.
'vhrAiku-I1-"n 7
Mull-.-aaecry a
1?
Anrhi o -\l -
Puan-c m
1LJ
Vcllrnrnlllo re
Kodnk-.m 6
14
P» th nn« dur-an d
Kon ri 6
14
P-r*kodo d
Mukh= rhrl p 4
12
| thick - r2. 4

rice to zinc,

virippu
120-50-60
-1is/h*)
viri- UlindH-
pnu K er
3273 3466
«4834 3542
- 360
: J73 319
353*3 126 j
5544 3640
3331 5120
4199 4480
5194 4780
4333 4520
4463 —
— 2460

«ncl

rcaponae to

sn over
120-60-60
Vi I'L- munrlu-
ppu K'-n
158 236
‘08 630
2-'83
4Qp 140
‘03 -
493 -60
47 120
- 4 60
-138 60
60
59 40
-207 60
50
46 —
— 100

mundnk-'n,

1973-74

Sig.

VIiri-
pPpuU

or not CD
(0.05)
numl' — viri- mundn
kun ppu Kpn

NS 434 296

Sig. 494 386

y Y. 151 v
Hje 362 363
NS Sig. 276
NS 7 & 821
NS 242 366
NS 278 343

Sig. 738 72
NS 625 222
— 291 -
NS — 210
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significant yield increases
blocks in Trichur district

J anc d, .m, Parakone ai d >TR:halLhale blocks iIn
during the viriop'i

sponse ro y

season (Table 17/. In the
not significant, In th”

7si-;tla td Tlc. gnpifiea»' 1y h' —.er yield was f.ioO:ccd by
LI Oisy d~.el > 20 ( 50 kg/ha) over the other 7e'*cls which
WCi- OL —A%Y  .n wjllass(.ti'i, oeplication of Xo0 :t ly
Lirrl ¥7Qo 10y A signii'icant y ont *ie’ J».d the ohier
leT? 's. T- r rr Olni

Par” cod P and rQ 7ive

L.axi..l1dU \Wl Jl.ds eeA * AAy;e V- U AU b lip / UU. iT;id —g  lie:
cirr «cncc D 72 times tnsbase level (90 kg) ano the
bec: le VOl o~ A" _ L _ _ _
V2.9 i0t signjft l/willsq R/llil pila_lggT:].159 in Konni and Parakode, it

Daring; the m-nuakan seem'H, the t. =t variety TR,d eochi—
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S N N T T lilaw. "iins wer '’ nreduced 't .he-
e i(C-mel ok nd th 'm sno eignificant dir.'er-
. rc« bo "im-rnN tTor lHor GVi a *]0. i ' miicCtmac t>m

fO was ro+ sign:,leant ii *.11" ehlloii , Xcdakara and
n*f'an’ipu rarr, hloc*. 4 in tin- J id-'* n season

lia in 120 kg Is, df. kg
re. l.rilie ant y» 'd

'e«< *d -lock na T. :-hin*

fhr- hp'll; r >;:pons(" k 1%y,

in m¥*. .k 'I. Vol 1> Jhe
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uil

«c Influenced by fertility

21. '‘oaponcc €l vicr? to nitrogen, phocphonic .and potach
el-ccee, virippu, 1973-7; (C type experiment- grain yield, kg/ha)
iHity Mo.om: :Jo my- 120-0- phocphonic potanh 120-60- 120-90- SE D
elrcc "ri1?- rure 0 7/ MM (kg/ha) 50 90 + (0.05)
| c control (kg./h-O 60 120 190 30 60 90 Ocg/hs)  (kg/ha) «
- 30 1 ki 78 &7f 136 193 255 391 190 395
3 : 94 jii; 290 338 367 301 168 33°
L 4 3_2[ 9 1 - 182 117 132 132 109 292 16? 386
Aot 117 117 - i: -210 64 50 215 116 326 202 408
LL Q 2899 2991 172 401 657 58 -84 459 520 879 97 193
LM q 3286 >>82 284 563 752 69 16 430 674 912 83 164
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P°*\—test values and crop response (c type trials)

Nitrogen by iteolf produced significant yield incre-

ases over the unnanured control in all the 4 fertility classes
in the Ollukkara block of Trichur district during the virippu
season (Table 21). in the mundakan season, however, effect
cue to applied nitrogen was confined to ML and MM soil ferti-
lity cesses only (Table 22). The* magnitude of response to
nitrogen was relatively higher in these groups of soils conp-
"la 1T m ® of IL anc? classes. Application of phosphorus
*p : effect on yield during both the seasons. Response
0 potash was significant -f» the LM class of soil only. In
classes of Soil <?ertilib5y, however, in combination

with nitrogen, phosphorus and potash tended to increase grain
production although their interactional effects were not sig-
nificant. In general, response to fertilizers was rather

poor at Ollukkara, irrespective of the soil fertility classes.

results recorded during the virippu season in the
Kottarakkara block of Quilon district where there were only

2 fertility classes in each season— LL and LM in virippu and
LM and MM in mundakan- showed a different trend (Tables 21,
72) . Here, response to nitrogen was practically nil in the
absence of phosphorus and potash. Response to phosphorus and

potash, on the other hand, was significantly high during the
reasons.

In all the fertility classes, the treatment receiving
N, PoOg and KoO at 120, 120 and 00 kg per hectare respecti-
vely”™ produced the maximum yields indicating that a combina-
tion*- of all the 3 nutrients are quite essential for the soils
of Kottarakkara. The result: .Isr Showed that phosphorus and
of.ash are the Ilimit, ing foci'>rs in crop production in the
“nils of this block.



Ro™porwe of riee to nif.'o;pn, pho.”~phoruj med potash Influenced by fertility
ol-.-o, Tmn.Nfcftn, 17 T; ( ¢ type experiment; grain yield, kg/ha)

i 7 2 01 - L2£E'Vvive (k<re-) . pgjnnh 120-50- 120-90. 3d. CI
o n - ir ) T i 12 J b vh:gr Na) 50 90 * (0.05)
1w BT L0 oo ovr o1 (P hum 30 50 90 (kg/hs)  (kfizhn)

- e e . s - 23h t 2l - )5 -1 21 239 «338 409 8.0
. . . -200 155 L;2 32 t> 174 28/, 223 45
S 1 L 1% 123 129 :m'5 .01 195 132 254

i s 2 n . "% @ _3, Ho -130-1)9 94 108 161 325
7-ilor. LM 9 3133 377d 215 511 7)1 181 -103 522 552 919 136 269
; 293 fi31 590 259 -155 755 904 1227 161 322
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Experiment at the Model Agronomic Centre, Karamana
were oriented to other information on production potential

under adequate a .veil as limited-production inputs and to
study the long t effects of different agronomic practices
on cropping syst-ms. The following important conclusions

are drawn from t..- results of trials conducted during 1973-74.

If
The suitable cropping system for maximum production

of grain annually is to raise 3 crops of Jaya in
succession during the 3 cropping seasons in an year,

* A rotation including a cash crop gives nearly 2 times
the gross returns as against the one without a cash
crop.

Under the existing conditions in the southern Kerala,
2 medium duration rice (virippu and mundakan) follow -

ed by a bhindi crop (vegetable) is the best cropping
pattern.

Under input constraint like fertilizer shortage, the
reco-,mended levels of nutrients for medium duration

rice (90:45:45 kg/ha, N, P and K) can be reduced to

75% without much sacrifice on yield.

* Response to applied phosphorus and potash is almost
absent in the lateritic sandy clay loam soils of
Karamana.

Application of farm yard manure increases crop yields

in the virippu season. It does not, however, leave
any residual effect iIn the soil.

Response of high yielding ri«B*iSTnrieties to nitrogen,

phosphorus, potash and zinc was studied in the

experiments conducted on cultivatorsl fields in Quilon

and Trichur districts. The following are the concli*-
ions drawn:

* There i1s good response to applied nitrogen in all the
blocks except Thnlikulnm in the Trichur district.

* Addition of nitrogen beyond 80 kg/ha, although brings
about increased yields, does not seem to be a sound
practice, judged from the resultH gathered from the

majority of the blocks.
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( beyond 80 kg/hn) is
Fuzhakkal, Pathanapuron,
ilo both the seasons.

High r v i:se to nitrogen
obtain, d en Mullasseery,
Sonni n parakode blocks

on an average,
response 1is
In the

The ra e >f response, Lo phosphate,
IS nodcr-tc to good. The Magnitude of
nore pronounced in the nundakan season than

virippu so-son.

in significant yiel'

Potash ipp'ication results
Vellangallore,

increases In all the uiocits except
Kodakara ann Pathanupuraa.

In the Cllekkara bloc!: of Trichur district, response
to nitrogen is high even without the addition of

fphosphate and potash; while iIn the Kottnrakkc.ro
bloc!" oT nriion district, response to nitrogen 1is poo

when it is applied 1il.ne.

Irrespective of the soil fertility status, th_ro 1is
response t applied pbk» 'Cphorus and potash in the
Kottara a-/ i1 block;, v/hilc it is not observed in the

Ollukkam. bl )clc of Trichur district.

Ites-jonso zinc is orr etic and inconsistent. The
to z-nc/observec! is /''ir

only block ~n which rospome

Anthicad i1s Trichur district.
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