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I  INTRODUCTION

Agriculture in India depends on varying soil types, 
water resources, temperature, sunshine and labour. The 
country nas an area of 165 million hectares under culti
vation, out of this about 30 per cent of the land is 
under irrigation.

The present cropping intensity is about 120 per-cent. 
This can easily be stepped up to 200 and even 300 per cent 
if water is made availanle to irrigate the second or 
third crop wnen the monsoon ceases. The entire water 
reserve or about 100 mnm (million hectare meters) is exp
ected to be harnessed m  the next 12 to 15 years. At that 
time, the total irrigated area would be about 50 per cent 
of the then gross cultivated area of 210 million hectares.

The total agricultural production from tne current 
gross cultivated area of 165 million hectare is arouna 
150 million tons. This means an average yield of less 
than 1 ton na while China's average is around 4 ,
This means that we also have a very high potential. To 
attain this^we have necessarily to increase the cropping 
intensity. This can be done only by extending the results 
of a well planned programme of crooning systems research.
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The objective of such a well planned system of cropping • 

research will aim-to increase the efficiency of use of a 

given quantity and quality of physical resources in 

crop production.

Kerala is one of the States where possibilities 
for horizontal expansion of agricultural area do not 

exist. At the same time, there exists a need for rapid 

increase in agricultural production. The resources of 

the State at present are being drained for importing 
food grains and food items from surplus States such as 

Punjab and Andhra Pradesh. To mitigate this situation, 
vertical growth, in agriculture through intensive cropp

ing is the only alternative. Looking at this complex 
situation of enl-hancing cropping intensity, one wonders 

at the successes achieved, in recent years in Kerala both 

under upland and lowland situations.

In the uplands, a plethora of mixed and intercro

pping systems have been developed. The genius of the 

farmers of Kerala has been mainly responsible for the 

poly-crop system developed. Some of these systems have 

been sanctified by agricultural scientists as multi-tier 

systems or multi-storeved cropping systems (Nelli.at et 
al., 1974).
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Kerala's rice farming situations and systems, v/hen 
examined against its o’nysical resources viz. nature of 
"he rice lards, water resources available, intensity of 
radiauion n  the major seasons ranelv virippu, mundatan 
c.nd puncta, reveal uv at tne fiate offers m~numeraole 
variability m  these factors. The nature of the rice 
lands or the State l<=nds tncmselves amenable to introdu
ction of difrerent croos such as pulses, sweet potato,
'cgctab_ 3 grr en rnjnurr m o r s  rtc. in th° su nm^r season,/
hile tne^ could be cultivated to rice in both the viri

ppu and the rnunda'1 an seasons. Kerala's major ri c° tracts 
ore siuiutcd m  the clood plains of the rivers and var - 
ous 3 ibbon iillcjS running m  east- cst direction v/itn 
several orancn^s occasionally m  the north-east airection 

veil. These lends ha\/e their central vallev bottoms 
su J-able ror m^]ciple cropping with nce-nce-iice. In 
fact, m  many 0 1 these lanes rroos other than rice even 
m  summer 3ould ce impossible. Tne f n n a e s  and boundaries 
of tncse lpt'on \/a leys wh-ch arc sDightly elevated tran 
the vaHlev bottoms q o  not have enough water available for 
a rice crop m  summer. Tnese are the traditional rice fa- 
1 -O is 0 1 Koraila m  summer. But they have surficient resi- 
jual moiscire ror a summer r.u ise crop or a green manure



can be grov/n. Thus, improving the intensity of cropping 

by working out different cropping sequences for the com

bination of various physical resources in Kerala's rice 

lands is very much possible. This excercise has to be 
followed up by proving the agronomic advantages to be 

derived out of the adoption of different sequences-.

Further, intensive cropping enhances considera
bly the nutrient input requirements■by several folds 
especially since all the crops in a mu3.tiole croppina 

sequence in lev;lands or under a poly-crop system in uplands 
are likely to be high, yielding and high nutrient exhaus

tive crop varieties. Such combinations of crop varieties 

v/ould result- in a rapid turn-over of plant nutrient in 

the soil plant system. In this context, the sustainability 

of high intensive cropping on a long term basis has also- 

to be examined to arrive at suitable cropping sequences. 

Again growing of different crops in a sequence under high 

fertility conditions may create nutrient build-up or 

depletions with reference to particular nutrients. The 

magnitude of such accumulations and depletions depends on 
the nutrient involved, type of soil, nature and intensity 

of cropping and amount of fertiliser added. Thus, the 
dynamics of the nutrients in the soil and the cropping



system requires to be studied m  intensive cropping 
sequences. Fertility management m  such situations 
becomes sustainable, if it would make the least demand 
on the soil. In this context, the nutrient balance sheet 
approach of Sadanandan and Mahapatra (1973) is probab&y 
the only recourse to such studies.

For Kerala's rice farming situations, there exists 
a need ro intensively study the nutrient balance sheets 
and nutrient dynamics, when cropped with several sequences 
under high, medium and low fertility management conditions. 
An attempt has been made with this objective to study 
some of the sequences under different fertilizer management 
system m  a continuous filed experiment. This study, 
thus, lays emphasis on the following aspects.

i. Locating the most suitable and efficient cropping 
sequence which produces the maximum yield per unit 
area per unit time with optimum & utilisation of 
inputs and natural energy sources.

li. Determining the effect of various crops of the cro
pping sequence on the fertility status of the soil.

iii. Determining the fate of the nutrients in the soil 
due to different wops.
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iv. Finding out the uptake of major plant nutrient

by different crops in the varying cropping patterns.

v. W o r a r g  out the balance sheet of plant nutrient 
m  various treatments and sequences.

vi. Working out the economics or various cropping 
sequences and treatments.



REVIEW OF LITERATURE



V" _ / Ox. L_T j, ̂ TIPS

Th^> liteiatare p e r t ? m n g  to the oresent m v e s t i -  

ciation "Nutrient cynciTiics m  the rice based cropping systems'1 

fpOTi the noxnt of view of the effects of cropping systems 

on soil fertility, crop yielas and economic feasibility 
i rev-iovcd below.

I P a n t  nutrients 1 0  soil

(a 1 itroaen

Iitroarr occurs m  many different forms in the sen 1. 

The inorganic niti onen is oresent as ammonium, nitrate 

and nitrite forms. The amount oresent m  these forms 

constitutes less than two per cent of the total nitrogen,

Lnc oalanoe being m  organsc forrn.

hitsui (i95b) reportea that on orying the soil prior 

to flooding, ->lnost double the quantity of ammonia is 

released.

S m h a  (1Q57) reporteo that the arp] ication of phos- 

ohorus imorovea ‘■he avail-bility of nitrogen m  soil, while 

K aorlic-tion snowed ^ depressing effect on nitrogen 

s imply m g  power of the soil.

Diga" (_960) reoorteo tiat late^itic soils poor 1  ̂

icrtility status rc-ronafd /ell to the arolicataon of 
nitroaen, ohosoho^as and oraanic matter.
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Ponnarooeruma (1964) reoorled tnat submerged soils 

vary wxdelv in their caoacicy to oroduce ammonia. Soils 

rich m  orgc-nic m a t t e r  or> submergence rapidly release 

ammonia w m c h  attains a concentration e x e e e d m g  300 pom 

NH-^-N uithin 3 0 cays. Soils low m  oraanic matter oro- 

onl/ s nailer amounts or ammonia.

Ponnamoeruna (1965) reported the I 10^ form is the 

rttosL unstable and within a few days of submcraonce, the 

e n u r e  0 o ic 1o'' is e ^mauta] v'itroo»n by d<=nitnf ica - 

tion.

Ka/iaichi and F?” e c m  (1966) opined tnat total 

n t r o g e n  n Trooical rice soils was Generally lower than 

temperate regions.

B a t t a c n a r y a  (1971) observed an increase m  the 

e/chirreao c in many soils on waterlogging. This

w-'S d t t n o u t e n  ro tne expansion of the c ystal lattice 

of clay minerals, a « a result of vrich oart of the fixed 

ammoniacal nitrogen is released.

Paul ana hyers (1971) observed that clay content 

of soil had a considerable influence on the nitrogen up- 

tale and yield.

Vehkaua lao and Badiger (1971) reported that nitro- 

geneous rej tili^a^s were almost completely utilised.
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Appreciable increase m  available nitrogen content m  the 
soil could be expected due to the application of nitroge
nous fertilisers.

Ponnamperuma (1975) reported that denitnfication 
loss of nitrogen can be minimised by keeping the soil con
tinuously flooded and this may be the reason for the sub
merged soils to be more fertile than upland soils.

Prasad abd Jha (1973) reported that due to continuous 
cropping there had been a significant loss of soil nitrogen 
and that the loss was more with high levels of nitrogen 
application.

Esakimuuhu, and Krishnamoorthy, (1977)
reported from pot culture experiments with rice that water 
soluble ammonium was high at planting and vegetative stages 
while exchangeable ammonium was high at vegetative stage.

Chandler (1979) reported that n e e  grows best m  soils 
that are continuously submerged from the time to planting 
until crop maturity.

Mandal et al., (1982) reported that after five years
of sequential cropping of jute-rice-wheat, about 18 per cent 
loss of N was seer m  the control plots, followed by 15 per 
cent loss m  50 per cent NPK. treated plots and 10 per cent 
loss in 100 per cent NPK treated plots.
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P.’j’obi'-'O Tne’ Pra sod P.no (1983) reported, that the 

uptake of nitrogen by the rice cron slowly increased 

upto panicle initiation stage, with a steep increase 
upto blooming * it remained more or less constant at 

harvest.

Mohankumar and Singh (1984) reported that the 

apparent recovery of fertilizer nitrogen was comparati

vely higher in the intermittentl.y flooded water regimes, 

t h a n .i n c o n t i_ n u o u s 1 y flooded ones,
Pan'•!<■=> pt pf_., (1 hP.o ) , while study j ng the available

nutrient status end pH of submerged rice soils et vary

ing nutr.itlone 1 environments, reported that there was 
slight decrease in Ntp.-M content of the soil as a result 

of rice cropping. Response to nitrogen application and 

increase in dry matter production was also noted, with

increase in nitrooen application.

Hoshita and Hang (1986) reported the distribution 

of different forms of nitrogen in the desert soils at 

Nevada Test site and in the sub-surface found that the atncn 

of total nitrogen was greater in surface layer and usua
lly decreased very sharply with depth.

•Sharma arid Mishra (1988) reported that nitrogen 
a e.n ]. ient. i on increased the amount of NH , — N. whp reas P and k- . -  . - j  . ~  . . . . . . . . .
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Ow
had no effect. Application on nitrogen caused, slightA
decrease m  available P content of soil as well P con
centration in soil solution.

(b) Phosphorus

Rice m  some soils do not respond to phosphorus, 
whereas the upland crops show a response to this nutrient. 
Lack of response is due to an increase m  the availability 
of phosphorus in wet land soils during submergence for 
rice cultivation.

Ponnamperuma (I955)^m a study on the phosphorus 
transformations under submerged condition, observed an

foincrease m  available P and attributed this hydrolysisA
of ferric and aluminium phosphates.

Chang and Jackson (1958) reported an increase m  
the phosphorus content under submerged conditions which 
may be due to the release of soluble P caused by reduct
ion of occluded phosphate.

Shapiro (1958) reported that flooding increased the 
availability of soil P and paddy utilised P more effici
ently under submerged conditions resulting m  an incre
ased uptake.

Basak et al̂ ., (1960) reported that increase m  avai
lable P ir waterlogged conditions was through the reduction 
of iron and aluminium phosphates.
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David (1964) reported that unless a soil is defici
ent m  P, yield response to P fertilizers m  field experi
ments could not be dbuamed.

Patrick and Mahapatra (1968) reported that insoluble 
iron phosphates that were not readily available to plants 
m  well drained soils undergo transformation to a more 
soluble ferrous form m  waterlogged conditions and act as 
a good source of P to low land rice.

Mahapatra and Patrick (1969) reported that Al-P and 
Fe-P generally increased and reductant - P decreased as a 
result of waterlogging. Ca-P was relatively unchanged.
The extractable phosphorus also increased due to water
logging.

Cholitknl and Tyner (1971) reported that Fe-P and 
reductant soluble - P were the most abundant inorganic P 
fractions comprising about 19-35 per cent of total P. Al-P 
and Ca-P comprised about 4-5 per cent respectively. Al-P 
was the major plant source and Fe-P was found to be the 
next available form.

Khanna and Mahajan (1971) reported that more than 
half of the phosphate added m  acid soil was converted to 
Al-p, 47-73 per cent at pH 4.7 and 35-36 per cent at pH 
6.6 followed by Fe-P with 18-44 per cent at pH 4.0 and 
17.3-1 per cent at pH 6.6.



13

Srivasthava ana Pathak (1971) reported, in their study 
of UP soals, trar the added P m  the soil kept at field capa
city moisture for three days can almost completely be reco
vered as siloid — p, il-p and Ca-P. Recovery m  the form of 
reductant P and occluded P was very little. Y^hen the soil 
'ns fractionated 100 days after P application, it was obser
ved that as time elapsed, the saloid-P and A 1-p changed 
gradually to Fe-P, vhich was the least soluble among the 
different fractions.

Vc_r (1973), m  his study on the availability of iron 
and aluminium phosphates m  acid soils, nas reported tnat P 
release increased with increase m  soil phosphorus status.

Bed^ra (1Q74) reported that m  acid soils, 90 per cent 
of the applied phosphate was transformed into aluminium 
pnospnate and iron phospnate.

Tnakkur et al., (1975) observed that Fe-P fraction 
formed the major portion of the inorganic P fraction. Al-P,
Fe-P and Ca-P fractions increased at both at flowering and

lnarv-sting stages of rice in all the ^rented plots. Maximum 
transformdtion of applied P into al-P, Fe-P and Ca-P was 
observed m  olo~s receiving tne highest does of P. There 
was no appreciable increase m  the reductant soluble P fra
ction even wnere une hignest dose of P applied.
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singh and Singh (ID 75) reported thas the increase in 
■^1-P a- n n x a l  sLaaes of waterlogging may be due to the 
transformation of Ca-P to this form because of the reduced 
condition. The decreased Al-P at the second and third 
stage during waterlogging may oe due to the cra'isformation 
of Al-P to Pe-P because of one lower solubility product of 
iron phospnate.

Maudal and Khan (1977) snowed that 60 to 70 per cent 
of Lhn applied p wjs found to rcne-in in soils n  fired forms 
as Pe-P ana -xl-P even after the harvest of rice plants.

S m g n a m a  and Gosvami (1978) reported that the P 
applied uo rice inc_eased the Al-P ana Pe-P fractions in 
latorxce soils.

Sha^ma ana Tri± a r m  (l9d4 ) sieved chat Bray's metnod 
extracts P muxnly from a I-P followed by Pe-P fractions.

Padu/aism et al_., (1985) reported that of tne
fertilizer P left m  tne soil after the narvest of crops.A
was founa transformea into Al-P (32.7/°), Fe-P (10.9%),
Ca-P (50/.) and reductant P (554).

Hahimairajd ana nayalagu (1985) reported that pro
longed submergence caused an increase m  the availability 
of le m  soil^ practically benefiting tne rice ciop. This 
suggest the necessity to ajply Fe (20 kg ha-1) along with x.
(60 kg na 1) to get higher yields along with iSI and K.
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Sharmu and Misnra (1985) reported that when soils 
are submerged, tne availaole P content of soil mcreaseo 
rapidly during the first 10 days, followed by a gradual 
increase atearning a maximum value by 30-40 days and then 
decreased slo j±j.

Dil3en and Dave (1986) renorced that with increasing 
levels of P apolication, the concentration of saloid P 
and Al-P m  soil increased significaitly. The effect was 
moic marled during the initial stages of incubation upto 
seven days. Both saloid-P and Al-P recorded higner values 
under field capacity condition as compared to flooding.
The concent of Ca-P continued to be higher m  soil at field 
capacity than at flooding after seven days of incubation.

Sarkar et al_., (1986) reported that due to submer
gence, phosphate potentials decreased with consequent incre
ase m  soil prl and m  hydroxide potentials of Al^+ and 
Fe .

Yaduvanshi et_ al., (1935) reported chat the major
portion of the added P, unutilised by the wheat crop, gets 
converted into T'l-P (41 per cent), followed by Fe-P (23.1 
per cent). The transformacion into Ca-P was of lower mag
nitude (16.3 per cent). Vuitn liming, a marred decline in



the conversion to Al-P and Fe-P was noticed. In the 
lack of addition of ferti izer P depletion m  *e-P and 
-1-P occurred m  the soil, Al-P and Fe-P were related 
with availaole-P m  soil,

Prasaa et al, (1986) reported that lowland soils 
contained higher amounts of all the inorganic fractions 
of P tnsr those of upland soils. Among the different 
anorganic fractions, the average relative abundance was 
m  the oraer Red-P/'Fe-P/’’Al-P/'Ca-P.

Sudhir yj- a_i. (1987), from lh»ir studies on long 
term fertilizer experiments on mollisols, reported that 
NPK fertilizers increased tne soloid-13, A^-P and Fe-P, 
reauctant soluble-P and available P status of soil.
Fe-P showed the highest increase.

_3?jT
Tne growing cro^s require adequate ootassium 

supply. The potassjum concentration m  soil solution is 
m  equilibrium with the potasn reserve of the soil.

Ponnairperuma (1965) reoorted that submerging the 
soil enhances the release of exchangeable potassium m  

the soil, he also reported that increase m  exchangeable 
potassium after submergence is highest m  srrongly acah 
latosolic soils rich m  iron. The increase m  the

16
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solubiliry of pouassiun under flooded condition helps 
to increase greater availability, at the same time caus
ing higher leaching losses.

du (.I960) reported that the rate of replacement 
of non-exchangeable no exchangeable potassium is more 
napad under submerged conditions than under upland 
conditions.

Mahapatra and Rajendra Prasad (1970) reported 
i h 11" n r>/cn argr in] fota ,'iutn ronl ' ril of about 0. ? me/ 
lOOg of soil is satisfactory for rice.

IRRI (1963) report shoz/s thar displacement of 
potassjum from the clay complex greatly increases tte 
concentration of notisctium m  soil solution.

Verma and Verma (1969) reported a positives 
correlation bet een available potassium and organic 
carbon m  alluvial soils.

Thomas (1964) showed that m  the top layers of 
forest so 1 1 s of Kerala, m e  potash content varied from 
0.18 to 0.37 per cent.

Mehrotra and Crulalae singn (1970), while study
ing the surface soils of Himachal Pradesh, reported that 
approximately 61.95, 31.06, 0 o19. 0.6 and 0.1 per cent 
of tne rotal potassium were present on HC1 soluble pot- 
assmum, fixed 'xotassium^ respectively //ere noticed m  

these soils.



Rajakannu et al», (1970) reported 1<,67, 0»53 and 
0o<i6 m/lOOg of available potassium m  black, red and 
alluvial soils, respectively.

Islam and Bolton (1970) reported that most of the 
non-exchangeable potassium was removed from unlimed soils 
between PH 5.5 to 7.

Primavesi and P n n a v e s i  (1971) reported that dry 
soul on submergence increases potassium levels m  soil 
solution.

ZiVokyan (1972) reported that llm effectiveness of 
potassium fertilizers was related more to the saturation 
of the exchange complec with potassium and to the ionic 
activities of aqueous extracts prepared with or without 
saturation wiln CC>2 ana to the potential c ana city of soil 
wit1" respect to potassium.

Tilali et al. (1974) reported that application of IC 
fertilizers influences the available and non-exchangeable 
potassium content of soils.

Cieedcvi nd i/^r (1974) r<=Dorted comparatively 
nigh values of total, excnangeable, difficulty exchangeable 
ann PCI soluolo potassium m  Kari, Karipadam and Ka/al 
soils of Kuttanaci.

p am and S m c h  (3 975) founo th it available potassium 
was oositivelv and siamficantl/ correlated with pH.
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lartme and Siarez (.1977) reported that potassium 

fertilisation increased the exchangeable potassium fixed 
and decreased tne non-excnanaeable potassium released.

Esakimathu et a_l. , (1977) reported tnat water-soluble
po^ assium >, as nighest during flowering stage, while exchan- 

geaole potassi mn was high aurmg transplanting stage. Nor'- 
0/chingpeble pota^sium w^s founa to be high during post 
harvest stane.

Pamani^ur (1973) i-̂ pori <~d hat n h i r  acid pytract- 

ablQ K as closely related to plant uptake.

Pamantnar and Guboam (19781 i^norted the influence 

of nitrogen and ohospnorus on potassium application and 
potassium uptake -'S distinctly pronounced at the tillering 

sragp of r9gi.

L]chrer (1979) reported tnat the potassium content 

jn the dry natrer of grass sword was dependent on the amount 

of available potassium m  soil.

Subbarao and Ghosh (1933) reported that under conti-
I

nuous croopi’ng, available potassium sho ;ed a significant 
posi^i/e npptionsbip wven yield.

Kapur, et ad., (1984), unile studying the potassium
response of maize and meat, reported teat the crop response 
to applied potassium will oe more m  soils low m  available 
potassium.
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Ganeshamoorthy and Biswas (1985) reported that conti
nuous cropping did not affect the exchangeable K content of 
soil.

Singh et al_., (1985) reported that soils of Haryana
contain 1.02 to 0.02 per cent total K, 915 to 4638 ppm HCjH 
soluble K, 131 to 675 ppm nitric acid soluble K (Neutral 
normal Ammonium acetate extractable K)̂  16 to 197 ppm and 
2.38 ppm water soluble K.

Singh et al., (1986)^while studying the K transfor
mations^ reported that a large portion of applied K was 
transformed to non-exchangeable form.followed by exchan
geable and water-soluble forms.

Sahu and Gupta (1987), while studying fixation of K 
m  some alluvial soils under alternate wetting and drying 
conditions by applying potassium at different levels^ found 
that 31 to 65 per cent of the added K was fixed. Fixation 
increased with increasing levels of K application.

GajDbhxye (1988) reported that both Tnceptisols and
iintisols appeared nearly identical m  the distribution of
K m  various forms .but there existed considerable vana- /
tion at series level whicn may be considered m  the manage
ment of K fertility problems when taxonomic information is 
used for profitable agriculture.



The soil pH is one of the important soil properties 
that controls the soil fertility. The pH of submerged 
soil has a marked influence on its capacity to supply nut
rients through its direct effect on nutrient absorption, 
concentracion of nutrients m  soil solution and indirect 
effect on chemical equilibria as well as sorption, desor
ption and microbial activity. All these effects have mar
ked influence on the absorption of nutrients by rice crop 
under submerged conditions.

In submerged soils pH influences the concentra
tion of iron, manganese and aluminium. At high pH^ rice 
suffers from iron deficiency and at low pH it is affected 
by iron toxicity (Ponnamperuma, 1955; Tanaka and Yoshida, 
1970) .

Yamada (1959) reported that potassium and phosphorus 
deficiencies are induced by excess iron.

Schatscnabel (1971) studied the causes and nature of
5"soil acidity and indicated that soil pH less than was/v

governed by release of protons m  soil solutions where as 
high pH values are associated with anological reduction 
of GO^. Increase m  pH of submerged soil also results m  

decrease m  concentration of Mg, Ca and Mn.



Moore (1972) reported tnat nutrient absorption by 
plants is maximum at pH 5 to pH 7. ,|

Boyer (1976) concluded that exchangeable aluminium 
was present m  tropical soils when the pH dropped below 6. 
But toxicity develops only at pH values below 3. TheI mech
anism of toxicity is often indirect through the inhibition 
of P and Ca and stimulation of Mn uptake.

I
Alice Abraham (1984) studied the status of exchangea

ble aluminium in the acid rice soils of Kerala and. reported 
that many of them contain A1 in toxic levels.

Helder and Mandal (1985) showed that lime requirement
values are generally correlated negatively with pH and

fpositively with exchangeable acidity, and exchangeable A1 
m  soils of most of the regions. I

Ananthanarayana et al., (1988) reported that pH yalue
can be used as a useful index for predicting the phosphorus 
retention capacity and buffering reactions undergoing m  
soils. j

I
The optimum pH for rice production is about 6.6. At 

this pH, organic marter decomposition will be high and̂  
microbial release of nitrogen and phosphorus from organic 
matter will also be high.
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°ice-based cropping system analysis

fa) Cropping systems suited to rice areas
Long term experiments have revealed tnatmthe soil

is exhausted by continuous cropping and as such yield'I
declines. To overcome this, suitable cropping systems 
have to be identified for better soil management and 
thereby provide a better economy for the farmers.

Lirn (1955) reported that continuous cropping with 
rice alone increases soil acidity.

Mohand and Cingh (1968) have found that contmous
Icultivation with rice decreases organic matter content of
]

the soil.

Mair and Singn (1971) reported that m  field exp
eriments on rice-based cropping patterns, the available 
nitrogen and organic matter content slightly increased.

Sadanardan and Mahapatra (1972) reported decrease m  

soil pH m  rice-jute and rice-nce cropping patterns. 1 
Several experiments have been conducted m  different parts 
of India to find out rice-based cropping systems suited to 
different areas. I

Sadanandan and Mahapatra (1972) reported that the 
maximum net profit was obtained from the crop sequence 
potato-rice-nce during the year 1957-68 and 1968-69 at 
Central Rice Research Institute, Cuttack.



Tripathi et al.., (1973) have reported nce-rice-
maize is suitable for the laterxte tracts of West Bengal.

Out of the different cropping systems tried, ince- 
nce-tapioca and rice-nce-bhindi gave the highest yield 
m  fj.eld experiment conducted m  AICRP (1977).

Purushotnamarl(1979) suggested nce-nce-greengram 
on the best suited for Coimbatore.

Sasidhar and Sadanandan (I960) reported that among 
the five rice-based cropping sequences, rice-nce-cowpea 
gave the higaest yield of rice.

VedapraJcash et al., (1982) obtained tne highest
average annual net return and ben fit cost ratios usingd-\
rice-chick pea rotation, followed by nce-lentil, nce- 
field pea and rice-wheat sequences.

Budhar et al., (1985) found that growing greengram 
as a pure crop and relay growing of cotton intercropped 
with cowpea was most economical than growing greengrass- 
sorghum -i cowpea m  the dry lands of Dharmapuri. For S I 
and YE monsoons, the sequence greengram-cotton + cowpea 
or greengrarr-sorgnum+cowpea was most economical.

Yadav and Sm g h  (198S) obtained an increased yield
of wheat crop after a Rnizobium—inoculated greengram orI
blacxgram. I



Sharrra et al., (1987) reported that cowpea, greengram
and blackgram could be grown successfully m  monsoon season1
without adversely affecting the succeeding wheat yield. The 
grain yield of wheat increased when legumes were grown for

i
green manuring or when blackgram stoves were incorporated 
m  the soil after picking up pods. This practice saves 
40-80 kg/ha nitrogen application of succeeding wheat.

Verma et. al_., (1987) noticed that rotational cropping
of rice-wheat and cowpea is good for maintaining fertility
status of soil. I

I
Mahapatra et al., (1987) showed that highest yield

was obtained with nce-potato and was the most efficient
l|sequence. Single crop rice m  rice-nce was the most 

inefficient one. Highest net profit was obtained with rice- 
potato m  Orissa.

Gangwar (1987) reported that pulses, oilseeds and 
cereals performed well in residual soil moisture dunngi 
rice fallows in Andamans. This indicates that intensive 
cropping is feasible m  Andamans and cropping intensity 
could be increased by 200 to 300 per cent. Of the crop

isequences studied, nce-blackgram, nce-sorghum and rice- 
nce-greengram gave highest yields. 1



Patel et al_., (1987) found that rice crop (Jaya) trans
planted m  July after cowpea and fertilised with 100:50:50 Kg 
NPK per hectare yielded 4 tons ha"^. 1‘ I

Sahu et al„, (1988) reported that rice-pea nut and |i
rice-blackgram had the highest total grain yields, closely 
followed by rice-wheat.

Selvaraj et al., (1988) reported that a rice-based '
cropping sequence with sesamrn, pearl millet, turmeric 
and cotton gave the highest net profit with a cost bene
fit ratio of 1:1:5. The sequence could increase the rice I 
production m  the region by 17^ per cent.

Biswas et al., (1988) obtained the highest yield |
of rice m  a potato-rice sequence. Rice after mustard 
and fallow gave idential yields.

Uttaray et_ al., (1988) reported that rice yield was
Ihigher from nce-peanut sequence than from a rice-wheat 

sequence. I

(b) Physico-chemical properties of soils as affected by 
cropping patterns

bong-term experiments have revealed that constituent! 
crops m  a rotation and their management have marked effect 
on the various physico-chemical properties of soil.



Organic matter status of soil is considered as an 
index of its fertility. Under tropical humid condicions, 
cultivation and cropping exhaust the soil organic matter 
more rapidly and uhe productivity of the soil declines.1

Salter and Green (1933) reported that crop rotations
Iincluding legumes maintained organic matter m  soil at jan 

optimum level.

Merchandanj. and Khan (1953) have suggested the
^ I1inclusion of legume m  cropping sequences for maintaining 

good fertility level m  soils.

Nxjhawan (1963) reported that continuous cultivation
m  a soil did not bring any change m  total nitrogen content

Ii o  ̂ ll

Mohand and Singh (1968) reported that continuous cul
tivation of n c r decreased the organic matter content of 
soil. |[

Sharna and Saxena (1970) found that under double
Icropped sequences, a positive balance of nitrogen could

be maintained. 1

Prasad and Jha (1973) reported that organic carbon vas 
significantly reduced due to continuous cropping with dwarf



Nair eu al.. (1973b) obtained an increase m  availa
ble nitrogen and organic matter content of soil due to che 
cultivation of leguminous crops.

Singh and Moorthy (1974) showed that the available
'rnitrogen was better maintained m  mung-nce-wheat than fin 

fallow-bairaw-wheat or fallo\v-nce-wheat sequence.

Sadanandan and Mahapatra (1975) have reported a maxi
mum decrease m  organic carbon content of soil due to con
tinuous cultivation of rice as compared to other cropping 
patterns. I

According to Wivutronguania and Tiyawallee (1984), 
multiple cropping systems deplete the soil fertility diff
erently, soil organic matter being depleted under all cro
pping systems. However, it was slightly enhanced wherei
legumes were included. |i

Hati and Ray (1984) reported that the nitrogen con
tent of soil and plant yield of inter-cropped ragi was
found to increase m  the study on pigean pea-fmger millet

iinter-cropping systems. From the results of wheat yield 
and status of soil nutrients after eight years intensive 
cropping. Mandal et al_., (1984) showed a declining trend
m  organic caroon and total nitrogen content of the soil.



Deka and Singh (1984) showed that total nitrogen andI
organic matter content increased m  all crop rotations 
except m  pure cereals (rice-wheat). i

A decrease m  total nitrogen content of soil after ̂ 
wheat has been reported by Yadav (1985). According to
Yadav and Singh, (1986), succeeding wheat after blackgramI
gave higher yield due to nitrogen fixation leading no a 
saving of 30 kg nitrogen/ha for the wheat crop. ,

l
Azam (1986) proposed that growing legumes m  the 

cropping system can increase mineralisable nitrogen m  soil,

Chaudhury and Veehami (1985) reported that the total 
nitrogen content of the soil remained unchanged after I
continuous cultivation of rice. IIPrasad and Palaniappan (1987) have reported that when 
the residues of the preceding crops m  the cropping system 
are incorporated into the soil, an increase m  yield and 1
fertility of soil could be obtained. I

I
Sahu et ad., (1988) observed an increase m  soil Ji

organic carbon under various cropping patterns. The least
increase was noted m  rice-wheat, sequence and highest, mIrice-cowpea sequence.



Cu3Lxvat.on of crops singly or m  sequence may not 
have a^y effect on the total phosphorus content of soil. 
Sadanandan ano tenaoaira (l972^)reported tnat there was 
no noticeable q a m  or loss of total phosphorus m  all 
cropping patterns tnea.

rtP the sare time, there are other reports which show 
that continuous cultivation causes a change m  available 
phosphorus stauus of the soil. Sturgis (1957) reported 
tha-1- aue to c o n n u o u s  cultivation of rice, the available 
phosphorus content of soil was reauced from 12.5 to 4.5 ppm.

G ^ o s h  e r a  K a n z a n a  ( 1 9 6 ^ )  o b t a i n e d  a  h i g h e r  s t a t u s  

o f  a v a i l a b l e  p h o s p h o r u s  u n d e r  a  c o n t i n u o u s  c r o p p i n g  s y s t e m  

m  p l o t s  w m c n  r e c e i v e d  s u p e r p h o s p h a t e .

Nair et aT. (1973 a) reported ttat there was an incre
ase of avai^aole pnosphoras in soils# wnen leguminous crops 
were grown m  multiple cropping.

S m g h  ara Pamamoorthy (1974) reported that the avai
lable pnosphoras status of s o n  was maintained better under 
mang-rice-wheat tnan under fallov-bajra-wheat or rallow- 
rice-vjneat.

Raqhavala anc Sreeramamoortby (1975) recorded a sliaht 
increase xr available phosphorus at the ena of three years 
m  all the rotations involving cereals and pulses.
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Subha Rao and Ghosh (i'981) reported that, intensive 
cropping aft cot the depletion of inorganic---? more than the 
depletion of organic-? in soils*

tad and. Goswami (1984) reported that continuous app

lication of phosphatic fertilizer in a rice-wheat cropping 
sequence for over ten seasons resulted in an increase in 

soil phosphorus, oarticularlv in Al-P and Fe*»P fractions* '

Wivutronguania and Tiyav/alfee (1984) found that in' 
three year experient, the application o f .P fertilisers for 
two consecutive years gave a higher soil P for the third

Hand a. 1 et ala (1984) noticed that -due to continuous .■j.. -if— j

cropping and manuring in a jute-rice-wheat rotation, an 

appreciable build-up of available P in soil has occurred®

Yaduvanshi et ale (1985) reported that after fivetJ-fV im i'm  r«a.f

years of continuous cropping and manuring in a long-term 

fertiliser experiments the net gain in s.oil P progressively 

improved v/ith increasing doe©s of P application»

liana et al,0 (1984), from their study on crop yields 

and nutrient uptake in a cropping -sequence, observed that 
nitrogen and phosphorus uptake of crops decreased with 
curtailment in fertiliser dose*



I

From his study of the different cropping systemsl
Yadav (1985) reported that the available P decreased from

l
18.4. to 14.5 kg/ha. 1

ISagar et al., (1986) nave stated that m  wheat-rice
rotation, fertilizer should be applied to wheat rather' 
than to rice and that if wneat receives adequate P appli
cation over a period of time, P application to the rice
can be reduced. P was more available after rice harvestI
than arter wheat harvest, because soil P is more available 
m  submerged than m  aerated soils. J

Verma et al_., (1987) reported tnat continuous cro
pping increased P status over the initial value, when P

I
was applied in the cropping sequence.

" Gill ec a_l., (1987) reported that m  the case of j
groundnut-wheat ana greengram-wheat crop sequences grown
m  soils lovf and medium m  phospnorus, both groundnut and

I
greengram responded w=ll to phosphate application and had 
marked residual effect on the succeeding wheat crop. j

Sahu et ad., (1988) reported that available P and
Iexchangeable K decreased m  rice-blackgram sequence, where

there was maximum grain production.
m )  Soil potassium

'  '  I
Sturgis (1936) reported a reduction m  tus exchangea-

i
ble potassium content of soil due to continuous cultivation 
of rice.
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Sadanandan and Mahapatra (1972.a) reported that after 
completion of each rotation, the total potassium content of 

the soil decreased, the maximum decrease being observed in 
cont.inuous cultivation of rice. _ '

Lai (1973) reported that the available potash decre

ased with increase in cropping intensity.

Ghosh and Kanzaria (1964) reported that there was no 
change in total potash in soil by continuous cultivation 
with addition of potassic fertilizer.

Nair et al.,' (1973 b) found that the available pota

ssium content slightly improved'when leguminous crops were 

in rice-based cropping systems.

Sadanandan and Mahapatra (1974 b) reported that in 

the cropping pattern rice-rice, there was a slight gain 

in exchangeable potassium.

Singh and Ramarnoorthy (1974) found that available 1 
■potassium was maintained better under mung-rice-wheat than 

under fallow-baj re-wheat or fallow~rice~wheat.

Clerk and Mack (1974) found that exchangeable pota
ssium decreased under continuous cropping for four years 

without fertilizers..

Raghavalu and SreeramaMoorthy (1975) reported that , 

in all rotations involving cereals and pulses, the availa
ble potassium status decreased.

grown



VerkaLesh et al.., (1982) showed that after six years
of cropping, rice-wheat cowpea along with fertilisation 
the available k was still the lowest m  soil.

Wivutronguanxa and Tiyawallee (1984), from tne 
results of fertility changes under cuffeient multiple cro
pping systems, reported that available K was relatively 
nether ir soil after three years.

Mandal et ad., (1984) reported that continuous m o 
pping and manuring in a jute-nce- beat rotation increased 
the available K status of soil ir plots which weie fertilised.

Yaauvansm et al.., (1984), from the results of nutri
ent balance studies under cropping sequence m  acid hill 
showed that HC1 soluble K increased with m g h e r  doses of v 
fertilisation.

Verrra et al.., (1987) reported that continuous cropping
coupled with fertilizer application resulted m  only s) i ant 
decrease ir availaole K was lesser. The decrease m  plots 
which received potassic fertilisers was less than those 
whicn did rot receive it.

Sahu et al_.' (1988) reported a decrease ir tne availa
ble C and excnangeaple ±\ ir rice-blackgram seauence wheie 
the g r a m  prodact^on was maximum.



Soil pH :

A change in the biotic conditions can be brought 

about by the differential absorption of nutrients by plants 

and by their excretions into the soil. The_preferential 

absorption of cations and enions by growing plants may cause 

changes in pH of soil.

Kanwar and Prihar (1962) reported that continuous 

cultivation of crops that use ammonium results in the lower
ing of soil pH.

Sadanandan and Mahapatra (1972a) reported that 

maximum decrease in soil pH was in the cropping pattern rice- 

jute-rice and rice-rice,

Lai '(.197 3) reported that soil pH decreased with 

increase in crop intensity from 100 to 400 per cent.

Raghavalu and Sreeramamoorthy (1975) reported that ■ 

reduction in pH at the end of three years in all crop rotations 

involving rice, wheat, greengram, maize, bengalgram, bajra, 

barley and blackgram0

Juo and Lai (1975) reported that continuous cropping 

for three years resulted in decrease in soil pH0

Sasidhar (1979) reported that continuous cropping 

decreases pH in soil* The rice-rice sequence causes more 
acidity in soil*,

35



Sahu et al_., (1988) reported that nce-rice-cowpea| 
recorded least soil acidity and gave good grain production. 
He also reported that fallow-rice-rice produced less acidity 
m  soil than any other cropping systems tried.

(V) Organic carbon Ji
Poyser et_ al_., (1957) reported that there was an' i

over-all decrease of 27.5 per cent organic carbon during
25 years of cropping. Doyle and Halmlyn (I960) reported 
that a reduction in organic carbon content of soil takes

I
place as a result of continuous cropping.

Sadanandan and Mahapatra (1975) also reported that I
I

there was a decrease in organic carbon content of soil due
to continuous cropping. The maximum decrease was observed

i
in n c e - L i c e - n c e  sequence.

Sasidhar and sadanandan, (1979) also reported that 1 
continuous cropping affects the organic carbon content of| 
soils. The maximum decrease was observed m  n c e - n c e ?  
sequence. The least was noted m  rice-nce-cowpea/pulses„

, N 1Mandal et al_., (198^) reported that continuous cro
pping decreases the organic content m  soil. l

I
Deka and Singh (1984) reported that organic carbon

i
and total nitrogen content decreased m  soil after conti- I 
nuous cropping for eight years. The loss was maximum m  

rice-wheat rotation.



Sanchez and Lopez (1986) observed a decline m  organic 
carbon m  soil due to continuous cultivation. The declire 
was minimum m  pious which were receiving organic matter or 
green manure.

Sahu et al_., (1988) also found that continuous croppirg
with cereals decreased tne oiganic carbon content of soil.
Ho’ ever, organic caroon content of soil increased with cro
pping patterns like rice-cowpea, nce-greengram, and rice- 
pea"’% nun.

Nutrient requirement of crops included m  the cropping | 
sequ.ence

Rice

(a) Nitrogen

Matsushima (1965) reported that the amount of nitrogen 
absorbed at the flowering stage is small as compared to'the 
amount absorbed during vegetative stage.

Sadayappan and Kolendaiswamy (1974) reported that 
increase m  plant height with increase m  levels of applied 
nitrogen.

Sushamakuman (1981) and Surendran (1985) also reported 
that increase ir plant height resulted with increase m  

nitrogen.
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•benkci and Behera <19 61), and also De Datta and 
Suijiuh (]93l) reported that tiller production increases 
with increase ir nitrogen.

Rcthiram ec ad_» / (IS ̂ 5) oo served steady increase ir
yield with enhanced dose or nitrogen and the hionesu ya el d

-1was obta_ned witn 160 kg of iT ha .

Pillai et_ ad., (1978; suggested that more than 100 
-1Kg ii ha need ror be auDlicd for realising yield potential 

and tia/iEiur yield.

Sharma (1980) foa~>d than increase in nitrogen rares 
-1f_oni iero to 15 0 Cg m  increased average yield from 1.75 

to 5,56 t ha “ and further increase m  nitrogen rates ad/2 
co profit.

Si ign and -doni.̂ cil (1978) reported than ootj.mum rat0
for Jaya was 158 Kg II ba . Singh et al̂ . (1978) reported
th_c the onto.-nun and most profitable ritrogen rate for

-1Jaya vac l^o Kg n na .

Rao and Ra m a m j  it (19 71) found uhat increasing nitro
gen level from Zero to 180 Kg na~“ increased the g r a m  yield.

Verjtcippswa-a] u (1978) stared that straw yield increased 
With nitrogen le/DJ s aoto 200 kq ha , beyond which it 
de^_ined.
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Tne trials conducted at \gncultural Research Station, 
Kauai, anady (1985} reported that increase m  yield of rice 
was observed apco ]50 ĵ g N ha .

) Phospnoru s

Phosphorus is one of the three major nutrients essen
tial for plant gro rth. It is second only to nitrogen.

Mitsui (1955) reported that phosphorus applied to rice 
plant is urilised dui_ng the enthal l^ght- to 13 week:c of il s 
growth.

’UKke^een and. Patrick (1968) found that rice plants 
accumulate about tjo-thirds of total phospiorus at heading 
stage ana about 80 per cent of the pnosphorus of the entire 
plant is stored m  g r a m  at maturity.

Sanu and Lenta (1966) reported that response to P is 
increased when it is applied m  conjunction with nitrogen. 
According to De OatLa (1970), m  the aosence of phosDhorus 
response of m g h e r  nitrogen lG'/el was negligible.

Khatua and Saha (1970;, Tewari and Thakur (1976),
M a t  raa; raj i <md Maylager (1935), and Didi 4sde and Wadjafa 
(1986) leporteJ that phosphorus sj.gni hoanrly mcieased rice 
g r a m  yield,

(c) Potassium
Rice plane nbsoibs m u m  more potassium than m  tro- 

gen and pho pnorus. The amount of potassium absoibed is
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an a v e r a g e  o f  4 j '"g n i t r o g e n ,  30 Kg r n o s p n o r u s  and 75 kg 

p o t a s i i  i r o n  a n e ^ c a r e  o f  l a n d ,

d i n g  t o  I i i k t e l ° e n  and F a t n c K  ( 1 9 6 3 ) ,  a c r o p
_  i

p_od u c j .^ g  0 0 0  kg o f  g r a m  ha rem oved  40 t o  90 kg o f  

p o c u s h  .

G i “ s r  (1 96 9 )  f o a n a  t e a r  r i c e  c j -op  p r o a u c m g  o n l y  

1000 Kg o f  g r a i n  rem oved  2 0 , 6  kg  or  n i t r o g e n ,  1 0 .3  kg o f  

i i o r m o r u c  and ,>9,3 g o f o ,d .3 1  from  on h e c t a r e  o f  l a n d .

-e l x c e  c r o p  r r o d u c x n g  8 t o n n e s  e a c h  o f  g r a i n  and 

s t r a w  was f o u n d  r e  remove 19z kg  o f  n i t r o g e n ,  80 kg o f  

p h o s p h o r u s  and 2 ^ 0  kg o f  T o t e s  p e r  h e c t a r e  ( Iahapacra ,

1 9 0 8 ) .

I n  g e n e r a l ,  t h e  n i g n  / i e l  d i n g  v a r i e t i e s  o f  r i c e  r e n o v e  

n o n  s o i l  150 vg c f  n i t r o g e n ,  80 Kg o f  p n o s o ^ o x u s  and 240 kct
_  i

o f  p o t a s n  t o  p r o d u c e  7003 r o  8000 g g r a i n  na „

2 * a spL ? o tauQ

( j. ) Ni m o yen n u c r i  _ i  on o f  sv/e^t  p o t a r o

3\/eex p o v u o  r e s  o^as Tiom r o  n i t r o g e n  Lhan t o  any 

o t h ° r  e s s e n t i a l  n _ n e r a l  n u - u s i t ,  Jh onson  and a r e  ( 1 9 4 3 ) .

T s a i o  ar d f u j i s e  (196^)  o b u s m e d  a f a i r l y  c ] o s e  r e l a  

t i o m t i p  oc^v-eon n i ^ r o g  n c o m e n r a e i c n  m  Lac v h o l e  p l a n e  

and l e a ^  a_ec  i ^ J e  , o f  s e a t  p o r a t o .



''ccorcung to M?ir et _a]_., (1976), tub^r yield and'
total nifoaen uptake \ as increasea witn nitrogen apoli- 
cation.

Ai’en (1°86) obcerveo there tuoer size and tuber con
tent of 1 W  increased rf]tn ncroase m  application.1

mabef=r~,th imrm ana Monankumar (1936) r e c o r d e r  an 
increase vine growth with increased 1 PK application.

~ ~ ) choedho^us nu~rition of 5ve°t potato.

i lorgnn (1934) reported m a t  suoer phosphate m  fer
tilizer mixture gave significant increase m  tuber yield.

lanonr ano Samuels (1957) end alien ("976) reported 
increase m  tuber yielo due to phosphate application. |

*■ Prasad et (1°82) reported that phosphorus
apdicitjon enhanced tuber formation when it is applied

Ialongwith and other fertilizers.

Pabeeiathumma and Pohankumar (1986) observed that 
pnosphato application m  the form of rock phosphate en- | 
hanceg tne /jcld.

m ;  Potaŝ -i-ur nutrition of Sweet cotato
Dotassium is required for the formation of carbo

hydrates s ch as sugar*3 r nd starches and for tneir trans
location from one part of tne rd ant to another. It is
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also essertial for m e  synthesis of pr^ieir m  plan:, 

mhe crop duality also is inproved b y  noiash. It also
I

nelps i p the development of healthy root system.

I
hcott (.1950) has reported 'tha+' ootash fertilizers (

influence tne size and snare Ox sweet notntoes. |l
l

Landman ant* Samuels (1957) reported an increase 

m  yield of marketable swoet potatoes vith increasing 

rotisn aprl lc-tm o n . I
Ur Lyo (1 973) snowea thai jotash application sig

nificant]!. increased th« vield of swee-c potato tubers.
“ “ H

Gooc fiey-Sam-aggrey (1976) reoorred that ferti- 1

lizers containing higher amount of povash (448 kg/ha 

of sulphate of Potasn) ana NIC ratio of 3-4 aave maximum 

t u b e ’- yielc and lo er vine yields.

Prnsao er al_., (1982) found thar an increase m

DVail-blp ool-assiurn in soil increases th<= uptake of n u t 

rients and ruber yield.

Lahiya and ^estoge (1976) suagested that sweet pot-
iato removed larger quantities of potash as corrvoared to 

nitrogen and pnosnhorus. cron producing 4 q tonn 1 s per 

necrare removed 190 kg nitrogen, 75 kg pnosphorus and 

390 ka note-sh rpr hectare. ^
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^W/an , (1964) showed that heavy application
of mcrogen caused excessive vine growth. I

Thomas (1965) observed significant increase m  yield 
of vine by nitrogen application. He also reported that
maximum number of shoots was noticed m  plants receiving

I88 kg of nitrogen and 80 kg of potash per hectare.

Merita (1967) reported that excess nitrogen resulted 
m  excess ro P growth.

Morita (1967) reported favourable effect of spilt 
application of nitrogen, once at planning and again 30 
days after, on moderating cop growth during tuber forming 
period and enhancing top growth during development period.

Mandal et al., (1968) observed a sigmficanr mcrea-i
se m  sweet potato yield upto 75 kg nitrogen per hectare.

i
They have also reporred a maximum yield of tuber by 

the application of 100 kg nitrogen per hectare.

Mandal and Mohanlcumar (1971) found that the size of 
tuber was not influenced by nitrogen but higher levels of 
nitrogen resulted m  an increase m  the number of tubers 
per plant. I

Dasharathi and Padmanabha (1972) obramed a signi-i
ficanc response of sweet potato to application of nitrogen 
upto 80 kg.



Kudrekri et _al0, (1973) showed, that increase in 

nitrogen beyond 1 1  kg/ha did not produce any increase in 

yield of cov;psa.

Godsase and Dongale (1984) reported that on an 

average the crop absorbed 1087 kg nitrogen to produce one 
quintal grain yield®

Vinodkumar et ajl0. (19 85) found that the nitrogen 
content in leaves, stems, pods, husks and grain v/ere enhanced 
with increasing levels of nitrogen.

Khandkha?i et al,f (1985) reported that the crop 

responds vie 11 to K and P fertilisation and yield increase .. 

with increase in rate of N and P.

(2) Phosphorus nutrition of cowpea

Phosphorus has a definite stimulatory effect on the 

multiplication of rhizobia which in-association with legu

minous plants fix atmospheric nitrogen.

Robert and Olesen (1944) as vie 11 as Parr and Sen 
(1948) observed that the uptake of nitrogen by leguminous 
crop depend on phosphorus supply®

Parr and Bose (1944, 1945) revealed that cowpea res

ponded highly to phosphate application.



S a m s  (19 55) reported tnat ircreasmg the rate 01 

phosphorus increased nodulatj on j.n co> pea.

Sharia and Garg (1975) reported m a t  g r e m  and dry 
matter proauction ot c o m e i  increased sigmri^annl/ due 
to phospnorus application upto 70 kg phospnorus per neatare.

The trials conducted at Ri e Research Station, Pautambi 
(Annual Report, 197 6) revealed chat application cf 20 kg 
phosphorus per hectare throunh soil plus 20 kg phosphorus 
througn foliaqe gave the na/itura yield of i02? kg/ha.

Subramonian et al_», (1977) reported than 25 kg
phospnorus na  ̂ recorded the ipamura grain ^_eld of 
1863 kg ha"''-,

Jayarani and Ramaian U98Q) suagested J'he appl^cft1 on 
of 26.9 kg P2 ° 5  ^ a,= tn<= economical! j  optimum dose ror
the crop.

Panasrfatiy ec al_„, (1986 1 found that apo]j.cation of
N and P increases the noaulatron m  cornea.

Krrsnnamoorthy et ad.. (1985) reported that an increase 
m  NPK improved the yield of cowpea.

J a m  et_ al_., (1986) reported tnat at higt er le nl s  of
phosphorus there was ai increase in arc matter producr on, 
number or seeds per pod, weight of po^s, and ieight of gram.



Potassium nutrition of coqpea

Tiwari (1965) reported that response of cowpea to 

potassium has been low in Africa, although Potash applica

tion of 40 kg' ha'*‘L had increased nodulation in Eastern 
Nigeria,

Jacquinot (1967) reported that this element is trans 

ported mainly to the stem in the early stages of growth anc 
later to the seeds,

Worley et (1971) suggested that the level of
-1sorl potassium snould not exceed 42 kg ha

Badiger, et al., (1982) reported that fertilizer 

potassium improved yield and quality of pulse.

Sadasivam (1985) found that the pulse plants having 

good K status produced better grain yield and showed an 

improvement with K fertilisation,

Subharamu et al0 , (1985) .reported that foliar appli

cation of K improved the yield of pulse crop and Dubey and 

Shinde (1986) have shown that increase in K fertilisation 

improved the yield.

The requirements of nitrogen,, phosphorus and potass 

have been established under specific conditions and. 

for specific genotypes, Jacquinot (1967) reported



s e e  a s  h a r v e s t e d  f r o ^  o n e  h e c t a r e  o f  l a n d *  R a c t i e  

a n d  P o b c r t  ( 1 9 ^ 4 )  r e p o r t e d  t " > a t  e a c h  x o ^ e  o f  c o w p e a  

s e e u s  r e m o i  c s  f r o  a o b e  s o i l s  t h e  m n e i a ]  ^ u t r i e n t s  a t  

t n e  r a t e  c f  a o  r g  m a r o g s n ,  1 7  k g  p h o s p h o r u s  a n a  A S  k g  

r o t a s ! "  «



MATERIALS AND METHODS



l A T E ^ I A I S  a A D  fl E T u O D S

^ t u c y  t i e d  " N u t r i e n t ;  a y  n a m e s  m  t h e  r i c e -

b a c e a  c o n  n g  s y s r e m s "  w a s  c a r r i e d  o j t  b y  c o n d u c t i n g  f i e l d  

p  c p e r x n e m s  an^- t o r v  s t u d i e s ®  I t  c o n s i s t s  o h :  —

a 0 ^ 2 e l a  ° \ p e r i n s n t  f o r  s i x  s e a s o n s  o v m  t w o  a g r i c u l t u r a l  

y e a r s  ®

3 o ^ t a d i e s  o r  t h e  d y n a m i c s  o f  n u t r i e n t s  N # P  a n d  K  x n

s o i l  m d e r  i n f e r ^ n t  c r o o p m a  s e a i ^ n c e s .

C a S ^ a d i ^ s  o n  r n p  u ^ t a t e  o r  o l d e r  n u h j p n ^ s  o y  m e n  \r L d u a "1

c o p e  i n  c j < i  C i o n u n j  s c q a c r c p .

D o  e c o n o m i c s  o f  m c ’- ' P m a  p a t t e r n s  s t u d i e d ®

a Q ^ i e l c  e x p e r i m e n t

1 o P - ^ p e r - m e n t a l  s i t e

T h e  f m l a  p / n e r ' i n e r r s  u e r e  c o n d u c t e d  c o n t i n u o u s l y  f o r  

s i v  s ^ r s o r ^  s t  j t a n g  f o n  ! ° b n n r /  1 9 p l (.c’umrnr>r 19^'') t o  

J u n e  1 9 8 2  ( S u i m e  1 9 3 2 )  a t  t h e  R e g i o n a l  R e s e a r c h  S t ^ t ^ o n ,  

t p j p  ( C e r t m c l  “’o n e )  P a c t o m D i ,  E x i s t e n c e  o f  f a c i J m e s  

f o e  c o n t r o l l e r  i r r i c a  i o n  o s  /-ell a s  d r a i n a g e  i n  t n e  e r o e r J »  

m e n t a l  i i c i o s  i ^ b l e d  t h e  c u l t u m  o n  o f  v a r i o u s  c o m r o n c n l  

c r c o s  i i  a  n c e - o a s c d  c r o p p i n g  s y s t e m  T h e  e x p e r i m e n t a l  

f - e l d  ^ e l p c i  c a  n r  p u n ^ c r  n c p  f o r  t  o  c o n t i n u o u s  

s ^ d ^ o n s  p i  o r  t_o m  o e  n o  l a i d  o i t 0 T h e  s m l  o x



the experimental site is a sandy clay loam and is typical 
of the wet land rice fields of the locality® The physico
chemical properties of the soil are presented in Table-1®

Table-1 Ehysisco-cheroical properties of the soil

rsicai properties 
Coarse sand (per cent) 24.0
Pine sand (per cent) 22.7
Silt (per cent) 18.0
Clay (per cent) 34.3
Textural Class-sandy clay loam 
Bulk density 1.18g/ml<>

Soil pH
Organic carbon (per cent)
Nitrogen (per cent)
Total phosphorus (ppm)
Available P (ppm)
Total potash (ppm)
Exchangeable potash (ppm)
C.E.C. (C mdle kg"1)
Exchangeable hydrogen 

(C mole kg 1)

5.06 
1.6160 
0.1606 
900
18
1200

40
5.6 
1.21

b
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Mexico oxepical data fion 1st. February 1981 bo 31s4- Mg / 153.,
Tob2 c - 2

Raxrfall Temperature 0°C Relative
Maximum Minimum numicatv

(% ̂

reoruar/ 1981 0 35.8 21.3 87 .0
March 198i 12.4 37 .0 22 .5 91.4
April 1981 66.0 36,0 25.3 97.0
May 19Si 49 .6 34.5 24.6 96.0
June 1981 93.0 28.7 23.3 96.2
July 1981 99.2 29 .6 23.5 96.0
August 1981 353.4 29 .0 23.3 95.0
September 198i 14.1 29 .0 23 .7 92.0
October 1981 238.7 31.? 23 .4 84.0
November 1981 1..2 .0 32 .3 22.3 81.0
Decemoer 1981 58.9 33.5 21.4 92.0
January 1982 0 34.1 20.4 91.0
February 1982 0 3 6.2 21.7 89 .0
March 1982 62.0 36.6 23.5 91.0
Apra 1 1982 66.0 36.4 25 .2 96.8

May 1982 176.7 34.9 24.8 96.1
June 1982 1122.0 28.5 23.4 96.2
J u.ly 1982 549.5 29.4 23.5 96.0
August 1982 647.5 29.0 23.2 95.2
September 1982 OCO<ro 29.0 23.6 92.1
October 1982 3 5 7 . 3 31.0 23.5 84.2
November 1982 96.0 32.0 22.4 81.2
Becenber 1982 0 33.2 21.5 92.0
January 1983 0 32.2 ?2.4 81.2
February 1983 0 36.0 21.5 90.0
March 1983 52.0 37 .0 28.3 91.2
April 1983 65 .0 35.8 25.4 97.0
May 1983 52.0 34.6 24.6 96.0
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season and weather conditions

The weather data recorded at the meteriological 

attached to the Regional Research Station# Pattarribi 

February 1531 to May 1933 are presented, in Table-2 
Fiq0 1 . 2 and 3*

Cxparimenta1  details
Design of the experiment 

dumber of Treatments 

Cropping -ueauences 
P e rt i 1 :L s e r t r e'a tme n ts 

tio. of Replications

Total number of plots

bros3 plot size 

Met olot size

Randomised block deoic- 
6 x 5 =  30

- 2

60

3 x 2 m
0 i C m3 i5 j 4 ^  tit*) * » i

Irrigation channels of 50 cm width were provided on 

sides of the main plot so that each plot could be irr.M- 

?-d or drained as required„

1 tz. n": T”11

The follov?ing five cropping sequences were included 

;he experiment with six treatments for each crop®



Stssssar Sheriff Rofei
sytbol CPmsjd) (VirippOS) (Kun&kaa)

Ai. Rice Ri^s Rie@
Stseefc ijferha&o Rio© Rice

A3 ce^sa rdce Rio®

*4 Daincha Rise Rise
o Fallmi Fdce r BS&\•j  ‘liw  •>*» c^,.

r̂eefersant Fertiliser tEBatssoats for all the febsse
e y a b o t

4

' ft

Gorapoaenfe crops of the sarjaeace
F s l l  r o c  a m e n d e d  d o s a  

3 / 4  o f  t b s  rocicistsanded d o s ©

3 / 2  of fens r e o c g s a o n d s d  d o s e  o f  H P  «&& S
3 / 4  o f  t h e  r ® s o s m \ e n d © &  d p s ©  c f  n i t r o g e n

a n d  £*six d o s e  o f  P  a n d  K
3 / 4  o f  • t h e  rosdas'rsadad d o s e  o £  P  d a d

f u l l  $0 &® O f  55 @li.d iC

3 / 4  o f  t h e  r e a o K s n o n d s d  d o s e  o f  ^  a p d

f u l l  d c s ®  &£ n mi-3. P

The layout plan is gifen in f.ig6 /
g Q ^ o i f i p M o a  o f .£**%. va^efcie.s n se d  i n  oacpegi^esu

Xno 'oasisfciea namaiy TrtVeni and- Jaya %?er<a need ivi 
tha study, ffriyend is a high yielding* short duration



(about 100 days), short—suatured and photo-msensitive 
variety evolved by a cross between Annapurna and Ptb 15.

Jaya rs a high yielding, roedxura duration (about 125 
days), short“Statured ana photo-insensitive variety evol- 
vea by a cross between J (M) 1 and T 1£_1„ It is a stable 
yielaer with wide adaptability.

II . Sweet Potato (Ipomoea batatus)

The byond H-A-2 evolved by a cross between 
Vel3 adanph (a local variety) and Triumph (An American 
Variety) was used in the experiment. It produces medium
sized, pink ..coloured skinned tubers having yellowish 
w m t e  flesh.

III. Cowpea (Viqma sinensis)
£New >ra variety of cowpea was used for the study. 
k '

The plants are bushy m  nature and branclnng. The pods 
are small. Duration of the crop is about 90-100 days.

IV. Daincha

It is a green manure. The plants are bushy and 
resistant to drought. At the time of flowering it is 
ploughed into rhe soil as a green manure. The duration 
is 90-100 days.



V. Fallow
wGJ'j- iC j, •„

r£h© land is feepfe fallow for the season without any 
cultivation*

vx»

1* E&ces rice crop la ail the three seasons 'woto
transplanted in th© EsainfieXd*
csuraegys v*ot our series «  raised In all the three 
seasons aad 20 so 25 days old seedlings were transplants- • 
to the ntairiflold*
Cultural .pra#tj<5eyu

%£%■s £i©ld preparation for rice consisted of fear 

plcaaghings aa& micldliage Uh© insads were trlnawad ©nd 

plastarod* after which laveXX&ng ©S each plot, teas seas,,

• i 3 E s a ^ a ^ a ^ s B £ & a a s ' ■

• fertilisers ware applied as par treatrs^s ta "2, 

and according to package of practices reeoesnezuSatioas 
of ths Kerala Agricultural Uawcrsityy l§8$0 3?ho full 

reoessmeacted close consisted 8PK. 73«*3S«35 for driven! 
and 9’3**4S~4S Kg/ha respectively for JsyaQ 23itrogea {as 
urea 45 per sentI was applied ia two split doses for 
•rriveiil* at planting and one month after transplanting 
and in'three split dosaa for Jaya* half at planting^



one-fourth at 30 days after transplanting. Phosphorus 
(as Mussone phosphate 24 per cent an(i Potassium
(as muriate of Potash 60 per cent K^O) were applied as 
basal dose to both the varieties. Treatments T , T^,
T^, T5 and Tg were appropriately modified an already 
indicated and applied.

Transplanuir.q:

The variety Tnveni was transplanted during the 
summer season (Punja). A spacing of 15 x 10 cm was 
followed.. Java was transplanted during the Khanff 
(Virippu) and Rabi (Mundakan) seasons at a distance of 
10 cm between rows and 10 cm between plants. Two seed
lings per hill were planted m  all the cases.

Intercuiuivauion and weeding

Gap filling was done one week after '^transplanting\
Plots were hand weeded once at 30 days after transplan
ting and later arter another 15 days.

Irrigation and water management:

All w e  plots were irrigated whenever necessary 
to maintain 5 ctp water level throughout the growing 
period. Tne water was drained out from the pious 15 
days before harvest.



Seealirgs were dipped in parathion 0.05 per cent 
solution before transplanting. Prophylactic plant pro
tection measures were taken against the attack of pesos 
and disenses whenever necessarv.

harvesting and Threshing;

Two border rows of plants from all the four sides 
or eacn plot were renovea. Tne remaining plants fron 
oil thr £-1oLs were harvested and. Lhre^iied separatclj ana

ii) Sweet potato.

Preparatory tillage.

The lard was drained out completely and che soil 
i as allowed to dry. ine soil was brought to a fine 
tilen bv oiggmg ro a depot of 25cm. hedges of 35 cm 
height weie made ao a distance of 75 cm apart.

Planting;

The 7ireD ere cut into 25 cm bits and planted on 
one ridges ao a spac ng of 2 0 cm beoween vines, using 
sirgie Vj-ie curling per hole. The vine cuttings were 
planoea with -che middle poroion buried in ohe soil and 
both the cut erds exposed.
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i p  :

- 1rar n yexc r a n r c as app] iea at tne rate of 1 0  ha 

p -rne J. - 0  o- preparation of the lane. In adoi tion to this, 

n  rt-licers \ t ridied at rollo/i c, fates:

h o-one’" 7o kg ho L av'ea

ni ospr'orus ^ 0 <:G p a as rrossoone rock onosohate
- 1ki'a '’inn 75 r i ha ao rnriah op p otash

'',n;ror]nP was aepli-d in t o eq al split ^oses,

■'"u t h n- x i r t a o j anc p c <- rr>na f r u r  /o r ] s

k t e i  nianij „ i^e -Tull coses of phosohnias anr\ potasn

e n  anpL_ec _t trr Lime of olanr_n_,.

Irj'QrCul'La t on;

hh0 wqcq r arr raftl n to r'a«rji- vcre co cuctod

f on er} s aJ_J' r k  lj^ m l  j r -  p r m r  to pnl 3 ca^io*1

of crwrh 0 Oo r r^rogen. Thr ]°vplopmcrt o r '"me 1 1

tenc cn ti cers c-e ^ pv°at'"a b * s+-J»-011rt the \ m e  occas - 

_oral y o 1 “-he r ^ i o d  cr activ" iro hj .

irrigation or ~ r IJ nrnrrpni:

l th L 0= pi3 nJ-]cri S a m c i . n t  moisture was 

'inc- 1 t n ip a -o a. for ^ r l  ps'ab] lsa^ n4- of uho c r*ias. 

k e r i r  ar-* nope /ao p ovid'-c. Ia.“io^tion wao applied 

o^c _n 4 o lo "-c v n o o  c r 1  ̂ o 2 - nftc jl ni o.ng

and ha-o ar^er^ o oi n ■=> _n ac. s.
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PIam: protection;

Sumithion 0.1 per cent was sprayed at 30 da^s 
interval, after planning as a prophylactic measure 
against the attack, of sweet potato weevil. Against 
the arrack of minor pests like leaf feeders, Ekalux was 
sprayed at 0.5 per cent.

Harvesting}

The border rows of plants from all the four sides 
were first nanested and removed. The remaining expert ~ 
mental area was then harvested and the tubers and che 
vires were immediately weigned and recorded.

in) Cowpea;
The land was drained fully and the soil was allowec 

to drv. Tne soil was prepared to a fine tilth and leve
lled ensuring deep digging prior to the preparation of 
the land.

Seeds and sowing;

Seeds were sown m  furrows at a spacing of 15 x 15 
cm and covered with soil.

Manuring;

at the time of land preparation and incorporated into the
Farm yc-rd manure at the rate of



f -tD J.

soils m  addition# fertilizer's v/ere also applied at
I

the following rates:
- 1

N itrog en ' 10 Kg ha ~ as u r e a s

Phosphorous 50 Kg ha x as Mussorie rock phosphat
4

P otassiu m  ' 5 0 Kg ha’"" as muriate o f  potash

The entire dose of nitrogen# phosphorus and pota~- : 

ssiurn was applied as basal dressing at the time of plan
ting .

Intercultivatlon and v/eeding:

Gap- filling was done ten days after s o w in g .  Weed

in g  and hoeing operations were conducted three and six 

v/e ek s af te.r sow 1 ng.

Irric;ati on and water manaoe-ment:

A. light irrigation and was given four days after 

sowing. S ubsequent irrigations were given once in seven 

G a y s ,

Plant orofaction:

As a prophylatic measure, 0.2 per cent sevin at 
“ 1500 1 ha was applied at an interval- of two weeks# from 

one month after plantinc.'

■ r v n s r  i n r'r -i ~ i v r - ~y.;, t -

Tvjo border rovjs of plants v/e re removed. The rertK- 
Lnir.o ex r <er.iraenta 1 area -was harvested bv cutting and
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removing the plants at the ground, level along witr the 
pods. The pods were chen separated and shelled. The 
grains were dried under the sun, cleaned and the weight 
recorded,

iv) Daincha;

Preparatory tillage:

Tne land was drained and the soil was allowed to 
dry; ploughed twice, clods were Droken, and levelled.

Seeds and sovn ng:
Daincha seeds were broadcasted after mixing it 

with three times its volume of sand to ensure uniform 
coverage and harrowed to cover the seeds with soil.

M a n u n  ng;

No manuring was given.

I n t y cultivatj on and weeding

No mtercultural operations 'were carried out.

Irrigation and water management

No irrigation was given. The sprouting occurred 
using the available moisture of the soil. The soil moi
sture buil|j[ up during the summer showers enabled it to 
be grown as pure ramfed crop.
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P1 a n h p r o t <=» c t! o "

Mo plant: pcotect J.on operations wore carried o’at.

Ha rv e s t inn :

Hervosti rsp was drone j turned lately af ter f 3.overino -and 
at about 3 aontns after reeding. ‘The plants are cut at 
th° base,, ctomed. and nlooohed into the soil

v) Fallow:

No c r o p  ■ • ■ a s r » i s e d  in  t h e s e  p 1 o t s  ■. The f i e l d  wa5 

rd oughop  a prr o t la-ve 1 1 '••d arid J e f f  a  i b o u t  »nv  e t o p  f o e  

f r o  ■/1 r i r r r  s e a s o n  >

v 1 1 J ij-tas of plant.inn and harvest of crons included, in 

i the crooojnn senuoncs

The data's of nlantina and harvest of 'various crops 

included j.n th0 cronninn senmences are presented in Table—3,

Table—3

Pates of planting and harvest of various crops in the

Croopino Sequence

Crooni nc seouenco (a.i 1 Pedd.v —Peddv —Paddv .

Surnrner Paddy V i rinpu paddy Muno.akan Paddy
Plant- Harvest- Plant- Harvest- Plant- Harvest-
’•ho ing i no ing, ing ing.

1981-82 P .  2,81 13,5.81 16.6.81 3.10.81 6.10.81 25.1.82

1982-83 9.2.8? -6.5.82 15.6.82 1 0 .in.82 13.10.82 11.2.83
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( !■- r 7 C; 0: .f -pad c3 y —p a d d y

p,i •)pyvv_'% y P.v/O-'P-t
Y e a r Fct^tO - Virippu Rice Itundalran Rice

Plent- Harvest- Plant— Ha rvsst- v.lant- Harvest
3 n 0 ing. m g  . m q ing mg.

1 9 3 1  _p,2 1 1 9 Pi'! 13.6.81 16.6.81 3.10,91 6 ,10.81 25,1.82

1982-83 9,2.82 6.6,82 15.6,82 10.10.62 13 .10.82 11,2,83

Croppi no neouence (A~ ) Pulse-paddy-p. 1cdy

------------------------------------------------

1;; 1, P-11 sc Virion.) Pi.cn pijndata n P i c>'
'/ pa ;a r" p] ~:nr.. - Ha rvest- Plont- H-rvest- Plant- Harvest

i.rvo Xno i.na i no; ing nng

19SI-82 11.2.81 13.6.81 16. 6 .. 81 3.10.81
i O P, ? _ P. ̂ Q _ 9 ̂ CS 6.6.82 15.6,82 10.10.32 13.10.82 11.2.83

Cropping sequence (A/ )B^inchc-paddy-]seedy

p ■ ;r ?' ' 1 ̂ r* D;i i n cb a V i r i csvy P. i. ce Hand“Pan Rice
Plant.-
i 'r9 i"t

v rv-° ̂ - oi nt- M-nvost—■i 'or; " "*' ’ i no no
Plant- Harvest- 
inn inc

1981-«?. 1 1 . 2  . 81 1 9 , 6 , Pi 1. 6 ,  0 .  P 1 3,10. 81 6 . 10.81 25 ,1.82
19 98-8 3 9.2.62 c  ■' a y  / - -t '  -\ o ' - ,  yn .  O .  o /. 1 O .  O .  O 2 L u ,  .1. P . .  0 1 3..10.82 11. 2. 83

p  p  n  r"  — tC: O 0O u On C 0 ( n ) F O "! 1 O'■; —  0 . *  FF y-pnddv

Surmer nn 1 ] v • Tjr'ii 0 j no M •1 no 0 k  n n i o s
l: 0 r? r Plant- Harvest- Plant- Harvest P1 a n t - H a r v e s t -:: ng in g  m g  i rg •» ncf 3 no

1981-82 - 16.6.81 3.10,81 6.10.31 25.1.82
1982-93 .... 15.5,H2 1.0,10.82 13.10.92 11,2,83



VIXI) Pre-harvest: observations;

I „ Rice

Sampling techniques

Random samplxng technique was adopted to study the 
agronomic characters such as height and number of tillers.
Five sample units of 50 x 30 cm were randomly selected from 
each plot. Biometric observations were recorded first at 
30 days after planting and subsequently at an interval of 
15 days.

a) Plant height

Hexgnr of plant was measured from the ground level up 
to the tip of the top most leaf. '

b) Tillering

Total number of tillers of plants of the five sample 
units were countea and the nurtber of tillers per square merre 
computed. The number of effective tillers was made au the 
time of flowering.

II. Sweet pouato

Sampling technique j

I
Three rows were selected for observation from eacn plot 

and five plants rrom each row, thus making a total of 15 
plants for each pior. ^



a ) nencrth of iiair shoot.

The length of mair shoot of the observational plenus 
was measured, iron case of the rnair shoot up to the too or 
the leaf tip.

b ) N tpk er or branche s .

The nuroer of branches was counted for each obserm- 
uional plant, first 30 davs after planting and subsequenul, 
at 15 davs interval.

H i .  C o fped.

damplirq technique.

Random sampling technique was adopted for selecting 
rows and plants for observations. The plants selected 1 1  

uhe rovT was taken as uhe central p] ant of the rectangle.
In this way, three rectangles were selected ir> each plot. 
There were nine plants i p each rectangle and thus^27 pla
nus were tawen from each plot for observation of the 
characters, 
a) Piant height

The height or the selected plants were measured from 
the ground level upto the tip of tne uop most leaf, first 
an 30 days after planting and subsequently at 15 days 
interval.



rb

b. The number of branches were counted from each sample 
plant, u r s t  30 days after planting and subsequently at 

15 days interval„

P a i n c h a

Samplirq technique.

Random sampling technique was adopted to select 
observational plants for measuring the plant height, live 

sample units of 50 x2 0 cm each were selected irom eacn 

plot and tne hcignt was recorded first 30 days after sow

ing and subsequently at 15 days interval .

Plc-nt beiqnt.

A.11 tne plants from each selected samples were ta/en 

for measuring uhe m a n t  neight. The height was measured 

rrom the ground, le ̂ el upto the tip of the top^most leaf.

IT. Post-harvest observations

1. Rice

a = yield of grain and straw-

The plot-wise yield was recorded after cleaning and 

aryxng to per cent moisture level. Tne straw was dried 
m  the sun ana uhe yield was recorded. In botn cases the 
per nectare yiela was then computea.



11 . Swee~c Potato 
a ° Yi el d of tub er s ■

The weighs of tubers yas recoraed irarnediately after 
the narvest. The yield per hectare was computed.

13 * Green weight of vines:

The green weight of vines was recorded immediately
after the harvest and the per hectare yield was also
computed.

I_I„ Pulse (Cowed) .

a. Yield of grain.

The yiela of grcLin after air—drying was recordeo 
plot<=wise and per nectar^ yield was calculated on t m s  

basic.
b. Yield of haulm-

The sun-'Oried weiqht of haulm was recorded plot-ixse 
ana per hectare yield was computed.
IV, Daincha.
n . Yield of green manure

The crop was harvested plot-wise and tne wenght of 
green manure ooth stem ana leaves included was recorded. 
From tness data per hectare yield was computed.

G8
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B . Soil studies

Studies on the changes m  physico-chemical proper
ties of soil due to cropping sequence were made. The soi] 
from each plou /'as analysed ror the various physico-chemi
cal properties refore the commencement of the various seq
uences and treatments and after each component crop.

1 • Collect]on of soil sa noies.

For the purpose of collection of soil samples, each 
plot was divided into four equal parts. From eacn pari, 
one soil sample collected iron the plough layer usir
a soil auger and four samples tnus obtained uere mired 
togecner thorougn] y and the composite sample was

1 3 * Processing of soil samples for chemical anal,sis

The a_r,-ur:>ed samples were powdered and passed 
tnrough a tvo mm seiv^.

f If • Aral ytical methods

The methods followed for the analysis (physical and 
cfierucal ) of soil samples are given below:

a . Meclo u c a 1 ana 1  ysi s .

4ecsanical anal/sis was carried out by International
Ci

prperce retnod (Fcgoer, 1950).
D . pH

Tne pH was determined using a P e m n  - Elmer meter 
with a soi]. varer ratio or 1.2.5.
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c „ Proar11 c carbor

Walkley and Black's rapid tiuration rnethoa has used 
for the deter mi’" a Lion of organic carbon (Jackson, 1967),

d , Total aitioqen

Tne conventional Kjelaanl's raetnod was used ror the 
deternination of notal nitrogen (Jackson, 19^-) . 
a"/c..ilaole nitrogen - Detenrcred by the alkalirc oerma'i-

ganat distillation meuhod (Suboiah 
and ksija, 1956).

e * Total ^rospnorus

The precipitanon method of Jackson, vzlljr.

f . Tonal potassium by Flame photometer method. (Black, 1985)

g „ ^vailaole phosphorus

The available phosphorus was extracted by Bray ho, 1 
extractant (0.25 d HC?. and 0.03 d NH^F) Amrnomum phospho— 
molydo olue colour developed v/as determined by the menhod 
or Dickman and Bray (1940) .

avdildble potassium. This was determined by extraction 
vith neutral normal ammonium acetate and determined flame 
Dho-comeuncally (Black, 19S5).
C . Studies on m e  uptal e of plant nutrients 
1 • Collection and preparation of plant samples
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l . Rice

The plants selected for recording various biometric 

observations were harvested after recording the observa

tions and used for plant analysis. After air-drving the 

plants, the grains were separated from the straw. Straw 
was chopped info smell bits and fhorouohly mixed. The 

grain and chopped straw samples were then oven—dried at
 ̂ r~y60 C and separate.lv around to fine powder for chemical 
a n a 1 v s 1 s

II . Sweet p o r n  to

The marked plants selected for recording the obser
vations were also used for plant analysis. The vines, after 

sun-drying, were oven-dried, q round .to fine powder .i n an 

electric grinder and used for chemical analysis.
The tubers were cleaned thorough.ly,. cut into small’ 

slices, dris -d first in the sun and later oven dried at 60°C. 

The dried s 1 ices '-ere ground into a fine powder in an elect

ric grinder for chemical analysis.

711. Cowpea

The marked plants after harvest '-'ere sun-dried for 

a few days. ' The'/ v/ere then oven— dried and ground, into fine 
oowder.



The sun-dried pods were shelled and the g r a m s  powder
ed and used for cnemxcal analysis.

I'/l Daincha

The sample planus after narvest were sun’-dried for a 
few aays. They were then oven ■'dried, powdered and used for 
cheraica] analysis.

I I . Methods ot analysis!

The plant samples were analysed m  duplicate for 
nitrogen, phosphorus and potassium using standard analy
tical procedure as outlined m  Piper (1950) .

i
Statistical analysis

The various analytical data collected from the experi
ments were subjected to statistical analysis by the test 
of significance aJC yj,





RESULTS AND DISCUSSION 

^ • Field experiments

Table54 to 24 present various biometric observa
tions of the different summer crops m  uhe various sequ
ences experimented*

Tables'! and 5 present data on the height of the 
rice plants in cm at successive stages of growth CSummer 
1981 and 1982) of variety Triveni. From these results 
it can be seen that the treatments and periods have sig
nificant effect, ?mong the treatments T^, T,_ and Tg 
have maxxmum effect* Maximum plant height is observed 
to be attained on the 60th day m  all treatments.

From the above dafca^it is clear that plant height 
is significantly affected by nitrogen. The treatments 
where the nitrogen supply has been decreased , T0 and 
T^) recorded significantly lower height than the treat
ments with the full dose of fertilizer. In treatments 
Tj- and Tg onlyythe level of P and K respectively have 
been decreased to 75 per cent of the quantity as n  
and therefore the heignt of plants under the treatments 
are not significantly lower tnan in the full dose of N,
P and If le. T^. This shows that height is more influen
ced by nitrogen. The effect of nitrogen m  sicrnificantly



Table-

rieicrt-c of piart rn cm at successive staaes of
OAftp rice var. Tnveni - Summer 1981

1 reagents d3Ys . a ̂ harvest Mean T30 45 60

T 1 42.6 50.4 69 .1 70.1 60.6
T

2 41„4 59 . 5 68.5 69.5 59.7
r~\
“3 39.6 57.2 68.5 69.0 58.6

41.6 59 .9 69.3 69.5 60.1

T5 42 .4 60.4 68.7 69.5 60.2

T 6 d / .5 50.4 63 5 73.8 61.3

Fear 41.7 59. 6 68.7 70.2

CD = for treatments = 0 .664
CD = f or perioo s = 0 .271
$ J  k j o\)



Height of plant m  cm at successive stages of 
qrouth rice variety T n v e n i  - Summer 198?

Treatments Days -At harvest Mean T
30 45 60

T 1 38 o 0 52 . 0 70.0 6 8 . 0 57.0

X 2 38.0 50.0 6 8 . 0 6 8 . 0 55.0

T 3 34.0 49.0 6 8 . 0 67.0 55.0
36.0 50.0 69 .0 6 8 . 0 56.0

T 5 38.0 51.0 70.0 6 8 . 0 57.0

T 6 38.0 51.0 70.0 67.0 56.0

Mean 36.0 51.0 69 .0 6 8 . 0

CD = f or treatments = 0 .6543
CD = for
(SV- It-vd J

period = 0 .27
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Table - 6

- 2Number of txllers ab successive stage of growth m 
rxce v a n e u /  Trxvenx - SurpLmer 1981

Days
-i- x. 6 u t^cnt 30 45 60 't harvest Mean

T
~1 543 578 446 408 *90.7
m
“ 2

520 502 530 391 435.7

T 3 510 499 429 378 454. c
T~4 5 17 504 *30 390 460.0

~5 528 509 439 39 6 468.2

T 6
530 512 440 398 47.0

ilean 52^.6 577.3 452.3 393.5

CD lor orcaurrenus = 1 .35
CD for per_ods
£ J h u t )

= 0 .620
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Tabin-7

~ 2Nuirber ol tillers ar successive stage of qrovtb m 
rice variety Trxveni - SummeJ 198?

Treatments _ ------------   , ,
30 45 60 At harvesr liCdP

T i 535 520 438 390 470.7
r-\
~ 2 Id 5 44 0 390 335 412.5

T 3 4 ?o 425 380 327 400.5
495 455 4±0 350 430.0

T t o 1 0 49b 425 380 452 .5

T 6
49 0 478 415 372 43o.7

Mean 497.0 470.0 409.0 359.0

CD fox treatments = 1.272

CD ror periods = 0.52



enhancing plant height in rice is veil known. The lack 
of effect of both P and K in increasing the plant height 
is also equally well documented (Surendran, 1985 and Barnes 
et alo, 1986)„

Tables 6 and 7 represent the number of tillers at 
successive stages of plantgrowth of summer rice, variety 
Triveni during the years 1981 and 1982. The periods and 
treatments have a significant effect. The treatments T2 

and T, show maximum tiller number than other treatments. 
The maximum tiller number have been expressed in all the 
treatments by the 45th day. Beyond the 45th day an incre
ase m  tiller number has been recorded only in treatment 
T2<» At harvest, a decrease m  the number of tillers has 
been noticed m  all the treatments. This observation re
lates to the number of effective tillers under various
treatments. The number of effective tillers is signi
ficantly more for the treatments and than for all 
the other treatments.

It is very clear from the effect of 
decreasing the level of phosphorus to 75 j 
recommended level as m  rreatments i* and

tre a tm e n fc s th a t
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Table - 8

H e w h t  of Cowpea plane m cm at successive

saasesj* growth - Sumner 1981

Treatment ---
Number of days

30 45 60 At haxvesr Mean

T 1 34.8 49.8 63.5 75.0 55.7

T 2
31.9 46.5 60.2 69.5 52.0

T 3 31.5 45.2 59.0 6 8 . 1 50.9

r4 32.5 49.0 61.6 71.6 53.6

T 5 32 0 9 49.5 62.0 72.5 54.1

T 6 33.1 47.8 62.2 73.1 54.0

Mean 32.8 47.8 61.4 71.6

CD
CD
7 | W ;

Treatments
Perrods

= 0.610 
= 0.249



Table-9

Hexqht of Cowpea plant m  cm at successive 
stages of growth - Summer 1982

Humoer of days 
Treatment ---- —  — - ——  —  —  -■■■■■■--------   -.....— —

30 45 60 At harvest Mean

T 1 29.0 43.5 56.8 6 8 . 0 49.3

r 2
26.9 41.2 54.8 64. S 46.8

T 3 26.2 40.0 53.5 64.0 45.9
m“4 27.2 41.5 55.4 65.0 47.2

r5 27.5 42.0 55.9 65.4 47.7

T 6 27.7 42.2 55.0 65.5 47.8

Mean 27.4 4i.7 55.3 54.0

CD = Treatments = 0.612
CD = Periods = 0.237

1 ‘f  !■> i m i ]
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Table - 1  0 

1981 Summer

No. of nooules Pod chaiacters
pe; plant. (Co/'oea)______   and seed w^i jhL -i iw ! vr o-

nSrju?-
es

Noaule 
' eiaat 
(in g)

No. of 
poa/ 

olant

—No. of 
seed/ 
pod

Length 
of pdd 
(in or)

100 so 
e oh
( m  gl

T I 20.c 0.8 10.4 15.9 1c .8 7.'
T*

I
1^.8 0.6 9.2 15 .0 15.0 O.d

i—i-5 7.2 0.0 9.0 14.9 14.5 1 0.6
i—i
4 19 o 5 0.0 9 .4 15.7 15.2 10.9

IL0 l9 o 8 0.0 9.8 15.7 lc .4 j o.r

P6 70.1 0.0 10.2 15.8 15. S  ̂ 1

C D. = 0.104 nC Gr>_0„:M5 o.d-0,^60 mo_o.?52 GO 0.
{1>°i 2ev<r' l j



In the treatment the NPK doses applied were only 1/2 of 
that in treatment T .

The observations on tiller number show the vital 
role played by phosphorus m  maintaining the total number 
of tillers and also the effective number of tillers. It 
is all the more so m  intensively cropped sequences accor
ding to Tewan ana Thahur (1975). The present, observation^ 
are m  agreement with the earlier observations.

Tabled8 and 9 present the height m  cm of the cowpea 
plant (summer) at successive stages of growth during the 
years 1981 and 1982. It is evident that both the treat
ments and periods have significant effect:. The maximum 
plant height is observed at 75 days m  all the treatments. 
This corresponds with the grand stage of vegetative growth 
viz. flowering. Among the treatments T^ le. full recommen
ded dose of N P and K and T. le. fall dose of N and P and 3/4o
dose of K record the maximum plant height.

In the cowpea plant^the role of P along with initial 
booster dose of nitrogen m  the maintenance of plant height 
has been brought our. The significant action of P is due 
to its indirect effect on root nodule activity and consequ
ently the nitrogen fixed by rhiaobial association (Ramaswamy 
et al., 1985). This is partially substantiated by the data



5 3

TaQ 1 e-1 i 

1982 Sunnsr

io„ Oi. noc lies Pod cnaracTp ^
'"'j atn^rt ""i ant (Co' o~_J ard sr^d ^ u b t

No, cf 
_s

Todule
<=iorTC

in 3 ;

N o . o f
rod/
plant

NO, Of 
sp^ed/ 
pod

j-enath 
of rod
( m  c n)

1 no „ 
v'B a i

(-LT OJ

*7I i 8,7 OoO 9,9 15,6 15,8 1 1  . 2

T J 2 6 , 2 0 , 0 8.4 14,5 14,2 1 0 . 8

3 i5 .5 0 , 0 8 , 0 14,2 14.0 1 0.7
17,3 0 , 0 8 , 8 15,2 14.6 10.9

lr 1 1 , 9 n „ 7 9,2 15,4 15.? 10,9

rc
Q O

-  O « £ 0 o 7 9,5 15.5 15.3 1 1  »Q

CoDo = 0 .1 83 NS 00=0,162 Gp= 0„246 C.D.= C.D.=
0.253 0,771

^°/ level )
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Tabl=*-22

Nuntoej. or orancnes of covrpea at diff erent stages
of growth - Summer 1981

Treatment: 80 da y b 45 da/s 60 ctays harvest: Meai

fl 3.8 4.5 4 . S 4.3 4.4
T
~2 3,3 3.7 3.9 4.2 3.7
T 3 3.0 3.5 3.2 4. 1 3 = 6
T 4 3.5 3.9 4.2 4.3 4.2
r5 3.5 4.2 4.5 4.5 4.2
T 6 3.o 4.3 4.5 4. S 4.2

Mean 3 „ 4 4.0 4.2 4.4.

C.D for treatment = 0 . 2 1 2

C.D ror period
37. < w J )

= 0.40



T a b l e - 1 3

Number o~ b 

of

ranches
grovirth -

of con'pea 

. S u m m e r _

at different 

1982

stages

Treatment- 30 days 4 5 days 60 days At harve st Mean

T
1

3.4 3.9 4.39 4.4 4.0
2.95 3.4 4.1 4.1 3.6

T 3 2 . 8 3.3 3.9 4.1 3.5

T 4 4.1 3.7 4.1 4.2 4.0

r5 3.2 3.7 4.2 4.2 3.8

^ 6
3.3 3.8 4 .4 4.3 4.0

Mean 3,3 3,6 4.2 4.2

C » D  r o r  t r e a t m e n t = 0 . 2 0

C.D for period
Itvd)

0.38



u"' nodale number ind noaulc weight presented m  the Table 

lOu li. I'- pay oe seen rnat both numoer of nodules and 

noduie weight _s Q^cieascd by the reduction of phosphorus es 

seen m  treatments T ? anj t  .

Tables 1 0  dnc 1 1  a ”1 so present the observation on 

njrnhce of T"ods ^er plant, lencth of pod enc 1 0 0 -seed wei- 

gr « 71 ge erel trend observed brings oat tne importance

Oi P 'no tC kv t-e maintenance of cod diameters that contri

butes to a t p n  5ecd j iclo. ThLt,/ tro?tn",n's ih’cn ere 
la ;r r n i da ] a/ of P anc Y aecli cither marg trail 

as in t^eatn^nts T„, ard or saostentia.ll / as in ^reat- 
rr-ns T-, Pa c la pr ore’-? a t c r n  f c s  tor the pod

r,har3 cts’“s , Ga plan o b s s v a t i o n s  o p  eff a°t P on pod
C M L a c t nrj.  ̂ mil'll o o s r~c-x n_i_ona on tr,o effect n on oco

c aj '■cters a eT r ',/,t nJ.''v'rr lpv°1 s f v on

so ae of n  or cr>J ced c u r f C  n s t  cs an cogpeo h o p
b a m  a o c r n a [ - a ^ a

Tabl e 1? ana 12 r°rrer,enr ^-na niub01" or br nches
2 q or sirmer 19o 1 ird *98?. i'1prC j q s ni f i c m r

n 1 j s'"ice a1-" aCn treeJ ts _nd io^s. ^he tre u

r na rT'~ a i°rc n tb cjalit/ a r ^ L e f  to i r g T
Z

it hp e  bee- c e c r f o v  s i g n f i c  ni ly mrr-cse'' tie nuro^r 
Oj rruc^ri-, ~t _ '-ten ^i i lo note that the nrmb-r 
D1 ncroc- y a £ nci u offectec an tc<- tn'c P"s Tr ard r ,,b v.



Table-14

Length of m a m  snoot of sweet potato m  cm at 
different: stages of qro\rbh variety H-42 

Summer 1961

In days
At30 45 60 harvest Mean

T 1 56.3 120.3 150.0 160.5 1 2 1 . 8

T 2
52.2 1 1 0 . 1 140.5 155.0 114.4

T3 48.8 105.8 138.2 152.0 1 1 1 . 2

T4 51.8 109.0 138.7 154.0 113.3

T 5 53.2 1 1 0 . 8 142.0 156.5 114.2

T 6
56.2 120.4 150.2 161.2 1 2 2 . 0

Mean 53.0 112.S 120.2 156.5

C.D. for treatment = 3.10 
C.D. for period = 1.27

[ t y j  l l U l i j



Table-15

Length of iraip shoot of sweet potato in cm at
d^fr grent sraqes o£ growth 

— - Summer 1932
'vanet / H-42

Treacment 30

In days 

45 60 At h arve st Mean

T 1 54. 1 120.9 150.0 156.0 120.2

T o 50.0 110.2 145.0 152.0 114.3

T 3 48.0 108.0 14-2.0 150.0 112.0

T u 4-9.5 108.0 144 .0 152.0 113 .3

TS 50.7 112,0 146.0 153.1 102.7

T 6 54.1 122 .0 122 .2 156.4 120.0

Mean 51.0 113.5 146.3 1 l3 .gr
**■ ** ~ ~ " ' '

C o L o x. or u>rpatmenc = 3.120
C.D. for period
s /, i W  )

= 1.267

T (



C1 i')
0 d

whetein one of the nutrients viz., P or Kk have been applied 
at a lower dose. In fact, such a trend has been discovered 

for pod characters also* It has to be emphasised that as 
the number of branches increase so will be an increase in 
leaf nodules and hence increase in leaf area index* This will 

enhance the photosynthetic rate* Thus, in the maintenance 

of a higher yield, the role of N- and K has been brought out 

by the data pre-sen ted* Similar observations have been made 
by other workers such as Sharma and Garg (19.75) *

Tables 14 and 15 represent the length of main shoots

of sweet potato in cm at different stages of growth for

summer 1981 and 1982* The result shows that the treatments

,-nd neriods are sianificant. The treatments T„ and Tho 1

gave the maximum shoot height. The maximum 'shoot height is 

noticed at the harvest per? od in all the treatments. The 

result indicates that N and P at recommended levels are 

required for the maintenance of optimum shoot growth through 

out the crop period. Thus, decreasing marginally the amount 

of applied potassium without changing the levels of L-T and *
P (T^) dees not significsntly affect the shoot growth. In 

all other treatments, when more than one nutrient (T£ and 
Tjj), or a critical nutrient such as N or P (T^ and T^) has 

been decreased it leads to a decreased shoot lenath. ' Similex
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Tabie-15

Number of brancnes of s^veet pouato at different 
suages o£ growth ■— Sumner 1982

Days
‘Trea'cment 30 45 60 An harvest Mean

T 1
6.7 8.7 1 0 . 6 1 1 . 2 9 02i

^2 6.3 7 .9 10.4 10.5 8 . 8

~3 6 . 0 7.8 9.5 1 0 . 2 8.3
T 
~ A

5.5 8 . 2 10 o 3 1»0 . 8 8.9

T 5 6.5 8.4 10.4 10.9 9.0

T 6
6 . 8 8.5 10.4 11.0 9.1

Mean 6.4 8 . 2 1 0 . 2 10.7 1

C.D. for Trearment = 0.234
G.D. for perr od = 0.523

(hi- hud J

*
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Table-17

Number of branches of sweet pota-co at different 
sraqes of growth- Sumner 1982

DaysTreatment 30 45 60 at harvest Mean

T1 6.4 8.3 9.8 10.3 8.7

T2 5,8 7.5 8.9 9.6 7.9

T3 5,7 7.5 8.3 9.5 7.9
rP“4 6,1 7.9 8.2 9.7 8.0
T“5 6,2 7.9 9.3 9.8 8.3

T6 6,3 8.1 10.1 9.7 8.5

Mean 6.|) 7*f 9.2 9.8

C.D. for 
C.D. for

Imlj

treatment
per_od

= 0. 
= 0 .

,235
.492



Tab l e - 1 8

PiarrL heigdr m  cm at successive stages of 
gro ~th or Ddincra - Summer 1981

I o day sTreacme-Tc — --  — -------- —
30 15 60 A. t harve st Mear

T
1

30.0 50.0 69 .0 108.0 64.

T ? 30.0 52.5 67.0 105.0 63,
T~ 3 32.0 50.0 6 6 . 0 1 0 0 . 0 62

31.5 49 .0 6 8 . 0 1 0 0 . 0 62

T 5 23.0 47.2 6 8 . 0 69.0 60

r 6 23.0 3-7.2 6 8 . 0 104.0 61

tieaa 29.8 49.3 69.3

. for treatment = 0.620
- £ or period = 0.360
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Table-19

Plant height xn cm at successive sta< 
growoh of Daineta - Summer 1982

In days
Treatment 30 45 60 At harvest Mean

T 1
32.5 53.2 74.5 1 2 0 . 0 70.0

T 2
30.2 50.2 72.0 1 1 0 . 0 65 . 6

T 3 29.0 49 . 0 71.5 108.0 64.3

T4 31.4 51.0 72.8 115.0 67.3

T 5 32.1 51.8 73.4 117.2 68.4

T 6
33.0 52.2 73.5

t

117.5 69.0

Mean i 31.3 51.2
&

72.9^ 114.6

C.D. for treatment = 0.6x3
C.D. for period = 0.352

I $<J lull! J



-"e Pc.gpt ir err1 at successive staaos or arov^tb 

(Pooled data VirxPpu 1°81)

T a b l e - 2 0

Seque- Tieatrre os Per^oas m  aa\ s
nccs T ' 1 P 2 T 3

m
T5 T 6

O 
m

i

45
(C2 }

o0
(c„)D

90
(c4 )

At harvest
(Cj- ) Mean

A 1
67.530 6 6 . 6  60 65.930 67 .180 67 . o80 b8.030 54.400 63.533 71 o 03 74.516 71.941 b7 . 2 1 0

A 2
c j . _ 2 1 6 6 050 oo . 2 0 0 67.4^4 o7 ° 66 68.286 54.S20 6o„685 71 °93 74.701 72.0Q1 67.499

1 o 70 002 69. j 24 6 8 . _/ 62 69. Id o9 SOS 70.028 54.97^ 67.008 7 .°OD 77.060 73.338 o9 d 70
A 4 72. ..90 71.7 bS 70.69d 72.1Q 2 7° 192 72.316 56.71o 67.SS5 7^ -25 80.053 77.185 71.SQ 3

*5 72.6^0 71.858 70 .388 72.52? ^2.522 72.452 
MEAN C

56.31_ o l .128 77 7o5 SO.855 77.S 6 o 72.165

S 5 o.0/9 5' 906 5^.002 55.o7? 5d ° 34 d o 030

c./L. 6 o o50 65 600 64.313 6o .1 d0 oo . 42S 0 6 .482

C 3 75. ,2-J 74 73 0 7j> .520 74.3.6 7o.078 75.334

C 4 77. 77.292 76.166 7/.5o8 77.S32 '78.070

C 5 75.240 74.232 73 570 74.590 7" 9 '"’ 6 75.140

TM 70.18o C1,l 55.4j d
TI1! 69 .292 CM, 6 d 018
ti 3 68 415 cm 3 74 .752
tm 4 69.757 cm 4 77.437
t> 5 70.049 CM D 74 6°4
/ /7 b ^  J , ,

CD VALLEs (. > "/ ' 'I
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dbservat:s ons on the effectiveness of more than one nutri
ent m  the maintenance of a high level of yield as well 
as yield contributing parameters have been worked by0Mandal 
et al., (1976), Allen, 1976 and Prasad et al.., (1982).
The present observations are m  agreement with these 
findings.

Tables 16 and 17 present the number of branches of 
sweet potato at different stages of growth for the summer 
1981 and 1982. The data again bring out the need for bala
nced NPK fertilisation for maintenance of high number of 
branches for sweet potato plants.

Tables 18 and 19 present the plant height m  eras, at 
successive stages of growth of daincha for summer 1981 and 
1982. At the rime of cultivation of summer daincha, no 
treatment had been given and therefore the observarions 
made m  1981 on rhe xntial daincha crop did nor show the 
treatment effects. In 1982, the observed differences in 
the plant height have to be attributed to the previous 
vinppu and rnundakan crops, wherein differential treatments 
had been applied. It has been indicated m  materials and 
methods that for the daincha crop, no manuring had been done 
and only the rice crops m  the sequence had been fertilised.

Table-20 presents data on the height of rice plants 
(Java) m  cm at successive stages of growth (pooled data)



for the vj.ri.ppu 1981. The plant height in cm have been 
recorded from the 30th day at 15 day intervals till har
vest. The results indicate that the sequence daincha- 
rice-rice (A5) and fallow-nce-nce (A6) recorded the hi
ghest mean plane height and were on par followed by the 
sequence pulse-nce~nce (A3). The sequence A5 and A3 
are on par. The least plant height has been recorded for 
rice m  summer (ft.1).

The combination between ireaLmcnL and sequence 
reveals that among the sequences,/the damcha-rice-nce 
gave the maximum height m  all treatments followed by 
the sequence pulse-rice-rice, sweet potato-rice-rice ana 
rice-rice-rice. However, m  all the sequences the treat
ments have a significant effect on plant height. The 
treatments with the full recommended dose of fertilizer 
(T^) and a fertilizer dose of full N and P with three - 
fourth of the recommended dose of K (T,.) recorded the
maximum plant heicrht. This was followed by T T „, Tr " 1 4  5
and Tg. The least plant height was recordea on in 
all the sequences. However, the treatments T^, Tg, T^, 
T^ and Tg were on par.

ences _ _  ̂  ̂ . A4)

o
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or e pul j u r  as covvoec. (m3) nas been able to c_fecto.- 

TeIJ' r a m e  or i^crecse t^e nee. ne_^PO of ..ice plant in 

tbc subs ecru. n_ vi x ~\pu 'tod. rh_^ 1 as nappenea hedm m  

upr i n u a l  sscson of t->e v i n p p u  clu^ _m eoxatei x <r£ter 

tbc s c _ r a v  m  tb_ season tx cb summer dao-mba ana the

g t u  u L -  -'r̂  In 1902 a n p r u  also, t^e plots AJ-Lh

l. c ore icur ^stop cf toe sequences of lainr Pa-nce-i ce 

nr oi ccv r Cc~uc°- m e  s^ovca r c s _"C t cna of re u.] L .

^ r c  cb m  b r  i r L,nCk ^ o ' -  a r v r [ i m o  a m  ha-j ir -
rice, nc fe_o-.licerp tap oeea adaed for the areen rnanme 
cro ext m  190i oi 1932. ^eitiliseis hcu been adder
c ulj  cc ci e n c -  not. m  cne seen0 ice. Due oo the plo
ugh m g  ir q- etc m e c 0 m _ ;  cror;  ̂ rar1 ea ei^e°t on soa 1 

fertiln naa be n  bro u m t  aoout as to recrister it on d p  

i cigpt o ere rice i m t s  aurir g d c  subsequent vinppu 
season. It is alc c siontfrcant to note on at tne treat-pent 
i 1 ana a _e. ticc.tncnts m m  ful] rc^omcnded do^e ana 
tmee-fctj. Lr o of tne reecncidcd ao^e rocci dee tie maximum 
hciant m  oocb cn° /ini pu season cf 13al a°d 1982. It 
bus oee1' coserver, m a t  neiciht plants tas mavirnum on 
t c 90tn da^ observation.

-v siralcr cboervccion on t m  eft_ece of legummous 
] o m e r  cicp or leguminous c.eei mcmure crop 111 3 ctvpea 
c I m e  suosecucrt /i_in^ ^cason aarii) crop las oeen



p l a n t  t e i g n t  i r  c m a t  s u c c e s s i v e  s t a g e s

of growth (Poolea data of rice) 
Mundakan-1981

S e c u - _______________ Treatments____________________________   Periods In da\ s
ances

T 1
T

2 T3 T4 T5 T 6 30
(C1 }

45
{C2 }

60 
(C, )

75 Atharvest Mean
(c5 ) ^c5

\ 57.640 57.410 65.550 66.820 67.620 67.700 54.050 64.458 71.333 74.141 71.583 o~.123

A 2
68.03J 66.590 65.950 6".550 b7.640 68.130 54 . 5b6 63.70C 7i.750 74.541 72.116 o'7.31o

A.
0

09.830 69 . 1 1 0 68.040 69.550 69.680 69.730 54.775 6o.741 / 7 4 . 691 7o.833 73.575 o^.323

A 4 72.040 71.520 70.300 71.390 71.980 72.030 56.491 67.675 77.458 79.791 77.133 7_.7i0
A-

0 72.460 71.640 70.630 72.320 72.320 72.230 5o.158 b7.563 77.566 80.650 77.708 71.°33

C 1
55.790 54.690 53.760 55.370 55.630 55.840

s oo.380 66.550 64.570 bS 160 oo»280 66.260

c„J5 70.040 74.130 73.570 74.700 74 .830 75.OoO
Ctr 77.560 7o.910 76.920 77.460 77.600 77.700

C5 72.230 73.940 73.160 74.440 74.300 74.970

TM 70.000 C N 1
55.188

™ 2
69.254 cm2 6 6.03 3
b8.19 o Cl _ 74 570J>

t m a 69.62o CM4 77.191
TM_ 69.348 CM 

1 5 74.423

3 L i f r / U )
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observed by Sadayappan and KeSendaswamy (1974) and Pillai 
et al., (1976) in situations ouuside Kerala and Sushamakumari 
(1981) and Surendran (1985) inside Kerala.

Table- -21 presents the data on the plant height m  cm 
at successive stages of growth (pooled data) of paddy 
during Rabi (Nundakan) 1981. The results indicate that m  
sequences, periods and treatments are significant.

The sequence which commences with daincha m  summer 
(A4) and fallow m  the summer (A6) recorded the highest 
mean plc.nt height and were on par. This was followed by 
the sequence pulse-nce-nce (A3). The sequence sweet potato 
rice-rice (A2) and the sequence rice-rice-rice (Al) recorded 
lowest plant height. The treatment of full dose ias per 
package of practices (T^) recorded the highest plant hei
ght. However^the next best has been observed for full 
dose of N and P as per Package and 3/4 K (Tg) and full dose 
of 1m and K as per package and 3/4 P (T_). In all the sequ
ences the lowest plant height is recorded by T.. wherein

i)
all major nutrients N, P and K have been applied only at 
half the recommended dose.

The combination of period of observation of plant 
height (C) with sequence indicates that the maximum height 
of plant have been recorded at 90 days. The maximum plane.



height v;a3 nohod in the sequence (At. } fellow in summer

followed by d&incha (h,)) in summer end pulse (A_) in suninej 

giant height in Kundakan was observed in the sea’.

The present observation of enhanced heiqhc of rice

plant in the Pbmaakan season of 1931 in the sequence rfain~

che rlce-rictn-iics and pulse clearly brings out the imvor—
tanco cL nitrogen f ix.~tion by a leguminous crop, be it .a
green aanurc or a pulse crop, mall additions of nitrogen

to soil through excretion of ammonia and amino acids from

the root of leguminous crop and substantial addition throne

oho ploughing under of the entire crop at flowering stags’

ns in soeuence a. or the oartial addition of ha hi ms and the4
root stubbles from the pulse crop as in sequence have,

it appears, made significant contributions in enhancing the 

performance of the subsequent rice crop in the mundakan 

season. This performance of the plant is optimised in the 

•treatment with the full dose of fertilisers NPK or full 

dose of h and with 3/4 V or full dose of T and ? with 

■ do It may fcc noted that too marginal additions of

vl 3b alone wore able to'maintain

with su.' b i nd in gs  o f  ' b ' b d h e r  and dadenanckin ( 1 9 8 0 ) ,  doth 

crt. d l ?s (3 979)  and Xcweri  and Thakur (1975)0



T a b l e - 2 2

Plant height xn cp at successive stages or arovrt* 
or rice - Virion. 1982

Treatrrenr s Periods m  daj s

m 7 oO.7 o2
CM1

54.SbS
Tl 68.81o

CM2
65.620

TM^ o7.920 CNI., 74.283
TM.4 69.307 CK 4 76.588

™ 5
T m i

o9.5o4

7< V  /
CM5
p /

74.131
1CD Value * (i~~/ ( /

c d -sS? - 0.230315 CD C = 0

ences T 1 a 2 T3 T4 a5 T 6
30
(Ci }

45
(C2 }

60
(C3>

75
(c4)

At harvest 
(C5 }

r

A 1
67.-90 6 6 . 1 1 0 65.320 66.730 67.100 67.400 53.91d 63 .283 71.016 73.866 71.300 6 0 .676

* 2
67.680 66.410 o5 .770 o7.320 67.420 67.270 53.7o6 63.46o 71.575 74.350 71.900 □7.011

A„j 69. ooO 68.980 67.900 o9 . olO 69.453 69.490 54.608 o6.475 74.5o0 7o.641 73.400 o9.-35
A 71.550 71.250 70.250 71.460 71.7oO 71.660 56.233 67.433 7 0 .9 6b 79.233 76.743 71.321

A 5 7 2.24-0 71.330 70.360 71.720 72.100 72.230 55.916 67.441 77.291 80.350 77.316 71.063
A
C 1

55.5S0 54.5S0 53.600 55.170 55 .340 55.060 54.890

C 2
6o . 2 o0 65.130 64.370 65.710

f
6 6 . 2 1 0 65.600

c. 74.S00 73.900 73.050 74.460 74.600 74.870 74.280

C4 77.350 76.600 75.ooO 77.0^0 77.270 77.230 76.870

C5 74.830 73.670 72.920 74.ISO 74.510 74.680 74.130

C D



T a b l e - 2 3

P l a n t  n a . c n t  a t  s u c c e s s i v e  s t a g e s  o f  nrowtn i n  c r  (P o o le d  d a ta )

MundaKan 1982

oequ-
ences

Treatments Period ir days
30
« v

45
(c2 )

60
(c3)

75 At harvest
(c5>

Mea i A
(C ) o

CD-

* 1
67.660 66.290 65.410 6o.940 67.420 67.500 54. 133 o3.31 6 71 383 74.266 71.250 0 0 .SI 0

A
2 67.680 65 .570 64.410 5c . 4 3 0 09.882 69.632 53.405 63.033 70.506 72 . 6 0 8 69 923 0 0.901

A 3 70.994 70.0b6 68.346 70.682 70.928 70.928 55.513 o7 . 321 75.796 11.193 75.013 70.OSS
70.990 69.696 6 8 . /48 70.732 70.920 70.920 5 6.05 5 o7 . 0 2 0 74.226 78.123 75.393 70.264

^5 70.790 68.918 69.116 68.560 70.734 70.734 54.63i 55 . 236 74.108 78.3^5 75.758 b9 . 726

C 1
55.436 54.266 53.382 54.903 55.264 55.286

C 2
bo.964 64.634 64.136 6 0 . 366 d o . 702 6 8 . Q 1 2

C 3 74.192 72.822 71.980 73.660 72.044 74.528

C4 77.070 75.768 74.968 7o.378 76.808 77.056

C5 74.452 73.050 72.064 7c.530 74.123 74.132

™ 1
09.628 CM

1
54.757

68.108 c m 2 6o . 235
t m 3 67.306 c m 3 73.204
i m 4 68.963

C1\ i
76.341

TM 0 8 . 989
T/vl 7J 4
Values 1 T]~' / /

C I b 73.567

- 0 .9043&53 CD4|“ = 0.093228 1 CD-C = 0.416528d CD-■*/ = 1 37779 C JJ A l.  := 0 9 3 j.386

cs
r\s

3 51 62
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Table 2? presents data on rhc mean p] ant height xr 
cm at s^ce^sive si_agec of gro 7uh of rice ziriopu 1982.
The resuius xncaoete m a t  tne sequences, treatments and 
oonols are SxOiuiica^t. The sequences fdllo j-nce-i^ca 
ga\re the manm_n. riant height for vinppu rice fell owea 
by the sequence damola-rice-rice (\4) and pulse rxce-rj.ce 
(A3) „ AI j the^e dree sequences are on par* The sequence 
-j.Cd'i.*:e-LicJ (h_) recorded tne lowest plant height.

The conoiaac op between troacmenu and sequence rece- 
ais chat lor all the sequences h e  maximum plant height 
has been recorded by rhe highest dose of fertilisers, In 
als, the sequences the treatments and gave rhe maxi
mum hex get and «ere on par followed by T,., T. and T_.0 4 j:
The least plane h e i g h t  has ceQn recorded b y  treatment 
m  all cbe sequences.

The comp matron of period of observation of piano 
hej.qht with sequence indicates xnvdtiabl/ than m  all sequ
ences rhe ma inrun neight vas noted at 90 days,

Table-2u presents daca on the mean plant height m  

successive stages of growth ox rice during rnundakan i982,
Th- resulu ira_retps thac Lhe sequences daxacbd-rice-rice 
(4.4) and palse-nce-nce (43^ are rhe best, They yere on 
par and next m  order comes rhe sequence rail Ort—rice~_j.ce 
(a.5 , , The scquenc»s A3* aA4 and A 5  \  e r e  on par, Tne least 
plant height; is roomed m  phe sequence \ ±  (rice-nce-iice) *



T a b l e - 2 4

se fm-iber or tellers m  ̂ at success-ve staces pt growth 
(Pooled data Virippu 1981)

Sequ-  ______  Treatments____________________________________________Periods ir days
mces T 1 T2 T3 " 5 T 6 30

(Ci)
45
(cv

60
(c3)

75
( c d )

At harvest 
(c5 )

Mear 4.

A i 507.000 48i.000 433.600 4o7.500 486.000 496.000 517.333 580.333 530.333 45o.66o 308.33i f ’s.goo

A 2 525.600 45Q.400 4 j8.000 487 000 486.500 504.000 525.91o 586.333 534.1oo 45o.666 315.333 4oj "SS

A-,o 5e>3 „ 000 520.500 491.500 53S.4 00 554.900 567.500 535.000 b32.500 6 3 o .083 492.916 350.000  ̂ 9.3^0

A 4 59A .900 538.800 517.600 543 . o00 568.000 573.600 610.000 648.333 652.500 514.000 355.583 55o.OSj

A 590.000 530.000 515.40® 543.000 568.600 572.000 606.500 631.333 648.333 525.333 353 333 553 .16i

C 1 594.000 5i4.400 530.900 570.d 00 673.500 585.300

C 2 CO6.000 59o.000 574.600 602.oOO 62 o ,600 640.000

C 3 634.300 583.000 55°.b00 503 .000 607.900 o 2 1.000

C 4 535.400 474.500 433.000 478.000 504.000 510.400

C 5 360.500 321.300 298.000 355.000 349.000 355.400

t m 55o.140 CI51 56S °60

t m „ 505.940 CM? 615.96o
TM 479.220 c m 3 oOO.383
t m 4 515.960 C D .4 489.21o
Tl'15
T W

533.200
S b l  D

CJb6 336.716

CD Values ( S',7  U  {. )

-3-A. = 1j . 3709° CB-<g = 6.257388 CD-C = 3.45d 0?2 CD-iS = 13.99183 CD-AC = 7.725663



1 0 .

The coirbxnation oet\een treatment ard secruence rave* 

ais that, sequence pulse-xice-nce (^3) and dliaircha-

rice-nce (A4) recordea the maximum p l a n  hexgnt for Kun- 

dakan rice followed by tne sequence fallow in suvrirner (a5)» 

These three sequences were on par, recoicu ng the maxi m m  

pla^t height at full dose of fertilisers (T ) followed o%
X J

Tr- and ! , a Ibese treatrnenns T re Tc and T, were on par o b 4 6 b &
with T in. seouences fiLaxrcha-rice-nce (V1) f allovr-ri ce-rice 
(''5) and pu3 oe-nce-ix ce (ia3). In a U  ̂ the jcqurnccs the 
lo/ve.t pl.nt heicht recorded was in treatment where fer

tiliser had been applied at half tne recommended, doses.

Tie c o t o i ' atxon of period of observation with sequ

ence indicates that invariably m  all the sequences the 

rnaxi murn pldnt height x s recorded at 9 0 days.

The trends ooserved m  vinppu and rnundakan 1982 

arc similar to those of the corresponding seasors m  1981. 

Tne earlier inferences on the contribution of a summer 

leguminous crop m  enhancing the performance of the n e e  
crop m  the subsequent seasons of the sequence have been 

strengthened by the present observation during the vinppu 

and rnundakan seasons of 1982.

Tabio 2̂  presents tne data on the mean number of 
tillers m  tne n e e  crop for the vinppu season of 1981. 

The results indicate that the sequence daircha-rxce-rxce



Table-25
t'umbei or tillers at successive stages or qro^tb m~^ 

(Pooled data) Vinoiu n e e  1982

Sequ- ____   Treatments
ences T1

"P
"2 T3 P5 r0

482.200 428.200 400.000 446.400 450.000 47n . 600

A2 467.000 431.600 410.200 446.400 452.300 465.800

^3 494.600 4o3.600 430.600 478 o 200 439.600 493.200

A 4 544.800 509.600 492.600 513.200 5d5.200 534.200

A5 536.200 508.400 496.200 515.300 525.200 534.200

C1 544.400 515.600 498.300 520.800 534.200 53« .400
C 588.400 557.300 b3 6.600 572 .000 5C7.000 5Q2 .oOO

C3 562.600 52o.400 495.600 534.60-1 542.200 553.300

C4 493.800 437.200 417.000 458.300 477.400 433.000

C5 335.600 304.400 281.600 313 ,300 362.000 331.200

CD-A = 3.205449 CD-$ = 2.790257 CD-C = 2.S061

____________ Periods in days
30 45 d3 75 At hardest Mean 4.
(Cj) (c.j (c3) (c4) (c5) (c6)

490 . 333 532 .833 495 .500 422.,333 295 .d00 4^7 .400
438,, 16b 535 .333 502 .333 421.,666 280,, 66o 4-5 .633
503., 333 550..000 527 .  oob 472. 333 321.,000 474..966
5'70.,333 617. 000 574.,333 496. 16o 3/3. ODD 526.,600
57 < 500 610. 166 579..500 496. 166 336. 3 33 519. 333

'-A£ = 6.239227 CD-AC = 6.274629
(~_a

-----------------------------------------  CC5
CTJ
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as a green manure crop in summer (A5) and fallow m  the 
summer season (16) recorded the highest mean tiller nurrfoer 
and were on par. The sequences sweet pouato-nce-rice 
(A2) and rice-rice-rice (Al) were on par and recorded the 
maximum tiller number. The sequence pulses-rice-rice (A3) 
occupied an intermediary status.

The combination betv^een treatment and sequence rev~ 
eals that for all the sequences except those commencing 
with pulse (A3) ^  the maximum tiller numbers have been reco
rded b j  the highest dose xe. full dose as per package of 
practices. However, for all the sequences, the next best 
is che treatment with a fertiliser schedule of N and P as 
per package of practice and 3/4 K (Tg) anfl the dQse ^

and I< as per package of practices and 3/4 P (T^)« In all 
the sequences^ the lowest tiller number is recorded by T^, 
wherein all the major nutrients N, P and K have been app
lied at 50 per cent of the recommended level«

Table-25 presents the data on the mean number of 
2tillers per m at successive stages of growth for the

vinppu paddy 1982. The tiller numoers have been recorded
at Gifferenu periods of intervals, The results indicate
that the sequences, treaumenus and periods are significant,

fThe sequences ®>aincba~rxce-rice (A4) and fallow-rice-rice



X

-"t tillers/m
Taole-26 

 ̂ at successive staaes of aro/-th
V

o_ rice

1

(Dccied Qaca) Manaa^au 1931

Sequ- Treacrasits P enoas m  aavs
ences; T

1 qn T* rn~2 *3 - 4
- T„ 30 4;, 
-5 0 (C2 ) (C2 )

60
(c3 )

75 Ar narvres
<09 <c5 >

c 1eai ^

A 1 506.400 458.300 430.200 464.400 930.400 50o.S00 51b o 500 579.500 52 7.6 b& 43'7. 660 311. 333 474.339

a 2 520.000 452.000 43 0 .3 00 479.000 488.200 500.200 522.000 577.000 533.333 451.16b 313.333 49° .366
5 63.200 51o.OOO 402.300 534.o00 bb0.300 575.000 5Q9.o23 o 2S.500 6 o0 . 0 0 0 909.000 34/.OOC 942.100

A4 581.300 538.000 513.300 519.000 d o 3 .300 570.200 598.3 3 652.333 oj-7 .333 909.500 335.4io 992 .o33

A5 959.900 925.400 oil.000 039.400 d d -t . 2 0 0  5o8.?0D o 0 3 . _ o o  o27 .333 □42.000 592 .333 349 .boo 548,900

C 1
o0 2 .0J0 551.200 52^.000  569.000 973.400 583.400

C 2
o51.000 593.400 550.300 O06.200 619.000 o38.300

C3 o2°.300 576.300 5o3.400 539.000 □07.200 620.200

C4 33.300 449.300 433,000 1 0 8 400 900.300 520.000

C5 35 .500 318.200 29 0 .400 334.000 □17.000 357.000

TM
1

5b5 .220 C M 5 o 7 . 0 0 6

™ 2 497 .3S0 CM, bio.033

™ 3 7o.920 CM, 59o.06b
0

TM 4 513.j 20 Cfl 435. 133 4

T M 529. ’30 CMS 335.433

/ *

> f H  5"3^7«r
CD Values i  /

CD-A = 3 724395 CD-B =  2.2bl62o CD-C =  1.30673 CD- \ 3  =  5.05715 CD-AC =  4 039972
CD
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05; recorded .he hiohest mean t n l e r  nurrber and were or 
■oar. The sequence sweet poeato-nce-nce (A2) ana n c e -  
nce-.ice Ol) ueie on par.

The corroinatior oetreen the treatment and sequence 
repeals chat tne sequence j[aincha->r_i_ce--rice O O  and falxow- 
n c e - n c e  (-5) ga\/e maximum tiller number for v i n o p a  of 
19d’  ̂folloi ea Py tne pu] ce sequerce 03). All these sequ
ences ga^e T>igher tiller numoers at T ana T and were on1 o
par. lowest tj ll<_r ûrriber has been recorded for the

treatment wneiexn the nutrients b, P and K have oeen 
applied at oO per cent or the recommended raves.

Taole ?6 presents one meai value of tiller numbers 
per at succcss-ve stages of gro'"th for the rice crop of 
mundakan 1981 at five periods of observation, for six tre
atments ard five sequences. From the results and critical 
difrererce worked out j it is rouna tnat the sequence d a m -  
c h a - n c e - n c e  (TO and fallo i-rice-nce 05) recorded the 
hiCjtest mean tiller number and are statistically on par 
w m l e  Lhe Iciest is recoidea by the sequence-nce-nce- 
nce(Al) ir both virippu and mundakan.

Tne lowest tiller numbers are ooserved m  the lowest 
fe-tiliser doses "iz. T^ and T . The highest mean tiller 
"■umbers have beer obtained for the sequences A5 and A4 for



fide - ~ at sJcr^Sj ve sD^ges or gro rfch m
id o o 1p q  da^a) o±. r a= ' -."'aa^an 19q2

TJ 3I p-2 7
~2

5aaj- TO■°aa i°n s Periods i d days
nceb T1 n j rj j pD V

j 0
V

<5
k 2 >

60
(c3 )

7b
(cd )

A.tha So 
)j

- Mean 1

jb 000 330 -0d 000 bl .000 - 300 oO .00 ) J 7 J } J 3 T  loo 501 160 "25.000 296. 1 So 152 9oo
v 1 03 . 0 90 4 3.000 . 000 oO.^OO “OJ .^00 o3 00 402 5-4.500 506.333 4 29 16o 2S3 3 j o l .233

j <11.233 4o .003 ‘jS 000 j2 .000 j.200 Oo. 300 190 7 10 j d 5 .000 D3i.000 7 0 .16o 32- . . . 0 0 ■l7j.3oo

A i 517 030 Ol?.330 - J- .000 d 23.000 "oO 000 533 oOO 3 7 ̂ j 11 o''0.0 00 5 7 1.1bo •193.333 37b.j j b?Q oOO

AS d 10.000 Sli.000 4 JO . 000 321.000 7„0„ 100 d 35 .300 57" j j oi-i. 1 60 57 1 . 0 0 0 '99.500 3 39 1 do 521.033

C 5 2 3 . 2 0 0 522 .0 0 0 b02.000 b32.400 b_3.300 d 4 j .400

0 5Q2 400 5 o0 .000 517 000 d 7o.000 bj 7.oOO 59b 7Q0

v_
J

5o 1 700 b 2 0 000 1 9.000 7j 9 000 0 7.400 bod j 00

c t -9b.000 1' 7 ,,000 42 0 000 4o4.000 1.000 -39.j 00
n 33o 00 302 000 23 000 j o.JOO j 0 .000 3 5.400

T 1 503 5o n
^ 2 5^7.30

r 1 177 0 CiD 5 7b . 70

p ij 446.oO Cj 1j Sj " 4 j

435 3 CM^ 4 Db o3
72J. 504.1j CMj 3 7 3 . 0 7

CD Vela t>°2.3 b v  
es AS

J 1

II1 2.53' 15 .CD—O — 2 0 / j CD C = 1.9 0fO o7
)-~a

979916 4.2b^639
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tne full dose of N and P with 3/4 K (Tg) while in the 
sequence Al the highest tiller number is recorded for the 
full dose of N and X and 3/4 P. The sequence A3 and A4 
have recorded the highest tiller number only with high
est dose of fertiliser. However, m  these cases the tre
atment Tg with fall dose of N and P and 3/4 K gave a mean 
tiller number which is on par. The lowest tiller number 
is recorded invariably by the lowest fertiliser dose m  
respect of the sequences.

Invariably the highest tiller number has ceen recor
ded in. all the treatments at days interval.

In both the virippu and rnundakan crop 1981^ the best 
sequences are A 4 and A 5 . Tne best treatments are T Tg 
and Tg. The sequence pulse-rice-rice (A3) immediately 
follows A4 and A5. The results on tiller numbers indicate 
the trend m  the performance of the rice crop m  terms of 
yield for the virippu and rnundakan seasons. The cropping 
sequence studies conducted elsewhere by other workers such 
as Verra et al., ̂ 1987^and De Datta and Surjith (1981) con
firm the present findings.

Table®27 presents data on the mean tillers at succ
essive stages of growth of paddy (Pooled data) Jaya during 
the rnundakan season of 1982. The result shows that the
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treatments, periods and the sequences and all significant. , 

Among the sequences, daincha-rice-rice’(A^) produced the 

maximum tiller number, followed by the sequence fallow- 

rice-rice (A^) and puls e-rice-rice' (A^) . lov/ever, sta
tistically these sequences are on par. The rice-rice-rice' 
(Â  ) sequence has the lowest mean tiller numbers. ;;

The combination treatment and sequences show that • 
the treatments T. and Tq gave the maximum tiller number for!i o
sequences fa] ] ow-r ice-rice (A^ ) , f ol lowed by da i.neha ~c ice- !.
rice (A^) and pulse-rice-rice (A-,} . All the above sequences

are on oar at Tc and T. .1 ■ b .

The combination of period of observation with sequencei
indicates that the highest number of tillers have been. 1 "h 

obtained at 45 days in all these sequences. • ;

'nhe result on average tiller number for the virippu.

and mundakan season 1982 also reveals that the sequences

daincha-rice-rice and fallow-rice-rice the maximum effective
tiller numbers. The fertiliser combinations producing the ■,
highest effective tiller .numbers are T1 ie. recommended

dose of fertiliser for every crop in the sequence, followed:,

by the treatment v.’ith the full recommended dose of No
and P with 3/4 of K « These results on tiller numbers are f 

fairly in agreement with earlier results of the virippu and1
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ha Rice 
Summer 1982

Trea Grain Strav; Treatment Grain O tLa  -ri

m
_L

1998 .0 2155,0 ■T>
'M 21 7 6 . 2 2296.3

rn 
x 2 1873 .0 2026.3 rp 1940,6 2 095 73

17 /1 , & 1906 ,3 rp
"3 1873,1 2022.5

*'T1
" d 1839,3 1987,0 rp 1974,3 2132 „3

~  5 177.1 ,8 1863,0 T” 5 1932,1 22410 6

~  6 185 6 „ 2 2014 , 8 T‘6 2126.0 2.295,0

CD : Teat:Tient ~  64 o 8 38 03 CD; T =  95 o 3 O  c  'Owy c O

(5% level)
■

Y i e 1 a Ka :Uce Summer 1981 Yield in Ka
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mundruvan season of 1981 and also the neight of plants I
Irecorded for taesc. seasons. Thus, the major yield con-
l|

trxbuti' q factois ror grain and straw of the rice croo .
-  j

are ootirmsea m  m e  seauence damcha-rice-iice (A^) .
“ i

This 10 closely followed by pulse-nce-nce (A3). Resales !
smalei no the present stuay on yield contributing factors 
of rice as affected oy m e  seauence m  a multiple crcppirg 
system have beer recorded by earlier /or3 m  r’ s u m  as S^arma
et al., (1936), Vcrrid et al_., (198/) an 8 /adav ana Singh |

I
(1986). The resales of the nresent study are thus m  full I 
agreement with those or earlier workers. ^

I
In the rresent study, el] the seauences commenced m  

Î
the summer season as already explained under materials and|

!imethods. In view of this, the yield of various summer crops 
namely rice-sv/eet potato, cowpea and daircha are initi

ally presented m  Tables 28 to 31 and discussed.
I

facie s 2o anu "'ig. 5 present the yield of grain and 
-1stra* m  Kg ha for summer n e e  m  1981 and 1982. The

results lrdicate that the treatments are significant. II
The highest yiela or grain nas been detained for trecitnents
T arc T , rol] oued o r  ana T . Il b  z &
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Table-29
-1 -ol 1Yield m  Kg ha S ecc pOo-aro Yield n  <g ha Sweet potato 

Sixnmei" 1931 Summer 1982

Tr pfnent Tuber VI ne Tl ea t-nenr Tuber Vince

1 11880 3 J1 4 2 T1 11718 328] 0
T 2 10260 2 8728 T“? 10462 29295

T3 7509 21026 T3 7492 20979
T 1 10125 28350 T4 10378 356602

T5 100^0 15568 T5 10479 20295
rn
"6

1.612 330751 T6 11670 32676
1

CD T =
(.5% le/pl)

^79„7 CD 1=1502 »3 CD=601 ĉ -56 CD T = 
1662=255
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.In-the case of straw yield also, significant differ
ences in yield have been noticed. Th aives the hiahest1 "
yield follov/ed by Th»6

In 1982 summer rice crop again treatments Th and fb
X  O

gave the highest yield of grain as well as of straw.

The above results clearly indicate that the full 

recommended doses of Kb P and ' K as in T. are reauired to'i .

get the .maximum yield,. The treatment where in K level 

had been decreased to 3/4 or 75 percent of the recommended 

levels performs equally v/ell. The variety Triveni has 

been cultivated for the. summer season.

Table-29 and Fig* 6 present the yield data in 

Kg ha  ̂ of the summer crop of sweet potato for the year 

1981 and 1982«

The treatments are significant both in ^tiber and. :

vine yields for 1981 and 19820 The treatments Tf and T,1 6
have higher yields of sweet potato tuber and vine.

The result shows that N K fertilisation at recomm

ended level is absolutely essential for maintaining yields 

in all other treatments wherein NPK levels, N levels alone 

or K levels alone had been applied at less than the recomm

ended doses the yield had been decreased. These results 

indicate that for a crop like sweet potato with' a high
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Table-30

\ielci id Kcha”1 0 1 C O'/pea Yield in Kqha 1 of Cowpea
Summer 1981 Summer 1982

Treat-meiit ~ Cro.1̂ HUSl rIaUlF> Treat'roent Grain Husk Haul ir

ri 799 . 8 i j.9.9 -3 455 T1 82C.8 330.7 4604.1

r2 661.7 112.1 j7 /3 m~ 2 767.8 307.1 42/6.a

“3 662.1 264. 6 3700 T3 "CO.3 280.1 3900.4
695.2 278.7 3874 T4 749.2 310.5 4173„i

rn“5 786.3 3J.1.5 4121 T5 793.9 325.3 4483.3
To 789.7 -,■36.2 01 T6 816.7 326.3 45^6.1

CD =
f 5 1

IT =-
f >

CD = I = 26.3 19.8 147.9
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p e r  de_( t h c t o s v P t ^ e m c  r a t e ,  t n e  i n r o i t a n ^ e  o f  11 K  f e r t i  -  
U ^ a t i o i  c a n n o t  b e  iruna.nis e a *  T h e  n c v s  o n  s i n i l a i  ] i r e s  

h a v e  o e c n  o b s e r v e d  b y  K a o e e r a L ru n r n a n l  ilonc n t u m a r  ( 1 9 8 6 )  »

T a o l c - 3 9  a n l  7 p r e s e n t  d & t a  o n  c h e  y i e l d  m

K g  ho. ~ o f  tic. c c  /pec. c r o o  l o r  r o c  ^ e a r  1 9 8 1  a n a  1 9 8 2 .

T a e  r e c i l t s  s r o  t ^ a t  t r e c i t n e n t s  a r e  s i a n i f i c a r t .

T h e  c r c c L t r r ^ n r  rf1 o a v c  t t -  ^ i r n e s t  t i e l d  o f  n a l o e  g r a i ' i ;  

h u ^ l  cTijl n  r u i n  o c l  > d a  a n  g  1 9 3 1  a n a  J q 2.

T h ^ s  r r e ^ a  i n  y _ e  c _ r a  a t e s  c h a r  n e i t h e r  P  o i  K  

c a r  b e  G e c r 3 d " c j  r r o r  n e  - e ^ c r a e ^ a e a  l e v e l s  d o .  c a n  v c  

b e  d i s p e n s e d .  / _ c h , D a n :  o f  t i e  i r . t i a i  r a ^ c i r a l  d o s e  o f  

n a c x c g o n  r e c c o  - n y j  c o ^  o p n l i e d  o r  h e  o n l s e  c r o p  a n a  

p o s b x h l i  t<~e rna^ c r  o a n m t  o x  u n u t i l i s e d  P  a n d  < a c r l i e a  

7 - v e s  n e e  - o  a  sici~ i j c o r  rp'so J n a l  ef-<"ec«. v m e n  i s  c a r r -  

l e c  f  Oj_\ a r c  d o e  n o o c q u e i 1- i m o o i  n a a a /  c r o n .  T h e  

a e i c b i c  c o n d i c j o n ^  na.Cvra i i  ii~ct m  ^utjtio] 1 a Is t o  g - . c a t ^ r  

a n o  g - e  u a l  s c  J o _ l i s a u i o n  o f  ^  n o s p r a c e s  a r p l i e a  a r d  d u i x n g  

t h e  s i b j e c r j r  n  i"° a a r _ n g  c o ' i d i u a o n s  c o n s c o u c n c  t o  w a ~ e r ~  

l o g g m o  l e ^ a s  u O  a n  n  c r e a s e !  a v a i l  J n i l i c y  o r  p h o s p n a t e s .  

r h i c n a . u  allj, I n  is t o  e n h a n c e d  a / a - l a b i l e  c^ a n a  u t i l i -  

s a u i o n  o f  p h o ^ r h a r e s .  T">g °   ̂ £ e r c i U s a u c n  a s  w e l l  a s

I

11 3
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£

Tael 0 -3 -L

vn Kg ha dalncha Yield in Kg ha daincha

Summer 1981 Summer 1982

11407 *5 rp
“ 1 11981.2

X 1 ci X « 0 T„ 11738.2
£

‘1 1 s  1 1 0«i. J .  *K . i .  a .  «  e-. ~3 11053*1

12115*2 T4 11880.0

11542.5 'r 5 11441.2

11610*0 T6 ■ - 12403.1
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Table-32

 ̂ n yield. ip koka 1 (pooled data) for ------------  pjr--------------- -— —
the Rice variety Jaya - Virippu 1981

Sequ
ences

Tr■eatmcnts
T 1 T 2 T 3 T 5 T 6 Mean

Al 2288,2 2193,7 2058.7 2210.5 2224.1 2278.1 2208.9

a 2 223 7 . _>8 23 53 o 2 2082.3 2153.2 2153.2 2217.3 2152.8
<A3 251J.0 2379,2 2453.2 2295.0 2362.5 2480.6 2413.6
A CL 2571.7 2490.7 2359.2 2419.6 2^97.5 2551.5 2483 .4

A5 2355 0 1 2205,Q 2234.2 2264.6 231j .8 2389.5 2308.5

CD for d = 108.7422
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xn„e.u i ooo"t of T is essential for oulse crop era

nas tecr observed eailier b\ wor1 crs li-'c Tbong (19 65) 

arci Vi^ookunai et_ ai., v.1305). The pic sent- finomgs on] y 

rearfn m c^c iecu for 'npa^'~coining tr> ^ c c n  cn Jed Jose of 

f e r a l i s c a o n  for pu_se crop ir the seauence.

- 1^abie-Sl o_e^en s t^c yiel^ ir Kg ha of the green 

•na^ur^ icu pcfc. -or cr'- /ear 1981 ana 1982. Tue revolts 

snow c^at there ric_ve be°r no cianxfica^c difrerence ir 

ys c] a ocuwccn -r^aurn^oLs booh for I he /ear'- 1981 and 1982 

Phis io rraif'î  op^ca^p of h"p facu tha“ no Jif■ferences m  

fertile-j. oeen creatca :Oi. the mit~cl summer crop or

19ol. t owe er, due uo the dirfei-cnc^s ir the fertility 

L.eatTrnrs due ehe ope.ction of the vrnppn and mundahan 

rice crops of 198_~32 Oy 19u 2 summer, moaerctp differences 

ir fertility levels of tne soils of the various pious cro- 

ptea co daincha ccul i. hc.ve occurred, ho-.eveT, this haa 

poi. been expre^ ea. ir the yield of daincha m  a significant 

manner.
- 1Jable~32 and fiq. 8 -present u^e yield m  ha (pooled 

da^a) Cc: tne /ini r/u rice crop varxet Ja^a 1981. The

result sno\ s thct the treatments had no significant erfect 

on % ielQ oi. gi Pi". Tie sequence jaincn^-^icc-rice (aa) 

r^coroee th~ h_nhect ar in yicia, ^ollov eu O/ Lho seauence
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TabIe-3o 

“ 1•t~r yxela ir kqba (pooled data) for 

varifty Jaya - Vxrippu 1981

Sequ
ences

Treat: Trents

MeanT 1 T 2
"P~ 3 T T rD T 6

Al 2 A 71.1 2359.2 2223.4 2387. <4 2^01.9 2460.3 2385.6

a 2 23S4..5 2205.2 2155 .0 2325 .3 2325.2 2394.9 2300.0
A3 2711.S 2560 2326 0 3 2356.7 2551.5 2679.0 2532.5
A4. 2 111 .z 2583 . 8 2358.2 2613.2 2697.3 2755.2 2681,8
A.5 254^-cO 22-77 . 2 2412.7 2^-78.& 2496.8 25 /9 . 8 24-98.2

CD foi. t T = 58^.9
0 I Mi} )

CO
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pulse-rice-rice (Ab) . The least yield was obtained in 

the sequence sweet potato-ric-e-rice

The results on the yield of grain indicate that 

summer green manure or pulse crop or fallowing during 

summer has an effect on the subsequent virippu rice crop, 

while growing rice in summer or growing a very exhaus

tive crop like sweet potato instead of exhibiting such 

an effect show a decrease in yield. All these show that 
the in situ ploughing under of the daincho crop and the tops 

of the pulse crop adds organic matter and nutrients to the 

soil. The legumes have the capacity to fix atmospheric 

nitrogen and this addition of nitrogen incidentally had 

shovm the effect. This result is in agreement with the

finding of Sharma et al,, 1986 and Verma et_ al_., (1987).
!
Table-33 and Fig. 9 present the data on the straw 

yield in Kg ha 1 (Pooled) for the rice crop*Java 1981.

The results indicate that the sequences tried are not sig

nificant with respect to straw yield. But between treat

ments, a significant difference in straw yield has been 

noticed. The treatments T and produced the highest_L O
straw yield. The poor yield was recorded by Tp and T ,.* j • 4
T^ and T̂ _ are found to be the two treatment and phosphorus
have been applied. In T,_, only the level of K was decreasedo
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Table-34

Grain yie.Id in Kg ha (pooled data) for rice
l

varietv Joya - Mur; d aka n 1981 :
  ,     —             . . .

Cecru-
ences

T r o a t m e n t s
■T“ 1

an 
" 2. T1 - o m

"4 ‘ ! 1C T 6
Mean

Al 2278,1 2166 .7 2008.1 2203.8 2187 .0 2261 . 2 2184.1

A 2 2497.5 2436 e / 2376.0 2403 .0 2450.-2 2500.8 2444.0
L\ ~ 2490.7 2349 . 0 2 301 .7 2335.5 2362 .5 2494.1 2388.9

A 4 2311.8 2234 o 2166.7 2085.7 2261.2 2322.0 2230.3

A 5 2193=7 2139 o7 2085.5 2162.7 2149.8 2193.7 2154.2

CD for A = 265.0 

CD for A T = 510.6 

(5% level)



C&
A/
/V
 

<//
&.£
> 
(A
CO
Z&
 

FF
~A
)

f io  to



125

to 75 per cent of the recommended dose. It is very much 

evident that the addition of nutrients in sufficient 

quantities are required in maintaining straw yield.

Levels lower than the full recommended levels affect 

the yield.

Table-34 and Fig. 10 show that the grain yield in

Kg ha X (Pooled data) for the rice crop rnundakan 1981,

variety Java.. The result shows that the treatments and

sequences are significant. The sequence daincha-rice-

rice gave the highest grain yield, followed by the sequence

of pulse-rice-rice. The lowest yield is recorded by the

sequence sweet potato-rice-rice. Among the treatments
T. and T_ cave the highest yield, 'which were on oar with 1 o ^

and T„ . The least yield is recorded by T^ in all the 

sequences tried.

In the Mundakan season also the trend of the early 

virippu season 1981 is noticed. In fact, as the component 

crops in the various sequences progress, there is a 

growing reinforcement of positive effects as well as of 

negative effects leading to the emergence of ..a more clear 

cut difference among both sequences ana treatments. This 

observation made both .in 1981 and 1982 cropping seasons 

have also been observed in field experiments conducted later 
and reported by Sahu et al_., 1988 and Patel et al., 1987.
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Tablc~35

_i_____ /iela an Kqha (Pooled data) £or the
rice varxety Jaya - Mundafran 1981

Sequ
ences

M

\2 

c\3 
A 4

T 5

Treatments
T 1 T2 T, Mean

2412.1 22*0.2 2168.7 2380.0 2365.2 2^1.8 235C.3
2695.9 2631 4- 2566.0 2591.3 2645.6 2702.0 2638.7
2689.3 2536.6 2435.6 2522.1 25t0„8 2693.5 2579.7

249 o .8 2376.3 2323.6 2389.8 2441.8 2506.2 2422.4

2375.3 23G9.1 2252.^ 228JL.1 2319.9 2362.1 2316.7

Cu tor A
CD ror rt 1

35.259
58.866

hc- L
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r"> b e-36

~1ar  \ e1" i i Ka b -' (Pool_i nci b  for tn^
r e or ^  , T V r* - V i n o u i9f2

s ^ n - l.ea- " i-r.s
encoe

T-, - T-, *n Or- T,_ K e nj 4 o

'.i 2 2 2 " 5 /p 7 ] 1 "'fi-'1 . 3 '’OOP .1 2 2^7 2 2206.0 2]11.0
v2 2 17 /> „ 1 " 0 ° 9 o 2 / 0 8.2 ^052.0 2100.6 /185.3 2in .

J 3 25 0-1.2 2126.5 235-1.7 2121 „5 2411.4 2501,2 2437.1
/ 2504.2 " 77.2 2363.0 2 1-30.0 2153.6 25C0.8 2461,9

5 2312.2 2227.5 2176. p '•227 .8 77^1.2 2361 .1 2260 .o

CZ for - 13.97
C l- lor - 6i.27 
i,5/o level )
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Table-3 5 anJ Fig. 11 present the data on the straw 
yiela m  Igs/ha ('pooled data) for rice crop variety Jaya 
during handakan season 1931. The result shows that both 
sequences and treatments are sionificant. The sequence 
daircha-rice-rice gave the highest strain yield, roll owed 
by u^e sequence pulse-rxce-nce. The least yield is 
recorcied by the sequence s ;eet ^otauc-rice-rice. .Among the 
treaumenps t and T ga^e uhe hianest yiela. The lowest 
yiela is given t^e treatment T3 v/rcre j.1] che nutrients 
i\P and K have Deer cddJ.i ed only at 50 per cent of the 
recommended quantities. Perusal or uhe result on uhe yield 
of straw reveals utau iu follows ure same trend as foUo.-ed 
by grain yield. This is ine/itaolc for the rice crop sircc 
the g r a m  s u e  rauio m  hign yielding rice is aopro,i- 
m.auely Cl.1.2). Ir vie i of m is, uhe yield trends of g r a m  
and stra\ are rel acea by unis ratio. The observations made 
in this study are _u conformity with similar oosernations 
made b/ Patel cc al_.. (1987).

Table-36 a,Q Pig. 12 preoe^c tne yield or g r a m  m  
— 1i-̂g nc. " (Pooled). Ine resL.lt shows uhat boch sequences 

ana treaurierts are S L Q U U C o n t .  ^ong the sequences uned, 
aa_rc l a - n c e - n c e  ( it is u-e bast, rolloved by ^he sequen
ces o u b c - n c e - n c e  (A3) and f a l l o w - n c e - n c e  (a5). The
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A  2 2 3 4 7 . 3 ? ^ 6 a 7 2 1 7 9 . 5  2 2 1 7 . 3 2 1 9 2 . 7 2 4 1 9 . 5 2 2 7 0 . 7

U 2 7 0  j- .3 2  > 1 1  (,9 2 5  d 7 . 5  2  ^14 . 9 2 o Q 3  . 3 2  7 0 3  . 7 2 2 4 9  .9

A/I 2 7 0 2 . 3 2 5 7 3  „ 0 2 5 9 5 . 3  2 5 2 1 . 3 2 o 4 C . 0 2 5 9 3  . 2 2 5 5 5 . 2

A  5 ^ 5  3 1 o 2 2 4 Q d a 6 2 3 5 1 . 0  2 4 0 7 . 7 2 4 4 1 6 3 2 5 5 2 . 5 2 4 1 8  . 1

C2> f o r r. =  3 7 . 9 3

C D  £  o r -v r =  g i . 5 2

C D  ~ c r r  =  2 7 r~ i—
„ o 3

(5 O T P l c l )





lowest yield is recorded in the sequence a sweet potato- 
nce-nce. Among the various treatments T6 is found to 
be the best for all the sequences, clearly followed by T^.

Though the trend m  1981 was more in favour of 
daincha-rice-rice and fallow-rice-rice, by 1982 the sequences 
daincha-rice-rice and pulse-rice-rice were found uo be 
better. A similar reinforcement of positive effects in 
treatments lead to the indication that T6 ie. full dose of 
N and P v;ith 3/4 dose of K is enougn to maintain a higher 
yield for the component crop of the sequence daincha-rice- 
rice and pulse-rice-rice. In view of the multiple crop 
sequence, there is a need for taking a whole system approacn 
especially for manuring purposes. Under these circumstances, 
the possibility of decreasing the total K applied to all the 
three crops put together appears to be warranted. The pict'jre 
becomes clearer m  the rnundakan season of 1982, the result 
of which is indicated below.

Table 37 and fig. 13 represents the yield of straw in 
Kg ha”1 for the rice crop variety Jaya during Virippu 1982.
The result shows that both the sequences and treatments are 
significant. The result shows that the sequence daincha-nce- 
rice (A4) gives the highest straw yield. This is followed 
by the rice crop of the sequence pulse-rice-rice (A3).
The lowest virippu straw yield is noticed
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in the sequence sweet potato-rice-rice-s- It is also to 

be noted that in the sequence A5 and A2, straw yield for 

the virippu rice crop is on par.

Among the treatments T and It cave the hiahest6 o

straw7 yield. In all the sequences., they are on par. This

is followed by the Treatment T . The T and T treatments
JL x

are also cn par.

Straw yields are fairly high only' in treatments which 

have £i at rocommcndod. dose:; and sequence v/hich include a. 

leguminous crop. Marginal decrease of either P or K as in 

'It and T, does not appear to decrease the performance in3 O

terms of yield. This evidencly means that in the manage
ment of'component crops only a marginal decrease of either 

P or A is possible in a system approach.

Table~38 and Pig. 14 show the yield of grain in 

Kg ha ' or rice crop variety- aaya tor rnundakan season 1932. 

The result indicates that both sequences and treatments 

are significant. The sequence daincha-rice-rice (A4) 

records the highest -yield. This is followed by the sequ

ence pulse-rice-ricc. The third sequence but in decreasing 

order is pulse-rice-rice (A3) followed by fallow-rice-rice 

(A5 ) . The'lowest yield for the nrundal-can rice crop is in 
the sequence rice-rice-rice.



Among the treatments gave the highest yield

which is followed by Tc and Tp . Both T̂ . and Tr are onb 1 q o
par and Tr and T., also are on par.

3 1

The result thus becomes more clear cut in that 

the best sequences are daincha-rice-rice and pulse-rice- 

rice. The better sequences out of the five tried 

found to be daincha-rice-rice (A4) and pulse-rice-rice 

(A3). The best treatments are T . Tc and T.. From the6 ■ b i

nature of the effect of the treatments it,can be con

cluded that full dose of N, 3/4 recommended dose of P 
and K. would be good enough for the component rice crop 

of the various sequences.

A  consideration of the rice yield for both the 

seasons and for both the years shows that the sequences' 

daincha-rice-rice and pulse-rice-rice are the best. The 

total yield for virippu and mundakan for the sequence 

'rice-rice-rice is also lower than the above. The virippu 
and mundakan season rice yields of the sequence Sweet 

potato-rice-rice is the lowest. The sweet potato yield
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ir 2 2 3 0 7 . 1 2 ''50.7 2 2 3 / * 6 2 2 3 9 . 1 2 2 8 4 . 4 2 _ 3 0 . 7 2 2 7 3 . 3
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in summer', when cn.lcu]a ted on the basis of ocop.om.ic of 
return, hovever, metes -the seouence sweet notato-rice—rice 
emerae in terms of economics of return as the best, 
to] 1 owed by pulse—rice—rice » This is in eo reeroent w ?! tn 
the findices of workers 1 ike Mehanatre et a3.. , (1987) .

Table—j9 and Fio. IS ooor-.erit the vi i c) of st m.*/ ■ 
in Kg h = "for trie rice crop variety Java curing liu n d ak a n 
season 1982. The. result j.ncicate.s that both treatments 
and sequence are s i an i f 3. cant. 7\ scrut.inv of the data' reveal.s
that the sequence:’ da inelri-rice —rice (/-.4 ) nave the highest 
straw yield. This, is followed by the sequence pulse-rice-ri.ce 

) ano sweet not'-to-rice-rice (.-12) .

An examinantion of data .reveals that the treatment
Ik cave the h.inh'vst yield, fol l.ov/ed bv T- and T, . i"ne 6 - - ' 1 '' b : i
treatments Tv and T- were on oar. The t rrr tme nts Tr. andn a * a
To v?e re also on nnr. The treatments T_, and T, cave the lowestX J’ k
yield.

Then fj.neI crop of the experiment namely rnundakan
1982 shows that dno ora In and straw pishes follow the
same trend. Straw vide of too daincha.—rice — rice and 
ou 3. s a — r i o e—r i c —■ sQounncnn  ̂ the best. The treatments 
T, ie, fndl recommended .dose of N and P and 3/4 reconun—a '
ended close of k 1. s best for the seo> lences . Th i s
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Table-40

ttrugtn,  ̂ ^ T _ jar d a -p content m

percentage at hervesg of rice v a n Dty Trivenj.

Summer 1981

„  ___ P
‘atment ---- ------ --------- — ----— ----- ----- -------

Gra_n ^traw C r a m Straw Grain Straw

r
~1 1.31 0.95 0.29 0.49 0.38 1.58
it
/. 1.22 0.9J 0.2o 0.49 0.58 1.63

T ■** o _> lolS 0.9" 0.28 0.4-4 0.0 8 1.68

r2 1.25 0.48 0.28 0.48 0.58 1.68

T 5 1.2b 0.9o 0.2« 0.47 0.58 1.63

T 6 1.29 u .95 0.29 0.49 0.58 1.68

1 \S MS IMS IMS N o  IMS



Ni troTen*

Treatmeic

T

Grai n 
3.66 
3.69 
3.54 
3 a S3 
3. 55 
3. o5

Tab le-4?
and t otasa .gontent n  percentage ..atQiarvest
of cowpoa Summer 1981

N

NS

Hu s k
1.19 
1. J1 
1.10 
1.11 
1.16 
1.17 
NS

Nxurogen,

I K
Haulm Graa n HurA Haulm G i a m Husk Haulm
2.87 0.s5 0.13 0.41 1.13 0.43 0.73
2.03 0.55 0.12 0. 11 1.13 0.43 0.73
2.82 0. ->4 0.12 0. U 1.12 0. 43 0.73
2 .8^ 0.55 0.13 0.41 1.12 0.13 0.73
2 .He 0.55 O.lo 0.4, 1.30 0.43 O . 0 3

2.86 0. 45 0.13 0. 11 1.31 0.4 3 0.73

Wo No N5 NS NS NS NS

Table-1-3
and iotasn content in pei-ceniaqe at haivest
of cov>;pea Sumner 1982

N K
Grain Husk Haulm Grain Hus v Haulm Grain Husk Haulm

*1 3.62 1.16 2.85 0.55 0.13 0.41 1.13 0.43 0.73

T 2
T-,

3.58 1.06 2.83 0.54 0.12 0. 40 1.12 0.42 0.73
3.55 0.99 2 .82 0.54 0.12 0.40 0.12 0. 12 0.72

3
T 3.61 1.09 2.84 0.55 0.12 0.41 1.12 0.42 0.73
4

r s 3.61 3 .12 2.84 0.55 0.13 0. 11 1.30 0.43 0.73
T o 3 .61 1 15 2.85 0.o5 0.13 0.41 1.31 0 . 4 3 0.73 C-4

CO
"NS ~ ™  -jjf ' ' NS NS No No No No NS -O

P
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Table - n

l uroqei,  ̂ nr r ^ and  ̂  ̂ coitpnt a n

, -rc e ^ a ^ e  _dc har^e^" of rice ^ar_] st / Trxvenx

Sunmer 1982

h i P K

__ Gra_i 3 craw Graa n S craw Grai a Gtr av,

T ] 1,30 0.95 0. 29 0.47 0.58 1 . 6 8

T„
2

1.90 3.94 0.28 0 . ^ 2 0.58 1 . 6 8

T 3 1.16 0.94 0.28 0.41 0.58 1 . 6 8

T a 1 . 2 1 0.91 0.28 0.44. 0.58 1 . 6 8

rn
“5 1.25 0.95 0.28 0 . j-5 0.58 1 . 6 8

* 6
1 . 2 8 0.95 0.28 0.45 0.53 1 . 6 8



I  u f

n n J i a a  noxnts out; ac Jecj-~a3 ^ xn the Jose of P and <
->  j .

feiLilise_s ro the cxterrc or 25 per cert of tne recomm- 

endeci aose is oosdbie, Daincha-_ice-nce add mls°-rice- 

r_ce are r^e oest sequences. This _s m  conformity with 

the findings or the ear_j.er rforfers like /erma et_ a l .,

(198"7), Yaaav a^Q Sa.ngi (1986) and S h a m s  ec al_., (1986),

-ablcs and 41 present rne JPiC concent o_ ooah g r a n

and drcivi m  j or ac j at har/_^t of ri v n c "  / Iri/nu

of su’-nmar 19 81 ana 1932. The resalt xiaicatcs chat "-here

is '"'O sicnif^canL cL.tf<=rence .̂n , P and concent of a i a m
r  ^

and strcv JDet ̂ een treatments. In has to be o o n e  xn mx^d 

that genera]! j  j .  t x ^  txon of T , P ,  C 1 <° i c l s  to an xncr^ase 

xn y^eld a u  not an increase xn cne content or \, P and C.

TcJsles ^ 2 a^d 4 3 oresent tne data on the ?< content 

at harvest or sun ler coinota for one year 1981 and 1982,

The result sr ov/s uuai ^ner'" xs ~>o sxg^xf xcanc 

cUf j crancc xn the j, 0 and C concur t nc hau/^st of graxn, 

nusk o_rd naaln o*. t^e Sunne_ covrrea, replication of h,

P ha/ resulted xn an e'rianccncv o_ yxeld of covnea

grctxr a*u h a a m .  x oweve"~, t^eir 0 ^ al^cat^on has not



T a b le -^ -4

■ ’’r' _.and__o^___ content m  pergentanp
-J2.£ v.̂eet potato Sumner 1932

Treat
ment

T 1
T
^3
T4

- J

T

N p K
VineTuber /me Taber Vine Tuber

0.48 1.57 0.25 0.26 1.62 3.960.45 1.52 0.25 0.24 1.59 3.930.43 1.43 0.24 0.24 1.59 3.900.^6 1.54 0.25 0.24 1.61 3.940.47 2.03 0.25 0.24 1.51 3.950.47 1.55 0.25 0.25 l.ol 3.95
No 17 j D-L, NS N3 NS

Tatole-45

— --- ^ ■ j ^ n Q ^ J r „ , 1_cpntent in percentage
£̂-Jl̂ £Xg.st_qf sweet pocato Summer 1982

Treat
ment

N P K
Tuber Vine Tuber Vine Tuber Vine

T1 0.47 1.55 0.25 0.25 1.61 3.95
2̂ 0.44 1.48 0.24 0.24 1.58 3.92
T3 0.43 1.47 0.24 0.23 1.58 3.89
T4 0.45 1.49 0.24 0.24 1.58 3.92
T5 0.46 1.51 0.24 0.24 1.59 3.93Ts 0.4? 1.53 0.25 0.25 1. 60 3.95

— ---- NTS NS NS NS NS NS
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T a b l e - 4 6

Nitrogei, "hosphoras and Pot^h at harvest
or CJaxncna - Summer 1981

Trea'crueo.t N P K

n
~1 3 o 28 o 0 -J o 1.30
T2 3.35 0 o 69 1.28
T3 3.26 0.70 1.30
r4 3.3^ 0. 70 1.30
T5 3.31 0.71 1.30
X6 3.31 0.70 1.30

03 NS NS

TaolG-47
\lirrogeP, >hosphorra and otash ai harvest 

of iamcte - Summer 198 2_

Treatment N p K

T 1 3.34 0.71 1.31
~ 2 3.30 0.69 1.30
T.j 3.32 0 o 70 1.30
T4 3.31 O 9 <1 h-1 1.30
T5 3 .32 0.71 1.30
P

6
3 .32 0.71 1.30

N3 NS



T a b l e - A g

— ° —(pooled) valgp or n in
S L£SHLlLag^EZ-_Ja/a V i n p p u  1931

Treatment

T
'2T
‘3

T r

Al

1 = 22 
1 = 2 2  

1.20 
1.22 
1.22 
1.2?

a ;

1 o 21 
1.22 
1.22 
1.22 
1.23 
1.2?

j-TC lIS

a :

3 .20 
1.21 
1.22 
1.22 
1.23 
1 . 2 ?

~ \ S ~

A4

1.21
1.20
1.2?
1.23
1.23 
1.22

~~7U~

45

1.21

1.20
1.22
1.23
1 . 2 2

1.22

"~iTJ "
r a b l e - 2 .9

-  ̂ (pooled) value or N m  padd,
2£§j:̂ l variety Jay a v inppu 1982

Treatrrent

T>

T,
T,

T>

Al

1 • <- 2 
•1- b £ 
1.22 
1.22 
1.22 
1.22 
\S

42

1.21 
1.22 
1.22 
1.22 
1.22 
J .2?

■IS

1.20
1.22
1.22
1.22

1.22
1.22

Ad

1 . 2 0  

1 . 2 1  
1.22 
1.23 
1 * 23 
1.2?

*5

2.21 
1.21 
1.22 
1.22 
1. 22 
1.22

NS NS NS



T a b l e - 5 0

- ogen xn n e e  straw
Z^j^Q.^^Jaya (pooled) V i n p p u  1981

Treatment
A1 A 2

T 1 0.S23 0 . 8 2 0
T 2 0.824 0.822
T 3 0.820 0.823
T * 0.82? 0.823
T5 0 .824 0.824
P6 0.823 0.825

rB  NS

Sequence
A3 \4 iv5

0.820 0.S2? 0.821
0.820 0.822 0.820
0.824 0.823 0.821
0.824 0.825 0.824
0.823 CMCOO 0.8^5
0.821 0.823 0.825

MS Ns NS

Tabie-5 1

° r' 1 ^- — -- .££_^ troqen m  rice stray
(pooled) Viripuu 198 2

SequenceTreatment —— — ________
\1 A2 ^3 A4 A5

T1 0.8^0 0.820 0.820 0.824 0.o20m ~ 2 0.821 0.820 0.620 0.823 0.822
*3 0.819 0.820 0.825 0.824 0.821
*4 0.821 0.822 0.623 0.824 0.823
T5 0.822 0.824 0.823 0.824 0.820
*6 0.«20 0.820 0.820 0.825 0.820



1 >t i

r e s a l c e d  i r  a  s - . g m l i c a i ' c  c L . i f e r e n c e  i r  i.ae c o n s e n t  o f  

d, P  a n d  a.C o f  c o w r e a  g i a m s  o r  h a u l m .

P a o l o s  4 4  a n d  4 5  p r e s e n t  t h e  b  2  a n d  d  c o n c e r n s  i n  

p e r c e n t a g e  a c  n a r v a s c  o _  s u m m e r  s w e e t  p o t a t o  C W - 1 4 2  

f o r  t n e  / e Q r  1 9 3 1  a n d  1 9 5 2 .  T n e  r c s o l t  s io\/s t n a u  c h o r e  

h a s  b e e n  n o  s i g r m c a r u  m c . e a s s  a n  c h e  i l K  c o n t e n t :  o f  

t h e  t c p p r  c u d  \ _ r _ s  o f  s v e e t  p o ^ i ^ o  a s  a  r e s u l t  o f  

m a n a r x a l  L r e a c m * - n  - s .

P a o l o s  ^ 5  a n d  57 p r ° o ^ n t  c h e  o e r c c i t a g e  o f  P P 1 a t  

hc-r\ s t  o r  t n e  g r e e n  m a n j r e  o r  c r o p  d a i n c h a  r o r  t n e  

y e a r  1 9 3 1  a n a  1 9 3 2 .  ~  c l o s e  p e r u s a l  o f  t h e  r e s u l t  s h o w s

c h a r  m e r e  a s  n o  s i g n ~ f l e a n - d _ i f e r e o c c  a n  t h e  p e r  c e n t  

o f  d? < c o i r e n t  o f  c h e  d a a n c ^ a  c r o p .

r a b i e s  ^ 3  a n d  dg j r e s p p t  c h e  d a t a  o n  t h e  p e r c e n t a g e  

o f  n m r o g e r  a n  a _ c e  g r a i n  \ a r a e c \  J a ^ a  f o r  t h e  v a r a p p u  

s e a s o n  o f  1 9 8 1  a n d  1 9 8 ? .  T h e  r e s u l t s  s h o w  c h a r  t h e j _ e  

a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t n e  s e q u e n c e s  a n d  

t r e a t m e n t s .  T n e  b  p e r c e n t a g e  a n  r _ c e  g ^ a a n  h a s  n o t  b e e n  

a f  L e c r e a  b y  c h e  r r e a c m e n c  a s  w e l l  a s  s e q u e n c e .

T a b l e s  5 0  a n a  5 1  p r c s e n c  c ^ e  d a t a  o n  c n e  p e r c e n 

t a g e  J c o n c e n t  o f  r a c e  s c r e w  f o r  t h e  v a r a n  d u  1 9 3 1  a n d  

1 9 3 2 .  T n e  r e s a l e s  s n o w  t h a t  t n e r e  a s  n o  s i g n i f i c a n t  d i f f -  

e u e n c e  a n  t n e  p e r  c*_ iC o f  j a n  t h e  r a c e .  T n e r e  1 ^ n o  s a g -  

n i f _ _ a n i _  d i £ ' ' « r e n c e  b d  / e e n  t r e a t r m r m s  a n d  s e a a e n c e s .



H Z

 ̂ r of p ir n c o  grain variety Ja>a
(pooled) Vinppu 1981

Iable-52

Trp< finn̂nr:. Sequence
A1 A 2 A3 «4 a 5

T 1 0,276 0.275 0.274 0.275 0./75
r 2 0.2/5 0.275 0.274. 0.273 0.274
T1"3 0 . 2 ' 1^ 0,275 0,278 0.277 0.276
T 
~ A o 9 w. 0.277 0.279 0.281 0.279
T<3 0./7B 0,279 0 .2^0 J.780 0.277
p
“ 6 0.276 0.775 0.276 0.277 0.27 /

NS NS NS NS NS

I‘sble-53 

of P a.n rice ararn varlet/ Jaya
(pooled) /irxpsn 1982

Tre I.TirnT Seauence
A1 3.2 ^3 A5

T
1 0.273 0.274 0.273 0.273 0.274

n ~ 2 0 . z7p 0.275 0.274 0.273 0,274-
To 0 . zT1- 0.275 0.277 0.279 0.279
r4 0.276 0.276 0.277 0.279 0.279
TrD 0.z77 0.277 0.278 0.279 0.276
^6 0 .275 0.274 0.275 0.274 0.276

iSIS NS NS NS NS



 o j.  P  n  r i c e .  & i r a »  v a r i e t y  J a y  a

( a o o l c - o . )  / m p p u  1 9 8 1

lab j.o-5-1

T r e a t m e n t
S e q u e n c e

1 1 A  2 A 3 A 4 A 5

X
X

T
“ 2

T 3
T

A

~ 5

T 6

0 . 1 5 3  

0 . 1 6 4  

0 . 1 6 2  

0  . 1 6 4  

0 . 1 6 4  

0 .  J . 6 4

0 . 1 6 2

0 . 1 6 2

0 . 1 6 2

0 . 1 6 4

0 . 1 6 5

0 . 1 6 3

0 . 1 6 1

0 . 1 6 1

0 . 1 6 5

0 . 1 6 5

0 . 1 6 6

0 . 1 6 4

0 . 1 6 2  

0  . 1 6 0  

0 . 1 6 4  

0 . 1 6 6  

0 .  1 $ 6  

0 . 1 6 5

0 . 1 6 3

0 . 1 6 1

0 . 1 6 3

0 . 1 6 5

0 . 1 6 5

0 . 1 6 5

H S i sS N S N S N S

~ r  P  ■_

T a b i e - 5 5  

^ o f  P  m  r _ c e s t r a > v a r i e t y J  a v  a.

( p o o l  e d ) V i n p p u  1 9 8 2

T r e t .  L r a c r i l
S e q u e n c e

4 1 A 2 4 3 A 4 4 5

r
1

0  .  i. 6 2 0 . 1 6 0 0 . 1 5 9 0 . 1 6 1 0 . 1 6 0

0 . 1 6 1 0 . 1 6 2 0 . 1 6 1 0 . 1 6 0 0 . 1 6 1

T 3
0 . 1 6 2 0 . 1 5 1 0 . 1 6 4 0 . 1 6 3 0 . 1 6 2

T  
~ A 0 . 1 6 3 0 . 1 6 3 0 . 1 6 4 0 . 1 6 5 0 . 1 6 4

T 5
0 . 1 6 3 0 . 1 6 4 0 . 1 6 4 0 . 1 6 5 0 . 1 6 4

T 6
0 . 1 6  j 0 . 1 6 2 0 . 1 6 2 0 . 1 6 2 0 . 1 6 4

N S ■Jo N S N S N S



1 4 7

^ r'r'r —  ̂ ~Sf-JL i r  rice qraxn v? n e t y  Jaya 
.(pooled) Viripiju 1981

T a b l e - 5 6

Tredtrrent Sequence

A1 A2 A3 A  4 A5

T 1 0,576 0.575 0.574 0.575 0.576T**■* o✓ 0,576 0.576 0.574 0.573 0.574T. 0.565 0.575 0.574 0.570 0.560
r4 0.570 0.575 0.580 0.550 0.580
T5 O.S^O 0.580 0.590 0.590 0.5 75
r6 0 „ _ 60 0,550 0.560 0 o 565 0,565

m NS IsS NS NS

"r~ 'Ti
Table-57 

__  eT K ir rj ce Qiaia v a n  erv Ja^a
I.ppo3ed) V i n r o u  198?

Treatmep-c Sequence
A1 ? 2 A3 A 4

! s 
1

r i 0.0 ;5 0.574 0.573 0.574 0.574
T ? 0.575 0.574 0.573 0.574 0.574
T 3 0.5/3 0.574 0.573 0.573 0.573r

A 0.5^4 0.573 0.572 0.573 0.574
TV~5 0.575 0.573 0.574 0.574 0.573-L6 0.573 0.574 0.573 0.576 0.5/4

---- ------__ 1\V NS NS Ns NS



l ^ rJ

£vx I s  5 8

J - e r c e i t a r L  o _ 1 H  - L i s e stir a.// v a n  ex: / J a w (d o o x  d )
I j - i n p p u 1 9 3 1

T r e a t m e n t S e q u o ^ c e

r>
" 1

\ 2 \ 3 1 4 A 5
l . 6 8 1 . 5 / 1 . 5 5 1 . 5 7 1 . C 3

5 l . S Q 1 . 5 7 1 « 5 5 I . q -7 1 . 5 7
T 3 1 . 5 3 1 . 6 7 1 . 6 7 1 . 5 6 1 . 6 5
N 1 . 5 7 1 . 5 o I . 6 3 1 . 5 5 1 . 6 7
P
“ 5 1 . 5 3 1 . 5 5 1 . 5 5 1 . 6 5 1 . 5 6
T 6 l . 3 3 1 . 5 5 1 . 6 5 1 . 5 5 J3 . 6 7

\o Jo 0 JAO \TS

T a b l e - 5 9

P e - L c e i c a q e 0 1  < m  n c a  s t r a  7 i/ari q

7 i r a 0 0 a  1 9 3 2
^ d y d ( D O O l S i

l ^ c n t  ir n t S o q u c n c c
“ ~ *— -  — _

a i A 2 -i3 * 4 A 5
r 1  1 . 6 7 1 . 5 6 1 . 6 5 1 . 6 5 1 . 6 6
J79 1 . 5 3 1 . S '7 1 .  5 6 1 .  o 5 1 . 5 6
1  1  o 6 7 1 . 5 7 - . 5 2 0 . 1 6 0 . 1 5
r  1 6 ^ 4. 1 . 0 0 . 1 6 0 . 1 5 1 . 6 0 1 . 5 9
T 5 1 . 5 8 1 . 5 6 1 . 5 9 1 . 5 0 1 0 5 7
X o  1 * 5 S 1 . 5 5 1 .  06 1 . 5 6 1 . 6 7

\o N o N o S N 3
w‘ w -  — ---------------------- -------  _  _ -------------- ------------------------ —  r - , , - ____ ___ „ _



T able~60

U S

V.

n -* or nitrogen xn race grain
.rxeby Jaya (pooled) Mundakan 1981

Treatmenc Sequence
1 j \ J

-l

[ 7a 2 \3 .Ai A 5

r l 0 ./ 7 5 0 .  r7 6 0 * z75 0*274 0*275

t 2 0 . 275 0 .2 7 5 0*274 0 .273 0*275

“*3 0 .27 5 0*274 0*275 0*275 0 .2 7 4

t a 0 .2  4 0*275 0 .2 7 5 0 . r 7 4 0 .2 7 5
i—i
"5 3 . r75 0*275 0*275 0 .2 7 5 0*275

0 * 275 0*270 0*275 0*27^ 0*275

NS NTS NS NS NS

Table~6 l

or nicroqen ir rice grain variety 
Jaya (pooled) Munaakan 1982

Treatment: sequence
Ai A2 A 3 M A 5

T>
* 1 0.275 0.275 0.274 0.275 0.274
T1

2
0.275 0.275 0.275 0.274 0.275

m
"3 0.r74 0.274 0*275 0.275 0. 274
T, 0.275 0.275 0.27^ 0.275 0 o 2754r~ r—D 0.275 0.275 0.275 0.275 0.275
T 6 0.275 0.275 0 . 275 0,275 0.275

i\S NS NS NS NS



IhO

T a b l e - 6 2

Percentage Qf nitrogen m  rice straw v a n  ety
Jaya (pooled) Mundakan 1981 1

Treatment Sequence
A1 A2 A3 A4 A5

T 1 Q.822 0=820 0.820 0.821 0 = 820
T2 0.823 0=821 0.820 0=820 0.821
T 3 0.820 0.820 0.821 0=821 0.820

0=822 0 = 821 0.820 0.820 0 = 820
T5 0=823 0=821 0=821 0.820 0=821
*6 0 = 822 0.820 0=820 0=821 0 = 820

NS NS NS NS NS

Table-63

Percentage of nitrogen m  rice straw
v a n e  tv Jaya (pooled) Mundakan 1982

Treatmenr Sequence 1
Al A2 A3 A4 A5

T 1 0 = 821 0=820 0 = 820 0.821 0.820 '
T 2 0.820 0.821 0.820 0.821 0=820
T 3 0 = 819 0.820 0 = 821 0.820 0.821
T* 0.820 0.821 0.820 0 = 821 0.820
T5 0 = 821 0.821 0.821 0 = 821 0 = 821
T 6 0.821 0.820 0.821 0=820 0.821

NS NS NS NS NS



151

Tables 52 and 53 .present data on the percentage 

of P in rice grain of variety Jaya for the Virippu season 

1981 and 1982. The result shows that sequences and treat

ments have not made any significant effect on the content 
of P.

Tables 54 and 55 present the data on the percentage 

of P in rice straw of the variety Jaya for the virippu ' 

season of 1981 and 1982« The result shows that there is,no 

significant difference in the P content of the straw. TIius, 
sequence and treatment has not made any significant effect 
on the .? content of rice straw.

Tables 56 end 57 present data on the per cent K : 

in rice grain variety Java for the. virippu season year 1981 

=>nd 1982, The result indicates that there is no significant 

effect of ' treatments and sequences on the per cent K content 

in rice grain. :■

Tables 58 and 59 present data on the percentage of!
K in rice straw variety Jaya of the virippu season 1981

I
and 1982. The result shows that neither sequences or K percent

age treatments had any significant effect, on the K content 

of the grain.
I . '•Tables SO, 61, 62 end 63 present the percentage ; 

of N in the rice- grain and straw of variety Jaya for the



1 5 °

Table-6'i

 ̂ 3  r C -nh a _of  P rice orain variety Jaya
(pooled) Munaa Van 1981

Treatnenc Sequence **

Al A? A3 e5
T,
X 0.234 0.242 0.241 0.242 0.243

T2 0.243 0.242 0.241 0.240 0.241
wl 0.241 0.241 0.244 0.243 0.242

T
L. 0.24-1 0.243 0.244 0.245 0.244

T5 0.244 0.243 0.243 0.244 0.244
p 6 0.243 0.242 0.241 0.242 0.243

NS 1\L_. N3 NS NS

I1 able. “65
 ̂ 8 *  C f
~7 ----- lr\ p or P in rice grain variety Ja a

(roolcd) yunda 1 an 1982
... .

Ireal.i-iep'L Sequence
Aj a 2 -A3 A4 A5

rJ.
T2
T3
ra
T5
T6

0.243 0./42 
0.243 0 241 
0»24i 0.240 
0.242 0.242 
0.242 0.243 
0.211 0.240

0.241
0.240
0.243
0.243
0.240
0.241

*0.242 
0.249 
0.242 
0 214 
0.243 
0.24?

0.242
0.241
0.240
0.243
0.241
0.240

— — ---- ---- TS \TS NS NS



1 5 J

~rcrj ^  . o f  p in n e e  Stray variety 
i Z g y a  ( p o o l e d )  M a n d a t  e r n  1 9 8 1

Table-6 6

itn ent Secruence
. .

a i A2 A.3 A 4 A  5
Tl
"1 0.169 0.168 0.167 0.168 0.169
b 0.169 0.168 0.167 0.165 0.167T J 0.167 0.168 0.170 0.169 0. J 66
b 0.168 0.169 0.170 0.171 0.170
o 0.169 0.169 0.170 0.171 0..169

b 0.168 0.167 0.168 0.169 0.168

ITS t\S NS NS NS

Table-67

Derce-,r ■>(°  jrA  n e e  s t r a t *  v a r i e t y
Jaya (cooled) tlandakan 198 2

Treatment. Sequence
Al ' 2 A3 Ai »5

T 1 0.168 0.167 0.166 0.167 0.167T n 0.168 0.168 0.167 0.168 0.1C6
b 0.165 0.168 0.169 0.168 0.167
b 0.168 0.168 0.169 0.170 0.169
b 0.168 0.167 0.166 0.1C7 0.168
o

I
5, 

I
* 

1
o

0.166 0.167 0.167 0.168

1 i >TS NS NS NS



1 5 4

r„ -u i  „ c r  c-C tc i r\ v-i grain variety 
-(pooled) Mundakan 1981

T a b le -6 8

Treatment Sequence
A2 A3 A4 A5

T 1 0.575 0.575 0.575 0.573 0.575
T 2 0.575 0.575 0.574 0.573 0.574
T3 0.566 0.575 0.574 0.568 0.575
T 4 0.574 0.560 0.574 0.580 0.575T~5 0.573 0.571 0.580 0.580 0.574T 6 0.574 0.550 0.5 68 0.5 69 0.574

INS NS NS NS NS

Table-69

T crcen1
f -gQLjdl-Tic e_ grain variety .Tb^

QPooled) Mundakan 198?

Treatment  _____  Sequence

T
<v

A1 A2 A3 A4 A5
1 0.575 0.574 0.573 0.574 0.574
2 0.574 0.574 0.574 0.573 0.570

T3 0.570 0.570 0.570 0.574 0.570
^4 0.575 0.560 0.570 0.573 0.572
~5 0.574 0.572 0.571 0.572 0.573
TS 0.573 0.571 0.572 0.568 0.574



1 aqe _o_f K. _ir rice grain variety
i§^a -V2.°ol®4)- .Mundakan 1981

Tab^le-^

Treat;ment

T1
l 2
T3
Ta
r5
r6

Sequence
Al A2 A3 Al A5
1 o 57 1.55 1.67 1. 65 1.671.67 1.55 1.67 1.65 1.671.67 1.65 1.57 1.65 1.671.67 1.67 1.67 1.3 '1 1.671.57 1. 68 1.67 1.57 1 .0 /
1.66 1. 37 1.67 1.67 1.67

— — — . - — -------------- ----------------- -  ----------------.. .
NS NS NS NS NS

. ----------------------- ------------------— --------------------- --------------------------------------

Table~7l

- ’=ercentaae_of JKjuijrice ^ ra ^ a n e tv
jj§2§— (pooled) MundaVan 1982

Ircacnenu ____  Sequence
Al A? A3 \A A5

1 1.67 1.66 1.55 1.66 a . 66
X'2 1.68 1.67 1.56 1.65 1. 66
3 1.67 1.57 1.62 1.61 1.59

X‘<i 1.67 1.57 1.61 1.61 1.59P'5 1.63 1.69 1 .59 1.61 1.67
1.56 1.65 1.66 1.66 1.67
NS NS No M3 NS



rur oaKan staso 1981 aid 393?„ Pnerc is 1 0 significant 
erfe^u ror the sequence or creatment.

Tables S''1 and 65 present the oer cent P content m  
rice gram or /armc r Ja/a roi the numavan season 1981 
ana 198?„ Tables bo and 67 present the data on rhe 
percsirage of ° concent m  tie paddy straw of the same 
/arxety ror tne corresponding periods.

tallies 60 ana 69 present the aaca on rhc per cent K 
m  rme gram or ranet^, Jaya for the trundaran 1981 ana 
1982 and _jx>Lcs 70 ana /I present v conLe it of rice 
scra% j_ô  abe yea_ 1981 and 1982» 3ocn treatment ana 
sequence had no e£i p c c  oa K content of eitner gram of 
sura v.

'l-'̂ coiteb of n c °  gram ana scra\ 01 variety 
Tnvenp o_ summer 1981 and 1982 of variory Jaya of virx- 
o 1 o_ 193i a a 1989 ana or the sane vanet/ 0 1 Ihindakan 
1981 and 1932 uo noc snov? any significant dir rerenre 
eitner dur to sequence or due to tr atm nt. Tne sumner 
crop Ooher tna rice such as p u l s e ,  sweet potato, a d 
a a m c nd also ao noc sno any er I ecr due to treatment or 
sequences m  the_r a a conue> c. "'he maj n a spe^c to be 
considered iron m e  treia of the result is tnat tne 1JPK 
content o_ various plant parts and of the economic



Effect: of various cropping sequences on sor 1_ ̂pH_rm3asurged 
after the harvest of each crop

Sequence Treat- Initial Periods

Rice-nce-
rice
(Al)

Sweet potato, 
rice-nce 

(A2)

1981 1982
(CO) After

summer
crops
(Cl)

After
virippu
(C2)

Afrer
munda^an
(C3)

After 
summer 
crops 
(C 4)

After
virippu
(C5)

After
mundakan

(C6)

T1 5.06 5.03 4.98 4.93 4.38 4.84 4.30
1

T9 5.06 5.03 4.93 4.93 4.33 4.84 4.80
2 5.06 5.03 4.98 4.93 4.88 4.84 4.80

T4 5.06 5.03 4.98 4.93 4.88 4.84 4.80

T5 5.06 5.03 4.98 4.93 4.88 4.84 4.80

t s 5.06 5.03 4.98 4.93 4.88 4.84 4.80

^1 5.06 5.05 5.03 5.00 4.97 4.92 4.88
5.06 5 . 05 5.03 5.00 4.97 4.92 4.88

T1 5.06 5.05 5.03 5.00 4.97 4.92 4.88

T4T
5.06 5.05 5.03 5.00 4.97 4.92 4.88
5.06 5 .05 5.03 5.00 4.9 7 4.92 a 088

T6 5 .06 5.05 5.03 5.00 4.97 4.92 4.88

(Coatd. 2 )



result siorfs cna.u tne cultx-zaasn of various 
crops tendc to decrease the soil pp. it is noted, thee 
m  one ri ce~r_:e"J.ir'e seouenc^ the oh nas aecreasea 
cons^aeraoly alter the u;o coToon_nt crops m  the sequ~ 

enco r ^ c e ~ n c c ~ r x c e . It is also to oe noced thac treat- 
ne^cs na^e no erfecL on soil p r .

Lnch crop j. a  t">e ^eouence svec t DOtaLO-rice-i.j.r'e 
also cs-as to rcaace J^e pa co^oiJCicDl^. Tne cultj.- 
valic 1 ol on /e t poiiLC cro£ dcrrca r j oil pi I, b / 
0»i7 /^hxir _ac surcee u n g  rice crop reaaceJ the soil ph 
slightly. Tne sc-ie trend A/as ooservea in the second 

/oar also, here a_so, it /as found chat tne tieatsents 
have no 'defect o the s o u  pF „

In one s errae^ce coupea-rxce-rice also, the culti
vation ol a] phe corijoricnt cro^s decreased cne s o u

pi I iron ios u i a a l  s -atus, Ho\jever, the decrease or 
soil jpx 1 v/as sxd g u l  / lesser in the second. year or 
secono. cycle or puo seouence.

lne cosioonenu c O l j o_ cl e seouence aainrha-rtce-
n c e  also tend to decrease tno ^oil oH. The sequence 
had an erreci i’-’ decreasing chc soil, pi \ hile the tre
atments ^ad no effect, on tne sane. Tne decrease or 
so^l pri d v  the croppi g sequenc-* vas found to be less 
unen compared u t n  other sequences.

J 60



Sequence Treat
ment

Cowpea- rice- 
n ee  
(A3)

Daincha-rice-
rice
(A4)

Fall ov;-rice- 
rice 
(A5)

J nitial 
status
(CO)

After
summer
crops
(Cl)

Ti U
i o CO 5.04

T2 5.08 5.04
r3 5 0 08 5.04
T4 5.08 5.04
T5 5.08 5.04
*6 5.08 5.04
T1 5.06 5.04
T2 5.06 5.04
T3 5.06 5.04
T4 5.06 3.04
T5 5.06 -31

oin

T6 5.06 5.04

T1 5.06 5.06
T2 5.06 5.06
T3 5.06 5.06
•J

T4 5.06 5.06
*5 5.06 5.06
*6— 5.06 _ 5.06—

Periods
1981 1982

After After AEter After After
va nppu rnundakan summer vinppu rnundakan

crops
(C2) (C3) (C4) (C5) (C6)
5.00 4.97 4.93 4.39 4.85
5.00 4.97 4.93 CD lO 4.85
5.00 4.97 4.93 4.89 4.85
5.00 4.97 4.93 4.89 4.85
5.00 A.97 4.93 4.89 4.85
5.00 4.97 4.93 4.89 4 .85
5.00 4.98 4.95 4.93 4.89
5. 00 4.98 4.95 4.93 4.89

cn O o 4.98 4.95 4.93 4.89
5 o 00 4.98 4.95 4.93 4 .89
5.00 4.98 4.95 4.93 4.89
5.00 4.98 4.95 4.93 4.89
5.03 4.98 4.98 4.94 4.90
5.03 4.98 4.98 94 4.90
5.03 4.98 4.98 4.94 4.90
5.03 4.98 4.98 4.94 4.90
5.03 4.98 4.98 4.94 4.90
5.03— 4.98 — — 4.98 — 4.94--- 4.90

CHfoo



Changes in soil pH over inltj al status due bo different
cropping sequences

Sequence

Rice-rice-rice 
(Al)

Treatment After 
stj mmer

1981 1982
After
virippu

After
mundakan

Afrer
summer

After
virippu

After
mundakan

-0&03 -0.08 -0.13 -0.05 -0.11 -0.13
-0*03 -0*08 -0.13 -0.05 -0.11 -0.3 3
-0*03 -0.08 -0.13 -0.0 5 -0.11 -0.13
-0.03 -0*08 -0.13 -0.05 -0.11 -0.13
-0.03 -0.08 -0.13 -0.05 -0.11 -0.13
-0.03 -0.08 -0.13 -0.05 -0.11 -0.13

Sweet potato- 
rice-nce 

(A 2)
T1 -0.01 -0.03 -0.06 -0.03 t o o CO -0.12
T2 -0.01 -0.03 -0.06 -0.03 -0.08 -0.12
T3 -0.01 -0.03 -0.06 -0.03 -0.08 -0.12
r4 -0.01 -0.03 -0.06 -0.03 -0.08 -0.12
T5 -0.01 -0.03 -0.06 -0.03 -0.08 -0.12
T6 -0.01 -0.03 -0.06 -0.03 -0.08 -0.12

(Contd. . . .2)



Sequence

Cowpea-nce-
rice
(A3)

Damcha-nce-
rice
(A4)

Fallow-nce-
n c e
(A5)

Treatment
1981 1982

After
summer

After
vinppu

Afrei
rnundakan

Afcer
summer

After
vinppu

•Afcer
rnundakan

T.1 -0.04 -0 & 08 -0.11 -0.04 ”0 a 08 -0.12
T2 -0.04 -0*08 -0.11 -0.04 -0.08 -0.12
T3

4oaoII -0*08 -0.11 -0.04 -0.08 -0.12
T4 -0.04 -0 s 08 -0.11 ■4O0O1 -0.08 -0.12
T5 -0.04 -0*08 -0.11 -0.04 -0.08 -0.12

- T6 -0.04 -0.08 -0.11 -0.04 -0.08 -0.12

' ri -0.02 -0.06 -0.08 -0.03 -0.02 -0.06
T2 -0.02 -0.06 -o.os -0.03 -0.02 -0.06
T3 -0.02 -0.06 -0.08 -0.03 -0.02 —0.06
T4 -0.02 -0.06 -0.08 -0.03 -0.02 -0.06
T5 -0.02 -0.06 -0.08 -0.03 -0.02 «0.06
T 6 -0.02 -0.06 -0.08

i 
i

1 
o

i 
»

1 
O U) -0.02 ”0.06

T1 40 -0.03 -0.08 40 -0.04 “0.04
T,

T'

+0
40
40
40
40

-0.03 
-0.03 
-0.03 
-0.03 
“0 o 03

-0.08
-0.08
-0.08
•0.08
•0.08

40
40
40
40

-0.04
-0.04
-0.04
-0.04
-0.04

-0.04
-0.04
-0.04
-0.04
-0.04

)■" ■& 
CO ^ C3



Summary t a b l e s  C h a n g e s  i p  pH o f  t h e  s o i l

over _nxtxal status

Sequence Treat-
ment 1981 1982

x) Af-cer summer
Rice-rice-rjce 

(Al) I1
T2

-0.03
-0.03

-0.05
-0.05

T ~ 3 -0.03 -0.05
-0.03 -0.05

T5 -0.03 -0.05
T6 -0.03 -0.05

Sv^eet ’DOtalo»rice-r_ 
(A2)

.ce T x 
T2

-0,01
-0.01

-0.03
-0.03

m “ 3 -0.01 -0 o 03
T 
~  A

-0.01 -0.03
TS

oooj -0.03
*6 -0.01 -0.03

Coupea-rxce-rice
(*3) T1 -0.04 -0.04

A
-0.04 o001

T ~ 3 -0.04 -0.04
Tt -0.04 -0.04
T5 -0.04 -0.04
T.o -0.04 -0.04

Damcha-rice-nce(A4) T 1 -0.02 -0.03
T2 -0.02 -0.03
T-, "" 3 -0.02 -0.03
n
~  A

-0.02 -0.03
r5 -0.02 -0.03
T6 -0.02 -0.03

(Coned. . . .2)



Sequence Treat
ment 1931 1982

Fallow■~’~t_ce -r_ce n
JL K) iO

(-A5) 1T1 ~ 2 rO .-0

T3 -*-3 10

p4 vO 4-0
r~i
~ 5 vO K)

_ _ T.5._
-H) +0

xi) Miter vxrxppu
Rxce-rxce-rxce

(*UJ T 1
-0.08 -0 . 1 1

T
2 — 0 e 08 -0 . 1 1

T3 -0.08 -0 . 1 1

TA -0.08 -0 . 1 1

Ir-0 -0.08 -0 . 1 1

T
6 -0.08 -0 . 1 1

Si-ecu potato-rj.ee-
",xr'#=k
~(M) T 1

T 2

-0.03
-0.03

-0.08
-0.08

T.o -0.03 -0.03
Tx -0.03 -0.08
Tr -0.03 -0.08
T s -0.03 I o 9 O CO

Cot ped-r.ce-i.icc 
U3) T 1

-0.08 -0.08
T

2 -0.08 -0.08
T>~ 3 -0.08 -0.08
Ta -0.08 -0.08
T,-D -0 .OS COo9o?

Tc -0.08 -0.08
Daneia-rj ce “iice

( u*)
~ T

rrl -0.06 -0 . 0 2
* 2 -0.06 -0 . 0 2n~>
■*•0 -0.06 -0 . 0 2

-0.06 -0 . 0 2
m~ 5 -0.06 -0 . 0 2
r~
“ 6 -0 .0P -0 . 0 2



Seouence

rails --rj cc-iicp 
( *5)

XA1' cer mundalan
Rice-ric -~r_ce 

(A l)

p o t a t o - r _ c e  
n e e  
( 2)

C o / T 3 e a ~ * n c e ~ r i c e
(*3)

Dciinclia "u.„cg-i _ce 
( *4)

I r e a C
'men.L. 1931 1982

T 1 ”0.03 -0.04
T 2 ”0 . 0  i -0.04
r-
~ 3 -0.03 -0.04

-0.03 -0.04
T5 -0.03 -0.04i—>
~ 6 “0.03 -0.04

T 1 -0.13 -0.13
r 2 -0.13 -0.13
T3 -0.3 8 -0 6 13
T4 -0.13 -0.13
T5 -0 . 1 2 -0.13
1 o -0.13 -0.13

T 1 -0.06 -0 . 1 2

T 2 -0.06 -0 . 1 2

i3 — 0.06 -0 . 1 2

T4 -0.06 -0 . 1 2

T5 — 0 .06 -0 . 1 2
T

__~_6__ -0.06 -0 . 1 2
---- — -— _________

T 1 -0 . 1 1 -0 . 1 2

T 2 -0 . 1 1 “0 . 1 2

T3 -0 . 1 1 “0 . 1 2

T4 -0.31 -0 . 1 2

T5 -O.li -0 . 1 2

6 -0. J 1 -0 .1 ?
p
~ 1 - 0  . 08 -0.06
r 2 -0.08 -0.06
T3 -0.08 -0.06
t 4 -o.os -0.06T,_D -0.08 -0.06T

6 -0.08 -0.06

(Coned, .4)
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c TreaL-Sequerce ment igai l982

Fallo j-riGe“n  cs rn 
“ 1

COo«01 - 0,04

T 2 -0.08 -0.04

T 3 -0.08 -0.04

P4 -0.03 -0.04
rb -0.08 -0.04
n
~s i o . o CO -0.0*



produce sa^n as gra_a or tuber appear to be nor sj.gnx- 

rreancly af Cached. in cneir quality esoccxally HPK con

tent oy marg_nal d-LfCe_en.ee .̂n the HP-K. content of the 

na ■'tar rag sc leaale (Treatments) or due to sequences.
This obseination is raxrlv of universal apoilcation m  

various situations.

Tne nul-tent W  that have residually accumulated 
lion the previous crop/crops together with the quantity 
current] t sopl ed for the succeeding comooacnL m o o  

has proauced differential responses m  the yield of 

various crots. Inis has been discussed at lengtn under 

yield ror various component crops of the different; sequ
ences. howe'e_, the nutrient levels in tne soil have 

not oecn abl e to mare tne differences to be felt m  

th°o.^ content m  various p] ant parts.

Soil suucb es

Taoleh72 to 74 present data on the cnanges m  

soil pH over the initial statis aae to the dtrferenc 

cropping sequences and t-eacmencs,, The pH was deoer- 
m_ned before and after each component; crop and the daua 

are presented xn Jtab_ie572 and 73. The sumnarv of the
o.ata snovfxng the pH changes in eacn ciopoj_ng sequences 
ar^ei eacn year is presented x n ’t'oole
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, 1 The sequence faliow-rice-rice also decreased the

soil pH in both the years of the experiments,, In all . 

the component crops tried# it was found that treatments 

had no effect in decreasing the soil pH. Only the crops 

of the sequences had any effect of soil pH. The maximum 

decrease in pH v/as observed in the seauence rice-rice-rice. ii

Cropping definitely will have influence on thesoil [

pH. According to Lai (1973) the soil pH decreasex consider
ably with increase in cropping intensity from 1 0 0  percent ; 

to 400 per cent. Raghavulu andSreeramarnoorthy (1975) 

reported that there is a slight reduction in soil pH 

at the end of three years of cropping rotations involving 

rice-wheat# greengrarn. maize#, bengalgram, bajra# barely 

and blackgram. Juo and Lai (1975) reported-that continu

ous cropping k result in decrease in soil pH.

The plant roots excrete CO in soil solution and
2

this will affect the acidity of the soil. The bases like 

Ca present in soil# neutralise the acidity so developed 

and gets leached asCalcium bicarbonate. Depletion of 

bases in soils leads to increased acidity. Under submerged 

condition# large queintiti.es of Fe ’ '1 and HnM  are brought 

into solution and these ions replace other k cations 

from the clay complex. Due to this the concentration



H P

of HH. ", K }, C a ‘ = and Ha' ’ in the soil solution is incre- 4
ased. The loss from the soil of the calcium and magnesium' 

displaced from soil colloids into the soil solution leads 

to soil acidification (Brinkman, 1970)=

The various component crops of all cropping sequen- 

ces are fertilised as per the various treatment schedules. 

Being chemical fertilizers their continuous use for six 

season^can increase soil acidity. ;

The microbial activity in the soil is higher due to . 

the continuous cultivation of crops and due to addition 

of organic residues of daincha, sweet potato vine and 

haulms of the pulse crop into the soil. There might be ; 

an increase in soil acidity due to release of organic acids 

to the soil by the decomposition of these residues.

The rice crop is usually grown always under water

logged conditions. The pH of the waterlogged soils is 

always near neutral (Ponnamperuma, 1979 )* Dent (1986). repor~ 
ted that sulphides are present in 'waterlogged soils* When 

water is completely drained at the time of harvest of the 

rice crop the sulphides get oxidised to sulphates and con-
J

sequently acidity is generated. This results in a decrease; 

in pH. The present investigation thus is in agreement 

with the findings of Sadanandan ana Mahapatra (197 2) j;and



Table-75

0rgg.g.i£„g.g.Jlb-o-n- -irj, .(Percentage) after each cropping .seguence

Secruence

Rice-rice-
r i c e
(Al)

Peri od
Treatment

T.

T

Tf
T.

4

Sweet potato-T-
rice-rice
(A2) ■T,

T,
T,
T s
T

Initial _   1981______
status After After After

1982
After After After 

summer viri'oru rnundakan summer virippu rnundakan 
(GO) (ClV (C2) (C3)____(C4)_____(C±l__

1.616 1  . 560 1.570 1.452 1.396 1.356 1.304
1  o 616 1.561 1.509 1.450 1.395 1.355 1.303
1.616 1»558 1.507 1.448 1.393 . 1.352 1.300

1,616 1.562 1.568 1.451 1.396 1.355 1.304
1.616 1.561 1»508 1.452 1,395 1.357 1.304
1.516 1.560 1.510 1.452 1.397 1.356 1.304

1.612 1.671 1.520 1.565 1.514 1,572 1.524
1.612 1 . 6 6 8 1.617 1.562 1.612 1.570 1.521
1.612 1.665 1.614 1.560 1..610 1  e 568 1.518
1.612 1.670 1.620 1.566 1.613 1.571 1.523
1.612 1.671 1.620 1.565 1.614 1.572 1.524
1.612 1.676 1.620 1.566 1.615 1.572 1.524

(Contd,. ;2 )

CO



Period
Seouence Treatment I ni ti al —— ■— ■-- 1981 1982

status After
summer
(CO)

After
virippu

(Cl)

After 
mundakan 

(C2 )

After
summer
(C3)

Af ter 
virippu 

(C4)

After
mundakan

(C5)

Cowpea-rice- 1.515 1*705 1.652 1.612 1.722 1  a 668 1.613
rice 
(A3)

1
T 1.515 1.702 1.650 1.610 1.720 1»665. 1.611
&

T 1.515 1.599 1.648 1.607 1.718 1.662 1.608
3

4
Tc:

1.615 1.704 1.651 1 „ 611 1.721 1.567 1.613
1.615 1.705 ,1.552 1.512 1.72,1 1 . 6 6 8 1.612

D
T

6 * 1.515 1.705 1.552 1.612 1.722 1. 667 1.613

Daincha-rice
T 2

A

1.620 2.170 2,. 105 2.065 2.605 2.245 2.495
rice
(A4) 1.520

1.520
2 .180 
2.170

2.103
2 o 1 0 0

2 .060 
2.055

2 .600 
2 .596

2.541
2.538

2.491
2.486

3

T4
T5
Ts

1.520 2.170 2.104 2.065 2 . 604 2.546 2.494
1.620 2 .170 2.105 2.065 2 .,605 2.545 2.495
1.520 2.170 2-. 105 2.065 2.605 2.545 2.495

Fallow-rice T 1
1.508 1 * 609 1.568 1.5 IS 1.5,19 1.477 1.427

rice T 1.508 1.509. 1 .566 1.516 1.517 1.474 1.423

■■(A5)
Z

T 1.508 1.609 1.562 1.513 1.513 1.479 1.428 '
3

T A
1.508 1.609 1.567 1.517 1.516 1.475 1.424

T5 1.608 1.609- 1.568 1.518 1.519 1.477 1.427

T6 1.508 1.609 1.568 1.518 1.519 1.477 1.427

CD for T = 0.002: CD 
- CD

for A = 
for AT =

0.003
0.005

CD
CD

f or- C
for AC

~  .0 . 0 0 2  
=  0.005

-



Table-76

percentage organic carbon content in soil over 
initial status due to different cropping sequence and

Treatments

Peri od
Sequence Treatment 1981 1982

After
summer

After
virippu

-After
mundakan

After
summer

After 
vi rippu

After
mundakan

Rice-riee T
1 -0„056 -0.050 -0.058 ”0,056 -0.052 -0.052

rie e T q -0 .058 -0.052 -0.059 -0»055 "0.040 . -0.052
(Al) T3 -0 a 058 -0.051 -0.059 -0.055 -0.041 -0.052

T4 -0,054 -0.054 -0.057 -0.055 -0.041 .-0.051
T■ 5 -0,055 -0,053 -0.053 -0.057 -0.038 -0.053
T,o -0.056 -0.050 -0.050 -0.058 ~0.055 -0.052

Sweet potato- 
rice-rice T +0.059 -0.051 -0.055 +0.049 -0.042 -0.048
(A2)

T 2 ..+0,056 -0.051 -0.055 40.050 “0.042 -0.049
T3 +0.053 ’ -0.051 -0.054 +0.050 -0.042 -0.050
T4 +0.058 -0.050 -0.054 +0.047 -0.042 -0.080
T5 + 0.058 -0»050 -0.054 . +0.047 “0.042 -0.048

' “*6 +0.059 -0.050 -0.055 '+0.047 -0.042 -0.048

(Contd. 2 )



Sequence Treatment '1981

Cowpea-rice-
rice
(A3)

Daincha-rice
rice
(A4)

Fallow-rice-
rice
(A5)

T.
T,
T '
T
Tt
4

T.

T ;
T.
T
T,
T.

4

T.

T :
T,
Ti.
T

E

t '

After
summer

+0.09 0 
+0 . 087 
+0.084 
+0.089 
+0.089 
■40.090

40 a 5 5 0 
4-0 » 5 60 
40.055 
4-0 .550 
40 . 550 
■40.550

40.001 
40 . 001 
4-0.001
40.001
40.001
40.001

After
virippu
-0-053 
-0.052 
-0.051 
“0.053 
-0.053 
- 0 . 0 5 3

-0.065 
—0.067 
-0.070 
-0.064 
-0.065 
-0.065

— 0.041
-0.047
-0.047
-0.042
-0.041
-0.041

1932
After
mundakan

-0-040 
-0.040 
-0,041 
-0.046 
-0.046 
-0.040

-0.040
-0,043
-0.044
-0.056
-0.040
-0,040

-0.051 
-0,050 
-0.049 
-0.050 
-0.050 
-0.030

After
summer

■*0.110 
+0.110 
’*0.111 
■*0».L10 

■*0 .109 
40,110

+0.400 
+0.430 
+0.044  
■*0.390 
+0.400 
+0.400

+0 .001 
+0 . 0 0 1  

+0.001 . 
+0.001 
+0.001 
+0.001

After
virippu

-0.054
-0.055
-0*056
-0.054
-0.053
"•0.055

-0.060
-0.059
-0.058
-0.060
-0.060
-0.060

-0.042
-0.043
-0.044
-0.043
-0.042.
-0.042

After
mundakan

-0.055
-0.054
-0.0S4
-0.054
-0.056
-0.054
-0.050 
-0.050 
-0.052 
-0.050 
-0.050 
-0.050

-0.050
-0,051 
-0.051 
-0.051 
-0.050 
-0.050

i— & 
~vj
ro
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Juo and Lai (1375) who had also observed that maximum 

decrease in pH of soil occurs in cropping sequences of 

rice-rice-rice.

Table^75 to 77 presents the data on the changes 

in percentage of organic carbon due to the various cro

pping sequences.

Table 75 shows the data on the changes in organic 

carbon over the initial status due to the different cro

pping sequences and treatments. The table 76 represents 
the net changes and the loss or gain in percentage of 

organic carbon due to the cropping sequences and treat

ments under study.

The results show that the organic carbon content of 1 

psoil dscrease^after each of the cropping sequences under 

study. The sequencetas well as the treatments have an 

effect on the percentage of organic carbon in the soil.

In the sequence rice-rice-rice from a level of 1.62 

per cent of organic carbon a decrease to 1.30 per cent 

was observed after the propping in sequence rice-rice-rice. 

The treatments T2 and T3 decreased the organic carbon con
tent to the maximum extent in the sequences.

The sequence sweet potato-rice-rice also showed a 
decrease in organic carbon status of the soil during and



after two years of the'sequence. Here also the treat

ments T2 and T3 showed maximum decrease in the organic 

carbon status of soil. After the harvest of the compo

nent crop of sweet potato in the summer season;, a slight/•

increase in organic carbon content in all the treatments 

could be noticed. The treatments have also an effect in 

decreasing the organic carbon status. The treatments T2 

and T3 were shown to have a lesser status of organic car
bon in the sequence.

The sequence cowpea~rice-rice also shows a decrease 

in organic carbon.status of the soil but the decrease is 

very moderate and negligible when compared with the sequ

ences sweet potato-rice-rice, rice-rice-rice and fallow- 

■ rice-rice. The treatments T2 and T3 also show less orga-

nic-f, per cent in the soil after cultivation of the compo-' 
A '•

nent crops of the sequence.

The sequence daincha-rice-rice has shown an increase 

in organic carbon over the initial status throughout the 
period of the sequence for two years. The treatment has 

a significant effect in decreasing the organic carbon per

centage. Further^T2 and T3 treatments have a lesser per
cent of organic carbon in the soil.

The fallow--rice-rice sequence also shows the same 
trend as the rice-rice-rice sequence.



Summary table showing change in organic carbon 

content in soil (Percentage)

Increase or decrease over
Seouence initial statusm e a t ----------------- -----------

 ______________________________  1981-82____ 1982-83
I. After Summer

Rice-rice-rice T*~ 1 -0.056 -0.056
(Al) T

“ 2
- 0  .058 -0.055

~ 3 -0.058 ~0.055
T4 -0.054 -0.055
T r-5 -0o055 -0.057
T -0.056 -0.058

Sweet potato-rice- 5
rice 
(A 2 )

T1 ~ ia. +0«059 +0.049
T

2
'HD. 05 6 4-0.050

T>*3 +0.053 +0 a 050
T4 -HD. 058 +0.047
' T5 +0.058 +0 a 047

T 6 +0. 059 +0 a 0 4 7
Cowpea-rice-rice T 1 +0. 09 0 +0 . 1 1 0( O \ T

2 +0.870 +0 . 1 1 0
m"3 +0.084 +0 . 1 1 1

4 +0.089 +0.109
T r-D +0 .09 0 +0.109

Daincha-rice-rice
T„o +0 .09 0 +0 . 1 1 0

(A4) T 1 +0 a 5 5 0 +0.400
T

2
+0.5.60 +0 .430

- rn +0.550 +0.440
TI +0.550 +0.390

. +0.550 +0.400
T s +0 a 550 +0.400

(Contd. « . « 2 )



Sequence Treat
ment

Increase or 
initial 

1981-82

decrease over 
status 

1982-83

Fall Q¥~ rice*-rice 
(A5) T-X +Q . 0 0 1 ’ +0 . 0 0 1

T
2 +0 , 0 0 1 +0 . 0 0 1

rn +0 . 0 0 1 +0 . 0 0 1

T4 +0 . 0 0 1 +0 . 0 0 1

+0 . 0 0 1 1-0., 0 0 1

T
“ 6 +0 . 0 0 1 +0 . 0 0 1

II -After virippu
Rice-rice-rice

(Al)
T 1

-0.050 V0.052
T_9 - 0  o 052 -0.040

' T 3 -0.051 ■ -0.041
rpi■l4 -0.054 -0.041
T5
T

6

-0.053
-0.050

-0.038
-0.055

Sweet potato-rice 
rice 
(A2 5

rn ~ 1  
T

2

-0.051
-0.051

-0.042
-0.042

T3 -0.051 -0.042
T4 -0.050 -0.042
■T~5 -0,050 -0.042

-0.050 -0.042
Cowpea-rice-rice 

(A3) T 1

T 2 '

-0,053
-0.052

-0.054 
-0.055

T.3
T ,a

-0.051
-0.053

“0.05 6 

“0.054
T5 -0.053 -0.053

T 6 -0.053 -0„055
Daincha-rice-ric 

(A4)
T ~ 2

-0.065
-0.067

-0.060
-0.059

T„
T~*4

■ -0.070
“0.064

-0.058
-0.058

T 5
rn- 
"L 6

-0.065 
.. . -0.065

-0.060
-0.060
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S equen.ce Treat-
Increase or. decrease 

over initial status
1981-82 1982-83

Fallow-rice-rice Tl -0 o 041 . -0.042
T 2 -0.047 -0.043 ■
T3 -0.047 -0.044
T4 -0.042 -0.043
T5 -0.041 -0.042
T 6 -0.041 -0.042

III After Mundakan

Rice-rice-rice Tl -0.053 -0.052
(Al) f 2 -0.059 -0.052

T3 -0.059 -0.052
T4 -0.057 -0.051
T5 -0.053 -0.053
T 6 -0.050 -0.052 ■

Sweet potato-rice- 
rice

. T 1 -0.055 -0.048
(A 2) T2 -0.055 -0.049

T3 ' -0.054 -0.050
T4 -0.054. -0.048
T5 -0.054 -0.048'
T 6 -0.055 -0.048

C owp ea- rice-rice 
(A3)

Tl
T 2

-0.040
-0.040

-0.055 
-0.054

T3 -0.041 -0.054
T4 -0.0,46 -0.054
T5 -0.046 -0.056
T 6 -0.040 -0.054

(Contd..... 3)
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increase or declrease over 
o T r e a t -  initial statusiCc , — ,_________ ___ _________ ____________

merit igei-82 1982-83

Dainoha-rice-rice
fl -0.040 -0.050
T 2 -0.043 -0.050
T3 -0.044 -0.052
T4 - 0 .056 -0.050
T5 -0 . 0  4 0 - 0 .050
T 6 -0.040 -0.050

F al 1 ov;-rice-ri c e T 1 -0.051 -0.050
T2 -0.050 -0.051
T3 5 O « o \D -0.051
T4 -0.050 -0.051
T5 -0.050 -0.050
T 6 -0.050 -0.050
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The maximum decrease in organic carbon percentage 

was noticed in the rice-rice-rice sequence, followed by 

fallow-rice-rice and sweet potato-rice-rice sequence.

The decrease in organic carbon was found to be very negli

gible at the end of two years in the sequence cowpea-rice- 

rice.
I
'The daincha-rice-rice sequence has shown the highest 

gain in organic carbon status of the soil after 2 years 
of the sequence.

Over-all analysis of the summary Table-77 reveals' 

that the operation of the various sequences for a-period 

. of two years results' in a slight decrease in organic carbon 

level of the- rice-rice-rice, fallow-rice-rice and sweet 

potato-rice-rice sequence. Maintenance of the organic 

carbon level in the cowpea-rice-rice sequence and an over 

all increase in the organic carbon level in the daincha- 

rice-rice sequence has been observed. Though the above 

is the broad picture that emerged, there are fluctuations 

in the organic carbon level after each component crop. Thus,

iil situ ploughing of the daincha in summer in the' sequ
ence daincha-rice-rice, the incorporation in soil of the 

vine and leaves of sweet potato-rice-rice and the addition 

of the haulm and leaves of cowpea crop after harvest adds
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on organic matter to the soil. in consequence, after the 
summer sweet potato, cowpsa and daincha crop due to incor

poration of organic matter in the soil, a slight increase 

in organic carbon level in the soil has been observed, 

though after the sweet potato and pulse crops the addition 

of organic matter is not as significant in quantity as in 

the incorporation of the green manure, the daincha crop.

In consequence immediately after 1981 and 1982 summer crop 

in these sequences, the organic carbon level increased initi

ally during the virippu and decreased subsequently during 

the mundakan. However, in the case of the daincha-rice- 

rice the addition of the organic matter is sufficient enough 

to maintain a higher level of organic carbon after six 

crops. The difficulty in maintaining and building up orga

nic carbon level in tropical soils is well known. However, 

after the addition of organic matter and at the end of the 

summer crop, a waterlogged situation is brought about by 

the South West monsoon during the virippu season. This 
slows down the decomposition of the incoroorated organic 
matter,

T2 and T3, in general, decreased the organic carbon ' 

level in the sequences than other treatments. Both these 

treatments have decreased the level of all the three nutri

ents, N, P and K. It is possible that to meet the
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requirements of microorganisms and crop spacing competing 

for nitrogen and nutrients, mineralisation .of organic 

matter is required to take place. In similar sequences 

but from other situations# a nalgogous findings have been 
observed by Schu et al., (1988).

Tables 78 to 80 present the changes in total N 

per cent of the soil consequent to the growing of various 

component crops in the cropping sequences under experi

mentation .

The results show that the sequences -have a signifi

cant effect on the percent of total nitrogen in the soils.

The treetmentshave no significant effect. Between periods 

and treatments, there is a significant effect,

The data indicate that the sequences have signifi

cant effect on soil N* The sequence daincha-rice-rice (A4) 

is the best in maintaining a higher total N percentage in 

soil after six continuous crons. The next best sccuenee is 

coupes~rice-ric 
xr ice-ri cs-r «

The sequence sweet potato-rice-rice has comparatively 

lower percentage of- nitrogen in the soil after continuous 
cropping. The-:- trcatmentshave no significant, effect in 

maintaining the total N percentage of the soilo• However,
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Changes in total nitrogen content .(..IgLperceatageX 
after each cropping sequence

Sequence T.reat- 
rnent

Rice-rice-
rice
(Al)

Initial^______
status 
(CO) After 

summer 
(Cl)

Perioa
1981 

After 
virippu 
( C 2 }

1982
After 
mundakan 

(C3)

Ar t er 
summer 
( C 4 )

After
virippu

(C5)

After 
m u n d a k a  
(C6 )

T
1

T o
0.161 0.160 0 „ .159 0.158 0.157 0.157 0 n 156
0.161 0.160 0.159 0 o 158 0.157 0.156 0 .155

T 0.161 0.160 0.159 0.157 0.157 0.156 0.155
5

TA
0.161 0.160 0 .159 0.158 0.157 0 «15 6 0 .155

ur
T. 0.161 0.160 0.159 0.158 0.157 0.157 0.156
o

rp
" 6

0.161 0.160 0.159 0.15S 0.157 0 .157 0.155

rice-rice
(A2)

T
1

T
2

0.161 0.161 0.160 0.159 0.158 0 »158 0.158
0.161 0 * 160 0.159 0 o 15S 0.158 0.158 0.157
0.161 0.160, 0.159 0.158 0.158 0.157 0.157

Jj
T .A 0.161 0..161 0.160 0.159 0.158 0.158 0.157
/}_

T 0.161 0.161 0.160 0.159 0.158 0»158 0.15S
5T
6 0.161 0.160 0.160 0.159 0.158 ■ 0.158 0.158

(Contd... „ . 2)



Sequence Treat - 
menu

Initial
status
(CO)

Cowpea-rice-
rxce

T,

A

t '6
Daincha-rice 

rice 
(A4)

T,
T*

‘4

Fallow-rice-
rice
(A5)

T (

T,
m

r
i.

T,
TL
Tc
T„

0.161
.0 . 161
0.161 
0o 161
0.16.1
0.161

0.161
0.16 1 
0.161 
0.161 
0.161 
0.161

0.161
0.161
0.161
0.161
0.161
0.161

After
summer
(Cl)

0.162
0.161
0 .161 
0.161
0.162
0.162

0.164
0.164
0.163
0.164
0.162
0.162

CD A = 0.015

Period
1981 1982

After 
virippxj. 
(C 2)

After 
mundakan 
. (C3)

After
summer
(C4)

After After 
virippu mundakan 

(C5) (C6 )

0.160 0.158 0.158 0.157 0 a 155
0.159 0.157 0.158 0.158 0.154
0.159 0.157 0.157 0.158 0.154
0.159 0.157 0.158 0.157 0 a 154■
0,160' 0.158 0.158 0.157 0.154
0.160 0 a 158 0*158 0.159 0 0154

0.162 0,161 0.165 0.165 0.164
0.162 0.161 0.163 0.161 0.162
0.162 0,161 0.163 0 0162 0*161
0.162 0.161 0.163 0*162 0.162
0.160 0.161 0.165 0.165 0.164
0.160 0.161 0.165 0.165 0.164

0.160
0.160
0.160
0.160 
0.160 
0.160

■0,159.
0.159
0.158
0.159
0.159
0.159
CD C 
CD AT 
CD AC

0.009
0.02
0.02

■0.159
0 a 158
0.157
0.158 
O'. 158 
0.158

0.158 
0.157 
0.15 6
0.158 
0.158 
0.157

{— a
OO
CO



treatment T1 with the recommended dose of PPK maintains a 

higher N percentage in the soil after its- application in 

six seasons.

The result indicates that the period has a signifi

cant effect in the percentage of total nitrogen in soil.

The result is indicative of the effect of each com

ponent crop on the initial N level in the soil. The result 

indicates that the period has a significant effect on the 
percentage of total nitrogen in soil„

Table 78 indicates that there is a significant effect 

on the percentage of total nitrogen in the soil between 

periods and sequences. Thu ŝ  the sequence daincha-rice-rice 

(A4-) shows less decrease in total nitrogen percentage of 

soil due to continuous cropping. This is followed by the 

sequence covrpea-rice-rice (A3). It can also be seen that 

the sequence A4 and Al are on par. This is immediately . 

followed by the sequence A5 ie. fallovz-rice-rice. This 

again is on par with rice-rice-rice sequence (Al). The 

sequence A5 and A3 are also on par with the sequence cow- 

pea-rice-rice in maintaining the total N percentage in the 
soil. The highest nitrogen per cent in the soil is noted 

in the sequence sweet potato-rice-rice sequence.



Table-79
Available nitropen content in 

each croppina secnience0

ppm afte 

' Peri

r
*

Sequence
Treat
ment

Initial
status
(CO)

OCl
1981 1982

After 
mundakan 

(C6 )
After
summer

(Cl)

After Arter 
virippu mundakan 

(C2) (C3)

After
summer
(C4)

After 
virippu 

(C5 j

Rice-rice-rice T1 25 24 23 2 2 2 1 2 0 19

(Al) T2 25 23 2 2 2 1 20 19 18

T3 25 2 2 2 1 2 0 19 18 17
T4 25 23 22 2 1 20 19 18
T5 25 24 23 2 2 2 1 2 0 19
To 25 24 23 22. 2 1 2 0 19

Sweet potato T1 25 2 2 2 1 20 19 18 17
rice~nce T2 25 2 1 20 19 18 17 16

(A2) T3 25 20 19 18 17 16 . 15
T4 25 2 1 20 19 18 17 16

T5 25 2 2 2 1 20 19 18 17

T 6 25 2 2 2 1 20 19 18 17
Pulse-rice- T1 25 ' ' 27 26 ' 25 26 25 24-
rice ■ T 2 25 26 25 24 25 24 23

(A3) T3 25 25 24 23 24 23 2 2

T4 25 26 25 24- 25 24 23

T5 25 27 26 25 26 26 25

T 6 25 27 2 6 25 26 26 25

(ContcL •. . . 2 ) QO
era



Sequence
Treat
ment

Initial
status
(CO) After

summer
(Cl)

D ai nc ha ~r i c. e - 
rice 
(A4)

T 1 25 26
T 2 25 25
T3 • 25 24
T4 25 25
T5 25 26
TS 25 26

F al1ow-rice- T 1 ' 25 25
rice
(A5) T2 25 25

T3 25 25
T4 25 25
T5 25 25
To . 25 25

! •/,/.; CD A = 0.25
y/ -  i -C  i ' <■ ( /

CD A T = 0.43

Period.
1981 Y 982 ~~

After After After After After
virippu mundakan summer virippu mundakan 

(C~ '____ (C3).______ (C4)_____(C5J______(C6 )__

25 24 . 25 24 23
2 1 23 24 23 2 2

23 2 2 23 2 2 2 1

24 23 24 23 2 2

25 24 ' 25 24 23
25 24 25 24 23

24 23 23 2 2 2 1

23 2 2 2 2 2 1 2 0

2 2 21 2 1 20 19
23 22 2 2 2 1 2 0

24 23 23 22 2 1

24 23 23 2 2 2 1

CD T = 
CD A  C

0.19 
= 0.45

CD C = 0 . 2 0



Between periods and treatments there is significant 

effect with respect to total N present in the soil under 

all the sequences studied.

There is a close relationship between the observed, 

trends in the organic carbon levels in soil and the total 

nitrogen levels as a result of cropping sequences.

In fact the hbles 75 to 73 present this data clearlv.
; ./

Thus.the cropping sequences daincha-rice-rice, and pulse- 
/

rice-rice have a much higher total nitrogen in soils than 
'the rice-rrce-rice or sweet potato-rice-rice sequence.

This is on account of the leguminous, green- manure and pul

se crops grown in summer in the sequences, A3 and A4 and 

the consequent fixation of atmospheric nitrogen by the 

rhiahdbial associations. The sweet potato crop being an 

exhaustive crop removes nitrogen as well as other nutrients. 

The(low nitrogen status in the sequence is due to the remo

val of nitrogen by this crop. Sasidhar and Sadanandan (1977 

have also found that sweet potato-rice-rice is a nutrient 

depleting sequence. Other workers like Yadav and Singh 
(1936) also found daincha-rice-rice and pulse-rice-rice to 

be a nitrogen building or at least nitrogen maintaining 
cropping sequence.

Table 79 'presents the available nitrogen in ppm of 
the soil after each component crop of the various sequences.
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The results indicate, that the sequences, treatments 

and, period, are significant.

The data show that the sequence cowpea-rice-rice 

(A3) is the best in maintaining a higher available nitro

gen status. This is closely followed by daincha-rice-rice 

(A4), fallow rice-rice (A5) and rice-rice-rice sequence.

The sequence sweet potato-rice-rice exhausts the soil to 

a greater extent and decreases the soil of its available 

h status.

The treatments also have a significant effect in 

maintaining the available N status of the soil. The treat

ment T1 provided highest available N status to the soil 

followed by T 6 , T5 and T4 which were on par. The treatment 

T3 which included the three major nutrients at half the 

recommended doses could not maintain the available N status 

of the soil. The treatments T5 and T4 were on par. • It is 

seen that in the treatment T 1 which received the full 

recommended dose of nitrogen had the highest available h 

status maintained, followed by T 6 and T5 which also 

included the full dose of nitrogen. They were also on par 

in providing available N status of the soil in the sequence.

The available N of the soil significantly decreases 

from the initial status throughout the cropping seauence



Table-80
Summary __t ab 1 e showing change in available 

nit.rogen in soil (ppm)

„  . — -- - Tlreat-" X nc re a s' e ~br "he ere ase
Sequence meat over initial status

1981-82 1982-83
i) .After summer
Rice-rice-rice 

(Al)

Sweet potato-rice- 
rice 
(A2)

Pulse-rice-rice 
(A3)

Daincha-rice-rice
(A4)

F al 1 ow-ri ce-rice 
(A 5)

T1 - 1 -4
T 2 - 2 -5
T3 n - 6
T4 - 2 -5
T5 - 1 -4
T 6 - 1 -4
’ T1 O — _> - 6
T 2 -4 -7
T3 -5 - 8
T4 -4 -7
T5 •“ -> - 6
T 6 -3 - 6

T 1 -12 - 1
T2 ■ to
T3 +0 - 1
T4 -i~Q
T5 ■ +2 + 1
T 6 +2 tl

T 1 tl . to
T2 -iO - 1
T3 - 1 - 2
T4 to - 1
T5 +1 -10
T6 -irl +0

T1 to - 2
T2 to -3
T3 +0 -4
T4 +0 O — _J
T5 to - 2
T 6 +0 - 2

(Contd....2)



iso
Treat- Increase or decrease 

Sequence merit over initial status
1931-82 * ’ 1932-83

ii) After virippu 
Rice-rice-rice

(Al) T 1 - 2 -5
T2 — 3 - 6

T3 _4 -7
T4 —  ^ -5
T5 - 2 -4
T 6 — 2 -4

Sweet potato-rice- T 1 -4 — /
rice T 2 ~5 -3
(A2) T3 — 6 -7

T4 -5 -3
T5 ’ _7
T 6 -4 „7

Pulse-rice-rice
Ti + 1 PQ
T 2 -K) - 1

T3 - 1 - 2

T4 -to - 0

T5 Pi P0
To Pi P0

Daincha-rice-rice T 1 P0 - 1
(A4) T2 - 2

T3 - 2 -4
T4 - 1 - 2

T5 P0
To PI P0

P al 1  cw- r i c e - r i c e T 1 - 1  ' -3
(A5) T 2 — 2 -4

T3 -5
T4 - 2 -4
T5 ~ 1 -3
T 6 - 1 -3

(Contd..... 3)



Treat- 
Sequence ment

iii) After mundakan
Rice-rice-rice T 1

(Al) T2
T3
T4
T5
T 6

Sweet potato-rice T 1

rice T 2

(A2) T3
T4
T5
T 6

Pulse-rice-rice T 1
(A3) T 2

T3
T4
T5
T 6

Daincha-rice-rice T1
(A4) T 2

■; T3
T4
T5
T 6

F a 11 o v; - r i c e - r i c e T 1
(A5) T2

T3
T4
T5

Increase or decrease 
over initial_status 
'■ 1 9 8 1 - 8 2 1 9 8 2 - 8 3

3 - 6

A -7
5 - 8

■4 -7
■3 - 6
o■ J - 6

-5 - 8

-7 -9
-7 0̂—i1

- 8 -9
-5 - 8

-5 - 8

4-0 - 1

- 1 - 2

- 2 -3
-I - 2

-K3 -to
-to to
- 1 - 2

- 2 -3
-3 -4
- 2 — O
- 1 : -2

- 1 - 2

— A -4
— j -5
-4 - 6

- 2 -4
- 2 -4



The total nitrogen content'of a soil is a measure 

of overall soil fertility. The contribution of various 

cropping systems in increasing the soil fertility can be 

assessed by finding out the percentage of nitrogen in the 

soil before and after each crop and at the end of each of 
the cropping sequences.

From the tafolê  it is clear that in. all the treat

ments and in all the sequences a decrease' in total nitro

gen takes place. The sequence co-wpea-rice-rice and daincha- 

rice-rice,. ho-wever, show an increase in total nitrogen con

tent of the soil immediately after the summer crop. There 

was maximum decrease in total nitrogen at the end of tv?o 

years in the sequences rice-rice-rice and sweet potato-rice- 

rice. The same is true of available nitrogen status of the
r-.'T' a^soxl. The summary tablesreveals that there is a slight 

gain in available nitrogen status in the cowpea-rice-rice 

and daincha-rice-rice sequences immediately after the 
summer crop.

The gain in total nitrogen status of soil can take 

place due to the addition of fertilizers, plant residues 
and organic matter or by rain -water as well as by the
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activities of non-symbiotic nitrogen fixing bacteria or 

blue green algae. Symbiotic nitrogen fixation by root 

nodules of leguminous plants also contributes towards 

increased nitrogen, in the soil, A decrease or loss 

nitrogen status of the soil can occur due to crop removal,, 

by leaching, by erosion, by solubilisation, etc. The 

increase in total nitrogen and available nitrogen content 

of the soil after cowpea-ricc-rice and daincha-rice-rice 
sequences may be due to the residual effect of the 

organic matter incorporated coupled with the additional 

fixation of nitrogen in the root nodules of these crops.

■ The judicious inclusion of legumes and green manures in 

the cropping sequences is found to be desirable by 

Merchandani and Ida an (1953). Legumes have been'found 

to increase the organic matter status of soils by several 

workers like Jones, (1942), Moore, (1962), ’Watson, (1963), 

Rixon, (1966). This has been attributed to the profuse 

rooting pattern and their resistance to easy decompo

sition. A well, developed root system of legumes favours 

accumulation of humus in soil even during the growth 
of plants due to the continuous sloughing off of root 

tissue. The increase in nitrogen content of cowpea as 

compared tc that of daincha in the present study may be 

due to the comparatively higher accumulation of organic



Table-81
PPdTf)

Chancres in total ‘P 1 (7__   u~he initial stgius_i§.£jArE
each comoonent in the different cropplng__seci3̂ nGesj

Treat- initial Perioc

Sweet potato- 
rice-rice
(A2)

ment status

(CO)

1931--82 1982-33
After
Summer
(Cl)

After
virippu
(C2 )

After
mundakan.
(C3)

After
Summer
(C4)

After
virippu
<C5)

After
mundakan
(C6 )

Rice-rJ C Q. —
T 1 9 00 905 910 • 915 920 925 9 28

nce-
T 2 9 00 903 908 913 918 922 9 26

(Al)
T3 9 00 902 906 912 - 916 920 923

T4 900 906 910 917 921 925 925

T5 900 904 907 914 917 923 926

T 6 900 905 911 916 • 922 9 24 927

T 1 900 903 909 913 916 921 925

T 2 900 903 906 911 913 919 923

T3 900 901 904 9212 . 912 917 922
T4 ' 900 904 907 915 915 920 927

T5 900 902 905 911 914 918 • 924

T6 900 905 308 914 9.17 919 925

(Contdo 0 .2)



InitialSequence Treat- status 
ment

(Co) After
summer 
(Cl)

f 1 900 9 02
T 2 900 902
T3 9 00 901
T4 900 904
T5 900 902
T 6 900 903

Daincha-rice-
rice T 1 900 899
,(A4) T 2 900 896

T3 900 898
TI 900 899
TS 900 898
To 9 00 899

Fallow-rice- T 1 ■ 900 . ‘ 9-00rice
(A5) T2 900 900.

T3 900 900
T4 900 900
T5 900 9 00
T6 900 900

CD-A = 4.69 CD-T = 3,59 CD-C

Periods

1981-82 1982-83
After After After After After

Viripou Mundaican Summer Virippu Mundakan 
(C2) (C3) (Cl) ' (05) (C6 )

qq7 9 4 3 914 917 923
905 911 915 917 920
903 909 914 913 919
906 914 917 918 924
904 910 915 914 921
906 912 918 916 922

904 •• 909 9 S3 918 9 23
902 906 911 916 921
901 905 910 914 920
905 909 914 917 922
903 907 912 916 921
90 6_______ 908________915__   919_____ 924
905 910' 916 920 925
903 908 913 918 922
902 907 912 917 921
90S 9G3 924 924 924
904 908 913 919 923
907 911 915 922 926
7TT781 CD^AT“^~S704T cS^AC =4 . 05
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matter after the decay of crop residues and also due to the 
higher fixation of nitrogen by the daincha spp. The fixa- , 

tion of nitrogen by cowpea was estimated by Mutomon (1971) 
at 73.24 kg per annum.. The addition of green manure also 

increases the total nitrogen in soil, as reported by Sahu 

et al., (1988). The treatments have an effect in increasing

the total available nitrogen status of the soil. Tl, T5 

and T 6 are found to be better.

The observation that there vrns a decrease in total 

and available nitrogen of the soil in a continuous cropping^ 

sequence is in agreement with the findings of several workers. 
Racho and De Dutta (1968) observed that application of ferti

lizer nitrogen to rice^irrespective of rates of .application^
hhad no residual value for the succeeding crop*Gosh and
A

Kanzaria (1964) found that a purely cereal rotation is infe
rior in -all respects especially regarding residual nitrogen 

in soil. The higher decrease of total nitrogen after a rice 

crop may be due to the higher rate of oxidation of nitrogen 

• in summer season and "‘subsequent loss due to leaching with 
the onset of monsoon. The results of the present investiga

tion is in agreement with the above findings.

Table-81 ■ •presents the changes in total P (in i 
:•;) from the initial status after the cultivation of each



component crop included, in the sequence. The result shows 

that sequence, treatment and periods have .a significant 

effect on the total P status of the soil. The sequence 

cowpea-rice-rice (A3) is the best sequence in maintaining 

a higher total P status of the soil^out of the five cro

pping sequences studied. This was closely followed by 

daincha-rice-rice (A4) sequence. The rice-rice-rice and 

sweet potato-rice-rice were the sequences that maintained 
a poor ̂ cotal 'P1 status of the soil. The"T1  and T6 are 

the best treatments for maintaining a high total 'P' status 

of the soil. This was followed by T5. It has to be noted 

that these treatments were maintaining the full recommended.

doses of P. The lowest level of P was inciaently maintained
\

in treatment T3 where only 50 per cent of the.recommended 

doses of P had been applied.

In general^a tendency to increase the total phosphorus 

content in the soil over the initial level is seen in all 

the sequences. Thus after the experiment - the soil maintains 

an increased level of total 'P ‘ in all the sequences. The 

sequence itself has an influence in determining the total 

P status of the soil. The P status of the soil in the 

pulse-rice-rice and daincha-rice-rice was higher because 

of the incorporation of green matter to the soil by these 

crops.



Chanqes in avai lable 'P' (in ppm) in soil over■ initial
status due to differsnt cropping sequences

-

Sequence Treat Initia 1 Period
ment status 1981-82 1982-83

After After After ■ After After After
(GO) summer virippu mundakan Summer Virippu mundakan

(Cl) (C2 ) (C3) (C4) (C5) (C6 )

Rice-rice-
rice 16 18 2 0 2 2 23 24 25
(A 1 ) T2 16 17 19 2 1 2 2 23 24

T3 16 16 18 20 2 1 2 2 23
T4 16 IS 20 2 2 23 24 26
T5 16 17 19 2 1 2 2 ' 23 24
T 6 16 18 20 2 2 23 24 26

Sweet potato-
rice-rice 16 15 16 18 14 16 18
(A2 ) T2 16 ■ 1 2 ■ 14 16 ' 1 2 14 16

T3 1 6 1 0 12 14 - 20 1 2 14
T4 16 14 16 18 14 16 18
T5 16 1 2 14 16 1 2 14 16
T 6 16 14 16 13 14 16 18

(ContQ...2 ) «S.
CO
C O



Sequence Treat
ment

Cowpea-ric« 
rice

Daincha-rj.ee-

Fallow-rice-
rice

Initial 
status

(CO)
After
summer
(Cl)

Tl 16 18
T 2 16 16
T3 16 14
14 16 18
T5 IS 16
To 16 18

Tl 16 15
T 2 16 15
T3 16 15
T4 16 15
15 16 15
T6 16 15

Tl 16 16
1 2 15 16
13 16 16
T4 16 16
15 16 16
To 16 16

Peri od
1981-32 1982-83_______________
.After - After After After After
Virippu Mundakan Summer Virippu Mundakan
(C2) (23) (C-4) (C5) (Co)

2 1  ' 23 25 27 29
18 29 22 24 26
16 . IS 20 22 24
21 23 25 27 29
18 20 22 24 26
2 1  23 25 27 29

18 22 18 22 24
16 20 17 21 23
14 18 16 19 21
16 20 13 22 24
16 20 17 21 ' 23
18 22 18 22 24

18 .20 . 20 22 24
17 19 19 21 23
16 ' IS 18' 2 0 2 2

16 20 20 22 ' 24
18 19 19 21 23
20 20 20 22 24

0.13 CD-C - 0.11 CD-AT= 0.31 CD-AC = 0.25



Table 83
Changes in available P in_ppm over the initial __status

due __tq__di._f.t_erent crop pinq sequencjss

Sequence Treat ■After After After After After After
ment Summer Virippu Mundakan Summer Virippu Mundak.

_________ ._____ (Cl) (C2 ) _ __(C_3_)_____ _(C4)___ _ 5J_ (Cb)
Rice~rice-ric

"Ui) Tl -j-2 fj-fr -4-6 Al A2 i —j•iTJ
T 2 •4-1 +3 a5 irl -4-2 A3
m ■L S> A3 +2 •A4 Al *2 a3
T4 -J-2 A4 -4-6 Al -4-2 •4-3
T5 Al A3 -4-5 Al ~s~2 A3
TS ■:-2 A4 -r6 *r* i A2 A3

Sweet potato-
rice-rice Tl - 1 - 0 A2 - 2 - 2 A2

(A 2 ) T2 -4 —2 •A3 -4 - 2 A 0
f TVJ. o — 6 -.4 - 2 -4 - 2 - 2

T4 - 2 A3 42 -4 - 2 ih2
T5 -4 - 2 AO -4 - 2 AO
T6 - 2 - 0 A2 -4 - 2 ■ 42

(Contd. . . .2)



Sequence
Treat
ment

After
Summer
(Cl)

After 
Viri rpu 
(C2 )

Afte:
Mundak;

(C3)

C owpea-rioe- Tl t2 -4-5 -J-7
rice 
(A3) T 2

T3
*0

-4-2
.A.O«i A.
■to

■44
VO

T4 *2 -i-5 -4-5
T5 -4-0 ■■-4-2 -12

T6 -4-2 -4-5 -4-5
Dai ncha-*r i c e-- Tl - 1 ■4-2 -4-6

rice T 2 - 1 -4-0 *4
(A4) T3 - 1 - 2 -12

T4 - 1 -4-0 •M
T5 -I +0 -44
T6 „ 1 -4-2 -4-6

F al1ow~ri ce- Tl +0 -4-2 +4
rice T 2 •4-0 ■4-1 -J-3
(A5) T3 -to -4-0 ■ . -4-2

T4 +0 . -4-0 -44
T5 -4-0 +2 -4-3

i TS -to -4-4 •44
______ ____ .____--- ----- ------—

After Aft si" Aft sir
Summer Virippu Mundakan 
(C4) (C5) (C6 )



Table-82 presents the change in available ‘P 1 status- 

of the soil after each component crop in the cropping sequ

ence. This is given in summary Table 83. From the results, 

it can be seen chat sequence, treatment and periods have 

an effect in determining the available '?' status of the 

soil. The available '?' status was high in daincha-rice- 

rice and pulse-rice-rice (A3) and they were found to be on 

par. This was followed by the sequence fallow-rice-rice 

(Ab ) . The least aval 1.obit: >■■■' status war; shov;n by rice-rice- 
rice end sweet potato-rice-rice (A2). Among the treatments 

tried, T 6 and Tl are found to be the best ones and are 

on par. The next best treatments are T4 and T5. The 

treatments Tl and TS were incidentally the .treatments with 

full doses of P. T4 and T5 were with 75 per cent of the 

recommended dose of.P. The lowest level cf P was noted for 

treatment which T3, incidentally received only 50 per cent 

of the recommended doses of P. The rate of increase in 

available P, status of the soil was noted to be maximum for 

daihoha-ricc-rice (A4).and cowpea-rice-rice. The rice-rice- 
rice and sweet potato-rice-rice sequences maintained a 
lower level of available ‘P ’ status in soil.

So, from the table it is clear that there 'was an incre

ase in available P content of the soil after daincha and
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cowpea - 'iTie cuii:i.v-1.Ion of fh-s rice, crop in a3.1 the sea- 

sons o oc <■"0 o s0 s fhn s vn i3.s.oi0 1 p 5 s f nf.u s of soil* ‘Th i s 

may be attributed to the legume effect v;hich may be due 

to the humic substance produced .by the legume residue, 

solubilising effect of soil microflora and the CO^ regimes 

produced by the micro-organisms which solubilises insoluble 

phosphates. So, the*cowpea crop1is capable of converting 

the unavailable phosphates of soil into available form 

(Rahej a 1966). The unique ability of legumes to fix nitro- ■ 
gen and minor.-' i j so soil phosphate 1 ends to release of incor

porated P when applied as green manure. The decomposition of. 

the green manure in soil thus produces the organic acids which 
•solubilises the fixed form of ‘? ! in the soil soluble forms. 

Fur the r mineralisation of the organic P occurs. This has been 

reported by Mahendra Singh and Jaiprakash (1968), Ghosh and 

Kansaria 419641

At the end o" a rice-rice-rice sequence, the soils 

contain less available P than other sequences. This is due 

to the continuous woterlcgglno of the soil in all the three 
sonnances . Tl: i.u lo;'dr. to release- of av-- i 1 nble P which is 

taken up, bv the rice croo.

The iintake of P by rice croc also is higher than in 

other crops and this v/ould have been one of the reasons



TABLE-84

Changes in total 'K' from initial status (Percentage^ 
after each component  seQuence,-§-

eriods
Treat
ment

lni'ciai
status "1981-8 2 .1982-83

Sequence
(CO) After 

■ Summer 
(Cl)

After' 
Viri ppu 
(C2 )

After
jysundakan

K V- -■ )

After
Summer
(C4)

After 
Vii~ippu 

(C5)

After
Mundakan

(cs)

Rice-Rice-Ri.ee Tl 0 . 1 2 0 0.119 . 0 . 117 0.116 0 .115 0.113 0 . 1 1 2

(Al) T 2 ■ 0 . 1 2 0 0 .1 1 S 0.116 0.115 0.114 0 . 1 1 2 0 . Ill
T3 0 . 1 2 0 0.113 0.115 0,115 0.113 0 . 1 1 1 0 . 1 1 1

T4 0 . 1 2 0 0.119 0 . 117 0 .116 0.115 0.113 0 . 1 1 2

T5 0 .1 2 Q. • 0.119 0.117 0.116 0.115 0.113 0 . 1 1 2

To 0 . 1 2  0 0.118 0.116 0.115 0.114 0 . 1 1 2 0 . 1 1 1

Sweet potato- Tl 0 . .1.20 0.117 0.115 0 , 1 1 1 0 . 1 1 1 0.109 ■ 0.108
rice-rice

(A2) T2 0 . 1 2 0 0.117 0.115 0.114 0 . 1 1 0 0.109 0.108
T3 0 . 1 2 0 0.116 ■0.114 0.113 0 . 1 1 0 0.108 0 . 107
T4 0 . 1 2 0 0.117 0.115 0 . Hi. 0 . 1 1 1 0.109 0.103
T5 0 . 1 2 0 0 .1 1 / 0.115 0.114 0 . 1 1 1 0.109 0.10S
T 6 0 . 1 2  0 0.117 0.115 0,114 ■ 0 . 1 1 0 0.109 0.103 .

------ ------------------- ~ —

(Contd... . .2 )

ro
0 3



1981-82

Sequence Treat
ment

Initial 
status 
' (CO)

Af ter 
Summer

(Cl)

After
Virippu

(C 2 )

C ov/p e a - r ± c e - f 1 0 . 1 2 0 0.119 ■ 0.118
ri c e i 
(A3) ^

13
0 . 1 2 0

0 , 1 2 0

0.119
0.118

0 e 1  18
0.117

T 4 0 . 1 2 0 0.119 0.118
T5 0 .1 .2 0 0.119 0.138 ,
To 0 . 1 2 0_ 0.118 0.118__

Dai ncha-rice-Tl 0 . 1 2  0 0.113 0.117
ri rp T 2 0 . 1 2 0  ’ 0.118 0.117
(A 4.) 0 . 1 2 0 0.118 0,117

T4 Oc. 1 2 0 0.117 0.116
T5 0 . 1 2 0 0.118 0.117
To 0 . 1 2 0 0.118 0.117

Fallow-rice- Tl 0 . 1 2 0 0 . 1 2  0 0.119
i. 1  'w 0 {"P 0
(A5)

13
0 . 1 2 0

0 . 1 2 0

0 . 1 2 0

0 . 1 2 0

0 .118 
0 . 1  is

T4 0 . 1 2 0 0 . 1 2 0 0..119
■ T5 ■ 0 . 1 2 0 • 0 . 1 2 0 0 .119
T 6

CD-A = 8 . 8
_______
CD-T =3.3 CD-C = 1

j0i.118.__.
.34 " CD--A'.

( S'"/ U u i l  )

Periods 
 ~1982~-oT

After After After
Mundakan Summer Virippu

(C3) . (C4) ( C 5 )

Ociis
0.117 
0.116 
0.117 
0.117 
0 .116 
0.116 
0.116 
0.116 
0.115 
0 . 116 
8.116 
0.117 
0.116 
0.116 
0.117 
0.117

0.117 
0.116 
0 . 1 1 6  
0.117 
0.117 
0.116 
0.114 
0.114 
0.116 
0.113 
0.114

0.116 
■0.115 
0.115 
0.116 
0.116

0.116 
0.115 
0.115 
0.117 
0.116 
0.JL15 
0.113 
0.113 
0.115 
0.112 
0.113 
0.113 
0.115 
0.114 
0.114 
0.115 
0.115

0JL16_____CU.115___ 0.114
= 8.5 CD-AC = 3.01

After
Mundakan
( C o )

0.115 
0.114 
0. 114 
0,115 
0. 115

.Jl r l l J t  _
0.112 
0 .112 
0.114 
0.111 
0 .112
0 911?  _
0.114
0.113
0 . 113
0.114
0.114
0 . 1 13



Table-85

Change in exchangeable 'A' (in ppm) after each cx~oppinq
secruence over initial status due _tq gj.f_f erent 

cropping js e gu enc e

_J?eriod _ . .

Sequence Treatmenfc 1981-82 1982--83
Initiaf After Ar ter .After Af ter After A£ te:

------ ------------------------------------------ —__.__ status summer Virippu _Mundakan Su.mme r JVirippu . Mundai
Rice-rice-

rice Tl 9 0 80 75 70 65 60 55
(Al) T2 90 77 73 63 '62 58 53

T3 .9 3 72 68 63 60 57 51
T4 9 0 77 73 67 63 59 54
T5 9 0 8 0 75 70 65 60 55
T6 9 0 77 7 2 67 62 58 52

Sweet potato- 
rice-rice Tl 90 75 70 65 60 55 50

(A2) T 2 90 72 67 6.2 58 52 43
T3 9 0 69 64 60 55 51 45
T4 9 0 72 67 ; 62 ■ ■ 58 52 50
• T5 90 75 70 65 60 55 50
To 90 72 67 62 58 52 58

(Contd....... 2 )



Peri od
Sequence Treat' initial 1981- 1982-33

ment St 8/CU S ■After Af ter After Alter After After"
. --- . . — ____ Summer Vi rippu Mundakan___ Summer Vi rippu Mundakan

C o wp e a ~ r i c e - 
rice Tl 9 0 S-7 82 77 72 68 63
(A3) f 2 9 0 84 80 75 . 70 66 61

T3 90 81 77 7 2 68 ■ 65 58
T4 9 0 87 82 78 73 67 - 62
T5 90 8 7 8 2 7 o 72 68 64
To 9 0 84 80 75 . 70 66 60

Daincha-rice- 
rice- Tl 9 0 85 92 S i) 80 85 70

■ (A4) T 2 90 32 89 82 87 72 67
T3 90 79 . 8 6 79 74 69 64
T4 90 75 92 85 80 75 70
T5 90 85 92 85 80 75 7 0
TS 90 82 89 82 77 72 67

Fallov;-rice- Tl 90 90 85 SO SO 75 70
rice T 2 90 90 3 2 77 77 72 67
(A5) T3 ■ 90 9 0 79. 71 7 4 A 69 64

T4 ■ 90 9 3 85 .80 - 80 75 70
T5 9 0 90 85 SO 80 75 70
T6 __ 90_______ 90 _ 82 - ___J77_____ 77 72 67

CD-A=0. 52 CD-T =0,25 CD--C = 0 o 2 0 CD--AT = 0.60 CD-AC = 0.51

'/■ his'M J
ro
03
-J



Table-86

Changes in exchangeable ' K 1 stabus of soil 
in ppm over irutial status due to different

cropping

5eriod
S equence Treat 1981--82 1982-83

ment After After After Aft er After After
Summer VI ri ppu Mundakan Summer Vi rippu Mun dakan

Rice-rice-■rice Tl - 1 0 -15 - 2  0 -5 - 1 0  . ' -15(Al) T 2 — 13 -17 " 2 2 - 6 - 1 0 -15
T3 -IS - 2 2 "27 O - 6 - 1 2

T4 — 13 -17 -23 -4 - 8 -13
T5 - 1 0 -15 - 2 0 -5 - 1 0 -15
T 6 -.13 -IS -2 3 -5 -9 -15

Sweet potato-rice-
n e e T 1 -15 - 2 0 -25 —5 - 1 0 -15
(&2 ) T 2 - 1 2 -13 -18 -4 - 1 0 -14

T3 - 2 1  . -2'6 -30 • -5 -9 -14
T4 - 1 2 ' -23 -28 -4 - 1 0 - 1 2

T5 -15 - 2 0 -25 -5 - 1 0 -15
To -18 r-23 -28 -.4 - 1 0 -4

(Contd .2) ro
OD



Period
Sequence

Cowpea-rice-
rice
(A3)

Daincha-rice-
rice
(A4)

Fal lev;-rice- 
rice 
(A5)

T r e a t - ___________ 1981-82_______________  ;__ 1982-83____________
ment - After After After After After After

Summer Virippu Mundakan Summer Virippu Mundakan

Tl -3 - 8  -13 -5 -9 -14
T2 - 6  -10 -15 -5 -9 -14
T3 -9 -13 -18 -4 -7 -12
T4 ~3 - 8 . -12 -5 -11 -16
T5 -3 - 8  -12 -4 -10 -12

 - 6  -10 -15 -5 -9 -15

Tl -5 +2 -5 -5 40 -15
T2 - 8  -1 -3 -5 -10 -15
T3 - 1 1  -4 -11 -5 -10 -15
T4 -5 -2 ' -5 -5 -10 -15
T5 -5 42 -5 -5 -10 -15
T6 - 8  -1 -S -5 -10 -15

Tl 40 -5 -10 40 -5 -10
T2 ‘ 40 - 8  -13 -0 -5 ... -10
T3 40 • -11 ■ -16 40 -5 -10
T4 40 -5 -10 40 -5 -10
T5 40 -5 -10 40 . -5 -10
T6 40 - 0  ' -13 40 -5 -10

C 3
C O



2 i n

for the observed decrease in available 'P' status. Further 

soil .samples collected when dried leads to a decrease in 

available

Table-84 . ‘presents the changes in total K after each 

component crop of the cropping sequence and Table-85 . pre

sents the changes in exchangeable K after each component 

crop of the cropping sequence. This is also summarised ih- • 
Table.~8 6 .

From the results^it is clear that all. crops decrease, 
the exchangeable K level in soil. The sequence and treat

ments have an effect on the exchangeable K status of the 

soil. The sequence daincha-rice-rice was found to be the' 

best in maintaining the exchangeable K status of the soil. 

The.cowpea-rice-rice is also able to maintain exchangeable 

K levels next only to daincha-rice-rice. The sweet potato- 

rice-rice and rice-rice-rice sequence was less efficient 

in maintaining exchangeable K status of the soil. The Tl, 

T4 and T5 wherein the full .recommended doses of K fertili

sers had been applied maintained high exchangeable K status 

in all the crops studied. The treatments T2 and T3 ■ 
incidentally contained only half and three fourth of the 

recommended K fertiliser dose and are found to be least 
efficient in maintaining the exchangeable K levels.



~  r~~ iUptake of nitrogen (in kg'rxa ) by various crops in 
the cropping; sequences -during 1981

Table-87

Sequence

Rice-rice

Treat
ment s

Summer
Rice

Virippu
Ri.ce

Mundakan
Rice

JTotal N remo
ved in kg

n e e
(Al)

rice-rice 
(A 2)

Grain Straw Total Grain Straw Total Grain Straw Total after one 
year__

T 1 25 . 09 20.49 45.58 27.96 20.31 48.27 27.84 29.34 57.68 151.53
T2 23.52 19.27 42.79 26.81 19.47 45.28- 26.48 23.59 55.07 144.14
T3 22.25 1-8.13 40.38 25.19 18.27 4 J, 4b 24.54 26.49. 51.03 134.37
T4 23.09 18.90 41.99 27.00 19 .62 46.52 26.73 28.90 55.63 144.24
T5 22.24 17.72 39,96 27.17 19.74 45.91 26.73 28.90 55.63 144.05
T6 23.13 19.15 42.28 27.84 20.22

Rice" 
:..j3traw

43,06 27.63 29.33 57.46 147.08

ato- —  
Tl

oweec-potato 
Tuber Vine Total Grain - Total GrainRice. Straw Total Total
55 .00 51.00106.00 27.07 19.51 46.68 26.78 29.00 55.78 208.46

T2 47.50 44.21 91.71 26.29 18.06 44.35 26.12 28.20 54.32 190.38
T3 34.77 32.36 67.13 25.42 17.65 43.07 25.46 27.50 52.96 163.16
T4 45.38 43.63 90.51 26.29 19.04 45.33 24.2,0 27.85 52.05 187.39
T5 46.49 43.09 90.39 26.29 19.04 45.33 ■26.34 28.’31 54.34 190.37
T6 54 o:69 50.90105,59 27.07 19.61 46.58 26.78 28.08 55.06 207.08

ro



Treat Sumi'ner Virippu
Sequence ments Cowpea 

Grain Haulm Total
..KTce
Grain Straw Total

III Cowpea- Tl ,23.99 16.15 4o. 14 31.40 22.32 54.22
rice-rice 

(A3) T2 24.71 13.37 38.53 30.40 22.11 52.51
T3 24.11 13.57 37.68 28.92 21.03 49,95
T4 25.21 14.23 39.44 29.55 21.48 51.03
T5 23.49 16.19 44.63 30.49 22.17 52.56
To 23 o50 16.13 44.73 31.15 22.65 53.30

Daincha RiceIV. Da'incvLa- nce-nce — — . Green matter- jTotal Grain Straw Tota!
(A4) Tl 37.76 3 7.06 31.40 22.82 54.22

T2 39.09 39,09 30.40 22.11 51.51
T3 37.4-2 37.42 28.92 21.03 49.95
T4 40.10 40.10 29.55 21.48 51.03
T5 33.20 38,20 30.49 22.17 52.66
To 33.43 38,43 31.15 22.55 5 3 .  U b

1 allow Rice
Grain Straw Total

V. Fallow- 
rice-rice (A5)

Tl
T2

23.74 20.91 49.55 
27.99' 20.36 48.35

13 «F » 27.25 19.33 47.03
T4- • « 28.19 20.37 50.00
T5 • 9 28.19 20.52 48.71
T6 • « 29.15 21021 50.35

Mundakan Total N remo-
—  " ~ S £ o e  ved in kg aft~
Grain Straw Total one year
30»49 32.92 63.41 162.77
29 .74 32.13 61.37 162.93
29.01 31.33 60.34 14.7.9 7
29.34 31.64 60.98 153,03
29,97 32.20 62. 2 1 159,55
30.53 32.99 63.52 162.05

Grain
Rice
Straw Total Total

3 0.49 3 2.92. 63.71 155.53
29.74 32.13 61.89 153.49
29.01 31.33 60.34 137,72
29.34 31. 64 60.98 152.01
29 .91 3 2.30 62.21 152.07
30.53 32.99 63.52 155. 7g>

Grain
Rice
Straw Total _____ Total

28.19 30.45 58. 64 108,29
■27.25
26.43

28.99
28.35

56.24
54.78

-104.59
101.36

25.45 29.17 54. 62 104.52
27.59 
28 033

29.78
30.58

57.37
58.91

106„08 
109 .27

ro 
}?-«—&
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From the results it is clear that daincha and cowpea 

sequences maintain comparatively better exchangeable K
•

status in soil when compared to other sequences. This is 

because both'these crops add green manure to the soil.

The decomposition of these green.manure crops and similar 

plants have resulted in increasing the exchangeable K sta

tus in these sequences by solubilising non-exchangeable K 

(Verrna and Verma, 1938); Hanway (19 62) and Hair et al.,
(19.73) . _• . , :

The paddy crop is cultivated under submerged conditions. 

This results in increased availability of potash (Ponnamperuma 

19&5)„ This enables the rice crop to utilise the maximum 

quality of potash and leaching losses will be more. In the. 

rice-rice-rice sequence, a lower.’ exchangeable K ttatus has'- ■ 

'always been noticed by other workers also. (Lai 1973),

Verma and Verma 1988) «, ■;

G . Crop uptake

Tables 87 and 8 8 as well as Figs. 16 and 17 present 

the data on the uptake of N in kg ha by the various 

component crops of the different cropping sequences during 

the years 1981 and 1982. . In the rice-rice-rice sequence, 

the summer rice crop (Variety - Triveni) on -an average remo

ves 20-25 kg of N by way of the grain and 18 to 21 kg of N 
through the straw with a total removal of around 40 to 46 kg.



T able-88
•1TTotake jiitrogen_(in_kgha_ ) by various crops- in the 

cropping sequence .1982

Sequence ire at- 
ment

Smmner __ _ _ _ Virippu
Rice Rice

Mundakan
Rice

Grain Straw Total Grain Straw Total Grain Straw Total

Total N removed 
in kg after one
_____ year  _

Total

Rice-rice
rice
(Al)

ri.ce~ri.ce
(A2 )

Tl 26 .15 21.79 47.94 27,22 19 .74 46.96 27,29 19.70 46.99 141.89
T2 23.81 19 .89 43.76 25 .26 18.34 43.50 26.21 18.97 45.18 . 132.54
T3 23.04 19 o 20 42.24 24 .00 17.41 41,41 25.00 18.10 43.01 126.75
T4 24.28 2 0.24 44.52 24.87 18.01 42.88 25.30 17.96 43.26 130.SS
T5 23.76 21.27 45 .03 27.58 2 0 . 0 1 47.59 26.36 19,72 46.08 138.07
TS 26»14 21.78 47.9 2 28.04 20.34 48.38 27.3 0 19 .7 6 47.06 143.36

Sweet potato Rice Rice
Tuber Vine Total Grai n Straw Total Grain Straw Total Total

.o~
Tl 53.67 49 .61 103.28 26.56 19.34 45 .9 0 26.27 19.00 45.27 194,45
T 2 47.92 44.2 0- 92.12 25.63 18.57 41.03 25.45 18.54 43.99 180.41
T3 34.32 31. 55 65 .97 24.64 17.95 42.59 24.75 18.43 43.18 151.74
T4 47.53 53.81 101.34 25.04 18.2 7 43.31 25.57 IS .36 43.37 188.52
T5 47.99 44.21 92.02 25.64 IS. 07 44.31 25 .82 18.36 44.54 131,15
To 53.44- 49 .30 102 .74 2 6.67 19 .93 46.06 26.32 19.20 44.52 194,80

(Contd.. . . . 2 ) to



S u m m e r  ____  Virippu____
Sequence Treat™ __________ — _______________------ ----rnpHt Grain Haulm Total Grain Stray; Tonal
III Cowpea- Tl 28.79 15.10 44o39 30.55 22.23 52.c-3

rice-rice
(A3)

IV Daincha- 
rice-rice 

(A4)

T2 2 4 .So 13 . 2 2  37.78 29.69 21.51 51.02
13 2 3 .8 6  1 3 .4 0  3 7 . 2 6  2 8 .8 1  2 1 .0 2  4 9 .3 3
T4 2 5 .0 5  1 4 .0 7  3 9 .1 2  2 9 .6 3  2 1 .4 9  5 1 .1 2
T5 2 3 .3 3  1 5 .9 0  4 4 .2 3  2 9 . 5 1  1 9 .9 4  4 9 .4 5
To 23.4-5 1 5 . 9 6  _44.41 J30._65_J2_2A2_1 _ 5 2 lS5_

• Daincha Rice
Green
m a t t e r  T o t a l  Grai n  S fcraw .(Toral__

T l  3 9 .3 0  3 9 . 8 0  3 0 . 5 7  2 2 .1 8  5 2 .7 5
T2 3 8 .9 9  3 8 .9 9  3 0 . 2 4  2 1 . 9 5  5 2 .1 9
T3 3 6 .7 2  3 6 .7 2  2 8 .8 5  2 1 . 3 0  5 0 .1 5

T4 3 9 .4 7  3 9 . 4 7  2 9 . 6 7  2 1 . 5 2  5 1 .1 9
T5 3 8 .0 0  3 8 . 0 0  2 9 . 9 5  2 1 . 7 2  5 1 .5 7
T S ________4 1 .  2 0 _____41 _._20 _ _ 3 9 - t 5 l„ 2 2 ^11 __52 ._S3

Fallow Rice
_______

Green
_______ matter_
Tl 39 .30
T 2 38.99
T3 36.72
T4 39.47
T5 38.00
TS 41.20

V Fallow-rice-rice Tl 28.57 20.75 49.32
(A5) T 2 27.17 19.72 46.89

T 3 ' 26.55 19.29 45.54
T4 27.17 19.74 46.91
T5 27.57 20.02 47.59
T6 ' 28.34 20.93 49.97

4
-V

Mundakan Total N remo-
Ri~Ae ved in kg a ft ear

........ . one year
Grain Straw Total ^ Total  _
30.09 21.72 51.81 149.53
29.06 20.90 40.96 138.94
28.06 20.36 48.43 135.52
23.98 21.03 50.01 ■ 141.25
29.28 21.26 50.54 144.22

21.76 51.75______ 111^02_____
Rice

Grain Straw Total________Total____
3 0 o 40 22.08 52.48 105.23
29.75 21.56 51.31 103.05
28.94 21.02 49.96 100.11
29.63 21.53 51.16 102.35
29.63 21.57 51.20 102.37
30.65 22.25 52.90   :L9JL*JL-______

Rice
Grain _Straw Total________Total_____

28.30 20 .'5 3 48.83 98.15
27.28 19.78 47.06 93.95
26.35 19.25 45.06 91.44
27.36 19.35 47.21 94.12
27„63 20.04 57.67 95.26
28.18 20.44 4-8.62 ‘ 98.59

   . —   - -



216

T h e  aoxiiaura of 4S k g  being f o r  T 1 a n d  4 0  k g  feeing f o r  T 3

viiiers In. and sainiKSsm nitrogen. respectively had been
applied* For t h e  eom®&£ rice crop^the raaadmtm n i t r o g e n
applied was ?3 kg and miniimim was 30 kg». : Inspite of this
t h e  r e m o v a l  had. b e e n  4 3 - 4 5  k g  p e r  h e c t a r e ®  T h e  e f f i c i e n c y

of b  u t i l i s a t i o n  w a s  a r o u n d  4 5  t o  6 5  p e r  c e n t *  I n  t h e  vir:l*~

ppu crop ( V a r i e t y  Java)' t h e  average removal o f  H  p e r  lieofcara
-='1

w a s  a r o u n d  i t  t o  4 o  isgha. ~ w i t h  t h e  efficiency b e t w e e n  4 5  t o  

5 5  p e r  cent* I n  t h e  smn&akan crop, however, t h e  removal of 
n i t r o g e n  f o r  the saina v a r i e t y  J a y a  v a r i e d  f r o m  5 1  t o  5 8  kghs~x 
w i t h  a  nitrogen utilisation e f f i c i e n c y  S5-S5 p e r  c e n t .  I t  

i s  significant, t o  note t h a t  f o r  t h e  gunsaer a n d  ruiindakan c r o p  
t h e  n i t r o g e n  u t i l i s a t i o n  e f f i c i e n c y  w a s  h i g h e r  t h a n  f o r  t h e  

virippu crop* T h e  total K removal f o r  trie s e q u e n c e  of c r o p s  

rice-rice-rice i n  1 9 8 1  comes t o  1 3 5  t o  1 5 2 -.kg o f  N  ie* treat- 
rr.ent;s T l  a n d  X’3 r e s p e c t i v e l y  w i t h  t h e  v a l u e s  f o r  o t h e r  t r e a t ”  

rsenfcs o c c u p y i n g  intermediary p o s i t i o n  b e t w e e n  t h e m *  T h e  l a c k  

of c o n s i d e r a b l e  difference b e t w e e n  m a x i m u m  a n d  mininaara remo
val o f  nitrogen i n d i c a t e s  t h e  m o b i l i s a t i o n  o f  s o i l  nitrogen 
f r o m  t h e  l e s s  available sources according t o  t h e  n e e d s  a n d  

occasioned •; . : b y  low a p p l i c a t i o n  r a t e s  o f  f e r t i l i s e r s  i n  

t h e  v a r i o u s  treatments*

T h e  results presented i n  T a b l e  8 3  f o r  t h e  s a m e  sequence 
i n  1 9 8 2  s h o w s  an average removal between 127. t o  1 4 4  kg*
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The trend in the efficiency of utilisation* pattern of 

removal by grain and straw for "the three.crops in the 
sequence is more or less similar to the'pattern earlier, .. 
discussed for 1981*

From Table-87, the removal.of N for sweet potato- 

rice-rice sequence during the year 1981 and from 'Table- 8 8  

the removal in 1982 become evident, The sweet potato crop 

in 1981 removed 57 to 106 kg of nitrogen in treatments T3 

and Tl respectively with the removal of b in other treat

ments lying between these 181-194 kg values. In 1982, 

the removal was 6 6 to 103 kg of N and this also followed 

the earlier trends. It may be noted that the removal of 

nitrogen by the tuber and vines is equal in both the years. , 

The efficiency of utilisation of N by this tuber crop grown 

in summer is about 80-85 per cent. The virippu and munda

kan rice crop had very nearly the same pattern of removal 

of N-as in other sequences end treatment-wise. The sequ
ence sweet potato-rice-rice had removed 164 to 209 kg of 
nitrogen, while the fertiliser nitrogen applied was to a 

maximum 305 kg in treatment Tl and 152.5 kg in -T3„

The ploughing under of the vines after harvest of the eco

nomic produce namely the tuber and resulted in the addition 

of 30 to 50 kg of N to the soil. Taking this also into



213

consideration, it may be noted that the sequence was highly 

nutrient exhaustive especially in terms of nitrogen and 

this was mainly due to the summer sweet potato crop. The 

data presented in Table- 8 8 of 1982 also follows the same 

trend for the sequence sweet potato-rice-rice.

The results on the removal of nitrogen by cowpea in 

1981 and 1982 are presented in Tables 87 and 8 8 . From the 

results, it can be seen that the cowpea crop on an average 

removes 38 to 45 kg of nitrogen in the treatments T3 and 
T4 respectively. In the other treatments the values lie 

between these extremes. It may be noted that the maximum 

and minimum quantities of nitrogen applied was 2 0 and 1 0  kg 

respectively. This obviously means that the cowpea crop 

has been able to utilise a maximum quantity of nitrogen 

of about 25 to 30 kg. The crop takes up nitrogen only 

from the booster dose of fertiliser applied and not from 

the N reserves of the soil. The same trend is followed 

by the cowpea crop of 1982. The virippu and mundakan rice 

variety Jaya removes on an average 49-55 kg and 60-64 kg 

of nitrogen in the virippu and mundakan season respectively 

and ,49 to 5 3 kg and 48 to 5 2 kg of 14 for the virippu 

and mundakan season of 1982. The over—all removal of 

nitrogen falls in the narrow range of 148 .to 163 kg in 1981
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and 153 to 155 kg in 1982. It may be remembered that 

nearly 1/3 of the total nitrogen removed by the cov;pea crop 

namely 13 to 16 kg of nitrogen is in fact added back to 

the soil in the form of haulms. Thu's the "effect of treat

ments are not much significant compared to the effect of ' 

the sequence itself.

The result of the daincha-rice-rice sequence indi-' '■. 
cate that the removal of N is 110 to 118 kg in 1981 and 

100 - 106 kg in 1982. The daincha crop, a totally unferti

lised crop, removes on ah average 35 to 40 kg of nitrogen..

It removes from the soil only marginal amounts of nitrogen 

and fixes through the root nodule association most of the" 
requirements of the crop. The contribution.of the nitro- ■ 
gen fixing mechanism is about 25 to 30 kg of nitrogen out 

of the total removal of 1 1 0  to 118 kg of. nitrogen by the

sequence as a whole in 1981 which more or less idential to \bjL>
A,

N . removal by the same sequence in 1982 as presented in 
the pable 8 8 .

The fallow-rice-rice sequence the nitrogen removal 
ranges from 101 to 110 kg. The fallow-rice-rice sequence 
removes the lowest quantity of nitrogen from the soil while, 

sweet potato-rice-rice removes the highest amount of nitro-' 
gen from the soil. ,



Tl BI/4 —89
Uptnke of phosphorus (in xg ha bp V3 QU S c r o p s i n c 1 u d e d

.1 n th e c rop pi nq sequence du rinq 198 1

-------- -------
uurnmer

------- -------
VI rippu

------
Hundabctn Tote 1 P renov

Sequence Trent 
ment, ----- R i c e ------ Rice ----- --------Ri'ce' in °

Gra in Straw Tot a 1 Gra .i n St raw Total Gra in Straw Total Total
I Rice- Tl 5.75 3 .18 P. o 3 6 . 31 4 . 4 7 10. 78 5 .37 3.98 9 35 20,06

rice- 
ri.ce. T 2 5,39 2 ,9 8 '“Ib . o / 5 . 09 3 . 77 •~1 , 6 8 6.06 3.81 9,87 27.72
(Al) T3 5.10 2 . 80 7.90 5 . 76 3 . 6 2 .O -O (—•; * . O O 6 . 62 3 .53 9, 1.5 26.43

T4 5.30 2 . 92 3. 22 6 . 1  0 3 , 89 o , qo 6 .19 3.87 10.05 28,27
TS 5 .1 0 2.74 7 . 84 5.20 3.91 . 1 0 . 1 1 6 . 1  2 3.86' 9.98 2 7.93
T6 5.35 2 .96 8 . 31 6.37 4 . 0 1 1 0 . 3 8 6 ,3 3 3,98 10.31 29,00

Sweet rotato Rice Rice
- Tuber Vine Total Gra in Straw rp • 'j -}- p "j Grain Straw ’ Total . Total

II Sweet m 'l 9 .94 18.52 2 8.46 6 .14 3.90 10.04 6.99 4.39 11,38 49.88
potato-
rice- T2 5 . 24 17.15 2 2.39 6 . 03 3.59 9.62 6 . 82 4.29 10.11 43.12
rice . T3 8.92 15 .35 24.27 5 , 82 3.51 9. 3 3 5 ,55 4.08 10/73 44.2 2
(A 2 ) T4 5 . 04 1 7 . 05 2 2 . 09 6 .62. 3.79 10.4T- . 6/72 4,23 10.95 44.45

T5 15.37 18.79 2 4.06 ■6 . 02 3 .79 9 . 81 7 . 73 4.31 12'.-04 45.91
To 9.77 17 , 37 27.14 6 21 3 .90 1 0 . 1.1 6 . 8 6 4,02 10.88 48.11’

(Contd. to
roco



Summer Virippu Mundakan Total P removed
Sequence

I x l  Cowpea- 
r i c e - r j  

(A3)

=nt
Grain

Cowpea 
Haulm T o t a l G rain

R ic e  
Straw T o t a l Grain

R ic e
Straw T o t a l

xn xg  axne-L uue 
y e a r  

T o t a l

T l 4 .4 3 2 .2 5 6 .68 7 .0 3 4 .4 2  11.45 6 .9 7 4 .3 8 11 .35 29 .15

T2 3 .7 7 1 .9 0 5 .6 7 6 .6 4 4 .1 9  10 .83 6 .5 8 4 .1 2 1 0 .70 '2 6 . 8 0

T3 3 .6 7 1 .8 7 5 .5 4 6 ,7 7 ‘ 3 .7 9  10 .56 6 .4 4 4 .0 5 1 0 .54 22 .64

T4 ■ 3 .85 1 .8 6 5 .7 1 • 6 .4 2 3 .8 4  10 .26 6 .59 4 .1 1 1 0 .7 0 26 .67

T5 4 .3 5 2.^5 6 .6 0 6 .6 4 9 .1 6  10', SO 6.19 4 .1 6 10 .35 27 .75

T6 4 .2 9 2 .2 2 5 .57 6 .9 4  ' 4 .3 7  11 .31 6 .9 7 4 .3 9 11 .36 28 .24

Daincha R i c e  . R i c e
Green m a t te r  T o t a l  G rain  Straw T o t a l  G rain  Straw T o t a l

F a l l o w R ic e
Grain  Straw T o ta l

V F a l l o w - r i c c  
r i c e  
(A5)

Tl
T2
T3
T4
T5
To

5.50
6 .43
6 .2 6
6.34-
6 .47  
6 .67

4 .1 5  10 .65  . 6 .4 1
4 .0 4  10 .47  5 .9 9
3 .9 3  11 .19  5 .8 5
4 .04 '  10 .38  5 .0 5
'5.06 10 .53  6 .02
4 .2 0  10 .87  6 .1 4

3 .8 7  1 0 .2 8
4 .2 8  10 .27
4 .1 8  10 .03
4 .2 4  9 .2 9
4 .3 1  10 .33  
4 .4 0  1 0 .54

T o t a l

D aincha - T l 7 .9 9  7 .9 9 7 .9 9 7 .1 9 4 .5 3 11.72 6 .47 4 .0 6 10 .53 3 0 .2 4
r i c e - r i c e T2 8 .2 8 8 .2 8 6 .9 7 4 .3 8 11.35 6 .2 6 3 .8 5 10 .11 29 .79

(A4)
T3 4 .7 0 4 .7 0 6.63 4 .1 7 11.33 6 .0 6 3 .7 9 ' 9 .8 5 25 .88

T4 S. 49 3 .4 9 6 .7 8 4 .2 6 11 .04 5 .8 3 3 .8 9 9 .7 2 29 .25

T5 8 .0 0  ' 8 .0 0 6 .99 4 .3 7 11.36 6 .33 3 .9 8 10 .31 29 .67

T6 8 .1 4 8 .1 4 7 .1 6 4 .4 9 11.65 6 .5 0 4 .88•d 11 .38 3 1 .1 7

R ic e
Grain  Strav; T o t a l  T o t a l

20 .93
20 .79
21.22
19 .67
2 0 . 86
2 1 .4 1



TABLE -■ 90
• _s . Uptake of ,Phosphorus (in kg ha"1.) by the various crops

included in the cropping sequences during 1982.

Summer Virippu ■ Mundaka n Tot a 1 
in kd

P removed 
after one

Sequence Treat Rice Rice Rice • year.
ment ,

Gra in Straw ' Total Gra in Straw Total Gra in Straw Total Total' .
I. Rice- T1 6 . 1 2 ■3.32 9.44 6.23 3.91 ■ -10.14 6.24 3 ,91 1 0 .' 15 29.73 '-

rice- 
rice.

- T2 • 3 . 04' 8 . 62 -5,78 3.14 ' !8,92 5.99 3.76- : 9/75 ■.2 7 2 Q
.(AT),. T3 5 . 39 0 O "3 7.32 5.45 . 3,4-5 •• 8.90 5.67 3.59 V 9.26, ' rs r~ .< O

, 4 5 . 8

T4 S , 5 6 3 . 09 3 . 6 5 5 .69. 3,5 7 9.26. 5.78 3 ,56 ■ 9.34 2 7.25
• ' -T5 8.44 3 .24 1 1 , 6 8 6.23 3.97 ■ 1 0 . 2 0 6,03 3.91 ■" 9,94 31182’

T6 , 6 . 1 2 3.37 9,4 9 6.43 '4.04 10.47 ' 6,24 3 .92 10.16,' ' ■3 0.12

Sweet potato - Rice Rice
Tuber Vine Total Grain Straw Total Grain ■ Straw Total Total

II Sweet Ti 9.18 18.06 2 7.24 6 . 08 3 . 82. 9.90 6 . 02 3 . 75 9.77 -46.91
Potato-
■rice-rice

rp p 6 . 05 17.49 23.53 5 .87 3.41 ' - 9.2 3 5 . 75 3.67- 9.42 42.23
(A2 ) T3 8.65 16.2 0 24 ■. 85 5 .65 3 . 83 . 9,4 8 5.67 3 .65 ,,9.32 4 3.55

T4 5 .80 17.70 23.05 •5.75 3.92 9.67 5 . 84 3.67'' '9.51 . 42 .23
T5 6.37 17.15 23 .57 5.88 3 .97 9,85 5.92 3.72 9.64 - 4.2 ,06
To 9.25 17.24 26.49 6 . 1 2 4.16 10.28 6 , 86 3.79 10.65 47.42

ro
t\0
ro



Summer Virippu
Sequence Tj^eau- Covrpea Rice

 Grain Haulm _Total _ Grain __ __
iFf~c’owpea-''"Tl 4."56 2*22 'e'JlQ "~7.01 ~4.'40 "lU T l

rice-rice T2 4 > 2 3 2 o l 0  6 ^3 3 g<>g3 4_2fi 1 1 < 1 9
(A3)

T3 3.86 1.80 5.66 6.60 4.16 10.76
T4 4.14 2 . 1 0  6.24 6.78 4.26 11.04
T5 4.42 ,2.24 6 . 6 6  6.75 4.29 11.04
T 6 4.51 2.21 6.72 7.01 8.40 11.41

Dalncha Rice
Green mater Total Grain Straw Total

iV IDaincha- T 1 8.45 8 .45 7.21 osf0•si' 11.61
rice-rice

(A4) T2 8.37 8.37 6.99 4.36 11.30
T3 7.81 7.31 6.62 4.23 10.85
T4 8.41 8.41 6.80 4.28 1 1 . 08
T5 8 . 1 0 8 . 1 0 6 .87 4.37 11.24
To 8.77 8.77 7.00 4.39 11.39

Fal1 ow Rice
Grain Straw Total

V Fal.low-
rice-rice Tl 6.56 4.13 10.69.

(A5) T2 6.24 3.92 10.16
T3 5.95 3.83 9 .78
T4 6 . 2 2 3.92 10.14
T5 6.35 3.98 10.33
T 6 6 . 1 1 4.16 10.27

Mundakan
Rice

r iT "«'1. n Straw Total
6.85 "Trjr 1 1 . .1.6
5.61 4.15 10. 76
6.42 3.99 10.41
6.67 3 . 78 10.45
6 .70 4.21 10.91
6 . 8 6 4.31 11.17

Rice
Grain Straw Total
6.97 4.38 11.35
6.82 4.27 11.09
6.64 4.17 10.31
6.80 4.27 11.07
6.79 4.27 11.06

6.49 4.07 10.56
6 .2 5 3.93 10.18

•sfo4'0 3.82 9.86
6.27 3.99 1 0 . 2 1

6 . 34 3.98 10.32
6.46 4.06 10.52

Total P removed 
in kg after one

year  __
 T o t a l  ____ _

' 29T35~
28.28
2 6.83
27.73
18.51
29 ,30

Total 
31.41 
3 0.76 
28.97 
30.56 
30.40

Total

21.25
20.34
19.64
20.35
20.65 
20.79

6.45 4.42 10.88 31.04
Rice

Grain Straw Total

£\3

co
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From the results, it can be concluded that sv/eet 

potato-riee-riee sequence removes the highest amount of 

nitrogen while the. lov/est removal of .nitrogen is by daincha- ■ 

r.ice-rice followed .by cowpea-rice-rice and f allow-rice-rice. 
Among these in the'first two named sequences either N is not 

added as in the dnincha—rice—rice or only maroinally added as 

a booster dose in the cowpes-rice-rice secruences . Some .of 

these observat.1 ons are in agreement with the earlier findings .•

Table-89 and Fig. 18 present .the uptake of p in kg ha
of the component crops oat the different sequences in 1981 while

Table 90 and Fig. 19 present the data by the same sequences in
1982. The data show that in tine rice-ri.ce-r.ice sequence, the
rice crop variety in summer season viz. Triv-eni and variety

Jaya in virippu and mundakan season on an average removes- 1-8-

9-10 kc and 9-10 k a . respectively. The total removal of P~Cb" 2 a
bv the rice-rice-r.ice sequence in 1981 comes to between 25 to 

29 kg. The same sequence in 1982 has removed about 25-32 kg 
of P„0C .

c. Sj

From these resu 1 1 s it v?i 1 1  • be worth wfci 1 e to examine 

the efficiency of P utilisation under-Kerala rice farming 

situations. In the summer season the efficiency of uti
lization of P thus is, about 27 per cent but the same
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in vir.ippu and rnundakan seasons are only 20-25 per cent.

In the sweet potato-rice-rice system the component

crop of rice during virippu and rnundakan season removes

only about 1 0  ka of P^Cy as already described under rice-2 d

rice-rice sequence, While the sweet potato crop removes

about 23 to 28 kg under T2 and Tl. ' The other treatments

occupy intermediary positions. In general, all crops in

the secraence together remove to 42 to 49 kq of P^Cy,- 2 5
This is several fold higher than the removal under rice-

rice-rice system. Inspite of the fact that the vines and

leaves are ploughed back into soil and they remove 15-18

kg of P 0„ from the soil. This can be substracted from 2 d
the total removal of nutrients to get the not■removal of
P„Cy . It has to be noted that the net removal of P„Cy 2 5 z d
is around 21-27 kg which, hov/evsr, is higher than the rice- 

rice-rice system,

< The cowpea-rica-rice and dalncha-rice-rice system

also removes 2 L c o  30 kq of P_0,-, Both in the cowoea-rice-- 2 DA
rice and dal neb a-ri c c— ri c e a part of the P,,cy removed2 d
is returned by ploughing under the haulms of the cowpea 

and the entire daincha crop into the soil. The’lowest 

removal of naturally happens in the fallow-rice-rice
which incidentally was lower in cropping intensity than 

other cropping sequence.

CJ
1



Sequence

I Rice- 
rice- 
rice 
(Al)

/
Table--91

HEtake of K (in 1 - 1  . kgha ) by various crops included in. the sequence 1981
■— —-— *— . — ----- -— Summer Virippu Mundakan

-------
Total potash

Treat
j /~l ,’23 Rice ce removed in kg 

after one year
ment Grain Straw Total Grain Straw Total Grain Straw Total Total
TI 11.58 36.20 47 * 78 13 . 2 0 41.57 54.77 12.35 37.56 50.51 15 3 o 06
TP 1 0 . 8 6 34 , 04 44.9 0 12.55 39 .80 52.45 1 2 . 2 2 39.08 51.30 !£>

139.93T3 10.27 32.93 43.20 11.38 37.35 49 ,23 11.33 36.20 47.53
T4 10.56 33, 39 44.05 12.75 40.10 5 2,35 12.42 39.74 52 .16 149,06
T5 ■ 10.27 31.29 61.56 11.83 40.34 52.17 12.33 39.49 52.32 146.05
T6 10.76 33.33 54 . 59 13.14 41.33 5 4.47 12.75 40.76 53 .51 161,37

potato- 
rice-rd 
(-A 2)

Sweet potato Rice Rice
II Sweet Tuber Vine Total Grain Straw Total Grain Straw Total Total

'T I 78 .85130 .24 203.09 12.79 39.74 52.53 14.12 39 .56 53 .68 309.30
T2 62.43 113.16 175.64 12.42 36 o 60 49 .02 13.32 3S .5 6 52 .38 277.04
T3 45.73 '82 .62 128.55 12.01 35.77 47.78 13.32 39 .60 53 .10 229,43
T4 61 .66 111.47 173.13 12.52 38.59 51.01 13 .24 38.09 51 .33 275.47
T5 61 b 14 113.22 174.36 ■ 12.42 38.59. 51.01 13.39 . 33 .72 ' 52 .11 277.48'
T6 71.94 130.23 202.22 12 .79 39.74 52.53 14.14 39 .44 53 .58 308.33

(Contd.. . .2 )
ro
0*5



Summer Virippu Mundahan
Sequence Treat"

ment
C owp e a Rice Rice

Grain Haulm Total Grain Strav; Total Grain Straw Total
III Cowpea- Tl 9,50 35.77 45.57 14.70 44,89 59 ,69 13 .84 43.09 56.93

rice-rice T 2 9.10 33.15 42,25 14.24 43.44 57 . 6 8 13,37 41,59 54,96
(A3} T3 8.3 0 30,30 38 . 60 13.82 42.45 56.27 12.98 40.40 53.38

TI 8 . 8 8 32.40 41,28 14.21 43.39 57.60 1 2 . 2 1 41.72 53.93
TS 9.48 35 . 0 0 44.48 14.15 43.21 57.36 1 2 . 6 8 42.16 54.84
T6 9.68 35.12 44.80 14.70 44.S5 59 .55 13 .06 43,17 56.23

Daincha Rice
Green matter Total Grain Straw Total

IV Daincha- Ti 
rice-rice ™
(A4) ^

T3
T4
T5
T6

148.29 
153.55' 
147.24 
157.51 
150 « 05 
150.93

148„29 14,68 46,09 
153,55 14.22 44.63 
147.24 13.53 42.46 
157.51 13.81 43.37 
150.05 14.26 44.77 
150.93 14.57 45.73

60 o 77 
58 .85 
55.99 
57.18 
59.03 
60. 30

G .L. cii n 
11.26 
13.91 
13.57
13 .72 
13.99
14 ,28

.Rice
Straw
48.08
43.91
42.80
43.2 6
44.43
45.12

Total
59.34
57.82
56.37
56.98
58.42
59.40

F allow Rict Rice

Total potash 
removed in >eg 
after one year 

Total
162.19 
154.89 
148.25 
152,81 
156.68 
160.58

Totals 
268,40 
2 67.36 
260.60 
271.67 
267.50 
270.63

Grain Straw Total Grain Straw Total Total
Fallow- . 
rice-rice Tl 13.37 42.27 55 o 64 13.26 41.05 54.31 109.95

(A5) T2 12.72 .40.15 52.67 • 12.70 39,56 52.26 105.13
T3 12.42 39.26 51,68 12.32 38,49 50.81 102.49
T4 12.72 40.19 52.91 12.79 39. 69 52 .48 105 .39
T5 12.91 4-0.76 53.67 12 ,92 40.08 53 . 0 0 106.67
T 6 13.49 42 .62 56.11 13.18 40.89 54.07 110.18

ro
ro
— 31
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Table-92

Sequence

I Rice-rice 
rice 
(Al)

II Sweet 
potato- 
rice-rice 
(A2 ) ,

Iptake of K i —J (in kgha ') by various crops included in the sequence 1982

Surruner Virippu Mundakan Tot;al Potash remo-
'reat-
ment

Rice Rice Rice ved in kg after 
one year __

Grain Straw Total Grain Straw Total Grain Straw 1Total Total"
Tl 12,33 38.57 50.90 13.4-7 40.19 53.62 13,67 39.71 53.38 158.00
T2 11.25 35.19 56.46 12.76 37.33 49.79 12,38 38.23 50.61 156,84
T3 1 0 . 8 6 33.9.6 54.32 11.84 35.44 47.28 11,98 36.44 48.42 150,52
T A .11,44 35 oSl 57.25 12,27 36,65 48.9 2 1 2 , 1 2 39,75 51.87 157.04
T5 1 1 . 2 0 37.64 58.34 13,61 40,72 53.33 12.63 39,75 52.38 164.55
To 12.33 38.55 51.38 13.34 41,39 55 ,23 13 ,08 39 .34 52.92 159.53

Tuber
Sweet potato 
Vine Total

Rice 
Grain Straw Total

Ri
Grain

ce
Straw Total Total

Tl 71 , 60 128.94, 200 .Sl- 12.48 37.97 50.46 12.33 38.08 50.41 301.41
T 2 61.70 llS . 1 2  176,82 12,05 36,66 48.71 11.94 37,15 49 „ 05 274.62
T3 45 .40 82.40 127,30 11.58 35.26 46.8 4 11.62 36.93 48.55 223.19
T4 60.32 140,01 200.33 11.73 35.78 47. 55 11.97 36,30 48 , 77 297,25
T5 61.00 115.13 176,13 12,05 35,46 47,51 1 2 , 1 2 .37,71 49 .33 273.47
T 6 71.00 128,41 199,41 12,54 39 .14- 51.58 12,35 38.47 50.82 301.91

(Contd..... 2)
to
f'O
C O



C 2
C\3CM

Sequence

nce-r.
(A3)

ment
Summer
Cowpea

Virippu 
Rice

Mundakan
Rice

Total Potash 
— removed in kg 
__ after one year

IV Daincha- 
rice-rice 

('A 4)

V Fallow- 
ri ee
rie e
(A5)

Grain Haulm Total Grain Straw Total Grain •Straw Total Total
Tl 9.79 “35770"” 4574?’T T T to “44789 “59759 7 7 7 4 “47769"57757..' ~ ’777751

’• T2 ■ 9 ,10 33.15 42.25 14.24• 43.44 57.58 13,37 41.59 54.96 154.89
T3 8 .3 0 3 0.30 387 60 13.82 42 .45 56.27 12 ,98 40.39 53.37 148;24
T4 8 , 8 8 32.30 41.18 14.21 43 .39 57 .60 12.21 41.72 53.93 152.71
T5 9 .48 34.86 44.34 14 .15 43.21 57 .36 1 2  . 6 8 42.16 54.84 156.54
T 6 9 □ 63 35 .29 44.9 7 14.70 44 .85 59.55 13 .06 43.17 56.23 160.75

Green
Daineha 

matter Total Grai n
Rice
Straw Total

]
Grain

Rice
Straw Total Total

Tl 156,47 . 156.47 14.37 44.37 58 .74 14.19 44.13 58.32 273.53
T 2 153 .29 153.29 14.2 2 43 .84 58.06 13 .89 43.08 56.97 2 68 . 3 2
T3 144,35 144.35 1 j »0 0 42,56 5 6.12 13.50 42.00 55.50 255.07•
T4 155.45 155.45 13 .95 42 .98 56.93 13 .83 43.03 56.86 769.24
T5
T5

149.42 
161.98

149.42 
161.38

14.08
14.35

4 3 .39 
44.17

57.47
58.52

13 ,83 
14.31

42 .99 
44.47

56.82
58.78

263.71
279.28

Fallow Rice Rice
Grain Straw 70771" Grain Straw Total Total

Tl 14.37 44.31 58.68 14.19 44.13 58-3 2 117.00
T2 14.22 43.84 58.06 13.89 43.08 56.97 115.03
T3 13.56 42 .55 56.12 13,51 42.00 55.51 111.63
T4 13 .98 42 .98 5 6.93 13.83 48.03 56.86 113.79
T5 14.03 43 .39 57 .47 13.83 42 ,99 56.82 114.29
T6 14.35 4 4.14 58,49 14.10 44.47 58,57 117.06

ro
tvCO
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efficiency of 'P* utilisation of rice under waterlogged)

conditions of the experimentation for both viriopu and ,j
rnundakan rice is around 20-24 per cent and for summer 
short duration irrigated rice is about 24-27 per cent.

•The "P! utilisation efficiency for summer sweet potato i 

and cowpea varies from 60-80 per cent and- 20-25 per cent
'ii

respectively. Considering all the sequences.sweet potato- 
rice-rice is the most exhaustive with respect to P^O^.

The daincha-rice-rice is able to recycle about 1 0 kg of.i, 

P2°5 absorbed by the daincha crop back into the soil. In 
the cowpea rice-rice-rice sequence .also^there is recycling 

of p 0 ° 5  through the return ,of the haulms of the cowpea to 

the soil. The treatments do not have any effect on the; 

removal of phosphate by any of the component crops in any 
sequence. A  similar trend is noticed in 1982 also. The

I
daincha-rice-rice and cowpea-rice-rice sequences have ;;

Ibeen reported to be capable of maintaining 'P' fertility 
in soils by workers such as Gill et al_., (1987) and
Sadanandan and Mahapatra (1972c). '

Table 91 and £~ig. 20 and Table 92 and i’ig. 21 pre;j
sent the data on potash removal by various component 
crops in the various cropping sequences for 1981 and 1982

From the result.it can be summarised that the
i



respectively. In the rice-rice sequence on an average 

the summer rice (short duration variety Triveni), viri- 

ppu and rnundakan rice (medium duration Jaya) removes on 
an average 47-54, 50-55 and 50-53 kg of K respectively.

The maximum K uptake was noticed in the virippu and rnun

dakan seasons. The total removal of K in the sequence 

rice-rice-riceis about 140-162 kg. There is not much 

difference betzween treatments. It means that under the
low level of fertilisation (T3) the uotake. was also less.

/
The maximum uptake results in treatments Tl and T 6 where

the full dose of fertiliser had been applied and with

these treatments the highest yields were obtained. In/
1982 also^rice-rice-rice sequence follows the same trend in 
uptake. The maximum uptake of K obtained were for Tl and 

T5. Tl and T5 happened to be the treatments with full 

dose of fertiliser potash. The uptake was between 158 and 

196 for Tl and T5 respectively. Treatment T3 recorded 
the least uptake in the sequence.

In the case of sweet potato-rice-rice sequence^the 

summer sweet potato crop removes 128-203 kg of potash lea
ding in consequence to a total removal of 210 to 310 kg 

of K^O by all the component crops in the sequence. This 

obviously makes the sweet potato-rice-rice to be a nutrient



* ' . ’ ; f
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exhaustina ssguence. However, the fact that the vines i:.. i:
of sweet potato have been ploughed into'the soil causes ;j 

the removal; of 82-130 -Kg ' of. potash-, per hectare. .The 

virippu rice and mundakan rice recorded the removal of . ' p 

47—5 2 'Kg and 51—53 Kg of K̂ O.: per hectare respectively - " 8: • ' '-

in 1981c, A similar trend was followed in 1982 also. - i;■ ■ . I
In the- dainacha-rice-rice sequence the uptake: ofl •

- ' ■ - ■ . ij -, '
potash v/as between 268 to 271 kg. The green matter of | 

da inch a summer, crop-actually gets recycle into the soil. .
The uptake, trie two- rice crops in the sequence thereby, comejs 

to about 115 Kgc The Tl and T5 are, considered to be the' :
II

treatments -contributing,towards macimum I< uptake in these 

soils. Between treatments, there is only slight difference.
I

Thus T3 is the treatment Wherein the least K uptake had ; 

resulted. It is also the treatments where- only '50 per cent- , 

recommended doss.has- been applied. The same is the trend' 

by the pulse crop -where the same level of K has been applied.~ i
Further in this sequence, the haulms of the pulse crop are

■ - ■ . . ' i!added b^ck to the soil. A similar trend is noticed in
.j

1982 res Its also as shown in Table 920 Among all the f.

sequences studied, the maximum removal of K„0 is by the ' i
. .  - 2  - ,j|

sweet potato -rice-rice. The rice-rice-rice sequence .. 

stands next, in order in removal of. potash. ' ■ w:'

- . 23!2



BaJLance sheet of nitrogen (in kqha iR ̂ the v a r i g ^ ^ r o ^ i n ^  
sequence 1981 J

Table-93
f

Sequences Treat
ment

Initial
status ■Addition of nitroqen fer-bxlrsers '

:>take of 
'N' 1 . '

Actual 
“ balance

Expected Net 
bala- loss
nee or

Rice Rice Rice Total
,

g a m
j. .n

Rice-rice-
rice Tl 3622.0 .70.0 : . 90.0 90.0 250.0 151.5 3567.0 3720.5 -153.2
(Al) T 2 • 3622.0 ■ 52.5 ; .. 67 .5 . 67;. 5 ■ 187.5 ■144-1 3558.3 3665.4 -107.1

■' T3 3622.0 35 e 0 V .45.0 45.0 125.0 134.9 .. 3553.8 3612.1 -58.4

. T4 .3622.0 52.5- 67.5 67.5 187.5 144.2 . 3558.3 3665„3 -107.0

T5 3622.0 70.0 ' 90.0 90.0 250.0 144.5 3567.3 3727.5 -160.3

T 6 3522.0 .70.0 , 90.0 90.0 250.0 147-8. 3567.3 3724.2 -156.5

, , Sweet potato Sweet potato- ~
rice-rice Tl 3622.0 

T2 3622.0 
T3 3622.0 .

i
125.0 -
93.8
12.5

■ Rice
.: 90.0:

67.5
45.0

Rice
90o0
67.5
45.0

, Total- 
'305.0 
228.8 
152.5

208.5‘
190.4
163.2

- 3581.0 
. 3575.0 
3570.0

3718.5 
3660 o 4 
3611.3

-137.0
-85.0
-21.4

T4 3622.0 93.8 67.5 : 67.5 228.8 .187.9 3575.0 3662.5 -87.6

T5 3622 ® 0 125.0 90.0 * 90.0 305.0 190.4 3581.8 3726.6 -144.9

T 6 3622.0 125.0 .. 90.0 90.0 305.0 207.9. 3579.5 3714.1 -134.5

(Contd 2)



XL

,3 ewences" Tr e at~'~ I ni t i a 1
m en t status

Addition 
■ Users -

trogen rerti-

C  Cur
rice 
(A3)

Daincha■ -3.CS"

u? 7 3622.0

Cov.rpea

2 0 . 0

Ri

90
T 2 3622.0 15 * 0 67
T3 3622 . 0 oorW 45
T4 3622.0 15 „ 0 67
T5 3622.0 2 0 . 0 90
T6 3622.0 2 0 . 0 90,

Dai non a Ric

Rice Total

,0

90 o 0

67.5 
45 c0

67.5
90 c. 0
9 0 . 0  
Rice

200 o 0
15 0 . 0  

100.0
150.0 
200 .0
2 0 0 . 0  
Total

rice
(A4)

Fallpw-ri 
. rice .

ce

Tl 3622.0 0 90.0 90.0 180.0
T2 3622.0 0 67.5 67.5 135.0
T3 3622.0 0 45.0 45.0 90.0
T4 3 6 2 2 o 0 .0 67.5 x* r~! r-D / . D 135 .0T5 3622.0 0 90.0 90.0 180.0
rn
r p

3 6 2 2 . 0 0
YTl —  T *7”'

90.0 90.0 180.0
3622.0 Rice 

9 0 .0
Rice
90.0

Total
1 8 0 . 0

67.5 67.5 135 . 0
45. o 45.o 90.0
67.5 67.5 135.0
90.0 90.0 180.0
90.0 90.0 130.0

uptake Actual Expected Net less or
of balance balance gain in,

162 . 8 3556,, 0 3659 .• T. -103 ti * -
163 . 0 35 44,. 0 3609,. 0 - 6 8  „0 "
.148 . 0 3538,, 0 3574,, 0 -136 . 0

153 . 0 3544,, 0 3 619,, 0 -75 „0

159 . 6 3556,,0 3 662, crx3 —' -106 .5
162 . 0 3566< 3 660, r\t _ -104 J L ?_

3640.0 3683.0 -43 . 8

3636.0 3612.0 -625.0
3627.0 3587.1 t40.0
3620.0 3605.8 420.0
3540.0 3688.9 -48.0
3640. 0__3686. 3______ -2 6 ., 0

3594.0 3694.0 -100.0
3580.0 3654.0 -74.0
3571.0 3611.0 -50.0
3583.0 3696.5 -71.0
358d . 0 3 698.0 —113.0
3585.0 3701.0 -116.0

119.0
114.0
100.0 
112.0
114.0 
116.6

108.0
104.0
101.0
104.0 
10 6.0
109.0

C O



Balcince sheet of nitrogen (in kqha )_ in the vari
Sequence 19 82

Table-94
ous cropping

Sweet potato-

Sequences Treat
ment

Initial
status

Addition of 
liser-s i

nitrogen ferti- Uptake 
of N

Actual
balance

Expected
balance Net loss 

or
Rice Rice Rice Total cram ini

Rice-rice- 
. rice Tl 3567.25 70.00 90.00 90.00 25.00 151.89 3512.00 3666.00 -154.00
(Al) T 2 355S . 25 52.50 67.50 67 .50 187 0 50 132.54 3494.00 3613.00 -119.00

T3 3553.75 35.00 45.00 45.00 125.00 126.75 3489.00 3552.00 -63.00
T4 355S.25 52.50 67.50 67 * 50 187.50 13 0 . 6 6 3500.00 3613.00 -195.00
T5 35 67.25 .70.00 0O> 00 90.00 250.00 138.70 . 3510.00 3653.00 -143.-00
T6 3567.75 70.00 90.00 90.00 250.00 143.36 3508.00 3658.00 -150.00

rice-rice Tl 3581.75 125.. 0 90.00 . 90,00 305.00 194.45 3568.00 3692.00 -124.00
(A2) . T 2 3575.00 93.7 67.50 67.50 228.75 180.41 3561.00 3623.00 -162.0 •

• T3 3590.00 125.0 45 . 0 0 45.00 152.50 151,74 3557.00 3590.00 -34.0
' T4 3575 o00 93.7 67.50 67.50 228.50 188.52 3562.00 3615.02 -153,0
T5 ■ 3581.75 125.0 90.00 90.00 305.00 181.15 3558.00 3615.60 -147.0
T 6 . ' 3579.50 125.0' 90.00 90.00 305.00 197.50 3565.20 3 68 6 .-70 -1 2 1 . 0

(Contd 2)

to-iV?-



Sequences Treat
ment

■ Initial 
status

Addition of 
Users ! 

Rice ' Rice

nitrogen

Rice

fei. ui — 

Total

Uptake 
of- N • 1

Actual
balance

Expected
balance • -»

Net loss 
or 

gain
ivU;;a~ "

C owpea-rice-T1 
rice ,T0 
(A3)

T3
T4
T5
TS

3555 . 00 
3544«00
3538.00 
3544 .00
3556 o 00
3555. 0 0

2 0 . 0 0  

15 a 00 
lOoOO 
15 .00 
2 0 . 0 0  

2 0 . 0 0

90.00
67.50 
45.. 00
67.50
90.00
90.00

90.00
67.50
45.00
67.50
90.00
90.00

2 0 0 . 0 0

150.00
1 0 0 . 0 0

150.00
2 0 0 . 0 0  

2 0 0 .00-

149.58 
138.94 
135.52 
141.25 
144.22 
149.02

3707.00
3635.00
3334.0 00 
-3621 e 00
3733.00
3733.00

3607.00 
3555.06 
3502.48 
3548.75 
3506.98 
3606.38 -

- 1 0 0 . 0 0  

-80.00 
-32.00 • 
-73.00 
-127.00 
-127.00

Daincha-rice- 
rice Tl 3640.00 0 90.00 90.00 180.00 65 . 60 3709.00 3754.40 -45.00
(A4). T 2 3636.00’ 0 67.50 67 .50 135.00 75.5.9 3726.00 3696.41 -31.00

T3 3627.00 o ■ 45.00 45.00 9 0.00 63.20 3648.00 3653.80 -25.00
T4 3620.00 0 67.50 67.50 135.00 62.00 3665.00 3703.00 -38.00
T5 3640.00 0 90.00 90.00 180.00 64.87 3725.00 3755.00 -30.00
T 6 3640.00 0 90.00 90.00 180.00 64.33 3726.00 3755.00 -29.00

Fallow-rice- 
rice Tl 3594.00 0 90.00 90.00 180i00 98.15 3572.00 3676.00 -104.35
. (A5) ' T2 3580.00 0 67 .50 67.50 135.00 93.95 3549.00 3622.00 -73 i 00

T3 ■■ 3521.00 0 45 o 00 45.00 90.00 91.44 3465.00 3520.00 -55.00
T4 3583.00 0 67.50 67 . 50 .135 . 0 0 94.12 3573.00 3542.00 -75.00
T5 3585.00 0 90.00 90.00 180.00 95.00 3560.00 3678.00 - 1 1 0 . 0 0
T 6 3585.00 0 90.00 90.00 180.00 98.60 3551.00 3667.00 -116.00

CO
zo
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Critical examination reveals that the sweet 

potato is a soil K exhaustive crop and this high removal 

is only because of the high tuber and vine yield.

However, the ploughing in of the vine to the soil returns 

part of the K removed. The K removed by the sweet potato 

crop has been higher than by other component summer crops 

in. other sequences. The daincha-rice-rice and pulse-rice- 

rice aj so returns back to the soil the haulm' (cowpea) and' 

green matter (daincha) thereby causing lower net removal 

.of K try these trv/o sequences. Jn order to .maintain a good 
fertility status, the daincha or a pulse should be included 

in the sequence. These results are in agreement with the find

ings of Nair et aĵ . , (197.3a) and Singh and Rama moor t’nv (1974).

Tables 93 to 98 present the balance sheet of plant 

nutrients in the various cropping sequences.

Tables 93 and 94 n. re sent the balance sheet of 

total nitrogen in each cropping sequences .for the year 

1981 and 1982. From the results it .is clear that there 
has been a heave loss of nilronen In the crnminri seonence 

r.i.ce- rice-rice (Al) . This Is closely followed by sweet 
potato-rice-rice (A2) as shown by the nutrient balance 
sheet 'table in 1981 -and 1982. From these results, it is ■



-to be noted that there has been a slight gain in nitrogen 

in the cropping sequences coqpea-rice-rice (A3) and 

daincha-rice-rice sequences during both the years.

There has been a net loss of nitrogen from the

rice-rice-rice sequence which comes to about 155-160 kg ha' A

in the first year and 155-160 kg ha ~ in the second year.

Corresponding loss of nitrogen for the sweet potato-rico-
“ 1race sequence was found to be 87 + 37 kg ha and 80-124 

kg ha " in 19 81 end 1982 respectively. The sequence cowpea~ 
rice-rice and daincha-rice-rice (A3) and f allov,r-rice~rice 

are better in maintaining the total nitrogen status of the 

sc soil* The fallow-rice—rice also shows decrease in total 

nitrogen status of the soil for both the years.

Treatments also have a clear cut effect in mainta

ining the total nitrogen status of the soil. Treatments 

Tl., T5 and T6 maintain a higher total nitrogen status of. 

the soil. Treatment T3 has been found to be the lowest in 

maintaining the total nitrogen status of soil. Thus T3 is 

the treatment wherein 50 per cent of the recommended dose of 

total nitrogen has been applied.

From the results, it is clear that there was a gain 

in total nitrogen status of the soil in the cowpea-rice-rice 

and daincha-rice-rice sequences and the maximum gain



was noticed in treatments Tl and T 6 where the full dose- 
of nitrogen was applied. The treatment T3 was found to 

be less effective. It may be noted that there is a net 
loss of nitrogen in most of the sequences and in all the 

treatments. Only in daincha-rice-rice (A4) and cowpea- 

rice-rice (A3), irrespective of treatment^a slight gain 

in total nitrogen has been observed. This v,rill be around 
100 kg Tl and about 30-32 kg/ha for T2, T5, T3 for every 

year. The cowpea-rice-rice and daincha-rice-rice also 
removed more nitrogen than was added. This clearly indi
cates that these crops utilised atmosphere nitrogen in 
addition to that taken up from the soil.

The balance sheet brought out the following points
1. The crop usually removes only a part of nitrogen app

lied to the soil the lowest uptake was noticed in the case 

of daincha-rice-rice and cowpea-rice-rice sequence.

2. The treatments Tl, T5 and T 6 were the best followed 
by T4. The treatments Tl and T 6 included the full reco

mmended dose of nitrogen. The treatment T3 is the lowest 

one in maintaining fertility of the soil and included 

only 50 per cent of recommended levels of N, P and K„

3. The continuous cropping causes the loss of nitrogen 

f r om the s oi1 „



TebIe-95 /'
V —IBalance sheet of available phosphorus (In kgpa ) over

initial status due to diffex~ent cropping sequences 1981

Sequence
Treat
ment

Initial
status

Additi 
fertil

on of 
i sex's

phospho.ru s Uptake Expected
balance

Actual
balance

Net. loss 
or crai nRi c6 Rice Rice Total

Rice-rice- Tl 36 35 .00 45.00 45,00 125.00 29 132 50 -82
rxc e 
'(Al) T 2 36 26.25 3 3.75 33 ,75 84 a 25 27 92 47 -35

T3 J O 17,50 22.,50 22.50 62.50 26 72 45 -27
T4 3 6 35,00 45.00 45.00 125,00 28 13 3 50 -83
T5 36 26 n 25 33.75 33.75 83.25 27 92 47 -45
To 3 6 35.00 45«00 45.00 125,00 29 132 50 -82

Sweet
potato Rice Rice Total

Sweet potato-
n c e ~ n c e  

(A2) .
Tl
T 2

36
36

80
60

45 „00 
33.75

45 .00 
33 .75

170
127

51 '
46

155
117

41
36

-114 
- 61

T3 36 40 22.50 22.50 85 39 89 31 - 5S
T4 3 6 80 45.50 45.00 170 48 154 41 -114
T5 3 o 60 33.00 33 .00 127 47 116 36 - 80
T 6 36 80 45 , 00 45.00 170 51 155 41 -114

(Contd. .. . 2 )



Sequence
Treat™

ment
initial
status

Addition of phosphorus 
fertilisers ■'

Up i-c Ka 
in

Expected 
b alanc e .

Actual 
I fiance

Cowpea Rice Rice Total

Net 
loss 
or gain

Cowpea-rice- Tl 36 30 45.00 45.00 1 2 0 . 0 0 27 127 51 ' -34
r a. c e 
(A3) T 2

T3
36
36

25
15

33 <.75 
22-50

33.75
22.50

9 2.50 
60.00

26
25

1 0 2

71
49
45

-53
-26

T4 36 30 45 • 00 45.00 1 2 0 . 0 0 25 129 51 -3 6

T5 3 6 25 33 a 75 33.75 92.50 27 191 49 -54

T6 36 30 45.00 45 .00 1 2 0 . 0 0 28 126 51 -35

Daincha-rice-
rice
‘(A4)

"Tl

T 2

3 6 

36
0

0

Rice 
45 ® 00
33 o00

Rice
45.00
3 3.75

"'Total
90,00
67.50

2 2

2 1

104
82

50
45

-54
-37

T3 36 0 22.50 22.50 45 . 0 0 2 0 8 6 40 -16

T4 36 0 45.00 45.00 90.00 2 1 105 45 -60

T5 . 36 0 33.75 33.75 67,50 2 1 82 45 -37

T 6 36 0 45 ,00 45 .00 90.00 23 103 50 -53

Rice Rice Total
Fallow™rice- 

rice Tl 36 0 45 . 00 45.00 90.00 2 1 105 45 -60
(A5) T 2 36 0 33.75 33.75 67.50 20 83 42 ... -41

T-3 36 0 22.50 2 2 .50 45 .00 2 1 85 40 -17

T4 36 0 45.00 45.00 9 0.00 19 107 45 -62

T5 3 6 0 33 .75 33.75 67.50 2 0 83 42 -41
To 36 0 45 .00 45.00 90.00 2 1 108 45 -63



Table-9 6

Balance sheet of available phosphorus (in kgha ) over
initial status due to different propping sequences 1982

— 1

Addition of phosphorus Actual Net
Secruence , Treat- Initial fertilizers Uptake Expected bala loss

ment statu s kgha--*- balance nce or
gainRice Rice Rice Total

Rice-rice- Tl 50 v 00 35.00 45.00 45.00 125.00 29.00 146.00 5S ,00 “ 88 a 0 0
n o s
(Al) T 2 47,00 25.25 33.75 33,75 83.35 2 7.00 103 a 00 54.00 -47.00

T3 45,00 17.50 22.50 22.50 62.50 25.00 81.00 . 52.00- -29.00
T4 50,00 35 .00 45.00 45.00 125,00 2 7.00 148.00 58.00 -90.00
T5 47,00 26.75 33.75 33 .75 S3.25 31.00 99.00 54.00 -44.00
TS 50.00 35.00 45.00 45 .00 125,00 30.00 145.00 58. 00 -37.00

Sweet
potato Rice Rice .Total

Sweet potato-
n c e - n c e Tl 41.00 80.00 45.00 45 .00 170.00 48.00 177.00 41.00 -135.00
(A2) T2 3 6 ,00 60.00 33,75 33.75 127.00 - 45.00 118.00 36.00 - 92.00

T3 31.00 40.00 22.50 22.50 85 . 0 0 3 7.00 79,00 31.00 - 48.00
T4 41.00 80.00 45 .00 45.00 170.00 45.00 174.00 41.00 -133,00
T5 36.00 60,00 33 .00 33,00 .127.00 46.00 137.00 36.00 - 1 0 1 , 0 0

T 6 41.00 80.00 45.00 45.00 1 2 0 . 0 0 50.00 161.00 41.00 -1 2 0 , 0 0



S enlquence

nee

'rice
(A4)

rice 
(A5)

Treat Initial Addition of 
fertilisers

phosphorus Uptake Expected
balance-

Actual
balance Met 1os s 

or gainment status Cowpea Rice Rice Total Is.-."'

B— Tl 5 1 . 00 30.00 45 . 0 0 45.00 1 2 0 . 0 0 27.00 144.00 65.00 -29.00
T 2 49 .00 15.00 33. 7 5 33.75 92 o 00 2 6 . 0 0 115.00 58.00 -57.00
T3 45.00 15.00 22.50 22.50 60.00 25.00 80.00 54.00 -26.00
T4 51.00 30.00 45.00 45.00 1 2 0 . 0 0 25.00 146.00 65 . 0 0 -81.00
T5 49.00 15 . 0 0 33.75 33.75 9 2.00 2 6 . 0 0 115.00 58 . 0 0 ™57„ 0 0

T 6 51.00 3 0.00 o 
i

°lt-o! 45.00 1 2 0 . 0 0 27.00 144.00 65 . 0 0 -79.00
Rice Rice Total

le-Tl 50.00 0 45 .00 45.00 9 0.00 2 3.00 117.00 54.00 —63.00
T 2 45 .00 . 0 33.75 33 . 75 67.50 2 2 . 0 0 85.00 51.00 -34.00
T 3 40.00 0 2 2.50 22.50 45 .00 2 1 . 0 0 64.00 4-7.00 -17.00
T4 45.00 0 45.00 45.00 90.00 22 . 0 0 113.00 54.00 -59 . 0 0

T5 45.00 . 0 33.75 33.75 67.50 2 2 . 0 0 85.00 51.00 -34.00
T 6 50.00 0 45.00 45.00 90.00 23.00 117.00 54.00 -63.00

Rice Rice Total
- Tl 45.00 0 45 .00 45.00 9 0.00 2 1 . 0 0 114.00 54.00. -50.00

T2 42.00 0 33 .75 33.75 67 .50 2 0 . 0 0 89 ,00 52.00 -37.00
T3 40 o 06 0 22.50 22.50 45.00 19.00 • 66.50 50.00 -26.00
TI 45.00 0 45 . 0 0 45.00 90.00 2 0 . 0 0 113.00 54.00 -59.00
TS 42.00 0 33.75 33.75 67.50 2 0 . 0 0 89.00 52.00 -24.00
T 6 45.00 0 45.00 45 .00 90.00 2 0 . 00 114.00 54.00 ■ -60.00

C.O
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4* The inclusion', of legumes -like da inch a or cowpea in

the sequence will be beneficial in maintaining the total 
nitrogen status of the soil.

The tables 95 and 95 present the balance sheet of 

available phosphorus in the soil for the. year 1981 and 1982 

respectively. For this calculation all the manures added are 

considered as -extractable P, From the table it was notedt 

that the extractable P in all the crooning nattern decreases 
after each component crops. The magnitude of decrease varies 
from 15.93 kg ha~^ during 1981 and from 30-105 kg ha~‘!‘ for 

1982s respectively. The main reasons for the decrease in ; 

extractable : P.! or available P was partly due to fixation, 

of the phosphorus released from the applied phosphates and 

partly due to its revival by the crop.

The amount of phosphorus removed by various crops 

was relatively low although,, a large quantity of phosphorus 

was added through manures and fertilisers, Among the vari

ous crops sweet potato removed then maximum quantity of phos

phorus and as such the sweet ootato-ri co-ri.ce • sequence takes 

up a maximum quantity of phosphorus in both the years. The 

sequences daincha-rice-rice and cowrjee-rice-rice sequence, 
were found to maintain a sufficiently higher available



Table-97
Balance sheet of epcchanqeable K (in in the

various cropping sequences 19811/

Sequence Treat
ment

Initial Addition oi potassic fertilisers Uptake Expected
balance

Actual
bala
nce

Net 1 os s 
of gainstatus - of R

Rice Rice Rice Total

Rice-rice-
rice
(Al)

Tl 2 0 2 0 00 ' 85.00 45.00 45 0 00 125.00 153.00 174.00 157.00 -17
T 2 2 0 2 0 0 0 26.25 33.75 33.75 93.25 150.00 159c00 145.00 - 8  '
T3 2 0 2 . 0 0 17.50 22.50 22.50 62.50 134.00 130.00 141.00 - 1 1

T4 2.0 2 . 0 0 35.00 45.00 45 e 00 125.00 149.00 178.00 150.00 —28
T5 2 0 2 . 0 0 35 . 0 0 45.00 45 »00 125.00 145»00 182.00 157.00 -25
T 6 2 0 2 . 0 0 2 6 . 25 33.75 33.75 125.00 161.00 166.00 150.00 -16

Sweet .
Potato Rice Rice Total

Sweet
potato- Tl 2 0 2 . 0 0 125.00 45.00 45.00 215.00 179.00 238.00 146.00 „C! ?

rice-nce
(A2)

T 2

T3
2 0 2 . 0 0  

2 0 2 . 0 0

93.75 
62 .50

33.75
22.50

33.75
22.50

161.25
107.50

163.00
147.00

2 0 0 . 0 0  

162.00
139.00
135.00

-61
-27

T4 2 0 2 . 0 0 125.00 4-5.00 45.00 215.00 163.00 254.00 139.00 -115
T5 2 0 2 . 0 0 125.00 45.00 45.00 215.00 1,62.00 255.00 14-0. 00 -115
T6 2 0 2 . 0 0 93.75 32.75 33.75 161.25 178.0.0 185.00 139.00 —4 6

C/7
(ContcL .. .2 ) ^



Sequence L'reat- Initial 
ment statu

Cowpea- 
rice-rice 

i)
Tl 202o00
T2 2 0 2 . 0 0
T3 2 0 2 . 0 0
T4 2 0 2 . 0 0
T5 2 0 2 . 0 0
T6 2 0 2 . 0 0

rice
(A4)

Tl 20'2 . 00
T2 202 a 00
T3 2 0 2 . 0 0
T 4 20 2 . 0 0
T5- 2 0 2 . 0 0
T£i___ I 000 nrt

-Rdditi on of pofeassic fertili ser Expe
cted

Actual
bala

Net loss> Uptake 
of K or

Cowpe;a Rice Rice Total bala
nce

nce gain

60.00 "45.00 45.00 150.00 127.00 255.00 173.00 -52oo0
in 33.75 33.75 712.50 1 2 2 . 0 0 192.00 168.00 -24

30.00 22,50 22.50 75 . 0 0 118.00 159.00 162.00 43
60.00 45 . 0 0 45.00 150.00 1 2 1 . 0 0 236.00 175.00 -51
65.00 45 . 0 0 45.00 150.00 1 2 2 . 0 0 235.00 171.00 -55

Qo«in! 33.75 33.75 112.50 126.00 158.00 168.00 -70
iOai neb a Rice Rice Total

0 45 „ 00 4 5 o 0 0 90.00 1 2 0 ® 00 172.00 191.00 419
0 33 . 75 33.75 67.50 109 «00 160*00 184.00 424
0 22.50 22.50' 45 . 0 0 113.00 1 2 1 . 0 0 177o00 456
0 45 .00 ' 45.00 90.00 115.00 177.00 191.00 414
0 45 „ 00 45.00 90.00 115.00 154.00 191.00 425
0 33.75 33.75 67.50' 1 2 1 . 0 0 174.00 184.00 410

I1 5-1 low Rice Rice Total0 45 . 0 0 45.00 90.00 109.00 173.00 180.00 47
0 33. 75 33.75 67.50 105.00 164.00 173.00 48
0

0
22.50 22.50 45.00 1 0 2 . 0 0 145.00 166,00 421
45 . 00 45 .00 90.00 .105.00 187.00 180.00 47.

0 45 . 00 45 . 0 0 90.00 106.00 186.00 180.00 46
0 33 . 75 33 .75 67.5 1 1 0 . 0 0 159.00 173.00 -4

>•*%
ct>



Balsnce sheet
Table-98

of exchangeable K (in korna ^) in the various
cropping sequences 1982

Sequence Treat- Initial Addit.ion of potas sic fertilisers Uptake Expected Actual Net
meat status Rice Rice Rice Total of K balance bala loss

nce or ga

Rice-rice- Tl 157.00 85.00 45.00 45.00 125.00 158.00 124.00 123.00 - 1rice
(Al) T 2 145.00 26.25 3 3.75 33.75 93.75 156.00 82.00 119.00 +37

T3 141.00 17 .50 22.50 22.50 62.50 150.00 113.00 114.00 + 1

T4 150.00 85 . 0 0 45.00 45.00 ■ 125.00 157.00 132.00 1 2 1 . 0 0 - 1 1

,T5 159.00 35.00 45.00 45 .00 125.00 164.00 118.00 123.00 -5
T 6 150.00 26.25 23.75 33.75 125.00 159.00 116.00 117.00 -I

Sweet
potato Rice Rice Total

Sweet potato-
rice-rice Tl 146.00 125.00 45.00 45 . 0 0 215.00 173.00 188.00 1 1 2 . 0 0 -76

(A2) T 2 139.00 93.75 33.75 33.75 161.25 160.00 14-0.00 108.00 -3 2
T3 135.00 62.50 22.50 22 .50 107.50 140.00 98.00 103.00 ~5
T4 139.00 125.00 45.00 45.00 215.00 157.00 197.00 1 1 2 . 0 0 -85
T5 140.00 125.00 45.00 45.00 215.00■ 158.00 197.00 1 1 2 . 0 0 -85
T 6 139.00 93.75 33.75 33 .75 161.25 172.00 128.00 108.00 - 2 0

(Contd.»o..2)
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Sequence Treats
ment

initial Addition of jd classic fertilisers
status Cowpea Rice Rice Total

Uptake Expected .Actual 
of K- balance bala-

-Hi ■ nee

Nst loss 
or gain

Cowpea-rics
rice
(A3)

fl
T2
T3
T4
T5
T6

173.00
168.00 
162*00
175.00
171.00
168o00

60 * 00

45*00
30.00
60*00
60*00

_pi_5_.00_
Daincha

45 e 00 
33.75 
22.50
45.00
45.00
_3_3 „J75_ 
Rice

45»00 
33.75 
22.50
45.00
45.00
J_3,_75 _ 

Rice

150.00 
112.50
75 . 0 0

150.00
150.00
_112._50
Total

127.0 0
1 2 2 . 0 0  

118.00 
1 2 0 . 0 0  

122.00 
115.00

124.00 141.00
66.00 137.00

119.00 130.00
205.00 139.00
198.00 144,00
165.00 135.00

Dai ncha-rice 
rice 
(A4)

? allow- 
rice 
(A5)

rice-

-Ml
+71
+ 1 1

-65
-54

Tl 191.00 0 45.00 .45, 0 0 90.00 117.00 156.00 157.00 •M
T 2 160.03 0 33.75 3 3 o 75 67 o 5 0 115.00 1 1 2 . 0 0 150.00 +38
T3 ' 1 2 1 . 0 0 0 22.50 22.50 45,00 1 1 1 , 0 0 55.00 144.00 +89
T4 177.00 0 45 .00 45 . 0 0 90.00 114.00 153.00 157,00 +4
T5 154o00 0 45.00 45.00 9 0. 00 115.00 128.00 157.00 +28
T 6 174.00 0 33.75 33.75 67 .50 118.00 76.00 150.00 +74

Fallow Rice Rice Total
Tl 180.00 0 45.00 45.00 90.00 117.00 153,00 157 * 00 • 4
T 2 173 . 0 0 0 33.75 33.75 67.50 115.00 125,00 150.00 ■f25
T3 166.00 0 22.50 22.50 •. 75.00 . 1 1 1 . 0 0 '130.00 144.00 +14
T4 , 180.00 0 45.00 45 .00 90,00 113.00 157,00. 151.00 - 6

T5 180.00 0 45,00 45 .00 90.00 114.00 156.00 157.00 + 1

T 6 173.00 0 33.75 33 .75 67.50 117,00 127.00 150.00 +23



P level than other sequences. The treatments,however, 

had no significant effect in maintaining the extractable 
P level of the soil.

Table3.97 and 98 presents the balance sheet of 

potash in soil after each component crop during the year .

1981 and 1982. The'balance sheet clearly reveals that 

the added K fertilizers from the soil have been removed by th 

the crops completely* The uptake of nutrients shows that 
rice-rice-rice sequence taking up about 134-160 Kg of K 0/ha 
during the sequence of crops in 1981 and in 1982 also about 

160 kg of K^o/ha have been taken up by rice-rice. The 

sweet potato-rice-rice sequence takes up about 140-172 

-kg/ha of K^o in 1981 and 160-200 kg. K° in 1982* The other 

■ sequence fallow-rice-rice shows a decrease in soil total 

K^O content in 1981 and in 1932. The decrease was however, 
found to be very negligible. This shows that the sequence 

maintained a balance in the extractable K status of the 
soil.

The daincha-rice-rice sequence and cowpea-rice-rice 
showed an increase in available K status of soil after 

the completion of the sequence in two years. This may be 
due to the incorporation of the haulms and green matter 
of the cowpea and daincha inpco the-soil .and recycling 
the nutrient K.



Table-99
Cost of cultivation per hectare of crops included 
in the cropping sequences ( ^  ku>j)£.zsj

Crops

1 . a. Rice 
Summer

Preparatory
cultivation

800

Seeds
and

sowing

700

Manures
and

fertili
sers

Tl
T 2
T3
T4
T5
T 6

750
400
325
455
625
750

After culti
vation charges

700

Harvesting 
and 

Threshing 
etc .

500

Total

3450.00
3100.00
2825.00
3155.00
3325.00
3450.00

b. Rice
(Virippu 
Mundakan)

80 0 700 Tl 855 3555*00
T 2 475 3175.00
T3 334 700 500 3034*00
T4 735 3435.00
T5 805 3505 * 00
T6 833 3533.00

2. Sweet potato
(Summer) 3050

T 1 815 3865.00
T2 458 3408.00T3 690 1 1 0 0 600 3710.00
T4 705 3755.00
T5 772 3822.00
T 6 783 3833.00

(Contd. . . . 2 )■



Crons

3. Cowpea 
(Summer)

Preparatory
cultivation

65 0

Seeds
and

sowing

450

Manures
.-and4-' ertilisers

After culti
vation charges

Tl
T 2

T3
T4
T5-
T6

625 
363 
39 2
£J O /
625
625

Harve
sting 
and 

Threshing 
etc.

300 450

4. Daincha
5, Fallow 1 0 0

50

Note Rates u s e d  j n  calculation
1 . Wages

2. Manures and fertilisers 

3/ Ploughing
4. Cost of seed and produce 

Rice

Male Rs.2 4/~ day
F emala Rs. 2 0/~ day 
Urea - Rs.2400/~ ton
M .Phos Rs.75 0/ ~  ton
Muriate of Potash Rs.1500/- ton
Rs.50 per, pair or bullocks

Ri c e ? R s.2 00/qui ntal 
Stray/; Rs. 10 0/ qui nt al 
Sweet potato Tuber Rs. 60/quintal 
Cowpea: Grain Rs.500/quintal

T oral■

24 75 o00
2223.00
2242.00
2417.00
2432.00
2475.00

150.00
1 0 0 .0 0
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The treatments also show a significant effect on the ' 
extractable K status of the soil. With decrease in K leve/

_y

the status of extractable K in soil also decreases. The 
treatment Tl and T5 are found to be better in maintaining 

the extractable K status of the soil. The treatment T3̂ . 

wherein^the K applied has been halved ̂ revealed maximum 

decrease in extractable K in all the sequences.

In general, the results show that irrespective of the
secruences. the soils maintain almost the same extractable K /
status without any significant decrease from the initial 

level. It is also noted that the potasium loss from the. 
soil is negligible. Wherever the decrease is noted it may 

be due to the uptake of potassium by weeds, the root stu
bbles etc. which were not counted for estimation.

Economics

Table-99 present; the data on the cost of cultivation 
per hectare of the component crops included-in the various 

crop sequences. The data shows that the cost of cultivation 
of sweet potato is high viz. about Rs.3863/~ while that of 
rice on an average is at Rs.3500/-.only. The cowpea crop 
has an average cost of Rs.2475/-. From the table it is 

clear that the fertilizer cost comes to about Rs.750/- to 

Rs.855/- for each of the component crops. The treatments



Cost_of cultlAiatiqn and net profit__pa 
s squenees f or the yea_-r 1981 -82_a.

Cropping Tire at™ Cos^ on culti— tcoctu.ce
sequences Crops ments  vafcron   Grain legha ̂

’81-82 82-83 ~Sl' - 8 2'8'2-83"

Table-100

--------—  ....... -— ■----- - -- -- —.--- — — —■—
Rice-rice Tl 3450 3450 1993 2126
rice a.Rice

(Summer) T 2 3100 3100 1873 1940
T3 2825 2325 1771 1873
T4 3155 3155 .1839 1974
T5 3325 3325 1771 1932
T 6 3450 3450 1856 2126

b.Paddy Tl 3555 3555 2238 2227
(Virippu) T 2 3175 3175 219 3 2067

T3 3034 3034 2058 1964
T4 3435 3435 2 2 1 0 2035
T5 35 05 3505 2224 3257
T6 ___ _3533__ __35J_3____ 2278 2295

c.Rice Tl 3555 3555 2278 2227
(Mundakan) T 2 3175 3175 2166 2139

T3 •3034 3034 2008 2041
T4 3435 3435 2003 2065
T5 35 05 3505 2167 2151
T6 3533 3533 2261 2229

hectare of the cropping 
..A?S.2::83̂ ' Hx&Upizzsy

Tuber Straw/haulm Rooleu Met Aver-
. „  value pro™ age nec

ST-8T~8'2'-83 of pro-fit profit
duce for per

8 .1 - 8  2 two year
and years 

  ______ __ _________ J32-83J______
2155 2296 11362 4438 2219.0
2026 2095 10716 4516 2253.0
1906 2022 10234 4584 2292.0
1939 2132 9965 3655 1822.5
1863 2241 104S4 3834 1917.0

' - - 2014 2295 11195 4235 2147.5

2471 2405 12687 5577 2788.5
2369 2234 11972 56.27 2813.0
2223 2121 11302 .5234 2617.0 ■
'2387 2193 11925 5055 2522.5
2401 2432 12590 5580 2790.0

 _______  2460 _24.7.7 12848 5782 2891.0
” 2442 2399 12640 5530 2765.0

2340 2310 12097 5143 2521.5
2163 2205 114-22 5354 2627.0
2330 2187 11961 5091 2545.5
2365 2402 12205 5195 2597.0 .
1 2  n£! \2 6 1 6  A 5 5 ° ̂ 115,0 ■(Contd....2}



Cropping 
sequences Crops

II sweet a<| Sweet 
potato- potato 
n  e e-j-ii-ej Summer)

bo Rice 
(Virippu)

c » Rice 
(Mundakan)

rear-- Cost of culti- Produce
lent vati on ___ Grain tgna

81-82’ 82-83 81-82 82-:

Tl 3865 Ts 65
----- ---------------

T 2 3 3710 -
T3 3403 - -
T4 3 755 3755, - ...

T5 3822 3822 _ ...

T 6 3833 3833 _ ...

Tl 3555 3555 2217 2342
T2 3175 3175 2153 2227
T3 3034 3034 2082 ■ 2176
T4 3435 3435 215 3 2 261
T5 3505 3505 2153 2361
T 6 3533 3533 2217 2364
Tl 3555 3555 219 3 2151
T 2 3175 3175 2139 2084
T3 3034 3034 2085 2023
T4 3435 : 3435 2162 2089
T5 3505 3505 2149 2115
T6 3533 3533' 219 3 2156

Tuber 
S'1 -8"2 Q2-Q3

11S80 11718 
10260 10462 
7509 7492

10125 10378 
10040 10479 
11312 11670

Jtr aw/haulm
81-82 82-83

-Pooled Net
value ; pro
of oro- £ . j. 
duce : J-1L'

2362
2402
2407

3447 »5 
3050.0
3023.5 

13467 6401 3260.5

*> e a 3 )



^  ̂ Cost, of cul- ProduceCroooing Treat- , . , . , . -iy _ u tivation Grain kqna Asecjuences Croos ment — — ------ . —------ 1 — .— .
SI-82 82-83 81-82 82-33

III Cowpea- 
rice-rice

a.Cowpea
(Summer)

b. Rice 
(Vi rippu)

c. Rice

ti 24.75 2475 780 825
T 2 2223 2223 681 767
T3 2242 2 242 662 700
T4 2417 2417 695 749
T5 2432 2432 786 799
T 6 2475 2475 789 816
Tl 3555 3555 2511 2564
T 2 3175 3175 23 79 242 5
T3 3034 3034 245 3 2354
T4 3435 3435~ 2295 2421
T5 35 05 3505 2362 241.1
T 6 ___3533 3jT33____ _2480___ _2504.
Tl 3555' 3555 2490 -2446
T 2 . 3175 3175 2349 2362
T'3 3034 3034 2301 2294

T4 3435 3435 2335 23 69
T5 3505 35 05 2362 2394
T 6 3533 3533 2494 2451

81-82
and

8.2-33
two

year
fit 

3 per 
year

803 3 8030 3 030 1540•3
_ 7240 2794 1397.0

- - ~ 6810 2326 1163 . 0
_ - _ 7220 .2 371 1185 „ 5

- _ 7925 3061 1530.5
- - - 3025 3075 1532*5

2711 2704 15565 8445 4222.5
- 2569 2617 14796 8 4 4 6 4223 .0
.. 2325 255 7 14496 8432 4216*0
- 2356 2614 14392 7532 3766.0
- 2551 2603 14700 7690 3S45.0

2679 J2704_,J-535_1 8285 4142 .5
■ „■ 2 689 2642 15 2 03 '8093 4046.5

- 2536 25-50 14508 8158 4079 .,0
- 2485 2477 14152 8038 4044.0

2522 2588 14518 7648 3824.0
- 2550 2553 1462 0 7 610 3805.0

2693 2 647 15230 8164 4082.0

(Contd.„.4)



Produce 
Gral n kqha 
Sl-82""82-

IV Daincha- 
rice™rice

a)Daincha
(Summer) 150 150 - ~

>) Rice Tl 
(Virippu) T2

3555 
317 5

3555
3175

2571
2490

2174
2099

T3 3034 3034 2359 2018
T4 343 5 3435 2419 2052
T5 3505 ■ 3505 2497 2 1 0 0

T6 3533 3533 2557 2185

) Rice
(Mundakan)Tl 3555 355 5 2288 2490

T2 3175 3175 2191 2436
T3 3 034 3034 2058 2376
T4 3435 3435 2218 2403
T5 35 05 3505 2224 2450
T 6 3533 3533 2278 2500

^ . Treat- Cost, of cul-
-i-opp-j-ng ments tivation
sequences Crops q T11q ?'~~Q2-3'7

Tubei . Straw/haulm Pooled Net pro
1-32 ~8',T~B3 sT~l32™82^1l3 of^ro

duce 
81-82 

and 
82-83

fit Aver
for age
two net
years profit

per .
year

- 500 500 1 0  00 700 350.0
2777 2347 14614 7504 375 2 o 0
2689 2266 14133 7783 3891*5

- 2588 2179 13391 73 23 3 6 61 „ 5
- 2 613 2217 13772 6902 34510 0
~ 2697 2193 14044 7034 3017.0

2.755 2419 14658 7592 379 6 o 0

- 2 695 2 689 14940 7830 3915*0
- 2631 2625 14514 8164 4082*0

2566 25(50 1394 4674 2332.0
- ‘ 2591 2622 14445 6870 3430.0
- 2645 2620 14-613 7903 3957.5
- 2702 2700 14958 789 2 3946.0

(Contd..„.5)



Cropping
sequences

Vi F 0 . 1 1QW- 
rice~ri.ce 

cl

b

Cost of culti- Produce
Crops Treat vati.on Grain kgha

ment 81-82"""82-83”' 81-82 ~82-i

) Fallow 1 0 0 1 0 0
(Summer)

) Rice T1 3555 3555 2355 2342
(Viriuou) >voiz. 3175 3175 2295 22 27

. T3 3 034 3034 2234 2176
T4 ■ 3435 3435 2 264 2227
T5 3505 3505 2311 2261
To 3533 3533 2389 2 3 64

) Munaakan T1 3555 3555 2 288 2490
T 2 3175 3175 219 3 2436
T3 3034 3.034 2058 - 2376
T-i 3435 3435 2218 2403
T5 3505 3505 2224 2450
T 5 3533 3533 2273 2500

Tuber 
82" 82-

S t r a w/ h au lm 
sT-82 "82-83’

Pooled 
value 
of pro
duce 
31-82 

and 
82-83

Net
pro
fit
for
two
v'Go.1

Aver
age . ■ 
net 

profib 
oersyear

- 2 0 0 - 1 0 0 . 0

_ 2544 2531 14469 7 359 3 679 o 5
-w 2477 2404 13395 7545 3777.5

2412 2 351 1353 3 7515 3757.5
2478 2407 ' 138 67 6997 3493.5

— 249 6 2441 14081 7071 3535.5
2579 2552 1463 7 7571 3785.5

- 2 695 2 689 14940 7830 3915.0
2631 2625 14514 8164. 4082.0

- 2506 2560 13994 7794 3897.0
- 2591 2622 14455 7585 3792.5
- 2645 2 620 14613 7.603 3801.5

2702 2700 14958 7892 3946.0
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m  the present study consist n[ various doses of H .P .K . 

for each crop. A. part of the study also explores the possi

bility of decreasing 'the fertiliser schedule for a particular 

sequence.*. -So in Table 99, treatment—wise cost of fertilizers 

have been calculated and included. This also shows that ferti

lizer reduction to the extent of 25 per cent can save about 

Rs.300-400/- every season and thereby the cost of cultivati on 

also comes dov/n to a lower level. ' It v/as on this basis that 

the cost of cultivoti.cn and net profit per hectare of the com
ponent crops ro ce 1 c ul a ted.

The economics of the crooning sequences have been 

s t u d i e d  in detail to find out the most profitable cropping 

sequence. The acceptance of any cropping sequence, by a farmer 

depends on the net profit. The farmer wi ’• 1 not accept a cropp

ing sequence even if it gives a higher yield, or maintains or 

builds up soil fertility unless it gives a higher net profit,

The cost of cultivation, gross .income and net profit were calcul

ated on the basis of yield and the prevailing market rates for

the produce during the years 1981 and 1982.

Table 100 presents the cost of cultivation and net

profit per hectare of the cropping sequences for the year 
1981-92 and 1982-83. From the table, it is clear that



$5« |

sweet potato-rice-rice showed the maxi .mum yield and the 
net profit per year of Rs.9837/~ followed by cowpea-rice- 

rice Rs«9809/- rice-rice-rice, fallow-rice-rice and dain- 
cha-rice-*rice sequences.

The treatments have a significant role, in deciding 

not only yield but also the cost of cultivation of crop*

T 1  generally being the full recommended dose results in
r

the highest cost, everjjthough the yield is higher from the
economic point of view the net profit is-lower. The net
profit v/ill not fetch enough return for the investment

on fertilizer when compared to other treatments. The
treatment T2 where the fertilizer dose is -only 75 per cent

of the recommended level and T3 where it has been halved

had lower investment cost, On comparing these different

treatments with different crooning seouencss,it was noted

that T2 and T 6 gave the highest net profit. In treatment

T2t all the b, P and X were applied at 75 per cent of the ■

recommended dose■and T 6 only K has been applied as 75 per

cent of the recommended dose while N and P have been aoo-
/

lied of full recommended dose.

In shorty the table reveals that the sweet potato- 
rice-rice gave the highest net profit from one hectare 
of land, followed by cowpea-rice-rice, rice“rice-rice.



As the sweet potato is a nutrient exhaustive crop and

net investment for the crop is very high,it is better

to adopt a cowpea-rice-rice sequence® -t has also 
given a net profit all most as near as the sweet potato-

rice-rice. More over, from the soil studies, it was made 

clear that the legume introduction in cropping sequence ■ 

'increases the soil fertility. Among the treatment stu

died it also came out that even with 75 per cent of the 

recommended dose of I>I P and K.the higher yields can be 
obtained for rice. But long-term application of reduced 
doses of fertilizer, will affect crop growth deleter!ously 

because the soils status and the balance sheet of NPK 
reveals that in these soils for these component' crops 

fertilizer reduction is impossible. If fertilizer are 

applied at lower doses, it will seriously affect the soil
j

fertility on a long term. Scythe present recommended 

dose of fertilizer cannot be minimised for these crops 

in the sequences studied.

Overall it may be seen that the two sequences which
-/; - y

are suitable under Kerala rice farming situations are 

sweet potato-rice-rice and pulse-rice-rice. Though the 
farmer has a higher net profit with the former, both 

the sequences can be advocated under Kerala situations.



In fact, a third sequence which is being practiced is 

the rice-rice-rice sequence. This study has also shown 

that this sequence is good though slightly deleterious 

to soil fertility. This makes one suggest that in a 

given rice farming area of a ribbon valley in the mid 

lands of Kerala or the flood plains of the major rivers 

as in Palghat, lower regions of the paddy area or Ela 

are suitable for rice-rice-rice. The fringes of these 
regions which have more elevated plots with a water 

scarcity in summer rendering them unsuitable for rice 

cropping in summer, gives as an alternative a summer 

fallow. In such situations a sweet potato or a pulse crop 

can. suitably be tailored for these regions with the aval leu 

ble residual moisture or with, a life saving marginal 

irrigation where ever feasible.
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SUMMARY AND CONCLUSION

rc :■ ĵ.n experiment consisting of five •

cropping sequences viz. rice-rice-rice (Al), Jpweet potato- 

rice-rice (A2), cowpea-rice-rice (A3), daincha-rice-rice 

(A4) and fallov/-rice-rice (A5) and six treatments with- 

varying doses of N P and K was conducted to study the per

formance of the sequences in relation to the nutrients 

required for optimising the output from the sequences.

The field experiment was laid out at R.R.S., Pattambi 
in 1980-81 and the experiment was conducted for two con

secutive years ie. for six seasons. The experiment comm

enced with the summer crops of 1981, namely summer-rice 

(Triveni) sweet potato, cowpea, daincha and a summer 

fallow7-wherein the land was ploughed tv/ice and left as 

such without any crops. The component crops were raised 

with five treatments modified from the recommended doses 

for' each.

The biometric observations like plant height in cm 
and tiller number at successive stages of growth, length 

of main shoots of sweet potato, number of branches and 

height .of cowpea'- etc.. were recorded. The crops were har
vested at maturity and their yield noted. The soils were 
analysed for N'Pand K before the initial crop and after



each successive crops. The plants removal of nutrients 

from the soil were analysed and computed. The balance 

sheet of the nutrients N P and K were .worked-out. An 
analysis of the net profit per hectare was made. The 

results are summarised as under and the salient conclu- 
si on5 hi ghl i gh t e d.

(1) Height of summer rice plant was significantly affe

cted by the treatments. The treatment with the full reco

mmended dose of N P and K as per package of practices was 

found to be better.

(2) In summer rice^the tiller number was influenced by 

the treatments. Treatments with the full recommended 

dose (Tl) and the treatment with full dose of N and P and 

3/4 K (Tl) were better.

(3) In summer cowpea again Tl and-T6 gave the highest 

plant hCcrht'.

(4) The observation on number of branches at successive 
stages of plant growth also revealed that the treatments 

have a significant effect on cowpea.

(5)• The number of pods per cowpea plant, length of pods 
and 1 0 0  seed weight were enhanced by application of full 
dose of P and K for the cowpea crop. The results show 
that T is the best treatment.



(6 ) Length of the main shoots of sweet potato revealed 

that treatments had a significant effect on its growth. 
Treatments Tl and T 6 gave, the highest response,.

(7) The number of branches of sweet potato at different 

stages of growth indicated the significance of treatments 

on growth of sweet potato. The treatment T4 (full dose 

ofvp and K and 3/4 of N) and TS (full dose N and P and 
3/4 K) gave the highest response.

(8 ) The height of aaincha plants observed in 1982 reve

als that the differences observed in height of plant was
f
related to the differential treatment received by the 
plots in the previous mundakan and virippu crops.

(9) The height of rice plants (Jaya) in cm at succe

ssive stages of growth for the virippu 1981 shows that 

the sequence daincha-ri'ce-rice (A5) and .fallow-rice-rice 
(A5) recorded the highest plant height and were on par, 

followed by the sequence pulse-rice-rice (A3). The sequ

ences A 4 and A3 were on par. The least plant height was 
indicated by rice-rice-rice (Al). The combination bet

ween treatments and sequences reveals that among the sequ 

ence-daincha-rice-rice recorded the maximum plant height 
in all treatments, followed by the sequence commencing 
with pulse-rice-rice. The treatments Tl and T 6 recorded 

maximum plant height in all the sequences.



(10) The height, of plants in cm at successive stage.' 

growth of rice during mundnkan 1981 also indicates that the 
sequence daincha-rice-rice (A4) and fallow-rice~rice (A5) 
recorded plant height on a per. This was jclosely followed by 
pulse-rice-rice (A.3) . The treatments have a significant 
effect in enhancing plant height. ’ 1

(11) The plant height in cm at successive staoes of orowth 
of rice in v i n p p u  1982 also indicates that the maximum d e n t  
height .in the s o n 1 v'rce f  a l  i c y  > -  si  ce — r  i c e  (A %  } , ■ da inch':-rci  co —
r  •! c<: (AA ) nod rui? — r.Lce —ri eg (A. 3 ) si'un i c n o o o  and w o r e  on a
p ar„ -The maximum plant heicht were noticed on Tl and. T6

(12) The plant height in cm at successive stages of growth 
of pac.ov, rr,undehen 1982 , also indicates that the sequences A3

and A 4 recorded the nr-ximun olant heioht and the treatments
Tl and TS gave the maximum height of d e n t .

(13) The m e a n  number of tillers in the rice crop for the
■Viripou 1981 shews tnat the sorruerce ou ir.chs — ri ce—rice f gii 
and the sequence llow-rice-rice (A5) recorded the heighest 
mean ti 1 i cr number arid were on a o a r . The maximum tiller 
number has been recorded by Tl and T 5 .

(14) The mean number of tillers in the rice crop for the 
mundshnn 1981 also indicates that the se-nuence daincha-rice- 
rice (Ai) and fhe pulse—rice — rice (.4.3) recorded the hichest



number of tiller" end the treatments Tl ana T5 have the 

highest tiller numbers in all the sequences,

(15) The result on the mean number of tillers for the 

virippu 1982 nod mandatan 1982 indicates that the sequ

ence daincha-rice-rice end pulse-rice-rice gave the highest 
tiller number and the treatments Tl and T5 gave the highest 

tiller number in all the sequences.

(16) The yield of grain and straw in kg ha ""1 in 1981 and 

1982 summer Indies ter. that treatments have got significant 
effect on trie yield. The Tl and To gave maximum yield.

(17) The yield of sweet potato in summer 1981 and 1932 

indicates that the treatments have a significant effect.

The treatments Tl and T6 are the best.

(IS) The yield or pulse in summer 1981 end .1982 indicates

that the treatments have a significant effect on the yield.

Tl and T5 are the best treatments for higher yield.

(19) The yield in kg ha ~ of the summer cowpea 1981 and 

1982 snowed that the treatments have significant effect and 

Tl and To are the best.

(20) The yield in kg be 1 of the summer d:'incha 1981 and

1982 shows that there have f

in visic? botv//:0.n c irri6nts ,



,(21) i The grain yield in Kg ha J' of the virippu rice 1981 

shows that only seeuence have a significant effect. The 

seauence d.a incha—r ice—rice (A4) recorded the hiohest yield 

followed by oui se-r ice-rice (A3) and we ce on par with fallow- 

rice-rice (Ab).

- 1(22) The straw yield in kg ha of the virippu rice 1981 

shows that the sequences tried are not si.gnificant with 

resooct to strav vield • Treatments however* 'have a signifi— 
cant effect. Tl •■ipf T6 are the best treatments.

—](23) The grain yield in Kg ha ‘ of the ri'ce crop in rnundak< 

in 1981 shows that both treatments and. sequences have got 

significant effect. The sequence daincha~rice-rice gave the 

highest grain yielc,. followed by pulse-rice-rice and were

on par. Among the treatments Tl and T6 gave the highest- yie

„1(24) The straw yield in kg ha ’ of the rice variety Jaya 

for mundakan 1981 shows that both sequences and treatments 

are significant. The sequence daincha-rice-rice gave the
'highest strav; yield followed by pulse-rice-rice. Among the 

treatments Tl and T6 gave the highest yield.

(25) The grain, yield in Kg ha 1 of the rice variety Jaya 

for the virippu 1982 shows that both sequences and treatmeni 

have a significant effect. .Among the sequence daincha-rice 

rice is the best followed by the sequence pulse-



rice-rice and fallow-rice-rice. The treatments Tl and T 6 

were the best.

(26) The straw yield in' kgjija . of the rice variety Jaya 

for the virippu 1982 shows that both the treatments and 

sequences have a significant effect. The sequence daincha- 

rice-rice (A4) gave the highest straw yield and was followed 

by the sequence pulse-rice-rice (A3). Among the treatments 

Tl and T 6 gave the highest yield.

(27) The grain yield in kgha  ̂ of the rice variety for 

the mundakan 1982 shows that both sequence and treatments 
are significant. Here also the sequence.(A4) gave the high

est yield followed by the sequence (A3).' The treatments

Tl and T 6 gave the highest yield.
I .i 'The-yield of straw, in kg^ha for the'rice variety

Jaya in mundakan 1982 shows that both sequences and treat

ments have a significant effect. The sequence daincha-rice- 

rice (A4)' and the sequence pulse-rice-rice gave the highest 
yield. The Tl and T 6 are best treatments.

(28) The NPK content of both grain and straw in percentage 

at harvest of rice variety Triveni or Summer 1981 and 1982, 

the NPK content at harvest of grain, husk and haulm of 
summer cowpea 1981 and 1982, the NPK content in percentage 
at harvest of summer sweet potato 1981 and 19.82, the NPK



content in percentage at harvest of the &[aincha crop for ' 

the year 1981 and 1982 and.the NPK content of rice grain 

virippu and mundakan 1981 and 1982 and of the straw of 
the virippu and mundakan 1981 and 1982 show that there is 

no significant difference in the NPK content.

(29) The cultivation of various crops tends to change the 

soil pH. The sequence rice-rice-rice shows the highest 

decrease in soil pH, . The sequences pulse-rice-rice and 

daincha-rice-rice show a lesser decrease in soil pH.

(30) The sequences have1 a significant effect on the orga

nic carbon content of the soil. The sequence rice-rice- 

rice shows a high decrease in soil organic carbon after, 

the crop, and this was followed by the sequences sweet 

potato-rice-rice and fallow~rice-rice. The sequence dai- 

ncha-rice-rice has shown the highest gain in organic 

carbon, status of soil after two years of cropping. The

.. treatments T2 and T3 have shown the minimum level of 
organic carbon in the soil.

(31) The sequences- have a significant effect in determining 
the total N per cent of the soil. The sequences daincha- 
rice-rice (A4) is found to be the best in maintaining a 

higher total N percentage in soil and was followed by 
pulse-rice-rice. The sweet potatc— rice-rice maintains a
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poor total N status of the soil. The same trend was 

noticed in the case of available N status of the soils 

also*

(32) The treatments and sequence have a significant 

effect on total P status of the soil. The sequence cow- 

pea-rice-rice (A3) is the best in maintaining a higher 

total P status of the soil followed by daincha-rice-rice 

(A4). The Tl and To are the best treatments maintaining 
a high total P status of the soil. A similar trend. is 

observed for available P status also. The available 1 P 1 

status was high in daincha-rice-rice (A4) and cowpea- 

rice-rice sequences.

(33) Both sequences and treatments haV^a-significant 

effect on total K status of the soil. The total K shows 

a decrease in all the sequences. The treatments Tl and 

T5 are found to be the best in maintaining total K status 

of the soil. Both sequences and treatments haVfla signi

ficant effect on the K status of the soil after two years 

of experiments. All sequences showr a decrease in excha
ngeable K status of the soil. The daincha-rice-rice and 

ccwpea-rice-rice are the best sequences in maintaining 

exchangeable K status of the soil. The Tl and T5 are the 

best treatment.



4 7?

(34) The data on the uptake of N in kqha by the various 

component crops of the different cropping sequences during 

1981 and 1982 show that the rice-rice-rice sequence remo

ves about 126 to 143 kg of N, sweet potato-rice-rice remo

ves about 181 to 194 kg, cowpea-rice-rice 138 to 149 kg, 

daincha-rice-rice 100-105 kg and fallow-rice-rice 91 to 

,98 kg of 11 from soil. The sequence sweet potato-rice-rice 

removes the maximum N from soil.

(35) The data on the uptake of phosphorus by the various 
component crops included in the cropping sequence during 

1981 and 1982 shows that rice-rice-rice sequence removes 

about 26-30 kg of P^O^, sweet potato-rice-rice removes 

about 91-133 kg of P 205 ' cowpea-rice-rice 22.to 27 kg of 

P^O^,. daincha-rice-rice 25 to 31 kg of ? 2 ° 5  an<̂  f &lltw“rice“ 
rice 19 to 21 kg of from the soil.

(36) The data on the uptake of exchangeable K by the vari

ous component crops of the cropping sequence for the year 

1981 and 1982 shows that the rice-rice-rice sequence removes 

about 139 to 158 kg of K^O, sweet potato-rice-rice about 

229 to 309 kg, cowpea-rice-rice about 148 to 162 kg of 

daincha-rice-rice 260 to 279 kg and fallow-rice-rice 102 

to 117 kg of K 0 from soil.

— 1
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(37) From balance sheet of N in the various cropping

sequences 1931 and 1932 shows that rice-rice-rice
-1sequence shows a loss ox 19 to 160 kg ha sweet potato-

- 1rice-rice shows a loss or 21 to 162 kg ha ~ cowpea-rice-
_  irice shows a loss of 32 to 127 kg ha daincha-rice-rice 

shows a loss of 25 to 45 kg per hectare and fallow-rice- 

rice about 55 to 116 kg per hectare from the soil. The 

treatment have a significant effect. Tl and T6 are the 
best treatments.

1(38) From balance sheet of available P (in kg ha ) over

the initial status due to different cropping sequences

for the year 1981 and 1982, it is observed’that a net loss
— 1of 27 to 88 kg ha in rice-rice-rice. The sequence sweet

_ 1
potato-rice-rice shows a net loss of 61 to '136 kg ha

' -icowpea-nce-rice shows a loss of 25 to 79 Kg ha daincha-
-1rice-rice shows a net loss of 17 to 63 kg ha and fallow-
— 1n c e - n c e  shows a net loss or 15 to 63 kg ha of availa

ble P. Treatments have a .significant effect. The treat
ments Tl and To are the best.

(39) A slight decrease in exchangeable K status of the

soil in the sequence rice-rice-rice has be.en observed.
—  1it shov;s a net loss of about 8 to 28 kg ha The sequence

- 1swee'c. potd'co-nce-rrce snows a net loss of 27 to 115 kg ha
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cowpea-rice-rice shows a very negligible loss, daincha- 
rice-rice and fallow-rice-rice show, however, a small gain 

in exchangeable K status of the soil. The treatments have 
a significant effect.

(40) The highest cost of cultivation is for the sequence 

sweet potato-rice-rice^followed by rice-rice-rice, cowpea- 

rice-rice. The lowest is for the daincha-rice-rice and 

fallow-rice-rice. The lowest is for the'daincha-rice-rice 
and fallow-rice-rice. The treatments Tl and T 6 have the 
highest input cost.

(41) The net profit per hectare of the cropping sequence 

treatment •.✓wise ho*)-: been worked out. From the result it 

is clear that the -sweet potato-rice-rice sequence gave
the highest net profit per hectare followed by cowpea-rice- 

rice and rice-rice-rice sequences. Among the treatments 

full recommended dose gave the highest net, profit. The 

lowest net profit per hectare was noticed for fallow-rice- 

rice and daincha-rice-rice which naturally had only two 
economic crops namely virippu and mundakan rice. The dai- 

ncha crop in the sequence daincha-rice-rice had been raised 
with no monetary inputs.

(42) From the nutrient balance studies, it has to be 
stated that over a period of two years in all the sequences,



•there has been a net loss of total N available P. The
K

efficiency of utilisation of these two nutrients are in 

the ranges 75-90 and 22-52. The total K levels are 
maintained, fairly even : • in all the cropping sequences 

except daincha-rice-rice and cowpea-rice-rice wherein a 
slight increase has been observed.
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ABSTRACT

The. experiment consisting of five cropping 
sequences viz, rice-rice-rice (Al), sweet potato-rice- 
rice (A2) cowpea-rice-rice (A3) daincna-rice-rice (A4) 
and fallpw-rice-riee (A5) and six treatments with vary
ing doses of P and K were conducted to study the per
formance of the sequences in relation to the nutrients 
required for optimising the cut put from the sequences.

The field experiment was laid out at R.R.S.,
Pattarrihi in 1980-81 and the experiment was conducted 
for two consecutive years ie. for six seasons- The 
experiment was started with the summer crop of 1981, 
namely summer rice (Triveni), sv/eet potato, cowpea, 
daincha and a summer fallow wherein the land was plo
ughed tv/ice and left as such without any crops. The 
component crops were raised with five treatment variations 
modified from the recommended doses for each crop*

The biometric observations for the summer crops, 
virippu and mundakan crops were recorded. The indica
tions were that treatments have a significant effect 
on summer crops virippu and mundakan rice crops of 
1981 and 1982. The yield shows that both treatments



and sequences have a significant effect. The sequence 
daincha-rice-rice and the cowpea-rice-rice sequence gave 
the highest yield.

The chemical analyses of plant parts of the summer 
crops, virippu and mundakan rice crops of both 1981 and 
1982 show.- that the treatments have no effect on the NPK 
content„

The soil study shows that the cropping sequences 
have a significant effect on soil pH. A pH decrease was 
noticed in all the sequences .the highest decrease being 
in the rice-rice-rice sequence. The organic carbon level 
of the soil is also affected due to the cropping sequence. 
The rice-rice-rice sequence shows a maximum decrease 'in' 
organic carbon level and the daincha-rice-rice shows a 
gain in organic carbon level of the soil.

The total nitrogen of the soil shows a decrease in 
all the sequences and maximum decrease was noticed in 
'sweet potato^rice-rice sequence. The available nitrogen 
level also was influence both by the sequences and treat
ments. A decrease in available nitrogen was noted to be 
a maximum in the rice-rice-rice sequence. The total P 
and available P levels show an increase in all the sequ
ences and were high in daincha-rice-rice and cowpea-rice-



rice sequences. The treatments also have a signifi
cant effect in maintaining the P level in soils. The 
total K status of the soil as well as the exchangeable 
status of K shows a decrease after two year of cro
pping,. The nutrient uptake studies reveal that the , 
maximum NPK uptake takes place in the sequences sweet 
potato-rice-rice followed by rice-rice-rice and cowpea- 
rice-rice. The balance sheet of nutrients reveals 
that nitrogen and available phosphorus in all sequences 
show a decrease and, increases with decrease in ferti
liser levels. The balance sheet of K shows that the 
soil maintains K levels. The sequence daincha-rice- 
rice is the best in maintaining a high K status in the 
soil. , ■ . n

A n  eeea^ss: analysis of the cropping sequences
A.

reveal that the sequence sweet potato-rice-rice with 
full recommended dose of fertilisers gave the highest, 
net return, which was followed by Cowpea-rice-rice 
and rice-rice-rice.

From nutrient balance studiesj yield and econo-, 
mic analysis it is clear that any attempt in reducing 
the quantity of fertilizer for the component crops of 
the sequences affects the yield^ besides deleteriously'



affecting the fertility of the soils. Any decrease in
*the fertilizer doses in the sequences will not be eco

nomical. With a long range veiw of enhancing crop 
output from cropping sequences and maintaining soil 
fertility, it becomes necessary to enhance and maintain 
higher fertility levels.


