| -NUTRITIONAL REQUlREMENT OF PRE RELEASE.V"“

SESAIVIUIVI CULTURE 421 IN GARDEN LAND

P RAVEENDRAN NAIR

: THESIS ‘
' Submntted in partlal fulfllment of the
requuement for the degree
MASTER OF SCIENCE IN AGRICULTURE

_ Faculty of "Agriculture
K_eral_a Agricultural University

' DEPARTMENT OF AGRONOMY
- COLLEGE OF AGRICULTURE
. VELLAYANI, TRIVANDRUM
' 1987



ii

DRCELARATION

I hozeby declere that this thesls entitled “Nubritionsl
.ﬁéﬁﬁiﬁém@ﬁﬁ»@ﬁ pre-golease sesanun culbure &a%a,za papden
land® e a bonefide vecord of roscevch work done by mo durdng
- the course of regenveh ond that the thesis koo net proviously
- forned the basie for the sward %o wmo of any degroe, diploma,
ssgocletenhip, fellowship, ov other einiler title of any
other Univorgisy or Society. o |

iR ﬁéﬁﬁt<1ﬁﬁﬁ NAIR.

Vellayand,
21- 3 - 4987,



124

CERPIFPICATE

Cortified that this thesie, entitled “utwitional
roquiresent of pre-relesgy sesomum ‘ml‘ame 42«1 in garden
land" 48 o rocord of resecarch work dong indepeondently by
Szl y;“ﬁgv@@ﬁ@xaa Falr under ay guiﬁamaé»anﬁ gupervigion
and that 1% hes not pveviously formed the basls for the
awerd of any ﬁ@gfﬁéy‘ﬁéiiﬁWEhigg ﬁx‘aasaﬁiaﬁa@hip to him.

GLﬁ Aﬁﬁﬁﬁﬁﬁéﬁ
{&hﬁiﬁmaﬁ, Aévigary Board.)

Profosgor of Lgroncny,
R@@i@ﬁﬁ& Agriculbural Research Station,
Ambglovayal.

Vellaysniy
A~ 3 - '}?g?‘




v

APFROVED BY

Chaixnans

Py CHANDRASEEHARAN. Mwﬂwfw

HMemboras

. | .
\,k.%;fkgﬁiﬁﬂyﬁlp e




ACERNOWLEDGEHMENT 8

I have iomense pleasure te exprocs oy nost sincere
and carnest obligstion to Sri. P. Chandregekharau; now
- working ag Professoy of Agronony, Reglonnl &ggicalﬁuﬁai
Resenrch Stations Ambalaveysl, Chairmsn of Advigery
Board, fer his veluable gﬁiﬁ&ﬂﬁﬁé constont ingpiration and
afvice during the course of the prosent lovestigation end
preporation of %ﬁiﬁ theois.

I owe my gratitude to Dr. V.K. Sesidbap, Profossor of
Agronomy, College of Agpiculture, Vellayani, for his
yaluable Evggaﬁﬁi@ssg holp, &ﬁvi@@‘aad gnconragenent
@E$%n§$§ ﬁﬁé the pugceseful compleotion of this reseayrch

N

’%?i@i’i&a :

I extend my heartfelt thanks o Dr. V. Nupeleedharan

Nair, Associate Profesgor of Agronomy, College of Agriculbure,
| Vellayani, for his critieal suggestions and help during bthe
 gourse of the worke |

Yy sincere thonks are due to Dr. P Saroowathy,
Aagoeiate Profensor %ﬁ’%@gﬁga&tm@&l Statliotier for her




helpful sugmentions in the dosign of the experiment and
ghabistical anelysis of the deta.

I expross oy geuse of gyatitude 6 Dr. ?uﬁa Nodr,
Profesgor of Plent Breeding and Sri. Swarup John, Assistant
 Profecsor of Plent Byoedinzs Dr. M. Abdul Solen, Acgistant
Profecsor of Agromonys ell Btaff members of the Depsrtment
Cef égz@a@m?, College of é@%ﬁ@ﬁiﬁ&ﬁ@¥’?@llayaaig‘aﬂé oy
ﬁ@&l&agaﬁﬁg who were 311 helpful éuéiﬁ@'ﬁhé gourge of work
and for the bept conduct of this study.

I am'ggﬁat;§ in§$Etﬁé o %@iﬁ-?§,$n$@$l§ﬁg Divector
of Agriculture, Kerals State, for deputing me to the couree.

. P, RAVEENDRAN FATR.




vii

CONTBNTS

THRODUCTION - | 4
REVIN 4::@3% m&gﬁmm L o '.4. |
mfmmm ﬂfmﬁﬁ?@‘i@zﬁﬁ o | 29
RESULES 0 o - o L85
DISCUSSION . B o 1o
%@ﬁ%ﬁg . L 136

REPERENCES |  feix

APPEVDIONS - I = XViT



viii

LIST OF TABLES

€5

Zable No.

1

0
"

12

13

Féfeot of pitwopen, phosphorus and potacsiuvm on
the hoight of plant at different gtages of czop

B¢foct of nitvogen, phosphorus spd potasgium on
pumber of lenves gi dififorent etages of crop growth.

Bifeet of nitzegon, phosphorus and potassium on the
musber of brenehes of plant at different steges cf
erep. growths o BaEE » |

' Befect of nitrogen, phosphorus and potessium én

leaf oree index at different stages of crop grovth.

Effoch of nitrogen, phosphorus and potsesium on

50% flowering.

. KEfeey of nitrozeny phosphorus spd potassium @ﬁ[thﬁ

mwber of pods per plant at bazvest.

Effeet of nitrogen, phosphorus and potassium on
walght of pods per plant.

Effect of nitromen, phosphorus and povassium on
waight of seed por plent. A

“mfect 6f nitromen, phosphorus and poteseium on

pad=sasd rabtio.
Weight of Dhusa pes planb.

| Bfseet of nitrozen, phosphorus and potassium on

1000 seed weight.

wifeot of nitrogen, phogphorus and pobassiun on
total seed yleld,

Eifeaﬁléﬁ nlbrogan, g%ﬁﬁﬁhsﬁnﬁ god pohacsium on
hagvegt indess



Pahls No.

i
5
%
47

a8
N

20

a2
25

25 -

Dry wmebier produgiion at dlifevent stoges of
erop prowth.

Eifeet of nitrogen, phosphorus and pobas 2gium on

oil content.

gffaeﬁ of pitvozen, ?h@“?h@ﬁ&ﬁ and pobassiun on
probein gontent of sesamun goed.

- Hitrogen a@mﬁegﬁ of plent a% diffeyent ﬁﬁag@a @f

giop growih.
Hityogen, phos ?hﬁf&ﬁ and potasciun Qﬁﬁ%@ﬁﬁ of &s@da

Phosphorus content of plant at diffevent otages
of erop gxswﬁﬁ»

Fotassiun ﬁ@ﬁu@ﬁ% of gla@% at different @%ag@g @f

plant growihs
- Uptake of nibtrogen ab gifferont aﬁag@s @ﬁ exop

growthe.

ﬁwagks of nibtrogan, ph&ﬁgaawar and aa%&sai&m ﬁy
seads

Uptoke of phosphovus at diffevent stages of
crop growth.
3@@%%&

Totol uptoke ef nitrogen, phosgphorvs and

E@%&kﬁ of g@%@gaium @ﬁ different ﬁ?aﬁﬁa of erop

potssgiume

- Bpil fortility ctatus afber the aﬁg@&%&@@%.



4

%51

LIST OF FIGURES

Teathor daba during bhe crop year £198% sund fox
the laot four years {1675-84).

Layout plon - factorial exporiment confounding
NEE (3 df) totally v replicesiens I god II.

- BEfect of difforent l@?%ﬁﬁ,@f‘ﬁﬁﬁﬁﬁﬁﬁﬁg @hﬁﬁ@ﬁﬁ@&%'

and pobessinn ob goed yield of sessmum.

Effect of differont levels of nitrogen, phosphovus
and potapsiun on Yobel dgy mabter production of
SIBHBUB « -

Bffeot of diffowent Eév&lﬁ'ﬁf nifrogen, phogphorus
and potasgiup on bobel upbteke of nifrogen. :

Bffect of difforent lovelw of nitroegen, phoaphorus
and potasgiun on Sthe bobtal uptshke of phosphorus.

Bffect of diffevent levels of nifrogen, phosphorus
and potassium on the total uptske of potasolum,



INTRODUCTION




IWTRODUCTIONR

India is spending & 2o0d deal of foreign oxchange for
the import of edible oil. %he production of ollseed will
have to be ioersesed panifold %o put on epd bo ﬁhﬁ&'araﬁa.em
forelen oxchonge vepourcess By the end of 2@@@ AsDe wa need
te producs 26 millicn toimes of ellseeds for our internal
gongunptions The per capita consumption of oil ae récom-
monded by Fehele in 18 g» BPub due o the low productivn, the
avallability de only 13.7 & pev @ay; In oxder to maintain
the minimug &e%a&@@mﬁﬂ% the progent produetlion @ili have o
be atleast doubled.

Indda is the i@x&é@%.gﬁﬁﬁﬁﬁﬁﬁ of oilgeeds and we vaopk
£iret in the produetion of groundnut and gesamun and second
in rape seed and nuptard. In Indis ollseeds are gultivated
in an gren of é?»%@ miliien hectaves with & produeblon of
12425 milllion tonnos ﬁ?%@%fﬁ%ﬁg accounting for 40% of the

totel area under culbivated crop.

ﬁ@@&g the olleceds, sesamva (Sesamunm indicun L)
geaupies & mgﬁéérﬁ&@ﬁ@ and ﬁ&ﬁﬁly‘& guarteyr of world's proe
duetion of segamum is from Indlas It le & crop of grea$
antiquity and is widely ﬁrﬁﬁﬁ in fropicsl and subbtvepical
repions of Asig, Africs, Soubh and North Aserica. In Indis

Sosanun i@ growe in an areo of 21.82 lakh-heetares with an



‘anmial profuction of 6.18 lokh tonnee. Uttar Pradesh is

© the laygest producer of gesemun, contribubing 28.7% of the
aven and 20% of the production. This is ov apcient crop and
is a ri

oh source of oil, protein, minerals end essential
aminoneide in humen and eninal mubyition.

- In Eorela s@s&m&m a@@n@i@s an area af ﬂﬁ%iib haotares

with an @ﬁ&uﬁl yg@ﬁaﬁﬁien of 3@*@‘%@3&6&: fhey aversge vr@éan» ,

%ion in the Stevs iz 290 kefho while io Iﬁﬁi& it is 180 &g/ﬁa
'ﬁ%%ﬁﬁwﬁg)g The potential %&@ﬁu@ﬁiﬁa &ﬁ the cxap is as%imaﬁeé

bout 600 ©o 1000 kg/bs under dry land and 4000 to 1200

kgfho- uﬁ@éx iﬁﬁig&%@ﬁ Qﬁﬁ@i@i@ﬁt Tield ae high as 2000 kg/ha

has %%ﬁﬁ xaa&%&aﬂ in ?u@aﬁlaﬁia, The main resson fa%~%ﬁe .

low ?&ﬁéﬁ%ﬁi@m iﬁ @@&y i@nﬁil*%y‘gtatus of land eaagl@@ with

E uﬁfavamrabie climatic aaﬂﬁiﬁﬁ@ﬁﬁ, low rosidusl coil molsture E

 and use of loeal verietiess

ﬁéﬁﬂﬁﬁﬁfiﬁmmﬁiﬁxy pultivated as a aa%&h'ﬂra§:in gupnexr
éige falleowe iﬁlﬁﬁﬁéiﬁw onattukera %ﬁa&ﬁa ﬁamg%&aiég»ef |
Kerthikepnlly aa§ §&vs$£kka§a taluks of Alleppoy Digtrict and
.ﬁaﬁﬁa&g&gﬁl&? taluk of guilon @iﬁﬁr;eﬁ/afa famous for ite
evltivation and locel vorietics are mainly grown iﬁ ¥h$éﬁ
| areag. Hubt wil &.%hﬁ introduction: of high yi@iﬁiﬂw varietien
apgraeiable area ia brought ﬁﬁﬁ@ﬁ gerden lands for ive eﬁlﬁivan‘
tien, Kersla Agriculbural University has now releesed two



iﬁgﬁwaﬁ mﬁeﬁi@’é ‘nanelyy- ﬂ%@* and *Sooryat which have
- boen ﬁﬁﬁﬁﬁ to m@ég-u@‘ths greéuﬁkiaa of goganuns OFf the two
varietios gﬁ@@&?ﬁ' o ﬁﬁ?ma isaxmeray k&awm as Culture 821
i found beah gai%@ﬁ k@ the gar@ﬁﬁ 1&@@@ af sonthern
ﬂi@%ﬂi@%@ @ﬁ&ﬁiﬁﬁi&ﬂiﬁ g6 Trivandyum. @hiﬁ iz a pureling
gelection iﬁam the uaﬁ%‘ﬁaagax vamxs%y and is r@@@wa&aéed
Bo grow m&ﬁa&y in Howth Hapt @aagaaﬂ.ﬁaasma (Semi Babl =~
ga&gngaem} under gapden lond condition, This is o nulti-
loculed, short duvation #agia%y-aaéris;ﬁalenaﬁt.t@ lcaf apot
éﬁﬁ@@ﬁﬁ« 'ﬁ@ﬁﬁiéﬁniﬁ@ the fact thatb ﬁﬁ@h'yiei%iﬁg'vafi@ﬁiaa
,regaiﬁe nory ﬁﬂﬁriaaﬁg, 4% wese ﬁ&ﬁug&ﬁ worthwhile to eveluate
ﬁhﬂ reaponss of the Cultuye &&aﬁ {Bovrys or &G?w&} 0 @Gif- :
Vﬁ@fﬁﬁﬁ l@?ﬁlﬁ af niﬁﬂageﬁ, phosphorus and potach under
@axﬁaﬂ.laﬁ& gituntions So the prepent investigation wag
undertaken with tn@.ﬁ@l&ﬁ%&ag\@bggativaea«
1 To ﬁﬁaﬁﬂaﬁﬁiﬁe“%hﬁ Ry P ond K réguizﬂm@ﬁﬁ 6§'§£ﬂﬁé16aﬁ&’
- scaanun culture (now peleaved as a@amya or ACV=-2) xwm,
‘%aﬁa@ﬁlaﬁﬁ

2¢ To study the p&%ﬁ@xa pf aubritionsl uptake by the
aulﬁﬁx@ %&w@

3. T ctudy the @h@ﬂg@@ in qaality and quanbity of oil
content as influenced by the nutrient

&+ To workout the econonics of éﬁﬁ&mﬁﬁvyﬁaﬁﬁﬁﬁiﬂﬁa
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REVINY OF LITURATURE

In &axaﬁa s@sa&u& is aaia&y grown as o cateh orop in
swmmar @ﬁce fallews and ae a gayden land ﬁf@? in pemi gaﬁi
 $@&$@@ (fugust=Decenbey)s The nutritionsl requirement of
sesanun under gayden land eibustion hos not been studied
in detoil and ms guch She ﬁ@ﬁ@ﬂﬂ@h finding in thie aspect
| ig neagne in ﬁhﬂ gfaﬁeg Therafore o bﬂ&eﬁ reaune @f work
ﬁ@ﬁﬁ in a&aaﬁgm aﬁﬁ relabed éﬁ@?& gxe ﬁaﬁaiaaaé h@renaﬁez. :

The effeect ﬁﬁ mi%ﬁageﬁ in @lamﬁ ﬁx@wﬁh h&ﬁ %aeﬁ gtudied |
by aany workens s Hoursi end Abdel @awa@ (1%%53 reported
that dry natter ym»iaaﬁi@m of abon, 1ﬂaves and fﬂ&iﬁ in
gecamun wol incrgas a& by im@rea@eﬁ aynliea%i@& of nitrogen.
‘Raboan gt al. (ﬁ%?ﬁ? eonducted i@ﬁ%&l&%@ﬁ triele on sepamun
and revesled thet @lﬁﬁt height iaer@aaﬁéfwi*a ineveaged 1@%&1@\
of nitrozens Subremenian gt alﬁ {1978 obaexved the nunbey
of brencheo par gﬁaas ig ﬁﬁ@ﬁ&ﬂm‘%&ﬁ xmgﬁeaﬁsé hy aiﬁgcgeﬁ
;agglieaﬁianﬁ &@ﬁh a&é %@ﬁ;iﬂﬁil} found that ¥ and P inereaced

$ho g&&n@ height ond Wiﬂl@ ﬁﬁﬁr&%u%es on ﬁ&ﬁ&mﬁ%« .
ﬁ&iﬁi.ﬁﬁuﬁ%m {1965) poioted out that the doy motter
preduction in mushard néﬁgg 1@%&@&%&@ gondition in a sendy
loen soil low 48 niteogen snd poor in erganie matter weg pob.
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affected by nitrogen aepplication. Bhishnel end Keowar Singh
'€§@?@§J;$§@£%&ﬁ-%ﬁak nitregen increased dry motter production
eignifieantly in vayes The dry matter production of zainfed
magturd iﬁﬁ%ﬁ?ﬁﬁ& ﬁi@ﬁ@f%g@ﬂgigiﬁ@ to 6@*&g»§¥h§ (Vir and |
Yerme, 1979)« Pal (1979) found that the dpzy matber produce
tion in puntlover was ceximum with BO kg N/has Doulsy and
Bingh (198 _
ﬁﬁﬁflﬁﬁﬁﬁ“wiﬁiﬂﬁﬁfi@@ﬁeﬁﬁa.@é:?ﬁﬁ level of nitrogen. Singh
and Abuje (198%) noticed an lncrease in dry natier yield,
nubs end kernel §§27iﬁ‘gﬁﬁﬁﬁ@ﬂﬁﬁ7§i§&.§ﬁ iﬁer§ﬁ&a in the

) obgerved & liveer incvesee in dry matter of

lovel of nitrogeds -

- ﬁfﬁaaﬁ of H&ﬂraﬁemr

ﬁiﬁﬁé@&ﬁ-aﬁ ﬁ/@ﬁéﬁ&'ﬁ&%ﬁiﬁﬁ% play an important pozt iﬂ
  §&@1§ and yield attributes of sesenus, Hoursi and Abdel
-ﬁa@aﬁt{%@ﬁﬁj found ﬁh&ﬁ*ﬁﬁe number of ﬁxaiﬁs'gaé plant in
ﬁa&ﬁaﬁ$,inaﬁeaﬁﬁﬁ by ﬁiF£ﬁg§n~§§§iﬁ@aﬁiaﬁ; Bongu {ﬂ???)vfl
yoporked ﬁ&@% fertiliver @n@lﬁ&%@i@m did pob elgnifi eantly
increasge the number of pﬁdﬁiﬂg nodop ez plant, nunber of ﬁﬂ@ﬁ
per plant nor the nunbep of mabureg goed. peT ggﬁ, though
mibx@iaa tonded ﬁ@ incrense ceed weisht ia £ES0N0, &ndhale
and Zalbhor {1%?83 found thot 4000 geed wolght ei &amﬁ&aw&z ine
eroased with iﬁ%f?ﬁﬁ@ﬁ ayﬁiiﬁ%ﬁiﬁn of ﬁi%ﬂ@ﬁeﬁ up to 7% im/ha.
.gurﬁéﬁkﬁﬁ (1*"ﬁ} observed thaot ag@liaﬁﬁi@ﬁ of nitrogen delayed



floway. iﬁiﬁi&ﬁi@ﬁ ﬁﬁﬁ matuxiﬁg iﬂ mustord undey Gongebic
alluviun of Uttar Predesh. subrononian g% al. 1979y~
sbserved on incremes in the number of capsule per p&aﬂt in
goespnun with iﬁ@f&ﬁ%@ iﬁ the level of nityr a;ﬁ.gyylieaﬁiaa@
éhéei Rabhmon gb ol (%?ﬁﬁf’%@@ﬁi@é the physiclogical responge
@f gacane t@»ﬁiﬁxaaaﬂ fersilizer and found that highest

ﬁﬁﬁ%@ﬁ ol eﬁﬁa&%&%ﬁ ﬁ&?ﬁﬁi@ pﬁz plant wne obtained wiﬁh the
-ﬁ&?l&ﬁ&ﬁi&ﬂ of 45 kg nitrogen. Gosh and Sen (?%ﬁ@) phoerved
bhat nitrogen and yh@ayh@sug fortilizetion to the tune of

%@ k@ N/ha aﬁﬁABQ ke ?gfﬁfhﬁ wére found to be beneficisl in
‘ ina&aaai&g %ﬁe mumbey of eapauie, weight of 1000 seed, plant
 helght and f&ﬁaliy the Fi eld of sesamumg %aﬁﬁg'aﬁ 8l. (ﬁ%@ﬂ)
reported that increaused ra%g‘aﬁ a&ﬁr@gen application resulted
gﬁiﬁaﬁiiﬁéﬁﬁasa in graéu&tiaﬁ-af eppsulé per plant ie mustard.
pan {1982) fouind Ghot the growth, yiold ﬁﬁﬂ@en@ﬁ%gyﬁﬁﬁ pod
- yleld @£ g%%p§§ﬁn$”@a$‘&agra&ﬁ@ﬁzhg~a§§l§aﬂ‘mi§$agaﬁw Girija
~ Devi (1983) found that the wumbar ﬁﬁ'&ﬁ?ﬁﬁlﬁ% preduced by
s&ﬁamum.@l@a@ zﬁ@m@&a@ﬁ ﬁi@ﬁ&ﬁ ea&%ly ﬁ%ﬁﬁ increape in 1¢va1ﬁ
of nitrogens ’ .

‘ T y S o o
Bal apd Spivaothava (1958) in @ nenurisl trisl iz
sepomun in red losm soile, found that feed yield inecressed



With.aiﬁﬁagéﬁ,agpiié&ﬁiéﬁ‘aﬁé eptinmum level of nitrogen vwas
found to be 22,5 kg/ha. Geur and Tevhan (1975) roporbed that
undey E&é&ﬁ%h&% conditiens highest yield wos obtalnod with

30 k@,ﬁfha.ﬁggxiaé helf ab sowing and obther half one month aftor
Vaawiag in gocamums Gaur and @ﬁrhaa'(ﬂg?ﬁﬁ/ﬁﬁuaﬁ that the s@eﬁ'
yield in sossmun wos highest with SO kg R/ﬁa in Kharif pesson.
Gowda &ﬁ%?%) xegﬁxﬁeé tha% @pplinatisﬂ of 40 kg R/ha gave ﬁh@
higheat 3&@1& of 448 ﬁlha ia SUNBEY SEHHMUR. Singh and
ﬁamsaal (i@?ﬁ} gbudied the effact of pitrogen on the yield of
 rainfed -pesang and found %ha%, aﬁe& yield ineressed with -
increase iv tﬁé rate of ﬁiﬁﬁﬁg@ﬁ frem zeyo Lo 6@ ke/hae In

an ozperiment in sesomum Singh and Keushol (4975) observed
lmﬁhaﬁ aﬁ@lﬁa@ﬁiénfai;ﬁqvkg Bfha iagsﬁaa@é the yield fwonm
834 kg per a@éﬁarﬁ to 617 kg per bectare under rainfed gondi=
- %icns Kesane and Chaudhery £ﬁ%?é§u;ﬁ$e£Vaﬁaaha% goed yield
Anereaged with applied nitvozen and optimum application xate
wag 20 Lg’ﬁfﬁg 4a the cege of gx@uaanﬁ% crops Popov gt al. | '
(1%?&) reported that agm&i&ani@a,ﬁi ni%xewan as two ta uhreef
len? ohage @i gesanun gave the highost &vsﬁaga poed yield. %
Gauy (4%?53 zm e tzial with seseme found thab ap&licaﬁiaa of
S50 kg W+ 50 hg Fé@g ‘e 28 kg E50 /hn inersssed %h@ pead
yield to 600 kg/ha from 161 kg/ha for no NFK application.
Gowde gk a8l. (19772 ﬁﬁ@@fﬁ@ﬂ that %??l&@a%i@ﬁ of 40 kg N/ha
gave the highest seed yleld ia @aﬂamum. Reddy {ﬁ$??3 pointed



out that geed yield of cunfiouer cultivors increased with
inerease in rate of epplied ﬂiﬁ@@g@ﬁ from zers to 120 ke/ha.
.&1@%&@&&@&@ 61??5) §bwﬂﬁv$§ %%&ﬁ‘é@@liﬁﬁ%i@@Aﬁf GO k%‘glha'_
alaﬁg wiﬁﬁ photphorug and potassiun gave the highent sverage
séed yicld of 2,82 t/ha compared te 2.38 t/ho withous
fartilizey in the case of sunilowers Andhele ond Kalbbor
€3§?$}.£ﬁmﬁ§ ﬁﬁ&ﬁ~3ﬁ$ﬁﬁ gonponents ond seed yleld of sunflower
were increaced wi@ﬁ~ﬁﬂ&£éaﬁa@ application of nitrogen up o

75 ka/he. The yesponse of relnZed gesamum $o nitrogen level

L wes atuaied by Mehrolra gf @ﬁ @1.'(§§?83 and found that a@erage ,

- goed gielé of secomun inoreased £rom K00 -~ 760 kg/ﬁa with

| &ﬁ@ﬂ%ﬁaﬂrim the rate of ag@&i@ﬁ ai&ro%an from zero ﬁ@

30 &@lha,gﬁﬂ further ingrcspe in yield with 45 kg W/ha was

noy elgnificants Avcording So Choudhory (1979) pod yielé of
ivrigoted Co THU-2 wes higher with 20 ke fmm than with ]

f

40 a@iha‘

ﬁaﬁg&a&a et a “gg {49?&) sﬁuﬁ&aﬁ the Eaa@anse of grauaﬁauﬁ

”w-:ﬁa pitresen in Bijopuy dlotrict ond found %h&% egyli&&ﬁi@a of

30 kg ¥ olone op in c@mbiﬂatiaa with phosphorus and- potasaium
increnced @@ﬁ gi@l& by Eﬁﬁﬁw %a 39% eonpared with nmferﬁ&liz@ﬁ
. controlie b@iaa‘gg‘&lg {1578) found thet x@egaas@ and proe
. duction efficiency of nitrosen decressed with ineressing

. nitrogen 2&%@%1@3~3&@§1@W§rﬁ, ﬁﬁ&aé@ %iaghggg,g;,-iﬁ??%)
zeported thet average secéd yileld of raya varicties incrensed



wi%& im&xwa&aﬁ levele of nltrogon. é@@@@ﬁi&g to Sapchen

,e% al. (9978) awgiﬁgaﬁﬁaﬂ of 20 ke N/ba increansed yield of
pods of grovadoud %ﬁ ﬁn?a t/ha, conpared with 1,53 t/ha with
no npitrogens 4,67 @!ﬁa with 40 kg § and 164 $/ha with

60 kg nitrogen.

Arunscholen and %éﬁﬁ&ig@ﬂ {4997) studicd the effect of
fortiliney %ﬁ%xwg&g on gingelly cultiver THV-3 gﬁ@wa,@aﬁgxr
rainted gonditions in black loan soll and found Shot the seed
| yi&lé'%aé higher with 25 kg %i&&@ Satyaporayana £1978) while
Eﬁﬁﬂﬁiﬁﬁ»%ﬁﬁ gffect of @iﬁﬁ@g@ﬁvéa.yiaiﬁ @ﬁ‘ﬁwa gingelly
?ﬁﬁiﬁ%iﬁg found that %i%h&&ﬁ geed yield wee @%ﬁ%&ﬁaé with the
‘application of 2% ~ S0 kg ﬁf&&g' Senpaiyan and Srunnchalon
‘(q¢?g} studisd the effect éﬁ'ﬁiﬁf@?@ﬁ f@gﬁi&izaw ¢r glngelly
V-3 grown under rainfed condition in black losm soil and
feund %ﬁaﬁ the soed yisld won h&ghﬂﬁt with &5 kg migﬁtﬂaﬁ.
~ balgado @% als (1978) poinved out thot sesame responds
poegilbively %& ﬁi@@@gﬁﬂ aﬁﬁ &yﬁrﬁygmaﬁﬁ rate wng 200 k¢
ureafhn. Asunadbalan ond Forsehan (1979) found thot ﬁ@§1i*
B eation of 40 kg N/ha gave the highest avevage seed yield in

. sunflowess Bhar (1979) seported that the yields of buo
muaﬁﬁfé culbivers were grestex with the inerosged ﬁ?ﬁilﬁﬁﬁi@ﬁ
of nitvegen from zevo o 120 ke/hn. 4ecerding to Bhosule
gﬁpﬁgﬁ~g§§?§} the effect of grafed levels of nitrozen on bthe
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‘yield of sunflower variety ‘peredovik' incressed from 0,73 %o
126 G/hn mitﬁ indresee in the rate of ﬂ@@l&é&vﬁiﬁﬁﬁgﬁﬁ i&@m
- aero to 50 ke/ha. However, furthor increase in yield with
78 ke 1/bo woes not el gnificant. <Qamgaﬁa§@n and Kinrg (1979)
gbudied the fosponsé of rai o nitrogen with sad withous

| phaé@haxuﬁ aﬁﬁ potassiun and found thot seed 3&&1& increased
with 2%@&6&%@@ nifrogen ﬁ@ﬁiiﬂ&%i@ﬁ* @aﬁﬁa'@a§ @a§@ﬁaﬁaﬂ |
{1999
auaﬁlawax to nitrégen 1@@@1& on red a&aﬁy L@@m‘a@xl and found .

) gonduched aﬁuﬂi@s ﬁﬁ~§ﬁﬂ gifferontial responge of

- %haﬁ &m yvepping rabe ﬁf apyiiaé mi%xagam from zers to 90 kelha

increased geed yield o2 auaﬁlﬁﬁaw grom 1405 S0 1.91 ¢/has
fusthor incyesse of W rute decresced ylelde. 'Kachapur gb al.
(1579) obaepved that opplicetion of 40 ks N inereased seed
yiold of nigar fron 225 to 405 kp/fha with ineressed vato of
u a@p&i&&%ﬁ@ﬁ@  Yunes €¢??Q)'a%aﬁﬁgé;ﬁ&a LeSpones @i‘@ﬁﬂ"
'an@ei&s‘ﬂf f%%é o ﬁiifﬁﬁéﬁﬁ'iaﬁala of nltrogencus fertilizer
a&é ﬁsarﬁ that paziman yi@iﬁ uas &hﬁmim&ﬁ w@tn‘a@a ‘apites af
ﬁiﬁx@a@a,v '

%aéaﬁaﬁﬁgﬁ and &&aﬂ@h&k:{ﬁ%?%) chudied %ﬁélrasp§ﬁsa of
gesonun variety E&?&ﬁk@iﬁﬁuﬂ7%§ fortilizer &ﬁpliﬁaﬁiﬁﬁ~aﬁﬁ
found thet 30 kg nitvogen per ha. was optlmun for getting
highor yiﬁiﬁﬁ'_ﬁﬁgagﬁaaﬁ (4%?%)V$éparﬁﬁﬁ het opplication of
@@@ﬁ@gaa.iﬁ@ﬁﬁ&é@ﬁ'@ﬁ@iﬁ 3&é1ﬁ of nustard, Sovan ond Dee
(197%) obsorved on iﬂ@ﬁ&éﬁ&yié,yiﬁiﬁ of rape with ineroased
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" application 6f mitrogen. Solanmki (1979) found thet the seed
yield @ﬁ%‘@&amﬁ in aaﬁi&g&aﬁ was yaai@iv&&y'éaﬁfalaﬁe& with
wombey of ssed pe¥ &ﬁaﬁ, mmbeyr of head @er g&aaﬁ ond 1000 |
pead weights Subramenion gf g@,\cﬂ*“*) mE@mxﬁﬁé thot spplicas
Bion of 40, 60 nnd 4D %g of nitrogen, phosphorie geid ond
potach reopeotively inereased seed yicld of @aﬂflﬁﬁﬁﬁ @empaﬂea
%o no ﬁ@railiﬁam'aggiiaaﬁi@a* Vir and Vorma (1979) conciuded
that 3&3@%&@&@@ She E@k@ﬂ @§ nitregen £rom zexrc %o 30 and

, tj&ﬂa incrpeased the &eeévyiﬁlﬁ pod yield conponeuts in
*'&ﬁﬁ%ﬁ&ﬁ» ﬁ@%&.ﬁﬁﬁ Ben {4%%@) @hgarvaﬁ thet geed yield @f
ﬁ&%ﬁ&ﬁﬁ.ﬁﬁﬁ iﬁ@&%&ﬁﬁé oy mﬁ%@ag&a aggiiaatiaag

Aegoraing to julekh gt gl. (1980 the rais yield of
both yeliow and white musterd iﬁ@%@&ﬁaﬁ with the iﬁé&eaﬁéé,
level of nibzogen applicotion. Doulsy and Singh {1980) |
indicated Lhot ﬁﬁﬁﬁ ﬁi@;é:@f sunflower inereszed with iﬁezeaaeé
ievel of nitromen &??1&&&?1@&& ﬁaing a5 al. (ﬂ%%@) rep@rted
‘thet spplication _ﬁﬁ kg %/ha under zainfed condition without
iﬁ&i@&%ﬁ&ﬁvéigaiﬁigaﬁ%my inczoasged ﬁaﬁﬁ’yiﬁiﬁ;iﬂv&nﬁtaﬁé
yariety Varunss Potel gi al, (1980) studied the respouse of
austard to &1£f@géaﬁ levelo of nik ﬁﬁ?éﬁ and f@uﬁé that ousbard
gave signi ﬁiﬂaaﬁiy ﬁigh&& goed yleld with gﬁ gz ayg&ie& Hifha
then with zers to 25 oz 79 ke W/ha
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. Yadava gb al. (1980) Zound that the seed yield per
plant in 22 sessne culbivars woe posibively coryeloted with
ounber of cepsulgs, primasy brenches from plant and 1000 seed
%@3@%%¢ Poth cosfficient onwlysie @hﬁﬁéé thot copeule gﬁﬁ
| piant, 1000 ssed waipht, &amﬁeﬁ~éﬁ doye reguived foy 50%
flowering sod priscyy braonches por plant had high direct
effect on yields Maiti gf gl. (1981) Lound that yield of
%\se@gﬁa cultivors wan ineressed by inerenming %iﬁy@geﬁ rates
from mere to 80 - 120 kgfho nud yiﬁl& wag further incrensed
- by adding phoophorus and @@%aﬁgiﬁ% sleng with nitrogen.
Hang (1983) reported thet gyain yield of sefflower (Corthanus

Lintoris) wes sigaificantly inevsesed with increaged 1@@%1

of H. Gilrijs Dovi iﬁ@éﬁﬁ &iﬁ@ found thad ﬁiﬁfﬁg@ﬁ'&??ﬁicaﬁi$ﬁ ‘
preduced eignificant inexesse in &@aé~yi§1§‘- Jalaludeenkutly
{1985) noticed ﬁi@ﬁ&ﬁg&aﬁ% iﬁﬁﬁ@ﬁ%@ in seed yield due %o |

pitrogen and phosphores application.

£ﬁ£$@% uf Hitrogen on %@ﬁgi%im%ﬁﬁgiﬁﬁﬁﬁﬁﬂ

011 Contant.

E@ﬁ3$@$§? ﬁ§1%%y (1978) eboerved that nitvogen applicas
gien increascd the oil contont significantly up %o 50 kg/fha
and higher deses deersssed ﬁﬁ@'§i1~@@a%@a%; Michell gt al.
¢1878) @@é@%ﬁ@ﬁ that seed q&@i&ﬁy}aﬁ gesopun wos eignificantly

inflvenced by nitrozen spplicebion. Saotyanarayana (1978)
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found that oll vield ef twoe gposame eultivars weve higher

with %ﬂé:ﬁﬁﬁiiﬁﬁﬁiﬁﬁ of 2% kg W/ha. Yunes (1979) poticed an
inegesse in seed oil vontent of rape with incressed applicse _
tion of nitrogen. Vir and Verma (1979) ﬁégﬁﬁﬁéﬁ Ghat
incrooeed rote of nibropen fron ﬁ@ﬁ@ o 30 ke and %@V&gf&&

to mustard had oo eﬁﬁ&@% on seed @il e@m%&aﬁ¢ Singh and
Yusuf (1999) aﬁaéi@% the effoct of nitrogen on oil content of
- brown %&Kﬁﬁn,ﬁﬁﬁ found that oil conbent woe iaaxega@é by low
rate of ai@r&g@m bud é@@ﬁ@@@@é by highex faﬁ@& (%&-w&@ b

© - Bfha)e Hane (1983) reported that the oil and protein content

of seiflowsy iﬁ@w@gﬁé@ with increase in level of W up %o
100 kg ?{hﬁ; Girija Devi (1285) repcorted that bhere wae
sigﬁifxaaﬁ% inexease in ¢il content wish applied ﬁ%ﬁgaﬁéan
Jolaludeenkutty {%%@ﬁ} alge reported that there was signifie

cant incrosse in oil content dus bo applied nitrogen.
Expfein Content.

According Go Bhulye end Chowdbazy (1974) in Braneputrs
fleod plein goil the sibzogen spplicavien inerensed Lhe
porcensage of proYein in gproundmut. Niehell e pl. (1976)

- sbtudied the mineyal composition and seed charvasteristics aﬁ
sopamun as @fﬁe@ﬁéﬁ by nivrogen mubtritios end found that seed
protelin was iscreeged by nitregen applicabion. Miehell (19762
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obgarved on increoage iﬁ~ﬁ’&ﬁé E ﬁﬁ@@iﬁ%éﬁ insroased the
gead ﬁ@ﬁ&@ﬁ@ﬁ&%ﬁ@ﬁ of individuwal @&@%@ié amine aeid with
inevessed lovels of applied altrogen in SODantsn ﬁ@@éu
_§§§§§§§§§§5_{%9??) sbudied bhe zazlmévae of nitrogen nubrie
tion on g@&iiﬁﬂ%%v@ charactoristios of %Q@ﬁ& of rapo

(Brossica Q@mﬁﬁﬁ§ and found that nisrogen ferbtiliszation
\

rrowth stoge and

u@%h@x m%aﬁi@% *ﬁ@iﬂﬁkﬁﬂ ﬁ%&ﬁ a&%x@a&a mugzﬁ%j@a aignifie
aenbly @E@uﬁ@ﬁ ﬁaaﬁy aeild conpogition Sn@iag enrly stages of

- geed growth. A% m&%&ﬁiﬂ@*&iﬁv@@@ﬂ @ﬁgzi@f%iea rvesgulbed in a
‘!ﬁgﬁﬁax eontent of pelactic and linolie @ id but a low clie
agid @@ﬁ%éﬁ%#; Anlalkb g% al. (ﬁ@%@) found. tba% protein content
of mustard graing isproved with mxﬁk@gaa awalica%&en. Shelke
&ﬁé.ﬁﬁﬁ&%@ (1981) found thoy iﬁ@x@aﬁ@@'lavel of nitrogen
inercased the protein content ffom 31.5 to 3%.%%‘&& white
mugtard. Singhk sand Abuja (1088) ﬁ@p@ﬁtéﬁ Za@% nitrozen
ay@&i&aﬁ&@m inerenged crude gﬁ@%@iﬂ Qﬁﬁ?@ﬂb in grovndmutb.

- Agcording to Glvije ﬁivi {1985) ﬂi%?@ﬂeﬁ sppllestion increoassed
%ge protein content of sesome seed amﬁ~hig& protoein contont

' ; o £ # & & |
pas recordsd by highest level of a&%§@§§ﬁ¢

Eifect of Witromen on the Uentient aﬁﬁ’@‘%ﬁk@ of Hutzients.

Yiz and ?@waa {1979) reported That incressing the rote @ﬁ
nitrogen applicotion ﬁﬁ@m zere to 30 end 66 ke/ha to mustard



| ;LS‘_»‘

&ﬁﬁﬁ&ﬁﬁéé 3@@& ni%ﬁ@geﬁ ﬁﬁﬁtﬁﬁ% ﬁﬁﬁ ug%a&a of aﬁtaz nitrogen.e
ﬁiﬁﬁﬁ@i and K&ﬂ%ﬁﬁ ﬁimgh (1%??) ﬁ%ﬁﬁi@ﬁ ﬁie afﬁeaﬁ af Litymwan'f
lav@lﬁ 5& the ﬁiﬁﬁ%@@ﬁ; ghﬁﬁghaﬁua and ?ﬁﬁﬁ&h uy@a&e @f ﬁaya

pnd ﬁaﬁaﬁ out that applled ﬁﬁi&ﬁ%@ﬁ incrensed the nitrogen. &m&
?hﬂ&@ﬁ@ﬁuﬁ colitent aud their ﬁ@tﬁk@»‘ 5glakh.e% g1, (1980)
found that nitregen gp@liﬁ&ﬁi@ﬁ ﬂig@iﬁiﬁﬁaﬁlﬁ influenced the

R eanﬂaﬁﬁrﬁ%iaﬂ anﬁ upbske {kg/ha} ﬁﬁ nitrogen 4in° m&gﬁazﬂg |

e ﬁaaaxﬁiﬁg fe &@é&y axsfﬁagayaa%a {1983) the congentration @f
‘iﬁitrwgﬁﬁ 1ﬂ §1ﬁ§£ par%s aﬁ geﬁammm,eul%QVQ“ﬁ aﬁg the nutrient

s@ﬁﬁ%ﬂ&fﬁnlﬂﬁ iﬁ all v&g&ﬁa§i¥@ plaﬁﬁ @&fﬁﬁ iﬂaxaa@eﬁ uaﬁil |

ﬁi@ %&ﬁkﬁ after sawiﬁg ﬁﬁll@ﬁ@ﬁ %y gﬁﬁﬁﬁ&l éa@xaa@a ﬁawgﬂés
maﬁaxi%yw %ﬁﬁaﬁ&liﬁaﬁiaa of aiﬁr&gﬁﬁ é&ﬁﬁES frem leaf, sﬁﬁa
and ﬁ@%% o ﬁﬁﬁ pods ﬁa&iﬁg %hﬁ xaygaﬁaa%iva phages The
auﬁ&iﬁaﬁ ﬁ@ﬁ%@ﬁﬁ%&%ﬁ@ﬁ in the laa#ea wa% ﬁiﬁh&ﬁ than the
x&g&ﬁ%@é eritical ﬁﬁﬂﬁ@ﬁﬁﬂﬁ%&@ﬁ ﬁh&ﬁaghﬁ&& the grawth.p@ﬁiaé, -
inéiﬁa%iﬁa that $he ﬁﬁ%ﬁi@ﬁ& ﬁ%&@ﬁ% @i ﬁhﬁ &Eﬁ? wae more than

"Auﬁuﬁﬁiai@mﬁg E&ﬁéy 8k al. (1983) sﬁaﬁi&ﬂ the nitvogen ‘upteke

of gx&u&%&m@ &mﬁp and 4% wag maﬁim&m wi@h hﬁﬁ apg&ieaﬁi&a ﬁf
0 kg ai%x@gaa as ba@&i ﬁmaﬁgimg anﬁ ﬁha zemaimiﬁg 20 ¥g
ﬁiﬁrﬁgga aﬁglieﬁ ﬁt éayg afﬁ@m ylaﬁﬁi&g; @iriga Devi (1?35)
',rﬂ@@ﬁﬁaé @ﬁﬁ% nztxggaﬁ ﬁ@%lﬁﬁaﬁiﬂﬁ aigaifgﬁaﬁﬁzy influenced F
%h& ﬁ%@ﬁtgﬁﬁ>¢$n%@ﬁ% and’ wytaka aﬁ all s»a@ﬁ of growth both ia-

' &ﬁ@@ar‘aﬁé grain bnd thﬁ hig&as% &m&amﬁ of Hﬁﬁ&k& wag peéd with

L
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highoet level of nitrogen. Total nitrogen wes highesﬁxwgﬁh

the highest level of nitrogen. Jalaludesnkubtty €1985) alsze

roporved thot the upteke was 2ﬁf1ﬂﬁﬁﬁﬁd by nitreogen applicae
tion a8 a&; ﬁﬁa@@ﬁ of gxgwthp

Eaxperimentel evidences show that phosphorus hes also o
nujor role iﬁ;@i@@%ﬁﬁﬁ@%ﬁhﬁ‘ Remires eff ols éﬂ§?§3'£@umﬂ'ehaﬁ
@1@%&@@&%-§£~§hﬁegﬁﬁ§§a i&ﬁﬁ&aﬁ&% yiaﬁé'hﬁighﬁ ia segonum.
N;’Eﬁbﬁamggg;ggn:ﬁ%%?&}.e@&ﬁﬁv&é thot plent height incressed with
Sneransed levels of phosphorus in sefflower, Babmen gt al.
(19783 &i&@.im@igaﬁéﬁ thok &hﬁlauab@zvaf branches per plant
iﬁA@&iﬁiaﬁﬁf ineroased with ipexenmed levels of phosphorus.

Aceording to Girey gb pl. CQQ?%} jnozease in the rat te of
@hﬁﬁ@aﬁﬂa& applieation &ﬂmf@aﬁ@é beight of plant in sesamua‘

, Houred end ﬁb&%&u&ﬁwa§ (1966) aﬁﬁgzv&ﬂ that the growbh.

. and chenical composition in ssnd culture with diffevent

| aa&b&m@@i@ﬁﬁ of phospherue increased the dey matter of leaves,
s%%mg and frult of $@a$aum glaaﬁsg, @@mﬁz@a éﬁ ﬁin’(ﬁﬁﬁﬁ)
| roported that application of 30 kg Pp0g/ha pleced along with
geed 24 4 and 6 g&Jbalaw it &neﬁsasaﬁ the dry metter of 508000
Bal 64@?%3 @%ﬁaxvgﬁ that dry smatter production wae highest |
wish 80 kg fgﬁﬁfkg in sunflowexrs Wiedenhofen gnd Canacare
{1973) reported that yh@&@hsrus ﬁ?ﬁlﬁéﬁ iaghamé 2 Le & em
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‘bolow ssed increased height and @%ﬁ»m&%ﬁ@ﬁ=@£ﬂﬁﬁﬁameﬁp‘?ﬁ?
and %@&ma (1979) obeerved that a@giiegﬁiéﬁ of ?ﬁ@apﬁ@guﬁ aﬁ
the ﬂﬁﬁa‘af‘§@ EgIﬁa inevesped the dry %Q%ﬁ@@rpﬁﬁﬂmﬁ@i@n on
roinfed musterd. Deulay and 8ingh (1980) noticed & lineow
incxoase in ﬁgy'@ﬁﬁtﬁﬁ_?xﬁéﬁﬁﬁﬁﬁﬂ wiﬁ@j@ahine&éagavia i
phosphoyug iévﬁi*f-@igi§ﬁ~ﬁgv% fﬁ?&%? roposted that there
was significant inflvence of g&aﬁg&aruaa&h‘i@aﬁvax@a ond dry

matter produstion. Jalaludeenkutty (1985) alse reporsed that
¥ ond al@ﬂ@‘wiﬁh.ﬁnﬁaﬂ & popiblve effoet on dry weight of .
plante o ’ |

Eftect ‘of Phosphorus eon Yiecld fttributes.

@@ﬁﬁ@ﬁ_@ﬁ;ggg»(é%?ﬁﬁ‘fauﬁﬁ that punber of heod of
E&ﬁfl@ﬁﬁﬁ'i&ﬂ&%&ﬁ%ﬁ with imereased level of applicstion of
phosphorus ﬁﬁﬁ>ﬁﬁ%@iﬁ®ﬁrﬁﬁgﬁm%m'&ﬁ@&@ with the application of
30 R@‘Egﬁﬁ!ﬁ&i ﬁ%ﬁ@&ggAﬁﬁﬁ @méa {4978) reported that applicae
tlon of Oy 50, 900 150 sud 200 kg ?ﬂﬁglha &;@ﬂﬁ with N and
increnged pod yield in groundnut gﬁ@m~@g7§ % 1o 2,07 t/ha
with 150 kg P,0;e Bingh and Kalva (1983) obcorved a wemoxkable
influence of gﬁ@&gh&ggaoga.gigiﬁ pobontial of groundnut. With
gvery incroase iﬂ $ i%vex'éﬁﬁvyiaiﬁ'éf pod inereaged linearly.
Girije Devi (1985) zeported ﬁ&aﬁ‘tb&zeléas‘a&ga&ﬁi@ga%v |

. influence for P @ﬁ weight of pod per plant, number of saga
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per planty 4000 seed weight awd finelly the seed yleld of
g@aamum;’.&alalaﬁsaﬁﬁgﬁﬁy'€1§$5} ale¢ neticed significant
influsnee with P on 1000 seed woight of sepamum.

Eﬁﬁ%ﬁﬁ,aﬁ,Fﬁéﬂfh%$u$,Qﬁ;@ééﬁ,iﬁﬁlé@

Rl end Srivastave {ﬂgég} conducted mu@ri@ﬂﬁ tri&ls\&n
sesanum on red loom soil and found that ﬁhﬁxe wag not much
reapeuse $o phozphorus epplicetion with 3@%95%9 o a@$§~yzelé*
war ond Teehan (1973) found vhat seed yleld wes higher with

he In Ehepif season 1n sesamum. Gowda (1974%)

3&&&%@@ @%%«ﬁ%aﬁ sagé,yiﬁlﬁ was highest with 20 &g égﬁﬁlha
{Meh ©/ha)s Singh snd Xaushal (1975) studied the reeponse
_~aﬁ‘x&ia£@é gesaman bo fertiliser levels and found thab |
applicabion of 50 kg E@ﬁﬁfﬁﬁlﬁlﬁ&ﬁ with nitrogen increszed.
yield from 431 kg/he bo 617 kgfba. Pepov gf al. (1975) found
that @g@ii&&%i@m of @h@g@ﬁaﬁﬂs along with pitrogen ob two ox |
‘three leaf gbage of w@ﬁ&mﬁa aave ﬁ&?ﬁﬁﬁf aversge geed yield.
Choudhary (1979 noticed thot pod yielé of irrigated groundnut
@H?w& wae aighaﬁ wiﬁh,éﬁ kg E§§5/ha than wi%a;ﬁﬂ‘kg F3Q5Zh%.

Qﬁwﬁa gb sl {ﬁ???) ab&&xvaé that application of ?2@5 &
20 ?ﬁfhﬁ~ﬁl@ﬁg with miﬁragaﬁ‘aﬁﬁ potash gave: the hﬂﬁﬁeaﬁ gead
71614 of 1484 t/bn ip gosame, Aloshehénke ¢1978) noticed that

_ application of 60 kg phosphorus geve the highest aversge seed
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yield of 2.82 t/ba in secamun. Sonches and Cwen (1978)
£ound %ﬁaﬁ ap§E$&a%i§m of phosphorus in @ﬁ@ﬁﬂﬁﬁﬂﬁ‘iﬁ@ﬁ&@ﬁ@é
pod yield from Q.75 ¢ with no phosphorus to 2.7 ¢ with 150 kg«<:
@égﬁ and 2 ¢ with ﬁﬁﬁ ﬁgx -$éﬁﬁ3$yéE and Arusacholen (1978)
ggimﬁgé out that applleation of 25 kg‘ﬁgﬁgkga gingelly
variety %ﬁ?*% gove highest yield. According %o Avupachalem.
and ﬂ%ﬁé@h&h {1979) suntlower exop chowed nio responsd to the
20 -« 40 kg>?g@5§ Gangssaran end Kiora (1979)
reported that ayﬁziaaﬁiea of phosphorus slong with nitrogen

applicatlon of |

and potossium was profitable in the case of rai (Zrpeeica
Juncen)e. Hachapur et al. (1979) reported thot average seed
-yiélﬁ of 3@5 kg/ﬁ& was obtaloed with 60 ks @ﬁesp&@xﬁs in

‘nigar compored to 22.5 kg withoub £é§ﬁilia§ﬁa vunoz {1873)
studied the respouse of five species of rape to different
lovels of yﬁ@ﬁgﬁﬁfﬁﬂ fart&&igeﬁ”gﬁﬂlfﬁuﬁﬂ»ﬁ&at paximun Fieid

' wag obtoined wiﬁh 4@@faﬂi§‘§haﬁgﬁgraﬁ pexr heetare. Sadansndan
and Sapildher €ﬁ§?9}>&@§@rgaﬁ'ﬁhﬁ% sead yiai@ of cesomum
variety Seyankulam=t grows in red loanm 2oil wos significently

’ aﬁﬁa@ﬁeéJQy phosphorus ag@lia@%iam at the rate of O « 55 kg/hﬁﬁ

8 ”"'n.."'is.faﬁtz_é.-ﬁﬁugg 81(1979) found that opplication of phosphorue at the

sate of 60 kg/hn incveased seed yield of sunflower. Pabel
' gggg;; (1980) obmerved thet musterd gave significantly highex
seed yield with 50 ke %é@slﬁm Maiti gt al. (1981) pointed
out thet meed yield of eix cosupun eultivars was increased by
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the spplicabion of phosphozus ot the rate of 40 kg/has
helke and K&ﬁ?g@ (ag8t) found. %&at ‘the phosphoruz yield
5xe2a“i&mﬁhi§ in gummer gxaﬁﬂéaﬁ@ tﬁ aygiieﬁ phosphores wag
:@uaéy&&iﬁ and way @ﬁyﬁﬁﬁﬁﬁﬁ by :g'igxe@iebe@ pob yield) =
23,38 + 8.5p - 4:°,  Eo¥ioun prodicted yield wem 2.75 t/ha
with 18455 kg Pa0gs i:zm ‘761041 8nd Khan (1981) reported that
,apyliqaﬁiaﬁwai 72 kg wras, 483 kgrﬁugeg y&a&gﬁ@ﬁ&‘aﬁﬁ~?@5 kg

. oitrophos/bs gove seed ys@m‘ of B1, 106 and 175 respectively

_iﬁ~@@$&me;» Fﬁi@é@%ﬁ&ﬁ et a1 {ﬂ%&ﬁ} abaerve@ thet applicas~
'.ﬁxﬂ@ @ﬁ @Sa@m@ﬁium g&ﬁﬁ@@&ﬁ% 1a@r@§aeﬁ nm@é yi@l@ in
. ﬁuazlawaxu &iriéa Devi iiﬁgﬁi §§ﬁaﬁa@ oub thot' &??L%ﬁ@ﬁiﬁﬂ
of phﬁ&ﬁ&ﬁﬁﬁﬂ ﬁiﬁﬁiﬁiﬁﬁﬁ%ly iﬂ&”ﬁ%ﬁ@d %h@ geed yﬁel@‘ ‘

§£fﬁ&ﬁ_§§;§@§§g§gg§g;gg’%ﬁaiggg,éﬂtgﬁﬁaﬁeﬁ&

‘?ﬁ;xg_ﬁmﬁm.; S

o~

%1&@& @$‘w§; fﬁ%&ﬂ) xayﬁygea thot agplﬁcaﬁiem @f Pétg
“and Egﬁ iﬂcyaasaé tha oll content sia&ff;eaa@?w over gontrol
in s@ﬂamams Ehﬁiya and Qhﬁﬁéﬁ&ﬁy (ﬁﬁ?&) studied the eff@ﬁt .
ﬁfﬁﬁg Fy. K and & aﬁ y@gﬁsiﬁ apd oil combent of gr&unﬁn&ﬁ in
vﬁzaﬁaw@uﬁﬁa f&na& giaim ﬁ&xl and faamﬁ thnt eil eontest of 1,‘

. kernel iﬁﬂ&%&ﬁ%ﬁ with P W§gliﬁa%i@mi %%v&mkm {19??) a%uéia&‘ﬁ-

>%kn ﬁiﬁﬁaxaaﬁ ﬁﬁﬁ@iﬁ&%i&ﬁ ax a@a@gh&rn@, ait?ég@ﬂ @ﬁ& gﬁﬁesﬁ o

anﬁ x&g&xﬁ&ﬁ thet Hhese ﬂuﬁ@iﬂﬁ s aiévnaﬁ fav@ur aa,imﬁxease

it



A,

21

in the oll contont of sunflower. Sabyenarayans (1998)
@bﬁ@ﬁ?ﬁé ﬁﬁkiﬁﬁﬁﬁﬁﬁémiﬁ'ﬁii content due Ho applied phosphorus
in sogones Qﬁﬁﬁﬁﬁﬁ&@‘@ﬂﬁ‘ﬁﬁﬁﬁﬁﬁﬁvﬁﬁ?ﬁﬁ} in o figld expepie
ment with sunflower found that phosphorus application
incyessed peed 5il content and oil yields Friederich (1983)
in a £igld trial in sunflowey found thet spplied disamonium
phogphate aid a@%.aﬁﬁ@gt/@ﬁﬁ 0il contont. dolaludeenkutby
(1?853 in an gzperinent yeported ﬁha@ Hy P snd ¥ significontly

influenced the oll contont of gosanuns

Protein Contonts

Bhulyn and Chowdhary (19740 &a?*ﬁfﬁaé an @"?%fia@at
o gtudy the effect of Hy By K ond 8 on the protein and
oil gontent of gﬂﬁuﬁéﬂuﬁ‘%ﬁzﬁgﬁmagﬁﬁﬁa fléeed plain soil and
found that gﬁﬁnyﬁﬁst applicetion iversased protein content.
Singh end Abuja (19848) peported that P opplicsiion iaﬁﬁaage&
Bhe protoeln conient ef groundout. Girije Devl (196%) in
a nubribtional Hrisl in Thilothonma variety of seoamun fouad
thet protein conbent of seed was inercased wigﬁﬁﬁieaﬁﬁzg
with increseed level of phosphosus spplications Similarly
dalaludeonkubty i%%%ﬁ}na&a@ reported that P and ¥ sigpifle

" sontly ineveased khe protein coptént of sesaouf.
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Ramires ot sle (1975) reporsed thet P uptake wag |
highest whea the P was placed 2 of & cm bolow the scads
Ragrecaion %ﬁéﬁﬁiﬁi@ﬁ%'éﬁiﬁﬁiﬁﬁéé for P uptske and dry welght
was significant indicsbing the effdet of P on the growth
coupenentie. Sdrry 3t ale (1979) voported that high P lavel
_iﬂﬁ@@gs@ﬁ;? gontent of whole @Ea@t‘g&ﬁﬁa and X coutent of

leavess Viy and %;f\;ﬁ&a}ﬁ (4979) ¢onfuetsd toiale om phosphorus
pontent spd Yhoir uptake in reinfed nusterd and found that
| -.éa@gﬁzmgﬁém of E"EQE ab the rate of 30 kg/bs inoressed seed
phogphoras conbend aad wptake of nitvogen snd phosphoruss
Joau and Deddy (19B1) ifmm that high rote of aggﬁﬁ;&z%&ﬁ of
phosphsrug ﬁi@z@ﬁ;&mﬁy dngreaged whe P sontent of '.3?&5:3@ gocd.
Giriga Devi (1085 repoxted Yhot }@ﬁ@éf}ﬁi&ﬂm upbuke wes
inczgsved gignificently w%hag&g&%& phoaphorug and the
higheat wpbtoke wow Zecorded with highest lewel of phosphorus. |
Propghorus sppilestion significently influenced the P content
of beth stover ond eved lu sesepum. Jalaludecnluity (1965)
veporied thot the moin effect of P and K and ﬁﬁem intgpe
agtion were found Yo have significpat influence in plant P '_ |
contunt &% 40 duys after eowing. The bighest ¥ wpteke was
~ obsexved ab the horvest otsge in KPuK, coubimaticns

(30 kg By 15 kg Paly end 30 kg B0 /hade
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‘Bffeet of Pobescium on Plant Growih.

Rakhmen gf 8le (1978) conducted ezperiment on snfflower
pnd x&é@&ﬁﬁé that plant height iﬂﬁﬁ@@é&ﬁ with ineressced potash
application. Hae (1979) oboerved inerease in dry natber proe
dugtlon with higher lovels of potasch in groundout THV-Z.
Balomorugan snd Vevkaebosan (1983) in an experiment on ﬁggﬁ
variety sf‘%@samaﬂsﬁﬂu&a that added potash had significant
affoet on both ?ﬁiﬁﬁﬁy.&ﬁé goecondary branches in %w@méx BOWnD

crop at Bhovoninogars

Positive offect bvetwaen dry matber production and
increasing levels of WEY férbilizer was oblsined by Copalas
krishnan ¢ gle (1974) in DMV-3 gesemum during the carly
stagey of growth bub giﬁﬁ%ﬁﬁ%é@ﬁ%_%@&& noticed ae the crop

aﬁ%gﬁa@ﬁ maburity

Afdpe (1981) veporbted that potesglua aigéifica&%ly
.inﬁiﬁﬁﬂﬁéﬁ ¥he growth of ﬁﬁ@ §1@§% at all steges of zrowth

in sesomun. Height of he plant, dry woight of seed and
ﬁtavgé and botal dry mattor %fgﬁm%%iﬁa,iﬂargﬁﬁaﬁ sipnificantly.
Girije Devi (1985) reported that potash had eignificant
influence 40 dyy matier @gaéuﬁtiﬁﬁ up to 30 kg ﬁgﬁ Fhg in
sesemuris Jalaludeenkubty (1985) alse reporbed that potessiunm
had a glignificent lofluence in segamum on the %é@gi dry mather

productions. -
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Henon and ﬁﬁ@iﬁ&ag {1965) studied the zeeponse of
segenun Yo %ﬁﬁ,iﬁ Kersla and goported that K i beneficial
 bo the crops Avplication of %0 1b of Kgﬁ,faaga mized with
20 1b of N npd 15 ihréﬁ;ﬁa§§\@aﬁe maxiova yield. Rac (1979)
obpoyved thet the number of capsules per plony imcreased
with highex level aﬁ‘ye%@aﬂ in gweuﬁﬁ%uﬁ‘ He a1$@~mﬁ§@§t@§
that the peed bteet w&ighﬁ of proundould THEV=-2 Amar@&s@ﬁ with
high Rav&l of potaghs Dan (ﬁ@$33 observed thot the grouth,
yield @@mg@&n&%@ and pod - yielé wore incressed by gpplying
He P and Ke Bolamurugan ond Venkabtessn (1983) meported _
that the numbor of aag@&l& per plant was iﬁcxeaaaﬁ wiﬁ&.%he ‘
&&ﬁi%&@ﬁ»&i { 4in Bhavapinesgar on summer ex@p of %@E&E&ﬂa
&igiﬁa Devi éﬁ%ﬁﬁ) reported that X significently increased
the ﬂﬂﬁ%§¥~@ﬁ.$%§§.ﬁﬁﬁ'yiaﬁﬁ ond 4000 ssed welght in ecoemus.

Eifeet of Pousesium on Seed Yiold.

lipuon end Unndthor (1965) got highly significent apd |
couglgbant iﬁ@ﬁ@%ﬁ% in yleld duwing throe seascns in pegoaum
yariety Onsttukers locel due to potoegh &ﬁ@iicaux@m in gondy
loam soils of Kayombulan. It $o seen thet addition of potash
nlone ot 16.808 to 5568 hp/lha &é&jg&?@ﬁ an yield of 54,00 kiz
and 93.44 kelbn ﬁ@&?@é%iﬁ&&ﬁ‘@?@? %ﬁﬁ‘ﬁﬁmﬁx@l. Gupte end |
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| Das {1975) obsarved & elighb ingresse in yleld due to potash
‘Hégﬁiﬁ%ﬁﬁi@m‘iﬁ»ﬁﬁgﬁ'ﬂéaﬁ* %iﬁgﬁysﬁéiggﬁgﬁalviﬁg?ﬁ}‘1ﬁ a .
ﬁi@i& trial on cosmoum found that ﬁﬁﬁ ﬁi@lﬁ of segarun wag
éasw&a@aﬁ by &y@lﬁﬁﬁ%iﬁﬁ aﬁ 25 ke Kg@ Jna along with aitrogen
ab the zete of 50 kg/ba and P0g at 50 ke/ha. HilShell (1576)
poticed an inar@aﬁ@ iﬁ yiﬁlﬂ of seganun wiﬁh Bi%ﬁ&g@ﬁ; @hﬁsw

phorus aad yﬁ%&%ﬁ. Aecordlag %&wﬁa{i; eﬁ.n; r(?%??)

an,iaafeaﬁa in 3&@1@ due bo applied ﬁﬁ%&%&iﬁﬁ wes ab&aim&ﬂ

iﬁ.ﬁ qa%i&tywmpaaiﬁg G fﬁﬁ%iliagg trial on @@@am&ma
A'7ﬁatv@aa£a§ana (ﬂ??a) imu@ﬁ ﬁha% an incyeage in ﬁ%ﬁ@ yﬁ@iﬁ

'-f\ﬁﬂé €31 yield with iﬁér&dﬁ@ﬁ aggliaa@i@a *f p@ﬁa&aimm and

10w 1@%@3 éﬁ mi%xﬁgea aﬁ& &r@ﬁiﬁﬁ i& T=4036 pnd T-12 ﬁaﬁﬁ&dﬁ
‘?aﬁiﬂ@i@ﬁﬁ

_ ﬁa@ (1979) studied the effect of ﬂatamaﬁam, coleiun and
Lrﬁagﬁasia& on gma@%ﬁ a@ﬁ 31@1& @f irrigated gr@gﬁﬁauﬁ T2 »
snd ﬁﬁumﬁ hink &?&&iﬁﬁ%iﬁﬁ aﬁ 43 and 80 %g Kaﬁ /s gave 19¢§%,~i
and 26 o &a&r@&ﬁaﬁ 31&1& m@%& eaﬁt:azﬂ ﬁ&iﬁ@%ﬁu@ﬁm and
%9&&%&%&3& iﬁ@&%} reported %ha@ E mppki sation h&& x%msrk&blﬁ -
iﬁii&%ﬁ@@ on a&aé yi@i& aﬁ ﬁ%ﬁﬁﬁ%ﬁ uh ﬁaVaﬁiﬁﬁgaﬁ

Aive {%ﬁgﬂﬁ geggmﬁaﬁ what @é%ﬁ@ﬂiﬁm ﬁﬁﬁﬁiﬁiéaﬁﬁiy‘
iﬁflﬁ@ﬁ@ﬂﬁ the yiﬁlé and mowt of the yield ettributiag . |
charactors 1&&% 100D grain w@i&ﬁt, stoew y&e&é ond groim
 3ia1ﬁ;, '
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Girijs Devi €1985) in a study in Thilothema veriety of
pesatan obgerved the X application significently influenced

the pumber of capsule per plast and 1000 seed welght.

@ii_@ﬁﬁ%@ﬁ%»

Bingh g% ale {4@%@3 found that the seed oil content of
ﬁ@aa@am yariety vee lmproved by &%@1&@& potoegiug. Bhuiya
and ﬁh@aﬁ@aﬁy (?9?@@ E@@@ﬁﬁeﬁ that aggﬁiﬁa%i@m of 4%.8 ke
Egﬁ Fha iaﬁ@é&ﬁa@ oll content ever no potosh and maay&a&e wag
f@ﬁaﬁ 40 ba aﬁﬁﬁﬁﬁﬁ'iﬁ the preseance of phosphorus in gﬁ@aﬁﬁau%,
 grows in the flood plain of Bangledesh. Gupta and Friend
{1975} obvoined increascd oil conbtent in white mughaxd with
"high tevol of potosh in ?@%iaalﬁn@@ gtudy. 'gﬁéyaa@va gt al.
{1975) ebtained inerensed oil conbent due to applied ?@%ﬁéﬁiﬁm
‘iﬁ.sﬁﬁfééﬁﬁap ?ﬁ@é&%@ (ﬁ???}‘ﬁ@t&ea@‘ﬁﬁ@* different combinge
tiong of nltrogen, phosphorus and gaﬁa«& did nod favour an
 imezeage in oil content of sunflower. satyansrayena (4978)
| roported that E apgli@a“i@ﬂ &ﬁﬁ&ﬁ&ﬁ&é the @41 countent of
seoanuss - Salanuvegan and Veakebesan (1983) iﬁ,a field ﬁxiﬁl
at Bavenivager on eosezun found that application of 30 kg
Kgﬂ,amﬁ.ﬁégg kg‘ﬁﬁ%@& wog beot for incressing meed yield and
oll content« Alpe (1981) reported that K eppileation signifie
cantly indroaged the oil content of g@sa&um up to 30 kg E,0/ha.
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Bhilya and Chowdhary (1974) reperted T the protein
é@a&@@% aﬁ'gxgﬁﬁﬁﬂaﬁ goed wog inersesed when applied potessiuvm
was isgresced from nero o 44:8 kefha. Hichell g al. (1974)
in sand éulture sbudy obsevved tha¥ an inereose in @gﬁgéia
conbent coupled with docrenge in oil content due Ho ag@iiﬁé :
@é@@ﬁﬁ in gopomums In g sisiler study the sewe éﬁﬁ&&ﬁ
concluded thet mpplicotion of pobaesh incressed the individual
"gﬁaﬁaiﬁ~$miﬁa Beld in he seed meal of secemum due to LneDeass
in protein concentrabion. Posesh deficieney preculted in the .
acenmulation of freé snino acid corveloted with decresse in
?ﬁaﬁéiﬁ ®$§@é$%g.'ﬁﬁﬁg@gﬁim@ %ﬁa,ﬁagﬁi@e@&@t of potash for
nﬁﬁﬁﬁﬁg‘ﬁﬁiiﬁﬁﬁéiﬁn»@ﬁ anino scid in probein gynthoeis.

Effegt of Fob

agsivm on the Content snd Uptekg,

ﬁ&b@@ﬁmilﬁkqggggga {4977) conducted pob culture
experinent in ved ond elluvial scil and found that pitregen
 gontent of haulm wee dmcreased and theb of kernel deczessed

kg/he in seonee. -

w&eﬁ,§@%a§&~waﬁvé%%iiﬂﬁ betweon gexo and 00
ﬁ?@ﬁ%&@ﬁ%h.iﬁv%ﬁﬁiﬁ@% gﬁaﬁiﬂﬁiﬁﬁiiy'gigﬁiﬁiéaﬁ%g"%ﬁé highost
" level of petosh incvosged the nitrogen content of houlm.

gﬁ a&%ﬁ-ﬁ@@ﬁ@%@& thay ﬁaﬁa@h~a@$iig§ﬁ&&a recovded bighey
phosphorus @@&%@ﬂ%'iﬁ houle and weppel in sesapum when
applied at B, 50, 100

and 150 kg/ha. The uptoke of nitrogen
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and phoephorus wae found to inerease with epplied pobosh ab
Oy 40, 80 kg/ha in ireigeted vaviety W¥-2 (Rac, 1979).
Reddy and Wazsyes (1983) studied the concentratlon of potagh

in plant parts of sopanun and found that puirient concentra-
tion in sll vogebtabive plant parts ipereosed up to iy weeks
aftey sowing, cfber which thewe was a gxaﬁgal deoroase
Sowando m@%ﬁxi%yx Remobllization of ﬁuﬁfiéa%a‘ﬁaeuxﬁaé from
1@&%; ston and @sa& to the ped &uring the E@@ﬂaénﬁti?é phoge «
The mubpient concontration in the 1ﬁav§$‘ﬁ@§@,&igﬁ@£ than
&he,éégﬁﬁgaa eriticel concentration throughout bthe growth
y&@i@@, iﬂﬁi@ﬁ%&ﬁ@ bhot the ﬁ#ﬁﬁi@ﬂt‘aﬁaﬁuﬁ'aﬁ the crop wag
m@m@ ﬁ&&ﬁ gufficionte Reddy gi ai. (1383) obgerved that upe
toke of pobesh in groundoul wes maximum when ic was 8p @li@é
basel at the §a§@~a£ 40 kefba in 1980 end 25 kg during 1984
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HATERIALS AND MHTHODS

ha 9ré@ﬁn§ investigation was cerried oub with the maln
obieobive of stondardiping the IBK gagﬁiﬁé@@gﬁ~@f'px$«féleﬁﬁe
sesapun Culture 42-1 (Soorys or AQV-2) in garden 1and and to
atudy the potberm of pubrient upteke by the culture. It was
alse ained at bo study ﬁhé“@ﬁ%ﬁ%@& in the @ﬁ&i&ﬁy‘aaﬁ gﬁam%i%y
of oil content &s influenced by the nubtriente sud also %o work

oub the economics of sesamum productlon.

PATERIALS
Zzperinent Gifes

The sxperiment was conducied ab the Iustructionul Famm
a%%‘sﬁﬁé'%& She Collepe of Agriculbure,; Vellayani, Fpd vandynt e
‘The Tara is lecoted ab %glﬁ latitude gnd at an alsibede of
29 m above meas gea level.

The aoil of the ezperinental sive wos red loow with the.

followisy chemical propertisg.

Ae Heghapicul Compozition

Cosyse pand ﬁ@é@@éﬁ@ag@} 1560
Fine sand 33415
Bil% | | 27486
clay ' 2539
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o 543

Total pitrogen 0:017%
Availeble Pa0g 39445 kp/ha
Ayailoble Es0 450412 kglha

1¢3+ Cropping History of the Site

‘The experiment site was lying fsllow foy thvee months

pricr te the present sbtudy.
Fotts .E‘:‘@@E@&

The experizent wag condueted during semi rebi sesson
4984, The crop was sown on Jth Ogtober 4984 and harvesied op
5¢h January 1985, |

145,

The deba on wéather conditions such es moximum and
mininum temperatures, ralnfall anﬁf%&l&%i@é bunidity vere
collected from the metecreological observatory of the -
Inshructional Farm, Vellaysni and are preconted as weekly
average in Appendix I. The westher conditions wure favéa&aﬁi@
for %ﬁa zrowth of the plang. @hﬁ weekly averagd and deily
naxinuwn and ﬁiﬁiﬂﬁﬁ‘ﬁﬂmﬁﬁﬁﬁ%ﬁﬁéﬁg showed only & Llittle

fluctuation. The ¥onge of maxisun temperature for the onbire
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period vwag 28.4 %o §ﬁe§°@ éﬁﬁ the same for nivioun temperature
wag 20,2 ©0 23.9%°C. The vange of relative humidil by waa from
72 b 50 B7.6%., The orop roceived 9.6 mm reln during the fivet
waek after sowing end frequeat xaiﬁ wag ﬁﬁﬁﬁi?@@ during @ﬁﬁg@;
quent. weeks. Zifa soving iryigotion waps dono ﬁ&wimg-thé 5?@'

waeek of Qobober and 4ab week of Hovember.

The variety ﬁél&&t@ﬁ i&r zﬁa m%aay was a high yéﬂlﬁiag
culture %21 (Zvorys o AMV2) @vuiv@ﬁ at the College of
igpiculturé, vellaysni. I% iw @ pure 1ine gelegtion fron a
Hest ﬁ@mgal varishy aid i & stz a&gaﬁ growing plapt with dark
gwéem shel and leoves. I% ig @;&h&xﬁ duraiion e§@$;<&&%&@ing'
in B2 %o 87 daye and is a mulviloeuled and multipoded one.

The average yleld is 350 kg/ha and the seeds arve ash in
colour. Thic variety ie mestly suised o upland eituvasion end

gives betbter yleld then the varieties *Philothoma’ and 'Somat.

147 Fortilizexs

Chemical fertilizers such se urea, cupsy phoasphate and
ruriate of peotash were weed for the ewxperiment and pereentage

nutrient content of the fertilizer wae as followsiw

Uzea - aes W
Sﬁp@ﬁ'ph@ﬁ?ﬁ&ﬁe 16% ?235

Muriate of potash - 60% K0



The treatment congished of 4 levels of Nitrogen,
% lovels of Phosphorus and & levels of Potoshe

Lovels of Nitroson

2 ~ 10 kg N/he
%2 - 30 kg W/ka
] - B0 kg ¥/ba
By 70 kg N/ba

g}ﬂﬁ\ . - ’ . : ﬁ fﬁ;:}i Fg‘iﬁﬁfhﬁ
Py S 15 kg PyOg/ha
Pz . 25 kg Py0g/ha

Pa | . 35k %ﬁ?ﬁ!m

5y . 10 k& K 0/h
ko 30 kg Ky0/he
}35 | | 50 &g Kgﬁiha
ey | kg K,0/ha
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GROSS PLOT
SIZE S5x4'™

TREATMENTS
LEVELS OF NITROGEN
n,-to kg N/ ha.
ua 30 o . o
D;.sé oo .o

Ng-70 o« . o«

LEVELS OF PHOSPHO-
RUS

P -5 kg ons/ha..
Pa-15 - -
Py-26 .

P‘- 35 I o

LEVELS OF PoTASSIEM|
P o !<¢3 ke, o/ha
fcz.ao .

k’ —So sa e ae
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242, Demign of the Experiment

The experiment was laid oub on a 4% ﬂ@ﬁf@uéaed factorial
" in randemised blocks with two replicationg confounding NFK

{3 at) %@%&l&yﬁ The ley out plan iﬂ.ap@eaéeﬁ\im.ﬁig. 2. @h@i
'éxﬁeﬁimﬁﬁﬁgl dotaile are furnighed below.

Grose pls}%" aize 5xrb4w
 Spacing | . 20 % 20 cm
fet plot sime Belt X 3.2

Humbeyr of blocks pex &
replicatioe

- Humber of plots per block 16
Numbey of »replication 2
Total ﬁuﬁbéﬁ ﬁ§ plots 128
For &h@miasl analysis one row wag ﬁeleated on @i%h@f
siﬁ@ after legving two bordeyr rows on the 4 mebtre gide and
again one border row wae left in the inner gides Two plants
were left in tho sampling row as border for subsequent gample
gollectiong.
2454 Fiold Operation

2+3+1« Fropavabion of Main Field

The oxperimenbol plot wes dug twice, weeds and stubbles
fa&aveé, 8lods broken, levelled and the field was laild outb into
blocks and ploto.
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The %ﬁﬁaﬁﬁeﬁﬁg'ﬁﬁra arranged in the plots acvording 4o
- gandom aumbers. .E%Q%i&isﬁﬁ application was éﬁaé negording %ﬁ,
?&ﬁi@ﬁ@‘ﬁ%@&%ﬁéﬁﬁ@a Perbilizers veed wore uves, Supey phose
phate and murlate of potash fo Ny P and ¥ respectively.
@Qﬂ@@uﬁ@uﬁﬁhiﬁ, full P @ﬁ@ ¥ were applied ag basal dese oae
.éay priox %@ cowing and %alam@e quantity @f ﬁ‘waﬁ applied as
ﬁ@im&g apray 8t 3 poe cend @aﬁ@aﬁtxﬁti@m en EﬁﬁhAﬁe 20th é@y
after sowing, k@@@iﬁg’%h@ discharse rate at 500 1it/ha.

3;5150_$%@é$ﬁaa§ﬁ%ﬁwiﬁ@ -

The a&aﬁs-wgm@ diia ed in lines at a gpaéia@ of

20 ﬁ'a@ e g@aﬁ%a

&h%ﬁﬁiﬂg.&ﬁ§~ia%araﬁi%m%a1'9§araﬁi@ﬁs Wéze mode in the
second week aftor sowing. The seeond ingerculture operation
aﬁé‘wéﬁﬁiﬂg wasa*maﬂef@n»ﬁﬁﬁh.ﬁay aﬁ%e&-wawiagﬁ Tife maving
iﬁﬁi?&u&@ﬂ wag done on ﬂgﬁh and 22nd @&3& after gmwiag, duo o
the ﬁ@%ﬂ@iug of raine | | |

2e3e5e Flont Protection

Spraying of carbaryl 50 w.p. woe done to contrel the
attack of leaf end pod ecaterpillar during the flovering
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period. 3&&&&%‘1&%@2’%@&5&@ @£ growth powdery mildew wag
nobiced and %@fayimgvai wattable gulphur wam carried oub to
control this disnana. '

The cpop wae marvested on B7th doy after sowing.
Hapventing wag dong Eyvpﬁﬁlﬁag out the plonts, the Toot
porticas eut end the plants bundled. The bundles were keph
for 3 %o 4 days 56 hosten moturity. Then the bundles wore
spread, pun-dried and beaten with sticks to break open the
capsules, I

growth chapsctors were recorded at 20 doye tnmbexvels on
the followlmgss

4) Heigbt of the plant

) ﬁﬁ&h@ﬁléﬁ lgaves por plant
B ﬁnmbeé‘ﬁﬁ branches por plaant
%) Leaf svea index

5) Bumber of daye reguired for
50% flowaringe
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1) Bumbery of pods per plent at harvest
2) Vieight of pods pef plent

3) Weight of soeds per plant

4) Pod seed rabio

5) Weight @ﬁ bhuysa pex @1&&% |

6) 1000 moed welght

73 Seed yield

8) Hapvest index

Q) Totel dzy matber produstion.

5{!5’51‘3@:

1) 041 eontent of seed
2) Protein content of coeds

5 an Gontent of Flant

-4) Pewcentege of ¥ in plant ssmgis
14) ?@ycaﬁﬁaga of N ﬁ.Qﬁﬁﬁc



i) @@&@ﬁﬁ%&%ﬁ of phosphorus in plant sample
1i) Percentage of @h@aph@ﬁﬁs_im»gaééo

Potasgium goutent of Planb

i) Percentage of potash in plant sample
i1) Percenbaoge of potosh in seed

Upteks of nitrogen by Plang

§ 8 ‘53! m£§- &

i) Uptake of anibzogen by plaay
ii) Uptake of nitrogen by seed
gfiii} Total uptoke of ﬁiﬁ&@g@é 53 %hé‘@zamt

4) Uptoko of phospherus by plent
- 44) Uptake of phosphorus by a2eed
134) Total uptake of phosphorus by the plemt

o TN

Uptake of Potnsh by Plang

i) Uptake of potash by plang
11) Uptaoke of povash by seed
144) Total uptale of potash by plant,

37
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Obzezvations on ggam%h,ga@rgeﬁgﬁs gsuch s hoight of the
planty number of branches, numbey of pode per plant etc. were
taken ab 20bh dayy 40th dayy 605k doy end ab hozvests Ten |
giaatﬁrfyﬁm each pleb @a@& selected for the purpose and $ogged
“neatlys Tou vows were oeloeted at random sfter elimimabipg
‘the border vows ond ons plant fzom cach row was pelected at
random as cbmepvation plante Dox chemienl analysis five
plante were uprooted st @ oiveteh from the third row after
elininating twe border rows from the four metre long side of
the plots These plants were used for dry matter preduction
and autricnt content studles. At horvest five out of ton
‘éaﬁamya%iaﬁal plants were used ﬁa@-ﬁs%eémimimg the dvy natier
and for chemicel analysis. |

5y DETAI

»'=»§ﬁ% plante ﬁgﬁm.ﬁgghlga@%_wayé selected at randonm and
tegzed with breotnent a&aﬁéﬁ’aﬂé~gﬁaﬁ%'éambawgr Heipght of the
plant wag %@&@ﬁ~ﬁ&@ﬁ,ﬁhﬁ'gfﬂﬂﬁﬁzlﬁvéi to the srowing %ip_aﬁéx
wag m@&s&ﬁeﬂ in ems The sversge height of the plant wes
worked out and ﬁéé%ﬁﬁé@n Observations were teoken from Hhe
same plent at 20th, 40%h, 60th dey and 8% haxvest,
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‘Obgervations were made on 20th, 40th and GOth day and
the leaver were counted and recorded. The number of leaves
rensined at hervesh was alce gﬁﬁmﬁ@ﬁ&aﬁé the average punbay

of leaves per plent wes worked out and recorded at easch stage.

5.3+ Hugber of Bropshes

'ﬁﬁmﬁéﬁ of @ﬁi@@@? branehos sesn on s&eh.abaaxvaﬁiaaéi
plant was counted and the average nunber of branches per plant
was wosked 6ut and recovded. |

544 Loa? iros Index

Phe loaf ares index wes caloulsted usiog §&ﬂehAﬁﬁﬁhﬁﬁ‘@ﬂ
20%h, 40th, 6Oth doy end ab hezvest. '

The nuomber of deys baken for 504 flowering waé sbaeyved
and regexded for nll obmozvatilonsl plantg and the average
misber of doys token for flowoping was calculeted and recorded.

Bumber @ﬁ‘@@éa.@ﬁg plont was counted sb ﬁggveﬂ% on sampls
plant and the average was worked oub.
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5Pe Holobt of Pods pep Plant

Pods sopareted from tho vbaervstiongl plants were dried
and average weight recorded.

5aBe

 Pods aftor drying were hulled and eeeds sepazeted and
woilght recorded.

549+ Pod Seed Ratio

It wos estiamsted besed on the dry weisht of pod and
weight of seeds I ip She zotie botween bthe weight of soed
and tobal wolght of pod.

510+ Helpht of Bbusa

The dry weight of 2ll plont parte ezcept sced was baken
for dovernlping the welght of bhusg. ’

571 ﬁ%ﬁﬁ‘?ﬁﬁ%‘ , Iﬂﬁ@ﬁ

Harvest index wis ea@%m&aﬁ&é hoeed on the fovmula
¥ coon
¥ biol

Haorvest Index = where

Y gcon = Dry weisght of peed ond
Y biol = Tobol dry weicht of plant (exeluding root)s .
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The five cbgervational plante gelected for chemical
opalyois ot hayvest wewe used for calculating the hoyvest
indox. ’

5412 Thousond Sced Welsht

Beeds obbolned fron the observationsl plants were deied.
Iwo hundyed soeds were counted, ﬁ%ﬂméﬁié@ and welight taken.
- Post wedight wag exprecged for 4000 geed in gram.

Se13e Soed Yield

Crop horvestad fron the net plote was %hxaahéé;\winn@w@é
cleansd ord sundrigd for ﬁﬁxﬁa days. UVeight of geed was teken
and recorded. Yield wes estimoted in kz/ha. The yield of
ﬁbﬁ%&ﬁ&ti@éal planto were aloe added to the net plot yield.

| 24 T sad Bry matbor Produetis

Five gample plante were uwprooted on Egﬁhg 40th and
€0th doy after ﬁ@ﬁiﬁg‘f@g'@éﬁﬁfmiﬂiﬂg the total dry weight
of tha plent, Tho observetionsl plants wers ueed for
astinating bthe dry ma%ﬁéﬁ‘gxéiﬁ@ﬁi@a at harvest, The dry
. matter production was estimeted based on oven dry weight
 of the plonte | | |
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6+ CHEIOAL, ANALVEIS

?laﬁ% aamgies collected for recording dry weight et
'Euﬁh, ﬁﬂ@ﬁ ond 60th day aftor sowlng were used for chemical
@n&&ysiQQ A% harvest the observabtional plaonts were used foy
*@h@ﬁi@@i-@@ﬁinESg During harvest the sample plants w@ﬁav
saeparated inte sepde and bhuga.  They were snalysed @@gaxé%ely.

The different compenenbs were oven~dried to constant welght
&ﬁé'@@ﬁﬁﬁk@ﬂ,ﬁéﬁbﬁhﬁ egtimation of Bobtal N, total P 4nd |
total K contenta. |

Totol a&tr@weﬁxwaa eatinated by nodificd micro. Kj@l@@h&
noebhod ag givan by deckeon (1967«

‘This wap caleulabed from the nitrogen content of the
plant and the totel dry weisht of the sample plant for 20th,
| &iﬁﬁ, 5@@% ﬁay @ﬁﬁ ad ﬁaﬁ?&ﬁ@g Ab hasvws% the upbake by |
"bhusa’ and gaeéa wera added %@ aet the %@&al uptake. The
uptake valuéﬁ.ama‘gxaﬁaaﬁaﬁ 40 ke/ba. '

Eﬁaapﬁggua content wag @&ti@ated ceoloxinetrically by -
a&i&g ﬁrigle acld (Eﬁ@g % §2$§% + ﬁﬂl@@) extroction method



43

€3a@&a§§;~ﬁ§ﬁ?§g @ﬁs‘eﬁzﬂar:ﬁaﬁeig@aé by ueing vanadoe
J%@l&hﬁaﬁ& 8nd phosphorie acid was yead by using Zpectronie 20.

£

Gt Uptake of Phosphoru

This wag eetimatod from the phosphorus eontent and the
dry weight of ﬁﬁﬁ‘?ﬁ&ﬁ@ﬁ@ﬁ%ﬁt ﬁ@%@k@ by bhusa ond gseed wore
a&%&ﬁ to @@ﬁ the tobal ﬁa%a zo ot hervest.

6454 Total Pots

gh Sontent

Total pﬁﬁéah g@ﬁ%@ﬁ@ in plant was estinebed by fleme
ghgt@m@%xic m@ﬁﬁaﬁa aﬁ%@x wed ﬁig@sﬁiaa of sample using
éme id fﬁimﬂl’@ M ‘

-@ﬁiﬁf@asvé&i@ﬁlaﬁeﬁ'frﬁm the potesh content and the
dry welght of the gomponents. Upteke of seed and biusa was
added bo get the %@t@l plant ugtaks at ﬁaﬁ?&ﬁﬁa

Ge?7s 011 Conbent

. 0Ll content of oven dry seed wee estimeted by cold
percolation methed (Rartha &nd Sethi, 1957).

6s8s Pzotein Content

'”hﬁ p@gseaﬁagﬁ of pr aﬁeim'wa@ ealeulata@ from the 98£58ﬂ§~
- age of ﬁiﬁ?é@%ﬁ‘ﬁﬁiﬁ@ the factor Ge25 (simpﬁanvggwgéa, 1965)« .
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Boil Qampiea W@ﬁ%hﬁakﬁﬁ from %ﬁ@-éx@@&i&ax@a& area
bafore and aftier the expeximent, Eoil samples collected woze
aﬁaxyaeﬂ for %aﬁgi ni%xau@m; uvailable ?&W$§bﬁﬁhﬁ and availahla
Potassiunm z@aﬁaﬁtﬁ¢ Total ﬁiﬁﬁagam wags @ﬁﬁlﬁ&%@é by %&@
redified microe Kﬁ&l&aﬁl Qéﬁﬁﬁ&; ﬁv&il&h&a ph@ﬁ@ﬁ@iuﬁ aa&%e&ﬁ
wag eavimaﬁ@& by Bzay's nathod (3&@&@@&. 9967) and. @@ailahl@
p@ta@&imm %g aamtﬁium acetate &ethﬁé (&aﬁksam& ?%ﬁ?}¢

Data on growth eha&agﬁer@, gi@lﬁ and yield attxﬁhnﬁes
and $h @&é @m e&%mical amu&y&ig we%@ am&&y@aﬁ by empleying the
>tﬁcbﬂi@ﬁ@ of amalg&i@ of %E?i&ﬁﬁ@ ia a e *a@%@rial.esparzmaag
fox . ﬁg ¥ ond ﬁ; a@ﬁﬁﬁumﬁiag‘Tﬁg (3 a£) %a%ally {Cochron and
@éﬁk ﬂﬂﬁﬁ}g

The response surface deseribing the doge xesponse
relationship is given by the equation |

Tu® Yo+ gﬁgﬁui* §BgéﬁT* %ﬁﬁﬁu.* %ﬁ1g§u;* bgéﬁgu'&
D355y + Dyafp¥ay + PygFiyay + bogTagay
(Og 4y 2y 35 8, cbe. us pulfix)
‘where v o= 9y 25 By 4
Xqs Zpe Xz Gtonds fov Ny P and K (Das and 0irds 1979).
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REGULAS

The moan heisht of plents ot various stages of growth
ie prosented in Table 1 and the anslysis of variance in
Appendizx Il

- The resul® revealed that spplication of nitrvomen
significantly influcnced the height of plant ot all steges
-0f growth and the higheet lovel @fAﬁi%ragam (ﬁ@B gove the

mazinun height. éﬁ’?@%&; 40tk and 60th doye ofter sowing
| n, level wes on par with $§'Whi&h in turn wag on pay with Bye
At harveat ghaga, By, levol rocorded the maximum height
followed by By which in turn wos op parx wigh Boye The lovwest
height was observed with lowest level of nitrogen at 21l

gtages of prowth.

A@gl&@é@i@m of P apd X was found %o increese bthe pland
height only duripg the later stagzés of growbh, 4 dose of
15 kg Féﬁg (P level) and 3& by BEn0 /he (k, level) wers found
te be azﬁﬁiciemt ag latep 3%@?@% of growthe

. lone of Sthe imm@ﬁae%&@n sﬂf&ata wag ﬁ&a@ﬁ to be
aigﬁiﬁiﬁﬁﬁﬁw



Ta‘ble‘ 1.

_ Bffect .of Nitrogen, Phosphorus anpg Potam on tke he:.ght ol plant at

' d:.ﬁerent stages o:t crop growth (en
. = 1,1. 20 DaS.  1:3._e0 mas. ,
= Hean : : T _ _ T Mean
P B P B K Ky Xy K,+ @ P B 0 P Ky B & B wy
N, 7.71 7.84 8.41 8.78 8.29 8.61 7.41. 8.44 8,18 80.31 B1.81 93.5 8492 817 83.06 87.06 882 85.00
N, 8.75 8.60 ‘9.41 9.69. 9.13 8.88 9.03 9.39 9.10 91.81 WO.62 100.54° 98.75 I1.4% 101.79 101.50 97.00 $7.93
Ny © 9.88 9.83 9.16 9.63 9.72 9.50 9.69 9.58 9.62 96.19 00.50 101.7 00.75 95.12 98.69 106.37 101.00 99.79
N, 9.50 11,18 9.85 10.75 9.56 9.50 10.79 11.44 10.32 101.56 101.U0 101.31 97.00 99.31 105.62 94.00 101.94 100.22
o2 8.95 9.36 19.20 9.71 9.17 9.12 9.23 9.7 © 92.87 95.98 yy.34+ 95.16 9141 97.29 97.23 97.01
X, 8.94 8.57 9.75 Q.44 . - 86.00 93.19 94.06 92.37 . o
" E;  8.86 9.56 8.94 9.12 g‘;gﬁ,@r marginal . &es 92,37 $5.87 97.41 102.50 JoD- Tor mavElnal g 23
3 8.87 9.87 8.19 997 ¢.D. for comb:Lna" 1.730 28.50 38'37 1-04'59 87.56 C.D. fox 12.056
,Kq:’ 9.14 " 9,45 9.94 10.31 tion L 93.00 5.50 101.37 98.19 comdipation »
‘ 1.2. 40 DAS. ' A 1.lt. _Harvesht - '
N, 44.03347.94 45, 50 46.37 45.06 48.69 47.75 42.34 45.96  B3.37 8446 95.15 85.62 85.47 85.27 89.35 90.52 87.15
N, 51.19 56.94 51.06 49.81 49.19 56.81 55.19 47.81 52.25 95.49 105.50 102.28 $9.97 92.63 103.66 103.35 99.61 99.81
Ny . 51.72 54.56 51.31 51.09 47.84 54.69 54.53 51.62 52.17 ©7.98 7102.39 103.28 102.71 S4.58 100.96 107.81 105.01 101.59
II:T4  52.81 53,44 53.44 45,62 49.25 51.94 53.19 50.94 51.35 103.66 10%.10 108.07 113.11 101.53 108.65 110.01 10%.76 106.24
iea - -
p‘yxn 49.94 53.22 50.33 48.23 47.83 53.03 52.66 48.18 92.63 98.61 101.19 100.35 95.05 99.63 102.63 99.47
Ki  47.09 47.94 48.25 48.06 ‘ ' 87.75 95.07 9%6.03 93.36 L -
K;  48.25 54.50 55.00 54.37 ge£;>f°r marginal  psg 92.89 99.09 99.91 104.66 °o.0- sf°’-' marginal g 434
Kz 50.9% 55.44 54.31 49.97 ¢ 1 "gop © 100.72 100.81 105.88 105.11 ( 3. for 8.269
K,  53.47 55.00 43.75 40.50 combination . 9-5 95.16 99.48 102.98 100.27 combination -
DAS : Days after sow1ng

9V
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2+ Bupber of Jeaves pew planl

The number of loaves rocorded ot different stages of
obgesvation are preseuted in Table 2 and aa&igﬁia @@ variance
in Appendix I1Z.

Tha ﬁé@ﬁ&ﬁ revealed that nltrogen aggk&a&ﬁiaa.aﬁy
iaegsaaiﬁg level hod a @mgmi%iﬁaaﬁ influence on the numbeyr
of leaveg pev pl&mu et 51l sbages except oY harvest ond the
highest level Qﬁ&) yegistored the higheet number vf loaves
at all atages af‘@&aﬁ% growthe. Bub no géﬁeegﬁibla differaned
‘be%mﬁaﬁ‘ﬂﬁ and mg:wga ebsaxved on 2@ §@3§ after powing.
5imilerly no difference in pumber of leavee wag found bebween
troatments n, and m§ La35] &@ @&yavafﬁam sowlng. The different
tzoatments recorded significent difference on 60 deys after
gowing, while it wase ﬁ@%‘aiggifi@aaﬁ.aﬁ horvest,

‘ ﬁpgi&@&%i@ﬁ'@f‘ﬁﬁ@&@h@ﬁuﬁ ghowed significant 4ifferonce
in the punber of lesves at all stages of grsw%ﬁy The punber
of leaves incressed with increased level of phogphorus on
20 dayn sfter sowing. Bud @ﬁﬁ_ﬁﬁ@ﬁﬁm@ﬁﬁs Py and Py wore no%
slgnificantly different ab 20 days sfter powing. A% 40 days
after powing & glgnificant inerease in the number of lgaves
was oboorved whon bhe level of P wae incressed from Py to Py
Sinilor trond was @bﬂ@ﬁveé at 60 doye after souing also,



. Table 2. Effect of N:_trogen, Phosphorus and Potassium on number of’ leaves at -
dﬁferent stages of crop grovth S v

60 DAS

2. 20 DS | 2.3. |
- — “Hean : ’ :
g B P P Ky K K K @ P T2 B Py K B B K @y

N, 9.61. 9.96 10.07 10.18 9.31 9.91 10.66 9.9 9.96 63.02 69.62 71.22 72.31 62.53 67.98 73.97 71:69 69,04 .
N,  10.35 1.11 11.21 11.76 10.05 11.61 10.87 11.91 11.41 76.61 87.59 84.55 85.13 69.38 85.56 89.10 89.84 83.47
Ny 10.85 .31 12.39 11.87 11.42 10.67 12.47 11.85 11.60 82.78 86.82 91.13 87.95 76.55 89.05 95.12 89.97 87.17
N,  11.75 11.67 12.76 12.86 12.97 12.56 12.22 11.29 12.26 89.79 90.39 92.66 89.74 78.86 93.61 95.00 95.10 90.64
‘ “rfjfgn 10.64 11.01 11.61 11.67 10.92 11.19 11.56 11.24 78.05 83.61 84.89 83.78'71.83 84.05 87.79 86.65 '
X, 10.27 10.88 ¥1.52 11.87  marginal mean§ 0.519 79.69 84.39 87.22 84.89  merginal means 1.944

K,  11.08 1.13 12.17 11.85  C.D. for_ - 80.%9 91.79 90.57 88.33°  C.D. for -

L, 10.35 11.3% T1.56 11.72 ~ combination  1.053 80.98 87.69 89.89 8g.04  combination 5.887

2.2 30 DaS , 2.4. - Harvest L o

N, 3%.85 36.77 37.29 36.30 58.22 37.06 38.05 35.87 36.30 12:27 12.41 12.38 12.12 12.45 12.39 12.09 12.27 12.30
Ny  39.91 47.52 44.07 25.62 38.47 45.13 45.82 45.96 43.78 11.98 13.64 12.60 11.90 12.07 12.95 12.29 12.81 12.53
Ny 48.75 46.23 48.98 46.0% 30,1 29.72 49.97 46.18 46.39 12,10 13.04 12.91 12.71 12.29 13.00 12.66 12.81 12.69
N, 46.53 27.11 47.35 46.18 #1.27 49.57 49.66 46.67 46.74 12.27 12.96 12.87 12.89 12.50 12.77 12.96 12.76 . 12.75
%jgn B1.46 44.51 54.42 43.03 38.52 45.32 45.88 43.60 12.46 13.01 12.69 12.40 12.33.12.78 12.50 12.66

K, 37.45 38.82 39.37 38.83 G.D. ;for 11.96 12.84 12.51 12.00 'C b. for

K2 42.59 47,31 45.53 45.85 marginal means 1.253 M. 71 1’5_.59 12.82 12.99 marginal means O. 653

Ky, 43.41 47.27 47.71 45,12 C.D. for 12.22 12.59 12.96 12.22 G.D. for

K, 42.38 44.62 45.07 42,33  °oubimation  2.527 12.74 15.04 12.47 12,41 - combimation  1.305

DAS.: Days after sowmcr '

8b
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'ﬁﬁﬁ the ﬁgﬁﬁﬁﬁﬁﬁﬁﬁ-§§g by, and ?é@iﬁ not ﬁﬁﬁﬁ@g‘ﬁigﬁiﬁigﬁﬁ%xy 
at 60 dayn sfver sowlng. AV harvest etege sleo, thers was
ﬁi@éﬁfi@aaﬁ'ﬁiﬁieg%ﬁﬁa in the oumber of loaves, bubt the
maximup nusbey of loaves was‘a%sax¥aa aﬁlpg~1@@@15

?&a aitact of a@g&i@a potagaium wae found to be not
algm&ﬁicg&h ot 20 daye pfber soving and at hoxvest. é@g&i@ﬁ
K gignificantly influenced bhe number of 1@&?@% at 40 and
€0 daye aiter sowing. Pobassiug ab E§ lovel x&saxﬁaﬁ the
maxioun sumber of loaver on these stages and the treatmenta
35 a&é.gg‘wﬁﬁﬁ on par af 40 doys afber gsowing. %imilaxly‘ |
there wae not nuch difference between the treatnents &ﬁ"aﬁé
k, on 60 days effier sowing. On 40 and 60 doys after sowlng,
kg level recorded the highesk mumber of leavos.

lgﬁeﬁagﬁi%ﬁveﬁﬁa@%;&ﬁ'ﬁﬁ’waﬁ,signifi&&ﬁ% at 60 days
aftey s@éiﬁgg On 20, 40 ond 60 days ofter sowing interaction
effect of FK woe alse found sigoificant. |

3« Hunbex of brenchos per plant

The effect of FPK op the ﬁ&&b@@%@ﬁ branches per plant
at various steges of obsopvabion sxe presented in Table 3 and
thie snalyeie of variance in Appendlz IV.



o0

The result revenled that there was significant ¢ffect
aﬁ.%gglied=ﬁﬁ%§ﬁg§ﬂ\@ﬁ,%ha momber of beanohes pey plam@ at
all stagea of growth. %&ﬁ there wae ne elgnificent differeuce
in trestnents Qé@'ﬂg and n, on 20th, GOth and at harvest
gbages. On 40th day B lovel ghowed significant §iffcrence
in nupboy of brasches produceds. DBub the treabments Dy and B,

waf@ on ga@ @ﬁ %h@%@ ghopass

hﬂ @fﬁﬁaﬁ @ﬁ apgiﬁaé phosphorug was found sigpificant
at all etages of srowkh., A doge of 15 kg Pg@ /ha was found
to ba suffielent on 40 snd €0 days nibey sowlng ond ab horvesb,
Un 20 days eitey sowing @é]l@?@i and at iaﬁar-ﬁ%agéé Pa level

produced méﬁimum~ﬁumbef of branches.

Potasgivn also influenced the number of branches ah
all stages of growth. In bthe initial sismes thore waes @
deergase in the nmumber of branches when the level of X was
raleed fronm &g to k.. This desyonning trend wag ohearved
beyond %0 days ﬁa%ﬁ@ gowing also when the level of K wase
increased from ky 0 kye A% 20 and 60 doys ofter sowing the
- trechments k, and Ik, wewe on par. Dubl on 40 days after
sowing thore was ﬁigﬁifiéamﬁ~ﬂi£§ayeﬁae between treatments.
At h&ﬁ?ﬁ$$ &%é@% thorve wap ne significant dlfferense botween

Lrootnents k@ and k% and @1%@ &Q and kgﬁ Frouw second gtape



Effect of Nitrogen, Phosphorns and Potassium on the number of branches.

DAS : Days after sowing.

Table 3.
‘ ) - of plant at different stages of crop growth
3.1. éoms- L o  3.3. 60 DAS N o o
‘ . ‘Mean , T ' . it

2 P B P K KB KO @ P4 B Py By K K K5 Ky gy
Ny 104 1.1 1012 1.3 .05 1.09 115 1 1,09 231 2.50 2.76 2.70 2.22 2,52 2.96 2.57 2.57
Ny 1A% 1.20 1299 133 .1 131 1.48 125 121 2.79 3.44 2,92 2.87 2.45 3.16 3.18 3.23 3.00
Ny 122 1.48 .40 1.23 1.06 1.43 1.40 120 1.27  2.92 3.09 3.13 3.12 2.58 3.28 3.27 3.14 3.07
N, 137 118 135 135 1.16 .46 1.3 127 1,300 3.16 3.06 3.11 3.05 2.55 3.19 3.31 3.31 3.09
%fj;n« 119 1.16 1.26 1.27 1.10 1.32 1.26 1.21- 2.79 3.02 2.98 2.9% 2.45 3.03 3.18 3.06
Ky 47 0.99 192 1M o p son o 2.37 2.46 2.45 2.52 g gop |
K2 1.26 1.21 1.8 1.37 wmarginal measzs 0.091 2,96 3.09 3.06 3.05 marginal means 0,113

. ombination Qa i BT AR T Z a0 2T AE i L 0.22

Ky 1.22 1.15 1.2; 1.23 c 12:887 3.1 '3.19 53"0’6"- qu ination ' 7
3.2. 4O DAS : 3.4, Harvest =~ =
Ny .70 1.9 2.12 2.25 1.79 9% 237 1.95 2.01  2.31 2.49 2.72 2.57 2.10 2,50 2.94 2,54 2,52
Ny, 2.25 3.04 2.48 2.65 2.09 2.76 2.84 2.72 2,60 .2.76 3.42 2.90 -2.87 2.44 3.12 3.17 3.22 2.99
Ny 2.59 2.76 2.97 2.64% 2,21 3.00 3.06 2.69 2.7  2.91 3.07 3.4 3.11 .2.54 3.24 331 3.12 3.05
Ny  2.81 2.8 2.77 2.72 2.31 3.00 3.02 2.81. 2.79°  3.15 3.22 3.07 3.00. 2.68 3.19 3.30  3.27 3.11
A 2.34 2,65 2.58 2.57 2.10 2.68 2.85 2.54 2.78 -3.05 2.96 2.88 2.44 5.01 3.18 3.04
Ky 185 2.15 2.29 2.02 o gor - 2.36 2.62 2.41 2.38 5 p. ofop
K, 2.50 2.79 2.67 2.7% marginal méans 0.079 .-2.92 3.09 3.02 3.02  marginal means 0.135
Kz  2.61 3.03 2.8 2.80  C.D. for A 2.97 3.0 3.25 3.11 . C.D. for
Kq. 2.29 2.63 2.53 2.7 ,comblna'l?:mn 0.158 3.88 3.09 3.15 3.05 combination 0.270

1S
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oowards vhe meximun nunber of buebghes wag observed ab
kg level and in the imitlel stage k, produced mazimun
humber of byanches. -

‘The interactlon effeet of KP, MK and PK weve signifie
cant at 40 deys sfter sewisg. Olmilexly WP ineractions
‘were lse significant of 60tk day and o harvest stoges
of growths

4 Leag Aves Index

fhe effect of WK on léaf area index (LAI) ab various
stoges of growth axe presented in Table 4 and the analysis
‘of vorience in Appendiz Ve :

ayglﬁeaﬁiaa~§£‘mi%§ﬁ@éﬁ:&ig@iﬁi&am@lg'iﬁil&éaﬁa&’%ﬁz
at all stages of gféﬁ%ﬁ and the highost LAL was oboserved ab
#hﬁ,highasﬁ lovel of nitrogen. The %ﬁ@a@&ﬁﬁté ﬁ% and h;
did net differ significently on 20 days afer sowing and gt
ﬁ@ﬁgﬁé@ stoges of growthe %igﬁiiiéaﬁ% effect of nitrogen
wee observed et @tﬁef-gﬁag@s;gﬁ growths

- The éffect of phosphorue on TAL was significant

oa 40 ond €0 deye after sowlogs On 40th doy o glighy
depreseing effect of applied phoophorus was observed beyond
gg level which hos vecorded the highest LaL., The somé



Pable &4. Fffect of Eitrogen, -Phosphorus and Potassium ,.on ‘Leaf

Area Index at different stages of crop growth.. . .

4.1. 20 DAS _ | 4.5. 60 DAS ,
B, P, P, B K K Ky K, %‘;"3‘“ Py P P P, K K K K, 1\(E§an
: 3_ ‘ . )
N, 0.8 0.4% 0.35 0.88 0.3% 0.88 0.3% 0.36 0.45 1.55 1.64 1.71 1.7& 1.56 1.71 1.71 1.66 1.65
Np 0.9 0.38 0.%9 0.52 0.37 0.29 0.39 0.53 0.49 2.01 2.19 2.17 2.19 2.00 2.16 2.17 2.23 2.14 |
¥3 . 0:52 0.5% 0.53°0.52 0.50 0.52 0.52 0.55 0.55 2.17 2.18 2.24 2.20 2.07 2.22 2.31 2.19 2.19 °
Ny 0.5 0.55 0.56 0.5% 0.52 0.56 0.56 0.57 0.55  2.18 2.24 2.28 2.26 2.10 2.28 2.54 2.23 2.24
520 10.50 0.50 0.51 0.52 0.48 0.5%.0.51 0.53 1.7 2.06 2.10 2.09 1.95 2.09 2.13 2.08
K; 048 0.47 0.48 0.49 o p o000 . .91 1.91 1.92 1.98 o Lo L
K, 0.51 0.51 0.51 0.52  marginal means 0.024 1.99 2.11  2.13 2.12. marginal means” 0,031
X 0.49 0.50 0.50 0.52  G.D. for 2,04 2,13 2,19 2.6 gL -
K,  0.55 0.52 0.55 0.55 combimation  0.049 1.96 2.08 2.16 2.15  combination  0.062.
4.2, 40 DAS - 4.4, Harvest - \ ~ ,
N, 0.87 0.94 0.95 0.92 0.86 0.92 0.97 0.95 0.92° 0.33  0.36 0.35 0.36 0.34 0.35 0.35 0.35 0.35
N, 1.05.1.52 1.17 1.6 0.99 1.21 1.23 123 1.17  0:38 0.38 0.37 0.36 0.36 0.39 0.39 0.36 0.57
N5 117 1.22 1.27 1,20 1.08 1.26 . 1.29 1.22 1.21  0.45. 0.49 0.45 0.41 0.43 046 0.45 0.86 0.45
Ny 131 1.32 135 1.31 1.25 156 1,36 1.3% 1.32 . 0.48 0.48 0.46 0.46 0.44 0.47 0.49 0.57 0,47
g%n 1.09 1.20 1.18 1.15 1.04 1.13 1.22 1.18 0.81 0.43 0.41 0.39 0.39 0.42 0:42 .0.41
Ky 0.9 1.02 .12 1,08 g o 0.37 0.40 0.42 0.38° o o .
-K2 1.09 1.26 1.12 1.21 marginal means 0,020 T Qult 9.44 0.41 -O.ll-’l'v marginal means 0.021
Ky 1.16 1.27 1.22 1.20 ' C.D. for O.24 0.43 0.40 0.39  C.D. for |
K, 1.3 1.24 1.20 1.15 combinetion  0.040 0.21 0.43 0.20 Q.40  coubination — 0.043

DAS Days after sowing

€9
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trond was ohoerved et harvest stage of growsth. Bub on 608h
day, the LAL was incressed with inereasing level of P up to
Py devel gud theroafter o decreosing tyond wep scen.

Applied potassium had aleo sigsificant effect on TAT,
axcept ot haxvest stage of growbh. On 20 days afbor powing
hig&aﬁﬁ LAT was @bﬁtrved &b k% 1@?@3, On 40 and 60 days
after oowing o s&ﬁgﬁ* increass in LATI a% K§ lovel zpd %h&gau
agier a decgonsing trend wae observed. Thers wae no signifi-
gant difference betwean ky and kg, 3@?&& on 40th and 60th
ﬁayg afﬁaﬁ govuings

The interaction effoct of WP, NK and PK were found
0 be %E%ﬁiﬁiﬁ@ﬁ% am 40 and 60 éays after a@wiagﬁ |

5w,§ﬁ@b@k;@ﬁ¢ﬁ§;

(22

required for 50 por cent flovering

The %ﬁﬁé@% of FFY on npean nunher of days régaifaﬁvféx
50 pex cent flowering ave procented in Table 5 and analysis
of verioned in Appendiz Ve,

- The effect of ¥ and £ in the number of days reguired
for 30 gééfﬁaﬂ%‘fl@w@ﬁia@'@@g aaﬁ&igﬁiii&%ﬂ%; Buk ab
highost i&?@iﬂﬁﬁ'yh@sghaxﬁs there waa~&i@mi§iaaa@ reduction
in the ﬁumhﬁr*af daye taken for attalning 50 per cent

. Bloweringe.



Table Se Effeet of Kitrogen, Phosphornes and mﬁaaﬁim: on 50% flowering (deys}

3725 36,92 36.37 . 36.62
37425 36462 36437 56487
5 37,92 37.37 36456 36.95

Heen /K 700 37.05 36484 36.73

26444 37400 - 37.69 B7.06 neang - 00405

ky
&p_ ’
i% 36612 B6TD  BTI2 3737 CeDe for combination 0.811
k | C
&

- 88
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The lnteraction ¢ffect of P, PR and RE weze aleo
found significently difforent.

D _ATTRIBUTES OF SESANGY

4 Humber of pods per planh ot horvest

The data chowing the mean number of pode at horvest
ara @2@&@%@@% iﬁ Table & aond @hﬁ aﬁsiyazg of variance in
ﬁ@geaﬁix”gs, .

Applicstion of " aﬁ§f3<$i@ﬁiﬁiggmﬁly influenced the

. oumber af @@ﬁglwa@ plants Thore wag @ decreosing trend in

~.

the puanber of gaﬁﬁ @%y@a& ag &@vgly Bug ﬁﬁa hf@&ﬁﬁ@ﬁ%ﬁ
mg and 1y, 4 aid m‘% éiﬁw aig&iﬁg&aﬁﬂya .

- Applied phosphorus 4i@ not chow eny significont
iﬁﬁ&&ﬁﬁaﬁ'aﬁ the nunber of @%ﬁﬁ nap plante

Fotasgium angi ieation recorded gignificant influence in

@hﬂ aum%ax @ﬁ g@éﬁ ﬁﬂﬁ zazinon &Qﬁ%ﬁﬂ'@f.§éﬁﬁﬂﬁéfﬁ‘@%ﬁﬁi?@ﬁ

ab kg 1@9@3; m&ﬂge was & Jecremsing trend in the tumber of
pods when fhe level of K was rajwa@ Ton kj %o k%a But the

- difierent troatueny s fron by $0 ky were SR par.

Eh@ iﬁﬁe@&ﬁ?i@ﬁ gffeot of NP and FK w&ga also found
immiflcaﬁta



Toble 6. Effect of Hitrozen, Phogphorus snd Pobtassium on the
, nunber of pods pex plant ab hagvest

. By

By

liean

22«80
By 2825 28,52 2845  26.92

22416

26,76

9885 20454

23,48 20,98

23.52 27.32

23,06  21.04
%093 25423
28,02 28.0%

| 29.45  27.36

22,05 26407

Ky 2965 29,25 2080 20445

Ky 25476 26420 28.27 28,05
ky < 26639 27.82 27,71  25.25

CuDe for merginel meams  2.952

C«Ds for combination

ky 2538 B1.88 20,35 2454 _

4305

L
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- @he effect of NFEK on She mean weight of g@é&‘g@ﬁ~glﬁaﬁ
are presented in Table 7 ond the analysis of variance in

Appendix VI.

The main effect of ¥ and P 048 not ehow sny influence
on the weight of pods per plant. But K hod significant
influence on the weight of peds per plants @ﬁe highest pod
'wa%wk@ wag ?Eﬁﬁnﬁﬁﬁ at kg lavel hﬁg@ﬁé which a é@ﬁr@awiag
trend in pod Wg#g&% waz obsepved.

The iﬁ%ﬁﬁéﬁ&iﬁﬂ'éiﬁéﬁﬁ of ﬁ@ wag alss found signifie
oanbs

The mean weighd ¢f ceed pew plont are presented im
@able 8 and the apelysie of vé@i&aﬁ&'ia Appendlx VI.

Eiﬁf@g@ﬁ &?y3iﬂﬁﬁﬁﬁﬁ gxaﬁaeaé ﬁiﬁni¢i&@§% iﬁﬁluﬁa@@ on
%hﬁ sead waxgﬁ% yﬁr ?l&ﬁﬁ ?ﬂﬁ%&&ﬁiﬁg the 1@?@3 of nitvogen
incroognd gaed wgigh% {517] %& 35 lovel, and ﬁh@&gﬂi%%ﬁ a ﬂii%ﬁt
deeline in the- &@%é;wﬁigﬁﬁ wag cboerveds Bub Shero wes go
diffoxence %@%@éaﬁ %ﬁﬁ‘tgga%méﬁ%ﬁ,ﬁ§ ond .

The ¢ffect of phoopherus on goed weilght per plant wag
oot significant buf an iﬁaﬂéﬂﬁiﬁg'%ﬁﬁﬁﬁ‘@aﬁ sboerved from the
P4 %ﬂ'ﬁﬁliﬁﬁﬂlﬁf | ' |



Pabla ‘?vn

Effect of Nibrogen, Phoopho
‘of peds per plant (g)

rug and Pobesecium on weight

B

| ?@E,

By

% 5

B

can

(i

343

2.52
5459
‘;agaz; |

2.9

2,67

287
2498

20@4 '

2475

L2 4;5@

2ol

3402

278

2473

2488

2498

2&53‘

2,60

2695

2489

2.78

2+86
&

258

FeU7

2088
2296
2,65

2447

2495

-

2,91
L

‘2e85

230

5436

2447

CoDs for morginel meoum  V.270

CeDs for combinatica

@&ﬁ‘&%

6C
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Fable B. XEffect ﬁﬁ ?i%ﬁ@@ﬁﬁ, ?h@ﬁ?h@&&ﬁ %ﬁﬁ Pﬁ%aﬁainm @ﬁ,w@&ghﬁ
: of s@@ﬁ pex plant {(g) , - -

B —
?ﬁl e B , ~.g€' B 32 . kﬁ_ k%‘ (-

0.88 W03 AT A3 0uI2 0D 140 15 1.0
146 4a36 423 T 120 W35 425 430 127
142 43 142 4BE 0 WAB 436 66 LA 1440
1055 31 32 — 135 45 LF9 A3 BE Ee

4.28 4438 4427 »z.;z% e 27 435 .34

102 406 .27 ‘3»0) : :
1426 128 4498 1436 C.Ds for marginal mesns  0.H3
138 81 140 127 OuD. for conblnsbion D227
127 163 4a23 127 | “

09



61

hLpplied @@ﬁasaiua,h@&»alé@ significant %ﬁfé&t iﬁ the
wadsht of seed poy plant ond the higheot feed welght wan
recorded at kg level of potaseiu.

The interaction offect of WP ond PK were found
significant, |

4s Podwsged vatioe

The effeet of KPK on pod-secd ratic are presented in
Tavle 9 and the soalysis of variance in Appendix VI

411 the main eiffects and their interactions had

- pronounced effeet on pod-geed ratio. The highest pod-geoed
ratio wos obmerved wi%&’l@was% lovel of nitvogen. The pold=
geed ratio decreased with increscinmg level of nitvomen up to
oy lovel ond then Shore wep & slisht inergase which was not
pignificontly Aifferent frem g level. ‘

Phoaphorus application had aigﬂiiie@aﬁ effect on the
pod-goed ratio and highost pod-geed pabio vag observed with
the lowest level Qﬁ @b@sghﬂﬁug‘ﬁyq}ﬁ The treatments yg,aéé
ﬁa\éﬁé noh éiﬁi@w significontly. | |

Applied potesgiun alee had eignificant infiuence on

pod=seed nratics The pod-sesd ratio declined with imcreage im



*Ea"éi@ Qe

Eﬁf@&t of ﬂitﬁ@@@@g ﬁhas@&@xkﬂ and Fotaopsivn on

p@&mﬁﬁaﬁ ratio

?ﬁ,

By

g

,  %3

ke

‘tean
5)

2a52
258
2,06
2405

2463
2.26
30 2.6

259
2.19
2.00
G488

2,64
2e35

2,18

2419

2.28
235

2432

252

2449
1,86

1499

229
2.30

179

179

2.53
2.35

2 agg )
2406

39 2 ’059 &

2428

- 216

2432

2e4i2

2,19

2,02

31»3%
228
211

2oBh

ﬁ.&a

'1&%‘3

2432
2.5%

227

2.08

2,28
2.33
2,02
2,02

CuDe for marginal meaong

Celle for coubingtion

D.088
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lavel of B« The %ﬁ@&#m@ﬁ%ﬂ Eﬁ ond Bty {490 and 30 kg gﬁﬁfﬁé)
were nob significoatly different. -

' The interactien effest of ﬁ?‘aﬁ&_ﬁﬁ were also found
b0 be significants | |

Se .u;;Q;,)pift“fgki?;y;gwéf

Eﬁf@ﬁﬁ @f §§K<@& the waiyh% @f b&mﬁa g&r glaat are
p&ﬁﬁﬁﬁt@ﬂ in %a%la 10 and the ﬁnalyszﬁ 6 va&iana& in
© Appendix VIIe

‘ﬁiﬁéﬁg@ﬁ‘aﬁﬁ gﬁa@g%@&u@ Poecorded significant @fﬁé@ﬁ
 on bhuss yield per @iéﬁ%i Higheet bhusa yield @a@ obtained
with highset é@%&l of aiﬁxag@ma The Ytrestnents iy and By
ﬂiﬂ aa@ ﬁiﬁfar @igmiﬁi&&@%&y¢

Applicetion of @ﬁ@g@hggaﬁvgia@ had significant affect
on bhusa weight per plant. Highest bhusa yicld was obtained
wiﬁg‘pg beyond which there,was po effects Phosphorug af
Pa lovel wag found to . be ﬁlgﬁiﬁiﬁaﬁ% foy gﬁ%kﬁﬁw apﬁimum
mma yields ‘

fgﬁgﬁgﬁi@m foiled %Qﬁﬁhéwwaay aignificont effect on
bhusa yield.

Interaction effect was found So be not sigmificant.,



Fable 10

. Weight of Bhusa pow plant (g)

Ty

Pean
w

3447

3.95

381
3493

. 3@%
3&55 _

3466

5499

Ba52
385
5 @619

B0

5«55
372

3.99

: ?;5&

406

3477
3472

3455

3485
Se7%

377

397

576

- 3.71

Cals for morginagl means 0213
D.082

C»De for conbipation

¥3
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The effect of NPK on the 1000 seed weight are prosented
in Table 1 and the analyois ﬁﬁ'?&ﬁi@ﬁﬁﬁ ia Appendiz VII.

A@glieeﬁi@ﬁ of ﬁiﬁxagaﬂ and phoephorug ?ﬁaﬂuﬁ&é
Eigﬁiﬁiﬁﬁaﬁ @fﬁ@@% @ﬁ 1000 soed %&ighﬁ bat piu&@ﬁiﬁﬁ &axlaé
Vo show any eﬁﬁ&aﬁ\em thip eharacher.

incressing the level of nitrogon beyond n, level

roeorded o depresuing effeet on 1000 seed vwelght. Different

Levels éf a&%xggaﬁ'ﬁg to a%_éié not differ sﬁgaﬁﬁi@a&ﬁly;

éypii@a%z@ﬁ of @hﬁﬁg&@ﬁuﬁ aleo Qﬁﬁdﬁﬂﬁﬁ %iga%ﬁ$can%
afiect @a-ﬁ;%& ﬁﬁﬁﬁ weighivs Highest ae@@ woight wes observed
with @5 level and iar%&am~imzva&a@ rocorded a declining trend.

| Thers wag no stgnificant aifference betweon Ghe tremtments

By and Py while @&v@a@'ﬁxgaiﬁia&atly difforent fxom p, and
Home of tho interaction effect was clgnificant.

7+ Zobal seed yield

Data on total secd yield sve presented in Table 42
~and the anglyels of ?%ﬁﬁﬁﬁﬁﬁ in Agﬁ@ﬁﬁix VI



Table 19.

Effect of Wibtrogen, FPhosphorus
00D sesd welght (g)

and Potassivm on

- "

Pa

Py

By

. Hean
ky '

2@?%“

5,06

3404

P

515

266

312
S22

Q&@@ |

5409

3615
299

e
2494
28%

»Qq??

299

511

2,76
5@@?
27

3402

2469
3400
3404
2495

gﬁﬁ%

.25&%

501
504

2;@9

300

508

2479

3,03

3«02
2497

2+97

3405

3.05
2+98
3@%1

3406

5407

5602

300

'Egﬁa

2.82
270
2482

, g;gg

g;@, for morginal ncangs

CeDe for combination

2439

2.92

2493

0116
00233

939



Table 12«

Effont of zﬁiﬂ‘w@@a. Phosphorus sod Fotassivm on
- Tobal Seed Yield (kg/lha)

P

By

B

?.»2 ‘ k&

¥eon

21166
25075
356,50
383.81

275462
35%.28

3&?&%?
§2? » "fﬁ

265475
30862

34384
33225

281.97

212
535+37

5%«;57

298.22
297.75

3{}%@%

2868.00

251,69 276.29

367419 303.25

340,13 416456

347,69 369431

286,81

313.55
350,51
585456

@

258425

1543

BAB.25
BUT.89

Bean PR

210.66

55735

312461

_ 5ﬁ5"3¢3‘1 4

27548~

339,39

ks
%2
ks
k-

27582
T
335456

54?:&‘3 VP 68

. 267400

333%1¢ﬂ

306456
308,87
358.81

296.19

25&&%
340444

304,086

CoDa.

C 0eDe

521,69 gm,ﬁg

fox mx*gmal neang .‘ﬁ?’é%

for combination 55,087

&9
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>_§p§a&¢aﬁﬁﬁm of nitropen and phoophorus produced
sisnificant influence on tote) seed yield. Highent goed
‘gﬁﬁiﬁ—ﬁgﬁ'@@%aiaa@;miﬁh ng level of nitrogen ond further
inevéape reégorded o degrenging brond. Howsvery the differenge
batween ng and m, mae not significent.

Seod yield woo not influenced by the applicetion of
phosphorug. |

Applied potassiun wes found o lscresse the seed yleld
and highest seed yield was obtained at ky level which was
o par with kg and ke 4

‘1&%&&&&%&%& cifest @%‘ﬁ?; FE and PK ﬁ@£ﬁ~ais@ found
 gignificont and highest ceed ymm was obtained from Bopalt,
ﬁ&mﬁiﬂ&%lﬁﬁﬁ ‘ ‘

a;,gam@}sﬁrxgéﬁx

The effget of NPK on havvest index are pregented in
@a%l@ %B and bhelr a&&ly&i@ af variance in Apy aﬁﬁiz’vzx.

Ag@li@aﬁi@m.@ﬁ ﬁi%g@g@ﬂ,&&gniﬁimaagly im luencsd
harveet index snd it wag higheat ab m§ level ﬁa&i@ﬁ@ﬁ hy
By levels There was no Si@ﬁiﬁ*@&?@ differencs in h@fvasﬁ

index when the level of ﬁiﬁ,agan was raieed ﬁggm‘mg 0 By



 Table 43

Lffeect of Nitrogen, Phosphorus and ?@%@ﬁsiﬁm on

Herveet Indéx

P4

P2

'gﬁ

El

gy

 Meoon
B

0+4%
Qet
D428
Q29

D28
029
ﬁgﬁjﬁ

Gs23
0.23
0.27

D25

ﬁwé&
Os22

0.26

0.20
0.25
Ue28
0.22

D28

0426
026 -
0.25

.25

D28

@iqﬁﬁﬁ
0426

Ca2h

.25
D.28

029

_ @agg
0.28

Da 2‘?
De2B

0425

026

G248

.23

0.25

026

0.26

'0.23
026
0.26

D26

Oe2%

0425

0.28
0.31

0426

| Ds23
026
023

0,21

@gﬁ@ .

0,26

0.24

CeDy Zor morginel means  0.028

CuDs fsﬁ-ﬁﬁﬁﬁiﬁatiﬁm

63
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_ ”me main. @fﬁ@a% of ?h@ﬁﬁhggﬁﬁ fail@ﬁ %o produce any
ﬁig&mgiﬁaﬂ% ﬁiﬁf@%am@@ in horvest indoxs Bub potaseium
‘showed ﬁ%@ﬁiﬁi@ﬁ&ﬁliﬁﬁimﬁﬁﬁ§'ﬁﬁsbﬁﬁ?ﬁ&@ index and the
highest velue of harvest lndox wae récerded ot I, level and
furtheor imex&a&a in ¥ %&é Bo - @fﬁaeﬁg The treatuent kﬁ wap
sigaiﬁiaaaﬁ%y ﬂimf@&@&% f@am kg and kg_whil@ 46 was @m p&g
with Ega |

- Tha iaﬁ@@a&ﬁi@@ efﬁa@% of PE @ﬁﬁ £ound sﬁgﬁiﬁiaama¢

The effect of WEK on dsy matber production oo
presented in Table 14.6nd tho avalyeis of variance in
E?@@mﬁiﬁ’?ﬁiﬁgA = C

%i%wmgan.aﬁﬁ ph@ﬁph@§n§ hod ?ﬁ@ﬁ@ﬁﬁﬁ%ﬁ @iiﬁcw 20 ﬁmy

matter production o¥ all ﬂﬁﬁg@ﬁ aﬁ groutha
. _ /
végﬁliﬁﬁﬁiéﬁ,éﬁ ﬂi§ﬁ¢g@a iﬂ@&%&@ﬂ@»@hﬂ.ﬁﬁy aakor
ﬁi@aﬁfi&@ﬁ%@f &aﬂ maxlous ﬁxg~m&ﬁﬁaz'waé'ﬁﬁ@éﬁﬁﬁd‘ﬁi%ﬁ _
ﬁﬁg&@ﬁ% level of ﬁi@ﬁ@g@% at gll stegee of goowbhs There
. gas 0o aigawﬁiaaat éiﬁf@m&&e@ in dfy matter produstion

%@nw@%ﬁ ﬁ@ aaﬁ n," lovelg on 60 gnd 80 6:3@ after &ﬁ%ﬁﬂ@u»

iﬁ&ﬁ@ﬁﬁiﬁg‘ﬁh& 1@?@14m$ @hﬁﬂ@h&ﬁ&ﬂ ﬁiﬁ@‘ﬁﬁﬁf@&@@ﬁ'

dgy ﬁﬁﬁﬁéﬁ p@ﬁﬁﬁ@@%ﬁﬁ %igﬁi£i@ﬂﬁﬁ1y a% all‘éﬁégéﬁ @f growthe .



Pable 14.

Di-y matter produc'cion at different

stages of crop growih (kg/ha)

- 30 DAS

371.56 383.32 388.13.

371,03 377.72 362.06 386.70 379.38

1%.1. 20 DAS o 3 60 DAS _ -
- - ] foan : . lean |
P, B, B B & KB B K @ 2, P, . B P, K, K, . Ky K, 3

N, 152.14 157.13 158.62 159.22 157.03 159.06 157.50 153.58 156.73 1145.91 1167.58 1256.12 1195.72 1166.01 1183.92 1210.80 1184.61 1185.34.
N,  170.15 176.25 180.95 181.87 170.00 177.81 181.87 173.5¢ 177.31 1222.7% 1439.90 1336.64 1325.60 1245.16 1349.61 1360.58 1379.52 1333.72
Ny 185.62 191.62 204.40 207.50 200,15 196.09 205.22 183.69 157.28 1290.25 1531.71 1355.01 1322.30 1277.51 1298.24 1385.97 1337.65 1324.82
N,  21%.06 225.94 231.28 217.06 221.4% 219.53 226.56 220.81 222. 08 1347.88 1357.20 1352.57 1441.10 1319.72 1408.98 1417.30 1352.75 1574.69
%%a{n 180,53 187.75 195.61 191.41 187.15 188.12 192.28 185.91 1251.70 1328.09 1322.59 1521.18 1252.07 1310.19 1343.66 1313.63. '
K, 175.31 185.94 193.47 193.91 ¢ p. for = - 1173.94 1272.03 1269.61 .
K2 182,50 184.84 196.41 188.75 marginal mean$ 7-681 1250.50 132%.51 1323.04 " €.D. for marg:.ﬁal o'
Ky 186.09 191.62 190.81 200,62  C.D. for 1315.85 1338.61 136458 - [eans | Ha.6%8

178.08 188.59 194,57 182,37 ~ coubimation  13.383 1260.51 1355.26 1333.11 S dbiEotion 89.393

14.%4. Harves$:
110%.37 1132.06 1175.5% 1152.50 115.93 1130. 62 1162.50 1162.81 1142.97

N, 374.52
1 .

W,  209.22 464,55 468.50 A7H.00 441,57 466.85 451.37 455.97 A5v.04 1190.31 1380.31 1508.75 1280.9% 1202.18 1295.62 1285.00 1357.50 1280.08

N © 429.60 485.3 49B.36 500.40 477.92 4B1.59 477.59 A71.70 A77.27 1259.69 1247.18 1505.62 1276.56 1259.06 1263.12 1284.69 1262.15 1267.26

N,  501.01 511.06 524.78.521.50 502.31 520.02 528.40 512.52 516.58 1303.4% 1309.37 1318.75 139%.57 1284.06 1358.12 1366.67 1516.87 1551.48

Nean ™ 428.59 458.12 467.56 471.00 448.51°461.62 458.63 456.72 220945 1268:98 1277.26 1266.08 1215.31 1261.87 1274.76 1269.84

K,  422.86 440,80 457.22 872.75  ¢.p. for 1150.00 1252.19 1233.75 124531 - ¢.p. for merminal |

X,  426.72 463.86 474.34 481.56  marginal means 12.013 1208.06 127031 1267.19 1305.9%  means T s2.0n9

K;  431.11 456.16 468.30 478,94 -C.D. for 1281.56 1253.8% 1319.69 1284.37  C.D, for S

K,  433.66 472.08 470.33 450,77 ~ coPblmation . 24.026 1222.18 1300.00 1288.54 1268.75 combinstion 105.8%0

(¥4
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Meximun dry cabber wee obtained with Pz level of phosphoug
on 20 deys after sowing and at hervest. On 20 and 60 days
ofter sowing, p, ond p, levels gave the moximin dry motter
productions The different treatments ﬁf&@;@@ to p, 414 not
ghow any differcnce on 60th dsys aiﬁ&ﬁ gowing and at harvent,
while Py and Py levols wese on payr 1o the wni@sal a%agaﬁ .
{26%& and 40tk ﬂag@ after sowing). Xowest leval ggﬁ) showod
glppificant ﬁ&ﬁi@reﬂe@ in 31? ﬁ%agag and pove the lawaﬁt

| dry metter @g@éu@*imﬁ«

Applied g@ﬁae@iﬁm aloo vecorded significany effeet on
4'§£§,m§%ﬁa§ ﬁ@éﬁmﬁ%ﬁéﬁ‘ﬁt ail é%ﬁg@& @ﬁﬁ%gﬁ~&&~2@ doye aftey
sowing. Bighost @ﬁyxw&ﬁﬁeﬁ wae obtained with ky level at .
all steges %ﬂ@ﬁﬁﬁtéﬁ-aﬁﬁh»ﬁayé aftoy sowing.

- The isteracblon ¢ffect of NP was significont on 40 end

60 doys afber sowing.

,thz¢¢? A% 1@%@@3

v ﬁg @i& goutent

The wffect of HER on 61l combont are prégented in
Woble 15 and bhe snalysis of ?&ﬁi&ﬁﬁ& iﬁ ippendix IX.

The major nutzients ¥, P apd K produced significant

- dpflaense on oll conbent of gemamum.



Table 95. Bffect of Bitregen, Phosphorus and Potessium on
-7 0l Content (%) _ |

Hean

By 50.8% 51,72 52.33 52408 51464 54{&3? 5’1}% E‘;’i;ﬁ%@ G170
By 52,54 53.38 5316  53.05 53419 5501 52.75 51,97 52498
ny 52,70  53s22 353,61 33:50 53.67 %n“i? 5312 52.06 5%’-*&&
B, | 52.99 534k 53.39 53.21 53.85 5420 55.00  51.9% 53426

Mesn B/K 52422 52.9% 532 32,96  53.00 5359 5241 - 51.85

By 52440 52091 53.62  53.41 | ‘.
By - D2.8% 5%6& “53;@: 55,67 CeDe for 'margmal meang 04650
ks . 52.31 52.7% 53.4% 52463  C.D. fox combiuation 14300

1, 59430 52,46 51,91 578

gL
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@5&&@ way &&-%ﬁ%@@&ﬁguiﬁ tyond in the ¢1l content by
increasing the level of nitrogen m§ to By level and furthey
inezoase failled Yo give any offect in oil content. The
treatment n, rocorded sigaificont difforonce with my, ny and
n, lovels of He |

in %ﬁé~ﬁa§@ ol ?h&@phﬁﬁuﬁg an inerease in pbosphorug
ovar ?ﬁ l@vel wan fouwnd Ho ﬁeezeaaa the 041 conbont and here
alao %he vax&@aw 1&?@1& of phoophorug from pﬁ 60 By did mot
show amyxﬁifﬁsxenaﬁi But Ghe ﬁf@@ém@at Dy rocorded ﬁi@@iﬁiu
cant difference with gg %o yg 1evelﬁ of ph@ap%@ruﬁ. :

E@%@ﬁ&iﬁﬁ”ﬁ?@liﬁﬁﬁiﬁé;&%fgg level recorded maximun
©11 content. ‘ﬁﬁﬁgvafﬁ higher levels of K recorded o decyeame
18 0il contents |

Iateracblon effecty were not sigoificent.

2« Provein conbend

The effect of NPE on proteln content aye presented
in Teble 16 and the analysie of varlanee in Appendisxt IX.

Hitrogeny phospborus and potassium prodused significont
infinence on the protein content of sesevum. Incyosped level

of a??&ﬁaé'ﬁiﬁfagam lncreamed oil @ﬁﬁﬁegﬁ'up-ﬁefag level and



Toble ‘16.

Effaet of Nitrogon, Phogsphorus and Potasaium on
Protoin Content of sceonum geed ()

Bg

Pz

Dy

k3

“n

Hean

™

20450
21458
2%.76
22«11

2159

22.82

22428
22:80

22+9%
2231

25404

22«99
22460

2259

29s74

27165
3&&%5

b

2%.88
2228
22,20

2992

22.72
22,69

22485

21.69

23002

23.05

2%.7%

2202

21,49

22457

22481

3@@?5

22920

22,57

22.65

2751

31%?1‘
2212

22,29

22461
Ea¢?@
22460

22424
22479
23.45

25,05

CaDe for narginal means 0.369
. 0.758

Galle for conbination

Gl
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ﬁ&ﬁﬁh@?!iﬁﬁ&ﬁ&ﬂ@ ahowed a slight decline in provein conbent.
The treatment b, wes on per with ng and vhich in turn wag

. sgain on par with m, level, but significantly dlffeveut
£rom nge I

' The mespn data ob nitrogen content of §lﬁﬂ% at various
~stag;aa of growbh are Qﬁﬁﬂ@ﬁﬁﬁé iﬁ Table 17 snd snelyeis of
vewiasaa in &@ggﬁﬁix X

&@pli@&%m@a @ﬁ aitwagam ﬁugﬂiflﬁﬂagiy'iﬁﬁlﬁﬁﬁaﬁﬁ ﬁme

- nitrogen a@nﬁﬁmﬁ ﬁf @1@&% at all stapges of growth and the
nighoot I content was observed ot the highost level of N

(70 kg N/ha) st 20, 40 and 60 dayo after sosing. There wee
pignificant &iﬁf@@@aﬁa in W content of plant ot 20 éaya*af@@?
gowing. DBut éﬂ %ﬁ?&uﬁay iy, recorded &iﬁﬁifiﬁ%ﬁ%‘éiifﬁxﬁﬁﬂﬁ

- from n4 o By while By and By Were on pave On 60th day
bighar levels 140w 2y and m, failed o make any sigoificant
diffarence and mﬁ.wag gignificantly differcnt irom the other
two lower levels (ny and By)e AL haxvest ﬂ@ﬁge the diffepent
levels Byp ﬁ§ and By ghowed no éiffefaaca amﬁ the lowesd
lovel (mq) was significantly diffewent frem “the other three
lovela. '



" 17.1. 20 DiS

Table 17.

| 17:3. 60 Das

’Nit.‘t'ogeh-qoptent- of plant at different stages of cropgrpyth (%)

DAS : Days affer sowipg

: — . — “Hean : T Eean
P, B P B K B YK R o@m P B P B K X kB L @
N, 409 4,12 4,12 4,20 443 4,13 44% &A% 413 243 243 2.4 2,43 2.44 2.44 2.43 2.42 2.4%
Ny - 4,36 4,54 4,51 4.50 4.39 4.48 4.50 553 448 2.47 2.64 2,68 2.71 2.65 2.55 2.59 2.69 2.61
Ny 467 4,70 4.72 476 4.70 470 473 472 71 2.7% 3.00 2.91 2.97 2.92 2.78 2.95 2.97 2.90
N,  4.88 4.88 4.87 4.86 4.84 4,90 4.89 4.87 4.87  2.96 2.92 2.91- 3.00 2.92 2.92 2.97 2.98 2.%%
' ,gg;gn 4,50 4.56 4.55 4.58 4.52 4.55 4.56 %57 | 2.65 2.75 2.93 2.78 2.78 2.67 2.74 2.77
E, 4.48 4,53 4.52 4.54 o g for.. S 2.67 2.4 2.74 2.81 C.B‘vfor -
K2 : 4.50 4,56 . 4,54 4,62 marginal means 0.055 2.65 2.65 2.61 2.79 pmarginal means 0.“}02
K, 4,51 4.59 4.59 4,58 C.D. for 2.69 2.76° 2.76 2.73 ©.D. for :
K, %53 4.56 4.58 4,59 combination 0.111 2.5 2.87 2.81 =2.y9 combination 0.204
17.2. 40 DAS | ) 17.4. Barvest ' :

N, 3.1 3,12 3.15 3.16 3.13 3.13 3.15 3.15° 3.4 1.89 .92 1.93 2.0 1.90 2.02 2.02° 1.91 1.96
: W, 3.33 3.36 3.37 3.41 3.33 3.38 .3.33 3.38 3.37 2.09 2.22 2.21 2.1% 2.5 2.17 2.22 2.17 2.18

Ny 3,40 3.45 3.50 3.52 3.45 3.46 3.48 3.49 3.47 2,28 2.2 2,31 2.32 2.27 2.25 2.28 2.31 2.28
N,  3.55 3.60 3.61 3.62 3.57 3.58 3.62 3.59 3.5 - 2.20 2.25 2.34 2.33 2.21 2.26 2.32 2.33 2.28
Wean ™ 3.55 3.38 3.40 3.45 3.37 3.39 3.41 3.40 2.41 2.16 2.21 2.22 243 2.18 2.21 2.18
Ky 3.34% 3.37 3.36 3.4 o poogor 2.5 2.07 2.21 2.20 ¢ p, for |
X5 3.31 3.40 3.41 3.43 nmarginal means 0.108 2.1 2.17 2.21 2.20 marginal peans 0.136
K5 3.36" 3.3 3.43 3.46 C.D. for: 2.47 2.20 2.21 2.26 C.D. for -
K, 3.80 3.37 3.42 3.42 combination 0.216 - 2:09 2.1¢ 2.21 2.22 combination - 0.273

L2
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Twcept on 20 days after sowing, epplied P had no
gignificang @fiﬁ@ﬁ.@ﬁ~§ gonbont of pland. On 20th day the
nighost ¥ contont wa@ rocorded at paxioum lovel of P (p&)
which wes on pay with py and pp but slgnifiesntly diffesent
from Pgee ’

Potaseium applicetion feiled to show any significant
influence on i contont of plants. Bub ineressing level of
K inereased thely conbenb.

%&@ iﬁﬁéﬂﬁ@ﬁi&ﬁ‘ﬁiféﬁ@ﬁ'ﬁ%ﬁﬁ not cignificants

The vosult of W content of pecd ave presented in
Fable 48«1 and th@‘amaiygigraf varisnce in Appendixm X,

\ %&@ &&@@& &&%@§@@%@ Hy P'anéfﬁ recerded gigﬁiﬂﬁeaaﬁ
'iﬁﬁia@mﬁgfﬁﬁ'ﬁ gontent of moeds. The highest value of N was
recorded ab oy level (50 kg B/ha) and furthey ingrease
ghowed o olight doclioing trend. But the éi@fﬁﬁﬁﬁt troabe-
mente By, By and W, levels (30, 50 end 70 kg F/ha) 4id not
differ mignificontly. |

Tnovessing Ghe level of phosphorus imereased the N

“gopbtent of ﬁﬁ@@'@gﬂ'aigaﬁﬁﬁ.ﬁ~@@ﬁ@emﬁ wag observed alb
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Table 8. Iitrogen,; Phosphorue snd Potapsium
‘ : content of seed () , '
18,1, Witvoren eontent . S ——
. SEQFER. CORIOKY e : TR
_ pg by by Pa Ky Ky Ky M -
B4 - Be32 ﬁwm 5655 3468 300 358 3450 347 D40
@g 345 355 5-65 G468 Be45 . 3456 B63 35467 3.58
By 587 5s65 DeE6 F.6T B3k 3 55 .62 B.68 35.59
my 353 3.59 355 3465 3035 3.57 3.64 365 3.58
DL 345 346 3.50 G5 3.38 3455 3460 3.62
ky 332 3.07 356 359  gp, gor |
ks Bed45 BeB5 3439 Be6h margingl meane  O«941
Kg D7 BeB2 362 370 CsDs for o
kﬁ% 3,558 3,61 364 ﬁ.ﬁ? .gombination 0.282

Tng TO7  0aBG 0.50 047 0.48 0.88 040 0,48
Ny OB 0o89 0,50 0,58 0.51 0.50 0.50 0,50 0.50
ﬁﬁ 649 0450 Q.ﬁ? i}gﬁﬁ 45‘1 0.51 0451 @¢5?4 D51 -
ﬂ& 7 {,};5"3 u%} . cfé’? ( {%530»5@ Qaﬁ’i 4 ’5&5’1 i};ﬁﬁ @'6551

HGBL ™ 0,48 0,49 0.50 0.53 0e49 0.50 0,50 0.51

Ak‘v’i : @*@8 0449 {};5& @‘5’? | sf;»i}. for - -

k, 0048 0.80 0,51 0452 morgingl wesng  0.015

Sy 048 OufiB - 0e50 0.5  CaDy for |

Thy 0.6 0.5 O 0u47 043 0.5 0.47 0,49 0.6
De88  0a49 031 054 087 0450 0535 0455 0451
By 0,52 0.55 0,52 0.50 0,59 0.51 D55 0452 0452
3334, 055 06535 0452 0535 050 0.52 054 0,55 D53
%ﬁgﬁ wa*@ @tﬁi} 050 @-;5-‘3/ @uﬁiﬁ?- a"%?, 6,5‘1 9052 -
M k*; @0‘3‘? Q"”%? Qﬁ’w? ﬁel}g 53« Tie g$§
Ky 0a50 0.9 0.4 0,90  sarginel means 0,072
ky  0.51 0452 0,52 0,52 Caby dor o
k, 0.2 0.52 0,52 0,z combimation | 0.0%




maximus level (p, level) of P+ Thewe was no signiicant
difference betweon the treatmente By, ond @agamﬂ“gimilaﬁ&y
$he Sreabuent Py wag aa.g@&&%it& Bqe

Applied ¥ alwe aﬁ%ﬁt@é éigmiﬁi@&a% effget on the
i content of Soed and hore aleo the highot N content was
obgerved ot saximum level of potassium ik# level)s There
wag no diffarence in trentmeonts from Ky %0 k. a

- The iﬁﬁ@gaéﬁﬁ@a effocke wera not ﬁigﬁifi&&&%q

m&@ afﬁaa% of ﬁ?& on ? Q@ﬁﬁ&ﬁ% of plm@ﬁ aﬁ differeny
ptioges of ﬁr.wﬁﬁ are gﬁ@@%ﬁ@@ﬁ in @%b&@ 4% and the aaﬁlysia
of variance ip 5@@@&@1% s o

ﬁiﬁmﬁﬁﬁﬁuagﬁliEQ%iéﬂTﬁi@ﬁiﬁiaamﬁiy'iﬁﬁiﬁé@&@é the
P content from second stage omwerds. On 40 deys atter .
sowing, &iﬁﬁ%ﬁ@ﬁ% 1@?@iﬁ of W ﬁﬂ@& By b0 m§ did not differ
gignificantly a&ﬁ_ﬁhe.ﬁ‘ﬁﬁgﬁegﬁ ﬂa@:&gﬁaé with increassd
© level of ﬁ&%&%ﬁﬁﬂhﬁéyﬁﬁﬁ'ﬁg,lavél (30 kg W/ha)e There wos
no ﬁi%ﬁiﬁi&%ﬁ% difference betusen treatments by and n, levels
on 40 égyﬁ~ggﬁgg'ﬁawigg@ On 60 daya sfter @@wﬁng'ag-aﬁﬁ Dy
ievels wers on pay and which diffeved significently from
other two lavele {ﬁ% aa&tﬁg}g ;ﬁﬁ ﬁaxﬁeﬁﬁ ptage also,



. Table 19.-

‘Phospliérus.cdntent of plant at different stages of crop gxowth @) .

19.1. 20 DAS 10.3. 60 DAS _ (

. _ ' —¥ean ' - Hean
P, B Py By K K KB K (@ P B B B L B B G @

N,  1.02 1.05 1.07 - 1.08 1.06 1.08 1.05 1.03 1.06  0.83 0.5 0.84 0.85 0.8% 0.8+ 0.8% 0.85 0.84

N . O¢99 1 005 1005 ,l 008 ) 1 005 1 007 ,l 003 1-02 1 004 00?9 0.8!" 0089 0086 . -0082 0.84' 0088 0083 0084'

Ny  0.99 1.02 1.09 1.09 1.05. 1.06 1.05 1.04 1.05 0.85 0.87 0.88 0.90 0.87 0.88 0.87 0.86 0.87

Wy 1.00 1.06 1.09 1.07 1.07 1.08 1.06 1.02 1.06.  0.83 0.88 0.89 0.92 0.87 O.859 0.89 0.82 0.88

flﬂjg‘? 1.00 1.04 1.07 1.08 1.06  1.07 1.05 - 1.03 0.82 0.86 '0.88 0.88 0.85 0.86 0.87 0.8

K, 1.00 1,04 1.08 1.1 C.D. for 0.82 0.85 0.83 0.88 Cc.D. for

K5 1.02 1.06 1.09 1.11 marginal means 0.024 0.81 0.8%¢ 0.8% 0.90 marginal means 0.026

K, 1,00 1.05 1.07 1.07  C.D. for_ . 0.85 0.87 0.86 0.89  C.D. for ,

K,  0.98 1.02 1.07 1.0 . SomvIRATen 0.048 - 0.81 0.85 0.88 0.8  combimatien  0.053

19,2. 40 DAS -+ - - ' o . A19.,4. Harvest - : 4

N, 7.05 1.06 1,05 1.09 1.08 1.08 1.05 1.04 1.06  0.83 0.83 0.83 0.85 0.82 0.82 0.85 0.8+ 0.83

N, 1.08 1.11 1,07 1.06 1,06 1.11. 1.08 1.06 1.08 0.78 0.80 0.85 0.87 0.82 0.82 0.81 0.8+ 0.8

s 1.02 - 1.06 4.08 1.03 1.06 1.0% 1.05 1.03 1.05 . 0.80 0.82 ©.86 0.88 0.5 0.82 0.86 0.85 0.84

N,  0.97 1.04 1.03 1.03 1.03 1.02 1.01 1.00 1.02. 0.81 0.86 0.88 0.87 0.85 0.8 0.86 0.85 0.8

Eean  1.03 1.07 1.06 1.05 1.06 1.06 1.05 1.0 0.81. 0.85 0.85 0.86 0.85 0.85 0.8+ 0.8 ‘

K, 104 1.09 1.07 1.0 g gor _ 0.79 0.82 0.85 0.8 ¢ p, for

AKE 1.04’1.09 1.07 1.06 marginal means 0.033 0.81 0.8% 0.83‘ 0.86 marginal means . 0.022

Ky  1.03 1.06 1.06 “1.05  C.D. for- ‘ 0.81 0.82 0.85 0.87  C.D. for

K, 1.01 1.03 1.02 1.05, combimation 0.067 0.2 0.8 0.83 0.85 = comvimation 0%

" DAS : Days after sowing

I8
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fhare wee no differvende in @Eﬁﬁ%m@ﬂ%é‘ag amé.uﬁ while 4
and B, wocorded the lowest P conbent, '

P%@ﬁgk@éﬂé also recoxded pomitive influence on P
content of plant and iﬁ&%@a@@ﬁviﬁvel‘af P ghowed an lboreage
inz trend excopt on 40 daye nfter gowing. On 20 days efter
gowing thove wag ﬁé»éﬁﬁﬁéﬁ@ﬁﬁ@‘%ﬁ%W&@ﬁ)é& and §§, while

during loter sbages the levels f@@m Py Y0 Py WeRz On par.

Except on 20 days @ﬁ%&§ a®%iﬁg,.ﬁ'a@@liaa%i@ﬁ did net
infivence the P content of planbe

The inberaction effeets were not significonb.

Phosphorus content of

Seed

 The wnean data en P éonbent of ssed sre presgented in

Table 18.2 and the anslyeio of veriance in Appendix X.

Nitrogen and Phoophorus zacorded significent influences
on P content of geed while K failed to show any sipeificant
offente '

The highest P content wes choerved et by level end
further incrcase in ¥ 4id not show any effeceh. The
diffevent levels of nitvogen from m, 5o n, 31d not affect
the P conboent of Beeds | | |
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4pplied P ab higher levels incressed the P content
aa@ hig&$$% P content wag obfained a% higﬁﬁz% level. Bub
thege wag no significent ﬁiﬁﬁ@ﬁ@ﬁﬁ@‘iﬁ‘%ﬁeat&éﬁﬁﬁ from Py
%0 py and p, showed significant difference with other
treatacnto.

The interasction effocts were not gignificant,

Potagsivn content of plant et differventy sbamas of arowbh

‘Data on the eifect of RPFK on §§taggimm'e$&ﬁ@ﬂ§ of
plant at different stages of growth are presented in
Table 20 and the &nﬁ&g@i@:aﬁ vorignee in Appendix XII.

Applied ﬁiﬁ@ﬁ%ﬁﬁ gﬁ@ﬁu@aé gignificany iﬁflﬁ@&c@ on K
eontént of plant ab alz'@tagﬁs*@f.ggﬁwﬁﬁg At initial and
final %ﬁagﬂﬁ bigheat level of mitrogen vecorded highest
X contente But durisg 40 ond G0 days after-eowing the
hir% st K egm“&m% was oheerved a% kg level (30 kg xai/ha).

““@ﬁﬁﬂ WAl 8o @iﬁ%@ﬁ@ﬁca hetween the %x&aﬁm@n@g g and né

on 60 days after %@@ia& &aﬁ a% harvent,

%ﬁ@agﬁazﬁﬁ-aiﬁ@ @%@ﬁﬁﬁ@ﬁ gignificant ¢ffect on the
E content of plank ab 20th and 40%h doys after sowisg and
gt hﬁﬁ@é%ﬁ; T4 15 peen thet highest E content was recorded
at @§ level on 20 @ﬂﬁ‘ﬁﬁ‘ﬁayﬁ afser ﬁ@ﬁiag‘am@ ﬁu&%ﬁarl



Table 20. Potassium content of plant at ﬁifferent stages
| : - of crop.growth & " '
20.1. 20 DAS ' ' 20.3. 60 DAS ,
Hean ‘ ' : — ~ Hean

1 1 2 .
0.86 0.8% -0,92 0.80 0.85 0.8 0.88 0.87 0.85 1.02 1.05 1.07 1.00 0.%6 1.02 1.0 1.06 1.05

N
1 .
N5 " 0.97 0.95 0.99 0.87 0.8% 0.%4% 0.9 - 0.96 0.4 - 1.12 »1.05 1.08 1.04 1.03 1.09 _1.08 1.09 1.Q‘7
3587 0.92 0.92 0.97 0.87 0.89 0.95 0.95 0.9% 1.06 1.09 1.08 1.07 1.03 1.07 1.11 1.09
K, 0.85 0.83 0.95 0.86 ¢ p. for - 1,02 106 1.0% 0.9 ¢p. for
LN 0.9%3 0.90 0.92 0.88 marginal means 0.029 : 1.97 1.0 1.08 _1.04!- marginal means _0.029_
K, 0.94 0.9% 0.97 0.86  C.D. for . " 4.08 1.12 1.13 1.12  C.D. for |
K}, 0.96 0.9% 0‘9.8‘ 0.87 comblnatlon. 0‘.059_ | 1.06 1.12 1.08 1.1 copbination - 0.058

20.2. 40 DAS o Lo 20.%4. Harvest ) . o
0.95 0.97 1.05 0.95 0.95 0.97 0.93 1.00 0.98  0.75 0.77 0.78 0.7% 0.92 0.74 0.7 0.79 0.76

1 - .
N, 1f09 1.17 1.16 1.00 1.08 1.09 1.12 -1.13 1.11 0.79 0.92° 0.87 0.87 0.84 0.85 0.87 0.92 0.87
N§ +1.13 1.09 1.09 0.%% 1.05 1.07 1.08 1.06 1.07 0.21 0.93 0.9 0.97 0.%0 0.95 0.97 0.95 "0.%4
Ny, 0.84 0.86 0.94 0.89 0.84 0.88 0.92 0.82 0.88 0.99 1.01 0.98 0.98 0.97 1.01 0.92 1.00 0.99
o T - - - - g -
1%,‘}1%“ 1.00 1.03 1.06 0.95 0.98 1.00 1.0 1.03 ~ 0.86 0.91 0.89 0.8 0.86 0.88 0.91 0.92 .

K,  0.94 1.00 .1.05 0.93 6.D. for © 0.84 0.85 0.89 0.8 D for — :
Es 1.00 1.01 1.05 0.95 parginal means 0.036 0.87 0.82 0.88 0.87 parcinal means 0.023
K5 1.02 1.06 1.08 0.94 Cc.D. _for. ) 0.87 0.93 0.%0 0.92 C.D. _:for_ .
K, 1.05 1.03 1.05 0.97 co‘x‘nblnatlon .0.0'71 0.88 0.96 0.91 0.92 - comb;natz_.og | 0.0fl-‘?

DAS : Days after sowing -

-

P
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incronse showsd a declining trend. éﬁ 60th day alfber

sowing the effect of P wos oot pignificont. Bub st hazvest

£ content wﬁs maximum ol Ps igvel and here sleo an inerease
in applied §heﬁph@xu@ %@é@ﬁﬁ@ﬁ a éeexeaaeﬁ efiect on K cone
tent of plant. There was no difference vetween bthe treatments
P4 and By OB 20 days afser sowingy Py and ps on 4G deys afber
gowing and @2 5o p, ab harvest stages of growth.

fpplication of potesglun also gﬁ@aueaa gignificant
 effeet on the K content of plent at ell stages of growbh.

The X aaaﬂ@ﬁ% wag noxinun at RE level on 40 ané &0 éagﬁ’af%@?
ﬁawiﬁg bayond which there wae o decroasing %aené¢ But K
content was m&%ﬁa&m with kg level on 20th and harvest gt@g@s B
of growths The @iigayaa% g@&u@&ﬁ@ﬁ-kag kg ‘and k, were on
pax on 20 aﬁﬁ 40 days efter sowing. Similarly the different
levels of K @t.ﬁgvaﬁa-k& §$u15 ot exert noy diffecrence on
€0th dey after sowing and haxveste

The lateraction effect of NP was significant on 40 and
60 deye aftcr gowing ond alse at haxvest.

Potasciun content of soed

The mesn data on K content of ceed pre presensed in
Pable @8., a&ﬁ analysis of Vaﬁi&ﬁﬁ@ in A@r@nﬁix s
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| It ic scen that spplied aitrogen significently |
ingivenced the E content of poed. The highest X conbon$
wag obferved at highest level of miﬁﬁag@m@ Eﬁ%'ﬁh@x@ wag
ne significant 4liference in treatmonts from ny bo m, lovels.

Phosphorue 4id not hove any effect on K centent of seed.
Hut potmcsium produced sipnificent influence on X sonsent of
seed and highest K conbent weg @%ﬁsxvaé a% highest ¥ level.
‘4he treatments k, and kg wore on por and Lﬁ‘waa alzo on pap
with Lzﬁ Buy k% wag found o bo superior to kq and kgg
There was alsy ne difference bolween the c%@@ﬁmﬁ&%@ kq and

g@ in im&@ﬁa&zﬂ@ %ﬁ@ ¥ gontent of peed.

The internction effecte of NP waep alse found gignifi-

eants

by _plant as difforent stages of growth

The e¢ffeet of WPK on the uptoke of ﬁiﬁﬁ@g@ﬁ by plank
at different shazes of growth sve furnished in Table 21 and
the snalyeis of varisnee in Appendix XIIIL.

The major putrienss X end B oxerted elgeificant
influence on the uptake of nitrogen by plant at all stages

of grouwth, Maximum N uptake @es observed at highest level



Uptake o:t FRatrogen at different stages of crop growth (kg/ha)

Taple Voo P
21.1.. 20 DAS ' ,, , 21.3. 60 DAS
¥ean : ‘ : - }
B B B B K B 5 B om P P B By K K K K, (R

N, 6.37 [6.57 6.51 6.69 6.49 6.53 6.51 6.50 6.51 26.36 27.25 27.75 27.64 26.67 27.12 27.67 27.54 27.25
N, 7.45 8.00 8.1+ 8.17 7.87 7.97 8.13 8.4 7.94 28.70 35.88 35.49 33.15 31.43 33.85 33.39 34.55 33.39
Ny 8.7 2.00 9.64 9.88 Q.40 9.22 9.61 9.02 9.31 34.88 37.74 37.37 36.63 34.95 35.06 39.03 37.58 36.66"
Ny 9.11 11.03 11.26 10.57 9.47 10.66 11.03 10.77 10.89 37.06 37.59 37.48 41.00 36.32 38.95 39.95 37.91 38.28
3l ;> 8.62 6.89 8.85 B.21 859 5.8 6.61 51.75 34,62 34.53 34.61 32.34 33.74 55.01 34,40

K, 6.67 8.49 B.80 8.87 3 sop | | 29.37 33.06 32.82 34.13 5 5 pon -

K, 8.18 B.42 8.96 8.76  marginal means 0.485 31.62 34.60 34.05 34.71 marginal means 4.274

K;. 8.4 8.8 8.81 2.25 c.D.'-.fcr_ 2 ' '33.76 35.09 35,70 35.50 VC.D..for. . .

Kll- > '_;8.3-'1- "8.67.. 8.98 g.hn combination 0.970 A 32,25 35,71 35.53 34.09 combination . ‘2,5'49
21.2. 10 DAS 21.4. Harvest @ ' ,. )
hN,I 11.38 11.58 12.06 12.34 11 .69 11.83 12.05 14'?8 11.84 16.86 14.15 _17.92 1Z2:77 16.91 15. 4-1 1‘7.68 16.71 16.68
N2 13.64 12.45 15.69 15.92 14.29 15.13 15.09 14.97 14.92 ° 19.07.21.97 22.08 21.44 19.70 21. 05 21 84 21.97 21.14
NBA 14,51 16.71 17.22 16.34 16.3% 16.65 16.55 15.19 16.12  19.76 21.03 21.94 22.24 21.27 20. 73 21 18 21.79 24.24
‘ Nq_ 17.66 18.37 18.98 15.88 17.94 18.63 18.92 18.20 18.47 20.24 22.04 23._06 24.56 22. 03 22:71 23.21 21.75 22.42

K1. 14.07 1%4.96 15.46 16.02 c.D. :EOI ’ . : A1_7-77 20,33 20.26 21.55 - C. D. for |

K‘2 14.19 15.22 16.25 16.58 . marginal means 0.‘747. - 18,70 18.24 21.53 21.43 marginal means 1.665

;. 14.53 15.28 16.16 16.64  C.D. for_ : 20.43 20.38 21.43 21.67  C.D. for' -

K, 14.40 15.62 16.08 44,25 ~ co@bimation  1.435 19.02 20.24 21.79 21,18 c¢ompimation  3.331

DAS: Days afier sowing

L8
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of nitzogen. Txcept at hapvest, N showed significant effect -
at cach level of nitrosen application. éﬁ,ﬁaﬁ?@g% stage )

thore was no Gifference in treetmenie from n, o ny levels

Gn 208h and &@tﬁ,éayﬁ‘aﬁvéx é@@ing, phosphorue at Pg
Tevel recopded the meoximum nibtrogen uptske. Bub on 60th day
and at harveest maxinon upboke wag obtained at yﬁ'aﬁﬁ @%ﬁiavala
rospectively. There wes no signlficont difference between
-%ﬁ%é%@%ﬁﬁﬁ'@ag ?g»&ﬁéiy@ at all ateges of growth. ,Eu@7gﬁ
showed eigniflcent differvence with othor tresiments.

Applicstion of pobassiun could exert significant
influonce only ot 60 doys aﬁﬁgﬁ'a@wi@g. Mazioun uptoke wag
zecorded ab ky lovel ot sll stoges of growbh.

The inboraction cffeet of HP wes pignificant ab

GO days after powings

1] ﬁakehﬁgAﬁiﬁﬁagaﬁ;kygﬁagg

The meen datn on nltrogen upbake by ¢eed are presentdd
in $able 22,1 and analysis of woriance in Appendiz XIII. |

Nitrogen application significantly influcnced the

" W uptake by ceed end highest upbake of N was observed av



2£ﬂﬁﬂﬁﬁ;%aa§‘¢f Witrogen

Fobtagaiua by

Teble 22, Uptake of ﬁi@z;gaa, Fh@@§n@xns

goed (ke/bhn
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ﬂ; lovel aﬁﬁ fﬁx%ﬁsm incresee ﬂevealeﬁ a slight decli ﬁimg
effect. Bud the aifference between oz and B, was not
gigniticant.

&@plﬁaﬁ phosphorus did not pnaéﬂae 8z nifi&anﬁ @ifﬁﬁﬁ
on the upitake of N by,@eaﬁa The higheot ﬁpﬁak@ wag ﬁ%@@ﬁﬁ@ﬁ
at p, level and inereseing the level of P beyond pp level
showed a declining teend. Bub the verious trestmouts p, to
Py 4id nod é&fﬁe& gignificantly. o

'ﬁﬁﬁﬁﬁﬁiﬂﬁ’ﬁiﬁﬁ'ﬁﬁﬁﬁﬁﬁﬁﬁ signdficans ¢ffect on the
uﬁﬁa@@'af~ﬁiﬁ£@?e§ by gocde ﬁh@ highest uptoke wao recorded
at ka 1@?@1 and further lneresse vevoaled a deelining trend.
V%h@ uﬁ@&fﬁ@ﬂﬁﬂ a§ and k# gid nos %&aw any differvence wheress
kg was on pam with ng "

The interaction eﬁi@aﬁs of BP agﬁ PR uwere al@a
ﬁigﬁiﬁ&@&ﬁ@ on the B u@%gge hy Heeds

Total upieke of Hitzosen by Fleny

The effoct of NPK on the bobel uptoke of N by gignﬁ axo
presented in Table 25;1 aﬁ@ 3&@ amelysis of vorisnce in |
Ap@@ﬁ&iﬁ"ﬁﬁi¢

The me ng&ﬁ,ﬁn txients Ny ¥ ond K slgnificantly influenced
the %@%Ql:ﬁ@%&k& of ai@x@g&m,%y plants ‘%ﬁﬁi@ﬂﬁ wpbake of W



o
bt

wag cbserved ab hi%&&%% level of H. Tho trestument n, was
@§ 93§ uith ng.whiﬁﬁ iﬂ‘ﬁﬁﬁﬁ.ﬁﬁsv@ﬁ'gaﬂ Wiﬁﬁ»ﬁgs Dub My
showed eignificant difference with nye. Lowest uptske was
obzerved at lovest level of nitrogen (n4).

Phe lowest level of P €§13 woe eigpificantly diffevent
from other levels whorvead higher levels of P (from ps o py)
wero on pars Nere slso the highest level of P (p,) recorded
noxinun upteke of nitrogen. | | |

§v$a%h¢ugﬁ»a§§1£§é'ﬁ ggéémgaé gignificont gffoet, the |
 highest uptake was obsexved at ky lovel, Thore was a
decyeasing trend whon the level of K waes ineregsed bgyond
kg The éiﬁﬁér@ﬁﬁ levels of K from k, to k, did not differ
glgriticantly.

Tha intesaetion @ﬁf@@ﬁs waere not significent,

Uptake of Phosphorus by plent ot diffevent stoges of growth

The effect of NP oh he uptake of phosphorus by plant
at different %ﬁmg&ﬁ.ﬁf growth ﬁﬁ%'ﬂﬁ@ﬁ@ﬁﬁeﬁ in Table 2% and
tho enalyeis of veriance in Appendiz XIV.

Appliod nitrogen produced gignificant offect in
incrensing P upteke at all stoges of growth. On 20th day



ent stages of crop

growth (kg/ha)

Table 23. Upbake of Fhosphorus at differ
23.1. 20 DAS - ' 23.5. 60 DAS. o
T Eean _ : A ~ Hean

P‘l P2 1’3 4 Pq_ K1 I2 K§ K4 (%) P‘l PZ P3 P4 K1 K2 K3 K4 (I%a)m
N1 1.55 " 1.63 1.720 1.72 1.66 1.70 1.66 1.59 1.65 9.51 9.71 10.37 10.15 9.82 9.83 10.22 9.86 9,93
N, 1-63 1.86 1.82 1.95 1.7% 1.88 1.90 1.82 1.85  9.64 12.18 11.98 11.64 10.45 11.52 11.95 11.54 11.36
1‘13 1.86 1.5 2.22 2.28 2.10 2.09 2.14 1.98 2.08 10.71 11.51 11.86 12.18 11.16 11417 12.52 11.41 11,57
Nq_ 2.16 2.{!—7 2.53 2.33 2.4-5"" 2.37 2.40 2.27 ,2'3?. 1.11 12.07 12.19 13.18 11.49 12.65 12.84 11.57 12.14
P52 1.82 1.98 2.08 2.07 2.00 2.01 2.02 1.91 © 10.24-11.37 11.60 11.79 10.73 11.29 11.88 11.09 °
K, 175 2.01 2.02 2.5 5 Lo o 9.48 10.98 11.11 11.36 o por
K2 1.86 1.5 2.13 2.10. marginal means 0,095 10.17 11.43 11 «50 12.06- marginal means 0.487
K3 1.89 2.02 2.0% 2.15  C.D. for 10.12 11.76 12.16 12,39  C.D. for |
K,  1.77 1.92 2.08 4.8 Ccombimation . 0.130 10.12 11.30 11.63 11,34  °Ombimation  0.97
23.2. 40 DiS . _ 25.4. Harvest
N, 5.82 3.92 #.02 4.23 4.00 4.08 2.01 3.88 3.9  7.45 7.19 7.6 7.27 7.30 7.28 7.81 7.36 7.34
NB' 4,39 5,27 5.32 513 5.05  5.04 . 5.04 #4.92 5.03. 7.07 7.8+ 8.15 8.42 7.87 7.56 8.06 7.98 7.87
Nq_ 4,92 5.32 5.38 5.38 5.27 5.31 531 - 5.11 5.25 7.46 8.45 8.75 9.1‘_1 8.52 8.71 8.57 7.98 R
-Béeén 4,38 4,91 4.93 4.97 4.75 4,89 4.82 4,74 7.27 7.87 8,20 8.28 7.79 7.87 7.99 9.9
Ky Bl A8 883 MR oo oo 6.85 8.13 7.85 8.36 o.p gop o
X, 4,40 5,04 5.07 5.07 marginal means 0.19% 7.14 8.00 8.05 8.31:  marginal means 0,496

2 . 8. .
K3 4.44’ 4048 4.95 5-04 C.B.-fo-r- 7.69 7067 8.22 8.41 ‘C.D. . fOI" ‘
K, 4,29 5,00 2.79 4.86 f:omblna'clpn 0.388 7.3 7.69 8.71 8.09 combination 0.9%2
Di8 : Days after sowing -

cb
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each level of N g@?@&l@élgignifie&nt éiif@géﬁee; Whéﬁééé
during leber stuges ﬁ@'waa‘feuﬁﬂ to be significantly

" different from obthey levols and thexe maﬁlna'ﬂiﬁﬁesamaﬁ
between vreatmonta ﬁg amﬁ mg on 40th dey, 6Dbh day and ab
hazvest sﬁagaﬁg

‘ Phosphorug alec exerted significant influence on P
uptake by the plont. Hese alse ineressed lovele of P
increased P upbake aﬁé Pq level recorded the lowest u@%@%e
ab a1l ﬁﬁ&ﬁ@& of growth. On 20 days after sowlng @3 aud \
Py levels were on par and aignifiﬁaﬂtiy differsnt from Pye
But ?2 and Py lovels wore nob significantly éi%ﬁﬁxeaﬁi
During later %ﬁ@%@@ of growsh an ineveags in phosphorus
inegoased P upiake gnd magimum uptaked wae recovded af Pa
1@%@1 at all steges of growths Tho differeny broatmente .
Pos @g angd Py did not differ aigﬁiﬁieaﬁtly at 40th day and
60tk 6&3 and ab %ﬁ%?@%% 852268

Emcept on 60 daye aftew sowing, the effect of applied
K woe not significente The highest u@%@k@ was poticed ab
kg 1ave3 and . faztﬁeﬁ inerease recorded o éﬁﬁiini@g boend.
kﬁ 1@?61 was als ﬁi¢1ﬁ&ﬁﬁlﬁ differeny frem other three levels
of Ky while && aud Ea'wéﬁé g pars The lowent uptake of K

wag obzexzved ab k, level.



The inboraction effects vwere not significont,

The mean data on tha uptake of @ﬁé@pﬁa&mﬁ arg pregented

in Table 22.2 and the analyeis of varianee in Appendix XIV.

waile the applicstion of ¥ and K significantly
infivenced the upbteke of phosphorus by seed, P falled o

show any effcet on the vptake of phosphovus. Highest uptske

 of phosphorus wag obsezved ab n, level and mo incresse ia B
upbalke wap geon whep the level of piirogen wag vaised o oy.
The treatments n, ond n, revealed sipnificant differemce
' f@@%_ﬁgiﬁaé 1y lovels. |

Regarding potageium, highest uptoke wes observed ab
kg level which wag on pa¥ with I, and k, levels.

The iﬁ%@&&ﬁ%&@ﬂ~aﬁfﬁgﬁs ¢f KP and FEK were aleo
 significant. |

Total uph

ko, of Phopphorus by plant

The influence of NPK on botal phosphorus uptake by
plant are gﬁ@éﬁﬁﬁﬁﬁ iﬁvﬁa%16‘35@§ and the analysis of
voarlasece in Appondix HVI. . ' -

&
.



Tablo 25,

Total upteke of
aﬁﬁ Patassim

23e1s Bobal vntake of Witvogen .

35

m&ﬁﬁ@”@ﬁ; FPhosphorusg
Cisg/ha)

Py ?g} Py

Py

~Viean

k4 ge Bz (m)

25491 25482 27,83 28,18 24 97
%1.88 29,86
ﬁfiﬂm’%ﬁ 5‘3 033
gﬁﬁﬁ?'§§¢@?

23409 35489 5327
52415 B5.08 35,00
33+82 33489 54475

26475 ta'?.zs@ 26463 26.43
32495 33,27 33.97 32.54
3297 3627 34,96 33.90
*ﬁ,ﬁﬁ §5¢?§ q§¢ﬁ8 540

%éagﬁ ”@a”?

71491 5¢&? g&-?@ |

26457 29,49 31464
i&g@$?15q&§§ §§§§&
32,16 35.19 3418

- BoltZ . 8450 - BeB2 8,69
- 50&‘&3‘ ‘3&‘3” 4@»@;3 %.855
. BeTS . 90@3 2428 1025

%néﬁg ‘1@&@?

%gﬁ?&A
53479
%@@%ﬁ‘
(5026 55,09 32.77 52.92

_k‘g,T$g§g? Qg%gka_agﬂ?ﬁwﬁahﬁﬁng

G638 . 9225 0,97
m@a% %.&? 10.05 10:48 10,34 10,00 *@;.22

tPa f@‘i’f N
m&vwzﬁai LeATG
Gage for o '
conbination

¢v§5§
8o39 - 8431 - a‘Vﬁ :g@7g 8.60

B+98 - 9467 9450 10,17 9457
0+80 9466

‘073 9&3@' 9~$3 §~§1

,,-dﬁ Q,@?

;06? ;i@@w

%ﬁﬂ?ﬁ Duli5
B89 9659
Ge32 Ga3Y

- BBl 472

?n%% 1007

@@ggﬁ:~@®?a

7461 .91
8649 19407 10419 %,@5

Gl 9,771

f}.‘%‘? 10.08

8436 7465 .

Gagu fﬁf -
arginal m@aﬂﬁ

Qggg-fﬁx .
convlnation

" 04873

| 0.946

7,22 DT Be2h . 8i33  7.80

Tel6 - 9452 2495 10.89 9.90

10402 1066 10485 10,91 - 291 10,54 11429 10,68 10.61
11417 1664 12416 12422 11281 11,95 11,97 11,45 11,79

‘Q‘ﬁé ?@a?g ﬂ@aﬁ% ﬁ@ﬁﬁé guﬁ@ g,ga ﬂ@.ﬁ? ?ﬁe§7

8&5& 5.@@ ﬂ@.%ﬁ %a%

9,80 *‘1@,54 «wg?ﬁ? %,g% |
 DaB8 10s99 10648 10,57

{mf@. f@ﬂ
nareinal neang

Cele . fﬁ}?ﬁ ‘
conblnation

D563

14127
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i and P rvocorded significant ¢ffect on botal uptake
of phosphorus while K d1d not exhibit any effect.

Phe @%@ﬁ*ﬁéﬂtﬂ‘ﬁ¢ and Ny WEre aiw&iiﬁaaﬁﬁiﬁ difforant
“wﬁa&ea@, By and a§ Hera On par. Tho hﬁ”ﬁ@&% uptake of P
wag gecopded by By, which wasg siﬁniﬁiﬁan%ly diffarent Lrom
othexr threa levels of ﬂ$u£@@$ﬂl

SEA

1ike nitrogesn, highest level of P reporded

uptake and there wes no significent difference betmeen
treatments fron Py 50 Ppe - |

Potassion @gm&i ation and varlous ipkarastion effedts

wore nob @%gﬁiimﬁgaﬁe

The mean data on the upioke of potassiun by plant ab
ﬁiiﬁer&mﬁ avages of gv%ﬁﬁh are nx&s@ﬁ%eé in Table 24 and Whe
gnalypis of varlsnce in Appondix XV.

Application $§ % and P produced significant result on
the X uptske at all gtages of growth, whoreas E had shown
51@%&&&%33@ offect only on A0 gnd 60 days after sowings AL
ipitial and final otages of growsh hiwhasg 1@?@2 @f ai%&agaﬂ
@6@6%@@@ naximunm ﬂ?ﬁ&%@ of potasgium. Bubt duping 40 and 60

éays aftey sowing, the mexinum upteke wam with ny and oy



Table 2%.

Uptake of Potassium at Gifferent stages of .grop growth (kgfha)

24.1. 20 DAS - 24.3. 60 DAS
Hean ‘ , ~ - Mean
P B B By K K, K Ky w B B P P KK EBOK (Wm
Np o 131 1,27 1045 71,27 1,26 1,34 1,37 1.33 1.32 - 11.65 12.28 13.09 11.96 11.19 11.95 13.26 12.58 12.25
~ Wy 150 154 1,67 1.50 1.46 1.60. 1.58 1.58 1.55 13.06 17.3% 14,41 15.12 13.52 4.58 15.94 15.89 14.98
Tz 1.80 1.77 1.9 1.80° 1.79 1.84% 1.93 1.72 1.82  14.43 13.91 1%.67 13.38 13.05 13.81 15.05 44.47 14.09
11‘4 2.07 2.32 2.42 2,03 2,15 2.23 2.27 2.26 2.22 - 13.87 14.62 1%.88 15.60 13.70 15.37 15.42 14.47 14,74
%j;n‘ 167 1.72- 1.86 1.67 1.67 1.75 1.79 1.72  13.25 458 12,26 14,02 12.87 13.93 14.92 14.35
_ KZ' 1.70 1.68 1,96 1.67 means 0.100 13.{&2 .39 14.10 13.81  nparginal means 0.539
Kz 1.76.1.80 1.86 1.72.  C.D. for combina- 14.15 14.9% 15.40 15.17  C.D. for
Ky  1.72 4.76 1.79 1.60  ‘tion - 0.200 13.36 15.21 12.30 14.46  combination  1.078
24.2, 40 DAS. . . . _ | : 24.4. Harvest , S
, 3.47 3.60 4.00 3.62 3.51 3.66 3.82 3.71 3.67 6.61 6.68 6.95 6.32 6.25 6.48 6.95 6.88 6.64
Ny - 446 5.42 5.40 4.83 4.77 5.08 5.02 5.24 5.03 7.20 9.12 8.6% B8.34 7.67. 7.92 8.42 9.29 B8.33
Ny o 4.85 5.32 5.40 4.71 5.02 5.15 5.12 "5.00 5.07  8.11 8.76 Q.15 9.24 8.42 8.78 9.08 8.97 8.8
N, 4.22 4,42 4,94 4.63 4.20 4.59 4.81 #4.61 4.55 9.13 9.92 10.4%.10.26 10.37 10.14 9.80 9.34 9.9%
7 A - , :
P/R. 425 .69 4,94 4,44 4,38 4.62 4.69 4.64 7:76 8.62 8.7% 8.54 B8.18 8.33 B8.59 8.62
K, . . . . . } i & ‘ ‘
1 3.96 4.38 478 438 o oo ‘ 7.2% 8.36 B.82 829 ¢ 3 gon o
K, 4.25 4.68 4.96 4.59 - parginal mean 0.218 ?.75 8.52 B8.59 8.42 ~parginal means 0.59%
K, 4.41 4.85 5.06 4.46 C.D. for ~ 8.18 8.68 8.76 8.75  C.3. for
K, - 4.38 4.87 4.94 4.36 colmblngatlon -0.436 ' 9.91° 8.86 8.97 3_75~ combination 1.188

.DAS : Days after sowing

L6
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lovels of nitrogen respectively. Thore was significant
difforence between a1l levels of pitrezen at 20 days nfber
QGWﬁﬁgqn'ﬁﬁg'ﬁﬁ.&ﬁé.ﬁﬁviﬁﬁélﬁ of miﬁm@gaaf%ﬁﬁé on par ab
40 snd 60 dayp after gowing. On G0tk dgy afber sowing, the
highset upbeke was é@e@fveé at by level,; which was oun par
with By lovel. At this staoge D, and ag levaels were s%gmiﬁim
cantly different ﬁr&m By and By, 1€V$lﬁ of K

The ﬁig st uptoke ¢f phogphoyus wae oboerved ay Py
level on 20th dayy 40th doy and ab harvest while 1t was a¥
Py level on €0 daye efter sowing. There was no éiif@&@ﬁeﬁ
in treatnents betweon p, and p, on 20 end 40 daye after
sowlng whexses pg and pp differed gignificantly on these
stages of growth. ﬁi@ii@ﬁiﬁ_pg; Py and py, 4id not differ
siznificantly on 60 doys afiter sowlng ond hervest sboge
of growihe -

ﬂp@lﬁ@ﬁ % oxerted significant influenco on 40 and 60
doye @ﬁ%&ﬁ soving and maximun uptake of ¥ was cbgerved et
Lg laval on 20, 40 sa@ &0 daye afbtex aawiﬁg while it wos at
k, level ab borvest. Thore was no plgaificant difforsnee in
K uptake whon the lovel of K was incressed from ky ®o k, on
these ctopes of growth, A% the initial end final slisgen,
the effect of K was met slenificent. /
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The inbersction effect of UP wag found aﬁgmmﬁ¢caa%

on 60 é&y@ ai@ax sowings

he mean dato @ﬁ‘ﬁﬁﬁﬁkﬁ of K age @féﬁanﬁ@ﬁ‘&a
Table 2243 ﬁﬁé.@ﬁ% amﬁigaiﬂf%ﬁ @aﬂi@ﬂaa ia Appendix .

Witrogen and ga?&faiuﬁ @&@ﬁaee& gignificent effect on
poteasiun wpbake by geed while P had no effect. The higheot
w@ﬁaké @ﬁ'pﬁ%aﬁ&iﬁ& wos yecorded &y‘ﬁi@ﬁéﬁﬁ level (n,) which
wag on pag wmﬁh,ﬁgg Theve wos sipnificant differcnce

. botween Hy amé ﬁq 1@%@1@ o2 ni@x&ge& in K uphake by seed.

In the cage af Qﬁ%ﬁﬁﬁ wn the higheot upboke of peed
wag ﬁ%@ngaﬁ a% kﬁ 1@?&1 @hiﬁh was on par with k&g kﬁ and _.
kﬁ levels alse ﬁ&&@ﬁﬁ&@ ﬁi@ﬁi&iﬁ&ﬁﬂ &&&ﬁ@m&&ea.&a the ﬁ@%&&%

of ¥ by seed. The troatmeny a§ alse showed sigrnificent
aifference f£x &s,mg aﬁ@,ﬁga

| Tha 4@%@3&%@ Rite) aﬁﬁ@aﬁ% af NP end PX wore also
gigniﬁieaﬁ%g !

Tofal uptalts of Potessiun by plant

The effect ol HPE on tobal uphake of potansium hy plant
are presgnted in Table 25,3 and analysis of varlance in
Appondix £V Te
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There was significent offect of Ny P and K en
total uptoke of X by plant. A

'ﬁiﬁﬁaaeﬂ=ﬁigﬁifiﬁaﬁﬁly influcpecd Hhe ﬂ@?ﬁi

ﬁi@hﬁﬁﬁ‘lﬁ?@@ @i nitrogen. The @iﬁﬁﬂ&ﬁaﬁ levele schowed
gignificant dnfluence on Hotel upbake of K. |

Total uptake of ¥ wap alge isfluenced by applied.
@&@eghﬁ%ﬁ% and ﬁiﬁﬁﬂﬁﬁ aga&kg-waﬁ‘aﬁﬁazvaé ab P3 leﬁel%:
- Thore was no sigoificont difference between tho treate
mente Qgg @; and Pye bub. the loweet level of P rocorded
ﬁi@ﬂiﬁ&@&ﬁﬁ éifiﬁ&ﬁﬁﬁ@i

‘DPobal upteke of potaseiun was significently
inﬁiﬁe&&@@<%y applied potassiun and maxinun ﬁﬁ%@k@ @aﬁ
ﬁaea%&@é &b EB 1@%@1 ‘and B&y@ﬁé which there was no effett.
There was ao sxgﬁiﬁic&&ﬁ difference h@ﬁmaaa.%gaaﬁmeﬁﬁa
ka,‘ag and x& levelsgy butb kﬁ &iff@re@ gignificantly with
k@ and &%, $ﬁ§ﬁﬁ@£, the btrestment Lﬁ wag alaa found $0 be
on par with gg¢

Koue of i&ﬁ%ﬁ&%ﬁi&@@ wae found %o be significant.
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The effest of HPK on tetsl nitrogen content of soil
afber bhayveot ove furnished in Table 26.1 and the analysie
@ﬁiVQﬁiﬁﬁﬁé i&~$§g@ﬁ§$&'ﬁﬁﬁi@

- It i geen that nitrogen sigpificeontly influonced the
total K content of soil and highest level of nitrogen (m,)
voeeorded higheat nitzogen conbent in the coil followed by
Hig e Thaye Eag-na’aignifia@g@ diiference botween n, and oy

&ﬁé.ng level was algo on par wiﬁh.gg and Bye

P oond X f@ilﬁé to produce any significant effect en

pitvopen pontént of soile

The interaction eifects wore aloce nob ﬁi@ﬁiﬁi@&ﬁﬁs

Aysilable Phosphomms cosbent

The data on aveilable P costent of soll after
emperiment arg preosented in Table 26.2 and the anslysis of
vapianeo in Appendiy WIte '

- Boil P was influcnesd by applied P and ¥ whereos N hod
no efiects Incressing P incrcased the aveilable P content



26.1. Total Nitrogen content (%)

Table 26. Soil fertility status after the experinent

- Ky 43.84

P’l P2 ' P3 24 K1 1{2 -1{5 ' X, Kean (K)
N, 0.082 0.075 0.073 0.075 O0.080 0.080 - 0.073 0.073 0.075
N, 0.075  0.070 -0.082 0.076 0.078 0.078 0.075 0.073  0.07%
N; 0.087 0.080 0,078 ©0.080 0.085 0.080. 0.C70  0.G82 . 0.081
N, 0.096 0.096 0,094 - 0.085 0.08¢ 0.08%  90.082  0.101  ©.093
Mean 5 0g5  0.080 0.082 0.07¢ 0.085  0.082  0.077  0.084
K,]' 0.08  0.08 0.08 ©.08 . .
Ky 0.09 0.08 0.08 0.07 ~ C.D. for marginal meanS 0.G121
K5 . 0.8 0.8 0,07 0.07 - C.D. for combination 0.024
K, 0.09 0.08 0.08 0.08 '
| 26.2. Available Py05  (kg/ha) _
N,  42.25 42.36 42,45 8372 A2.91° 43.27 #3.05  41.57  42.69
N, 42.86 . 43.02 42,52 A3.75  42.9%  43.28  A3.20 42,68 43.0%
SNy 42,92 42,95 T43.13 0 4338 43,00 43.32 . 43.01 43.05  43.09
N,  43.10 42,97  43.16  43.33  43.20  43.23  H3.06 53,06 43.16
‘1{55;“ 42.78 . 42.82 42,82 4356  A3.01  43.29  43.03 HR.59
,  42.73  43.05 434 4343 _ k
K2 43,06 43,06 43 .03 45,01 €C.D. For marginal mean$ 0.3S1
Ky " 42,99 42,69  43.00 43.67 C.D. for .combination 0.782
K, 4234  42.51- 42,09  43.4%
26.5. Available Potassium (kg/ha)
N, 43.26 - 41.96  42.09 4292 42,52 M98 4291 4281 55
N, 43.20 42.37 52.75 43.82 53,07 - 82.485° 83.42 - 83.25 45.06
N, 43.59 43.01 ' 43.24 4361  43.65 A3 a385 a2.8%  43.36
N, 43.55 43.80 43.79 4305  23.69 A3.65 Ml a3 83079
Hean 4340  42.79  42.96 8365 43.23 W81 - .65 4308
K, - 43.76  43.74 42,62 H2.81 ,
K, 42.06 42.24 42.96  43.97 C.B. for marginal ceans 1.019
Ky  43.9%  42.71  43.73 | 2416 C.D. for combination 2.059
42,46 42,49 4356

goT
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of goil an@ ﬁﬁa %&é&ﬁm&aﬂ Py Was &i@ﬂiﬁiﬂ&@tlﬁ‘ﬁifﬁéﬁaaﬁ
from pye Bub py and p, were on par. Potassiun also
oxhibited significont offeet on aveilable P content @f>sei1¢;

The intevsetion offecbs were olso not significent. .

perimant

The effect of WP on avsilable K contont of soil ore
graaam@eé in Table Q&Qﬁ and %hﬁ ﬁﬂﬁlyﬁiﬁ of variance in
-Qpp@ﬁﬁix Wile

The major mutrients falled %0 produce any significant
gifect on oveilable K content of goil. |

The svononics of fertilizer spplication in sescmun
has beon worked cut and the detalils eve pregented in
Teblo 27. | |

The data révesled ﬁhﬁ%pﬁﬁﬁ gonbined appiication of
30 kg Wy 15 kg Py0 ond 70 kg K,0 per hectave (nopoky) @ave
the highest yield and et profit of He. 2505.70 per h@ﬁtafe.
‘The net veSurn por Dupse iuvestment wae also found o be
high at gaggkg levels Thus it can be geen thab ngpolt,



104

gonbinntion of mitrogens phodphorus and potaopsiun gave the
mexizmun profit followed by Nybakse The leagt profit wes

obtained with the combinatlon of mgplg.

The ﬁ@é@@ﬁﬁ&fﬁuﬁﬁaﬁa degeribing the dose-response
relationship ig given by the equatioms ‘

T = “2053 + 14563y, + P15y, + ?5.%3,3 = Ge2iag, -
&25;% o = METE, = 9 BRg oy + SulSgyyy, = |
.3?:3-%333 with és‘ts@ wafﬁaiam of ﬁ&%wmmﬁ@a

(’.E b ﬁﬁgual b0 h&‘? wheye

Kyy = “?i’@ * {‘L’im‘?) 20
Ty = 5 a0
Hoo = W0+ (5~ 1) 20
w1 2 5y e

The valus of ’82 ahowa that the above sunface :ﬁiﬁ the data
‘wolle The iﬁﬁ%&aﬁﬁz&%ﬁ@l and geononic optimun doses for &
given prics of H = ﬁae ' %;*ﬂ}, P u B0 '»‘%ﬁﬁ am% B = Roe 2,28
emé Sesanun ﬁa&é Hge *?ﬁiw per kg ave @@%ﬁ.ﬁmﬁaé and
pwgsmmaa :!,a the mﬁ%mw tablas



Optinum dose ceabination of N, P ond K

Mabhematieal  °  Toomomic

8 . 7z w2
b | 8 | 9

10¢
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Beononics of gescanum production underw vmﬂ cus *ﬁmaﬁmm
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DISCUSBION

1+ Growth Chasectexs

O N o R . M M IR W WIS

114 Helzht of the Plant

The wooult on Toble 1 revesled that ineremental doges
“@ﬁ nitrogen incroased the holght of the plant at all stepes
of growth. Since nitrogen is @ major eoastituent of proto-
plasm whdch ie regorded es the physicol basis of 1ifa,
higher domes of nitrogen resulted in the syntheeis of moxo
@ﬁ@%ﬁplgﬁ@vﬁﬁﬁ«éé such ﬁi%ﬁ@g@ﬁ favours vegetative growbth,
This i¢ in confovnity with the findings of Rahman gt ol.
(1978) sirry gt mle (1979).

Phosphorus and pobageium sloe sxevted positive
influcnes 3u incroasing the height of plents at later stages
of g&é@ﬁh@ @iﬂé@ P snd K aﬁé the major oubrients reguired
ﬁéx growth of plantg 4% ig natural thas inereasing the |
levels of thees aubtrients inercased the béigh% of pluntoe.
Thiz is in egreemont with the finding of Rehmon gy al.
(1978), Sirzy gt gle (1979). | |

T+2s Humbe:

Significent influence of nibrogen was observed on the
pumber of leaves per plent abt 20th, 40%th snd 60th days afber
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sowing while the offect of vhosphorus was significsnt ab
all stages of growth. Put potossium did influencs only on
A0tk and GO0th days aftey sowings As N, P and ¥ ave the

major sutrienta which enhonog V@geﬁa%iv@‘gx@w%& of giaaﬁﬁi
those might hove influended the incresse in number wﬁA
leaves voquired fop ﬁﬁ@’@yﬂ%ﬁ&&iﬁ of food. 7The present
géudy is %§A&g§§%&6§ﬁ~ﬁiﬁhA§h$ finding of Gopalakrizhuan
et al. (1971), Jaloludoemkuby (1985)e |

Phosphorug &ﬁ@i&@aﬁi@ﬁ misht have incrensed ?@%ﬁax'.
roet dovelopment and more nutPlent uptake f@@‘hé%?@ﬁ gronth.
Hoursi ﬁﬁﬁ‘ﬁﬁé@lﬁ@aﬁﬁﬁé‘g?@%ﬁ}'&%ﬁ@ﬁ?ﬁﬁ‘ﬁﬁﬂﬁ‘?’&?ﬁiﬁ@aﬁi@m
incronsed doy neiter of lcaveny stous and frults.

Potaspium has eignificent effeet on mumbey of leaves

on 40th and 60th days ofber cowings Mexisum number of
laavaﬁ‘wga-ﬁkéegveél@ﬁ_kg 1@%@1,(5ﬁrﬁgfha§ éﬂa a% later
sbopes K had no effeet on nunber of loeveg. This might be
due bo the fact that at labtor otages theve was less produce
- %ion of loaves.

The result revesled vhat nitrogen significensly
infiuenced the sunbor of byanches per plaot. Ag exploined,



112

the positive cffeét of ¥ on vaggﬁgﬁiva growth night have
incrénsed the number of branches. The present findings are
in eonfixnity with the gesﬁxéé of Subramonisn gt al. (1979).
girije Devi (9988) slse @éﬁaﬁﬁéé positive effset of W on the
nunber of branchoy in sn gxperiment on sosenum. |

Sipnificant influence on %the number of branches pew
plant was obeerved by the application of phosphorus. But
- the xﬂgéiﬁé%aﬁﬁ-aﬁ P wes not high es in the case of N. The
‘ Hoth
é&y,@awaxﬁﬁqi Thig may be §ﬁ$ $@ the fout that P has only

highegt bumber of branches was observed ab P, level on

livtle rola in modifying vegetative charscter,

The significant influence of X on tho nunber of
branches per plomt observed dn the present study mey be
due to the low level of X in the soll and eimilar vesult
Wﬁ@*a&taiaéﬁ_hy“ﬁﬁi&ﬁufggaayaa@ Venkatopen (1983) in g
deficient soil of Bovaninagar.

The result (Table &) revealed that N éi@ﬁiﬁi@&ﬁ%&y
influenced 1682 arss index at all Btoges of growths This
nay be éﬁ@'%ﬁ %ﬁa conplimentary offeet of W on vegaotative
chaveetor like height of the plant (Table 4), number of '
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lgaf por plant (é&%ﬁ@‘a§‘aﬂﬁ“nam%@§:@£ bronehos (Table 3).
. The vesult of the present study is in sareenent with the
finding of Meursi gk ple (1968), Girije Dovi (1983) and
Jaleludesnkutty (1985). |

The vffeet of P was significont af 40 &ﬁﬁ’%i'ﬁﬁgﬁv

- after sowinge Ag i is well koown, iu bhe initinl stage

¥ is %ﬁttar aﬁi&ﬁﬁeé i@ﬁ @asaali%hmaaﬁ and ﬂ%?@lﬁymﬁﬁﬁ of
'?réaﬁﬁ then fop leal Exeﬁa@@ianﬁ Hence leaf avea index wag
nok &hf%ﬁﬁ&ﬂﬁﬁ %y‘ﬁ £ﬁ4§&E garly @%agag"§hag@h@£aﬁ sould
ot @ﬁﬁ&% ﬁigﬁiii@aﬁ% influenge ot bharveat gbage also
bacause of %@@ﬁﬁ%ﬁ@ﬁ in the nusbor of loaves ab %agvest;'
\%QSﬁlﬁﬁ obusined by Eixiéa‘ﬁe?i (1985) supports the findings
‘ in thig sﬁu@y;_

VP@%&ﬁﬁ&ﬁﬁfgﬁ@wa@ significant offoct on loaf srea indox
smeeps abt harvoest sbagt. ?azaﬁﬁiam iy ope cnoLy the najor
mabricnts %ﬁ@ﬂiﬁéﬁ'ﬁﬁﬁ‘gﬁéﬂﬁh and thie matrieat pleys a
viﬁ&% role in %@amgi&a&%ﬁﬁﬁ,@ﬁ'ﬁaw food from base to top

It i observed thot B and X hed ne significant
" 4nflucnce in the numbor of daye requived for atheining
0% flowering. However, phosphorus ab highest level weduced
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the ﬁﬁﬁ%&@'ﬁﬁvéaﬁﬁ taken for abbtaelining 50% fioworing.

Thie ie due to the favourable effeet of P in growth

- eharactors which in tusn hed resulted in ‘h@ reduction aﬁ
daye reguired for atbololog 50% flowering. |

2. 3034 and

Field Antributes of Sossnun

.Eaﬁﬁ,%uﬁw@§  £1ﬁﬁé@ﬁ@@ﬁnglaaﬁ

It i mwea ﬁhﬂ% W and X gigaiﬁzagﬁ%gy influenced the
nunbor of y@ﬁ@ per plantes The beneficlal oifect of pitrozen
on gr@wﬁh sﬁaﬁaﬁt@r hos menifested in the imes rensed nunbey
of @@ﬁ&u The ﬁ&@ﬁ&ﬁ% rogult iz v agxa@@aﬁﬁ with the fzaé;ng&
of Hoursl @ﬁ,ﬁmg (1968), Rohmsn gt al. Qﬁg?%)f Singh gt sl.

(1673) sud Gigije Devd {1985).

Phospherus atd Bot exerd ﬁéy‘ﬁigniﬁiééﬁ%»iﬁf&m&ﬁ@@
on the nunber of pods per plant in the present study. Bub
&ﬁ iﬁ@§é$§$ in potasoiun §hﬁwaé_gigﬂi§igamﬁ influence on
thie chozactey, Thie oey be dus %o the low & eontent of the J
goile Palamurugan aeund ?aﬁ&gteéaﬁ (1983) obeezved positive
'iﬂﬁigﬁﬂéﬁ of K in X defleisnt soile of Bavenigagar. Heo
{1879) obecrved @hﬁh'n&m&@xvafvgayauia per plont inereased
with higher level of K in geoundnube



The méém dabta @ﬁﬁ%@ﬂ%@ﬁ-iﬁ Table 7 revealed thot
different levels of nitrogen inercesed the weight of capsule
fron 2.6 g o 2,89 g per plaont, although the incresse was |
not significent. A8 in the case of number of pods por plenk,
P could not exert any significont effcet on the weisht of ped
per plont. Dub K oxsrted sigpificant eifect on this character.
1% can be poen %haﬁ W$ight of pod had a §aaiﬁiva inoreane up
%0 50 kg (a,@: g) with X and the vesuls iz in amx@amaﬂﬁ with
the findings of Girija Bewd: (1@8$3»

The ﬁ@aﬂ'égﬁﬂméﬂ;ﬁﬁhlﬁlﬁ indicate thet N ﬁépi&&%%i@&
E&@ﬁu@@ﬁ*ﬁi@ﬁiii@&&% efiect on the Eé@@vﬁﬁigﬁﬁ par plant.
Inereased level of aitrogen might bave fé@i&iﬁ&téﬂ‘ﬁhé?
efficient sccumulation of photosynthates in seed during the
1&%@& abagen aﬁv?@%aﬁaﬁi%@'gzﬁwﬁ&is The data on nuaber of
pod per plant (Table 6) aluo revealed Uhe faoct that higher
levels of pitwzogen could iﬁﬁ&ﬁ&ﬁ@ %ﬁp pumber of pod pex
plent. Hoze ﬂﬁﬁ%h? of yﬁﬁt &ﬁﬁ nore ﬂ@aﬁ @ay pod contributed
" the iﬁ Eﬁ&%@@ ﬁ@ibﬁ% of meed @ar 91&&%.
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| ﬁt&aga@gm@ @ﬁﬁlﬁ ﬁﬁ% produce any aff@cﬁ on geed
w@ig&% ag i the cneg of nusber of peds por plang {@ahl@ G
But £ had a elgnificant @fmaa% on the weigh? of seed per
plant. K helped the trenslosation of phetesyathate £xon
acu&e@ 0. il and hence the gﬁgaifiaaﬁ% affect. Tho ﬁesﬁlﬁ
i% in @gﬂ@@m@mﬁ with bho ﬁiﬂﬁiﬁg@ of Aipo {?98?)*

ﬁ;w% Fod=te -

| - Tho visin offect of ﬁg-? aﬁﬁ K had proncunced iﬁfiﬂéﬁﬂ% |

éﬁ %h@‘p@é#ﬁ%ﬁ@ ratios It ig g@em that ﬁh@ 1@@%@% level of
¥ had highest géémm@eﬂ m@ﬁi@. ﬁi@xeg@m ot higher levels,

. iﬁ mighy pﬁﬂ%@bzy ba Eaﬁfi@i@aﬁ faw’ths proper f£illing of

,?N'f @@a&, while at ‘lower lovels, it might bave been suffieient

@nly foxp %ﬁe fa@masiﬁﬁ of g@ﬁ, which $Qﬁ&1ﬁ@ﬁ im high
Qﬁﬁ*ﬁﬁﬁé xaki@ a@ lower level of M.

| Phopphorue oleo hed ﬁﬁ@ pane ﬁxeaﬁ in re@yee@ af
f@@ﬁag@@@ rabio ae in @&@ cage of W, Rabman @t alg €§§7$)
@&S@ﬁ?ﬂﬁ ingreased ﬁﬁﬁﬁ&ﬁ of heads with iﬁ&r@@ﬁ%ﬁ &av@i of
? ia @umflam@r,

ﬁg§xie@ K ?ﬁ@é&ﬁﬁﬁ ﬁlﬁﬁiﬁiﬁ&@% ﬁﬁf&&ﬁ on podeseed ratlo
aaa iﬁaxea@eﬁ 1@@@1 @f R &pyii@&%x@g x@sult@ﬂ 4in low g@é»@@@ﬁ |
 patio. As K io olso a majoi nutvient influeneing gmowth
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and obthey yield abbributes, n low levél of X might have
produced a high pod-geed rasio.

245« Height of Bhusa per Flanb

The resuls (Tsble 40) vevoaled thot ¥ and 2 had
gignificant eficet eon %ﬁu@é,gialﬁ geg'glgﬁz. since the
aﬁav&'ﬂuﬂﬁiéaté'&aé resitive infiuence on vegevative
characterg like, heigbt of plont (Table 1), punber of
‘xaaﬁﬁg (Zable 2), number of branches (?ﬁhi& 3) and Leag
Area Indox (Table &)y it i quite natursl bhat these
aaﬁrﬁeﬁﬁﬁ have incronsed the Bhuse yield aelso, WMany workere
have reported the sigﬁifiaaﬁ%-iaﬁlaﬁa@e of nitrozen in the
vegetative growth of sceamun (Wourei gt al., 19663
éﬁgaiaﬁﬁiﬁéﬁaﬂ,JQ%?ﬁg Rohman g€ aley 1978 aﬁﬁ'éixiéa Doviy
1985} |

Phosphorus o180 produced aigﬁiﬁieaﬁ% influence on
bhuee yield per pleni. Increass in the rate of phosphorus
incressed most of the vegebative e&azga%&xw.&élﬁﬁgi@iméﬁ'
in the cose of § above and hence the significant effect.
?&Q‘§§éﬁﬁﬂ%‘%ﬁ%ﬁl@’iﬁ’iﬁ eg&ﬁ&ﬁmiﬁy with the findinge of
Fehnan gb al. (1978)y Pal (1979)y Vir and Verma (ﬁé?%)
and Girije Devi (1985).«
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- Potagsium had no effect on Bhusa yield 1n the present
. ﬁ{ﬁidﬁ’ ’:., ' ’

The data ?ﬁﬁﬁ@&%eﬁ,iﬁ‘ﬁaﬁlﬁ 11 revesled that W and
P had a g&aﬁ@an@a5 e§$e&ﬁ-$ﬁ 4000 ﬁeeﬁ'@eight¢ The
highest thousand secd woizght of 3.09 g was obbeined ab
50 kg §/hos Ib con be scen that highest uptoke of N wag
obgerved ot 50 Eg;ﬁ/ha (Table 22.1) and the bigher upbake
of I paturslly increased the thousend ceed welght. The
pregent study wes ie conformity with the finding of Andhale
and Eﬂiﬁﬁ@% (1978); Chosh and Sew (1980) and Girijo Devi
(1985) and Jeleludoentutty (1985).

Phosphorus wag also found to produce significunt
offect op thousand goed welght. Positive influence of P

on 1000 seed weight of Sﬁﬁaﬂﬁﬁ~$ﬁﬁ‘§égwﬁﬁﬁﬂ by Girije Devi
(1988) and Jalaludeenkubby (1985), Hovever, K 4id nob exerd

gseed weight. Satyanarayaon

any gignificeny effect on O
(1978) found bhot 1000 peed welght wae net infiuvenced by
K spplication. |

The resull (%ﬁ%ié 42} rovealed thot nitrogen and

potaesiom produced pronounced influence on the total seed
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yield, while P 4id not &&@@~&ny;§¢$itivafafﬁeatg. Admong the
ﬁiffaxam%:lave&s of N the highest seed yleld of 348.25 kg/ha
- was produced ab 50 kg N/hae The a@&binﬂé gffect of H on
yield attzibutes like nunber of pod per plant {Table 7y |
wolzht of geed per plont (Table 8), pod-sesd ratio (Table 9)
and 4000 Beod weicht (Table 11) was respopsible in increacing
the greinm yleld in the preseat study. The favouvable effect
of W in increacing seed yield of sesapum hes been reported
by mony workers (Hai ond Brivastheva, 19683 Gaur and Tyohan,y
19733 Gingh and Koushel, 19753 Gowda, 19785 Reddy, 19773
él@ﬁﬁﬁbﬁﬂk@, 19783 Iohwvotea gk ale, 19785 Satysnsrayana,
19985 Sennaiyen snd Arusochalom, 19783 Girié& Davi, ﬂ%ﬁﬁ
and 3&1&1&5@@&&%&%&;.@@8%3?

glth@ug& phospborus could not increase the geed yleld

_%igﬁiﬁieaa%1§i K could ﬁ@ﬁtriﬁu%a much in increasing %ﬂﬁ'ﬁeéﬁ
yield. The highest sced yield obtaiuned with X was 5&4.55 kg/ha

& 50 kg aaﬁfha, Monon and Unndthan (1985) gaﬁ highly
ﬁi@ﬁiﬁi@amﬁ and &@ﬁﬁ&ﬁﬁe&% grain yield of pesamue in ﬁhﬁ@ﬁ
poasong mi%h-aygﬁ;aa.x in pandy trocts of OGuattukera. %i%iia&
results wore sleo veported by Michell ot al. (1976), Govwda
8t als (1977)s Batyanavayans (1978), Reo (1979) Aipe (1981)
and Jalaludeenkubty (1983)« "




The maziounm seed yield of 889.97 kefhs wee @%ﬁéiﬁaﬁ

from the Srestuent conbination of ﬁg@aﬁ@ {30 kg W,
1% kp FEQS and 70 kg Kn0 /ha) failﬁwe@ by ﬁggagg {5@ kg
Wy 95 kg Py0y ond 50 kg K0 /ha ~ A38 ke/ha.

R '

" From ¥he present study it iz coen that mitrzogen

| aspplication iﬂﬁf@éﬁ@é ﬁh@ mrveoed indews The higheot |
horvest lndex wag ebtained ab 50 kg H/ha. Applied’
ritvogen sisnificently incrensed most of the yield
abtbributing charachors iike nuehey of pod per plont
(Pable 7), weight of seed per plant {Table 8) and
4000 seed weight (Teble 41). . The vole of nibropan was
golective in the gense that the vegetative echarsctors
wore improved only %o the extent 6o e@ﬁtmaﬁa&e=$ﬁkgﬁaaa
ﬁia&iy to the productive attribultes so as %o geb a bigh
hasvaﬁ% iﬁ&ﬁx.

Phosphorua d4id ﬁﬂ% @w&ﬁ&aa any oi gnificant effect
on hapvest infexs Bub K showed pignificont effect en

&mémﬁ ﬁ;ﬁﬁiﬂ&;‘g* Jalsludeeniubty (1985) obscrved positive

@ﬁﬁa@& of E on horvest index under gandy 1@$m tracts of

" Onattukors in Ecrala on 5osamum CZOpe.

(v
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matber produstion

 Prom ﬁﬁﬁ'xﬁéalﬁ (Table by Fige #) it con be seen that
H and P gignificensly iaﬁlﬁﬁﬁﬁéﬁ the total dry metber proe
duetion at all éﬁag@é of prowth, Witrogen sigmiﬁi@@a@ky
inflvenced all %&@’W@g@%@%ﬁ?@ ehazactors like héigﬁ% of
plant (Tavle 1), nunber of leaves per plant (Zeoble 2)y number
of brasches (Table 3) and leaf avea iﬁ563>€§&51§ 4)s Thoree
fore 1% is quibe navural %&@%'ﬁﬁ@‘%@%ai'ﬁgf matker produstion
algo hed increased. She favourable influesce of nitrogen on
dry watter yiedd of different oll crop hod been reported by
w@ﬁk&ﬁ@:lﬁ&ﬁ Hoursl o% ale Qif%i}@'ﬁai (1979)y Vir and
Verna (197%); Jnlaludeoniutty (1985).

‘The effect of phosphosug on Betal devy matter production
was alee found %o %&Vaigaiﬁi@&@@?éﬁ all obages of growth.
4g in Ghe cage of Ky P algé axorbod poaibive iﬂﬁlu@@@@ on
vegetative ﬁhéﬁﬁﬁﬁ@%@ and thereby iﬁ@g&aa@ﬁ.%hﬂ sobal dry
matter ?ﬁ@ﬁﬂ@@i@ﬁg The resuly of %hﬁ'éﬁaa@mﬁ ﬁﬁﬁﬁy‘ig in
‘ ag&@@m@aﬁvwiﬁa the findings of Pel {1979) and Jdalaludecnkutity
(1985). |

The offect of ¥ on duy metter production was found

56 be signifi¢ant only at later otagee of growbh. Significand
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igfaﬁaﬁﬁ@'gﬁ;ﬁ»aaAéﬁg matter yield wae cbteined by ﬁaiaé
_§§,§§§ (1965)y. Rao (1979), Aips (1981) and 3@1@1@&@@%&&%@3
(1985) » | |

B GUAL

Z*’?‘&f _&r‘;% m¥%5

% 9-49 3.

' fhe result (Table 15) revealed that the thwes majow
mutrienss W, P and K exerted eignifiecsnt influsnce in oil
| gontent. The 011 content incressed ﬂigﬁﬁﬁigaﬁtly up to
50 kg ﬁi&a (ﬁ« 1@?@1) and further inevesse of N had ao sffect
on thigs The @f@ﬁsﬁ% ﬁ%m dy ie ia a@r@@maﬁﬁ with the finding
ax Eingh g% Ble {19603, . Bam&aﬁuﬁy &ﬁ ale (1974), Saﬁgaéaxagﬁaa
iﬁﬁ?ﬁ) and Hane (458%) . &imil r £indings wove reported hg
8iride Devi g%%&;} and ﬁﬁlﬂlﬁﬁ@@&kmﬁﬁj {1585) in secamum,

The eﬁfé&ﬁ @i F’@a aﬁl e@ﬁteﬂ% wae siniler to ﬁhﬁt of

,‘ﬁ’ Favourable ef @ﬁt ol P oun a*l gead was reporied hy?%ﬂﬁﬁ% &
ﬂ%&a@a@ﬁﬁ %@%?4) L} Ravenko (1877) apd ﬁxiﬁé@r&@h (1283) .
The effect of E on oil conbent of sesamum was also gignifie
csnbe The bigh oil wam%aa% of Eﬁyﬁ*ﬁ vag obiained at 20 kg
Egﬁfﬁas The sigeificant effect of K on oll content of sil

yielding erop like sunflower waer reporbed by Hteyenova gb al.

(19953« 53@3&@&@&3@&@ {149978), aipe (1981) 20d Balavurugen



gl« 2

123

and Venkotesan (1983) alsc obtnined incressed oil content

by the application of K in sesanums

Be2e Frofein Contont

It io peen that the protein content of sepemum wes
ﬁi@ﬁiﬁiﬁaﬁﬁly iﬂfl&@ﬁ&@@ %j difforent levels of Ny ¥ ﬁﬁﬂ Ke
Thore wos a gradusl ﬂn@xaaga in protiein conbent, when the
ievel of N wog raised fxom 10 to 50 kg H/ha. Bub at highest
level there was decresge in protein content, Since proteins
are gaﬁa up. of enine mcids whieh are wich iﬁ'ﬁg«iﬁﬁﬂﬁaﬁ@.iﬁ
¥ lovel will increase protein content also. Tﬁe repult iz
‘quite in confirmity with the findings of Bhmiys and Choudhary
(1974), Michell gt al. (1976), fulakh gt al. (1980), Shollke
and Kurpe (1981) and Givija Devi (1985).

Phopphorus alse increased the proteln contend of sacd
and highest value of protoin was observed (22.81%) at highest
lovsl of phosphorug. Thorsphorug %ﬁiﬁg'ﬁ najor constltuent
of provein, highes uptaks of phosphovus might be recponsidle
for the gigm&ﬁieaﬂ% inerespe in protein e@a&%m%'éﬁ soads
ﬁl”ﬂikiﬁﬁﬁ% incyeese in protein conbent of cesemun was
xagﬂﬁﬁeé by Bhulys and %ﬁamdhayy (1974) in gﬁ@u@&ﬁﬁ%,

Girija Devi (1985) end Jal&&u@eaaﬁuk%g‘(ﬂ9aﬁ3 in gosomum.



i Positive gffect of K aﬁ»gxaﬁ@i& content wag also
obgerved. The ﬁigﬂﬁ%ﬁ"gtaﬁéim gontent wos noted at the
highost léﬁél ﬁi‘K €22;1§%) %@p@i@ﬁ."?h@~§aaﬁl% ig in
agreenent with ghe #indinge of %ﬁuigaraﬁé'@aawéhaxy'{ﬁ@?#i
who have reported thet the proboln conbent of groundoub
geed was ingveassd when applied potaseiuvm was iggraa@@ﬁ
from pero to 448 kg/ha. ”%iahail‘gﬁ_ggf'aise reported
ginilar result and he a&ﬁélm%@é that application of K
increased the iﬁﬁiﬁiﬁﬁﬁ3 §$ﬁ%ﬁin and onino acid in the
sesd moborial of desemum due to ineresse in protein OOB=.
cengration. 3@&3&@%@@3&@&%&'%%@5&) also obmerved eimilar

recult in sopamum.

B, AUATYSIS OF PLANT SAVPLE

o4 Hitrogen Conbent of plant at diffevent stac

nlant growth

 Witrogen content aﬁ‘giaa%‘wag significantly influenced
by gﬁéﬁeﬂ~&@val$~é§'ﬁi%@ageﬁ'at all stages of growbth. The
date prosented in @a@l@ 12z x@vealeﬁ that the naximus §
gontent was ay 20 @&Eﬁ pitey g@wiag which decressed graéually
0 harveste. IV may be due to the fact that ¥ wight have been
translocated bo the growing points ond ot meturity due to
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senesoence the content might be lows The incresse in
ary &aﬁﬁﬁﬁ g&eéﬁe%iga at laotey aﬁages éﬁ grovth resulted
the auﬁak m@hiliaaﬁzag of H %o obher growing timoues,
Reddy and Harsyanan (1983) found that aceumulation of N
in plant g@ﬁ%ﬁ of sesanun aﬂﬁ‘au%xieﬁﬁ@.e@&eea%ma@%@n in
all vegetetive plant poarts iaexeaaeé wibil siz weeks ai@a@
sowing followed by pradual decreanse t@waxﬁs maturily .«

- Remobilieation of N ocouzs fron leoaf, otem and rooty to
the @%&iﬁuxiﬁg ?Qﬁxﬁﬁﬁé%i@% phage . Slgalficant iaﬁlﬁ%ﬁ@@
of N on N content of plunt was reported by Girije Devi
(1985) and Joleludeenkubty €§%§§§ in sesgamunm planbe

Exgept on 20 ﬁaya‘aﬁﬁﬁﬂ“ﬁgwingg P failed %o show any
significant effoet. Dub K did nob show significant effect

on the ¥ content @f‘p&aﬁﬁ &ﬁ‘é§¥%%§>ﬁh@ gtages ofi growih.

hee Hitrosen Gontent of Eeed

The result (Table 18.4) rovealod that Wy F amﬁ*ﬁfi
significontly influenced the W content of ﬂé@é» The higheet
B gontenl obgexved @aﬁuﬁﬁﬁﬁﬁ w&%k,ﬁﬁ xg‘ﬁ!ﬁag Similay trend
heg been reperted by several workere ip other oil yielding
eTOpee Vir and Vezma (1973) found that iﬁéy@aai&g tho rate
of § fron zerc to ﬁt and G0 ka/ha incresped the seed ni%ﬁ&g@ﬂ
content in mustsrds - @xﬁiéﬁ-ﬁﬂﬁi'{ﬁﬁa§3 alge obtained

signlificant effect of ¥ on ¥ content of asded.



126

~ Phosphorus and potsssium also showed posibive effeet.
on N eontent of geed, Vir and Verma (1979) while studying
the effcet of gﬁaé&hﬁga@ on N content weporbed that the
nitrogen content of seed increased with higher levels of
phogphoyus. oSirije Devi (1885) &15@ obtaingd @i@ﬁiﬁi@éﬁt
efia@% of phosphorus and ?@%3%&&&& on N content of seed of
sesamun e

Potapgiun also produced sigﬁifieamﬁ effeet op N content
‘-_-Qf'aééﬁq “Pegnolocation of K fyvom other parts of plant to
geed at matuzity may be the remson foy highew N content due.
to Ks Fao (1979) Eﬁy@xteé'ﬁég% $he uptake of 0 and P was
¢ound o be increased with ﬁﬁﬂiiﬁﬁ £ at zero to 40 acd 80 g
gaﬁlﬁa in T g@a&aﬁﬂaﬁg

& gﬁo

%ﬁéﬁ?hﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁﬁuﬁﬁw?ﬁ&ﬁ%m6@ different gtures

Nitrogen spplication significantly influenced bthe
P content of plont from 40th day éﬂ?&ﬁﬁﬁi‘ Bichnol and
Fanway Bingh (4@?@3 studied the eilfecct of N lovels on the
nitrozen, ﬂhﬁaﬁﬁ@ﬂﬁﬁ aud pobash uptske of reya amé found
that opplied nitrogen incrpesed the ﬁi@ragea and gﬁewph@ras
ﬂ@ﬁteﬁ@ &ﬁé %ﬁﬁix~uuuak@e '
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Eh@ﬁghﬂf@ﬁ also exerted significant effeet on
P content of plent cgample. Incryeasing phosphorus 1eve1
ﬁh@%&é an inereasing trond at all obeges of growth except
on 40 days after sowing. Thic is in agreoment with the
findings of Viy aﬁéfV@fmﬁf(ﬁg?gb-aﬁﬁ Joao and Reddy (1981).
Bxcept on 20 daye after eowing applied B did not produce
pigrificant eifeet on the P gaaﬁea% of plant.

Balbe

The result (Table 18.2) revealed that phosphorus
content of aaaé=ig's;gnifiﬁamtly influenced by ﬁ/aﬁ& P.
The present f£inding lg in conformlty with the observetions
of Vix aa&kvayma<£ﬂ9?§) and Joac and Reddy (1981).

Potaspivn d4id pot mak@ any %ig@iﬁi&@&t inflﬁaﬁs@ on

%h&a gharactor.

The vesult (Tgble 20) revealed that different lovels
of N hes significant effect on potassium content of plant
a@ @11 atapes of @ﬁ@@@ﬁa The effeet of W or K content was
 high &%
ing trend was obemerved. This dg in line with the findings
of Habeebulla gt al. (1977) and Reddy and Narayansn (1983).

40 and 60 asya after cowing and thereafier @ é&ﬁlinw
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KFFhaﬁghéxuﬂ alse produced ﬁigﬁifiﬁaﬁt'ﬂffeéﬂ on K
content of plent, The highest K content wes observed ab

40 and 60 deys after sowing and ot meturity snd K content

showed @ ﬁa&i&niﬁg trend. The effeect of K aleo was
aigﬁiﬁieaa% ab all stages aﬁ grogth and the content of K
siso showed a ﬁaalﬁa&ag trond towards harvest sbtege. The
result is 4in agreement with the ﬁiﬁéiﬁ@E of Reddy and
#arayaenan (1983), Alpe (ﬁ%ﬁﬁ?, and Jalaludoonkutty (ﬁ?&ﬁ).

BoBe :

I ig seon from the vesult (Table 18.3) that ¥ and K
gould ﬁigﬁiﬁiﬁaﬁﬁly influence She getasgmum contant of geed
while P had no effect on khig, Uhen the alan% is supplied
with higher level of potessium, ae it 15 well established,
plant would absorb higher amount of pétaaaimm which in burn
would reflect on the g@ﬁ@é&ﬁ&g@-@@@t@nﬁ of the nutrient in
8604 . @iﬁié&Aﬁ@vi (1985) recoxded significant effeet of
W and K on seed content of @hii@ﬁhéma vﬁgisﬁg of segamum

under Vellayani condivions.

Se lpboke of Nutrients

ol LR deieeh R et

Bee ﬁmtage @ﬁmgggggggﬁ@gw%«iaﬁ%“gtﬁ@&ﬁf@f@ﬂ%%aﬁag&@;ﬁi_gﬁ;wth

The resulb (?able 20 xevaaluﬁ ﬁhat the main effoet of
Hy Pand K h&ﬁ posisively iafluenced the &@ﬁﬁkﬁ of W at gll
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- gtages of gﬁ@w%h, while K hag shown significant imil&@ﬁea

on 60 ﬁ&yﬁ gftay cowing. @hﬂ@e wae a progressive inercase
in the uptake of i ab diffevent stoges and the average
nitrogen upbake @@3'&&%&@&& at 60 doys after sowing. 16
¢an be soen that the N uptake decreased whenm the plant
@??&@&Qh@é'ﬁaEVﬁgg stage. This mag@z&bmﬁlyrﬁé éﬁ§=%@ the
decroase ia éx§'w§igh% of plant by loss @ﬁﬂla&v%q after

%é days af%@@ &&ﬁiﬁg@ ”ﬁa reaui% of the pregent gtudy le io
| 4&@&@@@@3& with the fiﬂéiﬁ?ﬁ of workers iike ?im apd Vernma |
' {ﬂ??%); @iz&j& pevi (1985) ond Jaialmﬁa@ﬂkaﬁﬁy (ﬂﬁaa),

he @ﬁﬁﬁﬁ% of F on N uﬁtag@ wae szgmifﬂeaaa amﬁ ag iﬂ

the cage of N the ﬂighggt uptoke wao observed ab éﬁ ﬁaya

after sowing. The pﬁ&i%l?& affcet of gﬁﬁ@@ﬁ@?hﬁ on N ugtaka
. wag reported by Vip and Verna (1@?@) on rainfed nustard.

 They found that ﬁ@?l a&%ma& of . ?gﬁr at the rate of 30 kelfha
| i@aﬁeaagﬁ &eaﬁ.ghﬁaybaxﬁs gontent and uptake of nitrogen and
 potassive. Glrije Devi (4985) also roported that P applica=
tion plgnifl icantly ipcroased the W upteke in aa&aﬁum. The
‘effect of K had @m@ﬁiﬁicaﬁﬁgaiﬁa@ﬁ only &% 60 daya;afhef |

powlngs

X% iﬁ a@en (& anie 28.%1) that H and K had sigmifzcaaﬁ
 r@§£saﬁ-iﬁ the uptake ef N by seeds Iﬁer@as$ﬁ doze of P also
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‘bad on inepeased wptake of P by seed. The significant
effsoh of ¥ on Ghe uyuah@ of N by seced was reported by
workers like Vir snd Vemma (1979), Bichnol and Kanway gingh
€1979) and Giija Dovi (1985).

5.3; Qﬁﬁﬂivﬂéﬁf

Eﬁ 1o seen that thoze wae significant incrgase in the
sotal ﬁpﬁ&ﬁﬁ‘éf nitrogen with incressing levelg of nisrogen
and %@%&l uptake wap higher with higher level of W. The
total upteke of nitrogen was also esignificantly influenced
by different levels of P and K. It can be geen éha% pitrozon
conbent Q% @1@&% at dlfferent stoges of growth and soed

srogen content wexe significantly influenced by nitrogen
aggiieﬁ@i@ﬁ and thisz inoreasing %rond in the uptake of
nifrogen by plent and seed ay diffevent sbages of grewsh has
boen reflected in the Gobal uptake of K slsos Inczeasing
E&v@;s of P and K aleo had gigalficant influence on the
@s@a& upbake of ity @geﬁ by plants

Sefe Uptake of Phosphorug &@.é@igggg&ﬁ5at§geﬁ of growth

The data gx&saaﬁ&ﬁ iﬂ Table QE %@vsale& u&a N and P
aifiaa%%lj &ﬁflﬁ@ﬁﬁ@ﬁ the phosphorus uphake of plant at

Aift @reaﬁ shapas of ﬂﬁﬁﬁﬁh while X e@ulﬁ &3@?% gxgaifi@anﬁ-
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effect @ﬂly,aﬁ‘ﬁé days aﬁﬁeg gowing. As in €he case of W
highest upboke wae cbgerved at 60 days affer sowlng which
@aéﬁ&a@%ﬁ-éﬁ harzvest stoges. Girije Devi (%985)‘@E$@§V6ﬁ
gignificant effect of ¥ and P on ghﬁgphamaa content and P
uptake in sesemum. The effect of X was algo found signifie=
. « The increase ia.éfijaight

eant ab 60 days ofter sowlng |
at 60tk day wight have facilitated higher uptake of nutrients

{aciudiog K aﬁi pobagsive slong with phosphorug produced
) siggéﬁ%eaﬁﬁ effoct iﬁ upbalte of P ot B0 ﬁ&yﬁ aftey Q@WL&%;

554 Hptokg of ?hﬁ%ﬁh@xuﬁ Qg Heed

it is ﬁ@@ﬁa%@ﬁﬁ P gontont of seed wes sigplficonsly
jnfiuenced by ¥ end K. Thore was ap incveasing trend with
upbake 0f P by iﬁgﬁaaﬁ@a doce of phosphorus. Graded doze of
potaseiun sleo bhod a beneficial effect on upboke of K by seed.
This wae in conformity with the £indings of Alpe (1981).

Sebe

Total upbake of Phesphorus

It is geen ﬁhﬁ§ §i§f@%9ﬁﬁu1é@ﬁi$'@ﬁ'ﬂiﬁﬁ@gﬁmaﬂé
gﬁﬁﬁyﬁ§$ﬁa ﬁﬁgm%fiéagt?y inﬁi&snﬂeé the %@tain.&pﬁ&kﬁ by
the plante. When %h@ 9&@@@&@5&@ agmﬁeat and a@%&ke of §h®@~
phorug were o igﬁ“ﬁlﬁﬁﬁﬁly iﬂilmenceé by nl%r@g@ﬂ.aﬁd phogphorus
- 4% ip natuval tb&t~%hﬂ totel upﬁaﬁe would slso be signifieant.
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In the cage of K there wag no elgnificant effect, Girija
Devi (1985) recorded cimilar zecult under Velloyani eondi-
tlops in gesooun CIODe

5.7« Uptaka of Potassium ot diffsrent s

bagar

The zosult (Table 24) ﬁé?@&l@ﬁ that nitromen and
phosphorue significantly influenced the uptake of K ab sll

| stages of growths The ug%aka-aﬁ @é@aﬁaium wag also bighost

st 60 daye eftey gowing, which decliined towarde harvest.

The eﬁf@%ﬁ%,ﬁf ¥ ond ¥ wore sam&-aé’explaig@é in the came of

' ﬁ@ﬁ@karef‘ﬁiamﬁ phosphorugs Zhe result aﬁ the present sbudy

i&,iﬂ'agf@@mést with the fiﬁéiﬁgg of Bisbnoi and Kanway

singh (1979) 88 Jelaludeeniutty (1985).

The affect of K wes significant only ot 40 and 60 days
after sowinge. Reddy and ﬁég&%@ﬂaﬁ (ﬁ%@%j gtudied the con=
aﬁﬁ%ﬁééiﬁﬂ‘ﬁf’gaﬁa&ﬁium in glﬁﬁﬁ'gaﬂﬁ@‘ﬁf segomun and found
that obubrient e@ﬁaﬁéﬁééﬁi@mﬁ in éll'vﬁgéﬁaﬁiv@_glﬁaﬁ parts
iaeﬁaégaﬁ.ay'%g 5{@@&&% atter @@@im@ aﬁﬂéx which there was
alggaﬁ@ai4@aeiiaga Similar gesults were aleo obbaingd by
Girija Devi (19§5) and Jelalufeen kutty (1985) in sesamun

erope
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Tn the cege of uptake of potassium by seed 1% can be
geen (Toble 28.3) that ¥ and K pignificently influenced the
potagsium upbakes Higher uwptake of potaessium was a@s&rv@é’ :
gt highest lovel of mitrogen and this may be due o the
ﬁavﬁumﬁhlé offeet of W on K. The effect of phosphorus wae
not pignificant on the ugtaké‘@f potagaiun. But applied
K exerted posibive effeet on the uptake of K by seed.
‘Popibive éﬁi@@%fsi‘ﬁ‘@ﬁ the uptake of potassium has been
mzaameé by Adpe (1981) and Girija Devi (1985) in sesamum.

549s

Totsl Upbake of Potossium by Plant

Total ué%akﬁ'ﬁﬁ ?néaﬁﬁium_wa$ pignificantly influenced
by ¥y P and K. By increcasiog the 1@?&1 éf nitrozen the
%@ﬁ&l"apﬁ&ké-aﬁ potasaium was increased and m@ﬁimﬁm uptake
~woo observed st m, level, IY con be peen that uptalke of
pobeseiun by piant at all gtagaa.W@fﬁ sign&ﬁicémtly iﬁa
fluenced by H and hentg N could oxert significant influence
on the total uptake of K 6180, Phosphorus ond potassium
glee hﬂéiSiﬁilaﬁ @fﬁéﬁ% on the togal uptake of potasoium.
The maximun uptoke of K wag oboerved ab gﬁ (25 kg E’aﬁlha;)
and &g_(%ﬁ&@ nglha} levela of P and K respectivelys
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°

6. OIL ANATYSIS AFTER THE EXPIRINENT

" 644, Dotol Nitropen Content

The ﬁ@tg on goil aa&ly@ ig af%ex the éxperinent ghowed
that there wae o posibive ineresse ian soll albtrogen with
incroaned lovel of ¥ applicatiocn, DBub P and K could oot
exert any significent influsnce on ¥ content of soll

nitrogens

In the caso of svailable @h&&pﬁ@fﬁg R and E could
m&h@ gigplficant effooh while # could aotb @Eﬁ&@ any aﬁ&aifiw
- eont influcnce on this chayacters Thexe wasg a @@giﬁiva
incxeaﬁe'@§ ?265 content with ineressing levels of P and K. |

The data revealed that sll the three ﬁgﬁﬁﬁﬁaﬁs falled
%o profuce any olgpificont effect on available potassiun
gontont of soil. Eéﬁ‘g&ﬁﬁ@é-i@?@lﬁ of ¥ shoved a progropoive
trend in increasing the K centent of soil.

Eeonondes of Sosamun Produstion

%ﬁ@»éa@& presented in Table 27 rovealed that the best
?émbi&aﬁi@ﬁ4ﬁi‘ﬁgﬁgkg gave the highest not profits The



135

higher potassium requireément of the cossuum in the present
gbudy moy be due to the low potassium content of the moll,

Tha Egv%a&ﬁ§~€6@§?3 showed that the £itted g&@ﬁ@aﬁi&
responge surisce explaing the dosowresponse relationghip
'vany woll (Das apd Giyi, 4@?@3@, The economie optimum dose
conbination wob @ﬁﬁimazﬁﬁ e 72 kg W s ¥ kg ?2@5 + 6B kg
Kgﬁ pay &a&%gyg,






BUMMARY

A‘ﬁiaié iﬂﬂ@@ﬁiﬁééi@n ﬁa& carrisd ouk ﬁﬁé@? g&ﬁﬁéﬁ

land condiblon at the zmﬁuzﬂa%iaﬁaL Yarmy Colloge of
Agricuiture, Vellayani, te $%u@§‘tma gffect of ﬁ5ﬁﬁ@?eﬁ,
phosphorus and pobassiun on gﬂ@%ﬁh, yield, quality, content
ard upteke of mineral nutrients (N, P and E) and also o
work é@ﬁ the aaaaémi@@ of sesamum @ﬁ@ﬁﬁﬁﬁiﬁﬁ with the proe
rolease culbure 42-4 (now veleased as Soorya ox ACV-2)
during pomizabi sasson 1984, The exporiment wag laid oud

as a &5 confounded factorial experiment in randomised plocks
with two roplications confounding WPE (3 d4f) totally. The
axperinent é@ésiﬁ®%@»$£ G %ﬁﬁ%ﬁ%@ﬁﬁ&‘@i%ﬁ nll possible
combinations of four 1@?@1@ of nitrozen (10, 30, 50 and
70 kg H/ha), four lovels of phosphorus (5 15, 25 and
35 kg yéﬁg/ha) and four levels of pobtassium (10, 30y 50 ond
70 kg Eg0/haj.

&%@@rvaﬁ&énﬁ on various gy@éﬁ& characters were racorded
on 20, 40, 60 daye after sowing end atb harvest. The anclysis
of datae ﬁ@ﬁé&@@é on vagiéuﬁ growsh characters and alco those
of chemicsl compositlon of ?1@%%@ and seeds revealed the

following recults, which sxe sumnarised below.

4e Witrogen application significantly influenced the
height of plant ab all steges of growbth bub phosphorus and
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" péﬁa&%i@m could influence %&is characher @ﬁl?’ﬁﬂﬁi@% later
ghoges of growths

2 Except at harvest stage, nitvegen applicotion hod
significont influence on the aumber of loaves per plant,
while applied phomphopus could exert significant influence |
abt all sbages of growsh: The effect of potassium on this
eharpcter was gignificont only on 40 and 60 daye after
SOWLNZ e | 5 A

B ﬁiﬁﬁagﬁﬁg phosphorus and potasaiunm had significant
effoct on the number of branches per plant at @ll stages of
‘growthe A doso of 15 &g ﬁgﬁglﬁa'was found to be sufficient
on 40 days after powing and at horvesting otegg.

Ly Ei%ﬁ@@gﬁ~@p§1i&ﬁﬁiaﬁ<s&gaiﬁieaﬁﬁly influcnced &gaﬂ

Avea Indox ot all stages of growth and hishest leaf aves

index wag cboerved ab the highest level, Phosphorng also

gzorted sipnificant influence on shis ehafaaﬁer on 49 and
60 daye sfber sowinge. Posltive avd signiiicant influsnee

| of potessivm was obeerved at all gtages except ﬁﬁ harvegting

shaga.

5, Hitvoger and potessium hed no significant effeet on
the number of daye taken forx é%ﬁaiﬁiﬂg-ﬁﬁﬁ fiowering bub
ab highest level of phosphorus thero was sigpificent
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reduction in the nunber of days Seken fLor atbtaining 50%
Lioworing. ‘

B Fumbew of pofis poy plant wag siznificantly influenced
by spplied nltrogen ond potassium end saximwm pode wors
zecorded ot 30 kg W and 50 kg K, 0/has

7 Ehe ﬁﬁi@ﬁﬁ of pods pex plont was found to be influenced
by poteceivs appilcation with the maximum pod w&igﬁ% at
30 kg Ky0/ha. "

8, Application of nitvegsep snd povassium siguificantly
iﬁﬁigﬂm@é@ the welght of seede per pleant. The higheat pod
wolzght was observed ab %ﬁﬁ‘i@?@i of 50 kg N and 50 kg Kg@
por heetare. -

9s  Hifivogen, phoophorus and potessiun hsd prounounced
offect on the podegesd vatio end the highent level of
mibrient reduced the ped-geed rotios

0. The bhuco welght per plant was eipnificantly imfluenced
by the application of nitrosen ond phosphorus. Merimum bbusa

weipght vee vocorded at 70 kg N end 25 kg‘ﬁgﬁﬁ pexr hoctnra.

s ﬁiﬁsm@@a_aﬁé‘ghﬁﬁgﬁégmﬁ produced significant influence oun
thougand peed weight aé@ higheat thousand goed waight was

 obtained at 90 kg ¥ end 25 kg Po0g pek hectare.
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- 12« DNitrogen and potagsium produced pronounced iuflusnce on
botal geed yield and highont seed yield was obtained st the
iovel of §3 ki each ﬁf.ﬁ and Ka@ pex hﬁﬁﬁﬁxeg The moxisue
sged yield wae obtained with tﬁe cembination ﬁgﬁgk@ levels of
Bitrogen, g&ﬁ%?k@f&& and potassiom (30 ﬁgrﬁ, 15 &g?gﬁg and
70 ke Ey0/ha)s '

m

15s Hitrogen and pobaseium haﬁ significant effect on &9xvea%
~dndex and higheat harvest iﬂ@s&,wga cbtained at 50 kg N and
50 ks Kgﬂfﬁﬁé

14, Ritrogen and phoophorug oxeried aigﬂ ficant %mfia@ﬁa@ on
total dry mebter gﬁsdu@%i@a at all gtages of ﬁﬂﬁﬁﬁh, while the
e¢lfect of wa%aasiam wag zisnlficant only at ia@em stages of

geowhha

15 Dhe aajor ﬁ@%ﬁié&ﬁé nitrogen, phosphorus and potessium
produced eiﬂﬁ&ﬁieamﬁ influonce on 0il contont of cesamun s¢ed.
Highest oll content wap @%%giae& atvaﬁ lovel (50 kg N/ha) of
nitrosen, Pz level (25 ke xaﬂgfﬁa) of ?h@ﬁ?&@i&@ aod Ky lavel
(30 kg E.0fha) of gst&asium.

16, HiGrogen, phosphovus and potassivm olso exerd tod eignifie
cant effeet on protoin content of secamum. Maxloum protein

- content in gesanum seed wae recerded af fig level (50 ke N/ha)
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of nitrogen, p, level (35 kg Fﬁ@slﬁa} af g&@“&ﬁ@ﬁﬁﬁ and
Iy 1@V@1 (70 g@ ﬁa@lﬁab of potageivne "

17 HRitrogen sonbent 6£ plant wag ﬂigﬁiﬁi@aﬁ%l? infivenced
by graded dosen @ﬁ‘ﬁi@@@gﬁn.aa& highest aibtrogen contont was
‘obasrved at highest level (70 kg N/ha) of nitrozen. Phose

. phorug could ﬁigmifi@ﬁﬂﬁiy_ﬁmﬁlueﬁee‘ﬁh@-miﬁﬁ@@gﬁ"ﬁ@ﬁtenﬂ
@a&35aﬁ 20 daye after é@wiag and the effect of potsssium wag
a0t eignificaits

18, Hitroges, phosphorus and peteseiun could produce
y@éitiv& and significent efiesct on the nitrogen eﬁﬁﬁﬂﬁﬁ @f

sesanun zeed.

49, Hitregen applicetion produded gigmifiéaﬁ@ effect on
phosphorig content of plent ot oll stages except on E@-éayg'

aftay s@wiﬂgg"”ﬁe affect of phosphorus wag glso gignificent

and %ﬁﬂ@iﬁg et Eﬁ daye ai%@@ “ﬁWiﬁg the effect af H@naasium

. was nog ﬁzgmiﬁaaaﬁ% ot ail sﬂawas of @mﬂw%h of the crops

20« Fhosphorus aé&%@ﬁﬁ:afss@a@ wae ﬂigmiﬁia@ﬁﬁly influenced

by nitregen ond phoéphorus.

2. F@%ﬁgs&nﬁ content of the plont was Si”ﬁiﬁie&ﬁﬁ iy

influenced by nltrogen and potassiun at all J*ﬂwaw nf growth.

ks’



141

4% iuitiel and final etoges; highest level of nitrogen

. reesrded highest potassium combent. The effect of phosphorus

"waﬁ gignificant st all stopes cxmeept on GO days after sovwibg.

Significant @ﬁf@&%<é£ géﬁaa&ﬁnm was ﬁi@é obeerved with

' maximun potessium content a$ 50 kg K,0/ha on 40 end 60 daye
afber Gowing.

22. ﬁiﬂﬁagamfaaé potassium had significant effect on
~ potessiun conbent of seed with mawlmun potassium content
“at 70 kg N ond 70 kg E,0 per kectare. |

2%. The uptoke of pitrogen wag gignificantly influenced by
pitrozon amﬁ-gﬁgspﬁaxma at 21l stoges of gﬁé@tﬁ, while the

gifect of K woo siznificant only on 60 days afber sowing.

2%, The uptake of nitvogen by seed was significantly
i&ﬁlﬁ&ﬁﬁ@ﬁ by nitrogen and potassium amé %hé hizhept upbake
of nitrogen by 9e6d wag obsexved at S0 kg each of W amd

Eo0 pox hectare.

25, Nitrogen, phosphorus ond potassiunm exerted signifisant
influence on the total uptake of ﬁiﬁxeg@my‘ The uptake wag
moximum @t highest lovel of N (70 kg H/ha) end phosphorus
{ﬁﬁkg‘yéégfha) and at &3 level (50 kg Kgﬁ/ﬁ@)‘@ﬁ potacsivm,
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26, Witrogen end phosphovus significantly influcnced the
uptake of phosphorus ob oll stages of growth and the effect
of potassiun wes significant only on 60 days after sowing.

27, lppilection of nitrogen and potassium significantly
influenced the uptake of phosphoras by ceed and the highost
uptake was observed et 50 kg eseh of N and K0 por hectore,

28« Total uptake of phosphorus was gignificantly influenced
by sitrogen ond phosphorue ond the highest upbake was observed
a$ higheet levels of nitrogen (70 kg 1/ba) and phogphorus

29, é@%lﬁﬁ&ﬁi@ﬁ of nitpepen snd phosphorus producod
eignificant rescult on the potaseiun upbake by plent at all
stages of growth, wheress the influence of povassium wae

gignificant on 40 and 6D days afbex ss@i@g;

50, Potassiun upbake by soed was significently influsnced
by anitrogen and highest potassiun uptake was reeorded ab
70 kg N ard 5@:ﬁg'ﬁéﬁ’p@@=h@@ﬁa£él

%1, Total upbake of petessium was significantly influeneed
by nltrogen; phopphorvs and pobtessium and ﬁ%@‘ﬁ?ﬁ&ﬁ@ wag
highest at 70 kg ﬁ§~25 o] ?gﬁgvaﬁé_ﬁﬁ»zg.ﬁgg per hectayg.
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32+ The sbudy vevesled thet yi@ia/géﬁiaﬁmaﬁaﬁ‘@f sesanun
gulbure 42«4 ﬁ&a@fy@ of ACV-2) under garden land condition
was highest with ﬂéggg@ ﬁ@m@iﬂéﬁi@ﬂ'@ﬁ TPE {30 kg Wy 15 ke
‘Féﬁﬁ and 70 kg'&gaiha§ and the higheot profit wag also
obbained with the combiontion of nppoly. The edovonie
optinum level wos estinated as 72 kg Wy 7 kg—?aﬁg and 68 ky
Eo0/ba.  Thorefere it can be concluded that a asonbination of
30 kg Hy 15 kg ﬁgﬁg and Y0 kg ¥,0/ha ie the moet advanbagoous
 fextiliger dose for sesamum culituge 421 {Soorys or ACV-2)
undey garden land e@mﬁiﬁiéﬁ of Vellayani. '
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| | APPENDIX I |
Weabher dota during the crop year, 1984 and for the lashy five yosrm, 1979-85.

Raingall (om) ' f- ive b . 7 ?ﬁﬁp@ﬁ&ﬁmﬂab(aﬁ)
Bainfall (om) Helabive bumidity (%) eupas e L0,
Standazd (weekly total) (weekly average) . (weekly average)

weeks

Hoe

“Crop  Last GropTaot
' Jear S years . JEOX 3 years ,
80 Oct -7, 19B% 472.3 224 87.6 8641 2848  B0.2 - 22,1 224
ot Bah %6 507 783 854 295 3045 25.2 2242
42 Ot 15-21 Gl BB 72 8B4 30.2 309 23,9 22.3
43 Oct 20-28 199 5049 . 76.6 834 30s3 304 22,5 2243
W Oct 29-Fov & 0.0 4243 P2 89,2 . 30:3 30.2 237 225
45 fov 5~11 42.5 456 7549 852 30.6 29,9  23.9 22.1
% Rov 1218 26,2 80.6 80.0 8640 30.2 3044 21.5 223
47 Hev A8-25 - 583 - 5.1 8.7 8643 3041 305 23.5 226
" Moy 26udes 2 A8 30,4 85.0 8341 3046 30s5  25.8 22.2
49 Dec 3=9 Sedk 128 85,0 Bl.1 3045 308 23,5 22.2
5*3 Dee 10~16 0.0 "if.}oﬁ 800 @1 c‘i §§§i% ' 57@1& 3'@‘5 2% 0?
1 Dee 17-23 0e0  10s1 750 8547 302  30.8 20.8 22.2
92 . Dec 2451 0.0 5.3 77.6 Bh9 30.9 3.2 20.2 205
1 Jon =7, 1985  He2 G ‘ D80 5 ol - 0.5 30,9 = 216 2 102




APPERDIX II

éﬁ&lysie of varience for Height of %hﬁ plnst -

ptogewisg

Source

Vﬁ%an’ﬁgua?'

E@ Bﬁ%

ﬁw@g DAS

6@ Eém hﬁaﬁégsﬁ,Q

Blooke

%W%E

.w
=
P

RPE

Brrow

91‘3‘.‘“‘

254875+

3222

24550

24238
22562
245K3
26275

- 2.9@5@‘ .

1654359
293141250

' a&%mﬁaw 3@343%
289,343 %% 1671,167%*

251,208%

34,4907
136464

L 28,584

§§é@5?

%$¢§§§ |

2565

864777
163,305
145013
9454092
1454352

292,790

520,585

112,152

32,305
854902
38,459
6839

| DAS ¢ Deye aftey sowing
* significant at 5% level
s¢ Significant at 9% level

i



3 én&iygia of %arﬁamee ﬁ@g Homber of Loaves pex
i @1&n@ *:&%agawiaé

AFFENDIE lXI

Bource

ﬁ@@ﬁ qaare 7'

20 DAB

4@ Qﬁ@

éﬁ BAS

%asvaﬁs .

Blocks

gEmEm =

Byrox

o

—;@

2h

a0

WOW W W ~g

*§aéaaw¥

EQ.

;?18?@**b

2,071
0.7
0490

485290

0.839

1,080

ﬁ?aﬁaﬁ

7604159
 B3.432%s
35Q.270%2

16975
70272

47,8050

64446
B.385

| QB»EQEt

ggﬁﬂcéﬁﬁﬁﬂ'
302,958
722 4170

52,590
404736

| B4,823%a
R
15910

'6.22%8

1.2649
&u3372¢
1.2556
1,046
1:2105

04594

0,2075
1.7036

BAG ¢+ Days afbep sowing

* gignificent ab 5% level
** gignificont ab 1% level



APPEIDIN IV

Apalysie of varlanse for Number of branches pex
plant - Bitogewise

Sourxee

]

Hean Square

20 DaB

s i

60 DAS

Harvest

Blocks

Ex g R0

| RPK
Ervop

L 5
Lo

0.066
0255 %0
0105

De278ee

D044

0089
0.047

0.033 |

0.085g%
HeqB65 e
50280
3. 11562%
0u3531
@*ﬁ?ﬁ?ﬁﬂ
Getagh v

@aa?ﬁta

10479

0.305%%

B oSG wn
D268

0,113

0.0732
| gﬁ.‘f‘:'zzs

@.Héﬁﬁmg

ReBBYEe

Dapges
3408

Q228"
‘ﬁgﬁgﬁa

0.0888

0.0837

00732 .

DAB ¢ Doys after cowlng
* Significent ot 5% level
. *% Bippilicant at 1% level



APPEIDIE ¥

Annlyels of verisnco for Leaf Aves Tndox =
stogewice and 30% flowering

Soureg 4af

Mean Bguara

20 DAB

40 DAS

60 DAS

Harvest

e
flowering

AT

Bloocks
.
P

WK
REX 24
Brgor 60

7
;
Z
z 3
.
2
9

0.057%% -
000710

007182

000195
0000458
0,00147
0.00062

040024

.0
D.82872+
0.0662%
32959520
Qe0297%¢
B.0108%
0.0099°¢

) OUSGee
00016

oug7e

00094

gg‘ﬁﬁﬁg"@
110652
De25859

C.0028°%
0.00058* ‘

00108+
000740

0.00384

0.,0065
, G128 0%
L 0.00458

300420
0.00252
D.00219

- 0,000913

0.000993

0.897
" 9639
2e2B4*

" DAE 3 Daye after sowing

E )

B ¥

&2

w

significant at 5% level
sgndficant et 1% level



APPTUDIX VI

Analysis of variancg f@m Yield sttribubting foctors =
pap @Z&nk Bogis

"‘?@ &Ki mi}‘iﬁ@i?’@

Bouree Af ol nods  Wedght of Welght of Podegeed

’ Aai ﬁﬁr@e&ﬁ | @@ﬁ N ae@é zg#i@
Blocks 7  47.809 . a%@ﬁ% 0.0682  0.053%
¥ 3 BA7.a77es 07792 0.8E54%%  4,8904*¢
P 3 BM.786 - 041519 0.0846 0.1235¢
K B 466.028 1.0896%%  0.8005%%  0,9623%*
i 9 5BLE5YeE 1,1817%%  0.1613%%  0.1568%¢
BE 9 80.409 0.5478 0.1293%%  0,0332
RK 9 524901 0.1851 0.189G%®
NPK 28 48,586 é..«;&?a 0.0504 00511

. Boyor 80 4B.SBE 0 0.2916 0.0516 - 0.0322

® &i@aﬁﬁéﬁaﬁ%.aﬁ 5% iévai
e» gignificant ab 1% level



APFERDIX VII

éa&lyézs of varisnce for yleld sttribubting factoras

o @ﬁm{ gquare

Welght of 4000 seed  Total N
thusa per weight per geed yield gzggg?t
plant plent =~ (kefba) 7 ”

Source - 4f

0.3557  0.0340  2904.857  0.00108
1,011%%  0.5020%%  57425.33%%  0.01466%
| D.5G89%*  0,3886%% 5676.667 000266
0.0374  0.0875 27126349 0,00839¢
0u1459 0.0908 10280.11%¢  0.00409
0.1328 0,005 749,000 0,00454
. | 0.1288 0s0881 - 6213.222%  0.00365
HPK 24 01159 00208 35624963  0.0020
Brror 6O 01810 De0543 3054,55 0,00209

Blocks

%'ﬂ‘?ﬁ”éﬁ
G W O W W W =)

* gsenificant ot 5% lovel
% significant at 1% level
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APPENDIX VIII

Analysig of Vmﬁi&ﬁﬁ@ i@r Totval Dry Hatber Production =
gtopdwise

» g ﬁeaﬁ a@uage
Source 4f

20DAS  MODAS 60 ﬁéﬁ ﬁagveat

Blocks 7 132,765 2233.993  270U0,0%%  35936,0%°
it 3 28018.5¢¢  40MI00.7% 214970,7% 204516.0%%
P 3 1080.5%% . 11830.0%%  40272,0°%  30B10.67*
K 5 284.833 1085.333  4GBO0.67*¢ 23813.34°
WP 9 199,368 1719.533%* 18986.67*  47514.67
9 AP 7RE 62444 2936488 . 9491.55
1K 9 19,984 . 336.222  6849.77 639822
COWEK. 2% 906,685 516,814  9976.296 796085 .
CBreor 60 . 236,081 577,266 7991.2 112,67

DAS 't Days efter sowlng
* Significent abt 5% ieva;
* gignificant at 1% level



AYPEEDIX IX

Analysis of varisnce for Guality attributes

- Hean Square
Souped af :

¢il @@@ﬁééﬁv' :§§éﬁain @@ﬂﬁé@ﬁ

L 0.9598 05206
16,770%* - 3,5820%°
5,248 10.515%
47,9870+  5.E57se
0.486 4.6uge
Ga748 04355
1.23¢ 0.862

HEK 28 04552  0.294

B

Frror 50 14690 S 005488

% Sisnificant gt 5% level

¢ gienifiepnt at 19 level



APPERDIZ X

snalysic of vgriaﬁe@ for Hitrogen Contept of ?lgnt -
Btozowise and Seed

Spuree 4f

Haan 3@&@3@

20 DAS

40 DAS

60 DAS

>§§fV§Q§

H content
of seed

Blosks
5

Bryor &0

B9
G W W N W W N3

1085

- Eﬂge?;&&g .
00349

G019

Q#@ﬁﬁ?ﬁ

G.0022
0,0058
D.0018
00422

04966
Tei59ee
040349
040105

| 0.00406

0+00509
040043
0.0027
{40869

Qa15a35%*
F905%*
0.0977
0.0558
0.0369
00363
00175
00391
0.0448

0.0833

o710

009349
00336
0.00809
000705
00146
000509
0.0746

00502
o2t
0.3492%¢

@0565§ e

0.1493
0.0913

@0@543

0.0664%
0.0796

DAS ¢ Doye afber sowing
* Significany abt 5% level
#¢ pienificant at 9% level



APPENDIX XTI

Analysig of varisnce for Phosphorug Content of Flant =
shogewise and seed | -

Soupce df

Hean Square

20 DAS

40 DAG

60 DAS

Harvegt

"F conbent
0f seed

Blocke
N

ooy

K

1P

M
NEE

Brroy

7
3
3
3
9
9
9

25
6_0

04000599
060167
0.0u28"
10,0118
0002496
000154

Qe 000857

| 0000817
| 0,00229

000207
0.02207"

000824

0.0013%0

0000722
0004848

00263
00558
002563

0.,00802

000262
0,00246
0.00136
000138

000277

0.00235
0.00615 "
0.0205"
0.00179
000256
0400212

0400106

000115

000205

0.01248"
0,000943

0,000429
0,000350
0000220
04000180

| 0.000532

DAZ 2 Days after sowlng

e Sienificant at 5% level
*o Significant at 1% level



APPENDIX ZXII

. Analysio of vav&aaaa for Potaseiun content of plant -
%tag@wise and Soed

Bource d4f

ﬁe&m %ﬁ&axe

2@ ﬁﬁ‘

"Q‘@ WA

Gﬁms |

ﬂtﬂv@aﬁ

T eonians
OE.Beed

Blocks 7

K-.

Pt
i

@.@@459
01367

0,056%"
0.01432
0.00442
0400593
0.00125

- 000208

000350

) @aﬁﬁl"!%

0.3108"

0.0728"

040152

- 0.0206"

0.,00353

0003502
0.00509

’ @r@@?é?

Qo@%@?&

0.01578”
G035

0004899
0.00249
0,00337

000447
0,539

0.01232"

0.0224"
0,00645
0.00281

0.00851

0.00148

0.00229

0000186

@i@géé%m
0 4G00GSH
ﬁf@ﬁ?&%%
QQQQQg§$
0&@@@$2$*
0000801
0000527
1. 000537

DAY

t Days siter cowing

* glgaificent ab 5% level

#* Sigoificent et 9% level



- RK

Analysis of varianee
and seed

APPERDIX XIIX

f@y upbtake of Hitrogen - stagowice

Source df

Mean Bguare

20 DAS B0 DAS B0 DAS  Harvend

W uptare

of_seed

El@sk@
B

P
K

NEK ah

7
3
3
.
9
g
g

Exror 60

0.8277 162399 11.7589 - 19.095
on.9781°  asa,908"  764.255°  205.118
6.307% 12,4308 64,458  85.018
2.2822 2,906  #1.880°  9.617
14644 1.9998 21,878 o.884
145440 3,0850  Alh0h #2996
1,057 1,060 4388
142362 04778 5.355
00084 2.256%  6.496  11.097

®

5,808
82.315°
84703
48,555
43,888"
14,028
5,580
34555
4,260

DAS : Days aftey powing
* Bignificent at 5% level
*¢ gignificont at 1% level



APPENDIX FIV

Analysis éf.vaxﬁa@cﬁ-ﬁer uptake of Phosphorug - gbagewice
and seed - _ '

Souree 4af

‘Mean Square

20 DAR

4 DAS 60 DAS Horvest

T otk
0f seed

Blocks
i

P

1P
BE

NE

RPE 24

Error 60

7
3
3
K- §‘
9
9
9

. 0,0188

g@??ﬁga
d@ﬁ&gé@
@m@g;} 2

0.0685
0.0872

0.01563

0401608
(.038632

- 00584

01502

148554
28.0853"
15,5724

2,2923"

1,9073

0444990

o171

007596

0.9506

02379
9 ,?8@% )
2 ;Qﬁggg*
01748
52208

17204
6.5775"
ma
H842
02657
1.0352

040877
040479

8.0187
1,665
0.1642
047497
0.2455
0,2056
0.1169
0.0634

DAR 3§ Days afber sowing
¢« Sipnificant af 5% level

*¢ gignificont et 4% ievel

0.09625



APPERDIY W

Anglysis of variance for Potassiuvm upteke by plent at
different otages and by sead .

Souves af

HMean Sguere

30 DaAS

40 DAS GO DAS

Hoyvest

T T

LCE Beed

Blocks

FENE T

i a4

Ervor . 60

Wow W W W W

0.0507
&!-75@5?’

D27 02"

Qcﬁ?@iﬁ V

00364

0.04453

00172
040186
0.04006

042693  3.274
13.0858" 49,085
geg,ﬁgg @«?’?&a
0.6328° za.008"
0.3%8  8.538°
0.1016  0.7064
0.4188 1.8949
0.,4068  0.1765
1 0.1898  1.1627

- 1834

59,965
3 yﬁik?%* :
1,4352
10322
0,2562
1,918
0.9628

1,411

0,095 -
27307
0.1122
1.4088°
0.2657°
0.1998
0.1285
0.0734

0.0848

DAS . Days after sowing
| *3%1@@&&@3@@@ at 5% level

**;%igﬂificg&% ab 9% level



APPENDIX VI

Analysis of variance for btokal u@take of uztrmgea,
Phoaphorus and ?ﬁ%&%&iﬁm |

| ?iesaa %ﬁ%m

Souree df — o S
Total uptake @@%al u@eak@ Total upbtake
of N et P of K

‘Blocks 7 . 18.862 .96 2,040
N 461.877°* 14.319%* . B5.168%"
B P0H06% B.503%% - 74810+
K 8146357 1,695  S.a320e
np 19.0%1 0,749 14874
PK 8,548 04627 - 0.547
¥E % S 0.730 1,674
NEX 2% 54936 0579 0.817
CEvrer 60 . 3961 . 0,89 4,269

W oW W W W

X0

)

2]
=
b

ificant at 5% level
¢ gignificant ot 1% level



APPENDIY XVIX

Analysin of varisnece fop Hitrogen. Phoophorus and
Potasglun in soil efter experisent '

& lion Squavo
Tovel N Available PO Availoble K0

Houree - ag

Blocke 0000235 D433 : 4,352
N 00 143581 | B.677
b3 0000166 B,5EB%e ( 8,799

7
3
3.
K 5 0.000255 - 2,755% . 398
9
9
S

HP 0.000194 0.670 4 0993
PE 00000648  0.599 \ 3,852
K | O.000259 0.986 04652
PR 24 0,000179 0355 L D.5E7
Brror - 60 . 04000588 0,691 %4160

* gignificent ab 5% level

s¢ Sigpifiesnt ab 1% 1ével
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ABSTRAGT

& 4% gactorisl euperiment cenfounding NEK (3 &£)
t@ﬁsﬂfiy in veplleation I end IT was conducted under garden
land condition ob the Instruetiopal Iarm, 0@11@@3 of
éggicmlﬁmxaﬁ Vollayani, duving scuirebi season 4984,
study the effeect of graded doses of nitrogen (10, 30, 50
and 70 kefhel, ﬁhaﬁgkazug (5, 15y 25 ond 35 kg ygﬂglh@)
and potaseium (1ﬁﬁ & §i§ 50 sind 70 kg Kg&fha} o the
- growhh, yielé*<gualiﬁyg,@@ﬁ@eﬁt and upteke of mineral
mu%wi&ﬁﬁ@ and alse ﬁ@‘%ﬁﬁk out the econemics of @r@ﬁuﬁﬁiﬁn
with the pro-veleage sesomum cultuve 42-4 (now released
az Sooryn oy ACVe2). | |

The ﬂﬁmﬁy'fﬁv@azaé tha@ apyiiea%m@ﬂ @f nityopen
ﬁigﬁi@i@aﬁ%13 iﬁflﬁ&ﬁeeé g&@w%&g yield and yield aaﬁriba*iﬁg
charactors. Phosphorue and potossiun produced eighificant
influerice on number of lesves and iﬁaf/azegviaﬂﬁx on 49

and 60 days afber gowing, Significant effect of phosphorus
wag elec obseyved on suwaber of bronches, podeseed ratlo,
bhuga yield, thougand ﬁﬁﬁﬁ woight and ﬁ@ﬁal’éﬁg;matsar
profuction. Applied potessiun significantly influenced

ﬁhﬁ gi@léAa@é wield éﬁ%xihﬁ%ﬁﬁ? eharacters like nunmbey of
pods, weight of pod per plant, wam@ﬁﬁ of seed per plang,
pode-gaad ratio, ﬁe&@ yield wﬁ@ barvept iaﬁex.



Hitrogen, phosphorus gé& potessium @ﬁ@ﬁﬂﬁ@éﬂéigﬁiﬁiﬁﬁnﬁ
influence or oll end probein conbent of é@s@mﬁ@ pead.
Maxinum oll yield wes obteined st the level of 50 kp W,
a5 ke Eégﬁ and 30 kg~K§G per hoetares ?3@%@1@ content wap
alse highest at the level ef %l 14 ﬁ; 35 ke I @5 and 7@ ke

2& ?%ﬁ ﬁeasaﬁ@. A ' '

ﬁgﬁii@é’aiﬁxageﬁ aignificantly iaﬁiu&meeﬁ;@h@4éiﬁx@%em,
phogphorus and @é%aéaiam eeﬁﬁé&%-&ﬁ plant, seed and its upteke.
- Phosphoxue could %ﬁélﬂﬁﬁ@@’aiﬁxagan content only on 20 days
after 3@@ingg but it 4nfluenced phosphorus contant and tobal
uptaikke of Ny P and K« Potossiup also produced significant
~inZlivence on potassium content end botal uptake of W, P
and e - o

The seed yield as wazz el prmﬁis wera higheat with
30 kg Wy 15 kg ?é@§ and 70 ke KQGIhae - do the mogt .
advantageous ferbilizer Gose for scssmum culiurs 421 ig
a combination of 30 kg W, 15 kg ?Qﬁs and ?% kex EsC / ba
(m2§& .} under zerden lan& condivions of V@llayaai.
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