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She need for increasing oilseed production in the 
country hao assumed very greet importance due to the Shortage 
of edible end fatty ells end the near fonine proportion of 
the situation* Our dally availability of 13*7 e of oil is 
far below the minimum nutritional level of 16 g duo to an 
acute ishortage of about one million toanoa of oil a year 
(Hodha and Singh, 1960)* fhe concunption hoc been United 
by the inability to met the desand, duo to etagnation in 
donee tic output* Hence there is an urgent need for Increas­
ing the production of oilseeds In India.

Groundnut la the noot important oilseed crop of India 
which slisrcsthe largest ollceed area and production and io 
groan In almost all the States* Groundnut kernels have about 
50 per cent oil content* In addition to tMo It io a highly 
concentrated fora of food rich In proteins, B-vitosGlno end . 
sterols* The deficiency of cereal protein ccn bo node good 
by oupplemntation of groundnut in the food since it contains 
a sufficiently high concentration of arginine, lyoino and 
leuolno (IlohQjJa et cl*, 1979)* Further being a loguao, it 
has also got the capacity to harness the inexhaustible stock 
of nitrogen in tho atmosphere In association with the 
nitrogen fixing bacteria.

In Heroic, groundnut occupies 12,655 hectares of lend 
end produces 13*268 tcrnes of xx>d with an average of 1030 kg 
per hector© (Anon*, 1978)* She production can further be

■ XlfMOL-UCflOiJ
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enhanced by bringing more area under its cultivation and
!

improving the yield per unit area by adopting Improved 
management practices*

She area under groundnut cultivation can be Increased
/

by extending Its cultivation to summer rice fallows which 
cornea to about 2*75 lakh hectares during the third crop 
season. It is the most renmeratlve crop during this season, 
which also helps to increase the fertility of the poddy 
fields*

Marked increase in groundnut yield was obtained by 
adopting improved water management practices (ICcisbnaowamy 
et al., 1964 and All et al®, 1974)* But scarcity of water 
is tho major yield constraint for attaining potential 
productivity in groundnut during summer season* It has, 
therefore, become imperative to work out the efficient and 
economical method of irrigation, which con maximise the yield 
of the crop, lead to larger coverage of area by using the 
available supply of viator judiciously* Mo precise water 
management techniques have been developed for groundnut in 
Kerala which arer esecntlal for judicious and economic vise of 
viator for producing optimum crop yield per unit of Irrigated 
land or per unit of water used in irrigation*

2he importance of phosphorus end potassium nutrition 
on the growth and yield of groundnut has been studied by many 
■workers (Patil, 1968;Qopqlaswamy et al*, 1976; Pande et al., 
1971). Phosphorus end po too slum requirement of groundnut in



tho red loea ooilo of Kerala was oloo determined (Muraleedharezt 
19713 Joyade&m and Sreedbaron, 1979a cad fioir, 1970), But tho 
response of groundnut tp phosphorus end potassium application 
in tho sandy loam ooilo of Kerala end under different soil 
moisture regimes ware not studied, Tlilo is important since 
fertiliser use efficiency can ho increased by tho proper 
water management practices,

tilth the objects envisaged In the previous pages, tho 
present investigation woo tajderfcalcen in the rice fallows 
during the summer season of 1979^30, at Agronomic Hcaecreh 
Station, Cholakudy,

in nut shell the major objective a of the investigation
werss

1, To study the growth end yield response of groundnut 
to different irrigation schedules,

2* So find out th© optimum levels of phosphorus eaS 
potassium required by the crop mid or irrigated conditions,

5* To study the effect of the combination of litiga­
tion and nutrient o on tho growth end yield of crops,

4, To assess the quality of groundnut asi affected by 
different levels of phosphorus and potassium and irrigation 
schedules,

5» To study the economics of irrigation  and nutrient 
application to groundnut.
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Groundnut is eta important oil seed crop which is 
found to respond well to irrigation and phosphorus end potash

V

fertilisation!* Some of the na^or works conducted in India 
and abroad on the influence of these factors on growth,

i

yield, quality and nutrient uptake of this crop are reviewed 
hereunder*

A* Mfcflfl&BR
(1) Effect of irrigation on growth characters

Ocha and womer (1959) observed e reduction in the 
total mxsber of leaves produced per plant due to drou^it* 
ttnder drought all plants were shorter, hod poor root dtetri* 
button, less branches and leaves and had smaller leaves 
containing less water than did irrigated plants (Lin at el*, 
196?)* Kriahnaswaqy at cl* (1964) reported that frequent 
irrigations helped to produce more vegetative growth, this 
being indicated by height measurement and yield of hauln,
Lenka and Mara (1973) also observed a decreese in plant

V

growth with decreasing frequency of irrigation*
Irrigating groundnut once in 12 to 14 days resulted 

in increased haulm yield ever rainfed crop (Gopalssweisy et al., 
1974)* Gubba Eao et el# (1974) also reported significantly 
higher hhuse yield by irrigating the crop at 29# Xtepletioa 
of Available Soil koistura (PACK) from sowing to pegging

REVIEW OF LXTEBA2DRE
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m 3 50$ DAOM from passing to Sierveot. It was observed that 
there was significant difference in shoot hei£$& (at 60th 
day end harvest) and haulm yield due to the effect of various 
moisture levels during rafol season (Anon.# 1975a)« A 
moisture level of 50$ appeared to he optima for maxlcm 
shoot m d root dry weight (Versa and Subba heof 1975)* 
Viveleenenaan and timaoem (1976) reported that increased soil 
aoiature tension decreased the total dry matter production 
in groundnut* A difference in moisture regimes could 
produce significant difference in the number of branches 
produced par plent (Anon.# 1978b).

Irrigating the crop at sa 1H/CPB ratio of 1,0 had 
produced significantly higher straw yield over 0,4 and 0.6 
ratios end was ax par with 0,8 ratio (Anon,# 1980a), Tho haulm 
yield was not Influenced by different frequencies of Irriga­
tion whore as the plant height# at 50th day end harvest# was 
significantly effected end en 1VJ/GPS ratio of 0.9 was found 
to be superior (Anon,# 1980b), Khan end ilorey (1900) 
reported that shoot# root and total dry matter production 
were significantly influenced by soil moisture regimes and 
the smiiraa dry matter production was obtained under no 
stress situations. Baddy (1900) observed an increase in 
plant hoicJit end spread with increase in Irrigation frequency.
(2) Bffeot of Irrigation on modulation and H fixation 

lenka and 111 era (1975) observed a decrease in 
modulation with decreasing frequencies of irrigation and the
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csxlnun number of nodules were with Irrigations at 2Sp 
DAssi. According to Versa find Subba. Hao (1975)* a isolators 
level of 50p appeared to be optimum for naxiEua number and 
weight of root nodules and an increase in ooiature content 
to 100^ reduces the dry weight of nodules in grem £pran.
ISaatc (1976) reported increased nodule siso and persistence 
with Irrigation. Beddy and Tenner (1978) observed increased 
nitrogen fixation with irrigation compared to no irrigation* 
viMle an incroaoe in nodule niEiber was observed with 
irrigations ocd irrigations at 120 m  OPE had adversely and 
significantly affected nodule nxmber* as observed by 
OheXke and Khupce* 1960*

\

(3) Effect of Irrigation on yield and .yield attributes 
(a) Dcr?th interval yield approach

Bhsvsmiesnker Kao (1955) reported that irrigating 
groundnut crop once in every 10 days recorded core out turn 
then irrigating at 15 days* 20 days or 25 days intervals*

. Erishnaswsqy et al* (1964) observed increase in yield of 
pods and kernel by irrigating groundnut once in ten days* 

y The oeaa treatment registered eignifioently higher shelling 
per cent end was superior in giving balder kemale. I lent ell 
sod Goldin (1364) observed a positive effect on ahclHng 
^per cent end 1000 seed weight due to irrigation* .Boote et el*
(1976) reported that drought reduced shelling per cent* 
Vamsll et al* (1976) found that drought reduced kemal 
yield* percentage of sound sad nature kernels and shelling
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percentage*
CM Boll nolBtura defflolt approach

Mohan (1970) observed Silkier yields when irrigated 
at 60^ of field capacity than those at 40 or 000 of field 
capacity* Yadov (1972) reported that mes^mm pod yield waa 
recorded by irrigations at 400 DASH* Irrigation at 250 
Available Boll l-toloture (ASM) was sufficient for optlnm- 
yields during r&bl season* In m  experiBent c©aduobea at 
Hbavaaiaegafit fci#©r yield© were obtained by irrigations 
at'600 ash thsou^iout crop growth siid it was on par with 
irrigation© at 0 per cent ASH during first stage (025 days) 
and at 600 from 25 days upto harvest (Anon.* 1979). Dea&a 
end Hiara (1975) observed that during rabt* in a sandy soil 
hipest pod yield was obtained with irrigation at 250 DASH, 
uua'bex of pods per plant and their weight reduced with 
decrease in frequency of irrigation*

Sgini et al* (1975) reported that Irrigation at 500 
M3H gsve m a d n m  yield of grotsadnat pods which was attributed 
to its good effect on tho amber of nature pods and pod 
bearing noodles, All et el* (1974) reported increased yields 
with a noisture regiao of field oapcoity to 600 noisture 
availability censured at 50 on depth* On© et al. (1974) 
reported that optimxa soil scioturo content was 400 for 
gmofinat plant which resulted in better podding per cent* 
Subba Has at al. (1974) reported that highest pod yield wan 
obtained by irrigating groundnut crop at 250 PABM from pod

7

i .
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formation to harvest stage end at 502 BASH from sowing to 
pod formation* they also observed ooro number of pods per 
plant end better shelling per cent* whenever ample irriga­
tions were provided from sowing to pod formation at age. But 
severe moisture stress during pegging to pod formation seemed 
to have depressed the shelling percentage*

Irrigating grouE&sut crop at 252 DASH eigoificaatly 
increased pod yield over the crop irrigated at 0 per cent 
ASH ©ai was on par with the crop irrigated at 502 ASM 
during r&bl season (Aam*f 1975b)* A trend of increase in 
pod yield and number of mature pods per plant woa noted with 
higher moisture levels (&m«* 1975a)*

Sorbet end Rhoades (1975) reported that irrigating 
growdmt crop to maintain noil moisture tension below one 
ber increased pod production* ©balling percentage end 100 
seed weight* Rao et al* (1976) observed yield redaction to 
the tune of 562 with increase in noiotura stress from 402 
A3MD to 002 ADHD*

Cheena et al* (1977) observed that irrigation 
■increased pod yield from 1*61 t/ha with no Irrigation to 
2*56 t/iifc with irrigations at 102 Asnt with no further 
increase with irrigations at higher ASM during wet seasons* 
They also reported increased number of mature pod© per plcnt* 
100 pod weight and shelling per cent due to irrigation* 
Shelling percentage was cot influenced by moisture regimes 
(IJaraainbaB. et al*v 1977)* Reddy mCL Baddy (1977) observed
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highest pocl yields when irrigated at 25$ DA3M through out 
tho graying period*

According to lierosiDhan ot 'al. (1976) the rcquironcntj 
of nolatura for gromdnut ranges from 20 to 30* of the 
available soil noiGturo in sandy loaa coils.

Reddy ot al. (1976) reported that two to three 
protective irrigation^ given when the ASM in top 30 cm layer 
was depleted to nearly 501:'* increased pod yield eignlflccntly 
over rainfed or op. tho number and weight of natures pod 9 
per plant was also increased with protective irrigation. 
Shanopeooiindores et al. (1979) observed that mxinun groundnut 
yield was obtained by irrigating tho crop at 100;1 depletion 
of available noistare content during early groyth-cua-flouerins 
stage (upto 35 days after sowing) end 50$ depletion during 
pod formation and pod foroatlcn-oum-'aaturity stage (36 to 
10 day a before harvest)*
(c) Critical rhytophasa euuroach

Su end La (1963) reported that the most critical 
period of ooioture deficiency in groundnut on candy loan soil 
was at the stage of posh flowering to early fruiting (30-60 
days after ©owing) while noisfaro deficiency at maturity (90 
to 120 days after sowing) had the least effect on plants* 
According to Reddy end Rao (1958)* water stress at tho tine 
of flowering (40 days after sowing) produced considerable 
reduction in yield of pods and kemols.

Singh ot al. (1971) reported that application of two
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irrigations* ewe each at flowering and peg formation. stages^ 
increased average yield of unabelled nuts to 1 *36 t/ha 
compared to 1*03 t/fca by plots given one irrigation at 
flowering stage and 0*99 t/ha by unirrlgated plots* Gaod&u 

; et al* (1972) observed that two irrigations* one at flowering 
and other at faulting* in addition to tha noma! two irriga- 
tiong given in the first m d third month after sowing* gave 
50*6^and 33*162 hi$sar yields of unahoXlod nut a than no 
irrigation and one irrigation at flowering respectively in 
sandy loam soils*

Sainl enl Seadhu (1973) also reported significantly 
higher pod yield than no-irrigation and one irrigation, by 
giving two irrigations to groundnut crop* first at flowering 
nod second at fruiting* Shelling per cent was also improved 
with irrigations* Mmte (1976) found that irrigations at 
flowering to pod development stags increases seed number 
per pod sad 1000 seed weight and throu^ these components* 
the yield* As odap«red with no irrigation* one irrigation 
at pegging sad two irrigations one each at pegging and 
podding gave significant yield increase of 13*62 cod 26 *>2 
respectively (Anon** 197Gc) *
(d) CXiisatologica! auaroaoh

Goldberg et al* (1967) reported that optiam irriga­
tion for groundnut was that in which water was applied eveiy 
seven days in amount© equal to 902 of evaporation from a 
free water surface* as measured in screened pan*
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Dobranonlan et el* (1974) reported that groundnut 
irrigated at 1H/OBB ratio of 0,9 end or 0*6 at sewing to 
flowering (unto 30 days) effective pegging (30*45 days) sad 
pod formation stages, gave the highest yield* Irrigation, 
at a ratio of 0*6 during sowing to flowering end effective 
pegging stages acd 0*9 during pod formation etcgoa was the 
beet* Irrespective of irrigation at flowering end effective 
po&jlng* ..irrigation at 1VJ/GFB ratio of 0*9 during pod 
formation gesve eigalfiemtly higher yields than did Irri­
gation at 1&/CPE ratio of 0*6*

Work don© with groundnut variety K57-2 at t&avani- 
oagor during rabl eoaeona with la/CPS ratio of 0*6, 0.75,
0,9 and 1*05 at two depths (4 cm and 6 cm) indicated that 
Irrigation at UJ/CPE ratio of 0*6 with 4 ca depth gave 
aaxinsa yield (Anon*, 1977)*

Pahatonde (1976) reported that irrigation had signi­
ficantly affected pod yield and the highest pod yield a M  
shelling percentage ware obtained with Irrigations echedulod 
after 75 am CPE amounting to 18 irrigations which was on per 
with 100 aa CPE end was significantly superior to Irriga­
tions scheduled at 125 end 190 an CPEs*

Sron en. experiment at Bhevanlsager using POL-2 
variety, it wee found that there was signifioaat difference 
in pod yield duo to irrigations, end 4 cm irrigation at 0*9 
ratio head given significantly higher pod yields than irriga­
tions at 0.6 end 0*75 ratios (Anon*, 1979a)*
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Another experiment conducted in the sandy olay loams 
o£ Hyderabad produced significant differencao among irrigâ . 
tion level* end the Bastes yield of 23*2 q/fca w e  racor&ed 
by 0*95 ratio which was on par with 0*6 ratio end was 
slgiificsntly superior to 0*5 and 0*65 ratios* She depth 
of irrigation was 5 cc (Aaoeuf 1979b) * .

Slrajdsr and Ingle ,(1979) reported that scheduling 
Irrigation to groundnut at 100 m  C?E (equivalent to G 
irrigations) was opticm for groundnut during sooner season 
in nedlun blacic soils*

An experiment conducted at sandy lorn to lossy soils 
of Dapoll revealed that irrigations scheduled at 0*6 1U/CPB 
ratio produced signifiasntly higher pod yields* which wo© 
followed by 1VJ/0PE ratios of 1.0*. 0*6 and 0*4 (Anon*» 1900a).

Irrigating groisianut at 0.6 1U/CPD ratio recorded 
significantly higher yield than 0*9 hut it was on .pa* with 
0*75 (Anon*, 1920b). The higher yield at 0.G0 was due to 
fcl$ier production of pods per pleat thwi other treatments* 

Heady (1900) reported that highest pod yield was 
obtained with the highest irrigation frequency tried 
(irrigation. whas pan evaporation flpoc U3i-;3 class A pan was 
2 ca) and highest depth of water (1003 of pen evaporation) 
tried* It required Irrigation once in three days* Ha also 
reported that number of flowers and tmrgfrag of pegs par 
plant decreased with doorcase in irrigation. frequency* 
limber of filled pod a* tolling por cent and 100 pod wai^it 
were increased with increase in irrigation frequency.
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Ghel&e m d  Ehupso <1960) reported Anoreaaed yield*
\

in groundnut with irrigation scheduled at 49 and 09 na OPS 
over 120 m  CPE* They also reported that Irrigation at 
these frequencies favourably affoctod number of developed 
pode par pimt*
4* . Effect of Irrigation, on quality of kernel 
(a) Protein content

Mailoslz et si# <1961) reported that protein content 
of the feerasl was slightly depressed by irrigation <29#?$ 
with an! 22*5$ without irrigation)* Ilaraainhaei ot al*
(1978) doo observed depression in protein content with core 
froqaent irrigations*
(o) Oil .content

Sin^a at al* (1971) and Teeglre (1971) observed no 
eignificant effect of Irrigation on the oil content of 
keaaal# Eandbii et al# <1972) reported that oil yield was 
.Increased by 292 kg end 91 kg per ha with 2 irri^tions 
(one at flowering and other at fruiting) and with one 
inflation (at flowering) respectively* Saini and Saadhn 
<1972) aloo observed Increased oil yield with irrigation, 
Inoreanod oil content with irrigations at 50$ DASH ws* 
reported by Gaini et al* (1975), Gubb* Hao et «1, (1974) 
fouad tlrnt variation in per cent oil in seeds were not 
Barked# except for slightly higher values whan enisle irriga­
tion* were provided in the stage froa pod formation to 
harvest »Uaraaiirhaa. ot *1, (1977) observed that oil yield was
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decreased markedly with aa increase in aoiature stress*
i

being loyeet under severe stress with irrigation at 753 BASH* 
According to Sbfimsagsousdeffaia et al* (19T9)» fcho

i '

eastern oil contest (52*63) wcta recorded in tbe treatments 
receiving irrigations et 50p BAE2J in the early {^owtlx-oum- 
flowering and pod formation stages .and irrigation at 253 
BASH in the pod forssnticn-at^catnrity stage*

untifca of natrlmta*
According to Verna and toba Eaa (1975) & moisture 

level o f  503 appears to be optimaa for Gaston® nitrogen 
content and the nitrogen content of plants wore'^educed et 
1003 ooiotnre level then in other treatments?*

Ifsrasivhon et el* (1976) reported that* the availa­
bility of nitrogen and phosphorus et lower soil relates 
level were generally oereu Poteaeltsa uptake was also farad 
noro in the lower noioture levels* In goners1* they observed 
the sastosa. nutrient uptake under optUsra ssiDtnro levels 
(20-303)*. According to Budds ot al* (1979) 253 ooieteo 
depletion resulted in hipest concentration, of nitrogen end 
phosphorus at all physiological ataceo of gloat growth*

b * ajgs&SEat
■ (̂ ) Effeot of flfaogBfaogoo m  growth characters

6oldin and Har-tsoek (1956) report^ that nitrogen end 
phosphorus increased total plant wal$it sad the number of
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leaflets per plant* composed with unfertilised groundnuts*
\

Sl^lfioaBt increase in maber of branches at higher levels 
of pfcosjiborufl was reported by Puntaricar cod Bathkal (1367).

Jcya&eysa (1970) sad fcteeXsefifceroa (1971) at 
Tollayesi recorded increased hslght of pleats by the appli-* 
cation of hl^ier levels of pbos^oras# Application. of 
hitter (Soqqd of phosphorus increased, the anchor of branches 
in grousdsub (Bbt&arin osi Joshi, 1972)# numerical 
iacroaeo at 30th day end 60th day and gigoificsat increase 
at harvest in. shoot height was observed by the application 
of higher levels of phosphorus during feharir season 
(te«» 1973a) * But the nusber of branches* ,dry weight of 
shoot end root per plant end fcaala yield wore not signifi- 
oeaitly Influenced by phosphorus application*

Bhaa (1977) reported that application of nitrogen cad 
phosnhoras singly and in combination* yielded higher amount 
of dry ss&tter by the different plant parts over the 
unfertilized control* Of the 4 levels of phosphorus (0, 90* 
100 odd 150 feg PgOg/ha) tried* 100 hg PgOg/hn had produced 
the highest number of branches per plant (Anon#* 197&b) • 
■Hair (1976) reported that phosphorus application at the rate 
of 100 i£g PgOg/ha increased the bei^it of plants* number of 
leaves par plant «ad hauls yield* But he could not observe 
eny significant difference in the msabor of hranehea per 
plant duo to phosphorus application# feyoeis. (1979) observed 
significant increase In baala yield by the application of
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phoajhoima.
0hel&e end Sfcupse (1900) observed significant 

IneyeaGO in total dry natter per pleat with 17*46 kg P/ha 
over the control*
(2) Effect of thesnhorua on. nodulatlcfi

Yeroa cad Baa pal (1964)* in. a review on mineral 
nutrition, concluded that modulation woo completely cheeked 
by absence of phoophoruo* Share and Red (196G) reported 
that j&ooj&orao plays a resorbable role in spMstie fimticn 
of nitrogen because in all cacao i&aophoruo treated ©oil 
had shown a significant difference in the nitrogen per cent*

s
According to Purl (1969) phosphorus increases the activity 
of nodular bacteria which fix nitrogen in the soil. Hair 
et al. (1971) observed that soil© showing bettor crop Growth 
and nodtalatlon contained' significantly Mclier per cent of 
available phosphorus* Kuthuswooy (1973) reported that among 
the three levels of jbesshosos tried 30 kg 0^/ha was* 
superior In producing ismLtm number of nodules per plant.' 
Deehpazide (1974) reported that phosphate fertilisation 
improved modulation, Yua&oose and George (1979) eloo 
observed that applied phosphorus increased the scan number 
and dry -weight of nodules ©t 2,4 and 6 weeks after sewing. 
Jaya&evssn and £reedhar«m (1375b) observed that number and 
weight of root nodules were elgolfia&atly increased by 
phosphorus at © U  levels tried aad at oil stages of Growth 
of crop* Hair (1973) also observed sigaifleant increases
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in tho weight of root nodulco per plant by higher levolo 
ot riioephoruo oa 30th* 6 0th end 20th dey after sewing.
Shelkc end Khupoe (1300) oboerved a significant increase In 
nodule nunber due to phoBjfcorue application*
(3) Effect of rfooauhorua on yield and yield attributes

Phosphorus increased tho nmber ot flowers end pode 
per plant besides increasing the yield of pod a par hectare 
end the shelling pare outage (Sathymereyaaa end Rod* 1962)# 
Favourable effecto of phosphate application in increasing 
the yield of pods were also reported by Batbste sod Versaa 
(1964)* Enterzbki and Befaahctti (1363) reported that super­
phosphate at 50 and 100 lb PgÔ /acsro produced significant 
increases in pod yield over control* Roddy and Boo (1963) 
reported that phosphorus et 20 lb PgO^/aore only produced 
yield increases* An experiment with 0* 33*6 end 6?*2 kg 
FgO^/ha under lateaeitio soil eon&ltiocm in vieot Bengal 
showed that high yield ves aasociated vith higher doses of 
phosphorus (Bsnerjee at «l*t 1967)* According to Dalai et el* 
(1367) application of 11*3 kg l^O^/ooro increased the 
avarago pod yield by 33p in soady loea soils* Phosphorus at 
this rate also increased the weight and number of pods per 
. plant* Significant response of groundnut to phosphorus 
application at the rate of GO kg FgQ^/ha woo reported from 
Andhra Pradesh (Kmlkaml et «1**^1967)* Similar increases 
in yield of groundnut by phosphate fertilisation was aloo 
reported by Funtas&ar end Bathksl (1967)*
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Uaidu (196D) reported increased yield 0 by the 
application of 3 0 kg the black coils of Andhra
Pradosh cod higher rates of phosphorus did not show further 
increase in yield*

Application of 44*3 kg PpO^/ha gave significantly 
higher yield -then no ®°& 2 2 *4 kg in the sandy loco 
coils of Mckar&Shtra (Pat 1 1 * 1960)*

Phaniehal et si* (1969) reported that gromdnut shoved 
response in pod yield to 3 3 * 6 P^O^/he in red loan soils 
under rsOnfed ocoditionsu Puri 0969) observed pfcosjhorus 
m  the Uniting factor in grom2nut yield* the deficiency 
of which reduces flower production, «id effect the else of 
pods*

Singh and Pathek (1969) studied the effect of 
phosphorus application in light to nedlun black soils nixed 
with rod and reported significantly higher yield by the 
application of phosphorus at 22.3 kg PgOg/ha over no 
phosphorus* S h m  end Mi era (1970) recowended 30 kg PgOtj/he 
as the opttan fertiliser rate for grocntot.

faster and Vsnkatacfcari (1971) reported highest pod 
yield end i&prcven«nt In Shelling per cent by the application 
of 90 kg PgO^/ha* Mizreleedharaa (1971)* in rad Xoen eoils 
of VelXayani* found that phccphorus at the rate of 79 kg1

PgO^/ha aigaificently increased the wzabos* of poda per 
plant* weight of nature pods par plant* yield of pods per 
hectare and shelling per cent* She percentage of pegs
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developed into satoe po&a significantly decreased with 
hl^er levels of phosphorus * Panis oft el# €1971)* la sandy 
losa soil, ooneladca theft higher levels of jfcesphorus 
(40 kg PgO^/hs) tended to Inore&se pod yield# Singh eft al»
(1971) could sot observe soy Bigalfiosttft differescs in pod 
yield or on shelling gar cent duo to the application of 15 
to 60 kg P^O^/ha# Ssipathl end llooleal (1971) rogorbafl 
linear Increase in pod ylold with l&orcsse in the rate of 
applied PgO^ fTosa G to 90 kg/$m end tether increases la. 
tho rate of applied jhc^oraa did-net increase yield*

Single fertiliser trials on tenera* field in India 
©hewed significant influence of gtjpsjisoruo <m the yield of 
ĈRsstarft at levels upto ©3 kg P^O^/ha <£Sak*paftm eft ol»* 
1973).

Ifehspesd eft al# (1973) reported that ttW*2 variety 
of grotsndnuft responded best to £2*46 kg PgGg/ha .as reinfad 
crop and 33*&9 kg P ^ / h a  es Insisted crop whereas tlS7 7 
variety of groundnut respaudaa to 44 #92 kg PgG^/ha as 
raisfoa crop and even beyond 56*13 kg PgO^/ba on tei^ated 
oropt when those crop© war© supplied with optima. Xavolc of 
nitrogen end pofeasolun#

Haddy et al* (1573)- observed increased yield of 
groundnut podo by the application of 60 kg P ^ / h a  as soil 
applicatifin* Shelling per cent* ■ TSQ-fcessial weight end 
weie&ft of pods- per trait voluae were higher in fertilised 
plot®#
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PehatondQ mid (1974) observed that ooil
application of 20 kg P^G^/ha to groundnut eigaifieoatly 
increased m&fbes?- end walgxt of pods per plant and ytsM of- 
meholled nuto,

Pumoooe csad Georges (1974) observed that increasing 
phosphorus frcn a i l  to  79 kg V^Q-Zha iaoreaeed grmm&aut 

yisM s.
Soga&man and %eedharan (1979a) reported slgnifi* 

osrnt Increase in lOG-seol uolght^ test weight m d  oaolling 
percentage with phosphorus application upto 100 kg Pg&./ha 
sad the highest pod yleM wap obtained with £0 kg nitrogen 
a d  79 kg PgOp./ba*' Patil et al, (1976) observed highest 
.yield of poda by the application of E© kg ^/ha when
applied in eoiablnatieji with 40 kg nitrogen,

Ghoesft et a l , (1977) reported that phosphorus 
application upto a) kg uhsa applied along with 40 kg

13/ha oa a lomw  esai;* could not Increase pod yield cel yield 
attributes* But Ghoadfcsry (1977) observed Increased yield 
in 3OT-2 by the application o f 60 kg then with

50 kg PgO^/ha, Aoaofidixtg to Gopalsjr^E^r et a l, (1977), 
application of 0 to 90 kg EgO /̂bo in  a eandy loaa so il canid
net produo© aigaifioant e ffect on pod yield which was
possibly due to the ECdiun status of P̂ Op. in  the so il*  
Kulkamt ot -al* (197?) recoessadesl optiEstsu doe© of phoaphoptaa 
as 40 kg I^G^/ha for Bi^spur d istric t vSiioh inoreenod yield 
by 49,94$ when applied in  oosbinatiGQ with 43 kg K,
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MiSbra (1977) observed that application of 90 kg 
PgO^/ha ©csve tho hlĉ isot i)0cl ylold end Increased tho 
shelling percentage* Of tho three levels of phoapfcorue 
(Of 21 *8 end 45*6 kg P^O^/ha) tried by Kasosisfcaa et el*
(1977) application of 21*8 leg Pg05/ha recorded the highest 
pod yield* hut shelling percent age was little offfeet®&* 
According to Ea^u (1977) application of 40 kg PgG^/ha 
gsse tbs bl£fc08t pod yield in ®S\M t & m  0 to 80 kg PgO^/ha 
were tried* In a trial oonduotod using pbaei&araa levels 
ranstss fron Q to GO kg PgO^/ha* the Mghcot pod yield an! 
net profit were obtained with the education. of 40 kg PgO
he in ooEfeisaticaa with 20 leg 17 (Roc, 1977)*

/

Soddy ot ol. (1977) rocoocsenaea 40 Isg 5v>Gg/ha in 
Gemination with 50 kg each of H and Eg0/ka for optiaza 
yield.

Significantly ki£$»ar pod yield was obtained in 
Shsruact by the application of 100 leg PgGg/ha when coopered 
to 50 kg and no phoajhoma but a farther increase to 150 ks 
P20j,/bn reduced the yield (Anon., 1978b)* St xm& also 
observed that tho highest pod weight per plant ead aaanbar of 
davelopad pods per plant u&na obtained at this Xovcl*

Kair (197G) reported that higher levels of phosphorus 
incroaaed the number off pogo fforocd por plant, tsmbcr of 
nature pods per plant, weight of naturo poda per plant, 
yield of podo, 100 pod weight end 100 hemal uoi^it# The 
Boston yield m s  obtained by 100 kg l^O^/ha but it was an



par with tho yield of 79 kg Po0r/ha« He further observed a«/
decrease in the number of dayo takoa for flowering and tho 
percentage of pega developed to nature pods at this level# 
£ko optima end economic levels of phosphorus observed by 
him were 94 end 90 kg respectively# Power and Eimpse
(1978) prediptod the masinua yleM of pods to ba 19*16 o/ha 
at the love! of 126 kg xy^/ka in combination with 23 kg H 
c M  fixed the economic optinsa done at 57 kg f^G^/ha in 
combination with 25 kg H/ka„

Eron m  experiment oonduoted at Ehevcaisager, it woe 
observed that application of phootkorus (0 to 49 kg fgO^/ha) 
hod no significant effect on tho moan number of nature pods 
per plant and pod yield (Anosi,9 1979a)* Out of the 4 levels 
of phosphors tried from 0 to 90 kg PgO^/ha at Hyderabad, 60 
kg PgO^/ha produced the maximum yield though it m o  not 
statistically significant (toon., 1979b). _fho economic 
optimum dose of phosphorus for irrigated groundnut in medium 
block soil was 54 kg F ^ / h a  (Bira^dcr end Ingle, 1979) • 

Patll at «1* (1979) reported that ioGvaaoad pod 
yields wore obtained in black cley soil with the application 
of 40 kg Pg0^/ha over no phosphorus application end with 
further increase in phosphorus level to GO kg PgG„/ka 
the yiold was reduced, fhio increased yield was mainly duo 
to tho increased number of flowerg and pods per plant, pod 
weight per plant and 1G£HtanoX weight. Pfcaaphorua levels 
had no significant effect?} on shelling percentage. Hoy emd
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Kanuar (1979) reported that there was significant- response 
to phosphorus which woo evidenced by tho results of 435 
trials conducted on cultivators* floldo* GInga and Ilona
(1979) have concluded that the critical value for available 
phosphorus was 16*6 kg/ha*

In sandy loan to loony soils of Dapoli, GO kg PgO^/ha 
produced significantly higher pod yields than that obtained 
with 0 to 40 kg PgO^/ha (Anon*, 19SOa)* An experiment 
conducted at Bhavaai eager indicated that application of 
40 kg PgOg/ha yielded significantly higher than no phosphorus 
control and was on par with 20 end 30 kg PgO^/ha (Anon*, 
1980b)* Experiments conducted under AXCA&P Ochoas revealed 
the response of groundnut to fertiliser application and a 
phosphorus doeo of 60 kg PgO^/ha for deop black, nixed red 
and black colls, median block end rod end later!tlo soils 
and 40 kg BgOt-/ha for rad sandy soils were rccoixiended as 
.remunerative (Kulkami, 1980)*

According to Sheiks and Khupse (19G0) highest dry pod 
yield was observed by the application, of phosphorus at the 
rata of 17*46 kg P/ha. ITusnber of developed pods per pleat 
and 1000 kernel weight also showed the same trend.
4* Effect of phosphorus on quality of kopnnl
(a) Protein

ITl̂ hawsn (1962) reported that tho effect of appli­
cation off phosphorus alone or in combination with nitrogen 
on the protein content off seed woo not consistent* Ho also
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observed that the composition of seed with respeot to 
protein content, aa affected by fertilisers, £o related 
with nutrient status of the soil and the yield response 
obtained by application of fertilisers* Kiroar aid 
V G n k a t a c h e r i  (1971) reported increase in p r o t e i n  content by 
the application of 90 kg Po0ri/ha (30«01£) as against 30 kq 
PgÔ /fca (28*93£>* An increase in protein content of kernel 
by the application of 67*2 kg IgO^/ha was also reported by 
Shnlya end Ohowdhury (1974)* Stsmoos© and George (1974)

s

also observed inclosed seed protein content with increasing 
ratoq of nitrogen and phosphorus. Chamey (1973) did not 
observe any increase in protein content by the application 
of increasing rates of phosphorus, Jayadwoa end Orcedharan 
(1973b) reported that protein content was ei^iificeatly 
increased by -the application of phosphorus and nitrogen and 
the wxSxsm protein content of 30*7$ was recorded by 10 kg 
nitrogen cad 100 kg PgOg/ha. According to Bimitrov and 
Goorglev (1976), phosphorus alone bod no effect on protein 
content but then applied in combination with nitrogen it 
increased seed protoin content* $oir (1978) reported on 
increase in protein content by increasing phosphorus 
application to 100 kg 1^0^/ha* ’-at 11 ct al, (1979) observed 
linear increases In crude protoin content of the seeds with 
Increasing phosphorus rates*
(b) £ U

Hljkawan (1962) reported that application of



X&oogbatlo fertiliser alone or la combination with nitrogen, 
had no effect on oil percentage of tho oeoCla end hence the 
amount of oil profruae£ per aero is directly related bo yield 
only* But Saty&narayaaa and tfoo (1962) observed increased 
oil content by p&ogphorua application* Oil content wao 
inprovofi from 4S.62-* to 49.95$ when phospiiorao dose uaa 
InGraaoed from 50 to 90 kg PgO^/ha (Kucsr and Venkat&charl* 
1971) • litter levels of phosphorus wao found to inoroaoo 
oil content in combination with higher levels of nitrogen 
end potaooiic (Vend© ot &!.« 1971). According to Blnrft 
et al* (197D end Chesney (1975) application of phosphorus 
hod little effect on seed oil content* But lioddy et al.
(1975) end Jeyadcvan and Breodharaii (1975b) observed increased 
oil content vith increased application of phosphoroa* ^aini 
end ândbaa (1975) reported that phosphorus at higher Xovela 
helped to increase oil yields but in coribinaticn with nitrogen 
it reduced oil yield. %idya end chowdhury (1974) observed 
that oil content of feomal inerocoed with application of 
67*2 kg ̂ 0-/ha* Increasing applied from aoro to 
75 kg kg0^/ha increased oil content (̂ tsanooQo end George, 
1974). According to Sg&ni a M  2rlpathl (1975)* oil content 
improved with increase in phosphorus levels up bo 15 itg h^o^/ha 
end beyond that oil content did not improve. Dimitrov and 
Georgicv (1976) observed that phoaphorus alano had no effect 
on oil content. l&shra (1977) and ^eruoal at al. (1979) 
also reported Increased oaod oil content by the application
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of jhcophoruo* IdMophorus application hed elicit effect on 
oil content easel it Increased oil consent npt,o the level of 
21 *8 l:g I'/ha. tot decreased the cone at tits higher lovol of 
43*6 kg XJ/ba (lloraoiahsa ot el.* 1977) ** According to ^alr
(1978) ghosriiGrus hod no Glgaifioant influence on oil content 
of kernels* Oil content was increased by 4$ by the appli­
cation of 40 kg igOfj/ka over no phosphorus (Pot 11 et al** 
1979)*
5 * Effect of tkooTJhorus cna_nutricnt unteke

Pisitinfser a d  Bathkal (1967) reported that applica­
tion of phosphorus* aiitrogea. end potcagiun gave the easinsHi 
increase in pleat uptake and higher content of ftitrogen* 
phosphorus cad potassi'ss* According to Cfciuoti end Gycnugav 
(1970)* applied pfcoei&cruo hod Increased the seed content 
of protein* P* S* O b *  &u* Cl* Co end Mi «rjd decreased those 
of j? c *  H a  end O n  in groundnuts end coupoa* Z c & a v 1 end Singh 
(1970) Cbccrvcd increased J? content of plant end kerrxol by 
the application of nitrogen* pkcspibQrac and potossirsa* 3?*
E* On end !lg content in  pleat and kernel waro aloo izicreasod 
with the application of 112 kg 3* 112 kg ^  23 kg/ha 
each of nitrogen end potash respectively shewed the highest 
par cent content of minerelc in  plants*

According to Walker (1973) percentage of nitrogen 
contents of leaves* ctcmo* roots* holla end secdo of apanioh 
end rumor groundnut* were unaffected by rates of phosphorus*
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FotassiuQ content cad leaf Ca content ware also unaffected 
by applied phosphorus#

Peahpanae (1974) reported that per cant age of IT* Po0r 
end EgO la various pleat part a at harvest were not influenced 
by phooplioruo fertilisation. Ehaa (1977) observed a signi­
ficant increase in content and uptake of phosphorus by the 
application of incroaslsg ratcB of phosphorus*. According 
to G corgi wv (1977) applied phosphorus slightly increased tbs 
rate of 2? acousulaticn but promoted more intensive aocuoils- 
tion of 0 and K in tbs above ground ports end of K in pods* 
B&thoe end Ghaksl (1977) observed m  increased plant fl 
content by the application of phosphorus*

Hair (1970) reported that the nitrogen end phosphorus 
contents in heuia# oboll end kexaal and their total uptake 
were significantly incraasod by bigber levels of phosphorus.

• i < ■ i i

The poteesiua content of haula vaa not significantly 
influenced by phosphorus 1 ovale# He further obaorvod that 
potnsaim content in shell end the total uptake by the crops 
uera significantly increased by higher levels of phosphorus# 
Von ot al# (1970) also observed increased upteke of nitrogen 
sod phosphorus with increase in nitrogen and phosphorus 
fertilisation» They also observed that the uptake of £ at 
pod fozmtloc. stage was. lower then at peg formation# Du&de 
et al* (1979) reported hig&ot concentration of nitrogen 
and phosphorus at all physiological stages of plant growth 
Toy the application of 6o kg F/ha*
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C, gotsasluEk

1* Effect of notaaaiun on fgowth characters
Brady end Colwell (1945) reported that on coilo of 

esftrenoly low potash content# tho uae of potash brought 
about a narked vegetative roapcsnaa in peanuts* liiddloion 
et al. (1945) observed that addition of potaasiua resulted 
in incroasod yields through ito offoofc on plant ©iso# 
Gopalahriehnaa end IJagarâ aii (1950) observed stunted growth 
due to pot as elm deficiency. Reid and York (1956) also 
reported great reduction in plant growth and dry weight of 
above ground portion duo to tho deficiency of potaooien* 
According to Conbcr (1959)# 200 Ib/aoro of potaoolun 
chloride eon enhance hay yield by 30,1*

nabeofeullah (1973) observed no significant increase 
in hanJja yield by tho application of potaoalun* Uoir (1970) 
reported a significant increase in the height of plant a 
duo to the application of 50 kg K^O/ha. But the rnxnber of 
branches end nuobor of leaves wore not eigalficantiy 
Influenced. He further observed a significant Increaso in 
koala yield due to potasoiun application up to 75 kg KgO/ha. 
Rao (1979) obacrvcd no incroaeo in the amber of bronchos 
per plant due to increasing levels of potasoiuza but the dry 
natter production was increased# with InorGcso in levels of 
potooeitsc.
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2* Effect off notcurelm cn nodulation m &  nitrogen fixation
Greedharan and Gaorgo (1068) reported a sigilflcsnt 

increase in the number of nodules produced per plant with, 
increasing rates of potash* The total potcssiisa content in 
soil hod not Bigalflcently influenced nodulation in grotadnut

y

(Hair et al*# 1971)* According to hufehusvary (1973)# the 
number of nodulea produced per plait was hiĝ hor in trcatnents 
receiving 43 leg K/ha compared to that of 0 kg and 90 kg K/hs* 
But Beehpende (1974) found that potosh fertilization wasi
not effective for nodulation* According to Hair (197Q) 
pot ca aim application had not significantly influenced the 
nodule weight at various growth stages* Levels of potaonim 
did not influence the number of nodules in rahi but increased 
it in kfaarif (Eao* 1979).
3* Effect of potassium on .yield and .yield attributes

After reviewing several experiments* Panikkar (1961) 
concluded that the highest net income obtained with appli­
cation of 25 lb KgO/acre was most economical* According 
to Sathyanarayana and Hao (1cjS2) application of 20 lb K/aore 
in combination with 20 lb each of nitrogen and 
increased the number of flowers* number of pods and e&clllng 
percent*

Potassium application had no effeot on true shalliag 
percentage and the relative yield of first quality seeds 
but in two soils of ooestal region, potaooiun significantly 
increased 1000-pod weight and 1000-oeed weight (Lachover
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end Amon*f 1964)» After reviewing work* on nineral 
nutrition of groundnut Verna end BaSpal (1964) concluded 
that soils deficient in potossiun aeldora failed to respond 
to potassLtci fertilisation* An experlnent conducted in the 
rod loan soils of Kerala shoved that the weight of podo 
per plant end the yield of pods per ha were significantly 
lucre need with higher levels of potoaaira (Yeeraragh&van, 
1964)*' Baaer^ee et el* (1967) obtained algaiflcoht 
increase in yield by the application of 44*0 kg EgO/he* 
ccapered to no potash control* Sreedfrarsa and George 
(1960) reported an yield increase of 300 by tbs application 
of 90 kg SgO/ha over no potash control* Shelling per cent 
was also significantly Increased by poteseiuEt application* 
There was no difference in yield between the treatments 
receiving 100 and 145 kg KgO/ha but the application of 177 
kg KgO/ba had considerably increased the yield of groindnut 
pods (Oheaney end hlyaljea* 1969)* Shaniohal et al* (1969) 
reported that grmxidnnt showed response in pod yield to 
16*8 kg KgO/ha but a further increase to 35*6 kg E,>0/ha 
decreased tho yield* According to Gln^h end Pathek (1969) 
application of 22*5 kg K^O/ha yielded nach more than no 
fertiliser*

The results of triels conducted in cultivators* 
fields taa&sr All India Co-ordinated Agroncoio fixperineat 
Soheoe revealed that gmsdsui responded to potaaeiua 
application at 50 kg EgO/lm in deep block soil# mixed red



and block sells and rod and yellow sail and 60 kg SgO/ba 
in rod soil and eosstol pluvial, oolX (Erased and I;iak&?atra,,
1970)* According to Heheja ©b ®X. (1970) si^iifleant 
rcopoaeaG of verioua oil scode including gromanut to potash 
application were observed la a mffiber of regions but th^r 
wars generally low to moderate* Higher levels of potaosiuB 
(40 kg KgO/ha) tended to loereoee pod yields (loado et al,,
1971)* la a two year cxperiaoati, Eoy and Chatter joe
(1972) observed ei^aifleant increase £& groundnut yield 
during the first year only*

itahspatra et al* (1975) reported a eigaificsnt but 
low order of response to potash fertilisation in groundnut 
which was $uite distinct in soils where the available 
potassium status was nediun* According to tk&sesasd et s i*  
(1975)* bast response to $ro^Btot verlsty 2MV«*2 vss obtained 
by the application of 55*69 kg Eo0/b* in combination with

4f t

11*25 kg U end 22*46 kg waler reinfed coaSiticsja and 
50*54 kg £gO/fc& la combination with 16*65 kg 5? csad 55*69 kg 
EgQ^/ha under irrigated conditions# Bet rctnfod crop of 
Ti'iT- 7  responded best to 67*3B kg K^G/ha in oochination with 
22*46 kg H and 44*92 kg it; P^Q^/ha whereas under Irrigation, 
the general response ecaccd to be linear indicating scope 
for further increase beyond the Mgbeet dose of 04*25 kg 
EgO/ha la caobinaUon with 28*08 kg B end 56*15 kg PgO^/ha*

According to Peehpenda (1974)# shelling per cent and 
1 lOOCKe#mal weight were inproved by potash fertilisation but



apt yield* A consistently elgEilficsat increase la pod 
yield was noted fey* JeycPbsaiSrsa ot & U  (1975) due to potash 
appHcation and the opttasa dooo wag found to bo 46 kg 
KgO/ba* According to Gopaleswa^y et al* (1976)* there yea 
algalfice&t difference la pod yield whoa the levels of 
potassium waa lacreeeea from 0 to 90 kg Ko0/ha m A  taaxinuac*
physical production was obtained at the potessluci level' of 
89 &q  EgO/ha* Eat the soat profitable level of production 
was et 74*6 2zg K^O/ha*

Ghottlhsry (1977) reported that groundnut crop showed 
m  responoe to the application of 20 to 40 kg E^o/ha* 
GopolaesKJqy et al. (1977) computed the economic optinun 
dose of potassium to ho 45*2 kg XgO/ka *&Ile the coot of 
input esd oatnt&GC was at 1*1 ratio* Heady ct al* (1977) 
observed aigoifioaat increases la pod yield by the appll* 
cation of potoah upfco 6D kjj XgQ/ha in sacdy losza eoiln. Tho 
yield E93dffideatioa level was found to be 100*2 kg K^O/ha 
eed the profit saslislpatioa level was 70*7 kg £g0/ba*

Doptlaewai^ et al* (1970) reported that dLgalficantly 
Mgfrer pod yield was reooidea by irrigated Groundnut 
receiving 60 kg H^G/ba compared to 0 cad 50 leg K^O/ha and 
was on per with £0 kg E^G/beu The reason for lover yield 
by 90 kg E^O/ha was attributed to the reduction in 100-kemsl 
weight* The 08x132.-23 physical production was obtained at 
the potash level of 80*5-K^0/ba end coot profitable level 
of production woo 77.2 kg K̂ O/iia* ©uetsta (1978) observed

32
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on improvement In pod yield* harvest irate m &  seed tjuallty 
by poboah application* Edr (1978) reported sa ihoreaoe in 
pod yield by the application of potassium upto 75 kg E^O/ha* 
He further observed a cigaiflGsnt Increase in the hunker of 
pegs per plant: ■-* number of m t m ’c pods per pleat f weight of 
nature pods per plant* 100 pod weight end 100 kcaml weight 
duo to potassim application * Shelling percentage was not 
affected by levels of potaaoiua but g sigplfleant decrease 
in the percent ego of pegs developed to mature pods was 
observed•

She results of 435 trials conducted in tho groundnut
growing states in India revealed that on addition of 20 kg
K/ba d?iih 30 kg t! end 40 kg P/ha improved tho response
considerably (Hoy ood Eaawar# 1S79) • Kao (1970) reported a
significant laors&so in pod yield over control with tho
application of 40 w &  80 kg E^O/ba. Hunker of filled pods
oral shelling per cmt were also Increased with higher levels
of pet ess inn* The results of expQriuer.ta conducted la 13
districts Indicated that 30 kg E^O/ba for red sandy and red

£*

m H  laterito soils sad 40 kg KgO/Sia for median black soils 
ware xtssancrafcivs in groundnut cultivation (Kulkafni* 1930),
4« Effqct of .petqeglhh on quality of koraol 
(a) Protein

Ghccnoy (1375) reported that protoin content of kemal 
was not influenced by iavolo of potassUm. Hair (1978)
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reported the higlioat' protein content of 26*99 per eont was 
obtained by tho application of 25 kg lijO/ha*
<b) Oil

Oatyonareycaia end Hao Os62) observed m  Increase in 
oil content with increase in potash levels, According to 
Xsachovor gad Arnoa (1964) pofccGslua application hod no 
effect on tho oil content of first quality oacia, After 
reviewing uorfeo on Elaoral nutrition of gpoaadxsib* Verna 
aid Bojgal (1964). observed that poiciseiua in general appears 
to inorcaso oil content of kernels •

3?arde et al* (1371) aloe reported increaoad oil 
cant eat in fcemals with higher levels of nitrogen, phosphorus 
end potaoeim than their respective lower levelo* Potash 
semiring increased oil content of kernels ,1a graundmt end 
oafflower (Hoy end Chatterjce, 1972), Il&bcaballch (1973) 
observed only a little Increase in oil content by pctcQoiva 
semiring,

Chcsfioy (1975) reported that seed oil content was 
onoffooted by potasaiua application* 'iJoir (197Q) reported 
a significant effect on oil content of kerml das to 
potosoim application* Ijsrasinhan end Sursndrsm (1573) also 
cad a a ainilar observation*
S* IffQQt. of gotasoi-oa cn ahealoal ooszpcaititia and natrlent uptake *

■ Inch over mid Amen (1QG4) reported f on 4 different 
soils,potoseiisa application ©L^ficeatly increased .'A a



35

the E content of leaves, stems oral rooto bat did not sigoi- 
flcsntly Increase the K content of pods* HcJasfiaua ot al* 
(1966) found that the application of potaoelua. Inereaood tho 
contents of P, K and Ca in the leaves5 it incraosod tho 
content of II in tho abaenco of Ga# but reduced it in its 
presence* Punter&av end Bathkal (196?) observed maxlnrun 
Increase in plant uptakes and higher content of n, 3? end E 
by the application of nitrogen, phoephorus oad potasoim* 

According to Walker (1973) percentage of IT contents 
of leaves, ©tens, roots, hullo end oeedo of epenioh end 
runner groundnut were unaffected by rates of potassium* Ho 
also observed that increasing rates of potassium increased 
E levels in leaves, stems end roots but not in seeds end 
hulls. Seshpsnde (1974) reported that the percentage of 
IT, PgOg end KgO in various plant parto at harvest were not 
influenced by potassium fertilisation.

According to Habeebulleh et el* (1977) potassium 
application, did not significantly influence IT content of 
both haain end kernels but an indication of maximum level 
of potassium Increasing II content of haulm in the absence 
of application of caloiisa to soil was observed* Potassium 
application In general raconded higher P content in healn* 
they also observed that levels of poiasoiua influenced K 
content in haulm and kemal when compered to no potassium* 

Heir (1970) reported a significant difference in 
nitrogen content of haulm, shell end kernel due to different
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lovelo of potash application. 1? content of shell end kernel 
vac GiGnificaatly decreased by higher lovola of potassium.
Ho also observed a significant inoreacjG in tho phosphorus 
and pofcossinn content of shell and komel duo to tho 
increasing levels of potoaolun. Higher lovolo of potasaiun 
hod no effoot on P content of hauls but hod significantly 
increased K content of hauln. Ho further observed a signi- 
fleant increase in tho nitrogen, phosphorus end potassium 
uptake by the application of higher levels of potassium.

She favourable influence of tho application of higher 
dose of potash, as basal dose, in increasing tho uptake of 
nitrogen and potasoim was clearly noted by Harasichan and 
Surendran (197B) * Bao (1979) also reported increased uptake 
of potassium by potassium application.

Effect of Isriftation. nhoaphorus and potash on. so il 
fe r t ility  statue

Bains (1967) observed from field  and glass house 
experiments on field  been that under gloss house condition 
□oil test values for available PgÔ  and available K̂ O were 
affected by tho application of respective fe r tilis e r  element 
particularly at higher levels of applied phosphate and 
potash which indicated build up of available nutrient in 
the so il.

In a field trial, Sohu and Bohora (1972) reported 
that phosphate manuring of cowpca, groundnut and green gras
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at 22*4 kg 2o0r/ha resulted In 5©, £9 sad 26 per centC- ^
increases In soil nitrogen content respectively*

According to Dharna end Yo&nv (1976)# the available 
phosphorus content of the coil, in general* incronood 
uifeh the addition of phosrvhorua mid increaoo in tho level 
of Irrigation.

ShGasiagosundoron ot al* (1979) revealed that, in 
general, available potaooim content was low when irriga­
tions were given frequently whoreaa tho sane was cnrhedly 
high in respect of irrigations given at longer Intorvala*

A study conducted at BMvnni sugar indicated that 
different levels of irrigation did not Influence tho 
available phosphorus statue of tho coil whoreaa tho graded 
dooca of phosphorus resulted in gradual end significant 
increase in tho available phosphorus status of the soil 
(An.cn, 1900b).



MATERIALS AND METHODS



&I&2E0XJ&S AEB MmiQDO

An investigation to study tho response of groundnut 
to phosphorus a M  potassium under different water JDsaagsnsat, 
practices was undertaken in the enamer rice follow, in a 
statistically laid out field esperismtf

The smaterlols used end method a adopted ora detailed
below*

Mateglols

Bxpsrinental. ..site
Tho experiment woo carried out in the farm of the 

Agronomic Hesearch Station, Chaidzu&y, Trlobur Blctrict, 
undea? the Kerala A^icultural University* The station id 
situated et 10* 20" Horth and 76* 20* iast, at an altitude 
of 3*25 m above near. oca level*
u m

Tho soil of the experimental area lo sandy loom in 
nature* The chemical sad physical characteristics of the 
soil before storting the experiment la presented in fable 1, 
Seoaon

The experiment was conducted during the aussaer oeaccm 
(Jaauasy-April) of 1979*30*
Giiî tlc..._cĉ ditlona

The weekly averages of temperature, ovctporaticn, 
relative humidity end tho weekly total of rainfall duringi
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tho cropping period end during the previous four yoaro* 
oollcotod from the met eorologlcaX observatory attached to 
tho farm era pro cental in PAguro 1 and Appohdiz 1,

Tho weathor osasditicne during the crop period u&o 
normal when comperod .to that during tbs previous' four years. 
The variation* An sax&m tempcraturo during the crow period* 
from the sverego* rsngod between -0*54*0 to *1.03"C end 
that o£'e&iLicm tempemtueo from "2*36*0 to *1.03*0. ?.he 
irttsiatictt in rainfall uao within "17*92 m  cad *13.43 m* 
which ooanrcad mostly during the later stages of erop growth. 
She variation in relative humidity ranged between -2.8G>5 
to +5.30 except during the 3rd end Stli meteorological weds 

when tho variation von *12.34$ end +11.37$ respectively.
Mean evaporation varied.between "0.30 mss end *0.92 m  from, 
the avorogo data, tern this* it ccn be inferred that the 
veriaticEi in moteor-olo&iQ&l parameters during tho crop period* 
with that during the previous four years, was nogligiblo end 
hence tho crop period was ziormai when considering weather 
caoditiaaaos

2he experimental site was under bull? crop of poddy 
during the first end second crop season of 1972-30,

flie variety THV-2 was solseted for tho trial, This 
is a buaoh variety with no seed doraenoy and mature sin about 
105 dayeu Tho pods are small end one to two seeded. It lo
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gxeun 63 both roinfed and irrigated crop. .

■Sâ iLjagitfffiiflXo
% e  seed onteslola for the oxgexdneat was obtained 

■ &®a Integrated Seed Parolopoeat SPsra* 2rutliea.gatliyf Kerala. 
State#
I-jaaoraB and ferfelligera

Gattlo caaiar© analysing 41 par cent GolGture* 0*56 
par cent total H* 0*52 pea? cant total £ and Q#45 per cent 
total K woo used# Urea (46 per cent 8)* aaporphoexsiat©
(16 per cent Bo0~) and idariate of potash (83 par coat K̂ Q)c#
were used cb the- sources of nitrogen, j&oopkortao and potaeelusi 
respectively*

1* Irrigation oahs&ulea
1q ** lErigaticsi at 0-0 1M/CPX] ratio
1 1 — Irrigation at 0*5 1 U/C!*B ratio
Ig ** Irrigation at 0V2 W/CHB ratio

fhe irrigation echodulas usro 'based on 1W/CPK ratio

where 1U o Irrigation usten? in csa end C5B -• ou&a£lativE»
■ pan evaisoration la  m * 1a vao fixed at 50 m#

2 • Bioaghoruo levols

^0 - 25 l^Q^/ha
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% Potasbiud; Xevals

i

Ko - 25 1'G KgO/iia
K1 50 9»

s2 - ' 75 #1 j

Treatment combinations

1 ♦ Sq^ o 10. W o 19* I2?0S0
2* IqPq K̂ 11. xi ¥ i £0. W l
5# 12. i^p^g 21t W 2
4* W o 13. V A 22, ' W o
9. X0P11C1 14* I1P1K1 23*
6. '15* 24. * 2 %
7, W 0 16. x , ^ 25. ¥ A
8. W r 17. £6. IgPgKi
9. iQpgKg IB. X ^ K g 27. V A

Layout cmfl daaicn
IMo esperlusnt was laid out in partially confounded

pfactorial osperinont in H.3.B. confounding XPK in replication 
I and 11?%^ in replication IX * Uhs layout of the cssporinont 
is presented In Pig.II,
Tiuabor of replications? 2
tether of treatment combinations? 27
fotal number of plots? 54
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BLOCK 1 • 1 BLOCK 1'2 BLOCK. -1-3 BLOCK 2' 1 BLOCk2'Z BLOCK 2-3

33 CONrOUNOEO FACTORIAL EX PERIMENT 
TREATMENTS,

LE V E LS  OF IRRIGATIOM !o " O'3 KTV/CPE RATIO 
I4 - 0 '6 I'W/CPE RATIO 

<2 " °‘9 Iw /CPE RATIO

gross plot SIZE 6p-x 2-75m-
LE V E LS  OF PHOSPHORUS

r, - 5o kg pzo£/ h».Pz - 75 fcjF-iOS/ i-lft.
LEVELS OF POTASSIUM

ka - 25 V3 k̂ o/ha. 
k h - so k3 Kzo/ha..‘ 7S *S3 2̂*̂  ̂  •
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Spacing?
Gross plot sises 
Hot plot else8

IScTO ?05c«) tSenjK S5-SS
6 m s  2#75 ra 
4*® n ac 1,75 n

Border rows?
Two xom of plmto vero loft as border rows all 

around the plot* Two additional Tom wore left go destructive 
rowo along the width of tho plot to facilitate periodical 
removal of saoplo plants from the field* Two more border 
rows were olao loft after tho destructive rows*
1* Pield culture

The osperiEmtel oroa was thoroughly ploughed once 
with power tiller* Then tho field wag laid oat into sis 
blocks each with nine plots# The allotment of treatments to 
various plots was done as per ths desi^u Buffer area with 
50 cm width was left all around tho experimental plots to 
prevent the seepage of moisture to oao plot* fTos the 
neighbouring plots end/or free tho irrigation channels* to 
the maxium essteab possible#
2# FertlHaer auDlication

Gattlo manor© at the rate of 2 t/ha was given uniformly 
to all plots m  basal dressing. A uniform doss of nitrogen 
at the rate of 10 Isg/hn was given In all plots as basal

i

dressing in addition to cattle manure. Differential doses of 
I&osphorua end potcaaitsa wore applied fully as basal in 
aecordanoa with the various treatments. Dims at the rate of
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1000 hg per hectare was applied aft the tino of flowering and 
nixed with ooil by light hoeing o M  earthing up ©a per 
recocacedaftloria of Package of Practiceo* Korolo Agricultural 
Bhlvcreity (Mon.* 197©)*
%  Sse&a cad sowing

the seeds ware fhoculatGd with rhlzohlm end ysro 
dibbled aft the rate of two oee&a per holo efe a dox>th of 
4 to 5 ea on 17~1«*1909. Mnziiag and mi? fining wore don© 
on tho seventh day after sowing to secure a tnifora stand of 
the crop*
4* After qalftjqatiOR,

tho first isteremltimtidn was dons fifteen days 
after sowing by hand weeding* Shs second Intoroultlvaticn, 
which inol’xics light hoeing and earthing up was dene along 
with lining fifteen days after the first inftoroulfturo*

■ 5# lagicstioa
Ccnal water with good quality was need for irrigation. 

She quality of the Irrigation water is presented in fable 2« 
One pra-3owicg talg&ftlen (90 m )  was given uniformly 

to all plots on«-$2p dey bhttfors sowing*
ffca evaporation. readings wore'recorded daily using 

Wi*& Glsso A pan evaporiisoter end *teievea? cmzailativc p m  
evaporation cinua rainfall reached 166*67 m ,  83*53 so or 
95.36 sot differential irrigations were administered at a 
depth of 50 m  (825 litres) to Iq* 1^ end Xg> treatcmfts 
respectively* 2h© water m m  measured by using a circular
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Table 1. Physical properties and chemical charaeteriotico or the coll of tho experimental area#

A# Physical proncrtica
1 • Jlocbaaical oongoolticm

Coarse eead (f5) 60 #5
Pino send (tf) 16.1
slit (£) 0.9
Clgy (fS) 12.7

2# Bulk: density (g/gc) 1.46
3# Bield capacity (£) 16.7

D. Chemical oherecteriatleo
Total nitrogen (C)j 0.0336
Available PgO^ (ho/ha) 12.47
Available KgO (kg/ha) 41.53
Organic carbon (C) 0.4
p!I v 5.4

Table 2# Quality of irrigation water

1. pi 6.4
2. S5 .(alerodhoo/cn) 40.2
3. Bicarbonate (men ./litre) 1.0
4. Chloride (doji./litre) 0.36
5. Carbonate (co^./litre) Traces

i



o r i f i c o  p l a t a .

Tlio details of irrigations given oro presented is 
Tablo 3*
6 *  P l a n t  T3 ? o t e o t i o a _ _

i n a e c t i o i d o o  a n d  f u n g i c i d e s  w e r e  a p r e y e d  a o  e n d  w h e n  

re&iaired.
Y .  n e a f f B P t l a i c

itesrvootlBg v;ao demo on 23"4**20. A ft. ox- reserving the 
observation plants end border rows tbo plants wore bead 
pullou plotoiso end removed' to thrashing yard* The pods were 
bond picked and the wei^Jt of tho podo cad haula wora recorded 
a f t e r  omdrylag*
O b s e r v a t i o n s  r e c o r d e d

T h o  c h a r a c t e r s  s t u d i e d  e n d  t h e  o b s e r v a t i o n s  r e c o r d e d  

are detailed below.
A *  B l o m t r l o  o b s e r v a t i o n s

(1) Height of .rlaatg
B i g h t  p l e a t s  f r o m  e a c h  p l o t  v e r s  s o l e o t e d  a t  r a n d o m  

a n d  t a g g e d *  2h s  i i o i g i i t  o f  t h o  p l a n t s  f r o m  t h e  g r c p s a d X  l e v e l  to - 

t h o  t i p  o f  t h o  t o p  m o s t  l e a f  w a s  m e a s u r e d  l a  c m  a t  t h r e e  

s t a g e r ,  v i s . *  3 0 t h .  s r d  6 0 t h  d a y  a f t e r  s o w i n g  a n d  a t  h a r v e s t .

She m e a n  koi£h& per p l a n t  was w o r k e d  o u t  a i d  r e c o r d e d .

(2) Humhor of qgjisagv branches reg ulant
Tho number of priimary bronchoa esi each of the eight 

observables plants wore recorded and the average number 
per plmfe was worked out.
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Stable 3. Details of irrioatlono given*

Serial na&ber Irrigation schedules (1tf/0i32)
of irrigation 0,3 0,6 0.9

1* 16-1-20 16-1-30' 16-1-GO
2 22-2-30 3-2-33 se-i-co
5 26-3-80 22̂ -2-GQ 9-2^00
4 10-2-30 21-2-GO
5 - £6-3-30 4-3-20
6 - - 15-3-30
7 - - 26-3-30
& — — 15-4-20

Total aasber of irrigations 3 5 8
■Queatity of irrl- 
nation, water applied 
( e g ) 150 230 400
Irrigation water plus rainfall daring the orap period. (tm7 206*6 306*6 456.6
Irrigation interval 
(days) excluding rainy period 35 17.5 11.7

•rroaowiBs irrigation
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(5) IMbog of conTsomfl leaves per plant
fhe nashcr of oonpoudd leaves of tho observation 

plants wfflpo counted et three stages vis** 30th cad 6oth day 
after sowing sad at harvest and tho average nusbcr of leaves 
per Tslaat at each stage wee vorlccd out and recorded*.
(4) leaf area Index

This observation was recorded at three stages i.e.
30th and Coth Spy after sowing e M  at harvest, the loaf area 
was tjOZaCGd out by uoiag the formula fosculated by Csxatia 
et ©1.* (1972). Xioaf arca oaoecafeaGats wore taSsaa la the 
terElsisl leaflet o of 4th ■coupon^ leaf of the central shoot*

JjqqZ area par pleat « heagth x width x 0*7631 s
Eumbcr of leaflets per plant

Leaf area index * leaf area var plant
EmSn^oaoeo^M^ 'per plant

(9) Sacjbeg and wol^t -of root nodules per plant
Shis was recorded onee» at the tine of 0055 flowering* 

Xhreo pltmts wore dug out at a rani fern depth of approximately 
40 cn £pgei the rows especially loft fox1 this observation* 
Beets of the plants were mated free of soil particles*
2fc© nodules war® removed fsrrn the roots ssad comted and the 
average nudhcr of nodules per pleat w©s recorded* 9hc 
nodules were thea oven dried to a constems weight and tho 
weight of nodules par plant was recorded*



(6) Dry natter pgoduetlon vev v>lm%
'Shie observation woo recorded et three ©tegea vic», 

50th and 60th day after sowing end at harvest* Three plants 
wepa re&ovad fron the rows left for this purpose n d  vers 
oven dried at 60*0 to a coestent weight aod the dry Better 
production in g pa? plant was then averaged*
(7)

Tho total mrsbsr of pegs forned ia the observation 
picato were ccurit-od end tho average masher of pegs fonaed 
per plait wiiD colculatod*
(8) TTugb̂ ? of mture nods m s  rdmfe

H&fcer of nature podo froa tho obcervntlQa plosts 
woro ta&ea a M  tho average rasohcr wc& ve?hc£ cut*
(9) gQda.iJQg Pleat

She tots! day weight of jsattsso pods Egngtoood in the 
observation plsato were'recorded arid the average weight of 
nature pede per plant was oaloolatcd*
(10) YISM of wod© t>er hooters

Pod a per plot was collected by pitching* These were 
IcbelleS £**& drioS in eun for five d$yo. Drying w&a 
omfcinnod till oenstant mi$xt wag attained f The Carj weight 
of tho pods par plot wsa recorded and the yield;:; of pod per 
heotero van worlced oat*
OD Yield of haaJba nor hectare

Cho tailn ohtslaaed froc each p3.ot after the oeparatlai 
of pods vos ouadriod .sad tho weight m s  recorded end £Toa



■tJgalgU tho yield of hsuXm per hectare v m  calculated •
012) welffot <s£ IQO-po&n

Ssnplcs of 100 pod a wore drown froa each plot and 
their weight recorded*
(15) l-tel/aht of 100 hernaig

Thio \-xrn obtained by willing 100 readonly collected 
kosnals fron each plot*'
(143 Sbenir^j^smentage

nuadred qpquq of podo were dram readonly fTos each 
plot* decorticated end wo£$sft of kosaols ware recorded and 
espreosod as per osnt*

B*

(13 nitrogen content of. Tvlgpt .aggtg.
The content of nitrogen in the plesit sccjdao at 30th 

and 60t>h day after eowiag c&3 in huals* hemal and ohcll at 
harvest were fieteRalncjd by vising Florok^eXdahl nethod 
(Jackson* 15&?3b
<2 > 9 >«*aft<Bm-wgsgtf-..tfjggriLaasfea

The phosphorus) contest in the plant canplco woe at 
30th end 60th day after sowing and in teials# iKasaal and 
dkell at harvest wore detosQttad by using triple acid extrac­
tion nethod (Jackson* 19673* The UY-Yie
niero oonpatcr controlled ojroctrophot one ter woo need for 
reading colour intensity developed by Ycnodonolybdo 
phosphoric acid.
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(3) Potassium content of v lm t  mrto
Tho content of potassium in tho plant oanpleo were 

determined at 30th end Goth day after oowlng and In hauls, 
Icomol and oholl at fcarvoat by using triplo aold extraction 
method (Jackson, 1967) end by reading tho triple cold estreat 
in on ESS Plano Phot one tor.
(4) nitrogen* Thoopliorus end uotaaalm uptaks

Tho total nitrogen, uptake by tho crop in kg per 
hectare at 30th end 60th day after sowing was obtained 
bssod on the nitrogen content in tho plant samples and tho 
day natter produced per hectare at tho respective ofcagao.

The nitrogen content was unit!plied by tho reapcotlvo 
dry Batter yield per hectare of each plant part vis*, 
hauls, hemal and shall at harvest end by adding them tho 
total uptake by tho crop at harvest was found out.

Similar jrocoduro, as used for nitrogen, uptake, was 
adopted to work out tho phosphorus and potassium uptake 
at tho three stages.
(5) Protein content of., kernel

Tho protein content of kamsl una worked out by 
multiplying nitrogen content with the constant 6.25 
(Simpson ot al., 1965).
(6) Keraal -protein .Yield

Tho komol protein yield was calculated from tho 
protein content and tho total dry weight of the kcmslo ̂ nri 
expressed in kg/ha.
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(7) oil content of kerasl
*Bho oil content of items! uao estimated by "using 

Soxlet exfcroeticii apparatus (Chopra, sod, Ksnwar* 1S7&).
(8> ,011..yield,

tfeo oil yield woo calculate*! from tbs oil content 
end the total dry weight of the Ssornala cnfL expressed in 
hg/ha.
(11) AraiyalG of iadaatloa water and, soil

Tho quality of irrigation water end tho physical 
end chemical oharast erieti ea of the ooil of the qxperinent&l 
qcod$ before the start of the experiGent.,. was cabled out using 
standard analytical procedures.

Afbor tho harvest of gromadnat* soil samples'were 
removed from the plots tader each treatment* from one 
replication* sad analysed for total nitrogen* available 
phQoi&orus end available 'potassius*
(a) 7otoi nitrogen

The total nitrogen content of the soil was determined, 
by "using MiorokJeMelil netbod (Jaebsan* 1367) *
(b) Aral labia Dbomiiorus

She available phosphorus was determined by employing 
the Bray XI cblorostannons redwood jSiospbo colyMlc acid 
method using photo electric colorimeter.
(o) Available wotassitsa

fho soil was extracted by using neutral aeoaiim 
aeetato solution end the potassim content was road by BED
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fXasiQ jfcotiGaotca?*

0* ^tstrlmtlcal enalyg.is
Thu cJafea obtained wes?© enalyeed statistically by 

qaployins t'no mstbo&o described by Cnedecor Gad Cocto& 
(13o7)o The analysis was c©ss&iaot©-i with the li©Xp of 
a nicro 2200 Klndnsben oospater. Important correlations 
uero also worked emb«
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;2fc© observations recorded were statistically enaly£jed 
end the abstract of analysis of variance table given in 
Appendices XX to SXXX* Tho m o m  values are preedited in 
Tables 4 to 20(b) *
A, Growth okoraoters 
1* llel/fct .of iplaat

She mesa height of pleats recorded at 50th day and 
60th day after sowing asd at harvest ore presented ^
Table 4 && their analysis of variance la Appendix IX *

The date revealed the oigoifleant influence of 
■Irrigation cm the height of plants at all the three oteges 
of crop growth. Ig (Itf/OFE » 0 .9) hsd recorded the mexissn 
plant hai^it (14.42 csa* 41*30 cm and 47*06 cm at 50th mul 
60th day after sowing sad at harvest respectively) which 
was significantly superior to 1  ̂(0*6 ratio) end Xq (0*9 

ratio)* X.| was sigiiflcantly superior to Xg et 50th day 
after sowing sad voso. on par at 60th day after sowing cad at 
harvest.;

levels of phosphorus did not aigt îflosntly influence 
plant height at any of the otcigeo. An increasing trend is 
plant height woo noted in tho later at ago© of growth with 
ineroaoing levels of phosphorus* though the effect was not 
aigsificoat*
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Oa&le 4. Keaa of glspto <en) at different otagea.

30th day
aftercowing

60tU day 
aftersowing Hardest

T.J/CPB ratio 
0,3 12,05 32,66 30.21
0,6 13*22 34,02 40.23
0,9 14,42 41,98 47,06

I? tost 8£g, Ois* ■ aig.
PgOg (kg/ha)

13.86 34,02 40.45
50 12,SO 36.51 41*58
15 13*55 37,32 45,43

P teat DO S3 no
S20 (kg/ha) 

25 . 13,26 32.07 37,14
50 13.16 36,48 42.71
75 • 13,28 40*11 45.60

J? tost 113 Big*

C.D* (0,05) 0.964 3.375 3.S5*

Si®.
HS

Significant 
Bot slgnl££oen,t
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Application of incremental doses of potash had 
oigaificontly Increased plant height at 60 th day aft or 
oowlns and at harvesto Kg (75 kg KgQ/ba) (40*1? CD and 
45 *68 can at 60th day aft or sowing end at hervast respectively) 
was significantly superior to K| (50 kg KgO/ha) and Kq 
(25 kg KgO/ha) at 6oth day after sowing ^  superior to
Kq only at harvest* K-j was significantly superior over Kq 
at Goth day after sowing sod at harvest#

ticca of the interacfelcsis were found si^iiflcoat* 
ffiaafoor, of fcjgaftchQB.

/
She nccu. sadhcs? of hroachso produced par plantf 

recorded at 39th end 60th day after sowing and at harvestp ,
are given. in Sable 5 and tliolr analysis of variance in 
Appendix II*

Irrigation schedules did not significantly influence 
tho nuahcr of branches produced per plant at 50 th dey after 
sowing and at harvest* But Ig hod significantly increased 
the number of branches per pleat at 60th day (6*1) over 
end IQ which in tam wore on per* Sinilar trend was oloo 
observed at early and late stages*

Phosphorus and potash levels did not significantly 
influence tho number of breaches.

tJoso of the interactions were found significant*
5*. Kmheg of leaves

Tho E22SU nudbor of lo&veo produced per plant at 50th 
and Sotb day after sowing end at hsrvoot are presented in

st 55
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Seble 5* Uom saabsr of brandies per plant et different stages.

30th &sy 60th dsjr
after aftersowing cowing Harvest

1U/02B ratio
0*3 5.4 3.7 3.6
0.6 3.5 5.0 3.7
-0.9- 4.0 6*1 3*9
3? test 153 Dig* TIG

P205 (kg/faa)
25 3.B 3.9 , 5.8
50 3*3 5.3 3*7
75 ' 3.8 5.9 5.0

i test / ' o s  ns ■ ns
K20 (ks/b3> , '

23 ' ’ 3.6 5.S 5.7
50 3*6 5*9 5.0
75 3*6 9.B 3.7

2* test HS HS '

C«9*(0*05}



fable 6 and their analysis o£ variance in Appendix XXI.
Irrigation did not oigaifieantly influence leaf 

production at 50th day after sowing and at harvest* but 
higher frequencies of irrigation had produced comparatively 
hi^ier amber of leaves* At 60th day after sowing* Xg had 
produced Bigaificmtly hl^ier amber of leaves (46*1) over 
Xj sad which in turn wars on per*

X w l s  of phoophoras did not ai^iifietmtly influence 
leaf production at any of the stageo* But the highest nonber 

' of leaves vers produced by £g (75 hg ?gÔ /hr.) at 30th day 
(21*7) end at harvest (59*3) end by (50 fcg PgO^/ha) at 
60th d«y (43*4).

levels of potash bed oigaifieantly influenced leaf 
production at hervect only* At this stage Kg (64*4) had 
sigsif I Gently increased leaf production over EQ but use on 
par with S^* end were on par* Sds&q trend of increase

' in tho mznber of leaves produced per plant with Increasing 
dooeo of potaoh was noted during the early stages, though 
the effects were not significant* (

Pons cf the interactions were found aignificmt*
4* leeg.Aaea.lndejg

the loaf area XMeas recorded at 30th m &  60th day 
after sowing and at harvest arc pepeoqntesd in fable. 7 end 
their analysis of variance in Appendix III*

Irrigation had elgoificsntly influenced BA1* I£ had

i
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$ablo 6, lleaa number of leaves per plsat at different 
stages.

30th day 60th de^
after afteraowiag sowing Harvest

VJ/osb ratio
0.3 20*2 39.5 54,0
0*6 20*4 38.5 55.2
0.9 22*0 46,1 30*9

J? teat vss Sig* m

(kg/ha) *

25 21,4 39.7 53,1
50 19*5 43.4 56.5
73 21*7 41*0 99.3

P test m B3 S3
KgO (kg/ha) >

25 19*7 ■ . 39.4 49,2
50 £0*7 40.7 97.3
75 22*2 43,9 62.4

F test E3 E3 3lg*

C.B* (0.05) 4.09
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Teblo 7 * l̂ eaf Area lades at different stages.

50 th day efter o owing
60th day
after
©owing Harvest

1tyci5S ratio
0.5 1*15 4.91 4.71
0.6 1*18 4*81 4*94
0*9 1.85 6.72 5*67

F tQ3t sig. Sis* HS

Pg0g (tee/ha)
25 1*41 5.07 5*14
50 1.16 5.96 5,18
75 1*57 5.41 5.01

F teat MS IIS m

Eg0 (kg/ha)
25 1.25 4*49 4*51
50 1*57 5*48 5 *40
75 1*52 6*47 5*62

P test m Sig. m

C.D. (0*05) 0.55 a 0.862 m.



60

recorded the highest M t  which u m  superior to sad IQ 
which in turn wore oa par* 'Ealo was true only at 30th day 
e n d  60 th day after sewing •  A  oinilcr trend was salntained 
at harvest also*

Phoaj&orus application did not influence LAX at any 
of the stages*

Higher potosh levels tended to increase LAX et all 
otagGOn hat it reached the level of statistical oi^aificanoo 
coly at Soth day* At 60th day &, hed significantly increased

it*

LAS over tho lower doses. m ®  superior to Kg* Eg had 
recorded tho highest L M  at 30th day after cowing end at 
harvest olso#

Kona of tho interaotioao were found significant*
5* Srar setter mrodnotlcsa

The dry natter production per plant at 30th and 60th 
day after sowing and at harvest arc presented in fables 
0(a) and 0(b) end their analysis of variance in Appendix I?* 

Irrigation schedules influenced dry natter eccuou- 
latlen at all tho stages* even, though they have reached tho 
level of statistical significance only at 60th day esad et 
harvest* Xg was superior over I,g sad Ig which in turn were 
ai par* at 60th day end et harvest* Maxtnoa dry natter was 
^oducod by tg at 30th day also*

Phosphorus levels did not si^aifieantiy influence 
dry natter accumulation at 30th day' end 60th day after 
sowing* At hargost* Pg had eigpaifiea&tly Increased dry
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Table 8(a); Dry natter production (g/plent) et different 

stages*

39th day after ©otdag
6oth day after sowing Hanreat

1W/CPE ratio
0*3 1.13 6*92 20.74
0*6 1*13 7*19 22.36
0*9 1*41 9*93 £7*46

-J? test ms Sig. oie.
P20s (kg/ha)

25 1.20 8*03 21.22
50 1*17 8.37 22.76
75 1*30 7.64 26.57

P test m 03 Sig.
EgO (kg/ha) 

25 1*15 6.50 19*01
50 1*21 0.32 23.59
75 1*31 9*22 27.97

P test 00 Sig. Si£.

O.D* (0*05) 0.776 3.062

Table 8(b)* Combined effect of phosphorus cad potash oa 
dry natter production (g/plsnt) at 60th day after acting.

PgO^ (kg/ha)

25 50 79 Keen
. 25 ' 5*41 ■< 7*16 6*93 6.50

EgO 50 8*53 8.41 7.96 8.32
(kg/ha) 75 10.10 9.55 6.G3 9.22

Mean 0.03 0*37 7*64
0.0.(0*05) Marginal naans e 0*776Keane of combinations a 1*344
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natter eoowEOlctlon (25*37 S per plant) over lower doses* 
which in turn were cn per*

Potash application had increased dry natter seeusa** 
lotion eignifieenbly except during 30th day* where only a 
trend wa© observed* Eg was superior to end Eg at 60th
day ond at ficrveafc* was superior to Eg at 60ih day after 
sowing and at hervast*

The ? x K  interaction at Soth. day alone was algal* 
ficcnt* PqE2 hsfi recorded the hl^&st dry sattsr production 
par plant (10*1 g)# The lowest dry matter was produced by 
PgKg <3*41 g).
6* Itebor off nodules

Tba mean amber of nodulce produced per pleat at the 
tics of 30 per cent Honoring is presented in Table 9 cad 
the snalyela of variance In Appendix XV*

A aignlfiemt Increase ha the number of nodules pea? 
pleat with a decrease in Dolotmra ©tress was observed* Xg 
hod recorded the meESitsas number of nodules (96*6) which was 
superior to Xg and 1| which in turn wore on per*

Bvm though higher levels of phosphorus produced core 
amber of nodules* the effect wsa not etatintiodly signi* 
fiCGRt •'

PotBssh levels and interaction© did not significantly 
influence nodule ms&er*
7* Brv weight of nodules oer nlent

Tha data on tho m m  dry weight of nodules produced
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per pleat lo presented in Table 9and the analysis of 
variance in Appeals IV*

Glgaifiooat increase in the dry weight of nodules 
per plant m e  observed due to Irrigation# l0 bad recorded

im

the naxinnn dry weight of no&ulea (64*9$ og/plsxt) which 
was sig&ifice&tly superior to end X^f which wore on per#

The effect of levels of phosphorus woo not signi­
ficant cm the dry weight of nodules per plant # However, a 
corporative incroaoo in the dry weight of nodules por pimt 
could ha observed duo to tho application of phosphorus up to 
50 kg PgOg/ha# Application of 73 kg 2̂ 0̂ /ho, failed to 
Increase the nodule uei$sfc further#

A oigaificont increase la nodule dry weight was 
observed at higher dcooo of potash# Bb was superior (63*65 ng)€n

to Kq and woo on par with end uaro on gar#
Mono of the interaction were found significant *

B# "Ibid end yield attributes
(1) Total number of pot slant

Tbs moon number of total pegs produced per plant Is 
presented in Sables 10(a) and 10(b) and its analysis of 
variance in Appendix v«

levels of irrigation, phosphorus and potash had 
failed to produce any significant effect on the total rmnber 
of pegs*

^ s E  Interaction was found significant# The hipest
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Table 9* ilom nuBbcr of ncSules end dry weight of nodules (123) pen plant at 50 per cent flowering*

floabar of Dry weight ofnodules nodules

1W/CPB ratio
0*5 00*8 52.00
0.6 ?5.2 52,11
0*9 D6.6 64*96
P test Olg* 3ig,

Pg05 (I:g/ha>
25 01*7 52,11
50 86.0 J 58.41
75 84.1 50.56
F test 130 ns

KgO (kg/ha)
25 ' 82*9 50.45
50 eo.2 5 5 .0 0

75 89*4 65.65
J? test KO Sig*

G.P.C0.05) 12.19 9.615



number of pegs woo observed in PgKg (40.4) end the lowoat
in PqK^ <26 #1)»
(2) Ifaaber of ?>odo per nlant

Tka data on tho w m  number of podo par plant is 
presented in fablo 10(a) end its analysis of variance in 
Appendix V#

Tho data revealed tho significant influence of 
Irrigation on tho Bean number of pods produced per pleat.

1

The amber of pods produced by 12 (13.6) woo significantly 
superior to and Ig which in turn were on per* Thus 00 
tho moisture stress decreased* m  inoroaco in the nunbor of 
pods por plant was observed *

Higher phosphorus levels had also Increased tho nunber 
of podo per pleat but not to a ol̂ saificent lovel* Applica­
tion of phosphorus up to 50 kg PgO^/ha had showed an t
increasing trend in tho nunber of pods per plant*

Increasing potash application from 25 kg KgO/ha 
to 75 kg KgO/ha* hod increased the nunber of pods per plant, 
but tho differences were not significant* The number of 
pods produced by 25 kg K^O/ha end 30 leg K̂ O/ts. was nearly 
tho goes*

Hone of tho interactions wero found significant.
(3) ffercanta/̂ e of vem developed to pods

Tho data on the percentage of pego developed to pods
was analysed after angular transformation end the nsan data

65



I© presented in Tables 10(a) end 10(c) end its eoalyoie 
of variance ia Appendix V.

Tho data indicate th© significant Influence of 
irrigation on the poroentoge of pegs developed to pods. !g 
had recorded the highest percentage of pega developed to 
pods (49*0 per cent) which was superior to and Xg which 
cnong then v&ro css par, Thus on increase in noioture 
otrcso reflected on the devuXopaont of pegs to pods.

Hioaphorus application had also favourably influenced 
the percentage of pegs developed to pods, P-j was signi­
ficantly superior' (47*7 per cent) ovor PQ end wan on par 
with Po* Addition of phoa^ioruo over 50 kg P̂ Oj- per hector©

C *  Cm. ^

bed not helped to Increase the porecntsgo of pegs developed 
to podo further,

The poroentagG of pegs developed to podo veo not 
significantly influenced by Silkier levels of potash.

t %'S interaction uae found significant in Influencing 
tho percentage of pegs developed to podo, The o&slsm 
percentage voa recorded by l^Pg (50 par oeat) end the 
nininun by I^PQ (59*4 por cent)*
(4) height of nature -gods ner uleat

The naan, weight of mturo pods In .groins per plont, la 
presented in Sable 10(e) end its saelysia of variance in 
Appendix V*

hod recorded the uaxinum per plont pod yield 
(9.65 g) which was significantly superior to Ig (0.14 g) end
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2able 10(a)* Mesa mante* o£ pegs -and poSe par plsat* 
1P& to peg per omt eael uGighft of cates POSB (g/plGElt).

ta&ar ItoaSsoa? Bod to peg height <
of pega of po&o par oeat* cat^repode

1U/03?K 2C&iO
0.5 51.5 15.1 44.1 (41.6) 0.14

. 0.6 28.8 15.1 45.6 (42.5) 8.85
0.9 52.0 13*6 49.0 (44.4) 9.63

1* teat MS Slg. 01 g. Bift.
FgO^ (kg/ha) ,

25 28.9 12.5 , 45.6 (41*4) 7.88
50 50.6 14.7 47.7 (45.7) 9.32
75 52.4 14.6 47.2 (45.4) 9.44

F test no M3 01g« Slg.
KgO (kg/ba) -

85 29.5 15.5 46.0 (42.7) 7.84
50 29.2 15.5 45.6 (42.6) a.55
75 55.4 15.0 47.0 (45.2) 10.24

F test S3 IS m Big*

O.D. (0.09) 2.06 (1.76) , 1*207

, «Piguras la rareatheeie era valueo after angular treasforsatica •
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Table 10(b)* Combined effect of phosphorus and potash on number of total peso per plant*
■  I M I I I W  ! * i * * i i M  ■ ■  w r - --"-H ■>||««||>I<|||> | i> II ir M U *

r2°5
25 50 75 Mean

-LIL -3-- -1-- * ^

25 30*9 29. G 27.7 29.5
KgO (hg/ha) 50 26*1 32.4 29.1 29.2

75 29.9 50.0 40*4 33.4

Mean 26*9 50.0 32*4

C,B*(0.•05) Moons of combinations «  'jp.26

Table 10(e)* Combined effect of irslsaticm, safl phosphorus 
on. pod to peg per cent**

1U/CPE ration
0.3 0.6 0.9 Mean

‘25 43.2(41.1) 33*4(30.9) 40.9(44.4) 43.0(41.4)
t> ni«.2u~ 50 46.2(42.0) 47.5(43.6) 40.0(44.6) 47.7(43.7)
Oss/
ha) 75 43.0(41.0) 50.0(45.0) 49.4(44.3) 47.2(43.4)

Mean 44*1(41.6) 45.6(42.5) 49.0(44.4)
Q+3*(0*G5) Marginal neons ■•= 1*73Means of combinations » 3,09

figures in'parenthesis are values after angular tranof ormt 1 on *
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was on par with X^(6.63 g) » end 2^ wore os per*
Higher doses of phosphorus had significantly 

increased pes? plant pod yield* l?g had recorded the highest 
pox* plant pod yield (9*44 g) which waa uaposior to Pg (7*80 g) 
and was on par with P<j (9*52 &)* was superior ovor £g*

A. oigaifiosnt Increase in pod yield per pleat could 
ho observed with additional daees of potash* Kg had 
recorded tho Esg&aan pod yield per plant (10*24 g) end woo
superior to and Kq which in turn were on par*

/tfcn® of tho iaterootiosQ wore foiasd significant*
(5) Weight, of .100 nods

She data on the xaesa weight of 100 pods in grans*! is 
presented in Sabi© 11 end Its analysis of variance in 
Appen&is VI*

Irrigation had significantly influenced the, weight of 
100 pods. lg had recorded the snsiism 100 pod weight 
(76*65 g) which was superior to XQ (65*59 6) and was on par 
with I^ (72*0 Q)m 1^ waa found superior to Iq.

; Hi^ior levels of phosphorus had eignificently enhanced 
100 pod weight* Pg hod recorded the maxinun weight of 100 
pods (74*66 g) which was superior to 3?q (64*95 g) and wag 
on par 'with lij (74*61 g>* 3?̂ wag superior to

A significant increase in 100 pod weight, could be 
observed by the application of higher level© of potash*
Kj had recorded the m^inua 100 pod weight (74*78 q) which
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was on par with Kg (74.31 g) end both wore superior to 
Eq <65.13 q)*

Heme of the interactions were fotrnd significant*
(6) Weight off ._1Qp._teoggiala

SIio data oaa the seen weight of 100 Ssessaalo la graney. 
is presented la fable 11 cad it a analysis of variance in 
AppenSis vl.

Xascigstiea schedules hod significantly influenced 
tho weight of 100 temolo. fiio es&Iiot. 100 hosnol weight 
was recorded by Ig (31«99 g) which was superior to Iq end 
xsos on 'per with X, j «  end 1q were on par.

fhe affect of phosphorus application on 100 hemal 
walgftt was significant. had recorded tho soxiiaan weight 
of 100 kernels <31.4 g) which was superior to PQ <26.07 g) 
end uao on par with (31.24 g)» Pg x?£3 superior to PQ.

Higher levels of potash bed significantly enhanced 
100 kernel weight» Eg had recorded the nasicua weight of 
100 kernels (31.64 g) which wee superior to Kq <28.46 g) 
and was on par with Kj (30.62 g). K-j end itQ wore on par* 

tlono of interactions wore found significant.
(7) Bhell&ag ricroeafcsge

The data on shelling parceRtage ic presented in
Sable 11 m d  its onelysis of variance in Appendix VI.

Higher fro^xaencioo of irrigation had increased
shelling posroactagc eigafflcently. 'had recorded tha

£ ■

highest shelling percentage (72*7) which \ms on par with
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// _ ■X 1 '

’Sabie 11 • 100 pod (g), 100 Icerjial volgbfe, (g)
aad tiheUiBs peroe&tjege*

1 0 0  p o d  w e i g h t 1 0 0  k e r a a l  w e i g h t S h e l l i n gp e r c e n t a g e
i w / c & s  r a t i o ®

0 , 3 0 9 . 5 9 2 8 . 4 5 6 5 , 9
0 * 6 7 2 . 0 0 5 0 . 2 9 7 0 . 2
0 , 9 7 0 * 6 5 9 1 , 9 9 7 2 . 7

F  t S Q ' t S I g . 5 I g . s i g .
P g O g  ( i £ s / i ) f i )

2 5 6 4 . 9 5 2 8 . 0 7 6 3 , 6
s o . 7 4 , 6 1 . 9 1 . 4 0 7 0 . 0
7 5 7 4 , 6 6 5 1 . 2 4 i 7 0 , 2

2? t e s t ■ B i s , ' S i s , I T S
K g O  ( k g / i a a ) ■} f

2 5 6 5 . 1 5 2 8 . 4 6 6 8 . 8
5 0 7 4 . 7 0 9 0 * 6 2 6 9 . 6
7 5 7 4 * 9 1 5 1 . 6 4 7 0 , 4

P  t o o t B i g . S i  g * I T S

0 s , D .  < 0 * 0 5 ) 5 , 2 7 6 2 , 1 6 8 ■ 2 . 5 9
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11 (70 *2) and both in turn xs&vo superior to Xq (£5*9)*
Uho effect of higher levels of phosphorus woo not 

oifpifico&t la increasing sholliBg percentage* liouevor a 
oonporstiive increase is shelling porcoatooQ could bo 
observed upto 50 kg 2?°̂  hectare.

Potash levels aid’ sot significantly Increase polling 
percentage* But a nsffglaQl increase in shelling percentage 
was observed with -ovary inQrencatal dose of potash*

tlono o f  the interactions were found significant*
(6) yield of pods rnr hectare

fhe data on tho yield of pods is leg per ha lo 
presented in Sable 12(a) and ita saslyaLc of vcrlenco in 
Appea&is n .

Irrigation schedules had significantly influenced pod 
ylold* She highest yield was recordod by 10 (£555 hg) which

4 - *

wee superior to (2054 kg) end XQ- (1846 kg) which in turn 
veto on per*

Either dCB-ss of phosphorus had also increased, pod 
yield significantly.* the casioga pod yield was recorded by 
1*2 (2399 kg) which was superior to X50 (1910 kg) and was on 
par with P,j (2125 Jsg) * end 1?q were on par.

Effect of hi$2or levels of potash on pod yield was 
significant* Highest pod yield was observed in Mg (2403 kg) 
which was? superior to (2016 kg) end KQ (1940 kg>* which 
In turn wore on psr.
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Hone of tho interactions wore found significant*
(9) Yield of healm

The data on the yield of hauls in kg per ha is 
presented in Tables 12(a) and 12(h) and ito analysis of 
variance In Appendix VI •

Irrigations at shorter intervals hoi significantly 
increased hauls yield, Ig hod produced th© maximum haulm 
yield (5261 kg) which was superior to I ̂ and IQ* 1^ was 
superior to Iq *

Higher doses of phosphorus increased hsulm yield 
significantly, 3Pg had recorded the maximum hauls yield 
(4$78 kg) which was superior to (4548 kg) end Pq (4509 kg)# 
which in turn were on par*

Ilî ier doses of potash enhanced haulm yield signifi­
cantly. Zg had produced the highest haulm yield (4885 kg) 
which was superior to Kq and was on per with • K-j end 
were on par,

I x K interaction was found to he significant* IgK| 
hod recorded the highest yield (5588 kg) and Iq-q (4007 kg) 
the lowest*
C* Quality factors 
1* ffroteln content

The data on the protein content of kernale is given in
Table 15 and its analysis of variance in Appendix VII *

Different irrigation schedules end phosphorus levels 
had failed to enhance the protein content of kernels* Even
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Sable 12(a)* M  yield aa& yield (kg/te) •

Pod yieM ©solm yield

1U/C2E ratio
0.5 184© 4002
0*6 2054 4590
0.9 2553 3261

V toot • ©Us* 310.
Fp0« (kg/ha)

25 1910 4509
50 2125 4548
75 2599 427©

3? tost 8tg* Big.
KpO {kcfi'isd

25 1940 4412
50 2016 4636
75 £400 4805

P tost sig . at®.

0.0«(0.05) 358.7 294.6

I’oblo 12(b). Combined effect of irrigation end potash on ham© yield (kg/ha) •
t p r a i o

0.3 0*6 0*9 Keen

25 4007 4133 5095 4412
K20{ks/bB) 50 4050 4356 5528 4638

75 4210 5201 5162 4685

H e . a n 4082 4590 2261

C.D.(O.OD) itegiml Ecoas a 294*6
Heano of eonbinatlons » 510*5



though protein content was not significantly enhanced by 
potash application* the highest level (75 kg KgO/fco) shewed 
an increase of 0*88 per oent over 25 kg KgO/ha* Such 
variations were not noted among other treatments*

Hone of the interactions were significant.
2* Kernel protein yield ner hectare

The kernel protein yield in kg per hectare is 
presented in Table 15 sod the analysis of varimaca in 
Appendix TO*

Irrigation hed significantly enhanced kernel protein 
yield* Xg had recorded the highest komal protein yield of 
500*9 kg/ha which was superior to and which in turn 
were on per*

Application of higher levels of phosphorus had 
increased kernel protein yield significantly* P2 had 
recorded the highest yield of 473*7 kg/ha which was superior 
to 3?0 (365*0 kg/ha) and was on par with Ej (414*9 kg/ha)*
Pj and Vq ware on par*

The effect due to potash application on k e m d  
protein yield was also significant* The highest yield was 
observed in Kq (495*9 kg/ha) which was superior to Xj sad 

which in turn were on par*
Hon© of the interactions were found to he significant* 

5* Oil content
Tho data on the oil content of kernels is presented
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in Table 13 ©nd its analysis of variance in -Appendix VXX#
A oifinifieent enhancement in oil content of kernel 

can be observed by scheduling taigatioa at shorter 
Intervals* Xg (45.76?) end (45*36-3) were on par and 
were superior to IQ (42*79?)*

The effect of phosphorus on tho oil content of 
kernel was significant* (46*06?) was superior over 
Pg (43*24?) end was on per with Pq (44*6*3?)® and Pg 
were on par*

Significant enhancement in oil content con be observed 
by the application of hitter levels of potash* Kg (46,18?) 
end (45*03?) wore on par end both were superior to Kq 
(42.7?)*

Hone of the interact! ono were oignificant*
4* Oil yield *per heotere

The aean oil yield in kg per hectare is presented in 
fable 13 and the.analysis of variosRoo in Appcadiz VXI*

Higher levels of irrigation* phosphorus end potash 
had s ig n i f ic a n t ly  enhanced per hectare oil yield*

Among irrigation schedules* Xg had recorded the 
highest oil yield of 843*6 kg/ha which was superior to 
and Xq * was superior over 1^.

Among phosphorus lovelo* highest oil yield was 
observed in Pg (746.0 kg/ha) which was on pea? with end 
both ware superior to 2?̂ .

Uifch regard to potash* highest oil yield was observed

i
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Table 13* Protein end oil cmtmt (pcs? cent) of kernels ana kesmal protein. yield end oil yield (feg/fcs) .

Erotsincontent Kenaalproteinyield
Oilcontent Oilyield

1VJ/0PB ratio, ' i *

0*3 £7*27 342*5 42*79 529*6
0*6 27*57 402.5 49.36 662*3
0,9 27*56 509*9 45*76 843.6

I1 teafc BS Bis* Big* Sig*
P205 Cko/iia)

25 27*65 366.0 44.61 590*6
' 50 27.23 414*9 46.06 698*9
75 27*33 473*7 43*24 746.0

P test m Sig. ■ Si g. Big*
KgO (kg/fca)

25 26*96 368*6 42*70 -583.3
SO 27*38 390*2 45.03 640.2
75 27.06 495*9 46*18 810,1

P tost no Big* Big* Big*

Q.®#<Q*05) 78*58 1.789 105.11
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in (810 *1 kg/im) which was superior to e M  KQ* 
was also superior over KQ.

Bono of the interactions were found significant.
D* Qheslcol consooltisn and nutrient uptake
(1) nitrogen content in dry matter

Tho nitrogen content in dry natter at 50th and 60th 
day after owing and in haulm at harvest are presented in 
tablso 14(a) to 14(e) end its analysis of variance in 
Appendix ¥111*

Irrigation schedules end levels of phosphorus end 
potash feel failed to produce any significant effect in the 
niix«ogen content of dry setter at 30th day and 60th day 
after sowing and in fcaaln. at harvest.

■ I x P and 1 x E interactions at 30th day after sowing 
end I x £? and ? x K interectionsat 60th day after sowing 
were significant.

Among 1x2? combinations at 30th day af ter sowing* 
V ,  (3.6720) hod recorded the maxima and IgP-j (2.8280) 
had recorded tlie siniaisa nitrogen, contest*

Among 1 s K  combinations* XgE0 (3*4930) had recorded 
the Daxiiaaa and IgKg (2,9480) hod recorded the n s in io iE a  

altrogsa content*
Among 1 s P combinations at 60 bh day after sowing* 

the maxima nitrogen content was noted in IgP0 (3,020) and 
th© sinlauci in igSPg (2.3650)*
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(2«9£) had recorded the nextem assd (2.54255) 
had recorded the istninnasi nitrogen content onong V x K 
combinations*
(2) nitrogen content in ohell

2110 data on the nitrogen content in shell ia presented 
in Table 14(a) end its anelyBls of variance in Appendix VIII • 

Ijevalo of tei'gation, phosphorus, potash end their 
interactions did not ai^&fioQntly influence nitrogen content 
in Shall.
(5) nitrogen content in kernel

Tho data on tho nitrogen content ia hemal is preseated 
in Table 14(a) end its analysis of .variance in Appendix VIII • 

nitrogen content in hemol was not significantly 
■influenced by irrigation echednXos, levels of phosphorus or 
potash or eay of their Interactions* ■ ■
(4) Uptake of nitrogen

The data on the nitrogen uptake et 30th end 60th day 
after sowing and at harvest oro presented ia, Tables 15(a) 
to 15(c) and its analysis of variance in Appendix St.

Irrigation sehefelce had significantly influenced 
nitrogen uptake except at 30th day after sowing* In 
(72.62 kg Jl/hs) was superior to (53*29 kg 17/ha) and S0 
(49*76 kg N/ba) which in tan wore on par, at 60th day after 
sowing. At harvest also, lg had recorded tho noxUsum 
nitrogen uptake which was superior to 1^ and IQ which were 
on par. Ig had recorded the saxiaun nitrogen uptake at
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Table 14(e)* nitrogen. content (per cent) in plant perto at different o&ogos*

Plants Pleataat 30 til at 63thday after day aftersowing cowing Esalm Shell KezmL

1W/OPB ration
0 * 3 3 .3 3 7 2 *6 6 0 1 ,0 6 4 1 ,3 9 2 4 ,3 8 3
0 * 6 3*246 2 .7 0 9 1 ,7 3 0 1 .3 3 4 4 .4 1 2
0 * 9 3 *1 6 1 2 .7 4 6 1 ,7 7 9 1 ,3 8 2 4 .4 1 0

P t e a t no no BS if S US

p2 %  (l£g/ha)

29 3 .2 9 9 2 .7 6 1 1 .7 6 3 1 ,3 6 1 4 .4 2 4
50 . 3 .1 5 2 . 2 ,6 9 2 1 .7 7 2 1 *3 3 8 4 .3 5 7
75 3 .3 1 4 2 .7 6 3 1 ,8 2 6 1 ,4 2 0 4 .4 0 4

P t e s t n s n s no ris ns

1 ^ 0  d£g/fca)

25 3.292 2 ,7 0 4 1 ,6 5 1 1 .3 7 3 4 .3 1 6
50 3 .2 4 6 2 .7 3 9 1 .7 6 2 1 *4 0 3 4 .4 1 2
75 3 .2 2 6 2 .7 1 2 1 .7 4 6 1 .3 5 2 4 .4 5 7

P t e a t 113 m tilS no US

G*B* (0 * 0 3 ) m - mm
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fable 14(b). Combined offoot of irrigation end phosphorus end irrigation and pobsah on nitrogen o oat ait 
(per sent) in pleats at 30th, day after oouing.

Hf/CPE ration
0.5 0*6 0.9 Mean

25 2.335 3.603 3*333 5.233
%2°tj fe/ha) 50 3.672 2.955 2,828 3.152

' i 75 ‘ 3.3® 3.180 3.377 3.314

Mean 3*337 3*246 3.1S1

25 3*260 3*122 5*493 3.292
K2Q (kg/ha) 50 • 3*376 3*260 3.100 3*246

75 3.373 3.337 ' 2,946 3.226

Mean 3*337 3*246 3*161

C*D*(0,05) Marginal neaco « 0.1621
Means of coEbinotiono « 0*3154
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Table 14(g )* Gcabined effect of irrigation qM  phosphorus 
end phosphorus end potash on nitrogen content 
(per cent) in plants at 60th day after oaring*

1’J/GPH ratio
- 0.5 ' 0*6 0.9 Moon

25 2.652 2.610 3.020 2.761
ĝOfj (kg/ha) 50 2.G10 2.005 2.033 2.632

75 2.770 2.355 2.565 2.763

M o m 2.600 2.783 2.746

23

£'pOa dkg/ha.)Cm

50 75 M e m

25 2.562 2.823 2.727 2.704
K20 (kg/ha) 50 2.300 2.710 2.787 2.799

75 2. 820 2.542 2.775 2.712

Mean 2.761 2.632 2.763

C.B*(0.Q5-) Moano of combinations a 0.2505



..  83

Safclo IS (a) . Hltxrogea tipfce&o ikg/h&) at d&££ore&tStGJg©0.

30th dO£T
a£tex>swiag

60th dayaffcssr
sowing Harvest

VJ/om satio
Q.3 10*22 49,76 139*50
0*6 9.&.6B 53.29 152,44
0,9 11,83 72,62 184.76

F test £S3 Big* Sis,
FgOg Osg/hc) *

25 10,36 60,26 146,76
50 9*76 39.69 155.18
75 11,59 33,73 174.76

F test m 110 Big,
KgO Osgyfca)

25 10,12 46,95 149,26
50 10,49 62,03 153.13
75 11,32 66*60 174,30.

F teat HS' Oiff, Big.

C.D, (0,05) «■ 5,783 13.986



Table 15(b)* Combined effect of phosphorus ond potash
on nitrogm uptake at 6oth day after sowing*

' 84

Pa0g (kg/ha)
Moon •25 50 75

Kg0 (feg/foa) ■■

25 37.69 53*49 49.68 46.95
50 66.57 61. *0 6 58,47 62.03
75 76*52 64.51 59.03 66*68

Moan 60*26 59.69 55.73

C*D*(0.05) rjueglnal mesas* at 5*783
Means of combinations =»,i 10*016

Table 15(g )* Combined effect of irrigation and potash on nitrogen uptake (kg/ha) at harvest.

1VJ/CPB ratio
1 0.3 0*6 0.9 Mean
K20 (kg/ha) ■

25 125.72 135.91 186*19 149.28
50 135.31 140.22 105*06 153*13
75 - 159.47 161*19 182,24 174.30
Ueaa 139.50 152.44 184.76

0*2)* (0*05) Marginal means « 15*936
Means of combinations e 24*224



30th dsy also* though it wag not significantly superior to 
lower dosce, Thus* shorter tho interval between irrigations* 
higher nitrogen uptake was noted,

the effect due to higher levels of phosphorus was 
significant only at harvest. At this stage* Pg had recorded 
the ™fvyipftga nitrogen uptake which was superior to end 
which in turn were on par*

She effect of hitter levels of potash on nitrogen 
uptake was significant except at 30th day. At 6 0th day* Kg 
(66*68 kg N/hs) end (62,03 kg K/ha) were on par end both 
of thea ware superior to K^ (46,95 kg 17/ha) * At harvest*
Kg was superior over sod Kq which wore on par, A trend 
of increase in nitrogen uptake at higher potash levels was 
noted at 30th day after sowing, though not statistically 
significant,

P x K  interaction at 60th day after sowing end I x K 
interaction at harvest were {significant.

Among P x K interaction at 60th. day after sowing* 
highest nitrogen uptake was noted in F^Kg (76.52 kg n/ha) 
end the lowest in PqKq (37,69 kg II/ha),

Among I x II Interactions at harvest* XgK^ had recorded 
the Euudmum and Î Iy, had recorded the mlnloua nitrogen 
uptake,
(3) Phosphorus content ia dry matter

She data on the phosphorus content in dry natter at 
30th and 60th day after sowing end in haulm at harvest are

85



presented in Tobies 16(a) and 16(b) cud the analysis of 
variance in Appendix IK,

The effect due to irrigation schedules on phosphorus 
content In dry matter was significant only at 30th day after 
sowing and in haulm at harvest. Moreover a general 
dcoreaoG in phosphorus content with higher frequencies of 
irrigation was observed at all stages. At 30th day after ' 
sowing end at harvest* Xq had recorded tho maxima phosphorus 
content (0«299p sad 0.170$ respectively) which was superior 
to the higher frequencies of irrigation. Xg and I ̂ wore cn 
par at both stages. At 60th day after sowing also the 
maximum phosphorus content woo observed in Iq (0.217$)* thus 
following the same trend noted at 30th day after sowing and 
at harvest.

Levels of phosphorus hod not affected phosphorus 
content at any of the stages.

Potash application hod significantly influenced 
phosphorus content at all stages except at 30th day after 
sowing. At 60th day after sowing* Kq hod recorded the 
highest phosphorus content (0.220$) which was superior 
to Kg and K.j which in turn were on par. At harvest* the 
highest phosphorus content was observed in Kq (0.169$) 
which was superior to (0.155$) and woo on par with Eg 
(0.161$). Kg end wore on par, A similar trend was 
also noted at 30th day after sowing where Eq hod recorded 
tho maximum phosphorus content (0.288$),

86
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Only tho X s K  and P x K Interact ions at harvest 
were significant* Among I x E oonbinationa, I^Kq (0.1770) 
hod recorded the maximum and IgK^ (0.1430) had recorded tho 
oininua phosphorus content# Highest phosphorus content was 
noted in P-jEq (0.1770) and the lowest in end P^Kg 
(0.1460 each), among P x K combinations.
(6) Phosphorus content in oholl

Tho data on phosphorus content in shell is preEentod 
in Table 16(a) and aaalyoio of vsrisnca in Appendix IX.

The levels of irrigation, phosphorus and potash had 
failed to influence phosphorus content in shell. But a 
general decrease in phosphorus content with incrcosing 
irrigation frequencies and an increase in phosphorus content 
with increasing phosphorus levels were noted.

none of the interactions were si golf leant.
(7) Phosphorus content in Icomal

The mean data on phosphorus content in hemal is 
presented in Table 16(a) and analysis of variances in 
Appendix IX.

levels of irrigation and phosphorus, did not influence 
phosphorus content in komal.

Tho effect of levels of potash on phosphorus content 
in kemol was found to bo significant. uas significantly 
superior over and kq which were on par.

Hone of tho interactions were found significant.
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Table 16(a)* Phosphorus content (per cent) In plant.* 
ports at different stages.

Planto at 30th day after 
sowing

Plants at 
60th doy after 
ecv/lng Hanla Shell Kemal

V.I/CÎ j ratio
0.3 0.299 0.217 0.170 0.072 0.390
0.6 0.268 0.207 0.156 0,065 0.362
0.9 0.271 0.208 0.158 0.059 0.300

'? test Oig. ITS Oig* u3 no

P205 (kg/ha)
25 0.262 0.20? 0.165 0.062 0.300
50 0.279 0.209 0.156 0.064 0.366
75 0.282 0.216 0.163 0.070 0.306

3? tost no ITS ITS ITS no

K2o (kg/ha)
25 0.283 0.220 0.169 0.063 0.597
30 0.2S0 0.200 0.155 0.063 0.384
75 0.270 0.204 0.161 0.065 0,376

? tost ITS (Jig* a ig . m S lg .

C.3>.<0.05) 0.0211 0.0150 0.0105 0.0111



Tabic 16(b)* Combined effect of irrigation and potash 
csd piioepkorus end potasSi on pfcesgisorua content (per cent) in haulm. |

- it

89
ii

* ii

1M/G2S ratio
Mean0.3 0*6 ’ 0.9 ,

(kg/hsi) '
■I

;l

23 ■ 0.160 0.161 0.177 0.169
50 0*176 0.145 0.145 0.155
75 0.167 0*161 0*194 0.161

Mean 0*170 0.156. ■ 0.150

(kg/ha)

25 90 75 Mesa
EgO (kg/ba) 5< - ■

25 0.159 0*177 0.169 0.169
50 0*166 0*146 0.134, 0.193
75 0*170 0*146 0.166 0*161

Heim. 0.165 0.156 °*1S3S ■

0#D#(0*05) Marginal E&ma » 0*0105
Means of conblmtioas » 0*0181

i



(8) , Unteko of ukoanhorua
Tho EG©a data on phosphorus uptake at 30th and 6oth 

day after cowing end at harvest aro presented in Tables 
17(a) and 17(b) end anolyeia of variance in Appendix 22,

Tho effect of irrigation schedules on phosphorus 
uptake was ol^iificant at oil stages except at 30th day 
after sowing, Ig had recorded the naxlnua up toko at 60 th 
day and at harvest (5.46 end 15,90 kg/ha respectively) which 
wao superior to and Iq whleh in turn were on par* A 
oitailor trend was observed at 50th doy also and the highest 
phosphorus uptake was recorded by Ig (1*03 kg/iia) •

Phosphorus levels hod significantly influenced its 
uptake only at harvest* Highest phosphorus uptake at this 
sta&e was observed in Pg (15*05 kg/ha) which wao superior 
to and Pq which in turn were on par* At 30th day highest 
phosphorus uptake woo observed in Xg (0*99 kg/ha) end at 
60th day in P<j (4*6 kg/ha),

hovels of potash hod significantly enhanced phosphorus 
uptake at all stages except at 30th day after sowing. At 
60th day end at harvest K0 had recorded the highest

c _ *

phosphorus uptake (5*00 and 15*00 kg/ha respectively) which 
was superior to and Kq * woo superior to KQ at 60th 
day end wore on par at harvest, A similar trend woa observed 
at 30th day also* where K0 hod recorded the maximum phosphorus 
uptake (0*94 kg/ha).

90
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£abXa 17(a). Vhoe^mrm uptake (kg/ha) at different stages.

20th desraftersowing
6 0th ,
aftersowing Harvest

Itf/c&s ratio
0.5 0*96 5 #95 12.21
0*6 0*62 3.97 12.07
0.9 1*05 5.46 15.90

3? teat IIS Sig* B i g .

PgOt~ (kg/ha)
29 0*90 4.59 12.69
90 0.65 4#60 13.25
75 0.99 4.59 15.05

I5 test 153 .  IB S i g .

E20 (kg/fca) -
'

25 0*88 3.91 13.26
50 0*92 4.47 12.92
75 0.94 5.00 15.00

F teat m s i e . Sig*

C*D.(0.G5) 0.431 1.429
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fable 17(b). Combined effect of litigation and potash and phosphorus end potash on phosphorus 
uptake (kg/ha) at 60th day after sowing.

1U/CPB ratio

0.5 0.6 0.9 liean
K^o (kg/ha)

S3 3*32 3.52 5.00 3-91
50 4*50 3*59 9.33 4.47
73 4.13 4.SI 6*05 5.00

Mesn 3.93 3.97 5.46

___________ P gO g (K g / h a )

25 30 75 Bean
1^0 (kg/ha)

&!*

23 3.20 4*31 4.22 3.91
30 4.76 4.26 . 4.39 4.47
75 3.20 5.23 4.57 5.00

i 4*39 4.60 4.39

C.D.C0.05) KarsJiBal means a 0.4314>S01«*-4 combinations EF 0.747

i
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I s K and P x K interactions at 60th day alono wore 
0l£jnificcaat. Among X x K  combinations* hipest -uptake woo 
noted in IgKg (6,05 kg/ha) end lowest in 1 (3*22 kg/ka).
Among PxII combinations, tho highest uptake was observed 
in P^Kg (5*23 kg/ha) and the lowest in P^Kq (3,20 kg/ha)*
(9) Potassium content in dry natter

She scan data on potassium content in dry natter at 
30th and 60th day after cowing and in hauls at harvest arc 
presented in tables 18(a) and 16(h) cad analysis of variance 
in Appendix X,

Irrigation schedules had significantly influenced 
potassium content at 30th day oft or sowing only* At this 
stage, Ig had recorded the maximum potassium content (1,7970) 
which was superior to 1q (0*9390) end was on par with 
(1*7070), I-j was [superior t-o 1^, Maxiaas potassium 
content woo observed In Ig at Goth day (0*7790) and at
harveot (0,5270)*

Levels of phosphorus did not significantly Influcncs 
potassium content at nono of tho stages*

Higher levels of potash hod significantly enhanced 
potassium content at oil stages. Kg had recorded the highest 
potassium content at 30th day end 60th dsy after sowing mod 
at harvest (1*045, 0*824 and 0*5910 respectively)e which 
was superior to E,j ond at 30th day end at harvest and was 
on par with 3Lj at 60th day. was superior to at 30th 
and 60th day and wore on par at harvest*
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I % K sad P x K interactions at 30th day alano wore 
eignificent, Among I x K combinations* I ̂ Kg (2,371$) had 
recorded the Mf^iost potasaii*<n content end IqK^ (0,638$) 
the olniEUEU hxxmg P x K c cabinet ioiie* (2,146$) had
recorded the highest potassium content and P£^o 
the mininum,
(10) Potassium content In sheH

The laoen data on potassium content in shell io 
presented in Table 13(a) and analysis of variance in 
.Appendix X,

Irrigation schedules and phosphorus levels did not 
significant^ influence potassium content* But a marginal 
decrease in potassium content with Increasing Irrigation 
freauencies was observed# Among tha phosinJiorus levels 
Doxioum potassium content was recorded by Pg (0.613$),

Potash levels had significantly Influenced potassium 
content in shell* Kg had enhanced potassium content in shell 
to 0-659$' which was superior to (0*507$) end was on par 
with Kj (0*585$)# end Eq wore on par,
(11) Potassium content in komnl

The mean data on potassium content in Icemal is given 
in Table 16(a) end analyolo of variance in Appendix X#

Tho potassium content was not. influenced by irriga­
tion* phosx^homs or potash levels or any of thair inter­
actions, But an increasing trend in potasoi.un c out out could 
ho observed at higher doses of potash.



Table 13(a)* Potasai'oo content (per cent) in  plant parts 
at different ofca&es*

Plants at 30th day after 
sowing

Pleat© 
at 60th Gey after sowing Hsula Shell Koma3

1U/GPE ratio
0*3 0*539 0.603 0*432 0.633 1.238
0*6 1.76? 0*755 0.327 0.563 1.249
0*9 1*797 - 0.779 0*512 0.550 1.251

P test Slg.' 173 US IIS m

(kg/ha) < ■
s

25 1*514 0*736 0.540 0.583 1.269
50 1*560 0.720 0*490 0*555 1.249
75 1*423 0.682 0.534 0.613 1.240

F toot US US EJS m US
KgO Ckc/ha)

25 1.100 0.555 0.460 0 .5 0 7 1.213
50 , 1.549 0*759 0.481 0.385 1.271
75 1.645 0*624 0.591 0.659 1.275

P test Si g. Sig. Gig. Sifi. ITS

C.D. (0*05) 0*2120 0*1663 0.0950 0.0815 M
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table 18(b) • Combined offset of irrigation, end poteek. and pkoepborua and notaeb on potaoelm content (per cent) in plants at 3§tii day after soving*

1;-j/gpe ratio
0.5 0.6 0.9! Moan

ggQ (kg/fra)
!!II
IfII

25 0.638 1*094 1.334 1.108
50 0.985 1.836 1.625 1.549
75 0.334 3.371 2*171

II
1.845

Kean 0.933 1*767 1.79?
■I

25
5g0g (Icg/ba)

i
m

iiii
ii

75 Mean.
K20 (Iss/ha) iiji

25 1.215 1.119 0.992 1*108
30’ 1.533 1*417 1.636 1,549
75 1.734 2*146 1.536ii 1.845

Mean ' 1.514 . 1.560 1.420
ll
I

C*I).(o.05> Marginal oeana ■« 0*2120, ,i

Mesne of combinations » 0.5571!ii
ii



(12) . Hntakg of potaagluE
The mesa data on potassiua uptake at 30th and 60th 

day after sowing and at harvest is ̂ repented in Table 19 and 
analysis of variance in XXX«

Irrigation, oche&ules significantly Influencod 
potossiTsa uptake at all stages, Xg had recorded the raa*icua 
potassim uptake at 3 0th and 60th day after sowing, and at 
harvest (7.03, 21.32, S3«43 kg/ha respectively) and it was 
snporior to sad at Goth day end harvest and over Xq 
only at 30th day. was superior to X^ at 30th day and at 
harvest end were on par at 60th day.

Phosphorus lovalo oignifioaatly influenced potassiun 
uptake only at harvest# At this eteg© Pg had recorded tlia 
oaxlEua potasaiuh uptake (91.69 Isg/he) which woo superior 
to Pq end P^, which in turn wore on par*

Higher doses of potash had significantly increased 
potnosiua uptake at nil stages, Kg hod recorded the maxi nun 
potaasiusi uptake et 30th end Goth day efter sowing end at 
harvest (6,48, 20,82, 36*36 kg/hs respectively) which waa 
superior to end Kq et 60th day end &t harvest and over 

only et 30th day, was supsrior to KQ at 60th day 
end were on par et 30th day end^karvGst.

Hone of the interactions were significant#
£• §23JL»Bs££§£fl
(a) Total nitrogen content In the soil after the experiment 

The moan values are presented in Tables 20(a) and
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19* Potasaim uptake C&g/ba) at different stages.

39th aoy GOth day
after aftersowing oouIbs Harvest

1U/0PB ratio
0.5 2 .§? 1 1 . 2 3 39.14
0*6 5.56 14.77 46.46
0.9 7.03 21.32 , 53.43

X* test Slg* £3ig. Sis.
1̂ 0*. (icg/ha) ;r

25 5*11 16.53 44*40
50 5.06 16.83 42 *£7
75 3.11 14.20 , 51.63

P test as 1®  | Big.
KgO (fcs/£s&) *

25 3.56 9.87 33.21
50 5.24 16*64 43.47
75 6.48 20.82 56.36

P test Sig* Sig. Sis*

0*15.(0*053 2.003 ' 3.964 4.8G3



20(h) and the analysis of variance in Appendix XXII *
52ns individual effect of irrigation, phosphorus mud 

potash m m  not eisnificent in influencing the total nitrogen 
content ia tho soil after tho experiment#

The I x K interaction woo found to bo significant in 
influencing the total nitrogen content in tho soil. Tho 
highest and low eat nitrogen contents koto yapcrded by I^Kg 
end respectively. ,
(b) Available nhosrshoras content in the soil after the 

e ^ r i g m t
The neon valsss ere presented in Table 20(a) end 

analysis of variance in Appendix HXI *
There was no sigaifleant affect, for tho difforoat 

levels of irrigation* phosphorus, potash or their interactions, 
an tho availeJblo phoophorue content in.the soil* But on 
Increasing trend con be observed, so tho treattient levels 
were increased, which was norc pronounced in the cose of 
phosphorus application,

(o) Available T)otaoslm content in tho soil after the 
eaBMateaw "  '

The mean data are presented in Table 20(a) end the 
analysis of variance in Appendix XIII.

Bevels of irrigation and phosphorus did not signi­
ficantly influence the available potassium content in soil* 

Application of higher levels of potash hod signi­
ficantly increased the available potassium content of the
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Table 20(a) * Total nitrogen* available phosphorus end 

available potaosiuo content in  tho ooil 
a fter tho exporinent (kg/ha).

Total Available Available
nitrogen phoophorus potaoeim

1U/CK3 ratio
0.3 781.56 16,04 76,33
0.6 766,11 16.96 66*49
0*9 794.11 17.95 67*29

F teat US us LJS
FgOfj (kg/ha) 

25 774.56 15.47 69*22
50 791.78 16.63 70 .09
75 795.44 18*85 74*04

P tCBt ■ US ns ' HtJJ
KgG (kg/ha)

29 733.00 16,47 55.31
50 768.00 17.00 ’65.11

. 75 793.78 17.43 S3 *73
F teat UkJ US Sig*

0*1). (0,05) «» ‘ - 23.793

fable 20(b) * Combined o ff cot of irrigation  end potash on 
tho to ta l nitrogen content of tho so il 
after the esperineat (kg/ha).

Ilf/CPE ratio
  0.3 / 0 .6____  0*9 Mean
£ g 0  ( k g / h a )

25 828,35 746.00 774.67 763.00
50 785.00 817.67 732.33 765.00
73 731.33 794.57 835.33 793.73

mrn.1 701-36 705.11 794,11

tamo of combinations = 61*210



Table 20(a) • Total nitrogen# available pfcosphorc© sod available potGe9i.ua content in the soil of ter the oxperinesik (kg/ha) •

100

Total Available Available
nitrogen ., s&oos&oraa potassium

1VJ/0PD ratio
0.5 701*56 16.04 70*50
0.6 706.11 16*96 60.49
0.9 794*11 17.95 67.29

P test xm ?J0 ES
P2°5 (fes/bs)

25 774.36 15.47 69.22
50 791.76 16*65 70.69
75 795.44 10*65 74.04

\ .$ test:' 153 HS ' KO
KqO (kg/ba) ;

25 705.00 16*47 59.51
50 785.00 17.00 63.11
75 795.70 . 17.40 95.73

V toot S3 IIS Sig.
C'.s. (0.05) a* «* 23.793

Table 20(b) • Qcabined effect of irrigation' and potas& on . 
the total nitrogsa content of the goil after the experiment (kg/ha).

Itf/CgE ratio
- 0.3...... ' 0*6 0.9 Mean

K20 (kg/Saa)
25 628.33 746.00 774.67 783.00
50 703*00 817.67 752.33 785.00
75 731.33 794.67 855.33 793.78

I'leaa 781.56 . 706.11 794.11
0.35.(0*05) Meeno of oenbinatiena » 81*210
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soil. Eg had recorded the highest potassium content which 
was sigoifieantly oupsrlor over K-j and which were on par* 

Hone of the interact!one were found significant.

£’• Correlation etudloe
Tho valued of oinplo correlation coefficients ore 

prooeatcd in Table 21 •
Pod yield was significantly and positively correlated 

with the kaulo yield, number of pods per plant, 100 pod 
weight, 100 kernel weight, nitrogen uptake, phosphorus 
uptake, potaoaim uptake end dry weight of ncduleo per 
plant end the correlation ooofficiento wore 0*5169, 0.5112, 
0.5059, 0.4Q14, 0.6C95, 0.G650, 0.5905 and 0.5167 respectively.

Gil content of kernel was positively and significantly 
correlated with potasaiun uptake and the trl vduo wao 
0.2651.
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Table 21. Voluea of oinplo correlation coefficients.

01.Ho. Charactera correlated Correlation
coefficients

1. Pal yield x Hauln yield 0.5169s
2. Pod yield z Nunbor of podo par plant 0.3112*
3* Pod yield x 100 pod weight 0.5059*
4. Pod yield x 100 kernel weight 0.4014*
5. Pod yield s nitrogen uptelco G.GC93*
6. Pod yield x PJioopiiome uptake 0.8650*
7* Pod yield s Potasslua uptake 0.5903*

8. Pod yield s Dry weight of
noduloo per plent 0.3187*

9. Oil content of kersial x
Potaeoiun uptake 0.2831*

^significant at 0.05 level



DISCUSSION
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An exporlneat was conducted at Agronomic Bescoreh 
Station, Ghalohu2yf Kerala Agricultural University, during v- 
tlio eimer season of 1979-H) to study tho response of 
groundnut to phosphorus ami potaesitza ■andor different water 
nsnogenant practices# Tho field experinent laid out in a 2"̂ 
partially oonfotndod foot or! ol in BSD with two roplicatlong, 
hoi threo levels oaoh of irrigation, phosphorus and potash#
Tho rosults obtained froo the study or© dlGOUoaod below#

- A# Growth charactero.
(1) Holftit of ulnn&o

>

(Table 4, Appendix II)
It cozi bo seen from tho results that plant height at 

all stages was significantly increased by irrigation at 
shorter intervals,, Plant height occurs as a result of cell 
division and coll enlargement end water stress adversely 
affect these processes (Bogg end Turner, 1976) • Tills aighfc 
have caused tho stunting of growth in plants under stress# 
Sinilor results wore also reported by Lin et al# (1963), 
Krishnaowany ot al# (1964) and Xleddy (1980)#

Eventhough tho effect was not significant, higher 
levels of phosphorus taided to increase plant hei$it, 
especially at later stages# The favourable influence of 
phosphorus on plant hei^tt woo also reported by Jayadevan (1970)
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and ifaroleodharon (1971)*
It can be sessa from the reaulto that incroasa in. 

tho Isvels, of potash significantly increased plant height 
except at tho oerly stage* Sinoo the active vegetative 
growth starts only after 50th day, the effect of higher 
levels of potaah wao not manifested in the early stage*
IUo role of potassium is important as m  essential eXanant 
for tho prccioticn of growth of oerisbsmatia tissue (Tisdale 
sad Heleon, 1975), Higher ftosea of potash increased its . 
availability to the crop which ni$it have resulted in 
increased plant hsl$it* Siniler findings were also 
reported by GopaSnkrifehnen sad negarajan (1958) and Hair 
(1970)*
(2) fiuaber of branches ver plant 

(Sable 5, Appendix XX)
The results show that irrigation hod significantly 

increased number of branches produced par plant at 60th day 
only whereas a similar, . though not significant,trend was 
otsesved at both the early smd late stages' as well* The

i

favourable influence of frequent irrigations on the normal 
physiological activities night have helped such plants to 
produce more branches* Similar results were oleo reported 
from Btawad (Anon*, 1976b). Bin et al. 0963) also 
observed lesser number of branches under drought*

The lack of response to phosphorus end potash in 
terms of the number of branches produced, has bean observed
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at EtaianlsasBr (Anon#* 1972a) and also by Heir (1978) and 

Urn (1979).
(3) Humber of loaroo psr plant.

<2 able 6 , Appessdis I I I )
She results Indicate that irrigation  schedules had 

Glgoificently influenced loaf production only at 60th day® 
23io effect use nioro prcnoisaced a t th is stage aineo tho 
active vegetative growth of groundnut fa lls  during the 

second month o f the crop. But an increasing trend is  lea f 
production yes maintained with nova irrigations at the early 
and late stages also . She e&varsa effect of moisture stress 

on the rate of le a f in itia tion  and c e ll division night have 
caused the production of lesser number of leavoo in  plants 

under stress* Ochs end former (1959) md Lin at o l. (1965) 
also mad© sim ilar observations*

Bke effect of different levels of rhosi&orua was not 
significant^ in influencing tho number of loaves per plont| 

at any of the growth stages studied. But there was 021 

Incroaaisig trend upto SO kg BgG /̂hs- at &Qth day and upto 
75 kg BgO /̂ha at harvest. 7he beaefieial effect of 
phosphorus on increasing loaf production has been reported 
by Goldin and ilor^tsook ( 1 9 6 6 ) end Hair (1978).

A significant Increase In the number of leaves par 
plant at the fin a l stager., of crop growth end marginal 
increases observed in earlier stages* due to the application
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of higher levels of potash corrohoratoo earlier observations 
of Dhan and IIIora. (1970) and Hair (1970). Potsseim* cn 
essential decent for the promotion of growth of ncriatonatio 
tieous (Tisdale and liolcon, 1979) night have helped in 
Increasing leaf msnbar* It soy farther he noted that the 
increase in plant height duo to higher dosoo of potash 
night also have helped in producing noro nanbor of Isavea 
dns to tho enhanced nuober of nodes#
(4) Leaf ayea inflow

(Sable 7» SVlga 3$ Appendix HI)
Ao observed fron tho recite# frequent irrigations 

had enhanced LAI olgnificontly at tho early stages. A dollar 
treed ima nsintGinsd st hervsot also# She decrease in LAI 
due to water do.flcita olgTb be duo to tho narked reduction 
in leaf area through its of foot on coll onlar^nent.
Doorcase in tho nnsber of loaves produced at low soil noietura 
levels also night have lowered the LAI at these levels* Lin 
ot al# (1S&3) observed production of soeller leaves under

•j

drought*
Evenfehough tha effect was not oignifleant» an Increase 

in LAI could be obosrved duo to the0 application of liighcr 
doses of jhosrhorue upto 50 kg ?r}Or/fca at. 60th dey after<* P
owing. Tha fervournblo influenoG of hhnsphorus! <m tho 
production of loavso and locf urea night have- resulted in 
Inoroaood LAI *
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Tho result shows that potash IcvoXo had signifi­
cantly influenced loaf nimbcr only at the harvest, otago, 
Uhile in tho coao of Z»AXt potobh levels were significant
only at 6oth day after sowino which indicated that in the

\

early otegc3 of Growth neither tho lumber nor the area of 
leaves wore affected by the potash levels# During the 
active stage of growth evmthough the nucibor m o  not Digni- 
fieontly increased, the total leaf area night have beaa 
Bigolficcntly inoroaccd with tho increase in the levels of
potash which has Influeticau the LAI • At harvest* though tho

\

rmabor uero noro at higher levels of potash tho area of 
leaves night have been reduced which did not influenco the 
LAI end hence LAI remained uniform#
(5) ))ry natter production cor -Digit

(fables C<a) end 6(b)* Appendix IV)
It is observed fron the results that higher frequen­

cies of irrigation enhanced dry Batter prod action per plant 
QigQiiicciitly except at tho early stage. A similar trend 
was noted at tho early stage also. Since the active 
vegetative growth starts only after the early otago, the 
effect of irrigation night not have boon exhibited to a 
elgcifieont level in the early stage# Tho reduction in dry 
natter production due to coloture otreoe nay be duo to its 
adverse effect on piict osynthool q, as evidenced by Bogg and 
Tumor (1976)# The else of tho photoDynthetic apporatua 
was olao reduced duo to reduction in LAI, by moisture strops.
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An. Increase in gzw«h cheraofcsro like height of plants end 
nnaiber of leaves per plmt had also contributed to the
increased toy wsebtse production at hl̂ gssr levels of irEtga?* 
tlon* Vivefcsssadcn end Swaaaena (1976) end Ehcsi and Morey 
(1980) also reported isereaced dry setter production due to 
irrlcatioa.

SSttapfeftsca levels hod el sol £i cent 2y increased dry 
sntter production. at harvest o&o^a whereas an inorcasing 
tread uaa e&intaihcd upto pO 3rg ?g0^/ha at 6oth dcy ©i'tsr 
costing* An jj2esa&&&&g tr-oad noted in the cage of bright of 
plant© tmd nmtar of leaves per plant night have contributed 
to the increased dry matter production at harvest* further 
m  increeeo in the vei$it of pods produood per pleat had 
elao attributed to the shove result* Incrmcod dry natter 
production et fci^er level* of phosphorus v m  also reported 
by Bhaa (1377) «ad Shelke end Khupsa (1330) •

It can bo eesa the results that application of 
potash i m  significant!^ asfliaaced dry snttsr production 
except at the early stags* wliaro it Ghowod on Increasing 
trend* Pctaaeiiaa prosotas the gsrovth of aoristssatio tissue 
whercoa on insufficient potash supply deoreaaos photo** 
synthesis m d  increases! respiration (Siadalc sod nelson* 
1975)* Increased height sad nore rroaber of lenvee produced 
par plant at l!igfcsr levels of potsich hod also contributed 
to the Increased toy natter prcdv*3tioa* Hair (1370)end 
Xiao (1979) &loo reported slallar find Inga*

1 ^1 0 8
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Tho combined effect of phosphorus and potassium at 
6otk day was found significant. The highest dry natter 
productlos. was recorded by syXg (25 kg ?20^ and 7 5  kg K^O/ha) 

and tho lowest by B^Kq (25 kg Bs%  25 kg KgO/ha) *
(6) Humber and dry weight of nodules dot plant

(Table 9, Appendix I?) ,
Xt c m  bo seen, from the results that higher ©oil 

moisture levels had produced the maximum number end dry weight 
of nodules per plant* Scku (1970) stated that tho effective 
modulation not only acts upon plant vigour but is also to some 
extoad dependent upon it* The vigorous plant growth observed 
under wetter moisture regimes helped to produce higher number 
end maximum dry weight of nodules* Further, it was ©Iso

i

reported that tbs first effect of Hie onset of drought is
V

for the crop to abed its nodules (Euosel, 1973) # Increased 
nodule number and v;oi$it due to increased soil moisture levels 
wore also reported by Lenka and 141 era (1973), Vonao end 
Subba Slab (1975) sad Sheika end Khopso (1980).

Sveathough the offoct was not significant, levels of 
phosphorus upto 50 kg PgO^/ha^ tended to increase tho nodule 
number end dxy weight* This may ba due to the Increased 
activity of rhizobla at this level of phosphorus* The 
beneficial effect of phosphorus on nodulatlcn cod nodular 
bacteria woo also reported by Puri (I960), l-Iuttawmy (1973) 
end Leohpendo (1974)•
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Tho non significant affect of lovolo of potash on 
nodules number, as observed from tills study* woe in agreement 
with the findings of Beshpande (1974), Hair (1978) Hao
(1979). But a marginal increase In nodule number can Ixs 
observed at tho highest lave! of potash (75  hg KpQ/ha) oaS 
this in combination with bigger sissd nodules night have 
helped in increasing the nodule weight significantly. Better 
plant growth wader highest rates of potash fertilisation 
ni$ht h&vo helped in tho production of bigger Giacd nodules.

B* Yield end yield attributes

(1) Total m m focr of m m  soar nlsnfr
(Tables 10(a) said 10(b), Appendix V)
Tho total nwdber of pegs produced per pleat was not 

significantly influenced by levels of irrigation. It can 
bo observed from tho Tctble 5 that the first, second end 
third Irrigation after sowing was respectively given to Iq P 

cad Xg treatments, around 57 dsyo after sowing which 
coincides with tho flowering to peg formation stage of tho 
crop, This irrigation m^bt hove uniformly helped ell tho 
treatments in pooling, and as such the effect of irrigation
schedules on the production of pegs become noneigaifiaozit *

/

Bventhough phosphorus sod potash application did not 
significantly influence the number of pegs produced per 
pleat ea increasing trend con bo observed at hi^ier lovelo of 
these nutrients. This shows the importance of phosphorus
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and potaaslun In the production of pegs*
Though tho individual affects of phoaphorua and potash 

were not sigalficant in increasing the total number of pegs 
per plant* their interact ion was found to he significant* 
There was m  increasing trend in the number of pĉ gi* with 
inereose in levels of phosphorus end potash end ao euoh the 
cumulative effect of this nutrients night have increased the 
number of pegs significantly*
(2) flasher of rods per pleat

(Table 10(a)* rig* 4* Appendix V)
As the soil wetseso increased, the ntsahcr of pods 

produced per plant was cleaificantly increased* Eventhough 
the nunber of pegs produced per plant remained uniform* noro 
number of pegs would have developed into pods* The adverse 
effect of ooioture stress cm pod formation resulted in 
looser lumber of pods in stressed plants* Lebhe ini Mi era
(1973)* SubbeSeo et al* (1974)* Cbeema et al. (1977) 
and Beddy (1960) also reported similar results*

Bveathough the effect due to phosphorus levels on the 
number of pods per plant was not significant* an increasing 
trend can he observed at higher levels* This increase woe 
to the tune of 17*9 per cent when the level of phosphorus 
was increased iron 23 to 30 fcg PgO^/ba. Further inarasoe 
in phosphorus levels did not increase the number of pods*
The increasing trend reveals the important role of phosphorus 
in fruiting sad seed production* The nonsignificant effect 
of phosphorus on the number of pods per plant was in 
agreeoaat with tho findings of Chosen et el. (1977).

Ill
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ft c m  bo observed from the remits that the effect 
of levels of potaoh %?ao not sigoifleant. Btit,;:, increasing 
potash level from 25 kg K^O/ha to 75 kg KgO/ha ksd reoorfied 
oi increase of 11*4 per cent in the mwabcr of pods produced 
par plants
(5) Percentage of nem devoloned to rsoda

Cffable 10(a) end 10(c)* Slg# 4* Append is V)
Ao the interval between irrigation, became closer, 

the percent ago of page developed, into pods waa sigaificaatSy 
increased* IVentkoush the total number of pegs produced 
per plant remained mifora under variona irrigation levels* 
the number of pods produced per plent was more In well 
irrigated plots which resulted in an increase in tho 
percentage of pega developed to pode.

Hesnlts also indicated that application of phosphorus 
upio 50 kg PgOt-Zha had significantly enhanced tho percentage 
of pegs developed in to pods, fhough the number of pegs 
m d  number of pods produced per plant wao not oi^iificantly 
iixoroassd by higher levels of phoopkorus* it could bo 
observed that nore nuEbor of pegs wets converted into poda 
at higher levels of phosphors, Tima tho significant role 
of .phosphorus in converting more number of pegs into pods 
was revealed*

■ Sho number of pegs end number of pode produced per 
plant were tended to increase with higher levels of potash 
but tho development of pegs into pods was not found to be
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significantly influenced by levels of potash sine© tho 
percentage of pegs developed to podo regained uniform*

She interaction effect of irrigation and phosphorus 
was significant In Influencing tho percentage of pego 
developed into pods* The highest per cent was observed in 
I (Irrigation at 0*6 1W/CPE ratio and 73 kg 2?205/ha)end 
the lowest in (Irrigation at 0*6 1W/C?E ratio end 
23 kg PgO^/ha) *
(4) Vtaififeft of mature rodo r>or plant

(Table 10(a)» Appondis V)
The results show that hi^ier frequencies of irriga­

tion had significant 3y enhanced tho weight of nature pods 
per plant» Frequent Irrigations had produced more nunber 
of podo nor plant (Table 10(a) t increased the weight- of 
100 pods (Table 11) end produced bolder kernels,, Tho 
GvErolatlve effect of irrigation on these characters had 
contributed to tho observed increase in tho yield of pods 
par plant*

From tho results it ie clear that piioophorus 
application uptc 30 kg F̂ Ô /ha, had increased tho weight 
of caiurs podo per plant« A further increase to 75 kg 
Po0^/hs had resulted in no further Increase in t-hb pod 
weight per plant* Phosphorus at this ehhonced level 
had. produced a narginal increase in tho nsrnber of podo 
produced per plant (Table 10(a))an& significantly increased
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the weight of 100 pods and 100 kernels (Table 11) go 
compared to 25 kg P^O^/ha, Tho Isoreaao in the weight of 
naturo pods per plant was (hio to tfco cumulative effect of 
phosphorus ob theee characters. Similar reoulto were also 
reported by Dalai ot eJU (1967), Dafcaton&o end Bohato
(1974)# Hoir (1973)# Patil ofc el, (1979)♦

Mdltiasal dosoo of potash had significantly enhanced 
the par plant pod yield. The aunulativo effect of higher 
number of mature pods par plant (Table 10(g) ) end increased 
100 pod weight end 100 kernel wei^ib (Table 11) et higher 
levels of potash had contributed to the Increased per plant 
pod yield. The result is in confosalty with the earlier 
findings of Veorarogksviaa (1964) and Hair (1978) inder Kerala 
conditione*
(5) Weight of 100 podo and 100 kemala 

(Table 11, Fig, 4, Appendix 71)
It can be observed from the results that irrigation 

had si^iificsntly improved 100 pod weight and 100 kernel 
weight, The adverse effect of water deficit on the various 
physiological activities ouch as translocation. of assimilates 
to the reproductive parts night have contributed to the 
reduced 100 pod weight and 100 kernel weight in plants under 
stress. This oocurs mainly due to the adverse effects of 
water stress on the rata of assimilation, rata of utilisa­
tion, loading end unloading of sieve elements and the





r
115

velocity of BBolDllats movement In the sieve tube (Begg 
end Sumer ff 1976), “She results ore in agreement with t h e  

findings of Mentell end Goldin (1964)* Gorbet e M  Bhoa&eg
(1975)t Meat© (1976), Chcesa efc al9 (1977) and Beddy (1980).
i

I n c r e a s i n g  t h e  le v e l®  o f  p h o s p h o r u s  h a d  i n o r a e o e d  

100 p o d  w e i g h t  a n d  100 t a n a !  w e i g h t  s i g n i f i c a n t l y .
N

H i o e i i i o r u a  I s  c o n s i d e r e d  a s  o s s e n t l e l  t o  s e e d  f o r m a t i o n  

a n d  I s  f o u n d  I n  l a r g e  q u a n t i t i e s  l a  s e e d  a n d  f r u i t  C r i e d  a l e  

a n d  I l o t e n ,  1 9 7 5 ) #  S i m i l a r  r e s u l t s  w e r e  a l s o  r e p o r t e d  by 
R o d d y  o t  s i *  ( 1 9 7 3 ) ,  H e i r  ( 1 9 7 8 ) ,  P n t l X  e t  a l .  ( 1 9 7 9 )  a n d  

Shelve and Ebapee (i960),
S h e  r e s u l t  s h c w e 4 b o t  a p p l i c a t i o n  o f  h i g h e r  l e v e l s  o f  

p o t a s h  h a d  i n c r e a s e d  b o t h  100 p o d  w e i g h t  e n d  100 h e m a l  

w e i g h t  s i g n i f i c a n t l y .  P o t a s s i u m  p l a y s  a a  I m p o r t a n t  r o l e  i n  

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

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

p o t a s s i u m  n i g h t  h a v e  h e l p e d  i n  i n c r e a s i n g  100 p o d  w e i g h t  

a n d  1 0 0  h e m a l  w e i g h t *  2 M s  i s  I n  a g r e e m e n t  w i t h  t h e  f i n d i n g s  

o f  h a e h o v e r  e n d  A r a o n  ( 1 9 6 4 )  ,  I S u r a l o o d h a r a n  ( 1 9 7 1 ) ,  B e e h p a n d e  

( 1 9 7 4 )  a n d  H a i r  ( 1 9 7 0 ) .

(6) Shelling Bercmtsj^Q
( f a b l e  1 1 ,  A p p e n d i x  V I )

A s  o b s e r v e d  f r o m  t h e  r e s u l t s ,  i r r i g a t i o n  l e v e l ©  h a d  

s i g n i f i c a n t l y  i n c r e a s e d  s h e l l i n g  p e r c e n t a g e .  S h i s  m i g h t  b e  

d u e  t o  t h e  p r o d u c t i o n  o f  b o l d e r  k e r a s l o  a t  h i g h e r  f r e q u e n c i e s  

o f  i r r i g a t i o n #  S i m i l a r  r e s u l t s  w e r e  a l s o  r e p o r t e d  b y
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Krishnaavisny ob al. (1964) » Booto et ol* (1976) and Vomell 
et al. (1976).

The nonoigni ficant effect of phosphorus on oholling 
percentage m o  reported by Cheema et al. (1977)# UorosiEiian 
et al. (1977) and Potil ot al. (1979) and ti&o la in 
corroboration with the findings of the present study. She 
effect of potash on shelling percentage was not oignlficant 
said this Id in agreement with the findings of Hair (1976). 
But an improvement la shelling percentage was noted in this 
study, at higher levels of potash, which was also reported 
by Dcshpsnde (1974).
(7 ) Yield of T)Od Bor hoot are

(Table 12(a), H g . 5# Appendis VI)
It can be observed from the results that an 

increase in irrigation frequency enhanced pod yiold signi­
ficantly. Irrigating at on 1H/0PS ratio of 0*9 had recorded 
on yield increase of 25.3 per cent over 0.3 ratio. Those 
ratios received eight end three irrigations respectively. 
Thus by giving five additional irrigations tho yield con 
bo increased by about 685 kg/ha. Irrigation had narkedly 
improved the weight of nature pods per plant, numb or of 
pods per plant (Table 10(a)) end 100 pod vjoight end 100 
h e m a l  weight esd tho cumulative effect of all these 
characters ultimately contributed to the higher per 
hectare ylold. The results ore in corroboration with the 
findings of BhavoniQahkor Rqo (1955)# Krlhtaecwainy ot cl.
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(1964)* Hohsn (1970)* Lenka end I-liara (1973)* All et al. 
(1974)* Subremonian et al. (1974)* Cheama et cl® (1977)* 
Dehatordo (1978)* Birajdcr end Inglo (1979) and Hoddy
(1980) who reaomeudod optimum moisture conditions for 
maximum yield in groundnut.

Higher doses of phoophorus had significantly increased/groundnut pod yield* Increasing the application of phooiiiorus 
from 29 kg to 75 kg PgO^/kn had significantly increaocd 
pod yield hat tha yield at 50 kg and 75 kg PgO^ were on par* 
Phosphorus application had improved the number of pods 
per plant (Sable 10(a) ) and significantly increased the 
weight of pods per plant (fable 10(a) ), 100 pod weight and 
100 kernel weight (fable 11). The cunulatlvG effect of all 
these characters were responsible for the increased per 
hectare pod yield due to the application of higher doses 
of phosphorus* Similar rcsuite war© also reported by 
Sathyanarayena and Eao (1962), Pathak and Vanaa (1964)* 
Eatcrrkki and Bateahnttl (1965)* Kulkornl at al. (1967)* 
limtamkar and Bathkel (1967)* Baidu (1963)* Kumar end 
Verikatachorl (1971)* TripatM and Hoolsni (1971)* Mahapatra 
et al. (1973)* iiuroleedharan (1971)* Punnooso and George 
(1974)* Jayodevsn and Srecdhoran. (1975a) end Nsir (1978)*

Application of higher doses of potash had increased 
pod yield significantly. Higher doses of potash signifi­
cantly increased weight of mature pods per plant 
(fable 10(a) )» weight of 100 pods and 100 kernels (Table 11)
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and marginally improved the nusber of pods por plant*
Tho cumulative effect of these characters hod contributed 
to the Dsxlraan per hectare yield of pods at higher dceec of 
potash* Shis is In agreement with the findings of 
Sreedheron sad George (196o)j Hnhapatra ot ale (1975)#
KuhaaDQd et cl* (1973) & JoyaGhandrca ct ol* (1979)9 Gopnloswaay 
et al. (1976)* Beddy et al* (1977) and Msi? (1970),

It con be ossn from fable 21 that pod yield Qhctio 
positive and significant correlations with s o L ib o r  of poda 
per plant* 100 pod weight and 100 kernel weight end tloo 
with nitrogen* phosphorus and potassium uptake.
(8) Haulm .yield nar heotora

(Sable 12(a) and 12(b)* Fig* 5* Appendix VI)
It can be seen fron the results that fresjuent irri­

gations had significantly enhanced lianln yield* fho (powth 
characters like height of plants* nunbetr? of leaves per 
plant and dry matter production per plant were carhedly 
Increased by frequent irrigations? which night have contri­
buted to the increased haula yield* lather increased L M  
at higher levels of irrigation night also iwo helped in 
increasing haulm production by increasing the rate of 
assimilation by photosynthesis* Vhc result Is in agreement 
with the findings of I&pichneawscy et al* (’1964) # I*enka sad 
Mi ora (1973)* Gopaloowcny et al* (1974) and Subba liso ot al* 
(1974).
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The results show that higher levels of phosphorus 
cjignificaritly enhanced haulm yield* An increase in the 
growth characters like height of plants* number of leaves 
produced per plant and dry natter production at higher doses 
of phosphorus might have caused an increase in haulm yield* 
Similar results wore also reported by Bbrn (1977)* Wolr 
(1976) and Yoyock (1979).

Higher dosos of potash increased hsuln yield signi­
ficantly* She significant influence of potash in increasing 
the height of plants* number of leaves per plant and dry 
matter production per plant feed ultimately resulted in *
increased haulm yield* This finding is in corroboration 
with the findings of Dredy end Col veil (1945)* Comber (1959)* 
M r  (1976) end Boo (1979)*

The 1 k K interaction was found to be significant*
The highest yield was observed in IgE^ (Irrigaticn at 0*9 
11-J/CPE ratio end 50 kg KgO/he) end the lowest in 
(Irrigation at 0*5 1W/CBB ratio end 25 kg B^0/ha)$
Tho beneficial effect of irrigation in combination with 
potash fertilisation wao thus brou^it out*

C* Quality factors
1 • Protein content of koraal aud kemol Trototn ylold oar 

hootsTa
(Table 15* Appeadis VII)
It can bo seen from the results that the protein 

content of kernel was not influenced by irrigation whereas



the kerned. protoin. yield per hectare was significantly 
increased by irrigation. fhe significant effect of irri­
gation cn komal protein yield woo due to its algnifleant 
effect m  yield of kemaS-G.

Eventhongh tho protein content of hemal was not 
significantly Snflueaood by lorclo of phosphorus* it 
Increased komal protein yield significantly. Dhe ei^ii- 
fleant effect of phosphorus on kornd protein. yield was 
duo to the oigniflcont effect of this nutrient on the yield 
of kcmals. The non eigLoifieant effect of phosphorus levels 
ca protein content cf hemal v;ao also reported by Hijhawaa 
(1362)* Cheoney (1975) end Dinltrcv and Oeorglev (1976).

As observed from the resmlio^tko kernaL protein 
yield was significantly Increased by levelo of potash 
whereas the protein content rsnain naoffeotod* Increased 
Ir.ornal yield at hi gear levels of potash increased the kcrnal 
protein yield. fho nonsignificant effect of potash on 
protein content was reported by Chcaney (1975) and Ilalr 
(197G) which agrees with tho present study*
2 * Oil content of komalo and oil yield per..hectare 

(fable Up Agpen&ls VII)
It can be noted froa the rcnolt^ that oil content of4

kernels and oil yield per hectare were inprovecl with higher 
levels of irrigation. The formation of oil from the 
photosynthetic products of tbo plant will largely depend 
upon the quantity of mineral nutrient available to the plant

120
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and on optinun noloturo condition will Improve the 
nutrient availability. It con be ceesi that oil content of 
kcmal io pooltively correlated with potoQoiun uptake* 
Increased oil content sad kemal yield at higher levels of 
irrigation Increased the par heotoro oil yield* Tha 
findings observed in this study ere in corroboration, with 
that of Sainl et cl. (1975) t U o ra o lE ih a n  et al. (1977) and 
Shannugasucdarcci ot si. (1979)*

Application of phosphorus upto 50 kg PgO^/ha hod 
increased the oil content but a further increase to 75 kg 
PgOg/ha bed decreased the enoo. 'The favourable influence 
of Phosphorus on oil content was reported by Sathyanaroyana 
end Boo (1962), Reddy at al* (1975) and Joyed even end 
Sroedharon (1975b)* KoraslEkaa et al* (1977) observed a 
reduction, in oil content beyond an options level of 
phosphorus which is in agreement with the present study*
Oil yield was significantly inproved at higher levels of 
phosphorus and 75 kg PgO^/ha had recorded the nasinun oil 
yield. .Eventhou$i the oil content was decreased at 75 kg 
PgQ^/ha, the loss was conpensated by the higher oil ylold 
due to the higher kernel yield.

It can bo observed from the results that oil content 
of kernels and oil yield vers significantly increased by 
higher levels of pot oak* She increased oil content due to 
higher levels of potash may bo due to ito influence on the 
activation of fat producing enzymes* Increased oil content
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and kemal yield at hi$*er potash levels increased par 
hectare oil yield* Similar results wero also reported by 
Satbyansrayaaa o M  Rao (1962), Verna and Bad pal (1364)# 
?cMo et al* (137D# Hoy and Chattcr^co (1972) m & ffoir 
(197Q)*

B* Chemical composition and nutrleat uptake
(1) nitrogen contact in plant parts

(Sable 14(a) to 14(c)* Appendix VIII)
It can be obsorved from the results that nitrogen 

content In plant parte were not significantly influenced by 
irrigation at any of tha etagos* But a general decrease in 
nitrogen content can bo observed in plant parte under high 
irrigation treat cent 8* Since the plant becomes core 
succulant trader high soil moisture regimeo# the decreaoc la 
the concentration of nitrogen occurs no a dilution effect* 
Term and Subba Rao (1375) also code similar observations.

nitrogen content in pleat parts were not influenced 
by piiosphorus or potash level© at any of the stages* Even 
If the nitrogen uptake was increased at higher levels of 
phosphorus end potash, the nitrogen concentration in the 
plant regained uniform# due to Its dilution by increased 
growth* She nonsi gnificant effect of phosphorus cad potash 
levels on nitrogen content was also raportcd by Walker 
(1973)# Bcekpende (1974) end Haboebullah et el* (1977)*
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The I 3 P interaction was significant in Influencing 
nitrogen content in plant porta et 20th and 60th dey after 
sowing* IqP^ (Irrigation at 0,3 ratio end 50 kg PgO^/hs) 
and IgpQ (Irrigation at 0.9 ratio and 25 kg l^Q-Zha) had 
recorded the maxiaun and IgP-j (Irrigation at 0*9 ratio and 
50 kg PgOej/hs) end IgPg (Irrigation at 0.9 ratio end 75 kg 
PgOg/ho) had recorded the ninimun nitrogen contents at 30th 
and Goth day aft or sowing respectively. The I as K Inter­
action was significant at 30th day after cowing. I^Kq 
(Irrigation at 0*9 ratio end 25 kg KgO/ha) had recorded 
the maxlaum and IgEg (Irrigation at 0*9 ratio and 75 kg 
KgO/ha) had recorded the nininun nitrogen contento*

The P s K  Interaction woe significant at 60th day 
after sowing. The DGzinun nitrogen content was recorded by
PqK^ (25 kg PgOfj and 50 kg KgO/ha) and the ciininm by
P-jKg (50 kg Pg0g end 75 kg EgQ/ka),
(2) Phoemlioma content in nltmt ports

(Table 16(e) end 16(b), Appendix IX)
It can be seen from the results that phosphorus 

content in plant parts were significantly decreased at 
higher levels of irrigation at 30th day after sowing end at 
harvest. But plant growth was found to be core at higher 
levels of irrigation. Since the nutrient concentration was 
dropped as plant growth was increased, It con bo inferred
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that nutrient availability has not kept pace with growth. 
Similar trend was also noted in plant material at 60th day 
after sowing end in kernel and shell at harvest.

The result shows that phosphorus content in pleat 
parts were not significantly influenced by levels of 
phosphorus at any of the stages. increased growth of the 
plant part3 at higher levels of phosphorus especially at 
later stages of the crop night have reduced the concentra­
tion of phosphorus* eventhough the total phosphorus uptake 
wao high at these dcace* 2hs results are in corroboration 
with the findings of Deehpeude (1974) end Geor&icv (1977)*

Phosphorus content in plant parts at all the stages 
were decreased by higher levels of potash crenthough this 
effect was not significant at 30th day after sowing and in 
shell at harvest. Increased growth stimulated by higher 
levels of potash might have resulted in a decreased 
concentration of phosphorus* Oimiler findings ware reported 
by Deohpan&e (1974) end Hair (1976).

She I >: K end ? a K interactions wore oignificcat. 
Among combinations* between irrigation end potash, 
(irrigation at 0*9 ratio and S3 hg Ê O/ha) and IgK̂  (Irri­
gation at 0*9 ratio end 50 kg EgO/ha) hod recorded the 
ma&imua end minimum phosphorus contents respectively. Among 
P 3c K interaction smimira phosphorus content was recorded 
by (90 kg cm 25 kg KgO/ha) • 2he minimum contents
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were recorded by (50 kg each of KgO/haoM
PjKg <50 kg P205 cad 75 kg KgO/ha)*
(5) Potassium content in plant parts

(Table 18(a) and 18(b) * Appendix X)
It can be oeen from the results that potassium 

content in plant was significantly increased by irrigation 
at 50th day after sowing only* Xt may bo due to the 
increased availability of potassium to plants at, hi£$ier 
levels of irrigation* This trend was maintained in dhoots 
at later stages also* The nonsignificant effect of irriga­
tion on potassium content in plants at later stages m y  be 
duo to the increased dry matter production at these stages. 
Hence the nutrient availability could not keep puce with 
the hi^a growth as a consequence of which resulted in a 
decrease in the nutrient concentration In plcnt ports#

As observed from the results# phosphorus application 
did not significantly influence potassium content in pleats 
at m y  of the stages* It might be duo to increased growth 
at higher levels of phosphorus which reduced the concen­
tration of potassium# oven though the total potassium 
uptake was significantly increased* Similar results hove 
been reported by i-Jolker (1975) end Deshpamdo (1974)*

The potassium content' in the plant parts# except 
in kcmsX# were found to be sigilfieantly increased by 
the application of higher levels of potash* The increase
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la potassium concentration at higher levels of potassium 
might he cine to its increased availability to plant at 
these doses* It could be observed that successive levels 
of potash had helped the continued absorption of this 
nutrient upto the highest dose applied. Similar results 
have boon reported by Lachover and Amon (1964)* Kokegawa 
,et al. (19S6), Puntamkar and Bathkal (1967)* 1’olker (1973)* 
Ilabeebullah et al.(1977) end Uair (197G)«

The I s K interaction was found to bo significant 
at 30th day after sowing. The nasinun potassium content

b y

was reco2dedAI(Irrigation at 0.6 1V//GPB ratio end 79 kg 
KgO/ha) and the minimum by IqKq (Irrigation at 0.3 1VJ/CPE 
ratio and 23 kg K^O/hs) •

She interaction between phosphorus and x>otesoiua was 
found to be significant at 30th day after sowing. The 
highest potassium content was recorded by (50 kg PgQ^ 
and 75 kg KgO/ha) end the lowest by P-jKq (50 kg end 
25 kg KgO/ha) •
(4) Uptake of nitrogen

(Table i5(Q)fc'̂ ppandix XI)
The results show that though there was no significant 

effect due to irrigation on nitrogen uptake at the early 
stage# the effect was significant at later stages. The 
effect of irrigation woo not significant in influencing the 
nitrogen content and dry matter production at 50th day 
after sowing. This causes the nonoignifleant effect of
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irrigation on nitrogen uptake at 50th day* Eventhough 
the nitrogen content of plant parts did not vary signifi­
cantly due to irrigation levels, increased nitrogen uptake 
at later stages was due to the significant effect of irri­
gation on vegetative growth and pod yield* ‘Thus it could 
be inferred that sufficient soil moisture in soil helped 
the availability of nitrogen in soil which resulted in its 
increased absorption by plmt*

The nonsignificant effect of phosphorus on nitrogen 
uptake at the early two stages and that of potash at the 
early stage was due to the nonsignificant effect of these 
nutrients on nitrogen content end dry natter production at 
these stages* Increased dry natter production at higher 
doses of phosphorus and potash had resulted in the signi­
ficant increase in nitrogen uptake by the plant at later 
stages* She results are in agreement with the findings 
of Puntamkar and Bathkal (1967)» Bhan (1977) and Tali et al*
(1976) who observed increased nitrogen uptake at higher 
levels of phosphorus and with that of Nerasinhan and 
Surendran (1976) and Hair (1976) who reported increased

i

nitrogen uptake at higher levels of potash*
P x K interaction was found to be significant at 

60th day after sowing. P^Kg (25 kg and 75 kg KgO/ha) 
and PqKq (25 kg -g^5 eru* ^  KgO/ha) had recorded the 
maximum and minimum nitrogen uptake respectively*
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21io effect due to intez’eotlon between irrigation 
and potash uoa found to be significant at harvest*
(Irrigation at 0*9 ratio end 25 kg KgO/ha) and IqKq (Irri­
gation at 0*3 ratio and 25 kg KgO/ha) had recoided the 
naxisua and nininrua nitrogen uptake at this stage respec­
tively.
(5) tfctake of nhosrhorus

(fable 17(a) and 17(b), Appendix SI)
The effect of irrigation schedules on phosphorus 

uptake was found to be significant at all stages except 
at 30th day after sowing where only a trend was observed.
In general, oventhou^i the phosphorus content was found 
to bo significantly more at lower moisture levels, the 
phosphorus uptake was higher at higher levels of irrigation, 
which might bo due to the increased dry mtter production 
at theae stages*

She nonsignificant effect of phosphorus on phosphorus 
content end dry natter production at 30th and 60th day after 
cowing resulted in the ncneignifleant effect of this nutrient 
on its uptake at these stages* At harvest stage phosphorus 
uptake was more at higher levels of phosphorus. The 
increased day matter production at higher levels of phos­
phorus resulted in a proportionate increase in phosphorus 
uptake. Puatomker and BathknL (1967), Bfcan (1977), Vali 
et al* (197G) end Hair (1978) also observed increased 
phosphorus uptake due to phosphorus fertilization in groundnut*
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It con ’00 seen from the results that phosphorus 
uptake was significantly improved at higher levolo of pot&ah 
at GOth day after sowing and at harvest. Since the dry 
natter produetioa was also inproved at higher levels of 
potash at these stages, it night hove resulted In a propor­
tionate increase in phosphorus uptake. Similar result was 
also reported by Neir (1978).

I j: K  and 5? s K interactions vers found to be olgoi- 
fieont et 60th day after sowing. She highest phosphorus 
uptake was recorded by IgEg (Irrigation at 0*9 ratio and 
75 kg KgO/ha) and the lowest by IqK^ (Irrigation at 0.3 ratio 
and 25 kg KgO/fca) * Among the can&inaticno of phosphorus 
with potash (50 kg PgO^ ^  75 hg KgO/ha) and PQKq 
(25 kg IgOj, and KgO each/ha) had recorded the maximum 
end minimus nutrient uptakes respectively.
(6) Outake of potassium

(Table 19, Appendix XI0
It can bo seen from the reoults that irrigation had 

significantly influenced potassium uptake at all stages*
The cumulative affect of inoraaaod potassium, content end 
dry matter production might have resulted in tho increased 
potash uptake at higher moisture levels. Shis night further 
be due to increased potassium availability at higher moisture 
levels.

Tha results show that higher levels of phosphorus 
increased potash uptake only at the later stage. Tho
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nonsignificant effect of phosjhoruo levelo on potassium, 
content e m  dry matter product ion might h&vo result od in the 
nonsignificant effect of this nutrient on potassium uptake 
at oarly stages. Bveathough tile potassium content did not 
very significantly the production of larger amount of dry 
matter might have contributed to the. inoreaood potassium 
uptoke at later stage under higher levels of phosphorus# 
Increased potassium uptake at higher levels of piioaphorus 
was also reported by Pmtcs&sr m d  Bathkal (1967) end Hair 
(1970).

It can bo observed from the results that higher 
levels of potash increased its uptake at all stages of crop 
growth. Since higher levels of potash increased Its 
availability in soil* continued absorption of this nutrient) 
npto the highest dcso applied v/od observed* This resulted 
in increased nutrient content in plant parts and higher dry 
matter production# She cumulative effect of these led to 
an increased potassium, uptake* Pmtsnkar and Bathkal (1967)# 
Nor calaber. and Surendraa (1978) and ftoir (1978) also 
observed similar findings#
E* Soil analysisI I  i *  |>i H j <

(a) 'Total nitrogen o outsat of the .soil after the oxperjraant 
(Sablo 20(a) and 20(b)# Appendix Sill)
As seen from the results# the total nitrogen content 

in the soil after the experiment was not significantly 
influenced by Icvolo of irrigation# phosphorus or potash#



Proia Table 9» It can be observed that higher Xovale of 
irrigation end potash hod significantly Increased the 

1/ number-, end dry weight of noduleo per plant which would 
have Increased nitrogen fixation in soil, Since m  
increase in total nitrogen content did not occur5,it can be 
assumed that planto receiving higher levels of these inputs 
night have utiliced this nutrient better in larger quanti­
ties, which was evidenced by the increased nitrogen -uptake 
at higher levels of irrigation# phosphorus and potash 
(T a b le  19( g ) ) ,

The combined effect of irrigation and potash in 
increasing the adulation might have led to the significant 
interaction effect of irrigation and potash in increasing 
the total nitrogen content of soil*
Cb) Available T&osphorue content of the soil after the 

exnariosnt
(Table 20(g), Appendix SIXX)
Isovele of irrigation end potash did not d^iificently 

influence the available phosphorus content in soil* Even 
if the phosphorus availability was increased at higher 
levels of irrigation qehI potash^as imported by Bhaxtia and 
xadav (1976), the increased uptake at theeo levels •. night 
be the reason for the phosphorus content to ren&ha uniform 
at different levels of irrigation and potash. In the case 
of applied phosphorus an iacrsasa in the available 
phosphorus content to tha tune of 21,0 per cent was observed

I I
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v&icn the phoophorus application use increased from 25 kg 
PgO-/ha to 13 kg P^O^/ha* The favourable influence of 
phosphorus application in increasing the phoaphoma 
content in soil veo also reported by Baino (1957)^ ^tona 
earl Yadov (1976) *
(o) Availlablla ootoflslura content of the soil after the 

ojroCTiiaEgS
(Table 20(a)# Appendix YI1I)
Aa increased potassium uptake might have led to a 

decreasing trend in available potassium content in soil,, 
at higher levels of irrigation * The effect of phosphorus 
application was not significant in influencing the available 
potassium content In coil,

. Potassium content of the soil was found to bo 
eignlflee&tly increased by tho application of higher doses 
of potash* This shovo the need for potcjah manuring to 
inoreaoe the content of available potassium In soil to meat 
the orop needs* Bains(1967) also observed build up of 
aval liable potassium content in tho soil by the application 
of potash fertilisers*
Reaponse curve for phosphorus and notasli levels and aoonomico of ion and notsghapplication*

Tho roaponsc of groundnut to phosphorus application 
was found to bo significant and It uns linear vis.# '

Y 9*79a 1655*666
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Similarly* the response to potssoiym application
A

was also fomd to be linear vis#* Y a 10#8s •> 1G05*333«
The economics of irrigation schedules and phosphorus 

end potash application i© presented in Table w_ , Since 
there was linear increase In pod yield with higher Xovelo 
of Irrigation* phosptorns and potash* the smimam not 
profits *jGre obtained at the highest levels of Irrigation* 
phosphorus esafi potash* The oari-ena net profits of 
25*5096*00* E3 *2822 *90 and S.-5*102 *90 \mvo obtained by 
oohodnling irrigations at 0*9 1W/CPS ratio and by the appli­
cation of 75 hg Po0q/ha and 73 Ko0/ha respectively*

im J  a*



Table 22* Econonica or Irrigation schedule a m &  fertiliser &pT>lleatlon

Sreatseata Cost of MdltiopsX Total cost . Yield of ' Talus of ' Additional Set profit
' pr*od,actlGa cost of of produc­ pods pods ■ profit from- excluding 
the treat­

treat­ tion (kg/ha) the treat­
ments , ment over

• ment
-

the lowest 
level&» Pg , £3* Pa I3*. P& F© - Es. p» 1 F&. Ps

1S/CPB ratio
0*3 £576.50 210*00 2886.50 184S.OO . 4620.00 «fr 1733*50
0.6 2576*50 330.00 3026.50 2034.00 . 5135.00 375.00 2108.50

" m l ... .............. sm ksp _ 560.00 - 2&2&aoL_ _2523.<*L_ 6332*50 3095.00 .
■B2°3

3
50
75

2799.60
2799.60 

-* 2799*60

125.00
250.00 
375*00

2924.60
3049*60
3174*60

1910*00
2125.00
2339.00

4775.00
5312.50
5997.50 .

412.50
972.50

SJO
' 1250*40 Jg c 
2262.90 
2822*80

Krp <kg/ha)
25 2954.60 47.50 3002.10 1940.00 4650.00 1847.90
50 2954.60 95.00 3049^60 2016.00 5040.00 142.50 . 1990.40
7 5 2954.60 142.50 3097.10 2480.00 £200.00 . 1255.00 , 3102.20

C o s t  o f  o n e  I r r i g a t i o n  ■ »  £ 3 * 7 0 * 0 0 '  F r i e s  o f  1 kg K ? 0  ■ »  •• Q . 1  * 9 0
P r i c e  o f  1  k g  ly2Ocj a  & •  3 * 0 0  P r i c e  o f  1  k g  p o d  «  £3. 2.50



SUMMARY



B i m m t

An investigation was undertaken at the Agranonle 
Research Station, Cholafcudy, attached to the Kerala 
Agrioultiiral University, during the period iron 17th January 
1920 to 25th April i960 to study the response of groundnut, 
to graded doses of phosphorus (23# 50 and 73 kg IV^/ha) 
cad pofeoaslm <25, 50 find 73 kq KgQ/ba) under different 
scheduleo of irrigation (0*3# 0*6 sad 0*9 1M/&5B ratios)*
Che esporltmt was laid out in a ̂  factorial experiment 
with two rapHoatians*. Cfc& higher order interactions 
2HE2 end X£%2 wore partially confounded in replication I 
end II respectively. fho results of the experiment are 
assGarloed below*

1* Higher levels of Irrigation had significantly 
increased plant hei^it at all the stages of crop growth* 
riant height was not significantly affected by level© of 
phosphorus whereas it was increased with higher levels of 
potoSh at 6oth day' after sowing and at harvest *

2* Che number of bramohos per plant was signifi­
cantly increased by irrigation schedules only at 60th day 
after sowing while phosphorus and potsah had no effect on 
this character*

3* Irrigation schedules and levels of isataeh had 
cigriifieantly affected xassBatss of leaves pep plant at 60th 
day after sowing and at harvest, respectively, whereas the
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effect of phosphorus was net found to be significant.
4. I»AI was significantly increased by Irrigation 

schedules at 30th aad 60th day after sowing and by levels of 
potash at 60th dey after sowing, Phosphorus had no effect 
on this character*

. 5* Irrigation schedules and levels of potash had 
olgnlficsntly increased dry matter production per plant at 
60th day after sowing end at harvest whereas the effect of 
phosphorus was significant only at harvest. V *  K inter* 
action was found to be significant in influencing dry matter 
production at Goth day after sowing.

6« An increase In the nusfcer of nodules was observed 
at Maher levels of irrigation end the dry weight of nodules 
were superior at higher levels of irrigation and potash. 
Efcoophorus hod no significant effect m  nmhor ned dry wel^t 
of nodtilea/ploat*

7. M y  P x S  interaction had Mgaifioantly 
inftencad the nuatoer of total pegs per plant.

8. Irrigation ecfcsdulso alone hod significantly 
Increased the number of pods per plant*

9. The percentage of page developed to pods was 
significantly influenced by levels of irrigation and phosphorus 
end by 1 s 2? interaction. Potash had no {significant affect
cc. this character.

10* tteigjht of mature pods por plaab was iligpifieanbly 
increased by levels of irrigation, phosphoroo and potash.



137

11# A significant increase in the weight of 100 pode 
asd 100 kemols was observed with hlgto levels of irrigation* 
phosphorus and potash,

12# Spoiling per cent was favourably influenced by
j

irrigotlm schedules* ihosphoruo ond potash levels hod no.
effect on this Ohsractcro

13* Bod yloM end hsuls yield per hectare uero
oi^^iifieoatly increased with higher levels of irrigation*
phosphorus and' potash. She highest pod yield of 2333 kg/ha,
2333 ks/ba and 24G0 kg/ha were obtained by scheduling
irrigation at 0*9 ratio and by the application of 73 kg PgOj/tea
end 73 kg Ko0/ha* respectively* r s E  interaction was found 

*«

to significantly influence hauls yield*
14*. Protein content of koznal was not significantly 

iafliaonoed by levels of irrigation* phosphorus or potesoim 
or by any of their interactions.

15* fcovelg of irrigation* phosphorus and potaooiun 
had slgnifioaatly influenced the oil content of hemal.

16* Kornal protein yield and oil yield pea? hectare 
were increased with higher levels of irrigation* phosphorus 
end potassium*

17# flitrogen content in plants at 30th @nd doth day 
after sowing and in hnulo* shell and Iiemol at harvest vara 
not significantly affected by irrigation schedules or by 
phosphorus or potassium application, liitrogen content in 
plants at 30th day after eowing was effected by I x P and
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I 35 2 jbateraetibnsa c m  .that In plants at 60th day of top 
sowing waa affected by f n V and ? x K intemotlma*

18# JStoOBphorus content In plants at 30th day after 
cowing and in beao&sa. at harvest were only significantly 
influenced by irrigation end it stayed a decrease wish 
M^'ior levels of irrigation# Efcoophdras oceitait in nono of 
tiio plant parte wer® oigaifieoatly influenced by phosphorus 
application while potash application bod sigaifloanfcly 
decreased phosphorus content in pleats at Goth day after 
cowing end in h&uln m &  kernel at Siarvast • fbo t s S  and 
P s K  interactions hod ol^flcentXy influenced phosphorus 
content is han2s*

19# Potaesitsa content was significantly increased 
' by levolp of irrigation, ,;i only in plants at 50th day after 
sowing# Ihoephorwa appUoatlon did not significantly 
affoot potosaim content in plant paste at none of the 
stages while potash application bad significantly increased 
potaaaiua coat oat in plant e ©t 30th end 60 th day after coning 
and in haulm and shell at harvest# I ac K © M  j? z K 
in tor act lone were found- to bo significant in Influencing 
potasoiua content in plants at 30th day after cowing#

20# nitrogen uptake by the crop at 60th day after 
sewing end, at harvest wer© significantly Increased by higher 
levels of .litigation and potasoiua# rhooplioraa influenced 
nitrogen usjfce&e only at harvest# P s K  interaction at Goth 
day after sowing and X s K Interaction at harvest were



significant in influencing nitrogen uptake*
21* Phosphorus up toko by the crop at 60th Soy 

after sowing and at harvest wore significantly increased 
by ki^ior levels of irrigation and potash* Hiosphoruc 
application. had increased phosphorus uptake only at harvest* 
I z E  and P s K  interactions were significant in influencing 
phosphorus uptake at 60th day after sowing.

22. Potassium uptake by the crop at oil the stages 
of crop growth ware significantly increased by higher levels 
of irrigation end potash while higher levels of phosphorus 
increased phosphorus uptake only at harvest.

25* 2ho total nitrogen content of the coil after the 
experinaafc was found to he Bi£?iificently influenced by the 
I x E  interaction*

24. 'There woq no significant offeot on th© available 
phosphorus content of the soil after the experiment with 
different levels of Irrigation, Bosphorus and potash and 
their interactions.

. 25* Available potassium content in the soil after 
the experiment was found to be significantly increased by 
the application of higher levels of potash.

26. Pod yield woo significantly end positively 
correlated with hauln yield, yield attributes end nitrogen, 
phosphorus end potassium uptake*

Oil content was significantly correlated with potash
uptake*

139
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27* Hiis aaatERJQ not profit of fo.3Q3Q.GG* fo.28£2*90 
and fo. 3102.90 were obtained by irrigations st fd/GBB ratio 
of 0,9* 75 kg PgO«/ha m l  75 kg Kg0/ha® roepaotivoly.

3&o present investigation indicates tlmt scheduling 
irrigation to groundnut is to bo dcaa in Kerala at an 
1H/0PE ratio of 0.9 o M  this rog,niroa eight Irrigations at 
m  apprtK&oate interval of 12 doye. Groundnut reaulres 
50 kg PgO^/ha o M  73 kg E^O/ha for better yields under 
irrigated condi-tlma.

i

Future line of work
Critical periods for irrigation to groundnut 

during sunseT season under different soil ocoditlcno of 
Korals needs detailed investigations.
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AESE3JME-X I
Weather data during the orop period oo& its variation fSroaa, the lest four years (ycekly everosos) •

Hates- Tenperattsrs *0 ■ Rainfall ( egO *  Relative humidity Evaporation (on)
w flg a r  _______________   - - - _____________________ L Q -______________________________________ _

^  Hasisaxa tlirdLmaa
1890 Varia­tion 1930 Varia­tion 1980 Varia­tion 1980 Vena­tion 1900 Varia­tion.

3 34*14 0.90 - 19.93 -0.1S • mt 86.86 ♦12*54 4*52 ♦0.72
4 34*07 ♦0.41 18.64 -2.56 - 75.14 -2.00 4.39 •0.06
5 33.50 -0.47 22.36 ♦0.07 - - 74.50 -1*77 4.49 ♦0.30
6 35.21 ♦0.64 21.29 *1*01 - - 76.43 ♦1.61 4.33 —Q.14
7 35.14 *0.84 21.07 -1.02 • —0.13 74*50 *1.00 4.56 -0.03
8 35.71 *1.03 21.79 -1.62 - -5.65 79.64 ♦2.60 4.00 ♦0.26
9 35.69 ‘ *0.22 24.00 -0.17 0.6 ♦0,60 84.56 ♦11.37 4.86 —0*03
10 35.21 -0*47 24.14 -0.32 - -0*10 79.36 *2.84 4*90 -0.11
11 36.29 *0.63 23.36 -1.45 0.6 —1*83 77.43 -1.52 5.43 >0.54
12 . 36.21 *0.42 24.43 -0.71 - -3.59 79.21 ♦1.B5 5.39 ♦0.43
13 36*36 ♦0.17 23.00 -0.48 4.2 ♦2.29 75.14 ♦1.18 5.51 -0.05
14 35.43 -0.28 24.93 -1.16 26.6 ♦15.45 81.29 ♦5.30 4.e6 -0.30
15 35.29 ♦0.04 26.79 ♦1.0S 6,4 -17.92 82.93 ♦5.11 4.54 ♦0.92
16 35.36 *0.29 25.66 *0.36 17*8 ♦2*60 77.14 ♦1.83 5.10 ♦0.17
17 34.64 -0.54 25.43 *0.36 27.2 ♦11.79 78.50 +1.98 4.6s -0.27
* Weekly total Positive sign (*) shove increase over tho overage data 

negative sign (-) shows decrease over the average data



Abstract of GnaXycio of variance table for height of plants end nuBbor of branches per plant atdifferent stages*
( Kean soncre

Scraroo Of Height (cm) 50th day 
after sowing

Height (on) 
60th day after sowing

Height (cn) 
at harvest

ITusber of 
branchg o at 59th day 
after cowing

limber of 
branches at 
60th day after cowing

limber of
branches
atharvest

Block 5 4.081 95.956** 92.928* 1.3123 0.1536 0.2510
1 2 25.445** 455.669** 537.164** 2.2106 0.6450* 0.4237
nA 2 , 1.785 29.264 42.451 1.1199 0.0717 0.0864

I 2 ? 4 1.695 45.427 57*003 0.5105 0.0923 0.2924
K 2 0.069 291.662®* 358.633®® 0.0046 0.0057 0.0023

I x K 4 0*144 59.959 59.191 0.4217 0.2220 0.2908
P s  K 4 0.157 53*255 25.642 0.3695 0.2835' 0.2361
I P It 4 5*542 72.819 63.054 0.0738 0.1497 0.3390
I P2 K 2 4.322 7.846 2.518 0*1404 0.0224 0.0096
1 PK% 2 0.52Q 7.528 6.495 0*4425 0.1145 0.1993
I  l>d K O 2 1.127 24.544 7*158 0.2002 0.2506 0.0973
Error 22 1.346 23.051 52.749 0.6657 3.1501 0.1779

O Partially CDtinablo&{> Significant at 0*01 level
* Significant at 0*05 level



APPETIBIX III
Abstract of analysis of variance table for nonher of leavea per plant end M I  at different stages

Scarce df
Hoaa. ogpsre

ITacber of 
leaves per plant et 30th day of tor sowing

IJuifber of 
leaves per riant at 50th day 
after sowing

libber of 
leaves per plant at harvest

M I  at 30th
day after sowing

IrAI at 60th 
day after sowing

LAI at 
harvest

Blob!! 5 21*535 218.344®* 76*473 1.1821 9.3700** 0.5361
I 2 17.792 306.966** 92 .986 2.6957* 20.8271** 4.5566
7? 2 24*303 65*454 42.466 0.7349 3.6391 0.1383

I X P 4 10*013 42.664 245.230 0*4465 3.5262 3.6200
K 2 26*001 97.196 795.425* 0.3222 17.7898** 8.8926

I x K 4 15.427 56.060 81.284 0.1062 3.5127 1.6373
B s i 4 13.203 28.096 40.269 0.3426 2.7612 1.8246
I P E 2 6.171 79.650 127.344 0.5175 5.9305* 1.6029
I P2 K 2 7.539 3.280 861.582* 0.6170 0.2604 5.3160
U E ' O 2 2*330 40.232 1.340 0.0470 1.9178 0.6231
I P2 2 % 2 10.061 ,7.791 52.932 1*1519 1.3352 0.3715
Error 22 20.577 34.922 204.741 6.5232 1.5530 2.6SQ2

O Partially coticobXe Significant at 0*01 level > Significant at 0*03 level
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Appsmrx v
Abstract of analysis of variance table for amber of pegs* maaber of pods and ■weight of mature pods per plant and pod to peg percentage*

Source df
Hean square

Timber of peg© per plant
Number of 
pods pea? 
plant

height of nature pods 
(g/plant)

Pod to peg percentage CAiter angular transformation)

Block 5 164.100** 20.146 13.449** 21.634*
X 2 49.282 38.289* 10.739* 37.578*
V 2 57.403 28.055 13.646* 26.934*

F x P 4 61.724 19.349 2.627 20.846*
K 2 ' 101.333 16.039 27.347** 2.253

X X E 4 69.729 8.797 4.474 11.096
P X K 4 119.481* 21.212 4.68? 8.532
X P K 2 133.107* 21.005 0.685 17.062
I 22 K 2 42.144 4.094 0.973 2.211
X 2,V?0 2 0*958 1.826 0.331 6.804
X P2 s % 2 • 138.994* ■ 20.756 3.623 ' 11.019
Error 22 36.813 8.887 3.045 6.647

o Sartlally estimable
•e Significant at 0*01 level* Sigaificent at 0*05 level



APPE3DIX 71

Abstract o£ analysis of variance table for pod yield end hauls yield per fca sod 100 pod weight*.
100 kernel uel^ht and ^belling percentage*

Source df
Iteea etjoane

Pod yield 
. (kg/ha)

Heals yield 
(kg/ha)

100 podweight (g) 100 kernel weight (g)
Shelling
percentage

Block 5 , 1577170*9** 741595*0** 131*316 38.799* 68.439**
I 2 ' 2226493*8** 6290431.4** 553*068* 56.934** 207.642**
p 2 1081655*1* 743303*8* 562.805* 63.391** 14.332

1 z P 4 ‘ 324719*9 530565*1 45*593 6.640 3.752
K 2 1532743*6* 1006450.3* 532.845* ‘ 47.353* 10.899

I x K 4 208466*0 0092.44.8** 61.250 4.519 9*845
P x K 4 220971.7 406681.1 70.595 15.370 13*790
I P S 2 95689.7 71767*3 184.106 9.267 5*006
i r K 2 210719*3 334913*9 2.459 3*124 32*593
I s k2o 2 895673*3 213593*0 4.974 8.653 ' 3.529
I I2 ift? 2 ■ 10796.2 393011.2 163.557 23.027 12.523
Srror 22 260272.9 181126.9 58.236 9.635 14*078

o P a rtia lly  ectloable
** S ignificant e t  0*01 lev el
* Sifjaiflessat a t  0*05 lev el



Abobract of cnalycia of variance table for protein end oil content of kcmcle and leemal proteinyield end oil yield per hat

A2H3HSI2C 7X1

L'eaa. scyoore..;
Sonrce . df Protein content (par cent) 

of Icemals

Oil content (per cent) of Icemcl
&G3&al protein yield (Isg/ba)

Oil yield (kg/La)

Clods 5 5.165** Q.000 95926.336** 226724.821^*
I 2 0.530 46.650** 129781.959** 447097.436**
2? 2 0.025 35.600* 52302.764* ' 174276.085*

I x P 4 1.074 3.015 14160.654 49629.083
K 2 3.625 56.845** ' 85477.556** ■ 247333.519**

I 3C K 4 2.253 2.31B 8839.047 16912.215
P 2 S 4 1.540 0.787 9312.932 28002.309
I ? K 2 0.713 3.515 4549.216 23563.863
I k2 E 2 t.gQO 8.822 14419.175 13373.218
I p A 2 0.201 1.923 37485.660 100223.727
I 2 1.596 9.542 1397.872 0946.766
Error 22 1.173 6.696 12919.718 23716*126

O Partially eafcinoble** Significant at 0.01 level3 Significant at 0.03 level



aepsipis viii
Abstract of onslyGle of variance table for nitrogen, content in plant ports at different stages.

Keen square
Sonrce , Qf nitrogen 

content (per cent) in plant at 30th day after sonin#

nitrogen content (per cent) 
in plant in 00th day after ecwinfi

nitrogen content (per cent) in haulm

nitrogen content (per cent) in shell

nitrogen content (per cent) in kernel

Block ' 5 0.1111 . 0.0066 0.0764 0.0511* 0.132**
I 2 0.1107 . 0.0542 0.0740 O.OO67 0.013
P 2 0.1447 . 0.0294 0.0150 0.0390 0.021

I x 2 4 G.9242*® 0.2679** 0*0330 0.0240 0.020
K 2 0.0207 0.049Q 0.0460 0.0120 0.093

X x K 4 0.2339* 0.0236 0.0550 0.0280 0.050
F s E 4 0.1461 0*1322® 0.0310 0.0360 0*034
I P E 2 0.1248 0.0445 0.0390 0.0090 0.018
I P* K 2 0.2153 0.0336 0.0250 0.0020 0.027
2 P E^O 2 0.13*8 0*0139 0.0036 0.0130 0.005
I I2 k2o 2 0.0958 0.0324 0.0370 0.03S0 0.041
Error 22 0.0694 0.0433 0.0320 2.0590 3.006

O rartLolly cstioable ** Gi^iifleant at 0*01 level ® Significant at 0*05 level



APFMDXX XX
Abstract of analysis of variance table for phosphorus content in plant ports at different stages*

Mean square
Source df Phosphorus content (per cent) in plant et 30th day after sewing

Phosphorus 
content (per cent)In plant 
at 60th day after sowing

Phosphorus 
content 
(per cent) in hnulc

Phosphorus 
content (per cent) in ehell

Phosphorus 
content (per cent) in kernel

Block 5 0*0032* 0.0034** 0.0007* 0.0003 0.00060
X 2 0.0053* 0.0005 0*0010* 0*0007 0.00030
2 2 0.0003 0.0004 0.0004 0.0003 0.00002

I x P 4 0.0004 0.0007 0*0004 0.0001 0.00067
X 2 0.0014 0.0045*® 0.0Q09* 0.0001 0.00180**

X l E 4 0.0009 0.0004 0.0006* 0.0002 0.00012
P X K 4 0.0003 0.0006 0*0009* 0.0002 0.00002
I P S 2 0.0002 0*0003 0.0012* 0*0003 0.00007
X P2 K 2 0.0007 0*0005 0.0003 0.0001 0.00012
I P E^O

A  . A
2 0.0005 0*0006 0.0005 0.0005 0.00046

I P2 K % 2 0.0014 0.0001 0.0001 0.0000003 0.00001
Error 22 0.0009 0*0005 0.0002 0.00G3 0.00026

O Partially estimable** Significant et 0*01 level* Significant et 0*05 level



APPENDIX %
Abstract of analysis of variance tabic for poteooian content in plant pert3 at different stages.:

iiesa eauare
Source <2f , rotaseiuB 

content (per cent) in pleats at

Totasoim 
content (per cent) in plants at

Petaaaina 
content 
(per cent) in baulsi

Potaesiun 
content 
(per cent) in shell

Potassinn content 
(per cent) in kernel30tii day Goth day

after souln& after eovlne:
Block 5 0.1977 0.1306 0.0253 0.0204 0.03090*
I 2 4.2645** - 0.1596 0.0055 0.0402 0.00045
P 2 0*0813 ' 0.0140 0.0370 0.0153 0.00406

1 X ? 4 0.1073 0.0194 0.0216 0.0141 O.OC603
K 2 2.4735** 0.3556** 0.0896** 0.1042** 0.02196

I s E 4 0.4740** 0.0706 0.0202 0.0067 0.00300
P x K 4 0.2857* Q.Q186 . 0.0495 0.0036 O.OO7 I9
i n 2 0.1275 0.0553 0.0530 0*0039 0.00170
I F S 2 0.0230 0.0318 0.0451 0.0020 0.01600
I V $?Q 2 0.0936 0.GS8Q 0.0110 0.0090 0.01021
I P2 k2o 2 0.2463 0.0313 0.0593 0.0161 0.01B60
Error 22 0.0940 0.0379 ,0.0192 0.0139 0.00930

O Partially eetinatable
*» Significant at 0.01 level
* Significant at 0.05 level



AEFHHDIX SI
Abstract of analysis of verlmce table-for nitrogen sal phosphorus uptake at different ©tages.

Source df

Mean eauare
. Uitrogm ■uptake 
(kg/ha) at 30th day after sowing

nitrogen uptake (kg/ha) et 60th day after 
sowing

nitrogen uptake (kg/ha) at harvest
Phosphorus 
uptake (kg/ha) at 30th day after sawing

Hwsphorus uptake 
(kg/ha) at 60th day after 0owing

Bioaphorua uptake (kg/ha) at 
harvest *

331oek 5 55*068 204.636* 2139.098** 0.312 3.243*® 16.714*
I 2 19.520 2726.297®* 9782.450** 0*204 13.437®® 67.286**
P 2 14*071 109.662 3714.035*® 0.086 . 0*263 24.186®

I x ? 4 27.575 160.842 47-3 .380 0.061 0.741 2.842
K 2 6*791 1915.114** 3258.092** 0.015 5.307** - 22.446*

I x K 4 5.098 116.799 1194.220* 0.066 1.100* 10.465
2 x 1 4 15.491 440.562** 964.273 0.083 . 1.614* 7.710
I P I 2 0.441 199.109 260.546 0.008 . 1 .0 0 0 2 .9 6 3
I 2 1.218 179.821 1355.764 0.016 . 0.058 4*595
i nr© 2 0.278 522.2096* 914.096 0.002 . 4.097** 7.125

2 14.870 115.279 150.929 0.097 1.612 1.034
Hrror 22 21.215 69.960 409-*263 0*192 0.369

/
4 .2 6 9

o Partially eotisiable** Significant at 0*01 level• Significant at 0*05 level



APFEIJDIX XII
Abstract of analysis of variance table for potassl-on uptake at different stages*

Source

tiesn square

at
Potasoiua uptake (kg/ha) at 30th day after sowing

Pctassiua -uptake (kg/ba) at 60 th day after sowing
Potosoiun uptake (kg/ha) at harvest

Block 5 5.667 64.427 28*693
I 2 77.959*® 472.045** 919.435**
P 2 0*012 34.613 336.900**

I i P 4 5.019 12.924 109.365
K 2 30*702* 549.052** 1434.661**

1 X K 4 5*274 50.356 126.472
P X K 4 10*124 51.526 37.411
I P S 2 3*064 94.754 27.102
I P2 K 2 1.147 12*309 200.693*
1 ? k2q 2 0.106 121.912* 6.946

2 16.85? 10.215 36*449
Error 22 0*396 32.070 49.606

O Partially estinsbls 
** Slgaificaat at 0*01 level 
* Significant at 0*05 level



AP2EJDXX XXII

Abstract of enalyoio of variance table for total nitrogen, available phosphorus end available potaaoiun content in soil after the expericent*

Source at total nitrogen oontent (kg/ha) Available phosphorus content tkg/ha)
Available
potassiuncontent(kg/ha)

I 2 363*593 S.279 343.290
p 2 1119*593 26*303 53*983
I s ? 4 806*204 25.363 484.628
E 2 295.015 2.282 35£?7.3O0s
I x E 4 9005*926* 6.998 253.566
P s E 4 1469*426 2.192 575.006
Error 8 1660*358 7*649 479*058

•Significant at 0.05 level
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ABSTRACT

An esrperimont woa conducted at Agronomic Besecrch 
Station , Chalnkudy diaring tho ouscer season of 1979*80 to 
study tho reoponso of grourKlnut (Araohio hyuo&aeafh.) to 
graded doses of phoaphoma (25, 50 and 75 kg P^O^/ha) and 
potash (25, 50 and 75 kg Iv̂ O/ha) under different schedules 
of irrigation (Irrigationo at 0,5, 0*6 sad 0.9 1U/CPE ratios)* 
The experiment was laid out os 3^ parti oily confounded 
factorial experiment with two replications, confounding 
IEK2 in replication I and X£2K2 in replication 11,

The study revealed tho favourable Influence of 
frequent irrigations on growth characters like pleat height, 
number of branches end loaves per plant, MI, dry matter 
production per pleat sad number sad dry weight of nodules 
par plant end through these characters, haulm yield* The 
yield end yield attributes also showed a significant 
increase at higher levels of irrigation* The highest yield 
of 2933 kg/ha was obtained by scheduling irrigation at 0*9 
tti/GPS ratio* In general a decrease in phosphorus content 
could- be observed at higher levels of irrigation. Frequent 
irrigations helped to increase oil content, oil yield end 
kernel protein yield par hectare* In general, the 
nitrogen end potassium content in tho plant parts were less 
affected by irrigation* More frequent irrigations had



increased nitrogen* Ukaai&oras end potsssius -uptake by the 
crop*

lligher levels of phosphorus feed oigaificeatly 
increased dry natter production per plait and koala yield 
per hectare at harvest* She yield essd yield attributes like 
100 pod weight* 100 kemol weight and weight of nature pods 
per plant were also increased with higher levels of 
phosphorus. Tho lamdroa pod yield of 2599 kg/ha was recorded 
by 13 Itg fgO^/ha whioh was on par with SO kg PgO^/ha 
(2129 kg/ha) • The oil content* kernel protoin end oil 
yield per hectare end the uptake of nitrogen* phosphorus 

and potaQDim by the crop wore increased at M^ier levels 
of phosphorus*

Application of potash at higher doses had increased 
growth attributes like plant height* amber of leaves per 
plant* htl * dry natter production and dry weight of nodules 
pear pleat* end through these oonponents ksula yield* The 
yield end ylold attributes like 100 pod weight* 100 kexnsl 
weight and weight of nature pods per pleat wera also 
Increased at higher levels of potash* The naxlnm pod 
yield of 2460 kg/ha was obtained by the application of 75 
kg ErjO/ha* As the potash levels were increased a general 
decrease in pfoosghorus oontmt end en increase in potassium 
content in plant ports were observed* The nitrogen* 
phoephoroa and potassium uptsko by the crop wore also



increased at higher leveXo of potash, The available 
potassium content in tho soil after the experiment was 
increased by the application of higher doses of potash* 

Positive and significant correlations between pod 
yield and other characters such os haulm yield, nnubor 
of podo per plant, 100 pod weight and 100 horns! weight 
woro obtained* The oil content uaa significantly 
correlated with potassium uptake*


