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ABSAACT
 ان

T٥ field experlments were cArrlsd out 1n Kslabshs, exper1-

mental atAtion (l20 k٠m. South #eat of AAmدn), lAt4onal Resaaroh

Gentr, to eraluAte the effect of N1trogen and Phosphomua fert1-

1iaat1on as ell aA rhiobial inoculat1on o£ Ient1l.

D1.ffarent 1evels of celo±هu superphosphAate (16,5 % P,0ء ) and

N1trock1ma (32 5 N1trogen) were used. THe beat treAtment Mhich

ncreased seed 31eld, nitrogen content as well as harveAt 1ndexلا 

wes thAt o£ 200 kg. 0alc1um superphosphate w±th 60 kg n1trokد mA/

fed.

Half rates of MلnerAl fart1l4zatlor #ere auffic1ent to produce

tbe HlEhest eld ي41 ahan coablned mith spb4otio fertllizatlon.
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ITRODTCAIO

Lantil (Lens esgulsntA I.) 1a one of the nost autritive،

food 0f ths legume crops mhich gr07 mall under the conditlons

٥f upper izyPt٠

Ths rop ه 1A consued n هد د 1mportant aource of proteln,

Seed aMgence partlculArly mith sensitive lgumeA erop such

aA lant1l gromn neMly صذ cultiveted aoll, neeهة the earl1er

8upply of n4trogen to esteblLah uصiforz srop Btnd and early

tiMe 0f matur1ty. The eعiAtonce 03 araLiebla phosphAte is

also 1rportant for enhano1ng the blologlcal itrogenد f1xAtion

b3 8ymb1osis mlth tHa gromمg leguae (Eaهi, 198l).

The adeguAta aupply of fertllizera m1th sدltable 1rrigation

maa raported by (Sakhon et A198ت., l, Vemهa and iAlra, 2981,
 د د

1983). 8Aamaa gt El. (1984) reported tمh t tka Highest seed
 د د

y1eld 4th higher nitrogen Aعd pAaapEora contsni aera abtained

by wsing of 20 kgN and 60 kg, P with two 1rrigatlons٠ Romever,

7e±هA and Kمlra (l98l) stated thAt the economlc fertl11aer rate

for lentil crop mes 24- 28 kE/N aصم 79 -89 kg R,0s.

٨ 11near 1ncreaAe ln both dry Me1ght as Well as nodules

nunber was recarded by phosphomas fertil1%ers (Saraf Aحd B1Atha- •

1982)٠ Be1da et Al. (1988) mantloned thatplant height, aصu ber"
« د

of p0dA and auaber of Beed y1eld And Atraw yield/fed. were obt­

aدned by tAe APpl1oation of 22.5 kg N +-40 kg .fed/ ج2,0 Hey ؟

also aentioned tbat N, P fertil1sers resulted 1n higher prate1n

percentage aA compared to contral plAص ts.
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ohaMed Et ]. (1981) statea tHAt soybean planta reAponeaد لا 

mu y±eld was producedمهxت kedly to N and P appl1oatlon,TheعAم 

mhen N and P were applled, together and tha optlmحu rates were

45 kg kg آلا+15 2,0g/#ed.

Eusse±n st al. (1984) also aent1oned thAt (32 Lg P/fed.)
And 1noculatlon of lent±l oeeds w1th spec141c rh1zobla, 1nc­
reased the nuaber of pcdA par plant and n1trogen .ontent ه
However, ±h1zoblal ±noculAtlon sesned to g1re higHer seed
31eld than unlnoeulated treataents.

ThA a1ه or thls atudy ±s to evaluate the effect of Mhiaoblal

1noculatlon coablnAtion 1ص with phospHAt1le fertlllzation on the

b1ologlcal n1trogen flAtion by lentll orop wndar n8#ly reela1med
AreAs.

T٥ 31eld eperiments Rere carrled out at KAlAbsطa, Agr1oul­

tural ResearcH 8tation of MAt±onal ReaearcH Centre, l20 South مط

٥f AAwan durlصg 1984 - 1985 and 1985 1986 gromlng m1nter aeaAons

to atudy the affsot of N1trogen, Rhosphora frt1l1aat1on and

4R zob1alط 1naoulat±on on y4eld and nitrogen content af 1entll,

crops in nely recla±1ned AreA. The Ao±11 1a sandy w1th pA 8, 1ts

chem1cal and aechAnlsal aصAlyaes Are represented Tabla 1ص (l)٠

Lent1l seedA vAr1sty 61zA 9 mere 1noculated mlth spec1flo rh4zob1a

( R zob1uثط legu1naAهu ) Aصd sown 1n £1eld plots (lA ( ك at 1-10

Jov. (1985 1986) 1n two auceess1v seasons.
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Coa-zreiAl 1noulu (okEdصi ) wهa obtAined froa Agricultural

±3eد rc Ceatre Dapt. of aoil Microbiology Conta1nln four 6£٤­

act1ve 3traIns of Ahzobla 1egنuصau .

TH3 a2eds were nlzed rith rabl٥د gu 48 $ then okadln mas

addad to th> Eeads 1n a Ahadom place by the rate ٥f 2 bags to

45 Lg. aeed for the cultivation of one feddAn.

TAe oosted Beeds mere then 80mn in tba aost aoll iuaediatelY.

SuperpHosphate (l6٠5 6 2,0) a dم n okتtع ( وعك(31$ لا aere waed

for n1troga And phoaphorus. fertllizat1on. Potase1هu aulphAte

(100 kج /fed.) mas appl1ed At the sحa e rEte for all treatents,

٨ campleta rando1د aed block desigد , with four repl±cates

meRe used.

2he traatnents were Ae followa :

6ar0 N P+0 1noculat1.on.
m P +30 K£٠ Bitro kذحسa.
٤ P +60 kg. ٥ m  م

١ 3 +90 kg. • و و
100 kg P + 0 kg0 ٥ ٥

٢ n P + 30 k٤. ٨ م ،

٢٤ • P + 60 kgم M  م
«

٨ ٨ P + 90 kg. M م •
-239
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200 Hg P + 9 kg٠ Bitro . صصذط
٧ P + 30 Wg. ٤ ٥ 4

٢ ٢ P + 60 kg. ٢ ٨ ،
٤ ٨ P + 90 lg. m ١

Tha Aaples were oollected from each traataent after

٢ weeks 0f aowlng tha roots wero throaghly Mashed w1th

n4ng tap mater, the noduleA on roots mere 1Aolated andجuص 

dr1ed at 70, 01ta detezنne its d yع sa1ght  ء

All treataents were Harvested at the end of the erperlment,
the folloring data are ,ecordedج

l. 8eed y1eld 1nardAb/£ed. (on ardab seeds = 160 ±g.).

2. Stre» 31eld (toaA/fed.).

3. Total N ,P قمم orwda proteذn coatent af lent1l.

4٥ J uptekre wes calculated.

5. Hervest 1nde (calculsted as =
Total b1ologlcAl 31eld؟ 

RESULIS ARD DISCUSSION

± 100)،

Reults 1n able (2) showad thAt tha eld 1ي of stra» dص

seeds ae well as the total bolog4cal y4eldA mere 1nareased

by add1ng n1trogen fert41l1zer as compared w1th control plants.

Sucb reaults lend more support to those mecorded by SherA

e4  د.( و.لع(1971
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lH1 trogen and PhosphorwuA fertll1aatlon ahowea a a1gn1fieant

affect on eeed yield stra 31eld, totهl blolozical y1eld aa

wall as, hArveat dexص1 at both seهa oمr ، Applylng 100 Kg.R/fed.

+ 60 kg N are ع tbe h4ebly en1fleant ه1 1ncreeae 1 Aeed yield,

on the other hand, Husseدn (l977) recorded tHat the

applicat±on at 8٠7 ana l5 kg B/fed. Had n a4gn4flcantم

ata alsoة aeed and sira yeld The obtalnedد ffect oه 

revealed a linear 1nereass in the Atram and seed yield by

1ncreaa1nE n1trogen fertil1aation froa aero up to 90 kg/fed.

However, tha blgheet stmaM 31eld and total b1olog1cal

y1eld was obta1ned by aad4ng 60 kE.#/Red. Harest 1nder

deoreased greduallg by creaA±gص1 n1trogen fartil1zerA

th1s mAy be due to the role of nitragen in farour1ng plant

groIrth hlch consequAntly creased 1ص tha tatal b1ologlcal

y1eld t0 seed yleld. Such results are 1n aereeaent 1tb

those obtained by Iftذkطar gt Al. (1971)،

RLzk (1979) reported thAt phoaphoruA applied to lent1l at

the ±ato ot 80 1g R,0عط/ج . Gave Aie1floantly h4gher aee4

y1eld.

The صد erperlnentel results homed thAt tha 1ncreaee؟ 

n1trogen ovem 60 kg Ahoned decreaAeA 1n g1eld. 2hiA ayه ba

dus to the role of phosphorus 1n as tabol1e proeessas.
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HoNereR, 30 kg nttrok1mA + 100 kg phosphorus mas suffIeient

t 1ncrease the arerAge Atras yfeld and total blologleal y1eld

at both seaEon8  ه

The obtalned data also demonstrEted that hArvest ±deص1 gave

velue w1tb the add4t1on of 100 kg pbosphorus + 60 kg1صmعصم 

nitrogenfed. Ln th1s connection 1t y هه be mentioned that

MohAmed st al. (198l), stated that soybean responded to  حN anaت

P applleatlon whea applied together.

Increaaing phcephoمur fertliation to 200 kع/fad. alao

1ncreased seed and atra» yield aA well a totalم blologlcal

y1eld and hRrvast derص4، Aa coapared 8itb control plants

However, N, 2 £ertlllaatlon at the rAte of 200 kg P +60 kg

I/£ed. gave tha optlmum 1ncreهA e affeet of aeed a dص stram

p1eld as mell As total blologloal yleld and bArvest indeI.

Add1tionAl Bupply of nitrogan to 90 K£ B1troLiaA tended to

daorease thls 1ncrease 1n apite of tHe abeence of gnlficance ه1

1n aame cAse8  ه

2. BRReot a1fRerent ه4 aoses o£ aperpLospذAteandد trgReA

pdN-upteke bg 1en41lدغ gonteR,لا n nodule-4rywelgAtه 

Baeds :،

Data 1n Table (3) Ahowea that Aead 1naculat1on »±th apec1flo

rHlaobla precult1vat1on 1n a 31rein sol, slgn1flcantly ereased 1ص
the number and dry we1ght of nodules orer the control treatpent
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mh1cb d1d not show any nadulation on the roots٠ T1trogen
fert1lization wlthout phoephomas addition to thls 71rg1n
B01la sl1ghtly increased nodulat1on on tHe roots of these
treAtmenta.

ThiA Ayد be aue to tha poor content of organic uatter and

available nltroGen 1n thass virgin s01ls, needed for the Grow­

ing seedl1ngs  ه

٩

 ا
The combLned effect ٥f Ana P ert1l1zat±on had sign1ficantly

1ncreased the noduletlon of lent1l roots by prodwo1ng satisfettory {

nodجaتu t1saueA. Inereaa4n& dose o£ phosphAte fert1l1zat1on Aad }

81gn1ficant effect on nodulatlon in the presence of nttrogen ١

fertilizatlon, as the best treAtEeRt shoned the hlehest signif1-

cant nodule dry me1ght waa 200 ±g P in comb1netion wil1 60 1g

#itrokتنa/ed, 'THssa ±eAults ar 1n hAFmony with the f1nd1ne

.on aoybea plants(1981).و Lohemed e± a1ي ، £ه 

DatA presented 4n Table (3) als0 reTealed tbAt applicAtion

of itroklcAال M1 thout phosphomuA at the different doseA uaed

(30, 60 and 90 kg/fed.) s1gn1f1cAntly 1ncreaaed lentil seed

yield aA well aA.1ts total nitrogen content thAn the control

plents. Roever, the hgher dose (90 kg IltrokimA/fed.),

shoIred a decreasing efect, aA coapered w1th the other treat­

aent. TH1s nAy ba due to the contraveree effect of theBe h1gh

doAes of I on tHe aot1rlty of biol0gical-N fLAt1on.

-43-



Women's CoL. Amn. Rev,
٧oL 15 (1990).

TA1a asaump t1.on MAy be conf1red b3 tha loaer nodule dry

3e1ght obteined by this treataد ent.

Th1B effect could be Alao aot1cad 1n the preAeace of

pHosphate Rertillzation m1th tka 'm levels u adت 41Co and

200 tg/fed.)٠ THa app11eation o± 0a auperphosphste mitE

tbe two 1lerels waed (100 & 200 kg/fed.) in cocbLnatlon mitH

N ±art1l1zat1on m1th N1trok1u 1nsieniflcAntly increased

seed y1eld And 1ts l conteRi ،es well l-upteke فه cempArad

to tha treataents reeelved I-fert1llzer only.

0n the other hand, the hlgher dosa of superpiospHAte

(200 kg/fed.) 1noreaAed tbe seed y1eld Ard 3-content thصn

tho othor 1avels ln the preaerce 0£ R-Rert±lizAtiar.

The optذ mu seed y1eld, T-content ard l-upteks as obtaired

٢hen lentil plAEts Wera fertillzed kg ة2003 5ugerphosphate +

60 kg iiirokirA.

These reAultA 1n egreeRent «1th th= RLndinGs of Sekhan e± al.
 ه د

(198l). It cAn be onoluded thAt succeasful cult1vatlon cf

lent1l u derص nemly recla1aed Boils of uppar Bgypt needs contmuoحu 

inaculatlon of tha seeds s1th Bpeclf1c rHizoblu1م n coablnatlon

w1ti M and P fert1llzatlon٠ The reccaaended dose of m neralت

fert±l17atlon 1s 60 kg N/fed. ae N1troklae added at eعa lier

atAgeA 0f gromth and 200 kg R,0,/fed. as 0a-superphospHAte.
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Table (2): E£fect o± nitroGen end phoephate fertil1zation
on seed yield, struw 3ield and iarvest index of
lentile crop. (Average 0f tio seasonA) •

 د،،د«،««،««د،«،،» د،،د، «»،د«د ،،،
Seed· جي 8traw Total Harveet٣٠

1eld3 لاie1d biolo-'£rea tments braab/ Ton/ ical fndex
fed. fed. yield

ke/fed.
 د» ،،،«»د،د،د،ي،،د،د، د،لا،«،» «،،،دلا،

l. Control 0.98 0.670 827 19.00
4

1.562. 0P + 30 kG N. 1.079 1328 18.75
3. 0P + 60 kG N. 1.61 1٠119 1376 18.68
4٠ 0P+ 90 KE . لا 1.93 1.019 1328 $ 23.27
5، 100 kg P+0¢ N 2.15 0.993 1337 25.73
6. 100 kg P + 30 kE N 3.20 1.175 1687 30.35
7٠ 100 kg P + 60 kg I 3٠40 0.956 1500 36.27
8. 100 kg P+ 90 kg N 2.79 0.773 1219 36.59
9٠ 200 kg P+0 kg N 3.33 0.803 1336 19.895
210. 200 kg P + 30 kg N 3.85 0.829 1445 42.63
21. 200 1g P+ 60 kg N 4.29 1.052 173e 39.47
12. 200 kg P+ 90 ke N 3.83 0.907 1520 40.33

»،» ،، ،،،،،،»«،د،»د»،»د«،«د،،»»،««د»د

1.8.D. at 5 6 0.029 0.018
،، د،،،د، ،،،د«،«، ،، ا،،د، ام ء ي ا،د ن
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able (3): EfRect ٥f d1fferent dses 0f superphosphate aصd
nitroklmA on nodules dry weight, M-content and N.،-

-٠ 2uptaka by 1entil seeds. (kg/feddan).
(Average of tvro Aeasons).

 ،»د، «د،»،،،،،»د ««،،،د«»،،،،»«د،د«، د،د«،٠ ،د

Nodule M-٥ontent Seed R-uptake
TreatMente dry rt٠ of Aeeds kE/fed. kE/fed.mg/10 as %

plants
«٥ ،د،،د،،د«،د««««»د،»د«،ب«د«،د،د«،»د«»«  ،د،د««

l. Con tol 0.00 2.89 156.8 4.53
2. OP + 30 1g N 135 3.63 248.8 9.03
3. 0P+60 Lg M 180 3.85 256.8 9.89
4. 0P +90 kg N 166 3.47 308.8 10.72
5. 100 kgP+0 kg M 225 3.82 344.0 13.14
6. 100 kg P +30 kg N 3u8 4.24 512.0 21.71
7٠ 100 kg P+60 kg N 478 4.36 544.5 23٠74
8. 100 kg P +90 kg 410 لا 4.26 4l6.٦ 19.00
9. 200 kg P+ 0 kG N 304 3٠84 532.8 20.46
10. 200 ke P + 30 kg N 585 4.34 616.0 26.73
ll. 200 kP+60 kg I 821 4.60 686.4 31.57
12. 200 k¢ R+ 90 kg N 535 4٠37 612.8 26.78

 ،د،،لا،د،دلا،د»د«،،،،،،«د»لاد،««د»لا»،،د«

L.5.٥. at 5 % 148 0٠06
، اد«،ا«د،،د»،د،د،د««،د،د،د،لا،د»»،لاد،«ا« لاد
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