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ABSTHACT

Two field experiments were carried out irn Ksalassha, experi-
mental station (120 k.m. South Weat of Agwan), Natlonel Resaarch
Centre, to evaluate the effeect of Nitrogen and Phéﬁphorus forti-

lization as well as rhizebial inoculation of Lentil.

Diffsrepnt levels of celeium superphosphate (16,5 % P,05) and
Nitrockima (31 % Nitrogen) were used. The best treatment which
increased seed yleld, nltrogen content as well as harvest index
was that of 200 kg. Calcium superphosphate with 60 kg nitrokima/
Tfed.

Half rates of mineral fertilization werse sufficlent to produce
the highest yield whan combined with aymbiotic fertilizaticn.

-236-



fLouen's Coll. Ann. Rev,
Yol 15 (1950).

TATROCTCTION

Lentil (Lems egculanta L,} 14 one of the most nutritive

fooed of the legume crops which grow wzll under the conditions
of uppar Egypt.

This orop is consumed as an Important source of protein,
Seed em2rgence particularly with ssnsitive lzgumes erop such
ag lentll grown in newly cultiveted aolls, needs the earlier
supply of nitrogen to eatebliszh wniform crop stand and =arly
time of maturlty, The existence of availeble phosphata is
also important for ephancing the bilslozical nitrogen fixetien
by symblosis with the growing legume (Hamdi, 1981),

The adequate supply of fertilizers with sultable irrigation
was reported by (Sakhon gt ai,, 1981, Verma and Kalra, 1981,
1983), Sharma pt gl. (1984) reported that the highest seced
yleld with higher nitrogen acd phospkorus centant wero obtained
by using of 20 kg ¥ gnd 60 kg, P with two irrigations. However,
Verma and Ealra (1981) stated that the economic fertllizer rate
for lentil crop wea 24 - 28 kg/H and 79 - 89 kg P205.

A linear increase in both dry weight as well as nodules
runber was recorded by phosphorus fertilizers (Saraf and Bistha- -
1982), Ewelda gt al, (1988) mentloned that plant height, mumber °
of pode and anumber of seed yleld and atraw yield/fed. were obt- -i
ained by the application of 22,5 kg ¥ + 40 kg P205/fed. They
also mentioned +that W, P fertilizers resulted in higher proteln

percentage az cempared to control plants,
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Mohamed et al. (1981) stated that soybean planta responied
markedly to N and P applioation, The maximum yleld was produced
when N and P were applied, together and the optimum rates were

45 kg ¥ + 15 kg P,0/fed,

Huggein et al. (1984) also mentioned that (32 kg P/fed.)
and inoculation of lentll needa with gpecific rhizoblae, inc-
ressed the number of peds par—plant and nitrogen aontent,.
However, rhizoblal inoculation sesmed to give higher seed

yleld than uninoculated treatments.

Tha eilm of this study is to evaluate tha effect of rhizoblal
inoculation in combination with phosphatic Pertilization om the
biologlical nitrogen fization by lentil crop under nowly reclaimed

area.

HMATERTALS AND METHQODS

Two field experiments were carried out at Kalabsha, agricul-
tural Research Station of Hatlonal Remearch Centre, 120 km South
of Aswan during 1984 - 1985 and 1985 - 1986 growing winter scasons
to atudy the effect of Nitrogen, Phosphorus fertilizatlion and
Rhizobial 1nooulation on yileld and nitrogen content of lentil,
crops in newly reclaimea area. The so0il 1= gandy with pH 8, 1ta
chemical and mechanlcal analyses are reprosented im Table (1),
Lentll seeds variety Giza 9 were inoculated with speciflc rhizobia
(Ruizobiun leguminasum) and sown in field plots (18 ml) at 1-10

Nov. {1985 - 1986) 1n two successgive Jeasons,
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Tomxareial ipoculum {okedin) was obtained from Agricultural
ra3earci Centre Dept. of s0il Micrebiology Containing four eff-
active strains eof Rhizobla leguminasum,

Thaz gzeds wore mized with arable gus 48 % then okadip was
rddad %o thz peoeds in a ghedow place by the rate of 2 bags to
45 kg, sesd for the cultivation of cme feddan,

The cozted Peeds were then spwn in the most soll immedietely,
Superphesphata (16,5 % P205) and pitrokims (31 % M) were uged
for nitrogea ard phoaphorus fertilization, Potassium sulphate

(100 kz/fed.) was applied at the same rzte for all treatments,

A complete rendomized block design, with four replicates

Were wuged.

The treatmenis were ag follows :

Zerg N P + 0 lncculstion,
" ? + 30 kg, Hitro kima,
n F + 60 kg. " L
" +9 kg, " "o

100 kg P + 0 kg. n "o,
" P+ 30 kg. n "o,
" *"PLEOKE, " % ,
n " P+ 50 kg. r L
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200 kg P + 0 kg, Fitro kima,
" " P +30 kg, © "o,
P +60kg, " m
P +90 kg, " L

The semples were oollected from each treatment after
7 weeka of aowlng tha roots ware thyoughly washed with
running tap water, the nodulea on roots were isolated and

dried at 70, Cito determine ita dry welght.

All treatuments were harvested at the end of the experiment,

the following data are recorded,

1, Seed yleld in ardab/fed. (on ardab seeds = 160 kg.).
2, Straw yield (tons/fsd,).

3« Total § and P, cruds protein content of lemtil,

4, N uptske wes calculated,

5. Herveat index (calculated as = oced yield/plant x 100).

Total blological yield

RESULTS ARD DISCUSSION

Results in Table (2) showed that the yleld of straw and
geeds ae well as fthe total blological ylelds were inereased
by adding nitrogen fertilizer as compared with coatrol plsats,

“ Such results lend more support to those recorded by Sharms
et al., (1971),
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On the other hand, Hugsein (1977} recoxrded that the
application at 8,7 and 15 kg H/fed. had no aignificant
affect oo zeed and straw yleld. The obtalned datag also
revesled a linear Ilnerease in the atraw and sced yield by

incréaging pitrogen fertilization from zero up to 90 kg/fed.

Howaver, tha higheat{ straw yield and total biologlcal
yleld was obtained by adding 60 kg.H/fed. Harvest index
decreased gredually by inereasineg nitrogen fertilizers
this may be due to the role of nitrogen in favouring plant
growth which consegquantly lrcreased the total biologlcal
yileld to seed yleld., Such results are in agreement with
those obtained by Iftikhar et al. (1971).

Hltrogen and Phosphorus fertilization showed a significant
affect or ssed yield straw yleld, total blological yleld aa
wall as, harveat lpndex ay hoth seaspna, A4Applying 100 kg.P/fed.
+ 60 kg N fave the hipghly signifiecant lncreszae 1n secd yield,

Rizk (1979) resported that phesphorus ampplisd to lentil at
the rate of 80 kg P205/hr. gave significantly higher aced
yield. .

The experimental results showed that the increase in
nltrogen over 60 kg showed decremses in yield, This may be

due to the recle of phosphorus in mstabolle processes,
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However, 30 kg nitrokima + 100 kg phosphorus was sufficient
to lncrease the average straw yield and total biological yield

at hoth seasons,

The obtained data slso demonstrsted thet harveat index gave
maximun velue With the additlion of 100 kg phosphorus + 60 kg
aitrogen/fed, In this connection it may be mentioned that
Mohemed % al. (1981), stated that soybean responded to ¥ and
P application when applied together,

Ipereasing phesphorus fertilization to 200 kg/fed, also
increased seed and straw yield as well as %otal biological
yield and hervast index aas coampared with control plants.
However, N, P fertilization at the rate of 200 kg P + €0 kg
I/fed. gave the optimum increase effect of scod snd straw
yield as well as total hiologicsal yleld and harveat index,
Additional supply of nitrogen to 90 kg Nitrokima tended io
decreage this increase in gpite of the absence of gilgnificance

in some cases,

- E

2, Effeot of different doses of superphosphate and nitrogen

on nodule-dry weight, N content and H-uptake by lentil

Sesedsg

- ' N
Data in Table (3} showed that seed inoculation with specifie
rhizobia precultivation in a virgin soil, aignificantly ipcreased
the number and dry weight of nodules over the control treatment

-
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which did not show any nodulation on the roots. Hitrogen
fertilization without phoaphorus addition to this virgin

g0ila slightly increased nodulation on the roots of these

treatmenta,

This may be due to the poor conteat of organic matter and

available nitrogen in thess virgin soils, peeded for the grow-

ing seedlings,

The combined effect of N and P fertilization had gignificantly
increased the neodulation of lentil roots by preducing gatisfactory
nodular tissues. Inereasing dose of phosphate fertilizatlon had
significant effect on nedulation in the presence of nitrogen

fertilizaticn, as the best treatment showed the higheat aignifi-

cant nodule dry welght was 200 kg P in combinaticn will 60 kg
Hitrokima/fed. These results are in harmeony with the finding
of Mohemsd et al., (1981) on soybean plants.

Data presented in Table (3) algoc revealed that application
of Hitrokima without phosphorus at the different dosea uszed
(30, 60 and 90 kg/fed,) significantly increased lentil seed
yield as well asa 1is $otal nitrogen content than the control
plents, However, the higher dose (90 kg Hiiiokima/fed.),
ghowed a decreasing effect, as compared wlth the other treat- -

ment. This may be due to the contraverse effect of these high i

-

dcaes of N on the aotivity of bielegical-N fixation.

4

At m——
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Thia aessumpiion may be confirmed by the lower noduls dry
welght obteined by this treatment.

This sffect could be 2ls¢ noticad in the preseace of
phosphate fertillzation with tha two levels uzad (100 and
200 kg/fed,). Tha application of Ca 3uperphosphszte with
the fwo levels used (100 & 200 kg/fed.) in cozbianation with
N fertilization with Hitrokima insignificantly increased
ssed yleold and its N coatent as well as H—uptake cemparad

to tha treafments recelved H-fertllizer only.

On the other hand, the higher dosa of superphosphate
(200 kg/fed.) incremsed the aced yleld and B-content than

tho ofher levels 1n the presence of E-fertilizatiorn,

The optimun mged yield, F-content ard H-upteXs was obtained
vwhen lentil plants werse fertillza2d by 200 kg superphosphate +

60 kg Hitrokima,

These results in egreement with tha flpndings of Sekbon gt =l.
(1981). It can be concluded that successful culiivaticn cf
lentil under newly reclaimed B¢ils of upper Egypt needs continuous
inoculatlon of tho geeds with specifiec rhizcbium in cbmbination
with ¥ and P fertilizatlon, The reccmmended doge of mineral
fertilization 1s 60 kg H/fed, as Hitrokims added ai earlier
atages of growth and 200 kg onslfed. as Ca-superphosphate,
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Table {(2):

Effect of nitrogen end phosphate fertilization

on seed yield, straw yield and harvest index of
lentile crop. (Average of iwo seasons).

T T o S e L e . B e B e

— —— ——

’ r ‘Sead Straw  Total Hervest

Trestments E;gég/ %i;}d Eigii— index
fed, fed. k;};gg.

1. Coatrel © 0,98 0.570 az7 19.00
2. OP + 30 kg N. "1.56  1.079 1328 18.75
3. OP + 60 kg N. 1.61 1.119 1376 18,68
4. OP + 90 kg N. -1.93 1.019 1328 23.27
5. 100 kg P+ O kg N 2,15 0.993 1337 25,73
6. 100 kg P + 30 kg ¥ 3.20 1,175 1687 30.35
7. 100 xg P + 60 kg ¥ 3.40 0.856 1500 36.27
8. 100 kg P + 90 kg W 2.79 0.773 1219 36.59
9., 200 kg P + O kg N 3.33 0.803 1336 39.895
10, 200 kg P + 30 kg B 3.85 0.829 1445 42.63
11. 200 kg P + 60 kg N 4.29 1.052 1738 39.47
12, 200 kg P + 90 kg N 3.83 0.907 1520  40.33
L.S.D. at 5 % 0.029 0,018 - -

e e s s Y

— v ———

-248-




vomen's Coil. Ann. Rev.
Vol. 15 (1890).

Table (3): Effect of different doses of superphosphate and
nitrokima on nodules dry weight, H-content and Hz-
uptake by lentil seeda, (kg/fedden),

(Average of two seasons).

— ot e ey

ke

Nodule N-content Seed H-uptake

Treatments g;glgt' ogsaieds kg/fed. kgffed,
plants
1. Control 0,00 2:89 156.8 4,53
2, 0P + 30 kg N 135 3.63 248.8 9.03
3. 0P + 60 kg N 180 3.85 256,.8 9.89
4. OP + 90 kg W 166 5.47 308,.8 10,72
5. 100 kg P + O kg N . 225 J.Bz 344.0 13.14
6, 100 kg P + 30 kg N 3b8 4.24 512.0 21.71
7. 100 kg P + 60 kg N 478 4,36 544.5 23.74
8. 100 kg P + 90 kg N 410 4.26 416.1 19.00
9, 200 kg P + O kg N 304 3.84 532.8 20.46
10, 200 kg P + 30 kg N 585 4.34 616.0 26.73
11, 200 kz P + 60 kg N 821 4,60 686.4 31.57
12, 200 kg P + 90 kg N 535 4.37 6lz.8 26.78

L.5.D. at 5 % 148 0,06 - e -

g g o et s
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Table {(A) : Chemical and mechaniczl analyges of Kalebsha goil,

Chemical analyses

Depth pH nwoou - B.C. T ) ommwm=m bhhobm T
(om.) in ) in {meq/100 gm s0il) (meq/100 gm aoil)
(1:2,5 susp.) {1.5 mmhos/c¢m) Na* &t catt  mg*t QOU mQOu c1™ momr
0=30 B.l 5.31 0.65 2,10 0.28 1.80 0.30 - 0.40 2,0 1,95
UOlmo m.u olu-.ﬂ o.uq o.-ﬂm D-Hq NOH.O o.mo -— o-uo Hlm Nooo

- B ]

Mechanical analyaes

Organio matter Coarse sand Fine sand 511t Clay |
(%) () (%) (%) (%) Texture

0.24 + 21,9 €3.9 12,0 1.2 Sandy soil

- — —— ——— i e S g ok Y T - -
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