Women’s Coll. Ann. Rev.
Vol. 15 (1980).

Effect of Nitrogen, Fhosphorus Fertilization and Rhizobial
Incculation on Yield and Nitrogen Content of r]_',ejn_'lgﬂ_ CroP

-

In Hewly Reclaimed Area.
-12 - By

El-Nagga-r' SCM., Azazy. M.A.’ Zain El“Din. M.M. and
Abou-lzeiIE..B.

Bot., Lab., and Soil and Water Lab,, National Research
Contre, Dokki, Cairo.

ABSTHACT

Two field experiments were carried out in XKslabsha, experi-
mental station (120 k.m. South Weat of Aswan), lational Regasrch
Centre, to evaluate the effect of Nitrogen and Phéﬁphorus farti-

lization as well as rhizebial inoculation of Lentil.

Diffsrent levels of caloium superphosphate (16,5 % P;05) and
Nitrockima (31 &% Nitrogen) were used. The best treatment which
increoased seed yield, nitrogen contedt a3 well as harveat index
was that of 200 kg. Calcium superphosphate with 60 kg nitrokima/
fed.

Half rates of mineral fertilization wers sufficlent to produce
the highest yield whan combined with symbiotic fertilization.
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TITRODUCTTON

Lentil (Lems egculanta L,) 13 one of the most nutritive

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

This orop is consumed as an important aource of protein,
Seed em2rgence particularly with ssnaitive lagumes erop such
ag lentll grown in newly cultiveted aolls, needs the earlier
supply of nitrogen to eatebliszh uniform orop stand and =arly
time of maturlty, The existence of avaiieble phosphata is
also important for ephancing the biologlcal nitrogen fixetien
by symblosis with the growieg 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 phoaptorus contant wero obtained
by using of 20 kg ¥ and 60 kg, P with two irrigatiorns. However,
Verma and Ealra (1981) stated that the economlc fertllizer rate
for lentil crop wea 24 - 28 kg/H and 79 - 89 kg P205.

A linear increase in both dry welght as well as nodules
runber was recorded by phosphorus fertilizers (Saraf and Bistha- -
1982), Ewelda gt al, (1988) mentioned that plant height, mumber °
of pode and number 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, togeiher end the optimum rates were

45 kg ¥ + 15 kg P,0g/fed,

Hussein et al. (1984) also mentioned that (32 kg P/fed.)
8ad inoculaticn of lentil oeeda with apecific thizobla, inc-
reased the number of pcds per plent and nitrogan oontent.
However, rhizoblal inoculation sesmed to give higiter seed

yield than uninoculated treatmena.

Tha eim of this study is to evaluate the effect of rThizobial
inoculation in combination with phosphatic fertilization on the
biological nitrogen fization by lentil crop under newly reclaimed

aread.

MATERIATS AND METHODS

Two fleld experiments were carried out at Kalabsha, Agricul-
tural Research 8tation of Natlonal Research Centre, 120 km South
of Aswan during 1984 - 1985 and 1985 - 1986 growing winter scasons
to atudy the effect of Nitrogen, Phosphorus fertilization and
Rhizobial inooulation on yleld end nitrogem content of lentil,
crops in nevly reclaimeﬁ area. The soll 13 sandy with pH 8, 1ts
chemical and mechanical analyses are represented im Table (1),
Lentll seeds variety Giza 9 were inoculated with specific rhizobia
(Rhizobium leguminasum) and sown in field plots (18 m2) at 1-10

Nov. (1985 - 1986) 1n two successive Seasons,
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Coa~areial inoculun (okedin) was obtained from Agricultural
re3earci Centre Dept. of s0il Microbiology Conteining four eff-
active stralns of Rhizobla leguminasum,

Tha gzeds were nixzed with arable guz 48 % then okadipn was
eddad to th2 Beods 1in a sghadow place by the rate of 2 bags to
45 kg, sesd for the ecultivation of cne feddan,

The costed Beeds were then sown in th2o most soll immediately,
Superphogphata (16,5 % P205) and nitrokima (31 % M) ®ere used
for nitrogsa and phoaphorus fertilization. Potassium sulphate

(100 kz/fed,) was applied at the seme razte for all treatments.

A complete randomized block design, with four replicates

were used.

The treatments were as follows :

Zero ¥ P + 0 inoculstion,
W P + 30 kg, Bitro kima,
2 P +60 kg, ® T,
" P+ 90 kg, " "o

100 kg P + O kg. W W g
W " P+ 30 kg. " "o
" "P4+60Kz, " "
W " P + S0 kg. L "o,
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200 kg F + 0 kg, Fitro kima,
P +30 kg, Vv S

" " P +60kg, " T
P

+ 90 kgo W W

n . ]

The semples were ocollected from each treatment after
T weeks of sowlng the roois were throughly waahed with
running tap water, the nodulea on roots were isolated and

dried at 70, Cito determina ita dry weight.

All treatments were harvested at the end of the experiment,

the following data are recarded,

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

3. Total ¥ and P, crude protein content of lentil,

4. N upteke wes calculated,

5. Harvegt index (calculated eg = Seed yleld/plant x 100).

Total biological yield

RESULTS ARD DISCUSSION

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

& Such results lepd mora support to those recorded by Sharma
et al., (1971),
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On the other hand, Hussein (1977) recoxrded that the
applicatinn at 8,7 and 15 kg H/fed. hed no significant
affect oo zeed and straw yleld. The obtalned datg alseo
revealed a linear increase in the straw and sced yield by

increasing nitrogen fertilization from zero up to 90 kg/fed.

However, the highest straw yield and total biological
yleld was obtained by adding 60 kg.W/fed. Harvest index
decreassd gredually by inereasing nitrogen fertilizers
this may be due to the role of nitrogen in favouring plant
growth which consequantly ircreased the total biologlcal
yileld to seed yleld, Such results are in agreement with
those obtained by Iftikhar et al. (1971).

Hitrogen and Phosphorus fertilization showed a significant
effect orn ssed yield straw yield, totel blological yield aa
wall as, harveat lpndex a$ both seasons. Applying 100 kg.,P/fed.
+ 60 kg N fave the highly signifieant lncreease in seed yield,

Rizk (1979) roported that phosphorus applisd to lentil at
the rate of 80 kg P205/hr. gave signifioantly higher aeced
yiEIdc

The experimental results showed that the increase in
nitrogen over 60 kg showed decreasea in yleld. Thia may be

due to the rcle of phosphorus irn mstabolle processes,
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However, 30 kg nitrokima + 100 kg phosphorus was sufficient
to increase the average straw yield and total biological yield

at both seasonsy,

The obtained data also demonstrsted that harvest index gave
maximun value with the addition of 100 kg phosphorus + 60 kg
aitrogen/fed, In this connection it may be mentioned that
Mokamed g% al. (1981), stated that soybean responded to ¥ and
P applicstion when applied together,

Incrzasing phesphorus fertllization to 200 kz/fed, alao
increaszd geed and straw yield as well as %total biological
yield and hervaat index as compared with control plants.
However, N, P fertilization at the rate of 200 kg P + €0 kg
I/fed. gave the optimum increase effect of seced snd straw
yield as well as total hiological yleld esnd harvest index.
Additional supply of nitrogan to 90 kg Hitrokima tended %o
decrease this increase in spite of the absence of significance
in some cases,

- &

2..Effeot of different doses of superphosphate and nitrogen
on nodule~dry weight, N content apd H-uptake by lentil

geedsg

3 L]
Data in Table (3) showed that sead inoculation with apecifie
rhizobia precultivation in a virgin soil, significantly 1pcreased
the number and dry weight of modules over the control treatment

-

-242-




bt S SC T T WP PR A RO € GO R,

Women's Coll. Ann. Rev.
Vol. 15 (1950).

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

80118 slightly increased nodulation on the roots of these

treatments.

Thia may be due to the poor content of organic matter and
available nitrogen in these virgin soils, needed for the grow-

ing seedlings,

The combined effect of N and P fertilization had significantly
increased the nodulation of leatil roots by preducing gatisfactory
nodular tissues, Inereasing dese of phosphate fertilization had
significant effect on necdulation in the presence of nitrogen

fertilization, as the best treatment sahowed the highest signifi-

cant nodule dry welght was 200 kg P in combinaticn will 60 kg
Hifrokima/fed, These results are in harmeny with the finding

of Mohemed et sl., (1981) on soybean plants.

Data presented in Table (3) alSoe revealed that application
of Hitrokima without phosphorus at the different dosea uged
(30, 60 and 90 kg/fed,) significantly increased lentil seed
yield as well as 1ts totzal nitrogen content than the control
plents, However, the higher dose (90 kg Hii}okima/fed.),
ghowed a decreasing effect, &s compared with the other treat- o

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

=

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

4

P
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Thia essumption may be confirmed by the lower nodule dry
welght obteined by this treatment,

This effect could be alsc noticad in the preseace of
phosphate fertilization with tha *%wo levels uwizd (100 anmd
200 ¥g/fed,). Tha application cf Ca 3uperphosphzte with
the two levels used (100 & 200 kg/fed.) in cozbination with
N fertilization with Ritrokima insigniflcantly increased
ssed yleld and 1ts N coatent == well ms H-uptaie comparad

to the treatments recelved X-fertilizer only.

On the other hand, the higher dosz of superpnogphate
(200 kxg/fed.) incremsed the seed yield ard B-content than

tho other lsvels in the preaence of B-fertilizatior,

The optimun geed yield, H-content acd H-upteks 'was obtainad
when lentil plarts wers fertillzzd by 200 kg 3uperphosphate +

60 kg Hitrokima,

These results in egreement with tha fladipnzs of Sekbon gt 2l.
(1981). It cen be concluded that succeasful culiivation cf
lentil under newly reclaimed 20ils of upper Egypt needs continuous
inoculation of the seeds with specific rhizcbium in combination
with N and P fertilization, The reccxzrended dose of mineral
fortilization 1g 60 kg N/fed, as Nitrokime added at earlier
atages of growth and 200 kg P205/fed. as Ca-superphosphate.
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Table (2);

Effect of nitrogen end phosphate fertilization

on seed yield, straw yield and narvest index of

lentile crop, (Average of two =easona).

o e O . e - ey e B B

— ——— e -——

r ‘Seadd Straw  Totel Hervest

Ireatments Eigig/ %gg}d g%gii‘ index
fed, fed. ké;;gg.

1. Control - 0,98 0.670 827 19.00
2, OP + 30 kg N. "1.56  1.079 1328 18.75
3. 0P + 60 kg N. 1.61  1.119 1376 18,68
4. OP + 90 kg X. 1.93  1.019 1328 23.27
5. 00 kg P+ O kg N 2,15 0.993 1337 25,73
6. 100 kg P + 30 kg XN 3.20 1.175 1687 30.35
7. 100 kg P + 60 kg N 3.40 0.956 1500 36.27
8. 100 kg P + 90 kg N 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 N 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 e g

— e o
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Table (3): Effect of different doses of superphosphate and
nitrokime on nodules dry weight, N-content and Nz-
uptake by lentil seeds. (kg/fedden),

(Average of two seasons).

—— ——r e v -

———

Nodule N-content Seed N-uptake

Treatmenta gé?lgt' ogssgeds kg/fed. kg/fed,
plants

1. Control 0.00 2:89 156.8 4,53
2. 0P + 30 kg N 135 3.63 248.8 9.03
3. OP + 60 kg N 180 3.85 256.8 9.89
4, OP + 90 kg N 166 5.47 308.8 10.72
5. 200 kg P + O kg N . 225 3.82 344.0 13.14
6., 100 kg P + 30 kg N 368 4.24 512.0 21.72
7. 100 kg P + 60 kg N 478 4,36 544.5 23.74
8. 100 kg P + 90 kg I 410 4.26 416.1 19.00
S, 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
1l. 200 kg P + 60 kg N 821 4.60 686.4 31.57
12. 200 kg P + 90 kg N 535 4.37 6l2.8 26.78
L.5.D. at 5 % 148 0.06 -~ - -
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Table (4) : Chemical and mechaniczl analyses of Kalabsha goil,

Chemical analyses

Depth pH Caco, E.C. " Cations Anions -
(om.) in ) in (meq/100 gm goil) (meq/100 gm aoil)
(1:2,5 susp.) {1.5 mmhos/¢m) Nat &' catt  mgtt QOu HOO, c1™ moMl
°|Uo mlu. W.uu. o.mm NOHO o.Nm Hcmo O'UO o Ooéo Nto H.wm
u°|mo m.u OOH-N o.w.ﬂ o.qm O-H...N NOHO OINO ] O-uo Hlm Mooo

Mecheniosl analyses

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

- ——— ——— e ) e o g ik e g e A o - —
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