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ABSTRACT

Four on-farm trinls were carried out in farmers fields at the old
and newly recliimed lands (two sites euch) in Minla Governorate
through the two sncoessive winter  growing seasons 19951996 wnd
1996/1997  This s to evalume the effect of inoculation with &
leguminosarnm  (hiovar)  Vicear  as sffected by nitrogen and
phosphorus  fertilizntion, used as soil or  foliar spplication, an
nodulation, growth, N.uptake and yiekd of faba bean

Al the 0ld land (clay loam soil), Bhizobive inoculstion dd
increase the number and dry weight of nodules us well ns dry weight
and Nsontent of shoots by 12.2, 24 8, 31.1 and 25.6%. respectively

Inoculution of faba bean with rhizobia combined with foliar
application of N and P fertilizers in particular gave the highost
significant increases in seed yield, The inoculated plants that received
uren twice, 60 and 90 DAF and POy, three times 30, 60 and 90 DA
recordod the highest seed yield of 4 87 on/ha

The Inoculated fsba bean grown in newly reclaimed areas
(sandy soil) without fertilization led to an increase in number and dry
weight of nodules by 156 and 21.5%, respectively, Such increase
reached 304 % and 553 % in number and dry weight of nodules
when  inoculation  wis  combined with folinr application  of
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mitrogen and phosphorus fertilizers. The inoculated faba bean plants
gave significant increases in shoot dry weight and N-content as
compared 10 the uninoculated ooes. Abso, inoculation with rhizobia
combined with the application of urea, twice, 60 and 90 DAP + 067
PO, throe times, 30, 60 sod 90 DAP gave the highest veed yiekd
(5.59 waha). This amounts 10 an increase of 0.67 toaha (13 6%) in

vigoe (Schomberg and Weaver, 1990). Allos and Bartholomew (1959)
found that the quantity of Ny-fixed by clover (Trifolinm repens)
increased by 25% doe 1o the addition of low but not high N levels
Auhmd-h-dN“ph-Md-yha-a

Nyfixation by soybean (Morris and Wesver, 1947)
Rhtoblvm inoculation combined with & starter dose of N (10kg
follar application of micronutrients

i
ff

soed yield (Hussein of ol 1993). Amer (1978) found that foliar
spplication of phosphorus up 10 500 ppen significantly increased dry
matter of both maine and fabs bean Hussein ef ol (199)) noticed
that soil and foliar application of phospborus significantly increased
Mw“mnﬂu.‘a&hﬁynﬁm
1980) concluded thet foliar application of urea st early pod
formation increased seed yield of soybesn by § 3%
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This work was carried out to evaluate the effect of Risizobium
inoculation and different application methods of nitrogen and
phosphorus fertilization on nodulstion, growth, N-uptake &nd yield of
faba bean

1, MATERIALS AND METHODS

Four on-farm trials were carried out in farmens” ficlds at the old
and newly reclaimed lands (two sites cach) in Minia Govemorate
during 1995/1996 and 19961997 seasons. A major objective was 10
study the respoase of faba bean to rhizobial inoculation as affected by
soil and foliar fortilization with nitrogen and phosphorus. The
following treatments were excuted -

I+ Un-inoculated + un N-fortilized.

2 Inoculated.

3~ Inoculated +23.8 kg N/ha slow release fertilzer (SRF) + 71 .0 kg
P05ha

4- Inoculated +23.8 kg N/ha ammonium sulphate (AS) + 71.0kg
P0yha

3- Inoculated + urea (1% folisr application) at 60 days of planting.

6- Inoculated + urea (1% foliar application) st 60 days of planting ¢

P70, (200 ppm foliar application) st 30, 60 and 90 days of

planting.
7- Inoculated + urea (1% foliar apphication) twice, 6 and 90 days of

planting
- Inoculated + urea (1% foliar application) twice, 60 and 90 days of
planting + P;O, (200 ppm foliar application) at three times, 30, 60
and 90 days of planting.

Complete randomized block design with four replications was
used The plot size was 14.4 m’ and harvested area was 10.Sm’. Faba
besn sceds(cv. Giza 674)were inoculated with vermiculite-based
inoculant containing K. leguminosarum biovar viceae at a rate of 400
§ inoculant per 40 kg sceds using 165 Arabic pum solution. Faba
besn plants were up-rooted after 70 days of sowing and assayed for
number and  dry weight of nodules , dry weight and Ncontent of
shoots. At harvest, fuba bean seed and straw yields (ton‘hectare) were
estimated
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Statsticnl  combied  analysis was applied according W
Mclntosh (1983),

3. RESULTS AND DISCUSSION

3.1, Old lands (clay loam soll)
S.L1 Effect of Rhizobium inoculation und NP fertilleers on fuba
bean nodalation, growth and N-uptake

Data in Table (1) show that rhizobial inoculation did not have
any significant effect on nodulstion The highest number and dry
weight  of nodules (39.7 nodules/plant and 1893 mg/plant) were
obtained by inoculated plants that received urea twice at 60 and 90
DAP as a foliar application,

The inoculated plants and fertilized by ammonium sulphate
(AS) did not record aany significant differences in nodule numbers and
dry weight as compared to those fertilized by N-slow release
fertilizer, Significant increases in dry weight of nodules (1893
mg/plad) were obtained by the inoculated plants received urea twice
compared o the other trestments. In general, Rhizodium inoculation
increased the number and dry weight of nodules as well as dry weight
and N-comtent of shoots, by 12.2, 24.8, 31.1 and 25.6%, respoctively
a8 compared to the uninoculsted control. The results are in agreement
with those obtained by Monib ¢t al,. (1994) and Hussein ef ad., (1997)
who recorded that rhizobial inoculation significantly Incrensed
nodulation of faba bean.

Concemning shoot dry weight, there were no significant
differences among all NP-fertilized treatments under inves!

(Table 1), On the other hand, inoculated plants yielded an increase of
J11% in plant dry weight over the uninoculated ones.

Regarding shoot N-content, the untreated plants had the lowest
amounts, Inoculation increased N-coutent by 25.6% over the control
plants (Table | ). These results are in harmony with those obtained by
Jacobsen (1985) who reported that shoot blomass and N-content often
increase  with increasing nitrogen, phosphorus and  rhizobial
inoculation, Also , Monib ez al, (1994) found that N- fertilization or
inoculation had the highest stimulating effect in increasing shoot
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dry matter and shoot N-gontent of faba bean plants

3.0.2, Effect of Rhigobium inoculation nnd NP fertilizers on fabs
boan yleld

Data in Table (2) demonstrate thit inoculation with ehizobla
increased faban  boan need yield by 0.28 wa/hn (8.8%) compared with
uninoculated treatments. There were no significant differences among
inoculation troatments alone or those combined with NP fertilizers
applied to soll. Whereas, Rhizobium inoculation combined with foline
application of urea once or twice and POy three timey gave
significant increanes In seed yleld over inoculated one. Rhizobium
inoculation combined with foliar application of urea once or twice
resulted in no differences (4.35 and 4.33 ton/hn, respectively). These
values were respectively Increased with 0.2 ton/ha (5.1%) nnd 0.54
tonha (12.5%) by receiving foliar application of 1,0, throe times.
These results are in agreement with those obtained by Hussein ef al,,
(1997) who reported that the thizobial inoculation Increased seed and
straw yields of faba bean by an average of 0.69 ton/ha and 1.08
ton/hn, respectively,

3.2, Newly reciaimed tandy (xandy solln)
321, Effect of Rhizoblum (noculation and NP fertilizers on fabe

bean nodulation, growth and N-uptake

Dutn of faba bean nodulation (Table 3) revealod that
{noculation without fertilization bed to incroases in number and dry
weight of nodules by 156 and 23,5% over the uninoculated plants,
respectively, On the other hand, such increnses levelled to 30.4 und
§5.3% when inoculation combined with foliar application of NP
fertilizers. In addition, urea applied to the Inoculated plants at 60
DAP or 60 and 90 DAP recorded similar reaults in number and dry
welght of nodules. Botl treatments in the presence of P-fertilization
resultod in no significant increases in nodul ber und dry welght.

The inoculsted plants recelved uren, twice (60 and %0 DAFP)
and B0, three times (30, and 90 DAP) scored increases in number
and dry welght of nodules belng 30.4% and 55.4%, respectively, over
the uninocalated control plants, These results are n harmony with
those obtained by Bottomly (1992) nnd Hussein ef al, (1997) who
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reported that phosphoeus fertilization combined with rhizobial inocul-
avban led to better nodulation and higher increases in yield of soybean
and Ffobu bean grown in clay Joam soll

Vable  (2):Effect  of  Rhizobium inoculution, nitrogen and phosphorus
fertilization on ylelds (ton/hectare)” of fabn bean grown In old land

al Minis Governorate (combined two years of 9596 and 96/97),
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The inoculated-unfertilined plants gave significant (ncreuses in
shoots dry welght and N. t s pared 1o the uninoculated
ones. Also, inoculation combined with NP- fertilization resulted in
significant increases i shoot dry welght and insignificant increases in

shoot Necontent. Values of shoot dry weight ranged from 13.7 . 15,9

wnlnat and shoot N-coatent from 463 04 10 49100 mg /plant

Table (41 Effect of Rbizotuem inoculution, nitrogen wnd phisphorus fertilleation s
ylemds (ton‘hectare)’ of faba bean grown In wewly recluimed ares wt Minle

Govvrnorate (combined two yeurs of 9596 sod 297),
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The results of shoots dry weight and N-content are
agreement  with those obtaited by Tarrad und Saleh (1995) and
Monib et al, (1993) who reporied that N-fertilization or rhazobial
inoculation had the highest stimulating effect in increasing shoot dry
matter and N-content of suybean and faba bean plants grows i ¢lay
loam and sandy sulls, respectively.

322, Effect of Rhizoblum inoculution snd NP fertilizers on fabs

bean yickd

Data in Table (4) reveal that inoculuted unfertilized plants gave
significant increases in seed yiehd and non - significant increascs in
straw yicﬂbyo.ﬂullhl(llés%)mdo.muwha().bm)mume
aminoculsted  omes, respectively. Six out of seven moculated
trestments recorded  significant incrosses in seed yield over the
uninoculsted control. On the other hand, there were no significant
differences hnedyieﬂhctwmtbeinowlﬂadwuwubm
with soil lppliwionoandeuﬁlizu!.howhﬁonwﬂhmbobh
combined ﬁmfmwdm(mwmwbl\?)ﬁ
Ppuﬁmlhu(m,wd”nu)maumehimm)"-cld
(5.59 tonha). The Intter treatment significantly increascd seed yield
as compared nm&mﬁwwﬂmcmmm
woil application of NP fertilizers This covld be due to the stimulative
effect of folinr application of N and P fertilizess on nodulation,
growth and N-uptake which was consequently reflected on seed yield.
These results are in sgreement with those obtained by Idris et al.,
(1989} who reported that spplication of phosphorus significantly
increased the grain and straw ybelds of chickpea as compared to the
control . The same trend was obtained by Atta and Rabie (1986) for
lupine plunts grown in sandy soil and Monib ef ol , (1994) for faba
bean plants.
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