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ABSTRACT

The effrcienq' of some organic manures namelv biogas nanure. se\\.agesludge manure and garbage *unur. as well as u,heai gt.i"r ,"."lation u.itlr(Azospirillum brasirense) was studied. Results showed that inoculation of *.heatgrains with Azospiriilurn bro.siren.se led to the increase of nzosprrilta andinorganic phosphate solubrizers counts compared u,ith usi'g the organicmanures. No difference was obsen'ed in AzoJpirila and inorgini. phosphatesolublizers counts according to the t-'pe of organic manure. behl,drogenaseactiviqv differed accordi'g to the r_v-pe oio.ganic Lunur.. s.*:og.-riuoge ma'uregave the highest dehydrogenase activity.brganic carbon p.;;;"og. increasedwith application of organic manures compared with the biofertili zer andinorganic N-fertilizer. Ammoniacal and nit ate nitrogen 
"r-*.rr as totalphosphorus increased bv wheat bacterization with assocriati'e N"-fixer (rzo,r.brasilense). No differences *ere observed ir ai.i prr"rpt 

"",s 
ur'fiprication ordifferent organic manures- Concerning the effect or organi.-*;"nuring andbiofertilization on chemical componelts'of wheat. data showed that the N. p andK concenrrations were higher in case of biofertilizotion .ffi;#;r;h iii.organic manuring. Also. the results shou,ed that the grou.th characters and r,eldwere significantly increased. u'ith wheat grains bacte"rizatio' ;;*.d;i';;;organic manures and inorganic nitrogen fe-rtitization.

INTRODUCTION

wheat (Triticum aestivum L.) is the second important cerear crop inEgypt with increasing human demands for food. attempts are made to culti'atedesert areas with wheat. Nitrogen fertilization i, ", i"rp"nrrt factor inincreasing vierd of wheat. Maka*,i (1982) showedthatthe;;;ilof organicmanures to the soil encourages proliferation of soil ,rr"roo.guJrms. alsodehydrogenase and urease actii'itv.- organic carbon and avaitauifi, 
-ornitrogen

and phosphorus were increased wiitr ttre"appt,"utio, oio.g;;;;;il;, to u,hear
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plants. Vidyorthy and Nisra (1982) mentioned thattheapplicationof organic
matter increased the microbial population and microbial activitl' in the soil. as

well as. there was a significant increase in macro and micro-nutrients and -v-ield
of wheat crop. Mahmoud e/ al., (1984) revealed that the application of biogas
manure increased the dry matter and grains yield of wheat plants. Gomaa ( l99l)
reported that sewage sludge application to calcareous and sandv soils for u'heat
plants increased growlh and -vield and the concentration of heavv metals in
wheat grains were under toxic level to plants. For a nen source of organic
manuring and mean while from an environmental point of vieu- recl'cling of
treated municipal wastes is suggested. Decreasing the enormous consumption of
chemical fertilizers and mean-while minimizing health and environmental risks
both are prospectively flrfilled (Abou-Bakr and Omar, 1993). Maay studies
indicated the importance of inoculation with lzo spirillum brasilense for cereal
crops. Ishac e/ al., (1984) shou'ed that inoculation of wheat grains with
Azospirillum brasilense significantlv enhanced the grou-th of pheat plants and
the vield was increased. El-Haddad et al., (1986) found that seeds inoculation
with non-svmbiotic N2-f,rxing bacteria resulted in higher f ields and reduced N-
requirements fertilization to 50%. In addition to the benehcialeffectof N2-
fixing bacteria associated with roots of cereal crops. these bacteria are alio
reported to produce growth promoting substances which help in increasing
various soil microorganisms and crop yield (De-Freitas and Germida. 1990).
Youssef et al., (1993) reported that dry matter. grain vield and protein vield of
wheat were significantlv increased with inoculationbv Azo,tpirillum brasilense.

The aim of this study is to investigate the efficac-v of organic manures
amendment and biofertlization with,4 zos. brasilense on soil fertitliw and wheat
growlh.

MATERIALS AND METHODS

A pot experiment was conducted under green house conditions. The soil
used in this investigation lvas loamv sand (organic matter 0.'/oA.total nitrogen
0.07%" total phosphorus 0.047o. CaCO3 0.230 . pH 7.44 and E.C. 1.76 m
mohs/cm). It was obtained from El-Dir village. Qualubia governorate and the
soil samples were collected from 0-15 cm laver- air dried. ground to pass through
a 2 mm sieve and thoroughly mixed. 30 cm diameter pots were filled with the
soil (6 kdpot). organic numures used were biogas manure, composted garbage
and composted sewage sludge. Thev were added before sowing at a rate of 60 kg
Nifeddan, while the inorganic nitrogen fertilizer was added in two equal doses at
tillering and heading stages at the rates mentioned thereafter. All pots u,ere
supplemented with calcium super phosphate (15.5 p2o5) at a rateof30kg
phosphorus/feddan. Organic manures analyses are presented in Table (l).
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For preparation of Azospirillum inoculum, Dobereiner medium (197g)was inoculated with effective striin of Azospiriilun|brasitens" aiaincubated at30oC for 7 days rin the viable coun,,.oJt"J'in8ffi;ffi;lt groin, *.r.inoculated with Azospiriilum bra.ciren* i sou,ing time. There \\.ere se'e'treatments as follous:
l- Control in which no manure and no Azospirillum rvere applied.
? Biogas manure (60 kg N) + 30 t g N as arnmonium sulphate/fed.3- composted garbage 

{6g 
ut t'g * Io tg N u, ammonium sulphate/fed.4- Composted sewage sludge 1eO kg g i lO tg X u, u*n,oni,inl sutpt otVf.O.5- 

i;::o;ntt"t 
inoculum + u qioj", dose of inorgoni. N-i..tli zer (22.5 kg

6' Azospirillum inoculnm + a half dose of inorganic N-ferrilizer (4-5 kg

7- A full dose (90 kg N) of inorganic N-fertilizer/fed.

Four pots were used as repricates for even treatment in a randomizedcomplete block design. culti'ation pro..r, was performed br- so*,ing teninoculated or uninoculated grains or*rr.uitrrt ti,i^'ou'rr'i'ri),,,-ir..'rouno ,y ,neven pot. and reduced later to fir.e plants.

Sampling and determinations:
After 4-5. 90. 120 and lg0 days from.sowing. rhizosphere so' sampresof the developed prants uere taken ihese ie.ioo, were considered and referredto in the results dis

n*l*rx#,:il:::,T1,:'ill'lltiliii;T:i:"';:::i1"fr#:ilf ,xF

1. Microbiotogical analvses:
1-l-The populations oi_Azo'pirirtum wp. and inorganic phosphate dissorvi'gbacteria were chosen as representatives of arymbiotic N2-fixing bacteria andphosphate dissolvers. respectivery. *"*u.rr'"i'ii-r),ii,',i,i,,' 

"rpp. ond,inorganic phosphate dissoiving ou.t""u were determined on Semi-solidmalate medium (Dobereiner- rgTs) using the most probable numbertechnique (cochran. 1g50) and 6unt ano Rovira medium modified br
, ^ 

Abdel-Hafez, 1966).using tn" pfut" 
"orrntlnettrod, 

respectivelv.l-2-Dehydrogenase activilv 
"in 

the ,"ii;;';;r"yed b-v-' ttre mettroo described brcasida et ar.,, (1964). v-Y rrr!'rsrrruu (lc

Table (1): Analyses of the organic manures.
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2. Chemical anall'ses:
2-l-Organic carbon u'as estimated according to Black et al.. (1965).
z-2-Tolal phosphorus u'as colorimetricallv determined according to Troug and

Ma-v-er (1949).

2-3-Ammoniacal and nitrate nitrogen rvere estimated according to Morkus cl
al., (1982).

2-4-Total nitrogen was estimated in soil and plant samples using K-yeldahl
digestion method as described by Jackson (1973).

2-5-Total potassium was estimated by flame photometer apparatus according to
the method described bv Brown and Lilliland (1946).

At the end of the experiment. wheal plants were han'ested. then plant
height. spike length. spike u'eight. grains weighUspike. number of
spikelets/spike" fresh and dry u'eight of root and shoot svstenVplant u,erc
measured. Also. nitrogen. phosphorus and potassium were determined in shool
sy"stem. The obtatned data of grorvth characters u,ere statisticallv anallsed
according to Snedecor and Cochran (1982).

RESULTS AND DISCUSSION

Effect of different soil applications on microbial populations and
dehydrogenase activity:
1. Changes in Azospirillum spp. counts:

Data in Table (2) showed that inoculation of r.vheat grains u,ith
Azospirillum brosilen-re gave the highest counts of Azospirillum spp. during all
grolr'th stages compared u,ith the organic manuring. while" the lovr,est counts of
Azospirillum spp. \4'ere recorded in inorganic nitrogen fertilizer application.
Generallr'. Azospirillum -ipp. counts were almost similar when the soil u,as
treated b-v different organic manures. The counts of Azospirillum spp. graduallr
increased with increasing the grovth period to reach their maximal r.alues
during the grain formation stage and this was true in all treatments. similar
results were obtained b1' Makawi (1982) and vid-vorthl'and Nisra (19g2) u.ho
found that the addition of organic manures increased the microbial population
and microbial actMtv in the soil.

2. Changes in populations of inorganic phosphate dissolving bacteria:
Data in Table (3) clearlv indicate that inoculation u'ith associati'e N2-

frxers (Azospirillum brasilense) gave the highest counts ofinorganic phospha-e
dissolving bacteria compared with the other reatments in various groulh stages
of wheat plants. This result mav be due to the higher populations of Azo.spirillunt
spp. in this treatment. Also. the results showed that inorganic nitrogen fertilizer
gave higher counts ofinorganic phosphate dissolvers than organic manures. The
counts of inorganic phosphate dissolvers increased with increasing the groulh
period to reach their maximal values during the grain formation stage. This
increase is likely to be due to thebeneficial effect of root exudates and debries
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Table (2): Periodical changes-in popurations of Azospirilwn spp.
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Biogas nranure
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Table (3): periodical
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during grain formation stage' similar results were obsen'ed b1' mary.

i*.rfiguio^ (De-Fretias ani Germida, 1990' Mahmoud et a/'' 1993) u'ho

.^prruiir"o tirat. in addition to the beneficial effect of N2-fixing bacteria

associated with roots of cereal crops, these bacteria are also reported to producc

gowth promoting substances which help in increasing other soil

microorganisms and croP Yield

3- Changes in dehytlrogenase activitl: - -

Data in raure?+j inoicate that deh-vdrogenase acti'r'itr varied according

totheqpeoforgani.*unu"'Maximumdeh-v-drogenaseactivif'\orcurred$ith
,.*'ug. ituAg. manuring follos'ed bl garbage and biogas manuring' On the othcr

t unAl ir.,orgrnic nitrog"en fertilizei ihowed,the lowest values of dehl'drogenase

activit\,. Dehydrogenale acti\.iq, u,as remarkabll' high duringthe hrst gro$1h

stage(tillering)andtr-,.ng''o"uu1-decreasedwithprogressiveplantgroulhand
this was true in all treatmlnts. These results are in harmony with those obtained

t l- tt-S1"*i (1976) and Makawi (1982) who reported that dehvdrogenase

u.rini y increased during the initial period of plant growth and tended to

decrease thereafter.

Effect of different soil applications on nutritional elements:

1- Effect on organic carbon:
DatainTable(5)revealedthattheapplicatiorroforganicmanures

clearll. increased the organic carbon content ofthe tested soil comparcd rvilh the

inorganic nitrogen fertilizer treatments either in the presence or u ithout

Azoipirillum brisilen'e inoculation. This trend rvas consistent in all soil samples

allovertheexpenment.Soilorganiccarbonpercentagegraduallldecreasedu.ith
increasing the grouth period and this was true in all treatments' Manl' earlier

i.ruesdgalors revealed tirat the addition of organic manures increased the carbon

contentofsoilci'ai'r,1979andEl-Huseinyetal.,l988).Theresultsobtained
herein confirm these findings'

2- Effect on nitrogen forms:
DatapresentedinTable(6)emphasizedthatbothammoniacaland

nitrate nitrogen content of soil Yaried according to the O?e of soil applications'

Ammoniacal and nitrate nitrogen content rvere high in case of biofertilization

followed b.v organic manuri'i and inorganic fertilization. This increase of

ammoniacal and nitrate nitrogen in case of biofertilization ma)' be due to

nitrogen fixation by Azospiriirtrn brasilense. Generallv. the nitrogen forms

g."aiuur. increased with increasing growth period to reach their maximal values

during grain formation stage uno tttit was true in all treatments' These results

ur. ii iurrno'y wirh those ourutn.d by vidyorthy and Nisra (1982). and lshac er

a/.,(1984)whofoundthattheadditionoforganicmam[€sandwheatgrains
inoculation vttx,l,zo,sp*illum brasilense increased microbial activities as well as

macro and micro-nutrients of soil'
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at 30'C).
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Plant growth sta
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Azospirillunr + a qqArlef dose
N-fretilizer
Azospirillum r a hatf dose
N-frefilizer
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Garbage nlanure
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N-fre filizer
Azospirillurn + a half dose
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Table (5): Periodical changes rn organic carbon percentage
during various growth of wheat

Treatments
Elanf growth s

Heading C*i, Maturity

0 348

0.9s4
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0 356
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0 390

0.4s2
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0.'/43
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0.356

0.32s
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3. Effect on total phosphorus:
Data in Table (7) clearly indicate that the total phosphorus increased

with inoculation of wheat grains withAzospirillum bra.silen.se and this was true

in all growlh stages. Taking the organic manure source into account. no

difference among organic manures was obtained concerning their effect on soil
phosphorus content. In addition. total phosphorus decreased u'ith increasing the

grouth period and this ma1-be due to the phosphoms consumption bl cultir ated

plants.

Effect of organic manuring and biofertilization on chemical components of
wheat plants:

Data presented in Table (8) shorved the N. P and K concentrations of
wheat plants during heading and maturit-v stages. The results indicate that N. P

and K concentrations slightly di,ffered according to the growth stage and this was

true in all treatments. The inoculation of wheat grains rvith 'lzospirillurtr
bra.gilen.se in the presence of a half dose of inorganic N-fertilizer gave the

highest values of N. P and K concentrations at heading and maturiS stagcs

compared with the other investigated treatments. This could be attributed to the

important role of ,4zospirillunt hra.silense in N2-fixation process which uas

reflected on the nitrogen supplementation uptake b1. cultivated plants. With
regard to the effect of organic manuring on N. P and K concentrations in uheat
plants. data showed that the maximum N. P and K concentrations rvere obtained

with sewage sludge manuring followed by biogas and garbage manuring. This
mav be attributed to the higher content of sewage sludge manure of N. P and K
nutrients. which provides the cultivated plants with their nutritional
requirements. These results are in harmony with those reported by El-Haddad e/

al., (1986) who found that grains inoculation with non-symbiotic N2-fixing
bacteria resulted in higher nutritional contents and reduced N-requirements
fertilization to 50oA. Also, Gomaa (1991) reported that sewage sludge

application to calcareous and sand_v soils for wheat plants increased growth and
yield of wheat plants.

Effect of organic manuring and biofertilization on gron'th characters and
yield of wheat:

It is clearl-v obsen'ed from data in Table (9) that inoculation of u hcat
grains with Azospirillurn bra.gilense in the presense of a half dose of inorganic
N-fertilizer significantlv increased all studied growth characters except the fresh
weight of root system, compared with the other investigated treatments. With
resp€ct to organic rTurnures, no significant differences were observed in spike
length and number of spikelets/spike. On the other hald, there was significant
differences among organic manuring treatments concerning other investigated
characters. Also. data showed that wheat fertilization b.v inorganic-N fertilizer
gave the lowest values of growth characters and grain -v*ield. Similar results were
obtained by many investigators (Ishac er a/., 1984: El-Haddad er a/., 1986: De-
Freitas and Germida. 1990: Youssef e/ a/., 1993) who found that dn' matter.



Elficiency Of Some Organic Manures For Weat 635

Table (6): Periodical changes in nitrogen fonns during various
of wheat concentratlon,

Plant srowth st

Tillering Heading Grain
fornration

Maturity

Treatments NH4' NO3 NH4 NOr' NH4- NOr- NHl' Nor'

Control

Biogas nranure

Garbage rnanure

SewRge shdge manure
Azospirillunt + a quarter
dosp N-fretilizer
Azospirillurn t a half
dose N-fretilizer

N-ferlilizer

Table (7):

Treatmenfs

Confrol

Biogas nlanure

Garbage nlanure

Sewage sludge {nanure
Azospirillum + n quarfer dose

N-frptilizer
Azospirillum + a half dose

N-fretilizer

N-fertilizer

13 \"t 12 19

16 24 23 48

22 26 2s 4l

18 26 29 4'.7

25 30 34 50

26 31 38 56

l8 24 27 36

10 12

l8 22

20 23

2t 24

26 19

33 20

24 20

l0 t4

18 26

2t 32

13 28

28 32

30 38

22 24

changes in total phosphorus during vanous
wth sta es of wheat (concentration. ppm

Plant srowth sta
Tillering Ilcading Grain

formation
Maturity

4',t0

832

842

863

1132

1872

1032

440

816

819

860

I 700

I 806

1019

42t 366

809 ',194

810 710

817 783

1683 l5l2

1793 1680

993 889
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Table (8): N, P and K concentration (pprn) during heading and

maturiW sta of wheat plants.

Potassiurn

Treatments @ I\{rturlty Hea4ing N{slu-rltY

Control

Biogas manure

Garbage manure

Sewage sludge manure
Azospirillum + a quarter
dose N-fretilizer
dzospirillunr + a half
dose N-fretilizer

N-fertilizer

820',7 89',77

14582 14890

t2124 12630

14990 15413

12436 12836

15863 16471

16688 17190

989 I ls34 12'790

1784 22634 22133

159S 19650 204'10

l95l 23195 23980

t645 20156 20809

1958 24089 25075

2t7't 22047 22860

892

1745

I 535

1897

1574

l88l

2t12
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grain yield. plant height of wheat were significantly increased bl.inoculation
with Azospirillum brasilense. In addition. VidJ'orthv and Nisra (1992).
Mahmoud et ol., {1984) and Abou-Bakr and omar (1993) reportedthatthe
application of organic manures increased the dry matter and grains yield of
wheat as well as decreasing the enormous consumption of chemical fertilizers
and meanwhile minimizing health and e4viromental risks both are prospectively
tulfilled. :
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