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ABSTRACT

The present work concerns to study the sio-erganic fortilization of whear
under newly reclaimed soils. The aims of the present study 15 to reduce the
full dependence on chemical fertibzers and keep high producnivity ol wiusar
in the same time. To achizve the aims of this study, four enriched composted
heaps were made from rice stravw and fltermud caks at ravioof 121 by
weight, then all heaps suppleinenied by chicken manure. Compast rype (Hy)
was considered as a control, while (1) reccived the minesal avvendments of
bentonute, rockphosphate and mangancsc-ore.  Compost tvpe {H:) received
biofertiizers of collulolvtic fungi, dzerobacter chroococcnm and Broifins
megaterinm, Compost type (H)) received both mineral amzndments and
i hiofertilizers. All heaps were asrobically composted tll maturation (after 75
: days) and stored for 380 days after maturation, The physical. chemical and
I biclogical changss during the composting process  and stmage were
' evaluated, Also, the degres of maturity were tested.

A pot experiment was carncd owt under grecnhouse conditions 1o sulect
the most swtable mte of compost application {for wheast growith onder sandy
soil conditions.  Also, another pot oxperiment was conducted under
greenhouse conditions to evalvate the response of wheat to Azarkizobinm
ingeuialion, compost application and different N-levels under  sandy seil
conditions. Finally, pot and fizld cxperiments were concucted to study the
cffect of selected compost types combincd with Azorfifzabinm Inooulation
and different N-levels, comparad to the recommendod dose of N-fertilizer an
wheat growth wnder sandy sal conditions.

The abtaincd results from monitoring of the composting process shawd
that  temperaturs reached maximum values within -3 davs after sach heap
turzing, then droppid (o e similar to the ambeent temperzlure at makarity
with  glightly higher temperatues m amended heaps as compared to the
unagmended  ones  Furthermore, WH.C, bulk donsity, E.C. total NPE.
soluble-N and  available P and K were mcreased with progressing the
composting process and storage. Whils, 0.C, OM and O/N razic were
decreased. The changes were greatly affected by the applicd amendiments. lo
add:ticn, 1he tolal counts of mesophilic bacleria and actinomyectes showed a
hele ncrzase at early intervals of composting process, then they gave o high
ingrease Ll the end of e process. On the other hand, the total sounts of
i thermophilic microorganizme, mesephilic fimgi and cellulose decomposers
gave o high cousts at curly intervals, then they declingd at the end of the
contposling and storags. Azetobicter and acid producing bacreria recorded a
shight high couats in matured composts and £iere is an slicht redoction in
counts of both microbes ar sterape. In addition, all composied heaps at
materity showed a drop i temperature 1o be similar to the ambient
lemperature, while pHotested  wider cnacrozie conditions secorded an
| L alkibie vilues. All raties ol Lhe mesophilic/thenueplulic microargaisms
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wirz mord than 10 The ratios of EJ/Eq (2xtincticn coefficient) for all heaps
was relatively lower which indicates g large particle 51z and characterized
with humic acids more than folvic acids. Amended heaps showed higher
activity of dehydrogenase and nitrogenasc  activites comparcd to the
unamended oncs. Also, no inhibitony effect was appeared from using of
cotupest water exteast of all heaps dunng the germination test.

The obtained resulis from the first pot expeniment showed that there are
sionificant  differences  benwveen application rate of zero and 5 ton
compostfad on wheat growth under sandy seil conditions, while there were
no significant differences  between 3 and 10 tonffed. Application of 3 ar 10
tan compost/fed improved chemical properties of sandy soil.

The obtamed results from the second pot experiment showed that the
response of wheat plants o Azorkizobium ingculation, different cotnpost
typet and  various N-levels was significant. The respoase of wheat to
applicativn of any (ype of compost (parlicularly He or Hy) combined with
inoculation pave higher results of plant growth, NPK contents as well as
vield and some  vicld parameters under sandy soil conditions. The respooss
of wicat 10 Azorfizobium inoculation combined with different N-levels
showed that using hugher levels of N-fertilizer with or without inoculation
gave higher vatues of wheat piant growth, NPK wptaks as well a8 vicld and
some yicld parameters. The respouse of wheat to cownpost types {Hy or Hz)
combingd with 23 kg N/fed pave grain vield similar to ar higher than these
obtaired by the full dose of chemizal W-fortlizer. Ou the other hand,
Azorhizobium inoctlalion showed no significant effece on fe sandy soil
propertiss, whilz application of compoests fo sandy soils led to improve their
chemical properties, particularly comipost tvpes (Hy or Ha).

Alsa, the  results of the third pot as well as the held cxperiments
confirmed that application of compost types (H. or H:) plus 25 ke N/ted
cornbingd with Arorhizebdinm  inocubation give wheat graum vield stimilar to
thoze  obtaieed by the eeommended dos: of chemical N-fertilizer.
Application of campast types (Hy or Hy) 2o sandy soils led to imarove their

chemical proportics, —
A
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was appeared from using of compost watcr extract of all heaps dunng the
perminalion Lest,

The obtamed vesults from the first pot experiment showed that there are
signtficant differences belween applicatibn rate of zero and 3 ton compost/fed on
- wheat growth under sandy soil conditions, while there were no significant differences
between 5 and 10 ionffed. Application of 5 or 10 ton compost/fed iroproved chemical
properties of sandy soil.

The obtamed results from thc': scoond pot experiment showed that the respone
of wheat plants to Azorhizobiim inoculation, different compost types and various N-
tevels was significant. The response of wheat to application of any type of compes
- (particularly H; or Hy) combined with inogulalion gave higher results of plant growtl:,
NEPK contents as well as yield and somne yizld parameters under sandy soil conditiare,
‘The response of wheat to Azarhizobium inoculation combinad with different N-levels
showed that using higher levels of N-fertilizer with or without inoculation gave higher
- vilues of wheat plant growth, NPK uptake as well as yield and some yicld parameters.

The response of wheat to compost types (H, or Hy) combined with 25 kg Nifed gave
arain yield similar to or higher than those obtained by the full dose of chemical N- -
fertilizer. Om the other hand, Azorhizolinm moculation showed no significant effect
on the sandy soil propertics, whilz application of composts to sandy soils Ied to
improve Ltheir chemical praperties, particularly compost types (Hy or Ha),

- Also, the results of the third pol as well as the field experiments confirmed that
‘application of compost types (IL or IIy) plus 25 kg Nffed combined with
Azorhizobium inoculation gave wheat prain yield similar to those obtained by the
recommended dese of chemical N-fertilizer. Application of compost types (Hy or Hy)
to sandy soils fed to mmprove their chemical propertes,



ACKNOWLEDGMENT

The author wishes to express his sincere thanks, deepest gratitude and
appreciation ta Prof. Dr. Moawad K. Zahra, Prof. of Agricuitural Microhiology ;
Prol. Or. Zakla A. Helmy Prof. of Agriculturai Wicroblelogy, Faculty of
Agricultire, Caire University and Prof. Dr. Saleh A.Saleh Head of Research,
Bepartment of Agricultural Microbiology, Solls, Water and Environmeis?
Research Institute, Agricultural Research Center [RRC), fikza for their active
supewvision, helpful goidance and continuous assistance in writing aud
preparing this manuscripl |

~ I'would fike to show my whole Gearted and best thanks to all members

of Biofertilizers Production Unit, Department of Agricultuzal Microbialogy,
Soils, Water and Environment Research Instilute, Agricultural Research
Center (AN C], Giza Tor their yreat help and for use of all facilities.

Thanks are also extended to all staif memhbers of ngrlculiural
Microbiofogy Dent, Fac, Agtic. Cairo Univ., far thelr valuable advice ang.
cooperation,



CONTENTS

L INTRODUCTION. ...ttt e emmme e ceveerrsss st b s sasssa s seessnees
1, REVIEW OF LITERATURE.. v sesssassinsanans PP
2.1. Bioconversion of organic wastes t0 COMPOSti. e eeeccoecceovrrnnns
2,1.1. Common materials for composting...........evenienas O
2.1.2. Composting methods.......cceeeeimesnienien theseeerinrrnresrrra e e bainan .
2.1.3. Parameters influencing the composting process.....ueu.......
2.1.3.1. Temperature.........o..... R vrerrsvernarsrnniaase
2.1.3.2, MOisture....vvrmrrinserimssssnmmianne oSN RE iR P R N
2,133, ACTAIIOI e ee e eevrrerr s vab b e eecsmam e s b sr e en e eeo s
2.1.3.4. Particle size .. wommmemmmsonimnion T
2.1.3.5. pH............ dreeinras s beornsasmrensssnnianenssrans srenersnniassrrnne
213,00 CIN PATID- ot arsas e e e s sss bbb e e eeeems emeevememen
2.1.3.7. TiMeuiciriirecricanrnrnsrrrmrasnsssses trerrrrsaEs s s s astanantves ryraras
2,1.4. Changes in materials during composting process.. e
2.1.5. Measurement of cCompost MAturity...ouoveecoerveeeeeeeceeeeoesnroraes
2.1,6, Enrichment of compost......... PPN brarerreiaarrans
2.2. Effect of compost on enhancement of new reclaimed sandy
SIS ettt s rner et e e e et b nannat b
2.2.1. Physical propertics......cocoveermeisssssesisenn. breversnsEsreserran e s atadenns
2.2.2, Chomica] propertieSm i inisn msssis sieiie e cocrnes sorssnsess
2.2.3. Nutrients availability......cocviice e srcnsrersenseons st
2.2.4, Biolegical properhies, .. rev e bhrrtrarenensasanias
2.3.Effect of agricultural wastes and compﬂst on crop productivity,
2.3, 1, Growth and yielth ..o cccmrriesss e e mssrs e s sanes
2.3.2. NUITitional STAIUS....covvvcree s seesten e e s e st steercenms e renes
1.4. Response of non-legume erops to bacterial inoculation, ...
3. MATERIALS AND METHODS. ..o nmeservcrssmrsssssssssssceeessenses
3.1 Preparation of COmMPOoSh. i miecssisrar crserressesesssass sesns.s
3. LE MICro-0rganmiSms USE...v i ssreessrsesnnssomssssesssverans soses
3.1.2, Raw materials s iiimiicieiososressrnsssrssasameeessmsessssessans
3.1.3. Steps of compost Preparation, . e vresssseenene e esseses
J.1.4. Moniloring of composting Process... .o oveviceienseeseeevsrsenns
3.2, Media S8 uuimecnsirssecsiar e rerms s besi s s v eseess sbesese s smeee e
3.3. Methods of analysis............. et ELeR AL s nsans e E b arenne s e e e e rrans
3.3.1. Raw materials and periodical compost analysisw.w....vo..,
3.3.1.1. Chemical and physical determinations.......oomvvvemeeennen..
3.3.1.2. Determination of microbial population in comyposi........
3.3. 1.3, Mceasurement of compost matarity.....ooveviveeecceerenennas

3.3.2. S0l AMAIYSiSernnioe i e s e e



3.3.53. Plant analysiS. e mmemrmemsmscsmsismmeesmminsi veerrerssanri
3.4, Pot experiments..........covvemreenninnss Pneeearher b sean s st en s saaR s prrrrrear s
J.4. 1. The first pot CXPeriment i rererecsernssessescseoeeeennes
3.4.2. The second pot experiment........... O S
3.4.3. The third pot experiment.........coeereinene rrnarrrss e s s s naaatnana
3.5, Field experiment. ettt s s s s esaae s seenns
3.6, Statistical analysis......... bhbetansrnareenrnreasssRnnan Vessnroransssnns sanmssrsasans

4, RESULTS AND DISCUSSION ... v innsemae e o rssseesssesssssns
4.1. Physical, chemical and biclogical changes during cemposting
process and storage......u.... O
4. L1, Physical CHamges. . e nessssosssscsessassessmmaeessss srsssssnmsss
4.1.1.1. Temperature.....uu... Neetrminn s aanns e i tritsrnnenarranrareenaraanas
4.1.1.2, Water holding capacity (W.ILC. ) ceneviivenns brbbrseesannres
. 1.1.3. BUIK density ..o veceiremreerniisvece e v vna e smss s smmsssnsan
4,1.2. Chemical changes.. . ..ovevereissssnsssises. bervmrerreinere Lt ar e
4021 pHeciiree v renensmin teesararrnresrsias st aans berrerraseriansinnaanas
4.1.2.2, Electrical conductivity.......ovieivon s teersansssnaseans
. 4.1.2.3. Organic carbon and organic matter . overrecrsnan
4.1.2.4, Total 11T A Tl | T O esrbnmrenreraases
4. 1L2.5. C/N ratio.. e rinnsensrane Vessttrereraaretnsimnsesnnees
4,1.2.6. Total phosphorus and total potassium.....o.eeeeeeeermnnrnnn,s
4.1.2.7. Soluble nitrogen, avml.ahle phosphorus and available
POTASSIUM v rrrrrersrnmrsenarnens Saesrmarsreramtassinsiaannias rerrsrerasnnrns
4. 1.3, Microbial Changes.. i ieceeiecnsasrasseee s smeeeeemecnesresresanes
4,1.3.1. Total counts . of mESﬂ]]hilll: and thermophilic
MICrEOrganisms. ... PR
4.1.3.2. Counts of mesophilic and thermop!uhc cellulose
decomposers........ TP LA e PR NS R EabL bpranerrs
4.1.3.3, Counts of Azetebacter and acid producing bacteria......
4.2. Evaluation of compasted heaps at maturity. .. oeeeececevvvrrensnns
4.2.1. Some physical, chemical and microbial activity tests...........
4.2.2. Cress seed germination as a Diological testemicerrreres
4.3, Effect of dlfferent levels of composted materials on wheat
grown in pols under sandy soil conditions compared to the
recommended dose of NPK. ...t se e s ees s e
41.3.1. S0me growlh pArameters. ... ceevrsseressirisn seeeeemnseseesen s
4.3.2. Totul contents of N, P and Ko...ovooveeeveerieicene e e s s snean.
4.3.3. Seme chemical properties of SANAY S0Hveoeeinerovsesesesseses
4.4. Respanse of pot-grown wheat to Azorfizebinm tnoculation,
compost application and different N-levels under sandy soil
L‘[}rl{“ﬁm]ﬁ ......................................................................................

4 -[- 1.1, P]dlli orowth of 6)- (hy nld wheat pl:mtq eesarrrrn
1.4.1.2. Total contents of NPK of 60-day old w heat plﬂuh

61

61
61
61
63
6
67
67
69
70
70
73
74

76
80

80

54
86
86
88
94

Hi
96
09
102

106
107
107
109



Page

4.4.1.3, Some yield parameters.. oo, Vovsmmnnrrerirane 110
4414 Yield of wheat.....o e 110
4.4.1,5. Crude prytein percentage and NPK yield of grain and
L i LU UV O RSP 111
4.4.2. Response of wheat to compoest application...e e eee e It2
4.4.2.1. Plant growth of 60-day old wheat plants....ennne. 112
4.4,2.2, Total contents of NPK of 60-day old wheat plants.......... 114
4.4.2.3. Some yield DATAMEtErs.. ... oo ieveveri s sers s veseseseeeeee e e 115
4.4.2.4. Yield of wheat.....ccnnn HAee e Ee SRR R R LR 444 e 116
4.4.2.5. Crude protein percentage and NPK yield of grain and
] 8 POy 116
4.4.3. Response of wheat to different N-Ieveis ......... evrererearsiannransnns 117
4.4.3.1, Plant growth of 60-day old wheat plants....cocceveemenevernnnn 117
4.4.3.2. Total confents of NPK of 60-day old wheat plants.......... 119
4.4.3.3. Some yield parameters...un.. brvererssnrrvasrsrasesnarsrareeanaren 119
4.4.3.4, Yield of wheat............. e nEEEYS R ALASEE A 1S e R b er a4 enen s v et amans 120
4.4.3.5. Crude protein percentage and NPK yield of grain and
Bl AW et srrrrras e e r b amt e e e s e r e e rram s e ae s nad s raa s b 121
4.4.4, Response of wheat to inoculation with azorhizobia
combined with compost applicatio...c.ovecvreecrieeiiieaiescsrrrons 122
4.4.4.1. Plant growth of 60-day ol wheat plants....ovuveeencceeeee 122
4.4.4.2, Total contents of NPK of 60-day old wheat plants.......... 125
4.4.4.3, Some yicld PArameters. .. enee s seereessessssarssesans 126
4.4.4.4. Yield 0f Whet e ccvirisses e e s e e rsans 126
4.4.4.3. Crude protein percentage aml NPK vield of grain and
8 1 OO 127
4.4.5. Response of wheat to inocubatien with amrhmnhm '
cmnbmed with different N-evels... PO 7.2,
4.4.5.1. Plant growth of 60-day old “hcﬂt plnnts ......................... 128
4.4. i 2. Tolal contents of NPK of ﬁ[]l-:la}' old wheat p]anh 128
4.4,5.3. Some yicld parameters.. 131
44534, YIell 0 Wheat s srrisenissssns e cermae s sermesernres 132
4.4.5.5. Crude protein percentage and NPK vield of grain and
S N ¥ et ar s e b bt e nne e b n b e e e e b enbma 132
4.4.6. Response of wheat to compost a [)piicﬂtiun combined
with different N-levels... 133
4.4.0.1. Plant growth of Gﬂ-da} D][] nhmt lﬂfltlt‘:'. 133
4.4.6.2. Total contents of NPI{ of 60- {];l}’ nld wh{:at pl.mts .......... 137
4.4.6.3. Some yicld parameters.. PP PRPTRR . 7
4.4.6.4. Yield of wheat... 138
4.4.6.5. Crude protein |](:ICEﬂtﬂg{‘ ami *\1]-‘11 }“IL|{| 1 grain and
straw.. 139

4.5. Effect of Amn’nzﬂbumrmmuh!mn mm[mst applmmun anﬂ
diffecrent N-levels on some chemical propertics of sundy suil
after harvesting of wheat plants........oeee e 144}



Page

4.5.1. Effect of Azorlizobitettt I00CUITION. wciiererrenrereereorsrorsssssasssrrss t41
4.5.2. KEffect of different composted matertalS..oeveeevee 141
4,33, Effect of different N-levels. ..o samomsmssssissrssssessnsssss soeees 145

4.6. Effect of selected compost types combined with Azorfiizobiun
tnoculation and different N-levels as compared to the
. recommended dosc of N-fertilizer on wheat grown in pots

under sandy soil conditions.. .. S 147
4.6,1. Plant growth of 60-day old wheat plsmts ............................... 147
4,6.2, Total contents of NPK of 60-day old wheat plants.......coeeu... 150
4.6.3. Some yield parameters....cu. Ve rbreranareesrinas e reeesresesint s runraanre 153
4.6.4, Yield of wheat.......ccovnicieniine e eesee s sn v errreersrnosas . 155
4.6,5. Crude protein percentage and NPK yield of grain and

SEEAW. imrnsemmmmsasnansinsessnsnns PSP 138

4.7. Effect of selected compost types combined with Azorhizobium
inoculation and different N-levels as compared to the
recommended dose of N-fertilizer on filed-grown wheat

under sandy seil conditions....e o, trbntsreriressnrenraian 161
4,7.1. Plunt growth of 60-day old wheat plants.........ccoccoeeeeeeenernens 162
4.7.2. Total contents of NPK of 60-day old wheat plants.............. 104
4.7.3. Some yield parameterSu e rrrrerressnerinssssrmase s e 168
4,74, Yield of WREAT . v n s e 170

4.7.5. Crude protein percentage and NPK yield of #rain and
L 0 1 N otntherRaRE S sRRaAN Eeaara AR AAR bbb 173

4.8. Effcct of compost application an some chemical propertics of

sandy soil afier harvesting of Wheal. v ccvverrerrrcerersssmenns 176
CONCLUSION................ Ceereresere e et e e e RR Attt e e ret et 182
© S SUMMARY .. eres et eb e e e E b e ar e 184
0. REFERENCES.....ocoe ettt s ras s s sas erss s it e vt ecmrssan v 195

ARABIC SUMMARY



Table
No.

[

11}

Il

LIST OF TABLES

Some aunalytical data of used organic residues for compost
preparation . and  farmyard manure used for the field
eXPeriment. ... ddsiesressennsa e e naans bttt arrrr T rererearrraT iR R raLar

Some chemical properties of mineral materials used for compost
prepa]‘utiun llllllllllllllllllllll R RPN AP FINEF I NAA+FINNFFANR IS AR dd AR philipdrduprIFrERTFFAIND

Physico-chemical analysis of experimental soil during the two
growing seasons of 1999/2000 and 2000/2001......ccoeeiveererecieemmrmmnenne

Changes in some physico-chemical properties of organic wastes
during composting and storage process under aerobic conditions...

Some measured properties in matured COMPOSt.....vvoivrcierrecrerensas .

Average number of normal cress seedlings and percentage of
germination as affected by water extracts from soil, distilled water
and extracts fromm composted heaps for monitoring of compost
MATHY LY oeivisinrssirssisiiiist s s i s s sararrsss s rnars e ss sas sases faasbmsnssrmsresssnmsassnes

Effeet of different levels of composted materials on some growth

- parameters of wheat grown in pots under sandy soil conditions

compared 1 the recommended dose of NPKorvvriivninmsmsninn

Effect of different levels of composted materials on total contents
of N,F and KK of wheat grown in pots under sandy soil conditions
compured to the recommended dose 0F NP K...or e iesirenannas

The effect of different composted levels on some chemical
properties of sandy soil after 75 days of wheat planting.................

The effect of Azorftizobiton inoculation on :

(s} Plant growth of 60-day ol wheat PRI, i cvene s reeens
(b) Total contents of NPK of 60-day old wheat plants..........ccovnn.....
(€) SOMC Y1l P E NS e e e e e e e ravas
() Y1eld 0F Whedte e cee s rev s sssens e raas st s te e meeccmre s s e sanse e
(e} Crude protein percentage and NPK yield of grain and straw.,....

The effect of different composted heaps on :

(a2} Plant growih of 0-alay old wheat pEinis.. oo nvsessans
(b) Total contents of NPK of 60-day old wheat plants.....ovvvevvnrsnnen
(¢} Some yield parameters................

Pave

64

89

95

97

10K}

143

108
108
108
108
108

113
113
113



Tahle
Na.

12

13

14

15

16

17

18

{d) YIeld of wheat, e s s i ses sasssimessessmesssnsnns
{e) Crude profein percentage and NPK yield of grain and straw.....

The effect of nitrogen levels on ;

(a) Plant growth of 60-day 0ld wheat plantS. .o,
{h) Total contents of NPK of 60-day old wheat plants.......vcomviiiinn
{C) Some ¥ield ParamIELeS. e cctrtmeeeceemeeeem e e menammsmmsssnnresassnsnss
{d) Yield of wheat. . ieecsssns e i ssssssssssess esssessses rrssmnsarerensees
{e) Crude protein percentage snd NPK yicld of grain an(l stmw

The effect of Agzerftizebiunt inoculation combined with different
composted heaps on :

{a) Plant growth of 60-day old wheat plantS.....eeerecvvrenrersrnenes
{b) Total contents of NPK of 60-day old wheat plants...ivmmin.
{c) Some yield parameters............. berrbeesereereisTEE TR IASE RO RIS eEE L tareie e aer ans
{d) Yield of wheat... s srsssserine. Vkeareerten i rrranraLy

(c) Crude protein percentage and NPK yield of grain and straw.....

The effect of Azorfrizobitmn inoculation combined with different
nitrogen levels on :

(a2} Plant growth of 60-day old wheat plants.....coeeeeesrmeresmeisan
(b) Total contents of NPK of 60-day old wheat plants.......ooocviiiunens
() Some yield parameters.....oimcromem .- A
() Yield of Wheat. ... v e s b s
(¢} Crude protein percentage and NPX yield of grain and straw.....

The effect of different composted heaps combined with different
nitrogen {evels on :

(a2} Plant growth of 60-day old wheat plants.....eee e e
(b} Total contents of NPK of 60-day old wheat phants....ieeecnenen,
(€) SOme yield parameters. . s i smsceess senssss snssessssansss
(<) Yield of wheat... .
(e) Crude protein pe:cenmﬂe ﬂn[l NPI{ }IE[(] ﬂf grain ;md S[]":I‘ﬁ

Muain cffects of ineculation, compost types and different nitrogen
levels on some chemical properties of sandy soil after harvesting
O WREAT EXOWN N POtSiwiiiiiarimiiiiiii v resersn s e ss s smese e s cene e

Effect of different compost types combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on plant
arowth of wheat grown in pots under sandy soil conditions (60
7N OO OO

Litect of different compost types combined with different nitrogen
levels compired to the recommended dose of N-fertilizer on total
contents of NPK of wheat grown in pots under sandy soil
conditions (60 DAY o

Page

113
113

118
118
118
118
118

123
123
125
124
124

12%
129
12%
130
130

134
134
135
135
136

148

151



Tahle
No.
19

20

21

22

23

24

26

27

28

Etfect of different compost tvpes combined with different nitrosen
levels compared 1o the recommended dose of N-fertilizer on some
vield parameters of wheat grown in pots under sandy soil
CONIIIDNS. s rrrrrersrresserrisassinmssssnesseesssasssrsssmsasenn smes seemsmnsssmmmsnmsenssesnssesns

Effect of different compost types combined with different nitrogen

levels compared fto the recommended dose of N-fertilizer on yield
of wheat grown in pots under sandy soil COndiions......omrvveneremmeanns

Etfect of different compost types combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on crude
protein and NPK yield in both grain and straw of wheat grown in

‘pots under sandy 501l cOnditioNS e e reranrrnenny

Effect of different compust types combined with different nitrogen
levels compared to the recommendedl dose of N-fertilizer on plant
erowth of field-grown wheat under sandy seil conditions (G0
DA P tvmisasrirms mmresssssasiisssssissis terernssissasniass s snsenns stasesss shass sttt smmrnnsenes

Effect of different compost types combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on total
contents of NPK of field-grown wheat under sandy soil conditigns
{60 DAP).crrcirviininns PR OSE PPN RN 4L AT AL LI LB emann swm e b e na s trraae

Effect of different compost types. combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on some
yield parameters of field-grnwn  wheat under sandy  soil

COMUIIIONS ey svrrsssresssmrrsse s tasscbess it imsrneeers sos reneessrmnsesnsras sesnssses ansenenn smsnns

Effect of diffcrent compost types combined with different nitrogen
levels compared to the recommended dosc of N-fertilizer an yield
of field-grown wheat under sandy Soil CONMEONS..oorveeericeeeeceeeereer i

Fifect of different compost fypes combined with different nitrogen
levels compared Lo the recommmended dose of N-fertilizer on crude
protein and NPK yield in bath grain and straw of field-grown
wheat under sandy S0l CONATHONS ... v vvevisiereme e e esscssse s ssaerresenas

Effect of different compost types combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on some
chemical properties of sandy soil after harvesting of pot-grown
W AT iintin e st emes s e mr s remr et e sbds 4o e prrre e saramnrs e s enne e tnn es

Effect of different compost types combined with different nitrogen
levels compared to the recommended dose of N-fertilizer on some
chemical properties of sandy soil after harvesting of lield-grown
whedt e

Pagcc

154

159

163

165

169

171

174

177

178



Figure
Nao.

Lin

11

12

LIST OF FIGURES

Temperature recorded at different periods during cumﬁusting
process of different composted heaps as compared to -ambient
LT} T T e rassarssrennsaan

Changes in water holding capacity and bulk densily of composted
materials during composting process and Storage........cmeeesvenins

Changes in pH and E.C of composted materials during
cOmpPOosting process AN StOTAZE, .rrrrsrarrinsrnnissnms s sinre reses rnassnes .

Changes in organic carbon and ¢rganic matter of composted
materials during composting process and StOrage. ...weemeernieniens

Changes in total-N and C/N ratio of mmpﬂsted materials during
com pastmg process and stOrage. ... tesennsEransEeRasEERAsPRssRERASR AR RLE

Changes in total-P and total-K of composted materials during
ComMPposting process and STOTREE...veivviocmmmamie ey

Changes  in total soluble-N, available-P and available-K of
composted materials during composting process and storage..........

Total e¢ounts of mesaphific microorganisms in composted
materials during the decomposition periods and Storage..... ...

Total  counts of thermophilic micreorgansms in composted
maierials during the decomposition periods and storage....ven....

Survival of mesophilic cellulose  decomposers in  different
composted materials during the decomposition perieds and
STOrage. . LR ey E AR AR h b S

Survival of thermophilic céllulose decomposers in  ditferent
composted maferials during the decomposition periods and
BEOTALEL. .o irrrrrasraa e bt e s s s as s s bRt e e s mmnmepeerar e rasaae tar

Counts  of Azetebacter in differemi composted materials  at
MATITIEY AN SLOFAB . rmiisintin e eies s sssseenss seeesssnnsssssssreessasanes

Page

68

71

72

75

77

§1

82



