Abstract

Composting of some plant residues was studied
microbiologically and chemically besides its effects on the yield of
wheat grown in recent sandy soil conditions. The aim of this study
was acheived through: Investigation of compost physico-Chemical
‘conditions, the role of microbial succession and enzyme activity of
the successive common microbial species ( cellulase , protease and
dehydrogenase ). The results, showed the increase of PH, EC,
bulk density and total nitrogen values whereas, the values of
(0.C), (O.M) and C/N ratio were decreased. At the beginning
and at the end of composting process the populations of mesophilic
organisms increased while at the period of 20 — 40 days there was
markedly increase of thermophilic organisms. Addation of
compost as well as biofertilizers significally enhanced the growth
and productivety of wheat and that indicated the positive effect of

organic matter and biofertilization in organic farming.

.




g5l 32901

liliall (ry Cpa gl o gaasll o AaibiasS g Lo gl g 9 S0 Ausl 3 Jae o
gy cuad ) ) gaana Al o i galll 138 aladial 4 g A0l
i iy 00 (b9 Al ) (a Ciagll (BiiaT a3 g ol Apta Ala il
AiluasSll G g B Al o IS g o guall) 8 Aail il Ay g Spall £1 9N
Sy ) Al g a3 BLA g o g sSaall adladl) g0 gl g dmaadall
> PH =) dcad o) 55 il gl g Sl g papall g Stig sl g 5l gabeasd
¢ A U ABUSY § o Sl Jiua gl Ga JS and Sl g el Al Jalacil
5339 C/N A IS g & guanll Balaall g (5 gmadanll () g2 S A (al A
Tl by ralll dles Aoy o Ak gl J38Y1 30L5 . SN n g3
AT PA Gagag tr = Y O AR (B Al ga 3N £ ) Baly g Alard)
Jmana Aualii] g gad gl () (5 guad) dnanill g cinn grall) ABla) o) Al
A0 il B g gally s pean) Spansill aa ) S Sty Laa gral

> N -




CONTENTS

Item

LIST OF TABLES ..ccuetiiiuiitiiiiinecittiericcetietenecnncanns

LIST OF FIGURES .....citiuieiiiiiiercieiiienececcsaciananencns

CHAPTER 1. INTRODUCTION

CHAPTER 2. REVIEW OF LITERATURE

2.1, Organic Wastes .....ceueeeeainereeneaanansanraraesesacececeecannsenns
2.1.1. Organic wastes COMPOSTING ...c.cereerrrrrenirnraeienanenens

2.1.2. Composting OPErations ..........ceeueeeeeeeneeneeaensenenens

2.1.3. Microbiological role of microorganisms during

composting ............ ettt teateeaenttaeetartasetaatiaeaaaaas
2.1.4. Effect of physical factors on the composting process ....
2.1.4.1. Temperature ........c.cooeiiiiiiiiiiiiniiiiiiiinenennnn.

2.1 4. 2. MOISTULE ...eeeeeeeieeiieeeeeeeeeeeaeeeeeennaeaenenenes

2.1.4.3. Aeration

2.1.4.4. Particle size and grinding ..........cceeeiveinnininnnnn.

2.1.5. Chemical factors affecting on the compost process

2.1.6. The role of enzymes during composting ....................
2.1.6.1. Cellulolytic enzymes. ........ccceeueneernrenarneenenans

2.1.6.2. Proteolytic €nZymes ........cccceueiuinncecrcccccscasanes

2.1.6.3. Dehydrogenase actiVity «......cccceeeeeeeacenennnenenns :

2.2. Effect of compost on soil fertility

2.3. Effect of application of compost on some soil biological

-------------------------------------------------

---------------------------------

Page

11
12
13
14
14
15
17
17

19



PTOPEITIES «.evvrniininiiiertiiierniniieeniireeeniensentuneanasonasees X

2.4. Effect of organic farming on the plant growth and yield ....... 24
2.5. The role of N,-fixers as a biofertilizers .......c.ccocveeveennnn.... 95
2.6. The role of (AM)-mycorrhizal fungi as a biofertilizer .......... 27

2.7. Effect of N, fixers and (AM)-mycorrhizae on plant growth

and yield with compost as an organic matter .................... 29

CHAPTER 3. MATERIALS AND METHODS

Part] o.c.ciiiiiairinieiiianecsicinncosiennisccrenioscanssosansssssscsesesons 31
1. Preparation of compost Starters ..........c.cceeveeeiiiiiiiiienninnnn. 31
2. Preparation of different types of compost heaps ................... 31
3. Isolation of most common microbes ..........cccceiiiiieiniieann... 33

4. Microbial succession, isolation, purification and identification of

microorganisms isolated from each compost heap .........c..cccoeeee. 34

5. Estimation of enzyme activities of active isolates of bacteria,

fungi and actinOmMYCetes .......ccoeveiiiiitiierieiiiiiiieneeanens 35

5.1. Estimation of cellulase activity ..............cccceiiinnvnncncs 35

5.2. Estimation of protease activity ..........coceciiiiiinineeninnennn. 39
5.3. Dehydrogenase actiVity «.....ccoceeieeieeeenieneeaneneniireennnns 42

Part II: Effect of compost, (AM)-mycorrhizae and N,-fixing
bacteria on the growth and yield of wheat plant .......... 46

1. Field experiment .......coiiiiiiiiiiiiiiiiiiiiiiiiii e e ree e eanene 46

3. Biofertilizers ..........cooieiiiiiiiiiii, eereeiee e 48



5. Treatments and Periods ......c.eeeeeireiarieneeaeeeianineeaneannnn. 50

6. Wheat field experiment ...........cooeveiiiiniiniieneniiieiininenan. 50
7. Microbiological determinations .......cccccociviiciiiiiiiiiiiiinn 51
8. Chemical analysis ......ccceeeeevieniriiuinoiiiiiiiiiiiiiien s 53
9. MeEdia - e e e e 54
CHAPTER 4. RESULTS

32 o 1 PN 64

4.1. Physical and chemical changes during composting process ... 64

4.1.1. Changes in the temperature of different compost piles at

different intervals during composting process ............. 64
4.1.2. Changes in PH c.ccviniiniiiiiiiii i 66
4.1.3. . Changes in EC (dS/m) during the compost process ...... 68

4.1.4. Changes in bulk density (g/cm’) of compost materials

during the cOmMpOSting Process -.....c.cveeveeieerairuenannnnns 68
4.1.5. . Changes in organic carbon during the compost process . 71

4.1.6. Changes in organic matter (%) during the compost

PIOCESS ..euuniiniiieietieeeiettocecssoasocsecsssscsscssnsscssassans 71

4.1.7. Changes in total nitrogen (%) of compost material during

the COMPOSt PrOCESS ..veurenrenearnenenrreeeneaneenenenenenns 71

4.1.8. Changes in C/N ratio of compost material during

the COMPOSE PrOCESS «vuvvennietintiaeaaeeaeeennrneeneanacenaes 75

4.2. Isolation and identification of culturable microorganisms

from different compost heaps .........cccceeeiniiiiiinan.n. 77



4.2.1. Isolation and identification of fungi colonizing the

L0 ) 0107 1]

42.2. Isolation and identification of bacteria colonizing the

COMPOSE «eeueneneeneneanenanrtreenennreeeeneaentaaensansenesenans

4.2.3. Isolation and identification of actinomycetes colonizing the

43. Study of the microbial succession of common

microorganisms during composting process .................

4.3.1. Effect of different incubation periods on total microbial

count in different compost heaps (-x10° cfu/g) ..............

4.3.2. Fungal colonization of different compost heaps at

different incubation periods .........c.ccciveiieiniiieiiinnnn.n.

4.3.3. Bacterial colonization of different compost heaps at

different incubation periods .......cccceveiiiieiiieniinnnnan...

4.3.4. Actinomycetes colonization of different compost heaps at

different incubation periods ..........c.cceveiieiiiiiininannnn..

4.4. Study of the microbial enzymes activity of common

microorganisms during composting process ....................

44.1. Cellulase activity of common fungal, bacterial and

Actinomycetes species from different compost heaps .....

4.4.2. Total soluble protein and protease activity in culture
filtrate of different common microbial species isolated

from different compost heaps ......c.cccoeieiiniieniinannn.

4.4.3. Dehydrogenase activity of culture filtrate of some common

microbial species isolated from different compost heaps ...

77

79

87

96

96

101

104

107

110

110

114



4.1. Effect of different compost types, (AM)-mycorrhizae and N»-
fixing bacteria on the growth and yield of wheat plants ........

4.1.2. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on the lengths of wheat plant height

4.1.3. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on wheat dry weight .....................

4.1.4. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on infection percentage (%) of (AM)-
mycorrhizae on the roots of the wheat plants ...............

4.1.5. Effect of different compost types, (AM)-mycorrhizae and

N,-fixing bacteria on nitrogenase activity (N-ase) in the
rhizosphere of wheat plants ................coiiiil

4.1.6. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on number of tillers plant” of wheat ..

4.1.7. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on nitrogen percentage of wheat plant .

4.1.8. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on percentage of wheat potassium

[o70) 11 <) 1 | A

4.1.9. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on percentage of wheat phosphorous

(¢4 £ 1<) ¢ 1 SO

4.2. Yield parameters ......cceieiieieuiieiiinieniiieierreeeeeeaneaaenan

4.2.1. Effect of different compost types, (AM)-mycorrhizae and

117

119

122

124

124

127

127

130

130

133



N,-fixing bacteria on weight of 1000 grains in wheat ...... 133

4.2.2. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on grain yield (ard Fed') in wheat ..... 135

4.2.3. Effect of different compost types, (AM)-mycorrhizae and
N,-fixing bacteria on straw yield (ton Fed™) for wheat

Plants ... e 135
4.2.4. Effect of different compost types, AM (mycorrhizae) and

N,-fixing bacteria on some chemical properties of sandy

soil after harvesting ........ccccocevieiiiiiiiiiiiiiiiiiininninnn. 138
CHAPTER 5. DISCUSSION ....cccceetcenecncecaceccnccncorcasances 140
CHAPTER 6. SUMMARY .....ccccvieinienicncncnsncceccnconcasenes 162
CONCLUSION ...ciiiiiiinnnnniniiineiintennnninnmiansicectisniamsen 169
REFERENCES ......cccctiuiimnrinciiacerencncenns ceeeccesessncasnnes 171
* ARABIC SUMMARY ...cccccieiuciiuccncnciencecssiscacasencscsnene —-





