


 :

:

 :

:

) ()(

:1389



...

.

.

.



 .

 .

 .

 . .

 .

 .

 .



 .

) () (

 .

15304560

.

 .

 .

 .

 .

45 .

30

 .3060

 .

 .

.

 :



:

..............................................................................................................................................................................1

:

2-1 -...............................................................................4

2-2 -...................................................................................................................4

2-2 -1-)  (..................................................................................................6

2-2 -2-...................................................................................................6

2-3 -...........................7

2-4 -  ........................................................................................11

2-5 -...................................................................14

:

3-1 -...............................................................................25

3-2 - ..............................25

3-3 - :)(................................................................................26

3-3 -1-..............................................................................................................26

3-3 -2-.................................................................................26

3-3 -3-.........................................................................................................................27

3 -3-3-1-pH................................................................ ....



3 -3-3-2-....................................................................27

3 -3-3-3-  
DTPA......................................................................................................................

3 -3-3-4-............................................28

3 -4-  ............................................................................................................................................29

3-4-1-......................................................................................................................29

3-4-2-.............................................................................................................30

3-4-3-................................................................................30

3-4-4-..............................................................................................................31

3 -5-..............................................................................................31

3-6-....................................................................................................................................32

:

4-1 -..............................................................................34

4-1-1-)pH  (..................................................................................................................34

4-1-2-...............................................................................................................38

4-1-3-......................................................................................................42

4 -2-...........................................46

4-2-1-................................................................................................................................................46

4-2-2-.............................................................................................................................................50

4-2 -3-..............................................................................................................................................................54



4-2-4-................................................................................................................................................58

4 -3  .............................................................62

4 -4-................................................64

4-4-1-................................................................................................................................................64

4-4-2-.............................................................................................................................................66

4-4-3-................................................................................................................................................68

4-4-4-................................................................................................................................................70

:

............................................................................................................................72

:

.............................................................................................................................................................74



4-1 -pH  ........................................................................36

4-2 -pH  ......................................................................37

4-3 -pH10  .........................37

4-4 -  ...............................................40

4-5 -  .............................................41

4-6-10  41

4-7 -  ......................................44

4-8 -  ....................................45

4-9 -                          10                     .45

4-10-  ..........................................48

4-11-  ........................................49

4-12 -10......49

4-13-  .......................................52

4-14-  .....................................53

4-15 -10  .53

4-16-  ..........................................56

4-17-  ........................................57

4-18-                 10             

  ...........................................................................................................................................................................57



4-19-  ..........................................60

4-20-  ........................................61

4-21-10  

...........................................................................................................................................................................................61

4-22-)  (..................63

4-23-)  (................63

4-24-) (

  .......................................................................................................................................................................65

4-25-) (

  .......................................................................................................................................................................65

4-26-) (

  .......................................................................................................................................................................67

4-27-) (

  .......................................................................................................................................................................67

4-28-) (

  .......................................................................................................................................................................69

4-29-) (

..........................................................................................................................................................................69

4-30-) (

  .......................................................................................................................................................................71

4-31-) (

  .......................................................................................................................................................................71



3-1 -               .........................................................................33

3-2 -           ..............................................................33

4-1 -               pH   10    ..35

4-2-                        

  10     ...............................................................................................................................................................39

4-3-      

  10     .........................................................................................................................................................43

4-4 -                                       10      .47

4-5 -                                        10        51

4-6-                                     10       55

4-7 -                                       10        59

4-8 -         )   (....62

4-9-     )  (

    .....................................................................................................................................................64

4-10-            )      (

    ...................................................................................................................................................66

4-11-           )    (

    ...................................................................................................................................................68

4-12-         )    (

    ...................................................................................................................................................70





 .

 .

 .

)16.(

 .

 .

80

   .

 .



   .

 .

)52.(

 .

)16 .(

)28 .(

 .

20

 .

)52.(

8

) .(

)52 .( .



16

 . .

A

)28 .(

)52 .(

)52  .(





2-1-

)97 (

)70 .(

A

CB

)97 .(

 .

 .

 .24

)12.(

2-2-

 .

)

) (19 .(



)83124125( .

 .

)114 .(

.

)114(.

)114 .(

 . .

 .

   .

 .

)52.(

)45.(



2-2-1-)                          (

 .

 .

 .

 .

 .

 .

)133.(

2-2-2-

 .

 .

 .



 .

)133 .(

:

1–                                       

2-

3-                                     

4-                                               

5-                                                                      

  6 -                                                                                

7-                                                          

8-)133.(

2-3-

)(

)19 .(

5/1

 .)110.(



)58.(

)52 .(

)52.(

.

)2421117 .(

 .

)61.(

)1994 (

8/04/1 .)1995 (

8/5

4/6 .)1995 (50

2/41/8

 .)1994 (



5/5 .

)94 .(

)60 .(

)119.(

 .

) ()21 .(

 .

 .

)67.(

)58122 .(



)131 .(

)126.(

)33( .

)43.(

)68 .(

)1371 (

 .

 .

)1991 (

.

25

 .)1979(

 ..



 .

)32.(

)2004(

 .

.)1366("

"

 .)1367(

.

20406045

9060

11/8

4045  .

2-4-

(Ca) .

)469.(



 .

)22.(

 .  .

)Systine(

)Systeine ()Methionine (

)Proteolytic ()50.(

)31 .(

 .

 .)2/0

 ()55 .(

.

)121 .()128.(

4N

 .

 .

   .

)117 .(

 .



 .

)6 .(

)117128 .(

:

1-        

2-          

)686(

 .

 .

 .

)98 .(

 .



 .

)108 .(

 .

 .

.

2-5-

)5/7 (

.

 .

)42.(

 .

)55 .(

2-1

60

52/88/7)51( .

)1997(



 .

) (

 .)1979 (

45110

4080120

.)1988(

40

 .

.

)48( .

)16980109 .(

)48( .

)1995(

 .

10)53.(

 .

)122(.



)3( .

)1972()1973 (

 .)1379 (

 .

)

 (

)10310910056 .(  

)1972 (

)1379 (.

 .

 . .

)29(  .

)1988 (0400

 .

 .

 .)1989 (



 .

 .)1998 (

 .)1966 (

75

 .

)636975( .)1966 (

11 .

)1982 (

 .)1377()

() (

) (

 .5/36

2/137

 .8/56

59.



)5976117 (

)89 .()1376 (

48/0512/0

76/0 .)1379(

)0250()200400

6001000)001/002/004/0 (

4

 .

 .

5/1258

3/3 .

 .)1988 (

 .)1973 (

 .

5/01/01

105

4/2 .51 .



)1994 ()(

)

(.

)88 .(

 :-)

 ( .-

 .–

)128 .(

 .5/2)88 .(

)77 .()86 .(

)1986 (

 .)1993 (

 .

 .

24/0.

)64105.(



)39 .(

) (

)36 .()1372 (

303

9/98/168/72/7

35308793100

 .

 .

)

 ()14( .)1988 (

5/19/0

100

8/72/6

 .



 .

3-2

 .

 .

)36.(

)8198108 .()12448 (

 .

)1988 (

 .

  

)72.(

    20010   

       32             

)35 .(  

                

       60      )54( .  



    

)3881592101105117(.

)5.(  

)30( .

1000500)40( .

300

)44( .

 .

)26( .

40

 .

)81( .

)47( .



1000100

)90( .

 .

)69( .

)1379 (

.

)34 .(0100200400

 .

  

)81( .

)31( .

)1363 (

)14 .(  



) ()46.(

)4/0–2/0 ()25 (

)9 .(

)

ds/m3/1ds/m5 (

.

.

)23.(





3-1-

) (6/592/36

4/1779/12

 .30-0

2.Soil Taxonomy

:

(Fine – loamy over sandy – Skeletal, mixed (calceareous) mesic, Xeric Torriortents)

3-2-

)84()106(

)(DTPA – TEA)91()62(

)129()113()107 ( .

3-1.



3-3- :)(

3-3-1-

)05101520 ()

 (

) ( . .

270 .500

)88 (.

3-3-2-

  05101520015

304560

 .)FC (

 .

 .

 .

  25

.



3-3-3-

45

 .60

 .45

)71 ()

(DTPA- TEA)91 (.

3-3-3-1-pH

2

24                          .

3-3-3-2-

                        .

3-3-3-3-

DTPA- TEA

–

005/0DTPA01/01/0

)TEA ( .967/1  DTPA92/14



47/1200

3/7 ..

–

15 .30

120180 .

 .

.

3-3-3-4-

–

 -

 - )74» «

(

–

 )

 (05/05/0

20

510

5 .



5

) (40

   .

.

–

(40* )/

   =

3-4-

3-4-1-

)015304560 ()

 (

 .451000

) ( .

455/22)5/73 ( .

  70



30 .

 .5

.

3-4-2-

 .

250

200.50

1545

.

  015304560

 ..

3-4-3-

) esculentumLycopersium(

20 .

. .

 .

 .



.4

 .

 .) (

30-0.

3-4-4-

)130 .(

5004

 . .

)(

)37(.

3-5-

 .5/2:1

 .

)132 .(

 .

 .

)107 ( .5/0

)85 ( .

3-2.



3-6-

MSTAT-C

 . .

Excel.



3-1-
T.N.

VO.CSAN
DSILTCLA

YNPKFeMnZnCu
pHEC

ds/m%

30 -07/732/30/1944/0295219
065/
0

2/1119712/2
10/
12

62/146/1

3-2-
NPKNaCaMgFeMnZnCuB

400
ASH%C

         
pH

EC)
1

5/2 (ds/m

29732634/14/052/042/029/802/14796199549277438/716/13

129672414/131/045/044/093/781/033361642521743800/719/14

1-1015.





4-1-

4-1-1-)pH(

4-1

 .4-14-24-3

 .

6

2010

) ( .

 .

)57 .(

)65 .(

) (

)128 .(

)49.(



4-1-PH

10

)(

Kgg /
0246810

074/763/76/753/776/79/7a69/7

57/753/75/753/77/776/7bc62/7

1064/756/75/75/776/783/7b63/7

1567/756/746/75/77/783/7bc62/7

206/753/75/751/766/78/7bcd6/7

d66/7ef56/7fg52/7g51/7bc72/7a82/7

074/763/76/753/776/79/7a69/7

567/753/75/75/77/77/7bcd6/7

106/753/746/75/763/776/7
cde

58/7

1554/743/743/764/766/766/7f53/7

2054/743/743/743/76/773/7f52/7

e61/7g51/7gh48/7gh48/7cd67/7b75/7

074/763/76/753/776/79/7a69/7

56/76/75/75/77/776/7bc61/7

106/746/746/746/766/77/7def56/7

156/75/743/74/763/77/7ef54/7

 +

205/746/743/74/766/773/7f53/7

e61/7fg53/7gh48/7h46/7cd68/7b76/7

)05.0(05883.0 pLSD



4 -1 -pH



4 -2 -pH

4 -3 -pH10



4-1-2-

4-2

)05/0<P .(4-44-54-6

 .6

20

) ( .

 .

)30 .(

)233047 .(

)20.(



4-2-

) (ds/m10

)(

Kgg /
0246810

067/22/319/453/46/246/2g27/3

542/387/316/508/582/452/4f48/4

1029/437/402/561/567/393/3f48/4

1576/384/411/696/537/523/5cde21/5

2067/446/591/566/664/662/5ab83/5

g76/3ef34/4bc28/5b57/5
def
62/4ef35/4

067/22/319/453/46/246/2g27/3

526/459/439/511/627/574/4de06/5

1047/408/581/543/654/5848/5bc52/5

1594/446/504/69/6566/5ab67/5

2036/553/547/636/709/637/5a03/6

ef34/4
cdef

77/4b58/5a26/6
cd
90/4

cdef
81/4

067/22/319/453/46/246/2g27/3

5438/452/582/574/447/4ef82/4

1009/405/587/541/652/538/5bcd39/5

1521/546/568/511/443/581/5ab78/5

 +

205/581/453/627/727/614/6a09/6

f29/4
def
58/4b56/5a23/6

cd
91/4

cde
85/4

)05.0(5802.0 pLSD



4 -4 -



4 -5 -

4 -6-10



4-1-3-

4-3

)05/0<P (4-74 -8

4-9

 .4

20

2

) ( .

 .

)27 .(

)14 .(

)5996 .(



4-3 -

) (10

)(

Kgg /0246810

026/1066/1066/1516/1306/763/4g24/10

516/241316/241296/189/23ef36/19

1086/1633/135/225/1863/1516/17f38/17

1563/2183/1666/2933/263/236/25de89/23

2016/265/2133/285/2363/3246/26d43/26

fg82/19g06/15def06/24fg70/18fg58/19fg55/19

026/1066/1066/1516/1306/763/4g24/10

53/305/223733/37353/34bc73/32

1038/766/2416/3766/4553/3716/37ab81/36

1543/3716/3133/4133/4266/359/37ab63/37

206/415/214416/3606/2953/3447/34abc

ab66/31ef10/22a03/35a93/34
bcd

86/28abc70/29

026/1066/1066/1516/1306/763/4g24/10

53/2833/2633/3833/283/3396/33c42/31

1083/362666/3733/432/3703/37abc34/36

158/3566/3116/3566/4746/376/35ab26/37

 +

2046/4266/3383/4216/3703/388/42a49/39

abc73/30cde66/25ab93/33ab93/33abc66/30abc80/30

)05.0(438.6 pLSD



4 -7 -



4 -8 -

4 -9 -10



4-2-

4-2-1-

4-4

)05/0<P( .

4-104-114-12

  

 .8

20

) ( .

)2132 .(

)9281.(



4-4 -

) (10

)(

Kgg /
0246810

09/15/2372/204/356/2f62/2

542/311/34/357/342/33/3e37/3

1086/37/361/312/42/496/3d91/3

1542/414/418/461/476/472/4c47/4

2029/566/42/494/416/528/5b93/4

def78/3ef62/3ef67/3
bcde

99/3
abcd

13/4bcde96/3

09/15/2372/204/356/2f62/2

598/295/298/246/368/322/3e21/3

1066/348/366/322/437/478/3d86/3

1588/386/418/505/5577/4b79/4

2013/526/52/574/514/613/5a43/5

f51/3
cdef

81/3bcde4ab24/4a44/4
bcdef

89/3

09/15/2372/204/356/2f62/2

5309/33/332/345/344/3e26/3

1097/377/304/425/422/44d04/4

1584/358/495/306/576/451/4c45/4
 +

20592/448/446/522/596/4a5

f54/3
def
77/3

def
75/3abc16/4

abcd
11/4bcdef89/3

)05.0(4201.0 pLSD



4 -10-



4 -11-

4 -12-10



4-2-2-

4-5

)05/0<P( .

4-134-144 -15

 .10

20

) ( .

)27.(

)9281.(

)2132.()10/12

.(



4-5-

) (10

)(

Kgg /
0246810

067/486/287/323/467/796/7f21/5

548/793/27/498/496/734/8e06/6

1022/739/393/472/444/898/8e28/6

1503/765/33/532/535/807/9de45/6

2072/812/455/541/536/827/9cd90/6

e02/7I39/3g87/4g93/4d15/8
abc
72/8

067/486/287/323/467/796/7f21/5

502/878/368/403/524/842/8e39/6

1061/814/431/556/555/907/9c09/7

155/979/447/653/609/97/9b68/7

2034/1192/476/658/65/991/9a17/8

bcd43/8h10/4fg42/5f62/5ab87/8a01/9

067/486/287/323/467/796/7f21/5

522/881/335/512/529/756/8e39/6

1058/928/484/546/564/825/9c17/7

153/886/422/589/582/811/9c03/7

 +

2066/1191/488/537/682/812/10ab96/7
abcd

49/8h14/4fg23/5fg41/5cd25/8a9

)05.0(6551.0 pLSD



4 -13-



4 -14-

4 -15 -10



4-2-3-

4-6

)05/0<P .(4-164-174-18

 .10

20

) (

 .

)2132 .(

)9281 .(

)34  .(



4-6-

) (10

)(

Kgg /
0246810

084/072/092/085/08/008/1f87/0

528/104/132/12/102/13/1
cde

19/1

1022/131/123/144/133/147/1cd33/1

1536/149/164/156/164/182/1b59/1

2064/162/163/187/191/14/2a84/1

de27/1de24/1
bcde

35/1
bcde

38/1
bcde

34/1a61/1

084/072/092/085/08/008/1f87/0

512/195/012/118/105/117/1e10/1

1026/111/152/133/139/159/1c36/1

1531/146/196/16/164/184/1b63/1

2066/169/194/18/196/104/2a85/1

de24/1e18/1
abc

49/1
bcde

35/1
bcde

37/1ab54/1

084/072/092/085/08/008/1f87/0

544/1496/029/105/102/132/1de18/1

1057/12/148/121/238/152/1b56/1

1595/243/156/184/151/188/1b60/1

 +

206/183/179/11/275/193/1a83/1

bcde36/1de23/1
abcd

41/1a61/1
cde

29/1ab55/1

)05.0(2372.0 pLSD



4 -16 -



4 -17-

4 -18-10



4-2-4-

4 -194 -204-21

)05/0<P .(4-134-14

  .10

20

) (

 .

)2132 .(

)9281  .(



4-7-

) (10

)(

Kgg /
0246810

043/132/174/124/156/164/1h49/1

538/228/27/313/221/454/2fg87/2

1034/335/348/386/236/374/4efg52/3

153/389/381/521/438/696/4
bcd

76/4

2012/596/644/464/488/678/8a14/6

cd11/3
abcd

56/3
abcd

83/3d01/3ab48/4a53/4

043/132/174/124/156/164/1h49/1

591/282/114/286/254/375/1gh50/2

1074/259/253/492/2524/5def84/3

1501/489/484/418/494/374/4
cde

43/4

2094/452/405/745/482/54/7ab70/5

bcd20/3d03/3
abcd

06/4cd13/3
abcd

97/3
abc

35/4

043/132/174/124/156/164/1h49/1

53/226/204/304/23/422/3fg86/2

1037/37/295/288/216/439/4efg41/3

1539/48/328/41/422/475/3
cde

09/4

 +

2066/45/432/466/488/587/6
abc

15/5

bcd23/3d92/2
abcd

26/3d98/2
abcd

02/4
abcd

97/3

)05.0(393.1 pLSD



4 -19 -



4 -20 -

4 -21-10



4-3-

4-8

) ()05/0<P( .4-224-

23) ( .

45

 .4560  .

 .

)112 .(

)32     .(

4-8-)(

)(
      

/////a/

/////b/  +

/////c/

d/c/b/a/a/



4 -22-)(

4 -23-)(



4-4-

4-4-1-

4-9

)05/0<P .(4-9

 .

30 .30

 .4-25

 .

)10.(

4-9-) (

)(
      

/////a/

/////a/  +

/////a/

a/b/b/b/b/



4 -24-) (

4 -25-  ) (



4-4-2-

4-10

)05/0<P( .

 .4-264 -27

60

 .

 .

)27.(

)32.(

4-10 -)(

)(
      

/////a/

/////a/  +

/////a/

a/b/bc/ cd/d/



4 -26 -) (

4 -27-) (



4-4-3-

4-11

)05/0<P( .4-284-29

1545

3060  .

30

 .

30 .

  

)17 .(

4-11-) (

)(
      

/////a/

/////a/  +

/////a/

b/ab/a/ab/a/



4 -28) (

4 -29-) (



4-4-4-

4-12

)05/0<P .(4-304-31

1530 .

60

 .

 .

)17 .(

-)99 .(

)8187.(

4-12-) (

)(
      

/////a/

/////a/  +

/////a/

C/bc/bc/ab/a/



4 -30 -) (

4 -31 -) (





:

1-45

 ..

2-

)60 (

.

3- .

.

4-

.

5-

 .

)60 (.

6-

 .

.

7-

.

8-

 .



1-

 .

.

2-  .

3-

.





1- .1375 .

 .

.

2-. . . .1377 .

 . .2:29-19.

3- . .1386 .

  ..

4- .1377 .

 .

.

5-. . . . . .. .1379 .

 pH .

127.

6-. .. .1379 .

 .12119-1.

7-. . . . .1379 .

 .141

                      .



8- . . .1379 .

 .

.7:72-63.

9- . . . . .1382 .

 .

.

10- .. . . . . .)  . .(

160-161  .

11- .. . . . . .1381 .

 . .4:9 -1.

12- . .1377 ..

13- .1367 .

748.

14- .1363 . .657 . .

 . ..

15- . .1371 .) .(

303-301.



16 -. . .  . .1384 .

)- .(

-.

17-. . . . .1386 .

 .

 .21)1:(23-32.

18-. . . .1382 .

 . ..

19- .. . .1381 .

 . .6 :141-148   .

20- .1372 .) (

 .1372.

21- .1371 .

 .

.

22- . . . .1378 .

 ..

23- .1382 .

 ..



24- . . .1379 .

 . .4:29-19.

25- . .. .1366 .

722.

26 - .1363 .

.

27- .1374 . ..

28- .. . . . . . . . .

1384 .469-652   .

29- .. . . .1380 .

 .) (

1214154-165 .

30- . ..1382 .pH

 .  .

31- .1370 . ..

32-. . . . .1386 .

 .

.



33- . . .1379 .

 .390398 . . . .) . .(

 . .

 ..

34-. . . .1386 .

 ..

35-. .. .1382 . .

.

36 - .1377 . ..

37- . . . .1375 . .

982.

38-. . . .1377 .

pH .81

289-75  .

39-. . . .1377 .

pH . .

 . .8 :91 -75.

40-. . . . .1382 .

- .

 .



41- .1376 .

. .

.

42- .1380 .

 .-

.

43- . . . .1376 .

 .380398 . . . .)  .

 .( ..

 ..

44- .1382 .

 .  .

45- . .1376 .

 .399410 . . .  .) . .(

 .   .

 ..

46 - . ..1386 .

 ..



47-. . . .1386 .

 .

.

48- . .1373 .

 .

.

49-. . . . . .1389 .

 .

 .

50- . . . . .1370 .)

 .( .

51- . .1375 . .

279.

52- . .1384 .

) .(

-.

53-... .1376 .

 ..



54- . . . .1382 .) (

  .

.

55- .1379 .

 .

.

56 -. . . . .1380 .

 .191

.

57-. . . . .1384 .

 . .53 :1522.

58- Alexander, R. 1999. Compost markets grow with environmental application.

Biocycle  4: 43-48.

59-  Attoe, O.  J. and R. A. Olson. 1966. Effecting  the  rate  of oxidation  of elemental

sulfur  and  that  added in rock- phosphate- sulfur fusion . Soil Sci. 101: 317-327.

60- Baldoni, G., L. Cortellini, L. Dal Re and G. Toderi. 1996. The influence of compost

and sewage sludge on agricultural corps. In: De Bertoldi et al. (Edits). The Science of

Composting. Pub. Blackic, London. 430-438.

61- Barraclough, P. B. and P. B. Tinker. 1982. The determination of  ionic diffusion in

field soils. II. Diffusion of  bromide ions in undisturbed soil cores. J. of Soil Sci. 33:13-

24.

62- Bouyoucos, G. j. 1936. Direction for making mechanical analysis of soils by the

hyrdrometer method soil science.42:225-228.



63- Burns, G. R. 1967. Oxidation of sulfur in soils. Tech Bull. 13. The sulfur Institute,

Washington, D. C.

64- Chapman, S. J. 1989. Oxidation of micronized elemental sulfur in soil. Plant and

Soil. 116:69-76.

65- Cheng, H., Xu, W., Liu, J., Zhao, Q., He., Y., and Chen, G. 2007. Application of

composted sewage sludge (CSS) as a soil amendment for turfgrass growth. Ecological

Engineering 29: 96-104.

66- Cifuentes, F. R. and W. C. Lindemann. 1993. Organic matter stimulation of

elemental sulfur oxidation in a calcareous soil. Soil Sci. Soc. Am. J.,  57:727-731.

67- Cortellini, L. 1999. Effects of content of organic matter,  nitrogen and heavy metals

in plants after application of compost and sewage sludge. In: De Bertoldi et al. (Edits).

The Science of Composting. Pub. Blackie, London, 457-468.

68- Courtney, R. G., and G. J. Mullen. 2007. Soil quality and barley growth as

influenced by the land application of two compost types.

69- Deluca, T. H., Skogley, E. O. and R. E. Engle. 1988. Band applied elemental sulfur

to enhance the phytoavailability of phosphorus in alkaline calcareous soils. Biol. and

Fert. of Soils, 7: 349-350.

70- Doijode , S. D. 2001. Seed storage of horticultural Crops . Food products press ,

New York. Oxford.

71- FAO. 1990. Management of  gypsiferous  soils. Soil bulletin.  No: 62, Food and

Agriculture organization. Rome. Itally.

72- Garcia de la Faente, R., C. Carrion, S. Botella , F. Fornes , V. Noguera, and M.

Abad. 2006. Biological oxidation of element sulfur added to three composts from

different feedstocks to reduce their pH for horticultural purposes.

73- Ghani, A., Rajan, S. S. S. and A. Lee. 1994. Enhancement of phosphate rock

solubility through biological process. Soil Biol. Biochem., 26: 127-136.

74- Hassan, N. and R. A. Olson. 1966. Influence of applied sulfur on availability of soil

nutrients for corn (zea mays L.) nutrition. Soil Sci. Soc. Am. Pro. 30:284 -286.



75-  Hoeft,  R.G.  and  R.C. Sorensen .1969. Micronutrient availability in three soil

materials as effected by application of zinc. Lime and sulfur. Soil Sci. Soc. Am. pro.

30:284-286.

76- Janzen, H. H. and R. Bettany. 1987. The effect of temperature and water potential on

sulfur oxidation in soils. Soil Sci., 144: 81-89.

77- Janzan, H. H., and J. R. Bettany. 1987. Measurment of sulfur oxidation in soil. Soil

Sci. 143 (6): 444-452.

78- Jcangille, P. 1991. Substrata for horticulture in subtropical and tropical regions. Pub.

FAO.

79- Junag, T. C. and Z. H. Shamsuddiun. 1994. Effect of combined compost-chemical

fertilizer application on soil fertility and crop yield under rice-corn rotation. Combined

use of chemical and organic fertilizer proceeding. Malaysia, pp. 110-134.

80- Kachhave, K. G., S. D. Gawand, O. D. Kohire and S. S. Mane. 1997. Influence of

various sources and levels of sulfur on nodulation, yield and uptake of nutrients by

chickpea. J. Indian Soc. Soil Sci. 45: 590 – 591.

81-  Kalbasi,  M.,  F.  Filsoof  and  Y.  Reza  Nejad. 1988. Effect of sulfur treatments on

yield and uptake of Fe, Zn and Mn by corn, Sorghum and soybean, Journal of plant

Nutrition, 11:1353-1360.

82- Kaplan, M. and S. Orman. 1998. Effect of elemental sulfur and sulfur Containing

waste in a calcareous soil in Turkey. J. Plant Nutrition. 21 (8): 1655 – 1665.

83- Kidder, G., M. J. Holsinger, and T. H. Yeayer. 1990. Lowering of calcareous soil

pH in field – Grow containers. J. Environ. Hort. 8: 1-4.

84- Kinudsen , D.,G.A. Peterson and P.F Pratt.1982. Lithium,Sodium and Potassium .

in  Page.  A.  L.,  R.  H.  Miller  and D.  R.  keeney (eds)  Merhods of  soil  analysis  (part2)

chemical and microbiological properties (2 nd edition .soil science society of America

Publisher . Madison Wisconsin, USA.

85- Klute, A. 1986. Method of soil analysis part 1: physical and mineralogical methods.



86- Konopka, A. E., R. H. Miller, and L. E. Sommers. 1986. Microbiology of the sulfur

cycle. In M.A.Tabatabai (ed). Sulfur in agriculture. Agronomy 27:23-55.

87- Kumar, V. and M. singh. 1979. Sulfur and zinc relationship on uptake and utilization

of zinc in soybean. Soil Science. 128 (6): 343 – 347.

88- Lawrence, J. R., and J. J. Germida. 1988. Most-Probable-Number Procedure to

enumerate -oxidation  thiosulphat procducing  heterotrophs  in  soil. Soil Biol.

Biochem. 20 (4): 577

89- Lee, A., Watkinson, J. H. and D. R. Lauren. 1988. Factors affecting oxidation rate

of sulfur in a soil under grass dominant sward. Soil Biol. Biochem., 10:809-816.

90- Lindsay, W. L. 1979. Chemical Equilibria in Soil. John Wiley and Sons, New

York.

91- Lindsay ,W.L. and W.A.Norvell .1978 .Development of a DTPA soil test for zinc ,

iron manganese and copper.soil science  socirty of Amrica Journal.42:421-428

92- Lopez Agurra J. G., Farias Larous J., Guzman Gonzales S., 1999. Effect of sulphur

application on chemical properties and microbial populations in a tropical alkaline soil.

Pedobiology 43(2), 183-191.

93- Maynard, A. A. 1995. Cumulative effect of annual additions of municipal soild

waste compost on the yield of field growth tomatoes. Compost Science and Utilization,

3 (2): 47-52.

94- Maynard, A. A. 1991. Ineractive vegetable production using composted animal

manure. Bulletin connectient Agric. Exper. station, No. 891, 13p.

95- McCallum, K. R., A. A. Keeling, C. P. Beckwith and P. S. Kettlewell. 1998. Effects

of  greenwaste  compost  on  spring  wheat  emergence  and  early  growth.  Acta

Horticulturae 467: 313-318.

96- McCready, R. G. L. and H. R. Krouse. 1982. Sulfur isotope fractionation during the

oxidasion at elemental sulfur by Thiobacillus in a solonetzic soil. Can. J. Soil Sci. 92:

105-110.



97- McDomald,-M. B .and Copeland, L. O. 1997. Seed production, principles and

practices. Chapman & Hall, New York , Ny.

98- Miller, R. W., and R. L. Donhu. 1990. Soils. Prentice Hall.

99-  Mitchell,  L.  C.,  and Warman,  P.  R.,  2005.  The influence of  municipal  solid  waste

compost on yield, soil phosphorus availability and uptake by two vegetable crops, grown

in a Pugwash sandy loam soil in Nova Scotia. Agric. Ecosyst. Environ. 106: 57-67.

100- Malakouti, M. J., K. Khavazi, H. Besharati and F. Nourgholipour. 2001. Review

on the direct application of rock phosphate on the calcareous soils of Iran  (country

report). International Meeting on Direct Application of Rock Phosphate and related

Appropriate Technology-Latest Development and Practical Experiences. Kualalumpur,

Malaysia.

101- Modaihsh, S., W. A. Al – mustafa and A. E. Metwally. 1989. Effect of elemental

sulfur on chemical changes and nutrient availability in calcareous soils.Plant and Soil.

116:95 -101.

102- Morera, M. T., Echeverria, J. C., and Garrioda, J. J. 2001. Mobility of heavy metals

in soil amended with sewage sludge. Canadian Journal of Soil Science. 81: 405-414.

103- Najib, L. A. and O. Ramli. 1996. Suggested maturing schedule of rubber

plantation for timber production. Planter, 72 (849): 483-500.

104- Narula, N., M. M. Mishra and S. R. Vyas. 1972. The effect of Thiobacillus

inoculation on alkali soil. Agricultural Chemistry of Indian Journal. 7 (1): 85 -87.

105- Nor, Y. M., and M. A. Tabatabai. 1977. Oxidation of elemental sulfur in soils.

Soil Sci. Am. J. 40:736-741.

106- Olsen, S. R. and L. E. Sommers. 1982. Phosphorus. In : page, A. L., R. H. Miller

and D. R. keeney (eds). Methods of soil analysis, (part2). Chemical and microbiological

properties (2nd edition) pp: 403-430. Soil Science Society of America Publisher.

Madison, Wisconsin,USA.



107- Page, A. L., R. H. Miller and D. R. Keeney. 1982. Methods of soil analysis.P[art

2: Chemical and microbiological properties. Am. Soc. of Agronomy, Soil Sci of Am.

Puplisher. Madison, Wisconsin. USA.

108- Patgiri, D. K., and T. C. Baruah. 1993. Effect of sulphur on soil properties,

yield and oil content of toria. J. Indian Soc. Soil Sci. 41: 391-392.

109 - Pathiratana, L. S. S., S.  Waidyanatha and O. S. Peries. 1989. The effect of apatite

and elemental sulfur mixtures on the growth and P content of centerocema pubescent.

Fertilizer Research, 21: 37-43.

110- Peiez-Murcae, M. D., R. Moral, J. Moreno-Caselles, I. Perez-Espinosa, and C.

Paredes. 2006. Use of composted sewage in growth media for broccoli. Bioresource

Technology, 97: 123-130

. 111- Ratton, P. K., et al. 1995. Soil Sulphur status and crop responses to sulphur in

western in walter Pradesh. Fertilizer News. Vol. 40 No 4:31-40.

112- Riberio, H. M., Vasconcelos, E., and Santos, J. Q. 2000. Fertilization of potted

geranium with a municipal solid waste compost. Bioresource Technology. 73: 247-249.

113- Richards ,R.F .1954 Diagnosis and improvement of Saline and alkali soils

.Handbook No . 60 United States Department of Agriculture . Washington D.C .USA.

114- Robin, A. K. Szmidt & Andrew and W. Dickson. 2001. Use of compost in

agriculture, Frequently Asked Questions (FAQs). Remade Scotland.

115- Rupela, O. P. and P. Tauro. 1973. Utilization of Thiobancillus to relcaim alkaline

soils. Soil Biol. Biochem, 5: 899 -901.

116- Rupela, O. P. and P.Taura. 1973 . Isolation and characterization of Thiobacillus

from alkali soils. Soil Boil. Biochem, 5: 891-897.

117- Sholeh, R. D. B. Lefroy and G. J. Blair 1997. Effect of  nutrient and elemental

Sulfur oxidation and growth of Thiobacillus thiooxidans. Aust. J. Agric. Res. 48 (497-

501).

118- Sikora, L. J. 1996. The Science of Composting. Pub. Blackie, London. 447-456.



119- Singh, A. L. and V. Chandhari. 1997. Sulphur and micronutrient nutrition of

ground nut in a calcareous soil. J. Agronomy and Crop Science. 179: 107 -114.

120- Sotomayor, R. I. 1979. Refuse Compost as organic fertilizer compared with

chemical fertilizer. Agrical. Technica. 39: 152-157.

121- Stevenson, F. J. and M. A. cole. 1999. Cycles of Soil Second edition. pp. 427.

John Wiley and Sons. Inc., New York.

122- Stratton, M. L., A. Barker and J. Ragsdale. 2000. Sheet composting overpowers

weeds in restoration project. Biocycle 4: 57-59.

123- Sutaria, G. S., M. S. Patel, and A.G. Patel. 1992. Effect of sulphuric acid on

pH, EC, and available phosphorus and DTPA extractable micronutrients in calcareous

soils. J. Indian Soc. Soil Sci. 40: 190-192.

124- Szmidt, R. A. K. 1997. Principle of composting. Technical Note. TN 446. Pub.

SAC.

125- Szmidt,  R. A. K. 1999. Report of the National waste strategy for Scotland.
Compostiong Task Group.

126- Tejada, M., J. L. Gonzalez, M. T. Hernandez, and C. Garcia.  2007. Application of

different organic amendments in a gasoline contaminated soil: Effect on soil microbial

properties.

127- Wainwright, M. 1984. Sulfur oxidation in soils. Advances in Agronomy, 37:349-

396.

128- Wainwright, M. W. Nevell, and S. J. Graystone. 1986. Effects of organic matter

on sulphur oxidation in soil and influence of sulphur oxidation in soil nitrification.

Plant & Soil. 96:369-376.

129- Wakley ,A . 1947 .A critical examination of a rapid method for determination

organic carbon in soils – effect of variation in digestion conditionand and of inorganic

soil constituents . soil Science 63:251-264



130- Waling, I.,W . van vark , V . J .G  Hobuba , J.J .Der Lee .1989 . soil and plant

analysis , a series of syllabi . Part 7 ,Plant analysis procedures .Wageningen Agriculture

university.

131- Weber, J., A. Karczewska, J. Drozd,  M. Licznar, S. Licznar, E. Jamroz, and A.

Kocowicz. 2006. Agricultural and ecological aspects of sandy soil as affected by the

application of municipal soild waste composts.Soil biology and Biochemistry. 39:

1294- 1302.

132- Westerman, R. L. (Ed.). 1990. Soil Testing and plant Analysis. SSSA, No. 3,

Madison, Wisconsin, USA.

133- WWW. Roomm. ir.

134- Zheljazkov, V. D. and P. R. Warmen. 2004. Source separated municipal solid

waste compost application to Swiss chard and Basil. Environmental Quality. 33: 542-

552.



Abstract

Problems of environmental and economical in disposal municipal solid waste
(MSW) and also loss of soil organic matter in the country have been caused more use
from  MSW  compost.  This  study  was  conducted  to  evaluate  the  effects  of  MSW
compost on some chemical properties of soil and yield of tomato (Lycopersicum
esculentum, var. mobile), as two experimental procedures laboratory (incubation) and
field. The factorial experiment was carried out as completely randomized design with
three sources of MSW compost (powder compost, sulfurous granular compost and
sulfurous granular compost + thiobacillus), five rates (0, 15, 30, 45 and 60 t/ha) and
five reaction times (0, 60, 90, 120 and 150 days) with three replications. DTPA-
extractable Fe, Cu, Mn and Zn, soil electrical conductivity (ECe) and available sulfate
(SO4

-2) were measured in the incubated soil samples after the given reaction times. The
results showed that DTPA-extractable Fe, Cu, Mn and Zn increased with the increasing
rates of MSW compost significantly (P<0.05). Also MSW compost decreased soil pH
but increased ECe and  SO4

-2.  However,  by  increasing  the  reaction  time,  soil  pH
increased and ECe decreased. Sulfurous granular compost has been the most effect on
decreasing of soil pH, increasing of ECe and available sulfate (SO4

-2). In field
experiment, maximum yield of tomato obtained from application of 45 t/ha sulfurous
granular MSW compost. The highest  Fe concentration in leaf was obtained from the
control treatment and least amount was related to 30 t/ha MSW compost.
Concentrations of Zn and Cu increased but Mn decreased in leaf with increasing
application of MSW compost. There is no difference significantly between three

sources of MSW compost on Fe, Cu, Mn and Zn concentrations.

Key words: Municipal solid waste, Sulfur, Thiobacillus, Lycopersium esculantium,
Incubation.
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