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Abstract

This study was conducted to investigate the effect of adding different types of
organic fertilizers (sheep manure, cow manure, poultry manure and sewage
sludge) on some physical, chemical, fertility and hydraulic soil Properties over
time, on corn yield and some yield properties, in addition to following the
decomposition of organic matter over time by measuring the rate of
disintegration, and determining the most effective fertilizer in improving the
overall soil properties by estimating its microbial biomass, In order to achieve
the above, two field experiments were designed on the same soil according to
randomized complete block design (R.C.B.D), five coefficients with three
replicates, disturbed samples (probes) were taken from the first field
experiment (without crop) to study the physical, chemical and fertility
properties, and non-disturbed samples (soil blocks) to study the soil structure
stability, moisture content and microbial biomass, The sampled were at the
following times (1, 3, 6, 12, 18, 24) months after the addition of fertilizers, the
second field experiment was planted with maize crop for two agricultural
seasons and one addition of fertilizers. The results showed that the addition of
organic fertilizers positively affected physical properties of the soil, which led
to a significant increase in the aggregation degree of soil (from 63.65% to
69.80%), and Significant decrease in bulk density values (from 1.37 to 1.14) g/
cm®, and increasing the rate of total porosity(from 46.06 to 54.40)%. When
calculating the mean weight diameter to reflect the soil structure stability, the
slow wetting method and the treatment of sheep manure and sampling time
(after 12 months) were superior to other methods and in all treatments
throughout the study period. An increase in saturated hydraulic conductivity
(cm/h),with a significant superiority of sheep manure treatment over other
treatments. All treatments improved soil fertility, total nitrogen, available
potassium and organic matter increased by (31, 8 , 24)% respectively compared
to the control, with a significant superiority of sheep manure treatment, and
sampling time (after 18, 24) month on the rest of the times. As for the available
phosphorus, the treatment of sewage sludge (12.92)mg/kg and sampling time
(after 3 months) was significantly higher than the other treatments and times.
The results of measuring the rate of biodegradation of organic fertilizers
showed a sharp increase in the amount of (CO,) released on the third day of the
incubation period in all treatments, the treatment of sewage sludge significantly
exceeded on all other treatments. on the end of incubation period, the
fermented cow manure and fermented sheep manure had a significant increase
without A significant difference between them. In the estimation of microbial
biomass carbon, the increase was significant in all treatments compared to the



control with significant superiority of sheep manure treatment (16.13) mg/100
g. The ratio of biomass carbon to organic carbon was 2.3%, The results of the
study of the effect of fertilizers on the morphological characteristics of maize
crop showed that the sludge treatment was significantly superior to the other
treatments. The corn field of the first season was (5.94) ton/h and the sludge
treatment was the best while the corn field of the second season was (7.90)
ton/h with a significant superiority of the sheep manure treatment.

Keywords: Fertilizers, Zea Mays, Decomposition, Microbial biomass,
Stricture stability, Moisture content, Saturated hydraulic conductivity.
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64.14" 46.02™ 25.73 2 71.75 ™ 12 E
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47.22" 2.520° 1.33° 1

47.22" 2.520° 1.33°

46.64' 2.530° 1.35° 6 g

46.25 2.530° 1.36™ 12 E

46.25 2.530° 1.36™ 18

46.06 2.540° 1.37° 24

48.41% 2.520° 1.30° 1

48.41% 2.520° 1.30° 3 .
50.79% 2.520° 1.241 6 &
52.59° 2.510° 1.19 12 'f
53.60%° 2.500° 1.16" 18

54.40° 2.500° 1.14" 24

48.41" 2.520° 1.30° 1

48.61™ 2.510° 1.29% 3 .
50.20"" 2.530° 1.26% 6 E
51.59° 2.520° 1.22" 12 %’-
52.78% 2.520° 1.19' 18

53.17%° 2.520° 1.18 24

50.20"" 2.510° 1.25" 1

50.40"" 2.500° 1.24" 3 .
50.20"" 2.510° 1.25" 6 f:fl;
50.20f" 2.530° 1.26% 12 %
49.80%" 2.530° 1.27% 18

49.01™ 2.530° 1.29% 24

50.99°¢ 2.510° 1.23* 1

51.20%" 2.500° 1.22 .
50.40" 2.500° 1.247 6 E
50.00"" 2.520° 1.26" 12 'f
49.60%" 2.520° 1.279 18

49.00" 2.510° 1.28% 24

1.633 1.633 0.016 LSD 5%
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7.18° | 3.90“ | 5.70' | 7.40" | 8.10°" | 11.70°°| 6.30" | N sles
9.57° | 6.10" | 8.40°" | 10.10°" | 10.80%" | 12.80° | 9.20° | calsall slew
12.92% | 10.60%" | 11.80° | 12.90°° | 13.20” | 15.60% | 13.40° | sl ol
4.82° | 6.11°° | 7.66™ | 8.20"° | 10.52% | 7.25°° | L
1.61 Jalxll LSD 2.86 (30 LSD 1.42 Dl LSD

o Baadl Cun A Jolae 3 Bl ealiall st pdy 8 Lela Galll ile aay
el paen & lldy ¢ el (3) 2 OIS Zld) shudll sgse Jleb of (17) Jal
osiudll 385 (K LS ((1979) Trenan 5 Grewal ae Gii 13ag cdiliadll dyalend)
Bl e in el ge 0S5 b il ANl e e (12) 235 (6) e Lliia
A e Jgea (A hadll C¥s Dol depu () (ghm 13ay cdgsmal) aen)

.(1989 (Razaq) « Ll

60




—t o0l - e LYl SR dles eesee oabsall dlan e slaal) dless
18 -
16 -
14 -
12 -
10 -

ppm glall s sill o

o N B~ OO ©
1 1 1 1

1th 3th 6th 12th 18th 24th

Ul shudl) ad B olicy) Adaily Adliaal) saand) o Jalatl) Ll (17) Jed

iz Gl agaalisall =3-3~1
cele DA Lgmel) 300l Aila) ao Ul aglisdl 5345 (10) Jsaadl 3 LDl
ol 8 Alad) saenl) Jlas e Aaslill dggael) aleal) a0 ) lld agry Al
oaleal) ol GlSs e Al Cpmgynedl Gl Dlaly @lldy Gl ol e bzl
Sa (e dygmall sald) (€ e Slmi (1962 «(y50aTs Sharratt) asulill osl Jae
0o sanl) dantll 4y LS AELaY) e el 12 22y s 450k) ey Le 130y o sauslisall
leies dalidl cbidl i o Lall ALl a5 cdhasdl clisU ablal dad)
5ol b 488l e La¥l e (e Slmd (2007 Uyl 22 €2005 ¢ Hyalidl) o gnlisal
il ApedY) Lygenall Galea) daaluas (2004 Krauss) Si™ 5 K* e JS oligd
Rosolem ) diseijpne Cldine 036y (plaall Lygad 3 oLal) el i) oo
salyy A Al 8 iV saly gax 8 4l ,SAL el (e (2013 (Calonego
dahl o ey @ NH, asiigal) s J<8 e Jilsie @ig3¥) o el apaulisd)
2005 Huang) Ll asubisdl slajy g 45l Jslae A Y] zsha Je K
Gsine 8 Aplendl cDLelad) Ll Cadial Laad (10) Jsaad) (e cniy (2016 (ol

DN eV sl ilebed (gine 358 Baadld cp sl Cn 2l apalisd) e Dol
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& sime 338 dsas pre @l Gy LS clegin gl G ae (Baladll (SL e

2xy 3331 G Apalls (5558 d9ms pe g paad) eV Ale)) DA Z Bl o sauslisll 3aS

Ol aa {8/an g liall aganlisd) B 4ypanl) 5aan) a6 (10) Jsad)

e )
Lo gidll - - Aalaall
324 | e 18 | Len 12 | el 6 | edl 3| e an
330.76° | 322.80° | 325.15" | 328.929 | 333.07° | 336.20° | 338.40" il
358.26" | 377.81% | 371.70° | 368.35° | 350.50" | 342.15' | 339.04™ | LeY) slaw
355.00" | 367.55° | 364.98° | 359.40° | 352.40° | 345.10™ | 340.54™ | &l les
347.38° | 344.14" | 344.12% | 347.92' | 350.10" | 353.90° | 344.12" | calsall slews
348.63° | 342.10' | 342.15' | 345.12% | 356.11" | 360.10° | 346.20' | slall slews
350.88" | 349.62" | 349.94" | 348.44" | 347.49" | 341.66" | laugll
1.63 Jalxll LSD 9.67 3\ LSD 6.26 c>uwldl LSD

:% 4 guanll 3alall —4-3-1
CDlelaall paen b Ligine dygmall salall Ao 52l (11) Jsandl 8 sl iliall (i
Ol e Adle A o saand) ol lgial Cuan Sl calall &5l doalend)

Ladl WS (2009 cLeblink 5 Fassen) gl 4 4t 33y ) g2 Lae ¢ggianl)

Sle ey 50l Ly slaally bl slew gililae o 2le Y] dlaw Alebeal gsina 5
M iay @l Ly QY slew dlelas e ggine 2 Gy %(6.4 6.1) il

Gsi Ly LS .%(69.46) cialy G aan) iy Djlia el saSIL Hle)

g ey A1 8L e dygaed) sall A B (el 24 <18 am) olieV) )

At Cul€ LS o gl 12 66 3 any) Laai¥1 G Apalla (3558 dsmss g paall O laladll

Dplas Lpnyds Al odag O lalaall paen 8 ) 8 A8LY) (e e aay dysamall 50l

Gy g Bl 3 pealiall Zali) 5y Shuls Jladll (geamall slend) anlbing 53l a3l
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) an % Aygdandl 5ol A (B AbLiaal) Baad) L2l (11) Jsaal

Loy sial o . . lalaall
6524 | e 18 | e 12 | e 6 | e 3| et o
0.68° | 0.64° | 0.66™ | 0.68™ | 0.70™ | 0.70™ | 0.71" il
0.90% | 1.10* | 0.99° | 0.95° | 0.84° | 0.76" | 0.73" | aleVl sl
0.87°° | 0.97°° | 0.94° | 0.88* | 0.86 | 0.79" | 0.76" | L& sl
0.84° | 0.839" | 0.84° | 0.84° | 0.85° | 0.88% | 0.80" | calsall slaw
0.84° | 0.80" | 0.81%" | 0.83%" | 0.85°" | 0.90° | 0.849 | sleadl sles
0.87% | 0.85% | 0.84"® | 0.82"® | 0.81"° | 0.77° | Lugsa
0.03 Jalxl LSD 0.07 eV LSD 0.05 el LSD

) pH -5-3-1
Ay alaall Bl e ALtV olas Alalaad gsinall 5iil) (12) Jsanll 8 gitill
Caleall 3 @llg % (0.4 0.3 0.2 0.2) sl e Wylsie il pH J palissl
galend) cOleleall g ligyall clSy o ) e (aalal) aladl coalsall oY1)
IS 1Dy ccalsally JEY) galew 3 PH J L@l adll cilaef G cdpalls gAY
Olsen) e Gy 1y lih oIS pH [amis 3 Lgoaall s20uY) dila) Lil o Sle
O Al pH 3 (aliss) el of Ll Jgaad) can LS .(2004¢ 5,415 Van €1965

ool pe calajl 8 pH a8 Laliss) oy o(oed 24 2x) Aubal e 58 el
sae o) o s ay ccDlalaall QS 8 Glldy olieV) Al o Jadd dpalls G
2015 «s,als Reader) diliasll dysmal) saladl Jlail o leg Al culS 4l

.(2016 «Liebig s Reeves
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ol aa (2.5:1) 48 pH Liagaal) ad) b dblaal) 5aaul) il (12) Jaad)

e
Tl : : Aleladl
524 1 el 18 | el 12| edl 6| edl 3| el

8.03" | 8.02* | 8.03° | 8.03% | 8.03% | 8.03" | 8.03° L)

7.99° | 7.90° | 8.00° | 8.00° | 8.01°° | 8.02* | 8.03" | Ale¥l sl

8.01° | 8.02% | 8.02* | 8.01™° | 8.00° | 8.00° | 8.02%°° | LuYl ales

8.01° | 8.00° | 8.00° | 8.01™ | 8.01° | 8.02* | 8.03% | calsall olen

8.02°°% | 8.03% | 8.03% | 8.02%° | 8.01°° | 8.00° | 8.00™ | sleall slew

7.99® | 8.02* | 8.01" | 8.01* | 8.01" | 8.02" Jaws giall

0.016 Jalul LSD 0.018:)) LSD 0.015 <Mledll LSD

:dS/M EC 4l <) dubl) —6-3-1
b iy ¢ Al aliiall 450 5eSl) B0 o8 8 dygiea 520 (13) Jsaadl e Lasdly
Coll Lgngdall 3ganl) e aill men Cudy (K15 canLall A lae Lpalend) O Lebadl) pren
A8liaall dygunnll Baanyl e ) @b gy (2013 Miller) ds/m (2-0) dalldl e
pe G 13 Y Gl e Bl gine Balyy B el Ally AgiAl 3 ~SYY
PA EC a8 Lalend) cDalaal) o dypalla (558 35a5 Jaadl WS (2011 ¢ sux)
Ay Awalls il <aliel <galey <slaa : il gl cdal Gua Al sy
(6 3 1 ) Ll e ed (24 (18 (12 2ay) 430D Lsine g 2ai olie]

. *
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s & EC #w\ %ﬁm\ L_sé Qdlad) daaudy) J;ﬁi:l (13) Jyaal)

g (5:1) (dS/m) %C o2 ‘ L
6524 | e 18 | e 12 | il 6 | Ledl 3| e am

0.278% | 0.30“ | 0.29“ | 0.29“ | 0.27™ | 0.27™ | 0.25° Ll

0.352% | 0.45% | 0.43°° | 0.40°" | 0.29" | 0.28™ | 0.26™ | eY) slew

0.350% | 0.44® | 0.42° | 0.39° | 0.30“ | 0.28™ | 0.27™ | &Y sleu

0.355" | 0.40°" | 0.399 | 0.38° | 0.34' | 0.32 | 0.30" | cala ales

0.373" | 0.42° | 0.42% | 0.41° | 0.36" | 0.33" | 0.30" | sleadl aless
0.402% | 0.390* | 0.374" | 0.312% | 0.296°° | 0.276° | Ll

0.016 Jalxl LSD 0.031:3 LSD 0.037 cdal=dll LSD

ObieY) Aiel DA Al eIl ALY salyy 3 daspaal) 3aau) il o (18) Sl

Gl lel < jal <galn <slea : Jal gl 8T (BlaY) e Ble Jd) Y

coals <slea <l <pliel: bl ol sl ai (L) (e ple 22y) 5581 203!

— 2L oo e alic]

JE e e palgy = ok sles

EC dS/m a

0.00

0.50 -
0.45 A
0.40 -
0.35 -
0.30 -
0.25 -
0.20 -
0.15 -
0.10 -
0.05 ~

v === oY -
>'é _—-.—“_’4 = — /é..“
: — bR 1
i h ------ -
v
1th 3th 6th 12th 18th 24th

EC ad b olic¥) Aoy Adliaal) saaud) ¢ Jalail) 50 (18) Jei
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Oa)s (Saxall (s)Sl el 5 PA (e dygacanl) dgall (gual) S Jaxa uld —4-1
gl b L)

s g el Ay gamel) Baand el goal) SlSal) —1-4-1

iy gmall 32D (goal) SlSal (e Zdlliall CO, 4uS (19) JSa 5 (14) Jsand) o
e Gl gl 8 COy et Jare b als leli)) ale S5 Jaadly s Aol diliaal
st CO, 2l caly dua ((Mineralization Flashgaedll (awg) (pasll o)
Fugpaad) Bolend) EDalaall e IS sl e iS5 (29.8 <30.4 327 36.9)
Alelaay Ajlie el e (OEY) dlaw aleY) slaw ccalsall 3)) «Capall slaa)
&5/ (23.40) sl ally (Lasé 45 ) aaLal

el Al 45 e Blaidl COp Jame (3 ot g i) ae copmall () o

cpanll () (e as (165) a3l 2ay ddliadl)
&Y Aliadll Lygmal) 5aanl) ( Aysies (3308 asay ) (14) Jsaadl 4 bl i
et Lasd 32 (s Aygina (3909 dsans paeg cwlill 45)le CO,p yajad Jara A A5l
gy il B genll dSall ) Ll (3) asd) 3 Wl cgumall ey e (1) asall 3 elldg
b A EDliad) G Aygine (3308 dsay pe LN 5 Adliadl Aypaal) 300 ppen
11.4) @iy 5aly) Ay sl Copall slas Alalaal (g5ina (3515 ¢ 3y alall CO, A4S
alieY) slaw ccalsall (3)3) clalaal) Bl 4jlae sl e %(36.6 <19.2 <17.6
saau¥) (e C/N o iy ol jud oSy el o (il aY) sl
saidl COy apeS Jullys Jlaill gy dleay Los slaall slaws 8 Lgualiaily dug yall
Lald Jasiyy 4ygmall lsall &lS& G (1999 Breland 5 Henrikson) 4y L 13as ]
Jsaill Arpp g puanll GLSHall gl Gaeail) Alspe Jidh Aajall 228 ols C/N Ay
59 e (10) asdl Sin iy gl S Jaee 3 Lagys Laléds) lld ey Jaady
g O Lsine B dsns ol e ¢(21) psdl (n Thls ST Alaye baaey ol sl
e ¢ galsall (3)3) cDlalas o avall Coyall slea dlaleal g5ine (565 5 O alrall

(2aLal) Y dlaw ¢ AlieY)
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e Gate 3l (oM ddbiaall dypmal) dgd) S8 iaie (19) JSE) oy WS
Cudy 55l o3 DA o (165) Gl a as (28) Ganll e el (Jlos oLl
slen Alabaad (gsine (358 pe 2aLAl dpally dggmel) 500nY) pan On Aysins (35l
saan) L el Cajpall

1345 it SSY) Ay guinall dgall alisSal o ol el dlsye GSED (pa Byl 038 Jids
el (8 ) laaial dn )y & Bigliie dygne se Dslanind (pdl fiall) (e el 0T e
S A als Al Ailad) Lygnall 5ol cul€ U adf 1glaadl (sleadl ccaiall )l
LAl (s L s 5 cumall 503 00 IV sl DA (ggual) Tlial) iay Llasis
(1990 «(y553T5 Collins ) Tamaas Jaill Zagps 5 lisdll Agas

Algss Ayl BaauY) S8 Jalpe a2 e 4l (19) IS5 (14) Jsandl 3 olill jels
(e Aillid) COy 4pS b aliaiy) i Ly (330 280 <225 i) cpumall 55
& C/N G alaaily elld s (Say ayiigll ity cawall Copall slaal goal) i)
ool e Al ooyl dlleay A1 el 6 allas deju Jully olad) sles
Anlay GlySall (e bty Cpalll il 5 5sbladl (e ol gine alisal ) ALYl (il
Gl 53 (e ARV 020 8 Laadly LS (1997 Matzner 5 Berg) Jlaill dalia )
G5t e (OB dless alieY) slew coalsall (3)) (e Bymiall CO,p LS b lelis))
Gsiza (3 gas a5 COaleall L e S slew 5 aleY) slew ilabed (gsina
P Lyl 3y guanll 32auY1 (e (100 [ je) 3)5n3al) CO, Apall i 5 . Lagin
5 e G agll 4 COy oail ey Judl o (14) Jsaall e Jaadly opuiaall 5538
alral (gsine (5 Baadly WS Liugpaall cBlaleall ppen 8 @b (a5 330) pzaal)
Sl e %(58.9 27.8 25.4) @il il dwsy awall Gl sles
On el 38 ams ae o Al e (aalall QB slas lieY) alas ) Ol
bl (3)) 5 ) Copall slea ilales
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cpan) 8558 JNA Ayl Aaal) 5aaudU gl (guad) ISE cha (§100/3) 5830l €O, Asas (14) Jsaad

bugidl | 330 | 280 | 225 | 165|140 | 110 | 90 | 60 | 30 28 21 14 10 7 3 1 (p.33) a5 1)
10.88° [ 8.7%18.8%| 92 | 5° 151°| 53|54 | 58| 62| 7.0 12.4 | 14.5 | 20.1 | 21.4° | 30.4° | 8.97% RESIW
10.52° | 8.6 | 8.7°° | 8.9*° | 4.9°|5.0°| 5.1 | 5.2 | 56 | 6.0 | 6.8 11.7 | 13.2 | 19.8 | 20.5% | 29.8° | 8.96® DA alaw
11.97°| 8.2° | 8.3 | 8.5°|6.2°|6.3°| 64 | 65| 6.7 | 7.5 | 86 | 147 | 16.7 | 22.4 | 23.7° | 32.7° | 9.1° oalsal) &3
14.58% [ 8.1°| 82° | 8.4°/8.9°19.0°| 9.1 | 92| 9.4 | 10.5| 11.8 | 183 | 204 | 26.6 | 27.8% | 36.9° | 9.2° ipall 5laa
599 | 1.3°11.5°11.7°11.9°2.0°| 2.1 | 22| 3.5 | 3.8 | 4.0 7.8 10.4 | 11.4 | 13.2° | 23.4° | 5.6¢ Ll
LSD de de de e e e e de de de c c b b a d -
220 6.9% | 7.1% | 7.3% | 5.4° | 5.5° | 5.6° | 5.7° | 6.2% | 6.8%° | 7.64% | 12.98° | 15.04° | 20.06° | 21.32° | 30.64% | 8.37 o gial)
2.97 0.18 LSD 5%
40
35

:3‘ 30 ——islan

S = -

1 20 "

Yuc

al 15 &

= —— 3

410 —

8 5 =i 2L

Y 0 . . . . . . . . . . B S— S— ——

1 3 7 10 14 21 28 30 60 90 110 140 165 225 280 330

Ol 5558 OV Ay ill Adlaal) Baaudl pagal) gsuad) S (e (§100/34) 555834l CO, dgas (19) Sl
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i y2all Ay gaanll Baand) aSIl) (goual) SlSanll ~2-4-1

Aliadl 4ygzmall Slsall 0 CO, JS8 o jaiall §50)ST 4paS)all 40as (15) Jsaad) G
saanY) G Aagine (g8 255 Bl i oy 330 Capaind ) sl 5y DA L5l
b e Lgine anall Copall shan Alabae < g6 LS canLally 43 )lie 4y fill diladl) 4y umal)
T e 2 (gl (165) asdl ia Gumal)l ey e G asll (e Toay @iy ccDlalaal
G5l cpmall e Lasy (330 <280 <225) duai¥) Dl Laayf sy LS cdypatll e g
Jara g i)l el it Sy cdgynall saand) b e SN 5 e galaud gsinall
Lo a5 (A 32auY) pe A5)EdL Galand) (p3gd asll goall dSall DA CO,p ) pas
AaS)iill COy dpesS o (S

g omad 2y Ll e 32 Ty S gpal) e iaie of L (20) O e by
aidl dags C/N dpw (alads) ) el (g o) (21 asll S ) ety Guiaal) (ge
)Y elayy COy by o Adliadll Aygmall Sgall 5 SU (sginall (10 Lgr Olgion ¥ A

Aypanll o)pa iy Uadiye
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Cpanl) 5 IR Lyl ABLaal) 5aacdl aS)al (g gual) SN cha 5y atal) ($100/4s) €O, JS& o ¢yl Agas (15) Jgaad)

bugiall | 330 280 225 165 | 140 | 110 | 90 60 30 28 21 14 10 7 3 1| (ps)oa/clitial
151.2 | 231.8°| 223.7° | 215.5° | 207.1 | 198.2 | 189.2 | 180.1 | 170.9 | 161.5| 151.0 | 139.2 | 120.9 | 100.5 | 73.9 | 46.1 | 9.2 ipall 5laa
126.2 | 192.5°| 184.3°| 176.0° | 167.5| 161.3 | 155.0 | 148.6 | 142.1 | 135.4|127.9 | 119.3 | 104.6 | 87.9 | 65.5|41.8| 9.1 Calsd 35
113.2 | 174.1% | 165.4° | 156.6°| 147.6 | 142.6 | 137.5 | 132.2 | 126.8 | 121.0 | 114.8 | 107.8 | 95.4 | 80.9 | 60.8|39.4| 9 RES W
109.5 | 168.7°° | 160.1° | 151.4 ® | 142.5 | 137.6 | 132.6 | 127.5 | 122.3 | 116.7 | 110.7 | 103.9 | 92.2 | 79 |59.2|38.7 | 8.96 DA sl
71.3 | 95.8° | 94.5° | 93.0° | 91.3 | 89.4 | 87.4 | 85.3 | 83.1 | 79.6 | 75.8 | 71.8 | 64.0 | 53.6 | 42.2]29.0| 5.6 L)
Lspoos | 172.6 | 165.6 | 158.5 |151.2 | 145.8 | 140.3 | 134.7 | 129.1 | 122.8 | 116.1 | 108.4 | 95.4 | 80.4 | 60.3|39.0| 8.4 o giall
250

3,

3 200

g G yeall 3l

! +O.3‘}AS\<.§JJ

2 100 )

i’ el.i's‘}!\a\.u

§ >0 = 8 slass

L)\/) 0 T T T T T T T T T T

1

3

7

10 14 21 28 30 60 90 110 140 165 225 280 330

ALl 4l 5aandll Sl (ggual) i) (20) i)
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o) e JsY) gl DA C-CO; psea o (sl Sl el wiii sl
Ll bl A A0 e yaiall aadiall (Sl Apgiall Zuail) G (16) Jsaall (sl
Sle (OEY) slew GLEY) dlaw coalsall 3)5 ¢ anall Capall slea ) ZJEN 4y guzaall sl
il S el e il e % (35.1 34.9 34.0 31.9) <l 8 s
1998 «(y5als Page) oaysl e pe Lo 2a ) G0 il o3a o Laadlyy ¢cpuanl) 558 A
Lol e Lygumall salall A85a b cliny Al Gluhl) adaas S5 s (2001 ¢ ALY

comaall G e Y1 o) DA aaaiall 5S04 giall

(MRT) \gisSe (s} bonsgias diliadl) dypmall dsall (K) &l culi 2 (17) Jsaadl Co
Gsine G358 e c20Lally A3lhe cOlaleal) mren Cp Aysine (98 Sgms Laadly Cus Ayl A
of Bl ale S canall eyl g 8 cOleleall L e auall Capal) slea Aleladl
o (s cAiliadll Aysmal) Ssally Ljlie (0.0039) (midio SSE Cully Cijaa (2aLall) Ay
L aa ) GE 13as ¢(0.0060 —0.0056) Ga conghs dusg paall &y suanl) algall lSaill s
Om Sl Al (1971 «Jenkinson) Jé (e \gl) Jeasil) &l K el s o ae
& s o(galdl dpl ¢ pma¥l slawdl ¢l ) Adliae dysae Jsdl (0.0065 — 0.0015)
ol slae iy Aeg)de Vs (RBladl 4l Adlall ¢ Aiaall) Gl G ) Ll
bgrd B lples o S Gadll Gl o Gl a8 Lee a2l ey (i Jaugie can)
el g el culS gl (ssinas Bha dapd (e e pSaie Cagyla 32 sl ol
(0.033 =0.015) ¢y cansli illy (2000 «(y55aT5 Trinsoutrot) Gl el Jeass 3l

(2001 ¢ ALY) oS3 pa peilial) o2 (36515 (Ayisladgasl 435 ) diliaall eyl o)
Aggenall 32kl daph Leie Jalsall (o 23my Aygume dale (Y K Sl el 44 Lagee il
o Wpe g Bl FLAy sl () dagard) Baldl e Al s pH C/N diis

058t Az C/N daws <ld dgianll alsal S8 i dad o) Ll Gigpeadl ey« Jalsal
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s olsall Gl QIS Jana il Ay Age A5 Aandly LG Sadiys ¢ ple IS8 Shiia

ey sk sine s Bha Aayd e Al uas dagyd ld e ey

L pll Zliaal) 2y pimal) sald) & Jare o uatll ) gl el 30 dialdl e 2l s
Culh Glaay e ¥ Aiphal) o380 V) el g (IS oSl e Al (grine i lny
St diliaall 4guaall saldd) laie (16K A Lo o(R) isSa ays (K) dyseanll salall elis
e Ay ) L dygeae 3ol il Lavie 4l i) (g o JLall (g Byl (ggine e A3ylia
0508 b S a8 Juany o amy Jlo () Jsalis Leie Teda 08 clgad 488001 e L) Lol
(1971 «Jenkinson) 2410 (e C/N daws (o uyiss A aall ) ddliadll 4y ganl) 2all)
Gl e o) Agail) & C/N As ol Byl 35 il ae il o2 A3)lie ae Lang]
ALl Glufyall 8 3)4S3al)

s Al LY ALl dypmall slsd) eliy (he) Jawgic ad (17) Jsaadl o Laad Laadl
gal) Gl aeal) i ad ae Lo lin
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Cpanl) 55 IR Lyl ABLaal) 5aacdll LaS)l (g gual) IS oha 5y atal) ($100/4s) C JSd o (5280 AaS (16) Jgaal)

330 | 280 | 225 | 165 | 140 | 110 | 90 | 60 | 30 | 28 21 14 10 7 3 1| (as)cailfsaand)
62.6 | 60.4 | 51.7 | 55.9 | 53.5 | 51.1 | 48.6 | 36.1 | 43.6 | 40.8 | 37.6 | 32.6 | 27.1 | 20.0 | 12.4 | 2.5 iyall slaa
52.0 | 49.8 | 47.5 | 45.2 | 43.6 | 41.9 | 40.1 | 38.4 | 36.6 | 34.5 | 32.2 | 28.2 | 23.7 | 17.7 | 11.3 | 2.4 oalsal) 3
47.0 | 44.7 | 42.3 | 39.9 | 38.5 | 37.1 | 35.7 | 34.2 | 32.7 | 31.0 | 29.1 | 25.8 | 21.8 | 16.4 | 10.6 | 2.4 RESIW
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