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Physiological Responses Of Some Durum And
Soft Wheat Genotypes To Drought Stress

Abstract

This study was conducted at faculty of agriculture engineering, at Al
Baath University during the growing season 2020-2021. To study
the performance of six genotypes of durum Wheat (Horani,
Acsad65, Cham3) and soft wheat (Golan2, Bohouth10, Cham10) to
drought stress during seedling stage by PEG-6000 concentration (-6,
-12 Bar) in addition to treatment control. Proline, chlorophyll and
malondiaaldehyde (MDA) was estimated after (24,48,72 hours)
exposure to drought stress. The experiment was designed using
randomized complete block design with three replications. The
statistical analysis results of the experiment clearly indicated to the
existence of genetic variability in the response of studied wheat
genotypes to drought stress. It was observed that proline and
chlorophyll and MDA increased with the increase in the intensity
and duration of drought stress. the variety Cham3 recorded the
highest rate of proline (14.485 microg/g), with an increase of 62% at
the concentration -12 bar compared to the treatment control, and
36% increase after 72 hours of exposure to stress compared with 24
hours. Whereas the variety Cham10 recorded the highest rate of
chlorophyll (49.211 mlg/g). with an increase of 65% at the
concentration -12 bar compared to the treatment control, and 12%
increase after 72 hours of exposure to stress compared with 24
hours. And the highest rate of MDA in leaves was in the variety
Horani (10.051umol/g), while in the roots was in the variety Cham3
(2.998 pmol/g).

Key words: Wheat, Drought Stress, Seedling, PEG, Proline,
Chlorophyll, MDA.
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(1) Joxa - sl e (dele 72,48 ,24) sa ellis (8 [ahes Saa 14.200
redelal) il e
(1) dsaa ool (ssinall Ha5a 8 Lsina algal) (i X China Jelitl) <
— JaY) (ssiue die pdigall e Jawgial dualls sl el 3ald Caiall gis
aalall die 10 sy Caall el ol o W (¢ fale s Sae 17.060) L 12
(& [ebesSe 4.139)
(1) dsas o) oimall Hdga (3 Ligina dgal) 520 X s el oIS
Oe Aol 72 an ydgell 38 Jawgiad duadll adl) ol 3als Cauall gis a3
ey 2V Caiuall el @l ol WL (8 fahes S 16.798) algadll iyl
(§ [obesSon 5.848) dclu 24
Sl ginall d5a B Lgine dlga¥) 53 X MeaY) (e el o
Gsinall Jaugial Lpally il el L 12— slea)) (ssise Gin 38 (1) Jsa
pil) S W (8 fabeosSia 18.826) dlgadll iyl (he Aol 72 aay Syl
(¢ [ahessSoe 6.552) aalall il
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Grimall i5e 8 Lgies deal) 830 X MeaVl (e X Cia deldl o
Mga) 8adig 50 8315 e (g ) A g L)) (1) daadl (e Laadly Cam il 5l
(& [ehes S 22.537) 4l dad el cul€y ,dug el Cilial) paen 6 il
12- 35 Mlial) aleadl Gyl (ge dele 72 203 65 ol Caiall die cila
10 Cinall vie (¢ [ohes Soe 4.139) 4l dad ol s s 8.
Lalad)
Asyo baiipe e gadll v culg il &SI o)L [30] 4l deass Lo e o 12y
[2] ) cliags Al miluall @lliSy, Sl algal) e 700 50 Ll saill (o dises
cadll il e e Al Al sl sal ol B gl ggmall o) Gus
b Goh e DAL sleal) @A)l dalal @llyy dladl algadU
xy ellyg (Jofabes Sae 7,92)daes Aol Jass Gam 255 (3,6,9,12) saal bl
Ll (defahessSae 1,35) das 3 2alally 45k bbbl (iudass (e ase 12
bl e bl 3 ans @lldg (Jefabis Sae 1.67) &b 38 Jara o

A Calgall Sgina B Alial) Algay) (e Adlide Ciligiva il (1) Jgaad

Ball) Alaja b el Lilial

s | v [ e sen
4.771 4771 | 4771 | 4771 L
11.205 15.078 | 12.919 | 15.519 | 16.796 -6 YN
13.766 | 12.786 | 16.934 | 11.579 -12
10.159 | 12.408 | 11.049 A*C b sia
4.898 4.898 | 4.898 | 4.898 als
12.629 16.022 | 21.264 | 11.861 | 14.940 -6 65 s
16.968 | 22.537 | 11.640 | 16.727 -12
16.233 | 9.466 | 12.188 A*C b 5ia
10.528 | 10.528 | 10.528 | 10.528 L
14.485 15.868 | 19.707 | 15.278 | 12.619 -6 3 pli
17.060 | 20.160 | 16.988 | 14.031 -12
16.798 | 14.265 | 12.393 A*C b s
8.830 4.875 4.875 | 4.875 | 4.875 als 2 0¥
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2022 le 9 )l 44 daall Gay) dasly Alre

9.697 | 17.492 | 6.832 | 4.766 -6
11.920 | 18.459 | 9.396 | 7.904 -12
13.609 | 7.034 | 5.848 A*C b 5ia
4.139 4139 | 4.139 | 4.139 KA
10.037 12.788 | 18.801 | 11.549 | 8.014 -6 10 S
13.183 | 19.498 | 8.836 | 11.216 -12
14.146 | 8.175 | 7.790 A*C b 5ia
10.098 | 10.098 | 10.098 | 10.098 s
11.089 10.693 | 13.161 | 8.509 | 10.410 -6 10 pL&
12.477 | 19.515 | 9.725 | 8.191 -12
B L sia 14.258 | 9.444 | 9.566 A*C bau s
6.552 6.552 | 6.552 | 6.552 KA
13.358 17.224 | 11.591 | 11.258 -6 L;;‘C“
14.229 18.826 | 12.253 | 11.608 -12
14.200 | 10.132 | 9.806 C L sia
A*B*C B*C A*C A*B C B A
LSD 0.05
5.1930 | 2.1200 | 2.9982 |2.9982 | 1.2240 | 1.2240 1.7310

11.205

qj\)j_x

S9iaa gé géqul\ Algay) o= 42liAa Qlfjiua Jéjii

Bpalad) Adaja b gwidl) dilival gal Galgd)

12.629

65 alwsi

14.48

3 ala

8.830

2 o¥sa

10.037

10 &say

11.089

10 pla

b olsl) (ggina Ao Blaal) slgay) il Ls

23

Gl Jalgad) LG @




kial) 3gadll (g skl g oudlil] el ok G o5 ) cibiiaia)

& (§/ide 49.211 ) 105l conall vie Lgien MY Jbg 5l Lanigia oS
Lad Jaugic gl o (§/ake 43.236) 20¥ss Ciall die Lgina Y1 G (g
8Ly e mily 5(§/ile 33.498) aalall Cigyla 8 lgmaes aliadl (g oI
(8/&e 55.254) ) 5,00 6— SA) sie (§/ake 50.558) N PEG S5
3, sl dlgaY) a0 5315 ae ) J ol dad o LS, L 12 Sl e
cllyg (§/ade 47.682 ,48.303 ,42.851) ilual) aren dic 4ied augie &b
(2)dsa> sl e (dels 72,48 ,24)
rede ) ik

Jsas igysll gsinall Hdse (B Lsine 2lga) (gine X Ciia Jelidl S
e die dall 138 Jaugial Ll ail) el 105y caiall gis 23 (2)
aalall die 20V Caiall cailSs aidl) ol W (§ /ade 59.274) b 12— seaY)
(8 /i 31.002)

(2) Jsan g slSl (ssinall siga 8 Ligina dlgal) 20 X Ciia delidl oIS
e dele 72 2 pdgall s hagid duall sl el 10.L Couall gis s
Aol 24 ae 3.l Ciall culSs 4@l ol W (¢ /ide 51.779) slgadll (el
(8 /ide 38.348)

oI (sginal) h5a B Lgina MgaY) 52 X lga¥) (s Jeliall S
Gsinall Jagial Lpailly il el L 12— slea)) (sise Gis 38 (2) Jsa
il ol L (8 /ake 58.431) algadl il (e deli 48 aan iy i<
(8 /e 33.504) salall i

el e (b L dgal) 520 X alga) (ggimse X e el OIS
Bady Bae Bal) ae g slSl) dad g liyl (2) Jsandl e adly Cus L Kl
(/& 66.073) Al dad el i€y ,dugpad) sl paen 3 iliad) SlgaY)!
@ b 12= S lall MgaY) e dele 72 20 10 ol Ciiall die s
Lalall 32 (NVss ciall die (8 /ake 31.002) 4l dad Sdf Clas s
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g slll (ssina g i) ) cldl G [9] led) deas ) gl clS 13
o ndl 13 il il L GlliSs , ileall Meal) gyl caat madl) il b
liad , Lgulain) b madl) o Cilical Bac cuiid) Cus . [3], [38] 4d) Jeasi L
@Al Gilial cun Gl Gl Ay i (A e WHSH Cuis (e
Mgy 5adis B s a3 g ol 35 of WS L daslial) 8 duSles A2y
- [25], [43] 4l el L 1aay
A by gl (ggina B Blial) slgay) (e dilide cligins il (2) Jgaad)
B Alaye b pradl) Cilial

AL sie -E:)-\A C (d=ls) xelsa B (bar) Jeay! | A cisal
A*B 72 48 24
33.289 | 33.325 | 33.325 | 33.217 L
47.721 52.334 | 57.149 | 58.004 | 41.848 -6 Sl
57.540 |58.138 | 59.101 | 55.381 -12
49.537 | 50.143 | 43.482 A*C baus 5l
36.523 | 36.523 | 36.523 | 36.523 L
47.004 51.113 | 49.111 | 56.655 | 47.574 -6 65 Sl
53.376 | 63.060 | 54.089 | 42.980 -12
49.565 | 49.089 | 42.359 A*C Lo 5ia
34.550 | 34.550 | 34.550 | 34.550 L
43.862 45.058 | 50.534 | 46.497 | 38.144 -6 3 ol
51.977 | 58.886 | 54.693 | 42.351 -12
47.990 | 45.247 | 38.348 A*C Lo 5ia
31.002 | 31.002 | 31.002 | 31.002 als
43.236 45.906 | 42.023 | 49.060 | 46.634 -6 2 Vs
52.802 | 54.727 | 57.185 | 46.493 -12
42.584 | 45.749 | 41.376 A*C b 5ia
31.394 | 31.394 | 31.394 | 31.394 L
46.637 49.242 | 45.555 | 56.308 | 45.864 -6 10 &5
59.274 | 56.955 | 62.584 | 58.282 -12
44.635 | 50.095 | 45.180 A*C b 5ia
34.230 | 34.230 | 34.230 | 34.230 s
49.211 56.846 | 66.073 | 51.324 | 53.142 -6 10 A&
56.558 | 55.033 | 62.936 | 51.704 -12
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B L sia 51.779 | 49.497 | 46.359 A*C Lo 5ia
33.498 33.504 | 33.504 | 33.486 2als
Lo gia
50.083 51.741 | 52.975 | 45.534 -6 s
55.254 57.800 | 58.431 | 49.532 -12
47.682 | 48.303 | 42.851 C busia
A*B*C B*C A*C A*B C B A
LSD 0.05
10.1483 | 4.1430 | 5.8591 | 5.8591 | 2.3920 | 2.3920 3.3828

Ggiaa b laal) Algay) o= d4liia

47.721

GJ\);;

5al00) Adaju b madd) ilival gal

47.004

65 2lusi

43.862

3 ald

43.236

2 o¥sa

Glagiama ol (&

dadgsdsd)
—
N
(o))
<

~

[32]

Q0

O

<

10 & sas 10 pla

S w6l el e LY e B Bl algay) il TG
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10.051 ) s> canall xie Lgiea oY) Ghs¥) 3 MDA Liugia oIS
7.978) 3pls canall wie Lgies SN OIS a3 (§/dsesSee
il Gigph B lgraes LD MDA dad haugie gl o(§/dsesSee
(¢/ds0550 9.671) A PEG 385 50l ae ol +(g/5a5,50 6.245)
WS,k 12— Sl xie (8/d9e9,S 10.624) A 5,50 6 S5l xie
de died langie by a8, Slall algal) Bae 8ab) ae <) MDA 4l o




Ao adle cilaill Uy g puib Al 2022 ale 9 amdl 44 alaall o) daaly Al

24) 2n Ay ((§/dsesSae 11.741 ,8.232 ,6.576 ) Glual) xaen
{(3) dsas - s e (delu 72,48

redle et it

Jsis MDA e 33 (ssime (b Ligine dlga¥) (s5ima X Ciia delitll (&
Gsiase e pagall 3o dangial dwall sl el 20¥es Cauall s s@ (3)
205 ciinall Lol cil€s o) adf Wl (¢ /55 S0 12.270) L 6— slgay)
(8 /503,50 5.770) aalal) xic

(3) Jsa> MDA e Ghs¥) (ssine 8 Lisina alga) 530 X Caiea Jelill L]
o dele 72 aa dsall 138 Lawgidd dwall sl el 20Nsn Caiall is i
3y 10Gsns Caiall @il 2l ol Wl (8 /dses S 13.320) aleadld iyl
(§J33,50 5.940) dclu 24

o GhsY) (ssine b Ligine lga) 830 X olga¥) (ggise el S a8
v Lavsgial Lol il Aef 5L 12— algaY) (gt 32n 3 (3) Jsas MDA
Wl (8 /a8 15.397) sleadd [yl (e delis 72 220 MDA (e 31V
(850550 6.245) saLall el 2l ol

O BLY) sina (8 Lisina 2lgal) 52e X lgal) (sriue X Ciia Jelidl) OIS
g GhsY) B aall (s Gl (gine £l (3) dsaadl (e Baadl Gus MDA
de (§/dsas S 18.790) 4l e lef glis , Sliadl slga) saay 58 80l
Gl g (AL 12- 5K Alall algaY) (e dele 72 2 10 AL caial)
Lalall (8 /dses,See 5.770) 20Ysn ciall die 4l dad o]

Ga @) Gsina b Blial) Algay) o Adlide ciligiua i (3) Jgaad)
5L Aaja B el Cilial (gl aall (513 O gllal)

Abasia | bugie [ C (el selse [ (ban) s | Acial |
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A*B 72 48 24 B
8.020 | 8.020 | 8.020 | 8.020 WL
10.051 10.103 | 12.950 | 8.980 | 8.380 -6 o
12.030 | 14.450 | 13.010 | 8.630 -12
11.807 | 10.003 | 8.343 A*C b gia
5.900 | 5.900 | 5.900 | 5.900 WL
8.457 9.293 | 12.550 | 9.380 | 5.950 -6 65 s
10.177 | 14.710 | 9.210 | 6.610 -12
11.053 | 8.163 | 6.153 A*C b gia
6.080 | 6.080 | 6.080 | 6.080 WL
7.978 8.353 |12.170 | 6.710 | 6.180 -6 3l
9.500 | 11.580 | 10.240 | 6.680 =12
9.943 | 7.677 | 6.313 A*C b gia
5770 | 5.770 | 5.770 | 5.770 Wl
9.711 12.270 | 17.610 | 12.750 | 6.450 -6 2 Ns
11.093 | 16.580 | 10.060 | 6.640 -12
13.320 | 9.527 | 6.287 A*C b gia
5.880 | 5.880 | 5.880 | 5.880 Wl
8.056 8.863 | 14.280 | 6.270 | 6.040 -6 10 &pay
9.423 | 16.270 | 6.100 | 5.900 -12
12.143 | 6.083 | 5.940 A*C b gia
5820 | 5.820 | 5.820 | 5.820 WL
8.827 9.140 |11.930| 9.050 | 6.440 -6 10 ali
11.520 | 18.790 | 8.940 | 6.830 =12
B Jaw gia 12.180 | 7.937 | 6.363 A*C b gia
6.245 6.245 | 6.245 | 6.245 WL b
9.671 13.582 | 8.857 | 6.573 -6 B*’(‘:‘
10.624 15.397 | 9.593 | 6.882 17
11.741 | 8.232 | 6.567 C b gia
A*B*C | B*C A*C A*B C B A LSD
0.9280 | 0.3790 | 0.5360 | 0.5360 | 0.2190 | 0.2190 0.3090 0.05
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@1 Osilal) e @Y Sgina A Alial) slgaY) (e Adlide gl il
Bald) Al je B pradll Giliaal (sl 2l

12.000
10.051 9.711

10.000 8457 8.827
’ 7.978 8.056
8.000
6.000
4.000

2.000

0.000
EBYN 65 sl 3ol 2 Vs 10 Ssm 10 oL

[dsa 55 1l gl Gollall e jsdall (ggina A Aliad) slgay) Ll clay)
£
Afieal) Jalgad) LG @

9.998 ) 3pls iall yie Lsiea oY sl 8 MDA luge oS
(£ /505580 2.236) 10pLs Cainall sie Usina 33V O cm 3 (& /0550
(§/dses,Sae 1.777) 28l Gigphh b lgaas iliad MDA e Lauigic gl
& 50k 67 Sl ve (&/dsesSe 3.031) A PEG 385 53b) pe o))
B 831 ae 2y MDA o o WS, 0 12— 3Sal v (8 /dse9,54 3.259)
1,959 ,1.710 ) Gliall aaen die died langie gl 3, liad) slgaY)
[(4) s> sl e (dels 72,48 ,24) s cllis ((§/Usas S0 4.397
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redle et it
Jsis MDA e siall (ggima 8 Lgina lga) (st X Ciia deliall (&
e e hgall 138 Jaugiad Ll adll el 6520 Cauall gia 2@ (4)
10l Catall Load cul€s 2l ol W (§/dsesSae 3.823) L 12+ alga)
(£ /5055 1.360) aalall xie
(4) s> MDA (e H5iall (ggine 3 Lisinn dlgayl 5300 X Ciia deli) Ll
Aele 72 an 585a0 13 Javgiad Al pdll el 3alss, ihsa oliiall g S
3y 10pLs Ciall el adl) ol Wl (8 /05e9,S0 4.920) lgadd Gapeill o
(§/Jsms S0 1.343) dclu 24
O sl (sine (b Ligina 2lgal) Bae X algal) (e el OIS Gl
Ssina Jansgial iy aill) el Sl 12 slea) (ggina Gin 38 (4) Js2s MDA
Wl (¢ /UsesSe 6.022) algadd Gyl (e dels 72 220 MDA (e odal
gD mpall e dele 24 an L 12-0laY) e e calKs
(§/d509,561.675)
e sl sine  Ligiea dlgal) Bae X algaY) (S5t X ciia Jeldll i<
osaall (8 aaall gls Gl (sine gl (4) Jsaall e BadL cus MDA
Yo (§/dsas S 6.900) 41 dad Aol alig , dliall Sgal) sy 525 8215 e
Gl cps B, 00 127 S sl dlgaY) e dele 72 2 Jhss crial)
(§/J525,5:61.300) 10aLs Cainall dic 4l dad oo
Ghsl & MDA (giine oy Cun, [41] el deags Al ibill pe 3t 12ag
, gl o adid danyhay el algaY) Caglal Al madll @lials sdag
Cun Alaall olgal) Qag)hal mugell @hab daes vie [15] 4] deass Lo
sl 8 Lgie LT MDA (e LSl Ghs¥) e
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c ssiall gina b lial) gay) e dilide ligiva il (4) Jsad

5L Aaje B el Cilial (gl aaall (513 O gllal)

i o gia C (delu) 2elsa (bar) Jgay! ..
A A*B 72 48 24 B A cdial
2.060 | 2.060 | 2.060 | 2.060 WL
2.908 3.190 | 5.800 | 1.890 | 1.880 -6 s
3.473 6.900 | 1.740 | 1.780 -12
4.920 | 1.897 | 1.907 A*C ha gia
1.630 1.630 | 1.630 | 1.630 L&
2.951 3400 | 5.620 | 2.310 | 2.270 -6 65 Slusi
3.823 6.890 | 3.000 | 1.580 -12
4713 | 2.313 | 1.827 A*C b gia
2.140 | 2.140 | 2.140 | 2.140 L&
2.998 3.240 | 5.770 | 2.300 | 1.650 -6 3pld
3.613 6.850 | 1.970 | 2.020 117
4.920 | 2.137 | 1.937 A*C ha gia
2.060 | 2.060 | 2.060 | 2.060 L&
2.780 3.040 | 5.750 | 1.970 | 1.400 -6 2 N
3.240 | 6.080 | 1.900 | 1.740 -12
4630 | 1.977 | 1.733 A*C b gia
1.410 1.410 | 1.410 | 1.410 L&
2.260 2.610 | 4.460 | 1.870 | 1.500 -6 10 &
2.760 | 4.550 | 2.100 | 1.630 117
3.473 | 1.793 | 1.513 A*C b gia
1.360 1.360 | 1.360 | 1.360 WL
2.236 2.703 | 4.960 | 1.780 | 1.370 -6 10 ol
2.643 | 4.860 | 1.770 | 1.300 1)
B daw sia 3.727 | 1.637 | 1.343 A*C bugia
1.777 1.777 | 1.777 | 1.777 L& s
3.031 5.393 | 2.020 | 1.678 -6 B*’C‘;
3.259 6.022 | 2.080 | 1.675 -12
4397 | 1.959 | 1.710 C b gia
A*B*C | B*C A*C A*B C B A LSD
0.0440 | 0.0180 | 0.0250 | 0.0250 | 0.0100 | 0.0100 0.0150 0.05
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S9iaa gé gélie“ él.g.é'g\ O 42l3AA Qlf35ua Jgjii

Aaja b pmadl) dlisal g3l a3aalf 513 Osllad) Ga S gdad)

5yalad)
0 A %
=] L o)) o
()} H
< ~ ~ R
o o
3 *
N ~
(o] o
BN 65 alwsi 3 .l 2 oY sa 10 & s 10 ala

t@lua i)y cilaliviy)
ralabngy)
L2 LAl £5lie Lug paal) iliall 8 digine 5215 Silial) slgaY) ol .1
g paal ciliall 853l ) iliall algadd oyl Bae salyy <l .2
Asje (& Gl aleadd lmlaanl (& dugpaall &dhsll okl culs .3
A5lee Laulall Cilial) 8 dug el Glicall cl s el calSy 500
Akl
tGluagll
tob Lo (pagt il Al il e 2y
b Sy aleadl G Al ghlial (& Lulall &8sl )kl Al —1
Jshell dadaiie ye UadY)
2hall) Alaye b Gl 8 daiasall AileSonl) LEAY] Gyk alasil 2
caliall lgleas Cus (o radll ok anil (8 dajug 8S0e dlusS
ceall il e cluh ol dddia A Gluhay luball s3a am of =3
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Effect of silver nanoparticles synthesized
by lemon juice on some productivity
indicators of durum wheat
(Triticum durum L.)

Abstract:

This experiment was conducted to study the effect of soaking
grains for 45 minutes in silver nanoparticles (AgNPs) bio-prepared
from lemon juice with two different concentrations of silver nitrate
(0.01, 0.015) M and different mixing rates (4:1) - (1:1) - ( 1:4) In
some indicators of durum wheat Cham 7 (plant height, spike holder
length, main spike length, number of spikes per plant, number of
grains in the main spike, weight of 1000 grains, grain yield, vital
yield, index of the two harvests), Agriculturalists (2019-2020),
(2020-2021). The results showed that soaking the grains with
treatment B2 {25 ml of silver nitrate (0.015) M with 25 ml of lemon
juice} had a clear positive effect on the morphological
characteristics of the plant such as plant height and length of the
spike holder, and we also found that treatment A3 { 40 ml of silver
nitrate (0.01) M with 10 ml of lemon juice) gave positive results for
the productive characteristics such as the number of grains in the
spike, the weight of 1000 grains and the grain yield. In contrast,
soaking the grains with treatment Al (10 ml of silver nitrate (0.01)
M with 40 ml of lemon juice) had a negative effect on the number
of spikes in the plant, while it had no effect on the number of grains
in the main spike compared with the control.

Keywords: Silver nanoparticles, silver nitrate, durum wheat,
yield.
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Study the effect of sterilization of broiler
drinking water by Ozone injection on
some productive and physiological
parameters

Abstract

This study was conducted in the eastern countryside of Salamiyah
from 22/12/2021 to 01/02/2022 over a period of 42 days, to study
the effect of sterilizing broiler drinking water by injecting ozone gas
on some productive and physiological indicators. A total of 120
one-day-old 308 Ross chicks were used, and distributed into four
groups, with 30 chicks for each, each group was subdivided
randomly into three replicates, each replicate contained 10 birds.
Each repeat was provided with a feeder and a drinker, and all the
repeats were treated the same in terms of heating and ventilation, all
husbandry conditions were the same for all treatments, except for
drinking water, which differed according to the research plan, which
included four treatments provided to the birds of the control group
(G1) drinking water from a clean and healthy source without any
treatment, however, for the groups (G2,G3,G4) drinking water was
provided to them after being injected with ozone gas for a period of
(5 min , 10 min , 15 min) every day respectively. The results
showed that groups 3 and 4 outperformed the control group and
group 2 in all productivity indicators, significantly (P<0.05), and
achieved the best profitability. It is concluded from the previous
results that sterilization of drinking water with ozone is the best
option as it is the most biologically acceptable and the most
environmentally safe without any negative effects on production.

Keywords: broiler fattening - ozone - ozonated water - feed
mixtures - water sterilization
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« (Bocci,V. et al, 2009)d:sell 8;5all lalii (e (pruenilly aall dansl Guuag
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(6) s dabe PO A il S350 o :(7) A dpen
P Lol e pane R 5430
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G4 G3 G2 G1
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The Effects of Ploughing Methods and
Organic Manure on the Pea Growth and
Productivity

Abstract

A field experiment was conducted to investigate the effect of
Ploughing Methods and organic fertilizer levels on productivity
Pisum sativum (cultivar Asgro).three ways to cultivate the soil
(Turning Ploughing ,Stand Disk Ploughing , Chisel Ploughing) ,
and Three levels organic fertilizer were (15 ,25 ,35)t/ha, using
complete randomized plot design with three replications . Results
showed that Using of the Turning Ploughing and the third levels
of organic fertilizer(35) t/ha significantly increased in root mass ,
biology activity of soil ,number of bacterial nods and its dry
weight , plant length, green leaf area of the plant ,the seeding
yield components such(seeds number , seeds weight ,fruits number
,the weight of 1000seeds ).and decreased in soil density value.
While the interaction between the third level of organic fertilizer
and turning ploughing was the best grain yield (7.44) t/ha .

Key words: Pea, organic manure ,ploughing, yield elements
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