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ad Cygla 289 2014 ausall (A Alaladd) X Jygl) Sl G (gyine JANS 2ag . (5) Jsx (B e o WS V3, V) gyybhal)
EDlalaal) Aty can A85)) bl @gbd el 138 2 AL gaY) e Ty Alalaall e J 230550 5kl (<3 bl gidl)
sl ODhl il Jads langiall 0 8 3 (uSaily Al seaY) ol

((8) s Y O3

3 2015 ause daugia oo dn VI Gy 32014 ause Tausie G Augine Sl dsag ) (5) dsaall Clihes i

@M lalaa (ggine o sl Shl danigial daillyg - (pavsall bagiaS ¢ 33.7 cials dad Ji Ty dlalaal) Ciing Cpassall
ol Jausia lof acl LS 2014 pussal) (b Gl anisia Cum a Bsll 3okl 3 o Ligina V3 Jgll SH (a5 388
Sl Okl @s LS 2015 anige 2 Vi Shsll SHRI ae dilag « sl Ao ¢ 405 41.58 ail) cualiy Gaangall (S5t
1o 2014 augadll 3 Vs haugie 3 Vo V) Glaugie (o Sine B 2sag Laagl (Gaansall IS 3V Vo5 (e Vy
3117 s L ll (i b al S acl 285 2015 avge b llavgiall o dusine @l ill 5 aly Cpansall (s
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(5) dsaall (8 Ome 2 LS sl e Gansgal (sine o sl dausieg 20155 2014 ausd) 8 ¢ 29.62 (28.08
Vs V3 Vo adilyll 5kl of ek 38 2014 avsall 8 Y] digine liia) el ald dlalaall X Al Shkll Jalal daill
hsl) SR o adysg ailly oY) Hoha b Sl slgadll Legiasln ares e Jans Laa (o)) clabee cidlusl 136 sl
o opbll) das Lae Aliad) 8 Giganl) sae 8 Y1 e 68 Vo bl Shll o ) ds all (39 8 Vo e 38 V3

Ayl b Lyina cpilite
(§) 4o Gl (99 Al B qigaad) 33e e JS o A g pdall cdlalaal) i 5 J gaad)

(&) L GV 03 Al b qgaal) 3 .
5 lalaall
o gial) 2015 2014 o giall 2015 2014
35.53 33.06 38 26.56 25.61 27.50 T1
34.97 32.72 37.22 24.83 25.89 23.78 T2
34.19 33 35.39 25.69 25.61 25.78 T3
33.77 34.1 33.43 23.08 24.89 21.27 Ta
ns ns ns 1.672 ns 1.766 LSDo.0s
32.46 29.33 35.58 22.04 21.67 22.42 V1
31.87 30.25 335 34.67 33.33 36.00 V2
40 38.42 41.58 24.46 24.83 24.08 V3
37.45 37.17 37.73 21.46 23.67 19.25 Va4
29.62 28.08 31.17 32.21 33.83 30.58 Vs
36.28 36.07 36.5 15.41 15.67 15.15 Ve
1.233 1574 1.944 2.155 3.684 2.346 LSDo.0s
33.83 28.67 39 23.33 20.33 26.33 TiV1
31.67 29.33 34 37.50 36.67 38.33 TiV2
40.17 38.67 41.67 24.83 23.33 26.33 T1Vs
39.17 36.67 41.67 21.33 21.00 21.67 T1Va
30.33 28.33 32.33 36.67 36.33 37.00 T1Vs
38 36.67 39.33 15.67 16.00 15.33 T1Vs
32.33 29 35.67 21.50 22.33 20.67 T2V1
32.17 30.67 33.67 37.17 34.67 39.67 TaV2
39.67 38 41.33 23.00 24.67 21.33 TaVs
38.17 36.33 40 22.33 23.33 21.33 TaV4
31.17 28.67 33.67 29.50 33.33 25.67 T2Vs
36.33 33.67 39 15.50 17.00 14.00 T2Vs
32.17 30 34.33 23.33 22.33 24.33 TsV1
32.17 30.33 34 34.17 31.33 37.00 TsV2
39.33 36 42.67 27.67 27.67 27.67 TsVs
37.83 38.33 37.33 21.50 24.67 18.33 TsVa
28.33 28.33 28.33 33.00 33.67 32.33 TsVs
35.33 35 35.67 14.50 14.00 15.00 TsVs
315 29.67 33.33 20.00 21.67 18.33 TaV1
315 30.67 32.33 29.83 30.67 29.00 TaV2
40.83 41 40.67 22.33 23.67 21.00 TaVs
34.63 37.33 31.93 20.67 25.67 15.67 TaVs
28.67 27 30.33 29.67 32.00 27.33 T4Vs
35.47 38.93 32 15.97 15.67 16.27 T4Vs
ns ns 4.546 ns ns 4,538 LSDo.0s
ns ns 3.887 ns ns 4.728 T &4 g $imall Gudd die | SDo s
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: JUSA[AS daliiy)

die 2015 ause b ade 8 Lo Lgien @) 2014 puse b (ol cOled cllansgidl) o ) (6) Jsond) clidane o
Aebeall Gllavgiall ad o) LS 2014 sle 8 saill auge A Ul aal) auigill ) @l (ghay 85 0.05 Lisinn (s5ise
28520155 2014 pusdll 3 JUSa/3S 1427 5 13735 1481 ity dad ol T1 ciing 4l e Lgien <y T 5 T
S8/ 9955860« 1129 witia Al T4 dlelaa e T3 dlebaall ciging ¢ Jsil) Ao Cnangall (s5ina o @il sl
(sl o Cnansall Javigia 1355 2015 5 2014 ausall 3 Sa/3< 736 5659 5 814 cualis T4 dlaleall ail) ol Lilie
1543 Lawgidl alig &gl okl & e V3 5 V2 opbhall (o 2014 amsall b Z8050 5 k) cilbagial il Ul
901 Lossiall alis dag J3I V6 Lol SHkll 32a 285 V65 VA e V55 VI bl (s ¢ sl e 5USa/38 1430
SR @as 8y V), Ve e V2, Vs, Vi, Vs £hsl) 5l Ugies daliY) cila 3 2015 ausall 8 Ll lSa/aas
Wl bSa/aS 1223 L) cialy Cus Jo¥) ausall e 58 L oo S (Bl JES/3S 609 <l dad 8 V) ol
JESa/aS 1358 il dad el V3 sae dhgll 5okl (L e Usina Vo sl Shl (s 38 (ppanssall i) Janigia
(6 Jsaall) sl e iSa/3< 916, 914 il dad B Wiy Vi, Vi bRl ssluds il e V3, Vs guiblall Gsing
&b Lsine il 0S5 a1y 2014 augall (& Ligine Glangid) o cplal) oIS a8 dlaladlly Shsll Dbk o Jalall 4ol
ShB sl ) Adsl okl datul d ale (K55 cGramsall Gillasgiall o8 (ggise o (ggine JAIS 25 (12015 pussa
Sl o BT el ol T3, Ty dlabadll wie Wl <V gl Shlall lae Ty, Ty () ilabae g Ligine Ciias ol (1)
EDlalae e V3 Sl Shkall (gyine Ja5 a2 2014 avsgall 5 .(6 Jsaall) anis Jhsll SR ) & 4lad) xie V), Vg
Ohhall Jalsl) i gl Ao e /3952 51500 ¢ 17355 1535 i Ty aaladll e T3 5 Ty 5 T Jasesia 235 53
744 ¢ 1119 51394 als Sa/aS Ty 5 T3 dlebeally 5)lae Jasgia el Ty 5 Ty dlabedl Cibng Usina oIS 23 Vy )3l
Javssie Aol Bl Ol DA Ciia 38 ¢ Grapall CBlebaall Jagie il e ale (S . sl e SlSa /3601
TyVy, TiVy, ToV3 dualidd

f(aSa sl [AS) slual) aladind §olig

135 2014 pusall b COLlaall (s digine DGR 3gng Cun e Al pi5e aie e 31 oladd) aladin) 5oUS L5
Ty ol dlales iin .(6) Jsaall Clihs 0 rinse 38 LS 2015 ause b Digien Clig ll (S5 aly o Cpamsall Jansgia oo
(sl Lo e ia/a< 0.2765 5 0.2658 5 0.2871 wialy Cus ransall Javigiag 20155 2014 puige 6 dadi e
Ll claladll aan oo (gine ol A B Ty dlaladll a3 el By (Ty lae clabaal) paen 0 (gyine B)li
0.3282 il Javigia Likacly &5l 5kl & e V3 5 Vo bl (3985 2014 ausal) & Al Shkall cillavsial dailly
Jilie e i [3S0.247250.2626 il Lavsgia Lkacly Vi 5 Vi il (o WS ¢ Jgill o e 5ia/3$ 0.3054 5
3 2015 ausall b Ll Vg Ao Vs Shsl) Sl (s JIsl) e Vi 5 Vg gpblall e i /30.190350.2011
S Dkills ale Sy V) e Vg Gt WS V), Vg bl e cdging Wilaas) Vo, Va, Vg, Vs sl )l il
he E8hsl) 5okl Al o el Bgie e jie /3 0.2895 il dad el Vo Ll Skl s 38 Granssall Janigie
S (6) Jsaad) Clibes 05 . Cpansgal) Javiging 2014 avsall 3 Alalaally sl Shhl) o Usina oIS Jalall of LS V3
T @l lleay Vo (sl Shhall (w (gsina Jalsiy Vo, V3, Vs &l 3okl ae To (ol Aalas G (g5ine JAIS 25209
Al A5)lke sball ladind 3oUS 8 dulle aill cilS 85 Ty
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(S Sia/aS) slaal) aladind BeliS g (LLISA/AS) Lalidy) o Ay jdal) cdlalaall i 6 J gl

(250 ia/AS) slual) aladini) Belis (LLiSa/AS) dalisy) Sl
b gial) 2015 2014 L gial) 2015 2014
0.2541 0.2458 0.2623 1427 1373 1481 T
0.2765 0.2658 0.2871 1346 1285 1406 T,
0.2302 0.2008 0.2596 995 860 1129 Ts
0.1954 0.1766 0.2142 736 659 814 Ts
0.02255 0.02871 0.04110 103.1 143.8 181.5 LSDo.os
0.1974 0.1321 0.2626 916 609 1223 Vi
0.2895 0.2508 0.3282 1358 1173 1543 \2
0.2776 0.2497 0.3054 1302 1173 1430 V3
0.2239 0.2468 0.2011 1060 1155 964 \V
0.2544 0.2615 0.2472 1207 1231 1183 Vs
0.1915 0.1926 0.1903 914 926 901 Vs
0.02556 0.04196 0.03015 115.1 186.0 142.3 LSDo.os
0.181 0.1275 0.2345 1018 712 1324 T:V1
0.2856 0.2465 0.3246 1605 1377 1833 TV
0.2725 0.2732 0.2717 1530 1526 1535 T1V3
0.25 0.2531 0.2469 1404 1413 1394 T1Va
0.2794 0.2909 0.2679 1569 1624 1513 T1Vs
0.2559 0.2837 0.228 1436 1584 1288 T1Vs
0.2183 0.1439 0.2927 1065 696 1434 T2V1
0.3385 0.3294 0.3476 1647 1592 1702 T2V
0.325 0.2958 0.3542 1582 1430 1735 T2Vs
0.2579 0.2873 0.2284 1254 1389 1119 T2Va
0.3235 0.3227 0.3244 1574 1560 1589 T2Vs
0.1956 0.2156 0.1756 951 1042 860 T2Vs
0.1981 0.1289 0.2673 857 552 1162 TsV1
0.2994 0.2277 0.3711 1294 976 1613 TaV:
0.291 0.2371 0.345 1258 1016 1500 T3V
0.2209 0.2708 0.171 952 1160 744 T3V
0.2244 0.2256 0.2231 968 967 970 T3Vs
0.1476 0.1149 0.1804 638 492 784 T3V
0.192 0.128 0.256 725 478 972 TaV1
0.2347 0.1997 0.2698 885 746 1025 TaV2
0.2217 0.1928 0.2507 836 720 952 TaVs
0.1671 0.1759 0.1582 629 657 601 TaVs
0.1901 0.2068 0.1734 715 772 659 TaVs
0.1668 0.1563 0.1773 629 584 673 TaVs
0.05091 ns 0.06473 229.8 ns 299.8 LSDo.os
0.05112 ns 0.06030 228.7 ns 284.7 T &4 s simall (udi aie | SDo.os

G T2V2 Jalul) o WS ddle dalf liaa 8 T2V2 5 TIV2 of aad (gl clabaay &dyel) 5okl g Jalaill aus i
Sl bl G JAN ey 2014 auige 8 4l Lia 5LIYI 50a5 . aasgall Cillaigia (385 slaall pladind 5eUS b daid) e
Ligine 3g b O olaall a2t .Ul dad el s Cus clalae Juzadl (g 14 IS a0 55 dilal) 236N (51} Aalaay V2
G Bld xe %29.9 das (ol olia A il Do g (oLl 10 JS e 70 ALl xic) V) (o) Aleladd daaliy) b
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Advanced line No.29*local ) V, Jlysll 5l Ty o)l dalacs d5)lie T3 (o)l dlalas Gk die %13.64 )l dualuy)
2014 syl 3 (var. Alass25(Shara No.154)
tABC (Sl (gpdiil] Sunall)
& Asiaall A o (7) dsaall Clihes e g 2014 ausal) Glo L alall d5)5 A 5 Caguall APC i il
)les 13.827 %o il ugall 3 APC 3 aad ol Vs sl Shlll el s iyl 5l o V) edis o ATC ded
APC dad ads lady chngia el dael 3 V) sl 5L e gpine )l Va, Vg adsy il 5)kall & e (gsinae
Skl dd e (g Ble JI e 16.891, 16.742 % sk ol J51 Vo, Vs olihs) bl gis 3 olal) 4855 &
Wahbi and ) mh!)d ey «0pSll Jia 5l e Ttisa madll 3 &8sl 5kl g APC dad (sa) des 380
.(Shaaban, 2011

2014 prugall Ajeaves (312815 Agrain csnd) (B 58U (g Bl Saall) o gia 43 58a 7 Jgaad)

¢ A Elalaa D alaal) i _ygiciall
oy gial) Ta T3 T2 T )
15.141 15.001 15.319 14.842 15.400 V1
14.323 14.199 14.294 14.180 14.620 V2
14.496 14.394 14.619 14.441 14.531 V3
14.229 14.025 14.255 14.360 14.276 V4 g:'b&“ Sk
13.827 13.671 13.420 14.071 14.146 Vs
14.572 14.245 14.063 14.842 15.136 Vs Agrain
14.431 14.256 14.328 14.456 14.685 Jauy giall
ns T ) @halaal LSD
0.3157 VAol 3k LSD
ns TxV Jalll LSD
ns T e s sheall Ll 2ie TV Jalall LSD
2.7 CV %
17.841 17.754 17.699 17.888 18.023 V1
16.891 16.428 16.858 17.127 17.153 V2
17.585 17.097 17.774 17.772 17.697 Vs
17.264 16.603 17.428 17.472 17.553 V4 sl 3kl
16.742 16.142 16.434 17.288 17.105 Vs
18.214 18.087 17.933 18.277 18.559 Vs Aleaves
17.423 17.018 17.354 17.637 17.841 Loy giall
ns T ) @lalaal LSD
0.3326 Vsl 3kl LSD
ns TxV Jalaill | SD
ns T e s simall Ll 2ie TV Jalll SD
2.3 CV %

tABC g lgudars g Al guanal) ciliual) (any Jals))

Al Gg5 il g il ¢ 3) U Aeave (0 IS5 sl Agrain O (Sine inga Jaliiyl 39 (1) JSalls (8) Jsaall e goaly
Diise 203 dadine (5% Laxic APC dad of M Laliy¥) 138 Jug el L Gl O3g9 GLsd Ateaves oy danlifyly s
Merah et al., ) Jiw cluhall (o i il ae 8l oda (3 «gaill Glia arg Laliy) pi5al andll vie ade aaia
AU Llad 850 a0 LY sl sl 3 APC dad (s @Y .(2001; Wahbi and Shaaban, 2011
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) Wany Ao g el il piiall g ciliial) Jalss ) Jalaa .8 Jgaad)

Belds et .
pladin) | ALy ““}ff” ‘ﬁ,ﬁ bl BU) | Aeaves Agrain cidual)
sl ’ )
1.0000 Agrain
1.0000 | 0.5385*** Aleaves
1.0000 0.2060 | 0.3143** e i) U )
1.0000 0.1226 -0.4370 -0.1426 i) A gaal) 230
1.0000 | -0.2550* | 0.5813*** | 0.5380*** | 0.4275*** g da dt¥ oy
1.0000 | 0.3140** | 0.5387*** | 0.3992*** | 0.1129 0.2687* JUSA/4S dpal) dpalasy)
1.0000 | 0.9081*** | 0.2211 | 0.5348*** | 0.2927* | -0.0163 0.2119 | 3a/&S slsall aladin) belis

colaall el aladinl 5lS g obiall JiI Blgnnl s JBYI APC dad o 3) Cibida LoSsla o8 alaal) aladind 50US L
Wahbi ) agie odinlll (e IS ae ilill sda (3a0g colual) alaii) 5:US cuniti)l APC o il WS 4 (2) UK (e el
Cbkall o e (2) JLal & _hills ((and Shaaban, 2011; Misra et al, 2010; Monneveux ef al., 2006
Adhsl) k) Ak e slaall Wbl STV, Vs

g da ) ¢y

50 - . R?=0.2894 50
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olsall pladiul dplisy A_A‘Jm u-h Agrain9 Aleaves cealls J‘JJ‘Y‘ L;é 058U é.).'.‘km Sl A é‘.-.‘é (e JSABe 2 Jeid)
ralalinuN)

Aeave s Agrain O dls Ale Caag WS (Jganall Clbia (arig aliY) 155 Aleave s Agrain (i cage Baliiy) aag—
Cagyl 8 el sl alasinl 50U culS Gl APC (508Ul (gulal) Sl Lalal) al) cilS LS gl colall pladind 56U
Llgay!

O g paal) Al 5l AR Ciang LS (Al ) Al e elall aladiu) 8 8.US ST V2, V5 gyl s
AaaliY) sdsag oball aladiul 5oUS & BBV b 13 (uSaily 3lhels gl 3 ATC Sl (gl Gl s
Aad el T1 s 285 ccDlalaall Ly e Lgine cigin T2 53 T (ol Alebas o IS Gaansgll (ggisn o alall Lo gialli-
JESa/3S 1430 5 1543 Jawsgiall alig &0l 35kl @ e V35 V2 bkl Gt 2@ 48l 5kl clas siad Lailly Ll
O WS gl e dille daaly) biia 8 T2V2,5 TIV2 o ang dlalaally Jhsll Sl o Jalal) auii siey - Mgl e
Cnamgal) Clavigia (385 slaall alasinl 3oUS & Al e s T2V2 Jalxl

Gina o APC 050l (ol Suaill 5ag el cuns Ladloll L8l 3 plall daa i)y olaal alasind 5elS 5l kg
T25T1 @ dlabae cand &gl 5 kall Juadl WS V3 5 V2 iyl bl of Jas st clglS 2]l 3kl

raluagil)

sl S8 Ly cobiall alasind 8 Adle 5ol @l ccalaall dleatia sacly Al 5)S V3 5 V2 Gl Gkl slael
(e 450-250) Ul dlles dlavgie hlidl b

Py <&

& 93 e Jase 1355 YEMS5013 Guial) ksl g piiall Pl e ¢ Al lgaes o 30300 8l adeall Al S
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Abstract

A factorial experiment was carried at the Research Farm of the Northern
Highlands Regional Research Station during spring seasons 2014 and 2015 to
evaluate six local durum wheat genotypes for water use efficiency and the effect
of water stress on grain productivity using carbon isotope discrimination
technique. Four irrigation treatments were used as main treatments with the
following mode of adding water irrigation. T1: 70 mm. 10 days interval (farmers
practices as a control), T2: 55 mm. 10 days interval, T3: 55 mm14 days interval
and 55 mm. 18 days interval. Split plot design was used for experimentation with
three replications. Results showed a variation was detected among genotypes to
water stress treatments and this was reflected on growth parameters and grain
productivity. The advanced line No.29 * local var. Alass25 (Shara No.154) and
advanced line No. 35 were surpassed in most growth indicators and grain
productivity than the other genotypes including the Arabi variety which attained
the lowest values. The advanced line No.29 * local var. Alass25 (Shara No.154)
attained a higher water use efficiency at the irrigation treatment T3 (55 mm every
14 days) with no significant difference in grain productivity of the treatment T1
(70 mm every 10 days) saving irrigation water of about 29.9% with decrease in
grain productivity by 13.64%. In general, T2V2, T1V2, T2V3 treatments attained
the highest means in grain yield over the two seasons. A positive correlation was
found between Agrain, Aleave, grain yield and some growth indicators of genotypes.
There were significant differences between the studied genotypes in terms of
content of carbon isotope discrimination A13C in grain and leaves. This indicator
was reflected in the differences in a variation of water use efficiency and grain
yield. With regards of the averages of genotypes, the advanced line models No.29
*local var. Alass25 (Shara No.154) and advanced line No. 35 surpassed the other
in grain yield and gave averages of 1543 and 1430 kg/ha, respectively. However,
T1 and T2 treatments were significantly increased the other treatments. T1
attained the highest values of 1481, 1373 and 1427 kg/ha in 2014 and 2015
seasons and the average of the two seasons, respectively, according to the water
use efficiency and carbon isotope discrimination indicators for the studied
genotypes it can be concluded that the advanced line models No.29 * local var.
Alass25 (Shara No.154) and advanced line No. 35 were the best under T1 and T2
irrigation treatments.

Key words: Carbon Isotope Discrimination, Wheat genotypes, Water use
efficiency.
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