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Table 1- Numbers and pedigrees of wheat genotypes studied in the experiment

weig) o)k 0y Pedigree
Genotype number
1 Morvarid
2 Gonbad
3 REEDLING#1
4 CHIBIA//PRLINCM65531/3/SKAUZ/BAV92/4/MUNALI1
5 PBW343*2/KUKUNA/3/PASTOR/CHIL/PRL/4/GRACK
6 QUAIU*2/KINDE
7 FRNCL*2/TECUE#1
8 FRNCOLIN#1/AKURI#1//FRNCLN
9 KACHU#1//WBLLI*2/KUKUNA
10 CHIBIA//PRLII/CM65531/1/SKAUZ/BAV92*2/4/QUAIU
11 SITTE//PASTOR/3/TILHI/4/MUNAL#1/5S/MUNAL
12 SAAR//INQALAB91*2/KUKUNA/3/KIRITATI/2*TRCH
13 MILAN/KAUZ//BABAX/3/BAV92/4/WHEAR//2*PRL/2*PASROR
14 PAURAQ//ND643/2*WBLLI/3/PAURAQUE#1
15 WHEAR/VIVITSI/WHEAR*2/3/KACHU
16 SOKOLL3/PASTOR//HXL7573/2*BAU/4/SOKOLL/WBLI
17 SUP152%2/TINKIO#1
18 ND643/2*WBLI/4/CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/5/BECARO
19 MILAN/SHA7/3/THB*S*/TON*S*//VEE*S*/6/LUAN/4/V763.23/3/V879CB//PVNPICUS/S/OPATA
20 GASPARD//MILAN/SHA7/3/MILAN/SHA7
SE ploosd 5 (b sla SRy -Y Joux
Table 2- Physical and chemical criteria of soil
7. A L:.»
JS 38 N TSI SE e i - T
pH y Organic carbon Available P Available K
Total N (ppm) EC (dS.m™) Total N (ppm)
(%) (mgkg") (mgkg')

0.2 7.0 0.9 2.23 0.3 8.1 332
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Table 3- Combined analysis of variance of studied traits of wheat genotypes under irrigated and
rainfed conditions

J).g e uT ,_5‘9.‘&:!.0 UL‘)S‘““T |*>“)"T culled

3 ol T as 4o ails o Slos
& e = Relative water content oSy .
S.O.V. df > Seed yield
of leaf APX activity
Jle Year (Y) 1 14464.23" 2.028™ 1663335™
R (Y) s 4 50.12 0.008 59800.4
Irrigation (S) skl pe3) 1 193530.41" 2.028" 50365346.4"
YxS gkl prjyxJle 1 274.51° 0.454" 312588.8"
Error (RXS(Y)) s 4 32.93 0.005 33106.5
Genotype (G)  owis} 19 256.92" 0.715™ 306204.6™
(YXG) g x Jlw 19 161.15™ 0.043™ 326853.5"
(GXS) bl palyx qeisi 19 342.54" 0.043" 34465307™
bl my X gl x Jlo 19 346.78" 0.102" 33663507"
(YXGxS)
Residual error  ouiloudl; s 152 21.99 0.003 190638.2
C.V. (%) Ol S g i 13.54 8.44 20.51

Lol oo Hls gae pae g o8 iy 9 o Lkl malaw jo lo s i 5 4 NS g e
** * and ns: are significant at 1 and 5% probability levels and non significant, respectively.

0 5 2l balpd 0 S (glacessis dalllas o )50 Dlao o5 pe (il )ly 4525 -F Jgux
Table 4- Combined analysis of variance of studied traits of wheat genotypes under irrigated and
rainfed conditions

ol 35T callas PO ORI 38 039 o &ilo sl BERHEISY
a5y alcow aloow
S @b S odan YL S g &l g g
S.0.V. S0 proline CAT 16 gommd 1000-seed  Number of Seed
df tent vt o ot seeds per weight per
conten activity SOD activity weig| car oar
Jts Year (Y) 1 0.20™ 0.043" 0.067" 3278.20" 105.26™ 0.037"
R (Y) s 4 10.79 0.029 0.213 19.58 47.40 0.072
Irrigation (S)  ,tel w25 1 8955.06" 0.297" 674.55" 2607.00"  8992.20" 2.925™
Y*S il mdyxJle 1 0.31™ 0.075™ 0.049™ 507.50"" 8.71™ 0.00004"
Error (RXS(Y)) (s 4 3.57 0.013 0.197 17.55 60.34 0.052
Genotype (G)  qesigi} 19 1300517 1.019" 6.158™ 15.38" 73.63" 0.186"
(Y*G) cwigix Jlw 19 0.04™ 0.005™ 0.007™ 12.13™ 22.42% 0.051™
(GXS) skl miyx quigs 19 285207 0.200™ 575" 9.21™ 76.48" 0.086"
@l miyxedgix o g g gans 0.007™ 0.008™ 13.3™ 22,03 0.042"
(Y*XGxS)
Residual error swilosdls s 171 7.30 0.005 0.221 14.52 20.01 0.043
CV. (%) &y g g 13.29 14.14 21.35 10.73 9.96 16.51

cail oo Hlo gae pae g o )s i 5 o Jleixl Zalaw jo I pae s 5 4 NS g e
** * and ns: are significant at 1 and 5% probability levels and non significant, respectively.
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Table 5- Mean comparisons for the effects of irrigation, genotype and year on some traits of wheat

(2039) S 31 (soms ST (slgicno

Relative water content of leaf (%)

gy 595l 00 5T adlod

APX activity(U/mol.min)

(LS 1 p,5olS) ails 3 Slos

Seed yield (kg.ha™)

N % 1Ya5-40 Jlw 1rav-4s Jlo \Ya5-48 Jlo 1rav-45 Jlo 1Ya5-48 Jlw 1rav-45 Jlo
12 2015-2016 2016-2017 2015-2016 2016-2017 2015-2016 2016-2017
© o o ol S o U ] o L o2 ] o

Irrigated  Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated  Rainfed
1 61.0" 54.05* 86.0" 54,05 0.872°7  0.899""  0.859"  0.92"¢ 2815 15677 2527 1793™
2 53.7¢* 30.4° 70.2% 46.2F 0.32° 0.803"™"  0.763¢*  0.673" 2895  1327"%  2450°"  1967"
3 57.24 32.5% 52.3¢* 3047 0.46™  0.556™ 0.516™  0.88°°  2773™ 2143 2610  1803™
4 65.0"" 39.5% 75.6° 61.3%¢  0.154™ 0204 0.164" 0213  2655""  1733°Y 20337 1680%"
5 453k 32,5 63.4"¢ 32,5 0.148™  0.198%  0.158™  0.7247  2725""  1407"  2538% 1783
6 50.17 34,1 614> 663" 0.721 0.773¢"  0.7331 0798 27327 1740 2640 1850%"
7 38.8™ 415" 75.2° 39.5% 0424 0.813°"  0.773¢ 07937 2690°" 1427 1860  1833"
8 69.3 413" 82.0" 469" 0975  0955*  0.915™  0.840°  2663™" 1573 2223%%  2020™
9 59.7% 37.7"° 89.5° 32,5 0.098"  0.248%%  0.208™  0.531"  2337%%  1590™  2707°%  1993™
10 62.3¢ 54,6 71.1% 73.0™ 0.055" 0205 0.165™  0.163"  3044™  1563"Y 2610 1540
11 60.6 36.6™  62.0"®  63.3%¢  0.63*™  0.782¢7  0.742™  0.77¢ 16997 1677% 2410 1563™
12 63.1°% 360 797" 5327  0674'  0.668°  0.63™ 078 2767  1550Y 17177 1227
13 58.7° 52.88* 82.0" 492 0304 02647 0.224°  0.730" 3571° 1640™  2450°™  1510°"
14 72.1° 397" 66.5%%  56.4%% 0255 0215 0.175" 0965  2517' 1367 1860 16777
15 66.0°° 52.7¢% 81.2%" 56.3°%  0.465™  0.425™ 0385  L.191° 3550° 1727°"  2493°™  1990™
16 553°F  48.6™ 82.0° 67.9%  0.847° 0907 0.867*"  1.150™ = 2427  1563™ 2907  1673%
17 90.5° 32.3® 82.3% 60.1°¢  0.45™  0.509™  0.469™  0.88° 3252 1833  2447°" 1930
18 50.0" 37.3" 51.3¢ 60.6"¢  0.78187  0.841°  0.801""  1.290° 3106  1790™  2683""  1570""
19 68.0™ 383" 683" 627"t 0.393°  0.493™  045™  1.008"  2808™°  1843" 2709t  1530™"
20 61.7°¢ 33.9 94.0° 58.0% 0.43™ 0.641%  0.60™  0.701% 2642 17177 2630""  1345%V

Means with same letter(s) for each component have not significantly different based on Duncan test at 5% probability level.

555 gl sime BB ao o iy Jleisl e 10 (Sl (ygejT ellys 23 8 (sl S i By gls sla Sk
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Figure 1- Mean comparisons for the intraction effects of irrigation and Genotype on prolin
content of wheat
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Figure 2- Mean comparisons for the intraction effects of irrigation and genotype on catalase activity
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Figure 3- Mean comparisons for the intraction effects of irrigation and genotype on SOD activity
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Figure 4- Mean comparisons for the intraction effects of irrigation and year on 1000-seed weight
of wheat
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Figure 5- Mean comparisons for the intraction effects of irrigation and genotype on number of
seeds per ear of wheat
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Figure 6- Mean comparisons for the intraction effects of irrigation and genotype on weight of
seeds per ear of wheat
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Abstract

This study was carried out in a split plot experiment based on randomized
complete block design with three replications at Sarableh Agriculture Research Station
in Ilam. Irrigation and non-irrigation (rainfed cultivation) were assigned to the main
plots and 20 wheat genotypes to the sub plots. The amount of total SOD, CAT, and
APX activities, RWC, prolin and yield were measured. Irrigated condition showed a
significant difference effect on grain yield, yield, 1000 grain weight, grain number per
spike, relative leaf water content, prolin content and anti-oxidant enzymes activities.
Relative water content of leaves decreased by 33% and 21% compared to optimal
irrigation conditions in the first and second years of experiment, respectively. Prolin
content increased by 81% in rainfed conditions. Catalase, Superoxide Dismutase and
Ascorbate peroxidase activities were also increased under rainfed condition. Significant
variation was observed among genotypes for traits under study and the rate of variation
of traits under dryland conditions was not similar for different genotypes. Cultivation
under rainfed conditions decreased grain number per spike (24%) and grain weight per
spike (16%). Cultivation under rainfed conditions reduced grain yield by 29 and 41% in
the first and second year, respectively. But, the percentage of yield losses in both two
years of experiment were not similar for different genotypes. The results showed that
the rainfed condition affected the crop yield, and all of traits under experiment. Thus,
the means of traits of genotypes under irrigated and rainfed conditions were
significantly different. The activity of antioxidant enzymes (catalase and superoxide
dismutase and ascorbate peroxidase), relative water content of leaf and proline
percentages in rainfed conditions were significantly increased as compared to irrigated
condition.
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