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Table 1. Results of physical and chemical analysis for used soil and averages of temperature and rainfall in
in 2017-2018 crop season at Khodabandeh rainfed station
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Table 3. Variance analysis of studied traits for 144 wheat genotypes

SOV  ,esale df TEMP A T Ci sc MC
Rep sk 1 942 27.16™ 150.48" 19850.28™ 0.02™  0.004**
Line oY 143 515" 7.2 559"  2560.36™ 0.002°  0.0003**
Error s 143 382 351 2.75 3955  0.001 0.0002
CV (%) Sysk yo - 6.4 21.9 25.1 21.7 27.7 27.1
SOV  ,wsale df SPAD DHE DMA PLH TKW YLD
Rep sk 1 37.02™ 74.01™ 13.78%  122.72*  27.74" 55042855**
Line oY 143 58.02" 19.38™ 10.32”  116.01™ 6.29™ 227000.39**
Error s 143 3239  1.68 1.48 30.75 971  77498.79
CV (%) ol upe - 148 11 2.2 7.9 9.6 18.8

# NS
©

./.\3./oalec%)a)law‘)lbwﬁ%;‘\e:%%j
", *and **: non-significant, significant at 0.05 and 0.01 probability levels, respectively
wa3Ls :SPAD ¢ Lssie coloa :MC ¢ slasss, colan :SC aisg; 105 oS oSl go cdale Citi,m T ringd A ‘2515 sles TEMP

alo o, Slee YLD sails J5o 59 TKW casgy glas ) PLH ¢ Socss, b 54, slaas DMA el ;5015 G 59, oloas DHE ¢ s I8
TEMP: canopy temperature; A: photosynthesis; T: transpiration; Ci: concentration of carbon dioxide under
stomata; SC: stomatal conductance; MC: mesophyll conductance; SPAD: chlorophyll index; DHE: number of
days until spike emergence; DMA: number of days until handling; PLH: plant height; TKW: thousand kernle
weight; YLD: grain yield

aligee iy VI adllas 090 Olas ;o oigid £o5 ST ulei =Y USS

s dudgre colan MC «glaisg, colan SC taisg) 15 o ,SowaSlgo cale Ll 1w T wgid A ¢ L9l5 sls TEMP
52 0ye TKW tasgy el | PLH ¢ Saiw ;b 55, slaas DMA talss 5oL G 54, slows DHE ¢ L3g IS a5l :-SPAD
Sy a4 o Soglhas 5 () Do sals w61y Y e il Slas goae polie (JSi ol o ails 8,Skes YLD cals
) 09290 (oigid £95 Dlgi s Dlio jlplaS o 4 (56l o bcen T oads ools (lai (508 S5 @ Cungllan (7265 B s
.d; susline

Figure 1. Graphical representation of phenotypic variation in studied traits of 144 different genotypes

TEMP: canopy temperature; A: photosynthesis; T: transpiration; Ci: concentration of carbon dioxide under
stomata; SC: stomatal conductance; MC: mesophyll conductance; SPAD: chlorophyll index; DHE: number of
days until spike emergence; DMA: number of days until handling; PLH: plant height; TKW: thousand grain
weight; YLD: Seed yield In this figure, the numerical values of different traits of each line and control cultivars

are shown in colour. With a general look at each of the traits, it is possible to see the existing phenotypic
diversity
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Table 4. Comparison of the average 144 used genotypes for the studied traits in rainfed condition.

Line Temp A T Ci SC MC SPAD DHE DMA PLH TKW Yield
1 275 7.8 43 1330 0.10 0.06 335 1550 1845 70.0 357 1919.0
2 26.9 9.5 70 1715 0.07 0.06 38.9 155.0 1845 69.0 319 15175
3 28.9 9.2 52 1345 0.19 0.09 36.9 155.0 1850 615 304 1327.0
4 260 113 84 2350 0.10 0.05 42.9 149.0 1845 715 335 1586.5
5 28.6 9.9 6.5 2060 011 0.05 39.2 1615 1920 66,5 356 1273.0
6 27.1 9.9 74 207.0 013 0.05 42.0 151.0 1825 75.0 323 14495
7 29.3 7.6 3.8 170.0 0.16 0.04 35.0 1535 1845 725 33.8 2195.0
8 25.8 9.1 7.3 198.0 0.17 0.05 37.9 1535 1825 775 344 1748.0
9 29.8 8.0 43 1395 0.18 0.06 32.8 1525 1820 69.0 305 1608.0
10 26.4 8.6 6.6 1995 0.10 0.04 36.2 1485 183.0 775 325 1836.0
11 343 103 51 1270 0.16 0.10 41.5 157.0 1865 765 347 1985.0
12 274 123 89 2305 0.12 0.06 46.3 1520 1850 740 30.7 2268.5
13 30.1 5.6 3.1 1485 0.18 0.04 275 150.0 1840 75.0 321 24125
14 31.8 9.8 56 1715 0.12 0.06 422 1505 1840 720 318 20615
15 31.3 9.1 55 170.0 0.13 0.05 36.4 1555 1865 64.0 353 15735
16 28.5 7.8 56 2015 0.14 0.04 34.2 155.0 184.0 66,5 321 14435
17 324 114 6.7 2095 0.16 0.06 43.3 1585 188.0 715 36.2 1536.0
18 28.7 9.1 6.5 1920 0.21 0.05 37.8 1525 186.0 69.0 333 1303.0
19 29.7 9.2 57 1735 0.13 0.05 39.8 156.0 1865 69.0 33.0 16195
20 26.6 7.4 55 2105 017 0.03 36.6 149.0 1820 715 318 15325
21 32.9 59 3.1 1285 0.13 0.05 274 1495 1855 575 33.1 1063.0
22 30.0 9.7 6.1 164.0 0.14 0.06 37.6 1535 1875 575 331 984.0
23 290 125 82 1510 0.16 0.09 44.9 1525 1875 65.0 349 13225
24 29.1 9.3 6.0 1625 0.14 0.06 40.4 1515 1865 66,5 33.0 1417.0
25 26.4 6.8 45 1400 0.5 0.05 35.9 1555 1845 68.0 341 1089.0
26 278 106 85 1645 0.11 0.08 42.7 158.0 1880 69.0 318 1648.0
27 31.8 5.2 45 1515 0.17 0.04 29.5 1565 1885 64.0 30.6 1223.0
28 26.5 8.8 6.9 195.0 0.18 0.05 35.7 1575 1880 61.0 323 14995
29 27.3 8.8 58 2285 0.13 0.04 33.3 156.0 185.0 66,5 314 14745
30 26.7 7.5 58 2320 0.13 0.03 37.4 1545 1895 715 321 1550.5
31 321 5.7 51 193.0 0.16 0.03 32.3 1495 1840 755 350 1953.0
32 27.0 7.7 6.6 166.0 0.17 0.07 34.9 1545 183.0 55.0 339 16325
33 32.7 6.4 50 1640 0.12 0.06 29.1 157.0 1875 59.0 30.3 14945
34 28.1 8.0 6.2 2140 0.19 0.04 35.0 155.0 186.0 69.0 343 17725
35 32.3 6.0 3.7 1365 0.09 0.06 26.8 1545 183.0 64.0 321 1725.0
36 291 119 82 2310 021 0.05 45.7 1540 1845 69.0 33.1 1846.0
37 314 5.8 41 1960 0.12 0.04 26.2 155.0 189.0 55.0 333 16755
38 27.8 8.7 6.5 2240 011 0.04 39.7 1565 1850 715 331 1728.0
39 284 7.3 55 1875 0.14 0.05 32.7 1570 186.0 645 306 15715
40 262 108 86 2475 0.13 0.04 43.9 1570 186.0 665 33.0 1361.0
41 307 100 6.1 1640 0.11 0.07 41.3 1565 187.0 615 354 14885
42 25.3 9.8 81 1240 0.17 0.10 41.0 1555 1870 66,5 299 1756.0
43 27.8 7.5 6.5 2335 013 0.03 32.7 148.0 182.0 54.0 30.1 11150
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Table 4. Continued.

44 28.1 7.2 6.2 2170 0.14 0.03 36.9 1485 1820 715 340 2205.0
45 31.6 3.9 28 171.0 0.09 0.03 25.0 156.5 1850 65.0 326 1426.0
46 25.3 9.3 7.3 2055 0.5 0.04 394 1525 1855 67.0 313 12450
47 26.8 9.8 6.6 190.0 0.13 0.06 40.9 1530 1865 55.0 321 12435
48 261 111 76 1680 0.09 0.07 44.5 1530 1880 64.0 312 10815
49 27.1 8.5 74 2070 015 0.04 35.8 1525 1875 675 337 1286.0
50 31.8 9.7 6.9 1420 0.10 0.07 40.0 156.5 186.0 54.0 337 13715
51 27.3 5.5 46 2010 0.13 0.03 27.1 1485 1820 625 314 14130
52 296 121 76 1360 0.14 0.08 46.5 1515 1855 605 304 1449.0
53 28.9 9.7 81 2205 0.14 0.05 39.7 1515 1845 69.0 355 17585
54 26.7 8.5 6.8 1875 0.18 0.05 36.2 1510 1830 575 299 1560.5
55 26.5 8.1 57 1865 0.10 0.04 34.5 1555 1855 705 344 17955
56 27.4 6.9 6.1 1135 0.13 0.06 30.8 1555 1850 66,5 30.0 14645
57 27.3 7.0 56 1825 0.08 0.04 32.7 1555 1855 665 303 1565.0
58 27.6 7.5 55 1000 0.14 0.08 35.6 1580 186.0 675 313 1892.0
59 30.3 7.6 59 183.0 0.09 0.04 32.7 1565 1865 625 348 2310.0
60 31.3 117 81 1040 0.13 0.0 46.3 1500 1820 655 318 2110.0
61 324 9.1 46 1640 0.13 0.07 37.2 159.0 1875 765 321 2150.5
62 31.3 100 81 1290 0.15 0.07 40.0 1570 1850 815 308 2146.5
63 30.2 7.9 55 96.0 0.16 0.10 33.9 1530 1840 615 335 21910
64 263 121 81 1480 0.21 0.08 47.6 1530 1830 715 313 21410
65 328 105 6.7 2135 0.15 0.05 42.4 1565 1840 80.0 357 26250
66 26.0 9.3 74 1975 0.14 0.05 40.7 1575 1870 64.0 323 2299.5
67 28.6 8.7 6.1 2305 0.09 0.04 36.1 1555 1820 60.0 299 16220
68 25.0 7.5 6.3 179.0 0.11 0.04 36.3 1470 1820 815 321 20835
69 28.7 6.7 40 1380 0.17 0.05 33.9 1535 1885 625 314 1486.5
70 29.6 8.6 6.3 1720 0.14 0.06 37.5 1515 1885 65.0 26.7 1026.0
71 26.3 9.6 6.7 1735 0.15 0.06 40.0 1610 1920 65.0 31.8 1498.0
72 26.8 9.8 83 1950 0.12 0.05 40.2 1600 1920 64.0 356 1030.0
73 30.3 54 48 1450 0.14 0.04 28.2 1520 1860 66.0 320 1040.0
74 28.7 4.3 51 1580 0.16 0.03 29.0 156.0 1920 66,5 328 996.0
75 311 8.6 6.1 1160 0.11 0.08 35.6 1545 186.0 740 334 18445
76 280 103 75 139.0 0.16 0.07 41.7 1580 1835 70.0 319 1703.0
77 295 102 74 1875 0.16 0.05 40.8 1555 1850 725 312 1763.0
78 285 103 80 2050 0.14 0.05 41.3 1525 1850 755 312 17725
79 33.9 8.2 53 1070 0.16 0.08 35.7 1510 1840 80.0 320 22920
80 30.4 9.4 81 1150 0.17 0.12 38.1 155.0 1855 715 310 19375
81 27.5 8.6 58 1095 0.15 0.08 36.1 1575 1860 765 351 21935
82 286 100 76 1905 0.17 0.05 40.5 1520 1845 785 355 2376.0
83 28.8 7.5 47 1170 0.21 0.06 321 1515 1825 815 36.8 2250.0
84 291 115 86 2225 0.14 0.05 45.2 1540 1860 77.0 329 23275
85 29.9 6.5 4.7 96.5 0.09 0.07 29.8 1570 189.0 79.0 33.7 2390.0
86 30.3 9.5 75 1635 0.17 0.06 41.5 1515 1855 775 314 24250
87 31.2 8.5 6.4 1170 0.10 0.08 35.2 1580 1900 715 310 1795.0
88 29.2 104 81 185.0 0.15 0.06 43.4 1565 1865 740 359 1706.0
89 288 106 84 1750 0.10 0.06 422 1545 1830 79.0 344 2050.0
90 27.5 9.0 75 188.0 0.15 0.05 39.0 1480 1830 84.0 336 22935
91 28.3 8.9 74 2160 0.13 0.05 36.9 1590 1900 75.0 331 1870.5
92 26.6 6.9 6.0 1540 0.09 0.05 314 1500 1840 83.0 331 15755
93 27.1 4.8 3.6 1320 0.16 0.04 30.0 1550 1835 845 317 2259.0
94 26.9 8.6 71 2155 0.10 0.04 36.8 1540 1845 795 354 16625
95 280 105 82 1940 0.17 0.06 41.7 1570 1830 69.0 321 21025
96 26.1 8.1 6.9 1680 0.11 0.05 34.9 1525 1840 715 328 14220
97 27.8 5.7 44 1275 010 0.04 31.3 1575 1875 80.0 322 19955
98 271 103 81 1595 0.11 0.07 41.6 1575 1870 775 319 1750.0
99 28.5 8.5 59 1225 0.15 0.07 35.8 1535 1850 75.0 327 1955.0
100 25.2 9.7 80 2000 0.8 0.05 405 1520 1830 835 321 2000.0
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Table 4. Continued.
101 28.5 8.8 6.7 201.0 0.15 0.04 37.2 1555 1835 74.0 28.8 2335.0
102 27.0 8.8 8.4 196.0 0.12 0.05 37.2 1515 182.0 80.0 30.5 2010.0
103 31.8 6.7 4.1 1025 0.10 0.07 30.4 1475 1825 76.5 34.6 2156.0
104 25.7 7.0 6.3 133.0 0.20 0.07 35.1 157.0 184.0 77.5 32.1 1911.5
105 27.6 7.1 5.7 145.0 0.15 0.05 33.0 1595 1875 79.0 29.2 2071.0
106 27.4 9.3 8.3 1695 0.14 0.06 38.5 157.0 1875 69.0 33.9 2168.5
107 28.8 7.9 55 129.0 0.15 0.06 34.1 153.0 1845 74.0 34.6 1986.5
108 26.0 10.1 8.5 2015 0.12 0.05 414 1515 185.0 79.0 31.6 2046.0
109 29.7 6.2 45 1145 0.14 0.05 28.7 158.0 188.5 64.0 29.1 1763.5
110 28.0 7.9 6.6 170.0 0.20 0.05 34.0 158.0 187.5 64.0 31.8 1679.0
111 29.5 9.5 6.8 1215 0.16 0.08 38.7 156.5 186.0 69.0 30.6 1856.0
112 26.5 9.7 8.4 2205 0.13 0.04 40.2 160.0 1855 79.0 33.6 2293.0
113 31.3 10.7 7.1 160.5 0.17 0.07 43.1 1575 1875 71.5 34.1 1772.0
114 24.9 8.8 8.4 168.0 0.17 0.05 39.2 152.0 1835 80.5 33.0 2155.0
115 30.1 8.8 6.6 156.0 0.15 0.06 36.7 155.0 1875 78.5 31.3 1755.5
116 26.4 8.8 79 1575 0.17 0.06 37.4 155.0 183.0 81.5 32.7 2405.0
117 29.0 5.8 4.4 1075 0.13 0.05 27.7 151.0 1845 85.5 28.7 2319.0
118 25.4 104 8.5 2350 0.15 0.04 42.6 149.5 184.0 78.5 31.9 1463.5
119 27.1 105 8.1 188.5 0.17 0.06 43.0 156.5 1845 74.0 30.9 1880.0
120 27.4 10.4 7.9 1440 0.20 0.08 419 153.5 184.0 80.5 31.9 1703.0
121 26.0 6.5 5.8 1795 0.15 0.04 34.0 157.0 186.5 72.5 32.3 1539.5
122 28.4 8.6 6.6 1715 0.12 0.05 36.5 157.0 187.0 76.5 31.2 1375.5
123 29.9 8.2 6.9 189.0 0.16 0.04 36.0 158.0 189.0 76.5 30.8 1670.5
124 27.2 10.4 7.6 196.0 0.15 0.05 424 155.5 188.0 79.5 30.2 1654.5
125 27.1 11.2 9.1 152.0 0.12 0.08 44.4 1575 188.0 76.5 31.3 1770.5
126 27.4 8.7 7.0 2055 0.13 0.04 37.0 158.0 189.0 715 325 1583.5
127 29.8 8.5 7.0 1645 0.18 0.05 36.2 155.0 185.0 56.5 30.4 1408.0
128 27.3 7.1 6.2 147.0 0.12 0.05 315 158.0 1845 80.0 32.6 2072.0
129 28.2 4.3 5.1 158.0 0.17 0.03 27.0 156.0 184.0 74.0 35.0 2181.0
130 27.9 9.2 6.9 173.0 0.12 0.06 38.6 156.5 184.0 81.5 33.6 22215
131 30.5 9.3 7.3 1675 0.07 0.06 38.3 1525 184.0 87.5 32.0 24945
132 30.6 12.9 9.3 209.0 0.19 0.06 50.1 154.0 187.0 79.0 31.9 2164.5
133 33.5 5.0 4.3 127.0 0.13 0.05 28.2 1515 184.0 77.5 31.6 1962.0
134 28.3 8.8 59 179.0 0.14 0.05 37.8 156.5 186.0 76.0 32.6 1896.0
135 28.8 9.6 6.8 1355 0.17 0.10 39.8 1575 1895 76.5 324 2185.0
136 29.2 11.9 9.3 1925 0.16 0.06 46.7 156.5 188.5 71.5 31.8 1454.0
137 29.5 114 8.4 1685 0.15 0.07 44,0 157.5 186.5 79.0 34.1 1822.5
138 27.6 10.9 8.4 182.0 0.16 0.06 42.1 1515 183.0 79.0 32.3 1858.0
139 28.5 8.9 6.6 197.0 0.13 0.05 36.7 1555 186.5 85.5 33.6 1827.5
140 27.0 11.0 9.0 166.5 0.13 0.07 42.5 156.5 188.5 82.5 33.1 2061.0
141 31.8 6.8 5.0 133.0 0.14 0.06 32.7 149.0 184.0 82.5 33.1 1849.0
142 27.9 114 8.4 1975 0.15 0.06 43.1 155.5 185.0 80.5 31.2 1710.0
143 26.9 9.6 6.8 217.0 0.16 0.04 36.4 1555 186.5 81.0 34.0 1649.5
144 27.2 11.9 8.4 187.0 0.13 0.06 46.9 1495 185.0 79.5 33.0 1922.0
Mean 28.6 8.8 6.5 171.0 0.1 0.1 37.4 154.5 185.6 71.8 325 1776.9
Min 24.9 39 2.8 96.0 0.10 0.00 25.0 147.0 182.0 54.0 26.7 984.0
Max 34.3 12.9 9.3 2475 0.20 0.10 50.1 1615 192.0 87.5 36.8 2625.0
LSD 3.63 3.7 3.28 78.18 0.08 0.03 11.25 3.33 2.92 10.96 6.12 550.25

@395 2y cnSoeSlss cbale Ci ((umol H20 m2 sty 5.5 T «qumol CO2 m? sy jiivgs A «*Cyugls sbes TEMP
¢ Judg IS asLls :SPAD «umol CO2 m?2 sty _Ligie colans :MC «umol CO2 m? sty glasj,, culan :SC «umol m?2 s
(K il 0,8Lee YLD 5 @) ails 5o o5 TKW «€M) w55y glas | PLH ¢ Fos ) b 55, slaxs DMA calis 15015 b 34, slaas :DHE

el oas a3 5 S b iyl jlo gime BB T L &S oo Sile g b3 05 50 b il Gty (g y2 50
TEMP: canopy temperature (°C); A: photosynthesis (umol CO2 m2 s1); T: transpiration (umol H20 m2 s1);
Ci: concentration of carbon dioxide under stomata (umol m s1); SC: stomatal conductance (umol CO2 m2s°
1); MC: mesophyll conductance (umol CO2 m s1); SPAD: chlorophyll index; DHE: number of days until
spike emergence; DMA: number of days until handling; PLH: plant height (cm); TKW: thousand grain weight
(9); YLD: and grain yield (kg hal). In each column, the highest average was doubled underlined and the
averages that do not have a significant difference with it were underlined.
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Table 5. Correlation matrix and significant levels between studied traits and SIIG index in rainfed condition

Temp A T Ci SC MC SPAD DHE DMA PLH TKW Yield
A -0.7"
T -0.6" 097
Ci -04™ 05" 057
SC -0.1™ 02" 02" 0.1m™
MC -0.3" 05" 057 -0.57 0.1
SPAD -0.6 09 08" 047 037 057
DHE oo™ -0a1™ -0.1™ o0.0™ 01™ -01™ -0.1™
DMA 0.0™ -0.1™ -0.1™ 0.0™ 0.1™ -01™ 0.0™ 0.9
PLH -0.1™ 02" 03" 0.0™ 0.0™ 02™ 02" -03" -02°
TKW 01™ -0.1™ -0.1™ 0.1™ -01™ -02° 00™ 0.0™ 00™ 0.1™
Yield 0.1™ 01™ 01™ -02° 0.0™ 02" 01™ -04™ -037 06 01m™
SIG -0.1™ 03" 03" -05" 057 08" 047 -0.2° -0.1 04" -01™ 057

Sjo, 25 oS oeSlss edale i «(Umol H20 m?2 sty 55 T «umol CO2 m?2 sy ngs A «*C) oS sbes TEMP
¢ Jdg ls asLls :SPAD «umol CO2 m? sty Lsyse culon :MC «tmol CO2 m? sy slasss, colaa :SC «umol m? st
(kg) als o Sles YLD 5 (@) wls Sl 39 TKW «cm)y Wy gl )| PLH § S o,y U g, olaws DMA 5505 B g, Sl :DHE
TEM: canopy temperature (°C); A: photosynthesis (umol CO2 m= s1); T: transpiration (umol H20 m2 s%);
Ci: concentration of carbon dioxide under stomata (umol m s1); SC: stomatal conductance (umol CO2 m2s°

1; MC: mesophyll conductance (umol CO2 m2 s1); SPAD: chlorophyll index; DHE: number of days until
spike emergence; DMA: number of days until handling; PLH: plant height (cm); TKW: thousand grain weight

(9); YLD: and grain yield (kg)
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Table 6. Grouping of wheat genotypes based on SIIG index and mean of morpho-phonological different traits in each group

log 5 (rSSke

Wog,S Loy slass
Average of groups

Lines

SHG Groups AUMbers Temp A T Ci SC MC  SPAD DHE DMA  PLH TKW YLD SHG
0.8<SI1G>0.9 1 0 - - - - - - - - - - - - -
0.7<SIIG>0.8 2 0 - - - - - - - - - - - - -
0.6<SI1G>0.7 3 2 27.25 111 8.67 148 0.2 0.1 42.74 155.25 1835 70 30.23 1550 0.63
0.5<SI1G>0.6 4 15 28.67 9.68 7.58 161.17 0.18 0.06 4228 152.8 183.03  70.83 31.66 1668.33 0.53
0.4<SI11G>0.5 5 71 2885 869 6.7 172.94 0.14 005 38.63 152.9 183.46 72.45 31.74 1587.25 0.44
0.3<SI1G>0.4 6 54 28.99 802 6.19 200.2 012 0.04 36.61 154.29  184.05 66.99 32.32 1296.29 0.36
0.2<S11G>0.3 7 2 28.00 7.12 6.08 244.75 0.13 0.03 3433 150.5 180 55 29.505 1106.25 0.28
0.1<SI1G>0.2 8 - - - - - - - - - - - - -

kdgre culan :MC «umol CO2 M2 sy lasss, culan :SC (MOl M2 1) 39, 15 cn,SonnSlss cbake Ci (Mol H20 m2 sty .5 T «mol CO2 m? sy pugis :A «C) ool sles ;TEMP
Kg) wls 5, SLoe YLD 4 (@) ails 2 ¢35 TKW (€M) w59 glis )| PLH ¢ S b 5, slows DMA taliis 1545 b 55, olows DHE ¢ L3, IS a5z :SPAD (umol CO2 m2 sty
TEM: canopy temperature (°C); A: photosynthesis (umol CO2 m2 s1); T: transpiration (umol H20 m s1); Ci: concentration of carbon dioxide under stomata (umol m2 s?);

SC: stomatal conductance (umol CO2 m s't); MC: mesophyll conductance (umol CO2 m2 s%); SPAD: chlorophyll index; DHE: number of days until spike emergence; DMA:
number of days until handling; PLH: plant height (cm); TKW: thousand grain weight (g); YLD: and grain yield (kg)
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EXTENDED ABSTRACT

Introduction: Drought, as one of the most important environmental stresses, is considered a serious risk in
providing world food security. Wheat production in dry areas plays an important role in Iran's economy.
Considering the expansion of bread wheat cultivation in dry areas, introducing and developing new bread wheat
varieties with high vyield and drought tolerance characteristics is very important. Studying the
morphophysiological characteristics of new lines can be one of the suitable methods for this purpose. Using a
single trait may not lead to desirable results, so in this study, to better evaluate dryland wheat lines and their
phenotypic diversity and determine the best lines in terms of performance and earliness, using the SIIG selection
method to integrate some of the important morpho-pheno-physiological traits was used.

Methodology: 144 wheat lines were evaluated under dryland conditions at the Dryland Research Station of Zanjan
Agricultural Research Center in Khodabandeh city during the years (2020-2021) based on a randomized complete
block design with two replications. In this experiment, rainfed wheat cultivars including Sardari, Azar2, Sadra,
Homa, Ohadi, Baran, Rasd, Varan and Hashtroud were used as controls. Plant height (PLH), time from planting
to spike emergence (DHE), physiological maturity of grains (DMA) along with yellowing of peduncle plants,
thousand-grain weight (TGW), grain yield (YLD) after physiological maturity, canopy temperature (Tem),
transpiration (T), sub-stomatal carbon dioxide (Ci), stomatal conductance (SC), mesophyll conductance (MC),
chlorophyll index (SPAD) and photosynthesis (A) were measured.

Research findings: Analysis of variance showed there was a difference between lines and there was also enough
diversity among them in terms of traits studied. In terms of grain yield, lines 65 and 22 were respectively the
highest (2625 kg) and lowest (984 kg). The average yield of the top group lines in this experiment varied between
1765 and 1911.5. Genotype grouping based on the SIIG index showed that no line was placed in groups 1, 2 and
8, but in groups 3, 4, 5, 6 and 7 respectively, 2, 15, 71, 54 and 2 lines were placed. Lines of groups 3, 4 and 5 can
be selected as superior genotypes due to having an SIIG index above 0.5. But the best genotypes are due to having
faster spike emergence, higher photosynthesis and ultimately higher grain yield in group 3. Based on the SIIG
index, 2 genotypes (42 and 104) were placed in the top group (number 3) and also 15 other genotypes were placed
in group number 4. The studied control cultivars were not included in any of these two top groups and were placed
in the 5th and 6th groups. Genotypes of these top groups generally had higher mean values in traits such as
stomatal conductance, mesophyll conductance, photosynthesis and yield, and in terms of the number of days until
spike emergence and maturity, lower average values were observed in these genotypes. Therefore, while
recommending line selection based on the SIIG method, selected lines with this index are suggested as the best
lines for use in breeding programs under dryland conditions.

Key words: Canopy temperature, photosynthesis, stomatal conductance, Transpiration, yield.
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