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Table 1- Information of prepared cumin ecotypes of the national plant gene-bank of Iran
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Number Code Source Number Code Source Number Code Source
. Khorasan-
1 TN-2 Yazd -Bafgh 23 TN-92 Khorasan-Birjand 45 TN-173 L
Birjand
2 TN-4 Yazd -Taft 24 TN-103 Khorasan-Kashmar 46 TN-166 IPK1
3 TN-6 Yazd -Ardakan 25 TN-107 Boshehr-Kangan 47 TN-172 IPK2
4 TN-8 Yazd -Mehriz 26 TN-108 Yazd -Ardakan 48 TN-22  Khorasan-Ferdos
5 TN-11 Khorasan 27 TN-115 Isfahan 49 TN-28  Khorasan-Taibad
6 TN-15 Yazd -Mehriz 28 TN-118 Khorasan-Jovein 50 TN-45  Khorasan-Ferdos
7 TN-16 Yazd -Abarkooh 29 TN-119  Khorasan-TorbateJam5 51 TN-47 Yazd-Tabas
8 TN-17 Isfahan-Naein 30 TN-123  Khorasan-TorbateJam1 52 TN-61  Khorasan-Ferdos
. Khorasan-
9 TN-21 Khorasan-Ferdos 31 TN-124 Tabriz-Khosroshahr 53 TN-81 .
Ghaienat
. Khorasan-
10 TN-25  Khorasan-Gonabad 32 TN-126 Khorasan-Birjand 54 TN-91 Birjand
11 TN-29 Khorasan-Taibad 33 TN-127 Kerman 55 TN-113  Khorasan-Taibad
. Khorasan-
12 TN-33 Khorasan-Ferdos 34 TN-131 Khorasan-Firoozeh 56 TN-125 .
Esfaraien
Khorasan-
13 TN-35 Khorasan-Tabas 35 TN-135 Khorasan-Khaf 57 TN-132
TorbateJam5
. Khorasan-
14 TN-37 Khorasan-Tabas 36 TN-136 Khorasan-Jovein 58 TN-148
TorbateJam3
. Khorasan-
15 TN-51 Yazd -Taft 37 TN-137 Khorasan-Jovein 59 TN-149 .
Neishabour
. Khorasan-
16 TN-53  Khorasan-Sabzevar 38 TN-139 Khorasan-Boshroieh 60 TN-150 Birjand
Khorasan-
17 TN-55 Khorasan-Torbat 39 TN-140 Khorasan-Khaf 61 TN-178
Bardascan
. Khorasan-
18 TN-67  Khorasan-Gonabad 40 TN-141 Khorasan-Neishabour 62 TN-180
Sabzevar
19 TN-78 Yazd -Ardakan 41 TN-142 Khorasan-Khaf 63 TN-181 Sistanl
20 TN-87 Khorasan-Torbat 42 TN-143 Khorasan-Khaf 64 TN-182 Sistan2
21 TN-88  Khorasan-Birjand 43 TN-145 Fars-Marvdasht
. TN-146
22 TN-90  Khorasan-Birjand 44 Khorasan-TorbateJam2
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Figure 1- A view of the field in the vegetative phase (A) and in the grain filling stage (B)
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Table 2- Descriptive statistics of studied traits in cumin ecotype under Jiroft condition

oliw S ey Ol ki deld uilee Slaro Gl ! ENCHCURCH O SOV
Traits Minimum Maximum Range Mean Standard deviation PCV (%)
DUM (day) 79.00 97.50 18.50 85.08 4.98 5.85
DFL (day) 83.00 101.00 18.00 89.30 4.78 5.36
DEF (day) 94.00 113.50 19.50 100.16 3.32 331
DMA (day) 123.00 135.50 12.50 127.86 2.54 1.98
HEI (cm) 15.00 26.50 11.50 19.25 251 13.02
NUP 8.40 20.70 12.30 13.98 3.27 23.42
NUU 2.37 5.00 2.63 3.96 0.49 12.41
NGUB 1.83 517 3.35 3.88 0.60 15.40
NGU 8.03 20.50 12.47 15.29 2.95 19.32
NGP 68.91 422.98 354.07 220.20 82.16 37.31
W1000 (g) 1.82 3.55 1.74 2.59 0.30 11.66
YG (g/m?) 29.90 178.04 148.14 80.79 34.75 43.01
YB (g/m?) 76.23 406.43 330.20 199.58 80.47 40.32
HI (%) 29.80 48.53 18.73 40.45 4.32 10.69
EO (%) 1.59 3.42 1.83 2.57 0.38 14.97
EQY (g/m?) 0.35 231 1.96 1.20 0.47 39.22

War 53y ol NUP gy elis )| HED «Su395 58 S oy B 59, DMA £(aul8 (Ll B39, DEF calS” (loj U3, DFL ¢z 00 oo b 59, :-DUM
YB sails 5,Sloe :YG sails lia 59 WI1000 ca5gs 1o ails slaxs :NGP ¢ iz j0 ails slass NGU 5 2 o ails slaws NGUB ¢ 2> 0 S 2 slaws :-NUU

bl 8 Slae EOY ¢ juill wsjo EO ccils yy a3l HI oogicuny
DUM: Day to Umbel appearance, DFL: Day to flowering, DEF: Day to end of flowering, DMA: Day to physiological maturity, HEI: Plant
height, NUP: Number umbel per plant, NUU: Number of umbellets per umbel, NGUB: Number of grain per umbellets, NGU: Number of grain
per umbel, NGP: Number of grain per plant, W1000: Thousand grain weight, YG: Grain yield, YB: Biomass yield, HI: Harvest index, EO%:
Essential oil percent, EOY: Essential oil yield
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Table 3- ANOVA of the studied traits in cumin ecotypes under Jiroft condition

azy MSstas o (reSilio
o e of5T
[Chds)
S.0.v o DUM DFL DEF DMA HEI NUP NUU NGUB
NS
o 1 6.13 5.28 11.88 4.50 569.53 218.93 0.32 0.24
Replication
IS5 S slacs sl
14 0.53 0.49 1.72 1.31 0.15 8.69 0.16 0.50
Blocks within Replications
(o0l i) o . . - " " " " -
63 49.58" 45.76" 21.99 12.88 12.57 21.47 0.48 0.72
Treatments (Unadj.)
Seb Jslo
49 0.26 0.24 1.28 0.92 0.09 8.01 0.11 0.30
Intrablock
c sbSel b
rror R
Bolai Jols 63 0.32 0.29 1.38 1.01 0.10 8.16 0.12 0.35
RCB Design
RCBD 4y Comd (g0 g
Efficiency Relative to - 110.95 110.89 101.91 102.64 105.09 100.15 102.42 105.56
RCBD
(1) &y s i
- 0.63 0.58 1.16 0.78 1.62 20.42 8.65 14.71
CV (%)

foN Jlossl mhaw jo (g)lo gine s
**: Significant at 0.01 of probability level
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Table 3 Continued.

, 4z MSlasyo (ruilso
¥ gl -
sol3l
S.0vV o NGU NGP W1000 YG YB HI EO EOY
NS
o 1 0.42 60152 021 5185 4802 384.96 2.88 521
Replication
FICNEPNEN
14 4.35 3741 0.08 156 2159 42.93 0 0.13

Blocks within Replications

(o o) loss
63 17.41**  13501**  0.18**  2415** 12951**  37.39* 0.29** 0.44**

Treatments (Unadj.)
Seby J5lo
49 435 3515 0.09 276 1794 23.58 0 0.166
. Intrablock
s
_ SlcSsl 2,k
rror .
sHolai Jols' 63 435 3450 0.09 311 1690 18.05 0 0.175
RCB Design
RCBD 4 camd (g0 g
- 100 100.14 100 100 101.28 115.72 100 95
Efficiency Relative to RCBD
(1) &l s sy 96
- 13.64 26.91 1191 20.59 21.09 11.16 0 33.91

CV (%)

leN g eled Jloiml mlaw )0 lo gire oo 4y s

* and **: Significant at 0.05 and 0.01 of probability levels respectively
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DUM: Day to Umbel appearance, DFL: Day to flowering, DEF: Day to end of flowering, DMA: Day to physiological maturity, HEI: Plant

height, NUP: Number umbel per plant, NUU: Number of umbellets per umbel, NGUB: Number of grain per umbellets, NGU: Number of grain

per umbel, NGP: Number of grain per plant, W1000: Thousand grain weight, YG: Grain yield, YB: Biomass yield, HI: Harvest index, EO%:

Essential oil percent, EOY: Essential oil yield
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Table 4- Mean comparison of the studied traits in cumin ecotypes under Jiroft condition

i DUM DFL DEF DMA HEI(cm) NUP NUU NGUB NGU NGP W1000 (g) YG(g/m?) YB(g/m?) HI% EQ% EOY(g/m?)
Ecotype code
TN2 91 95 104 127 2250 117 37 30 111 1296 2.28 68.40 213.61 32.13 235 0.57
TN4 81 86 99 129 21.00 100 32 40 122 1237 240 4457 14511 30.76 3.03 0.73
TN6 80 84 104 128 18.00 108 31 33 98 1058 222 42.33 136.31 31.14 2.92 0.55
TN8 81 86 97 128 15.00 122 38 34 128 1564 2.70 63.24 19343 3254 1.80 0.60
TN11 81 8 98 128 21.00 112 3.8 52 19.7 2208 1.98 76.32 189.38 40.29 2.87 1.25
TN15 83 88 99 127 20.00 20.7 41 45 186 3852 238 137.48 334.01 41.24 259 1.90
TN16 81 86 98 128 16.00 19.0 39 47 184 3499 266 139.35 358.90 38.94 3.00 224
TN17 82 87 104 129 16.00 143 38 47 176 2536 2.69 13499 351.10 38.15 244 147
TN21 90 93 101 128 18.00 99 38 45 170 1685 297 84.93 229.93 36.88 2.66 1.09
TN25 84 86 100 128 19.00 98 24 43 102 100.1 255 38.23 107.61 3554 254 0.52
TN29 80 85 98 128 18.00 98 35 42 148 1450 2.63 57.03 136.37 42.36 2.23 0.68
TN33 81 86 103 129 16.00 164 34 35 11.7 1911 252 53.12 12029 4416 211 0.81
TN35 80 85 98 130 15.00 132 3.7 47 172 2273 242 7471 187.40 39.80 3.28 1.44
TN37 83 87 99 128 17.00 140 41 39 16.1 2259 283 90.84 239.72 36.97 2.84 1.52
TN51 81 86 103 130 18.00 17.3 40 48 189 3295 248 98.52 229.88 43.63 2.82 1.90
TN53 83 86 99 125 21.00 137 33 38 124 1699 254 54.66 139.26 40.88 2.48 0.85
TN55 90 96 104 129 17.00 108 3.7 28 100 1080 292 52.18 136.24 38.27 211 0.53
TN67 90 94 101 127 17.00 138 50 4.0 198 2765 3.08 63.66 155.03 41.03 2.67 181
TN78 84 87 99 128 17.00 10.7 3.8 3.7 138 1504 243 37.08 111.14 33.37 3.32 0.97
TN87 82 86 97 127 18.00 130 3.6 3.7 129 1646 258 4832 111.33 4234 2.36 0.80
TN88 81 86 97 132 18.00 144 34 45 151 2198 234 64.44 168.41 38.78 244 1.01
TN90 89 94 100 129 21.00 146 39 43 165 239.7 252 56.59  127.17 4451 2.38 121
TN92 82 86 99 130 20.00 134 3.7 46 168 2229 260 4850 109.77 44.15 2.65 1.26
TN103 89 95 100 125 18.00 16.0 39 33 129 2099 2.62 51.81 137.07 37.37 2.08 0.97
TN107 89 95 101 129 17.00 17.2 44 43 186 3219 233 55.79  152.03 37.61 2093 1.73
TN108 83 87 99 130 17.00 114 34 39 133 1473 258 62.03 184.26 3359 1.84 0.55
TN115 91 96 102 128 16.00 145 30 41 121 1741 264 5444  151.19 37.39 3.12 114
TN118 83 87 98 130 19.00 119 41 42 175 2246 3.16 58.12  127.97 4420 2.83 1.74
TN119 82 86 98 127 17.00 141 45 3.7 16.6 2343 250 52.32 12542 4152 278 1.72
TN123 91 95 102 132 19.00 154 42 41 16.6 255.7 2.82 112,76 27156 42.77 2.29 131
TN124 95 97 104 132 2100 153 39 47 181 2768 2.78 120.56 329.00 36.74 1.59 0.99
TN126 90 94 102 127 2650 84 44 28 126 1350 2.62 88.83 198.78 44.26 2.28 0.73
TN127 91 95 100 126 18.00 147 3.8 39 149 2184 251 91.04 23325 39.29 257 112
TN131 91 94 100 124 17.00 10.7 42 35 147 1523 250 53.20 125.67 42.27 2.15 0.82
TN135 81 86 94 123 2000 105 42 39 163 1713 235 5145 126.62 40.60 3.34 1.36
TN136 82 86 98 124 1550 102 4.0 36 143 1465 255 56.18 132.19 4246 258 0.92
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Table 4 Continued.

i DUM DFL DEF DMA HEI(cm) NUP NUU NGUB NGU NGP W1000 (2)YG(g/m?)YB(g/m?) HI% EO% EQY(g/m?
Ecotype code
TN137 81 8 97 125 1700 117 38 44 169 1978 239 60.77 14549 4218 2.82 1.06
TN139 82 8 99 130 2150 176 44 35 154 2705 285 89.85 211.76 4358 2.47 1.55
TN140 91 95 101 127 20.00 175 42 41 174 3045 250 9427 201.16 46.84 242 1.47
TN141 94 98 104 132 18.00 179 46 43 196 3504 3.18 165.78 406.43 40.98 1.74 1.54
TN142 81 86 98 130 19.00 110 40 27 108 1193 258 57.77 151.23 3836 2.59 0.65
TN143 87 90 97 124 18.00 16.0 41 36 147 2351 261 60.61 14327 4186 241 1.19
TN145 83 87 97 128 2150 160 34 35 118 1831 276 79.76  204.63 39.29 2.60 1.10
TN146 82 87 99 128 20.00 120 38 36 137 1661 252 84.90 189.30 45.60 2.80 0.95
TN173 83 87 104 128 19.00 93 41 37 149 1391 355 120.39 302.15 40.49 2.62 112
TN166 95 98 111 135 2150 141 39 36 136 1896 235 7851 178.03 44.04 2.60 0.77
TN172 98 101 114 136 2150 16.7 40 39 155 2600 2.08 86.44 29043 29.80 2.75 1.17
TN22 97 100 104 130 2450 153 44 32 141 2177 246 82.46  196.27 4245 2.33 1.00
TN28 84 83 99 126 2250 138 38 36 135 1865 238 59.25 136.91 44.09 2.59 0.91
TN45 89 93 101 130 2150 124 40 29 118 1458 247 59.24 132.71 4463 3.42 1.06
TN47 88 92 104 125 2150 92 32 34 108 990 231 3482 7623 4575 251 0.56
TN61 85 89 101 125 20.00 158 38 44 166 2635 283 111.88 236.83 47.30 2.73 1.64
TN81 89 93 99 128 2250 169 39 49 191 3282 275 12750 262.68 4853 2.60 1.93
TN91 90 94 104 130 20.00 183 40 39 155 2847 243 101.09 22597 44.78 2.62 1.44
TN113 89 94 101 126 20.00 176 42 42 176 3106 258 12519 28519 4392 2.35 1.48
TN125 80 84 97 128 18.00 173 46 41 186 3235 266 116.29 304.83 40.23 2.51 1.69
TN132 79 83 98 124 1800 86 44 18 80 689 258 29.90 89.72 3323 241 0.35
TN148 81 8 97 124 2350 87 42 39 165 1439 230 8453 220.35 3837 3.24 0.87
TN149 81 86 98 128 17.00 116 46 36 16.7 1936 243 59.69 150.83 39.58 2.92 1.10
TN150 79 84 96 124 2350 179 50 38 192 3434 281 14495 308.79 46.76 2.48 1.93
TN178 80 84 99 127 1800 206 45 46 205 4230 3.36 178.04 387.42 46.01 2.01 231
TN180 81 86 100 128 2150 201 48 38 184 3708 3.22 165.24 381.43 43.14 2.20 2.14
TN181 80 84 97 128 18.00 19.7 48 39 186 3672 182 84.05 20197 39.44 234 1.64
TN182 82 86 100 130 2450 160 44 38 16.9 2700 236 89.14 22454 39.75 2.83 1.45
LSD0.05 1.07 1.04 233 199 063 574 069 115 417 119 0.62 3326 8458 9.07 0.0001 0.81
LSD0.01 143 139 311 266 084 7.65 092 153 554 158 0.82 4420 112.80 12.09 0.0001  1.08
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DUM: Day to Umbel appearance, DFL: Day to flowering, DEF: Day to end of flowering, DMA: Day to physiological maturity, HEI: Plant
height, NUP: Number umbel per plant, NUU: Number of umbellets per umbel, NGUB: Number of grain per umbellets, NGU: Number of grain
per umbel, NGP: Number of grain per plant, W1000: Thousand grain weight, YG: Grain yield, YB: Biomass yield, HI: Harvest index, EO/.:

Essential oil percent, EOY: Essential oil yield
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Table 5- Correlation coefficient of studied traits in cumin ecotypes under Jiroft condition
Traits slee pUuM DFL DEF DMA HEI NUP NUU NGUB NGU NGP WI1000 YG YB HI EO% EOY
DUM 1
DFL 0.98™ 1
DEF 0.69™ 0.70™ 1
DMA 036" 0.36" 059" 1
HEI 0.26" 0.23 0.8 0.06 1
NUP 0.11 013 0.09 0.22 0.02 1
NUU 005 005 -011 -0.06 0.15 0.40" 1
NGUB  -0.07 -0.08 -0.07 0.7 -0.16 0.38" -0.08 1
NGU -0.02 -0.02 -0.12 0.0 -0.03 058" 0.60™ 0.75™ 1
NGP 004 006 -001 017 0.02 091 057" 058" 085~ 1
W1000 0.02 002 -001 0.02 -013 011 023 005 020 019 1
YG 0.08 008 013 0.7 017 0.66™ 0.48" 043" 0.66™ 077" 047" 1
YB 011 011 021 025 012 0.617 042" 040" 0.617 0717 042" 097" 1
HI 003 004 -010 -0.15 027" 032" 030" 024 038 039" 024 033 0.09 1
EO% -0.24 -0.22 -0.16 -0.10 0.03 -0.22 -0.10 010 0.02 -0.15 -0.33" -0.27" -0.27" -0.05 1
EQY -0.10 -0.08 -0.14 0.05 -0.03 0.76™ 0.57° 050" 0.85~ 0.90™ 0.31° 0.70™ 0.62™ 043" 014 1
I gl Jloil s jo o e o Ay g %

* and **: Significant at 0.05 and 0.01 of probability levels respectively
igy ;o sz olaws INUP wigy gl ) (HEI « 059050 508 (S, B 59, DMA ¢ 20l8 LU U 59, DEF ¢ 2ulS lo; b 59, DFL ¢ iz 505 olo; b 55, DUM
YB sails o, Sloe (YG sails lya 59 WIL000 casgy jo als slaws :NGP ¢z jo ails slass NGU o5 i (o als slaws NGUB ¢z o S 2 slaws :NUU
ol 8 Slas EOY ¢ juill s )0 EO scils yy aslis HI oogicuny
DUM: Day to Umbel appearance, DFL: Day to flowering, DEF: Day to end of flowering, DMA: Day to physiological maturity, HEI: Plant
height, NUP: Number umbel per plant, NUU: Number of umbellets per umbel, NGUB: Number of grain per umbellets, NGU: Number of grain
per umbel, NGP: Number of grain per plant, W1000: Thousand grain weight, YG: Grain yield, YB: Biomass yield, HI: Harvest index, EO%:
Essential oil percent, EOY: Essential oil yield
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Table 6- Eigen value, variance and cumulative percent of principal components and studied traits coefficient in the first three
principal components

Traits <las F1 2 F3
DUM 0.01 0.94 -0.06
DFL 0.02 0.92 -0.06
DEF -0.02 0.82 0.05
DMA 0.14 051 0.22
HEI 0.05 0.23 -0.19
NUP 0.77 0.13 0.03
NUU 0.57 -0.05 -0.39
NGUB 0.59 -0.06 0.65
NGU 0.88 -0.09 0.24
NGP 0.96 0.04 0.09
W1000 0.34 0.01 -0.33
YG 0.89 0.13 -0.25
YB 0.82 0.20 -0.18
HI 0.40 -0.06 -0.14
EO% -0.14 -0.25 0.34
EOY 0.92 -0.16 0.13
aasie slaasy, Eigenvalue 5.60 2.90 1.07
ol )ly s o Variability (%) 34.98 18.13 6.67
oills smezs a0 ,s Cumulative % 34.98 53.11 59.78

s 5o yiz slad NUP sy elas )| HED e300 508 Sy U 55, DMA cpanls” Lk U5, DEF ¢ 00l5 ()lo; bjg, DFL ¢ jels Lo b 59, DUM

YB sails 0,8les (YG cails lym 55 WI1000 a5gs 50 ails slaws :NGP ¢ > jo ails slass NGU 5 i o ails slaws NGUB ¢ 2> 0 S i slaws NUU
bl 8 Slae EOY ¢ juill ssjo EO scils yy a3l HI oogicuny

DUM: Day to Umbel appearance, DFL: Day to flowering, DEF: Day to end of flowering, DMA: Day to physiological maturity, HEI: Plant

height, NUP: Number umbel per plant, NUU: Number of umbellets per umbel, NGUB: Number of grain per umbellets, NGU: Number of grain
per umbel, NGP: Number of grain per plant, W1000: Thousand grain weight, YG: Grain yield, YB: Biomass yield, HI: Harvest index, EO7.:

Essential oil percent, EOY: Essential oil yield

Factor loadings (axes D1 and D2: 52.97 %)
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Figure 2- Biplot figure of studied traits in cumin based on first and second principal components
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Figure 3- Biplot figure of studied cumin ecotypes based on first and second principal components at Jiroft
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Abstract

Introduction: Due to the decrease in rainfall and the need for low-water plants in cultivation patterns,
cumin is considered a potential candidate for this purpose. Cumin (Cuminum cyminum L.) is one of
the oldest and most economical plants, are cultivated due to its high tolerance to drought in
Mediterranean climates. It is currently the second most commonly used spice in the world, after
pepper (Pepper nigrum), making its cultivation important. This research was conducted to determine
the superior ecotypes of cumin in terms of earliness, quality traits, and yield in southern Kerman.
Materials and Methods: To evaluate cumin ecotypes in the collection of the National Plant Gene
Bank of Iran, 64 ecotypes were selected and planted. These ecotypes were evaluated during the 2021-
2022 season based on a statistical design of a simple lattice (8x8) with two replications at the Southern
Kerman Agricultural and Natural Resources Research and Education Center. The study recorded traits
such as date of umbel appearance, date of flowering, date of end of flowering, date of physiological
maturity, number of umbels per plant, number of umbellets per umbel, number of grains per
umbellets, number of grains per umbel, number of grains per plant, thousand-grain weight, biomass,
grain yield, essential oil percentage, and essential oil yield.

Results and Discussion: Descriptive statistics showed that the traits with the highest coefficient of
variation were grain yield, biomass, essential oil yield, and number of grains per plant, with values of
43.01, 40.32, 39.22, and 31.31, respectively. These traits have a high potential for use in cumin
selection programs. The ANOVA results indicated that the effect of cumin ecotypes was significant
in all studied traits, indicating a high diversity among the ecotypes. The study of the days to maturity
trait showed that the earliest ecotypes, with an average of 123, 124, and 125 days, were TN 135,
TN143, TN150, TN131, TN136, TN132, TN148, and TN53. These ecotypes have a shorter growth
period and can avoid stress at the end of the growing season. TN178, TN141, TN180, TN150, TN16,
TN15, TN17, TN81, TN113, and TN124 were found to have the highest grain yield per square meter,
with an average of 178, 165, 165, 145, 139, 137, 135, 127, 125, and 120 g/m2, respectively, exceeding
the control treatments. These ecotypes have a high potential for use in breeding programs. There was
a positive and significant correlation between grain yield and all components of grain yield, indicating
that improving each yield component results in an increase in grain yield. A negative and significant
relationship was found between essential oil percentage and grain yield and biomass. This suggests
that ecotypes with high grain yield have a lower essential oil percentage. However, because there was
a positive and significant correlation between essential oil yield and grain yield, ecotypes with high
grain yield also had a higher essential oil yield. To group and select the superior ecotypes, it is
necessary to use multivariate methods, such as factor analysis and SIIG method, which were used in
this research. In the factor analysis method, the top group consists of five ecotypes (TN141, TN15,
TN16, TN17, and TN51). Based on the SIIG index, six cumin ecotypes (TN-178, TN-180, TN-16,
TN-150, TN-15, and TN-141) were placed in the top group. A comparison of the two methods
revealed that three cumin ecotypes were common, indicating their high efficiency in selecting the best
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ones. However, the SIIG method was found to be superior as it groups the genotypes according to
desirable traits (such as low values for day to umbel appearance and days to maturity), whereas these
traits are not considered in multivariate analysis methods like factor analysis.

Conclusion: Based on the results and the observed diversity of traits, it is recommended to introduce
grain yield, biomass, grains number per plant, and essential oil yield as suitable traits for selecting
superior cumin ecotypes. It can be concluded that TN-178, TN-180, TN-16, TN-150, TN-15, and TN-
141 ecotypes are superior and have potential for breeding programs, considering both desirable and
undesirable traits.

Keywords: Essential oil percentage, Essential oil yield, Factor analysis, Grain yield, SIIG



