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1. Plant Available Water
2. Harvest Index

3- Essential Qil

4. Relative Water Content
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Table 1. Gen bank code and number of Iranian 15
endemic coriander population
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No. Gen bank code No. Gen bank code
P1 Commercial P9 TN-59-230
P2 TN-59-10 P10 TN-59-306
P3 TN-59-36 P11 TN-59-347
P4 TN-59-80 P12 TN-59-353
P5 TN-59-157 P13 TN-59-357
P6 TN-59-158 P14 TN-59-422
P7 TN-59-160 P15 TN-59-450
P8 TN-59-164
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Table 2. Multivariate analysis of variance for studied traits in coriander populations

Source of variation Statistic df error Statistic value
Pillai's Trace 140 1.538"™
Experiment Wi Iks'- Lamda 138 0.02:
Hotelling's Trace 136 21.36
Roy's Largest Root 70 19.95™
Pillai's Trace 444 2277
Error 1 Wilks'. Lamda 397.74 0.039:
Hotelling's Trace 404 5.133
Roy's Largest Root 74 23917
Pillai's Trace 1148 5.44™
Population Wi Iks'- Lamda 763 0.00*:*
Hotelling's Trace 940 35.813
Roy's Largest Root 82 21.567"
Pillai's Trace 1344 6.928™
Experiment x Population WI|kS'. Lamda 1023.31 0.00 ~
Hotelling's Trace 1074 2.375
Roy's Largest Root 84 6.009™

** Significant at 1% level of probability.

1. Pillai's Trace

2. Wilks' Lamda

3. Hotelling's Trace

4. Roy's Largest Root

5. Stress Index

6. Geometric Mean Productivity
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Table 3. Combined analysis of variance for studied traits in 15 Iranian endemic coriander populations

Source of Days Days Days Days Basal Longest Ie_af Plant Plant Branch

L to to to end of to leaf  angle relative - dry number
variation . - - height .

flowering ripening flowering harvest number to stem weight per plant

Covariate 20.08"™ 4.19™ 24.50™ 434" 0.39™ 176.97™ 84.00 357" 3.39™
Experiment 30.58™ 1027.05" 210477 1872.44™ 24567  4758.19"  1435.97" 343.82" 100.87"™
Error 1 4326 2473™  2544™  2211™ 99.98”  117.10™ 36.88™ 11.10° 21277
Population 573.04™ 36.72" 35660 286.23" 37.49" 683.29" 388.43" 106.23" 30.40™

Experiment x Population 22.94™ 2674 18.08"™  30.74° 20.00” 375.22" 80.63" 27.08"  4.94"

Error 2 11.24 14.94 17.94 16.88 8.84 70.42 39.26 4.54 3.07

Ol (o9 525iS 5095 003y 10 oy 0 50 Dlao S e il jls 4525 Y Jaan delol
Table 3 continued. Combined analysis of variance for studied traits in 15 Iranian endemic coriander populations

. o Umbel Fruit 100_0 Fruit Harvest SPAD Essential Relative
ource of variation number number fruit yield index Chlorophvll ol water
per plant per plant weight  per plant phy content
Covariate 4210™ 76 "™ 0.45™ 2.00™ 38.37™ 0.40™ - -
Experiment 63036~ 10071525~ 182,73 2214.16" 3259.13" 13.64™ 0.0020° 619.48™
Error 1 3628"  104147.077  2.84™ 8.80"™ 29.06™ 28.60° 0.0003"™ 59152
Population 75077 55752545  16.23"  48.137  769.44" 192.96™ 0.0010"  268.92"
Experiment x Population 1211™  329580.07"  7.36™ 58.72"  324.99” 44,01 0.0004™  221.42"
Error 2 1231 32573.43 4.98 4.94 21.68 9.87 0.0002 44.45
** *and ns: are significant at 1%, 5% and not significant. Sl ge yf 500 )00 s o) Jleisl o j8 Jls e NS g w

2,00 g aoys) Jlisl mdaw ;0 LSD gy dy (o j08 (h5 g 0 )bSG iS5 e L;Lzu:quj b dlin ¥ oo
Table 4. Comparison means of well watered, stressed at one step and gradually stressed experiments at 1% and 5%
levels of probability using least significance difference (LSD) method

Days Days Days Days  Basal Longest

Plant

. to to to end of to leaf leaf angle Pl_ant Branch
Experiment flowerina ripening fl - h ¢ b lative to st height iaht number
g ripening flowering harvest number relative to stem (cm) weig (No.)
(d) (d) (d) (d  (No) ©) ()
Well watered 67.01a 2411a 77.83a 101.59a 887a 64.21a 48.29a 12.37a 1241 a
One step stressed 67.36a 15.93b 75.19b 90.81b 4.99a 42.56 ¢ 42.43b 7.25b 10.25a
Gradually stressed 68.68a 1556b 73.57b 89.84b 4.37a 51.07b 37.12c 6.15b 9.56 ab
LSD 0.05% 3.39 2.57 2.60 243 5.16 5.58 313 172 238
LSD 0.01% 5.14 3.89 3.94 3.67 7.81 8.46 475 260 3.60
One step stress intensity 0.52 33.92 3.39 10.61  43.78 33.71 12,15 4138 1741

Gradually stress intensity -1.97 35.48 5.47 1157 50.71 20.46 23.14 50.31 22.98
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Table 4 continued. Comparison means of well watered, stressed at one step and gradually stressed experiments at 1%
and 5% levels of probability using least significance difference (LSD) method

Umbel Fruit 1000 Fruit - Relative
Experiment number number fruit yield ﬂﬁa\ge)ft SPAD Essginltlal water
per plan per plant weight  per plant (%) Chlorophyll %) content
(No)) (No)) (9 (9 (%)
Well watered 13765a 141852a 12.19a 17.09 a 56.00 a 13.48a 0.031b 69.39 a
One step stressed 77.52b 623.56 b 8.39b 495D 39.10c 12.76 a 0.039a 64.42 a
Gradually stressed 70.73b 560.36 b 8.43b 459b 43.60b 13.84a 0.043 a 62.13 a
LSD 0.05% 31.07 166.48 0.87 1.53 2.78 2.76 0.01 12.55
LSD 0.01% 47.07 252.21 1.32 3.32 421 418 0.02 19.00
One step stress intensity 43.68 56.04 31.16 71.04 30.15 5.28 -25.10 6.69
Gradually stress intensity 48.61 60.50 30.87 73.12 22.15 -2.73 -40.19 10.00

Similar letters indicate not significant difference.
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Table 5. Variance component, genotypic and phenotypic coefficient of variation, broad sense heritability and

expected genetic gain values of studied traits in coriander populations in well watered experiment

- - Genotypic Phenotypic ~ Broad sense Expected
Traits %Z??;%’Eéc Pangtnyc;gc coefficient coefficient heritability genetic gain
of variation  of variation (%) (%)
Days to flowering 71.34 83.63 12.147 14.25 85.63 23.20
Days to ripening 17.68 82.51 17.20 36.00 21.56 17.15
Days to end of flowering 45.20 64.59 9.50 12.24 70.12 14.85
Days to harvest 24.77 53.58 551 29.12 46.45 9.05
Basal leaf number 25.01 129.55 48.12 10.90 19.10 42.59
Longest leaf angle relative to stem 121.45 222.30 17.17 140.00 55.21 23.16
Plant height 107.37 134.40 21.16 24.00 80.23 40.35
Plant dry weight 31.88 35.93 46.00 49.01 89.56 56.47
Branch number per plant 5.89 9.38 20.12 25.23 63.09 21.36
Umbel number per plant 1461.54 2396.43 28.30 36.25 61.24 40.51
Fruit number per plant 209741.6 216098.3 32.14 33.24 97.80 43.07
1000 fruit weight 3.23 7.87 15.16 23.15 41.87 8.79
Fruit yield per plant 43.30 48.16 39.50 41.43 90.23 33.45
Harvest index 44.74 99.84 12.70 18.21 45.16 14.04
SPAD Chlorophyll 16.36 25.22 30.57 30.56 65.41 34.07
Essential oil 0.0001 0.0003 42.36 60.70 49.67 61.13
Relative water content 6.51 50.08 3.54 10.12 13.00 5.90
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Table 6. Variance component, genotypic and phenotypic coefficient of variation, broad sense heritability and
expected genetic gain values of studied traits in coriander populations in one step water stressed experiment

- - Genotypic Phenotypic Broad sense  Expected
Trait ?g:?;zgéc PCgﬂg;yC%c coefficient of  coefficient of heritability genetic
variation (%)  variation (%) (%) gain (%)

Days to flowering 74.29 82.60 13.12 14.12 90.25 25.13
Days to ripening 4.04 24.74 13.41 31.25 16.65 10.49
Days to end of flowering 45.42 59.13 9.66 48.51 77.15 16.18
Days to harvest 40.95 64.42 7.44 9.16 64.25 11.57
Basal leaf number 3.85 14.06 39.00 4.21 27.35 42.37
Longest leaf angle relative to stem 130.29 204.21 27.91 34.37 64.45 44.13
Plant height 24.03 81.35 12.16 21.53 30.36 12.94
Plant dry weight 7.90 13.08 39.15 50.66 60.12 62.05
Branch number per plant 1.49 4.55 12.17 5.25 31.15 14.05
Umbel number per plant 243.47 1474.82 20.61 464.22 17.16 16.85
Fruit number per plant 36706.65 101331.8 31.54 754.21 36.34 38.09
1000 fruit weight 2.30 8.43 18.62 35.00 27.16 19.41
Fruit yield per plant 1.39 7.75 2441 39.41 18.14 20.77
Harvest index 205.33 210.36 37.17 37.50 98.34 74.49
SPAD Chlorophyll 41.19 47.14 50.63 54.73 87.16 96.83
Essential oil 0.0001 0.0003 28.14 43.67 41.17 36.67
Relative water content 90.84 125.37 15.32 17.17 72.45 25.94
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Table 7. Variance component, genotypic and phenotypic coefficient of variation, broad sense heritability and
expected genetic gain values of studied traits in coriander populations in gradually water stressed experiment

. . Genotypic Phenotypic Broad sense  Expected
Trait Gve;r;?;zgéc Pczpi(;trﬂ'c coefficient of  coefficient of heritability genetic
variation (%)  variation (%) (%) gain (%)

Days to flowering 74.21 86.89 13.71 14.45 85.14 23.88
Days to ripening 171 12.22 8.80 571 14.15 20.47
Days to end of flowering 30.92 51.79 8.14 10.63 60.16 12.03
Days to harvest 30.84 45.10 6.66 9.10 68.50 10.53
Basal leaf number 3.68 10.57 44.00 74.00 35.25 53.33
Longest leaf angle relative to stem 154.19 192.78 24.01 376.41 80.24 44.79
Plant height 15.62 50.64 11.15 19.16 31.35 12.18
Plant dry weight 10.95 15.28 54.50 11.01 72.42 93.86
Branch number per plant 3.23 5.90 19.23 25.10 55.36 28.67
Umbel number per plant 169.65 1803.74 18.37 445.16 9.37 11.63
Fruit number per plant 128302.4 153880.4 64.12 70.31 83.12 100
1000 fruit weight 0.65 471 10.01 0.01 14.00 7.32
Fruit yield per plant 5.55 9.04 51.63 65.61 61.12 82.71
Harvest index 221.40 226.81 234.73 332.14 98.36 69.41
SPAD Chlorophyll 26.40 40.86 37.66 46.15 65.56 61.46
Essential oil 0.0001 0.0003 30.51 45.65 43.87 40.10
Relative water content 102.78 152.58 16.16 20.01 67.88 27.59
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Figure 1. Fernandez’s (1992) three dimensional graph
to determine drought tolerant endemic coriander
using geometric mean product (GMP); grouping of
populations based on fruit yield in one step water
stressed experiment (A) and gradually water stressed
(B), grouping of populations based on essential oil
content in one step water stressed experiment (C) and
gradually water stressed (D).
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ABSTRACT

In order to investigate drought stress tolerance and adaptation in 15 lranian endemic coriander
(Coriandrum sativum L.), three experiments were conducted separately through randomized complete
block design whit three replications in field conditions. In experiments, the coriander populations were
well watered, stressed at one step and stressed gradually, respectively. In this research, 17 phonological,
morphological and physiological traits were measured. Results of univariate and multivariate combined
analysis of variance showed the difference among experiments and coriander populations for drought
tolerance. Means comparison through LSD test showed significant difference among experiments for the
most of traits. The highest effect of drought stress was on the fruit yield. Three dimensional diagrams
based on geometric mean productivity for fruit yield and fruit essential oil content revealed that P, can be
introduced for fruit and essential oil production in regions that have drought stress problem at the end of
growth season. The highest broad sense heritability was observed for fruit number per plant in the first
experiment and harvest index in both drought stressed experiments. By considering heritability and
genetic gain of fruit number and fruit yield traits, production of hybrid variety can be suggested for
improving these traits.
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