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Evaluation of drought tolerance in synthetic varieties and superior ecotypes of fennel
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LBl e e o1 5 g e S
CLE ol A4S g opl sy (Nematzadeh and Kiani, 2005)
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Ll a 5oVl s Shes (s 55 0l 55 ol
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Ll 55 oS Sles Ty 5 Opd bl 5
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3L SYU ST jldas 4 a (ol o slgiiey 25
O 35 690 ekin L (Fernandez, 1992)
alod 53 8 5 2 GMP sl i Oly e
sl 4 Cad (6 S Gl GMP 2L
315 25 gy 5 S Jame 55 3 Shas & sl
5 0 Shes gldb a5 (Fernandez, 1992)
oy |y o 55 S 25 ol 5 55, Shes (YSD)
S o o) 5 Ll 0 0T 5, Ses &
s Shae byl 55 a5 YL VST Ly oS
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085359y Jdy 4s 4 ¢ L .(Bahmani er al., 2013a)
Ol e O 3 gdme by 5 651, Luilal 5 ails (gl Lol
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lake=Ne Jo6 ¢ 55 g1l (Bahmani et al., 2014)
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el 0 1,1 Y gl .(Abdolshahi ef al., 2013)
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Table 1. Physical and chemical properties of the soil in experimental site

G ST S =l wlbe ) e

Depth Sl sl wiwl  Total N P,0s K,O S S sl Sand Clay Silt

(cm) Soil texture pH (%) (mg.kg") (mg.kg™" EC (dS.m™) (%) (%) (%)

0-30 Loamy clay 7.37 0.08 34 525 2.5 66 22 12
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Table 2. Mean comparison of plant characteristics of fennel genotypes in non-stress and stress conditions

A Slis 615 5 Slas S5 8 5,5 &y 53 g ol S 3 ES g aldw &ls im0
Plant characteristics Seed yield (kg.ha™ Biological yield (kg.ha™) Umbel.plant™ Umbelets.umbel”' 1000 Seed weight (g)
SLjh sbas s S OM5 Osk = OS5 Os S U5 Os A oM Os S oM Os
Fennel genotype Stress Non-stress Stress Non-stress Stress  Non-stress  Stress  Non-stress  Stress  Non-stress
Fasa Ls  7557bcd  1075.1e 4303.9¢ 5105.0 ¢ 12.8ab 102¢ 18.7ab  20.3bcde  2.8bc 3.3ab
Rafsanjan Old,  618.8Cde  830.1ef 4092.9¢ 4854.0 c 7.4cd 10.8 ¢ 19.2a 19.9cde 3.2ab 3.7a
Syntheticl Y oS 848.8abc 1181.6de 4359.4c 5946.0 ¢ 14.1a 12.6 de 19.5a 19.7cde 3.3a 3.6ab
Khash Sl 1037.0a 2107.3ab 9318.5a 10107.1a 13.7a 204 a 20.6a 24.6ab 2.5¢cd 3.2¢
Moghan ke 906.1ab 1719.1bc 6849.9b 10164.1 a 9.8¢c 18.8ab 16.2ab 20.4bcd 2.5¢cd 3.1c
Meshkinshahr hSie  1091.9a 2208.1a 8647.4ab 9393.1a 7.2¢ 19.3a 19.6a 26.1a 2.8cd 3.4bc
Synthetic2 Y S 1081.5a 2357.1a 7037.0b 10801.2a 8.8cde 20.2a 19.5a 22.7abc 2.9abc 3.7a
Ghazvin pep 452.7e 484.4f 6673.5b 6710.1bc 9.7cd 11.2¢e 13.6ab 15.5¢ 2.6d 3.3¢c
Hajiabad LT > 571.8de  1576.3cd 6660.7b 11280.1a 13.2ab 14.6¢ 10.7¢ 17.8de 2.6cd 3.6ab
Synthetic3 v oSz 577.8de 908.7¢ 7614.7ab 9057.1 ab 11.2bc 16.0bc 13.1bc 16.8de 2.6¢cd 3.6ab
Mean 794.1 1445.1 6555.8 8341.8 10.9 154 17.1 20.1 2.7 34
Reduction(%) 45.1 21,4 -29.3 -14.9 -19.8

L, g ls sme D ols Ao s ey Sl 53 (LSD) ,ls gon Dosles ol 05037 Lulasl s ki &5 22 (g, 1)l afthwa:a O g o 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
oaps S Synthetic 5 . jle ¢S Synthetic2 5 .55 «SzuSyntheticl

I RS 5 A5 03 s 3l Sl 5550 (i 5 4 Jeod sla e i oY e
Table 3. Drought tolerance indices for fennel genotypes in non-stress and stress conditions

Sboh sl 85

Fennel genotype Yp Ys SSI GM TOL STI MP YI YSI B DRI STS
Fasa L 1075.1 7557  0.66  901.3 319.4 0.39 9154 095 070 049 -0.22 0.77
Rafsanjan Oloend 830.1 618.8  0.57 716.7 211.2 025 7244 078 075 032 -1.03 -0.90
Syntheticl Y oS 118116 848.3 0.63 1001.1 3333 0.48 1014.9 1.07 072  0.51 0.57 2.75
Khash Sl 17191 906.2 1.05 1248.1 812.8 0.75 1312.6 1.14  0.53 1.25 0.23 0.32
Moghan oke 21072 1037.1 1.13 14782  1070.2 1.05 1572.1 1.31 049 1.64 0.60 1.61
Meshkinshahr g5 .o 2208.3  1091.8 .12 1552.7 1116.4 1.15 1650.1 1.37  0.49 1.72 0.77 2.46
Synthetic2 Y oS 235701 1081.4 1.20  1596.5 1275.5 1.22  1719.2 1.36  0.46 1.96  -0.09 0.91
Ghazvin pep 15763 571.8 142 9494 10044 043 1074.1 0.72 0.36 1.54 246 -8.62
Hajiabad ST o 487.4 4527  0.16  469.7 34.6 0.11  470.1 0.57 093 0.05 0.78 1.48
Synthetic3 ¥ oS 908.7 5777  0.81 724.6 330.9 025 7432 073 064 0.1 0.86 -1.00
Yp: Yield in non-stress condition S O Jal sy s Shee Ys: Yield in drought stress condition 5 Ll sy s Slhes
MP: Mean Productivity Sos o pali 5Kl GMP: Geometric Mean Productivity 5380 e pSGLe
SSI: Stress Susceptibility Index S A Gl e ls STI: Stress Tolerance Index S s el
YI: Yield Index 3, Shee ot ls YSI: Index Stability Yi 3, Shee ool esls
TOL: Tolerance Index s el DRI: Droght Response Index St 4 penly e ls
B: Linear regression coefficient s 0§y e Syntheticl ey S
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Table 4. Correlation coefficients between tolerance indices and Yp and Y's in non-stress and stress conditions

Yp YS SSI GM TOL STI MP YI YSI B DRI
Yp 1.00 0.85" 081" 098" 097" 098" 1007 085" -0.82" 096" -0.10
YS 1.00 044 090" 0777 0917 085 1.00” 046 075 0.06
* and ** : Significant at 5% and 1% probability levels, respectively Ao y3 68 5 g e o 53 5l e 5 41 *F 5F

Yp: Yield in non-stress condition
MP: Mean Productivity
SSI: Stress Susceptibility Index

Ys: Yield in drought stress condition
GMP: Geometric Mean Productivity
STI: Stress Tolerance Index

S5 Ly s Shes
YRR
S 4 e el

S5 Oy Ll s s s Slas
S50 L Sl

O & Sl 2 ls

YI: Yield Index 5 Shee asls YSI: Index Stability Yi 3, Shas gl el
TOL: Tolerance Index oo sl DRI: Droght Response Index S 4 el asls
B: Linear regression coefficient b ;)}:,ﬂ)f) )
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Evaluation of drought tolerance in synthetic varieties and superior ecotypes of

fennel (Foeniculum vulgare Mill.)
Akbari, A.l, A. Izadi Darbandiz, K. Bahmani’ and H. A. Ramshini*

ABSTRACT

Akbari, A., A. Izadi Darbandi, K. Bahmani and H. A. Ramshini. 2015. Evaluation of drought tolerance in synthetic varieties

and superior ecotypes of fennel (Foeniculum vulgare Mill.). Iranian Journal of Crop Sciences. 17(3):193 -204. (In Persian).

To evaluate drought stress tolerance and identifying of tolerant fennel varities/ecotypes, three synthetic
fennel varieties and their seven parents in two separated experiment; normal irrigation and post flowering
drought stress were carried out in a complete block design with three replications in 2013 in Aburihan campus,
university of Tehran, Iran. Analysis of variance showed that there was a significant difference among
varities/ecotypes for all the traits in two experiments, which implies genetic variation among the fennel
germplasm studied. Mean comparison showed that the highest seed yield in normal irrigation belonged to
medium maturity synthetic variety and Meshkinshahr ecotype with 2357 and 2208 kg.ha'l, respectively. In
drought stress condition Meshkinshahr ecotype and medium maturity synthetic variety produced 1091 and
1081.5 kgha™, respectively. Considering drought tolerance indices, the highest mean productivity (MP),
geometric mean productivity (GMP), yiled index (Y1), stress tolerance index (STI) belonged to medium maturity
synthetic variety, Meshkinshahr and Moghan ecotypes. Correlation coefficients between drought tolerance
indices and seed yield showed that in both normal and drought stress conditions MP, GMP, YI and STI indices
had positive and significant relationship with seed yield, and this implies that selection of drought tolerant
varieties are possible. In conclusion, development of synthetic varieties of fennel is recommendable and

developed varieties may produce better yield in water deficit prone environments.

Key words: Drought Stress, Drought Tolerance Indices, Fennel and Synthetic varieties.
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