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Table 1- Analysis of variance for effect of irrigation levels and mycorrhizae strains on traitsin

fennd
= (Slgixo Slgxo sl &9 ol ALl oo 0 iz olasy o &ilo olaws
> ] = . .
i 23l ”:‘: <! Jdg 5 f egcfﬁ =Pl “y e
sV sl Relative Chlorophyle senescence Number of Number of Number of
df water content index time secondary umbrella per grain per
content branches plant umbrella
Replication ,I,5s 2 0.004 0.001 4.333 0.037 0.925 14.777
09 009 1 0.007 0.063 1.444 5.592 0.481 7.444
Landrace (A)
) ol 2 0.001 0.003 9.00 8.015 12.256 22222
Error 1
k! 2 0.482%* 0.521%* 85.444 3.814 49590%* 122111
Irrigation (B)
AB Jilizo 1 2 0.011 0.327 1.888 3.203 1.481 6.055
¥ ol 8 0.009 0.037 0.916 1.495 4175 6.236
Error 2
2950 2 12.0* 48.581* 38.951* 12.00* 44.00* 390.18*
Mycorrhizae (C)
AC Jslio 51 2 4.322 21.248 11.511 8.89 15.141 55.555
BC Jlize 51 4 1.595 38.540 5.678 25.148 30.00 23.854
ABC iz 51 4 8.101 40.400 11.148 6.966 21.148 11.555
¥ olesal 24 3.585 14.999 8.111 3.148 1150 83.0
Error 3
() Slydd gl 18.00 1411 17.55 12.60 19.50 15.72
CV (%)

oy ) 50 JL&&\C@)o)loww)}q** .

* and ** significant at 5% and 1% probability levels, respectively.
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Table 1- Continued

PEXHERIREY

. o . S )9 ‘ PR it o ’
ot 2abo &sl5i Numbyér of &g 4l > ySlos il Essence oilwl & ,Slos
SV j Grainyield Essenceyield
dof  granper DY wednt Y Havest  percentage y
plant of plant index
Replication, |, 2 1384.03 2023.08 58.04 0.006 0.632 5202.84
o9 009 1 3194.70 14630.52 550.79 0.007 0.037 580.66

Landrace (A)

) ol 2 134321 7000.21 302.30 0.268 1548 2254.60
Error 1
sl 2 18256.25** 50252.25**  4967.75%* 0.01 0.80 45827.38**

Irrigation (B)

AB Jslixo 51 2 4098.14 1834.82 66.28 0.011 0.009 2091.28
Vol 8 2633.62 3421.45 10358 0.011 0.27 1983.45
Error 2
2950 2 5800.25¢  5000.11* 700.14 5.00 0.011 5.11*

Mycorrhizae (C)
AC Jlixo 31 2 1401.25 1900.10 350.19 1.051 0.211 0.011
BC Jlixe i1 4 99410  7585.14**  690.11* 0.148 0.014 1.251
ABC lizo 51 4 1725.11 1382.44 200.20 0.599 0.018 2.20
¥ olesal 24 1380.00 1196.33 159.21 3811 0.141 1.241
Error 3
() lydd o 0 ; 28.13 23.82 20.82 17.12 21.46 19.90
CV (%)

woy0 ) 50 Jlisl ol jo jlo e cud Sy oy
* and ** significant at 5% and 1% probability levels, respectively.
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Table 2- Means comparison for some of traitsin fennel affected by mycorrhizae strains

Slgxo sl E9r boj e olawy ailo sluwi

Slgizxo EHRIRE Y
T Jdg s Srem Ay s A2 . %
Lous S (o g yo 5Ll
S Relai Chlorophyle Leaf Number Number o
Treatment aive . Number
content senescence of of grain . Essence
water A : of grain -
index time umbrella per yield
content per plant
per plant umbrella
wals 0.28b 11b 51.0b 87a 11.7b 101.8b 16.0a
Control
Rhizophagusintraradices 0.70a 15a 56.6 a 6.3b 265a 167.0a 170a
Funneliformismosseae 0.65a 1l4a 56.2 a 6.1b 240a 164.4a 136b

Ald o0 B Jliol maw 5o s gixe BB by gt o 0 Dgliie By >
Means in each columnwith different |etters have significant difference at 5% probability level.
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Figure 1- Interaction of irrigation levels and mycorrhiza strains on number of secondary
branches
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Figure 2- Interaction of irrigation levels and mycorrhiza strains on dry weight of plant
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Figure 3- Interaction of irrigation levels and mycorrhiza strains on grain yield of fennel
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Figure 4- Mean comparison of essence yield of fennelunder irrigation levels
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Table 3- Multivariable variance for grain yield

Gla o & gozeo @ol3l 4z y0 layo Sl Ftest Jboso! o
SS df MS Prob.
Regression ;yguw ,5 6897.478 5 1149.580 11.688 0.0002
Remainedowitost 1967.150 21 98.357
Total Js 8864.627 26
als o Slas Jaw 4o oile 8L s s -F Jguo
Table 4- Remained traits in model of grain yield
5 It by sl o
L o Il 5% e
il o Standarized T-test Jlzo g
Non-standarized Error Beta Prob.
Beta
Spdedg ks ol
-10.012 11.468
Chiorophyle content 10,140 0873 0.393
index
S €975 0lo) 0.575 0.516 0.165 1116 0.278
Leaf senescencetime
55 b a5l slaws
Nurmber of secondary 0.285 1.369 0575 3.130 0.005* *
branches
Aigy y0 Al olasy
Number of grain per -0.792 0.782 -0.149 -1.014 0.323
plant
G SES 09 39.45 4588 0.132 0.713 0.030%
Dry weight of plant
Corrected R?

oy ) g0 Jleisl gl jo o e b e FF g *
* and ** significant at 5% and 1% probability levels, respectively.
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Table 5- Multivariable variance for essenceyield

©lay o £ goxo @ol31 a0 @l o (aKilno Foteg Jlos>! o
ss df MS Prob.
Regression (ygww 55 77784.128 5 12964.021 10.250 0.0001
Remained suilodl 25295.478 21 1264.774
Totd Js 103079.606 26
bl oSl Jaw 5o oxile Bl sl piie —F Jgo
Table 6- Remained traits in model of essenceyield
. 5yl pd _
O3t wtly? OS5 ul b
[-JS W) o,l.ub.wl °w| odls O)'..\JLM‘ T-test JLQ.’IO' Gh"“
Non- Error Standarized Prob.
standarized Beta
Beta
S Jedg )l el -41.035 41.123 -0.168 -0.998 0.330
Chlorophyle content index
S E9rb 0los 0.123 1.849 0.010 0.066 0.948
Leaf senescencetime
£ s asli slows
Number of secondary 47.770 4.909 0.306 1.583 0.009**
branches
G299 4ild s -1.137 2.803 -0.063 -0.406 0.689
Number of grain per plant
G SES 09 38.435 45.988 0.112 0.836 0.413
Dry weight of plant
b 05dos 61.371 16.454 0.724 3.370 0.001**
Grain yield
Corrected R? R*=0.68

oy ) 50 ok (o o gre iy ¥H 5 *

* and ** significant at 5 and 1% probability levels, respectively.
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Abstract

This study was aimed at the evaluation of yield and essence responses of two fennel
(Foeniculum vulgare) local varieties to mycorrhiza under water stress conditions. It was
performed in a split split plot experiment based on randomized complete block design at the
Agricultura Research Station of Islamic Azad University, Tabriz Branch, Iran, during 2013.
Factors under study were two fennel land races of Esfahan and Malayer assigned to main
plots, three levels to irrigation (70, 100 and 130 mm evaporation from pan) to sub plots and
use of two mycorrhizal strains (Rhizophagus intraradices and Funneliformis mosseaeas) and
control to sub sub plot. Results reveadled that relative water content of leaves in inoculated
seeds were improved. It was also observed that chlorophyle content index of fennel leavesin
inoculated plants increased by 39% compared to the control. When inoculated plants were
irrigated at 100 mm evaporation from pan, it was increased in secondary branches by 4.7 per
plant. Plants irrigated at 70 mm and 100 mm evaporation produced higher essence yield (18.5
|.ha™), but its increase was only 11 |.ha* when plants irrigation at 130 mm evaporation. It is
concluded that plants in semi arid areas may tolerate drought when seeds inoculated with
mycorrhiza better than plants non-inocul ated seeds.

Key words: Chlorophyle content, Evaporation from pan, Relative water content, Seed
inoculation.
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