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Table 1- Combined analysis of variance for evaluated traitsin studied populations of fennel under
normal and water deficit stress irrigation

O g olaxy o ails olaxy Job Sl o3 o5 oo Sloss .
Oyl gt ax 50 &g e _ als | ol ) aig glay,l
Sov, W Umbd  Gran oo 1000 SD o ot SR
SO.V. Peduncle G5 Grain Essential  Tiller height
df -~ number - number T pt  BtAn ield ol number 09
in plant in umbel 9 weight Y
C h(;)r 1 167673.10**  435818.64** 0.08ns 14.88**  125953.67** 7.21** 202.13**  7342.79ns
ondition
() 1,55
Replicaion 4 176.00 77146 0.96 0.16 14158 0.08 122 1280.84
(Condition)
)
Po "lat_’ 18 22833.68** 30877.54** 1.59* 0.63** 13014.13** 4.61** 53.43** 3452.64**
pulation

Capmaczc Loyl i

Populationx 18 7329.93+* 9016.13** 099ns  0.65**  8039.39** 0.57** 65.33**  1104.36**
Condition

Error s 72 297.88 2659.70 0.77 0.12 261.43 0.05 4.99 369.74
Olyedd 0 16.35 12.78 1331 9.74 18.92 722 2204 13.33
CV. (%)
TN 910 Jleiml mdas )0 )5 cixe g S e pnf oS g % NS
ns, * and ** : Non significant and significant at 5% and 1% probability level, respectively.
=Y Jous aslol
Table 1- continued
Job Jeb Job 395 Slaxs
N2 ofbe  oSbe il ol Blos oSl et b
ué.v(.;véa.m o7 Jg! pedl 0,55k 055k Stem il Number Bk_J" 9
.O. V. df First Last Tallest Internode  giameter HI of days lomass
internode internode internode  nNumber o
length length length maturity
h”"f":" 1 5.05ns 7.09ns 3.21ns 55.75* 0.05ns 5312.24**  4434.30**  188491.63**
Condition
CUIBIS)
Replication 4 6.98 0.97 41 6.67 0.18 29.01 24.75 2913.75
(Condition)
— ; 18 8.15%* 2.95ns 8.02* 11.55** 0.23** 295.92+* 362.05** 98746.78**
Population
oo by i
Populationx 18 0.93ns 4.32%+ 4.88ns 6.54** 0.09* 257.21%*  5932**  40484.18%*
Condition
Error s 72 240 1.73 4.04 2.88 0.05 36.4 26.92 2441.27
Olyedd  pd 2145 20.79 1285 1315 252 16.18 377 21.05
CV. (%)
# NS

TN 910 Jleiml s )0 o cixe g IS Sre b o ey s
ns, * and ** : Non significant and significant at 5% and 1% probability level, respectively.
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Table 2 -The correlation coefficients between traits in studied populations of fennel under normal irrigation
condition
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
g 0 iz Olawy 1

1- Umbel number in plant
Fe y0 &ild oluwy

- ) 0.096 1
2- Grain number in umbel
JSeo Jsb 0306 0442 1
3- Pedicel length ' '
13,158 039 0462  -0175 0114 1
4- 1000 grain weight ) ’ '
s 0 Slos
R 0921** 0301 0306  0.352 1
5- Grainyield
ol Bl 0182  -0079 0006 0.8 0.213 1
6- Essential oil ' ' ’ ’ ’
oy Sl 0033 0401 009  -0.37 0.19 0.258 1
7-Tiller number
Gy gl 0.603**  0457* 039 0278  0659* 0362 0303 1
8- Plant height
Jsl ok Jb 0119 0053 0145 0026  -0213 0274 0451  0.356 1
9- First internode length
210,55k Jsbo 023 0179 -0084 015  -0164 0132 0186 0384 0192 1
10- Last internode length
o8k i ik Job 0309 0169 0016 0506* 0265 0457 0093 0614 0252  0.618* 1
11- Talest internode
0y Sso Sluasd 0575 0431 0366 -0031  .641** 0249 0325 0880** 0362 0.064 0.258 1
12- Internode number
FETA
. 0524*  0.287 04 0351 0507 0115 0395 0754** 0346 0438  0507* 0531 1
13- Stem diameter
les 0973** 0181 0268 0487 0916** 022 0064 0672** -0062  -0146 0363  0.627**  0.561* 1
14- Biomass
""“'l%)’ ﬁ‘;’“" 0052  -0.026 -0034 -0227 0167  -0082 0098  -0296 -0457*  -0.307 -0.362  -0161  -0.324 -0.184 1
Sy Ujgy sl 0032 0398 0052 -0.22 0.101 0084 0122 579+ 0.136 526 0.259 565 0239 0092 -0311
16- Number of days to maturity
and**: significant at the 5% and 1% probability levels, respectively . N g0 Jlei! o o s dre cud 4 s g %
Table 3 -The correlation coefficients between traits in studied populations of fennel under water deficit stress
condition
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Agr yo o dluwy 1
1- Umbel number in plant
e )0 dils Slaxs 0.195 1
2-Grain number in umbel ’
Jes Job 0125 016 1
3-Pedicel length ’ '
19,158 ¢339
205 0.287 0.007 0.431 1
4-1000 grain weight
4ls 5 Slos
o 0.696**  0.496* 0128 0136 1
5-Grainyield
bl glie. 0181 0043 0088 0255  0.260 1
6-Essential oil
acry olaad 0.718* 0017 0223 0460  0617**  0.108 1
7-Tiller number
Gy | 0385  0667** 0059 0109  0.641** 009 0.193 1
8-Plant height
sl 0,53be Jsbo 0.168 0.174 0086 0463 0189 0344 0064 0.495* 1
9- First internode length ’ ' ’ ' ' ' ' ’
sl oKl Jsb 0.176 0.037 0272 0032 0107 0008 0011 0.277 0.013 1
10- Last internode length
855k (2 iy Jsbo 0172 0.027 0.048 0.123 0.126 0.302 0.036 0.404 0371 0249 1
11- Tallest internode
0Kl Slusai 0229  0578** 0051 0.12 0525¢ 0081 0183 0898 0419 0221 0414 1
12-Internode number
8L a5 0.189 0.421 0115 0152 0414 0138 0204 0773 0421 032 0346 0811 1
13-Stem diameter
wles 0.635** 509¢ 0179 0157  0891** 0205 0.641**  0.727** 032 002 0179  0677**  0.643** 1
14-Biomass
“‘“'fé‘ I-UIT’ L 0.189 0.142 0056 0308 0112 0078 0293 0477 0249 0038 -0239  -0405  -0539*  -0.456* 1
Sy U 59 Sl
16-Number of daysto 0.192 0366  -0089  0.124 0039 0181 0362 0.299 0116 0036 -0.201 0283 0.355 0.21 0.291
maturity

and**: significant at the 5% and 1% probability levels, respectively . TN 970 ezl mhaw p3 s sixe i
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Table 4- Analysis of stepwise regression of grain yield with evaluated traitsin studied
populations of fennel under normal irrigation condition

SOV.  Olpuid guiw df  gol3l axye M.S. Olay po (52500
Regression g ,S, 2 4937165
Residual  cypmmsys) 51 Gl 16 733.15
(R) i o 0.88

VI Jlois| das ys )b‘sz;m**
z=xSignificant at 1% probability level

Colhe 65kl Ll yo aibjl) anlllas 0550 slacenes ;5 4ils 8 Sloe b L o Slio (g S5 o —0 Jgur
Table 5- Regression coefficients of related traits with grain yield in studied
populations of fennel under normal irrigation condition

Traits entered into the model  Juwo 45 suis 415 wliw Regression coefficients w5y sl
Umbel number inplant  aig yo iz slaws 0.756
Grain number in plant o yS &l Slows 0.203"

VI 1D iz mlas 10 lo ge G )5 4y s g3
zand **: significant at the 5% and 1% probability levels, respectively

50 bl andlas 0550 Glalames ;0 0l (55 o3l Slaw b ails o Slae pl5 a5 pl5 (50,5, 425 —F Jgao

oS 5 Bl
Table 6- Analysis of stepwise regression of grain yield with evaluated traitsin studied
populations of fennel under water deficit stress condition

SOV. Ol gmw df  gol3T as 0 M.S  Olywe (ke
Regression  ¢yguw 5, 2 5156.94
Residual  ¢yguw Sy 51 Sl il 16 350.42

(R) o 0.60
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Table 7- Regression coefficients of related traits with grain yield in studied populations of
fennel under water deficit stress condition

Regression coefficients  yguw )y iy Traits entered into the model  Juw a3 ous 81y wlio
0.427" Umbel number in plant aigs yo s slass
0.451° Height plant ag gl |

TN T Jleiml o )0 o cixe oS 5 Ay i g #
* and **: significant at the 5% and 1% probability levels, respectively.

colbe g kol Lulps jo ailjl, anllas o550 slacares 4o Lad e Slao b ails o,5lee code 4555 —A Jgu

Table 8- Path analysis of grain yield with related traits in studied populations of fennel
under normal irrigation condition

en-b 3 pionne gl 431 o ySlac b K
L Indirect effects through
olie e il - 1o ol - > olasd als
Traits Direct effect 7% 2“0 2% ©% 0% 7= S Correlation with
Grain number in Umbel number in C
Grainyield
plant plant
G5t 0 iz olas 0.9 0.02 - 0.92
Umbel number in plant
iy il sl 021 - 0.09 0.30

Grain number in plant

IS o Llps o aslllas 550 slacamaz 10 Lo e Slao b ails 5,Slae Code 4525 -4 Jgua

Table 9- Path analysis of grain yield with related traits in studied populations of fennel
under water deficit stress condition

G2rb 3l s it 51

i e i1 Indirect effects through A5 0,5 hos b  Sovuned
Traits Direct effect Sy gl G329 i ol Correlation with
Plant. heiaht Umbel number in grainyield
9 plant
A 40y oluwi
Umbel number in 0.53 0.17 - 0.70
plant
S ) 0.44 - 0.20 0.64

Plant height
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Umbel number in plant 0.9
ri2=0.10
e y0 ailo olowy )
. &ilo o ySlos
Kernel number in plant 0.21 Grainyidd
PSS
Residual
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Figure 1-Diagram of Path analysis grain yield with related traits in studied populations of fennel
under normal irrigation condition

i olowi
Umbel number in plant 0.53
ri2=0.39 )
&Lm).‘ 0.4 als 5 Shos
Plant height Grain yield

swiloudly 0.44
Residual

IS i Ll 50 4l anlllas o0 sla-caraz 5 o e Slao b ails o ,Shee e a5 ol Sbo Y S
Figure 2- Diagram of Path analysis grain yield with related traitsin studied popul ations of fennel
under water deficit stress condition
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Abstract

Since the global approach to herbal medicine and chemical away from drugs, more
attention to medicinal plants, is required. Fennel with variety of secondary metabolites
in the treatment of flatulence, cough, digestive disorders and increases milk, used as one
of the important medicinal plants. Drought stress is one of the most important non-
polluting environmental stresses affecting crop production. To study the direct and
indirect effects of evaluated traits on grain yield of fennel, an experiment was conducted
in a randomized complete block design in two control and limited irrigation conditions
separately with three replications on 19 fennel populations in the Agricultural Research
Station, University of Tabriz. Combined analysis of variance revealed a significant
differences between two irrigation conditions and evaluated populations at %1
probability level for some studied traits. As well as the population x conditions
interaction effect was significant at 1% probability level for most traits. Correlations of
grain yield with number of umbel in plant, plant height, internode number and biomass
were significant positively in both irrigation conditions. Stepwise regression analysis
showed that the number of grain per umbel and the number of umbel per plant, have the
greatest impact on grain yield under optimum irrigation (R*=0.88). Also in the water
deficit condition, number of umbels per plant and plant height had the greatest impact
on grain yield (R?=0.60). Path analysis revealed that the number of umbel per plant had
greatest direct effect on grain yield under control (0.90) and stress (0.53) condition
respectively. Wheresas the indirect effects were very inconsiderable in both conditions,
therefore it is suggested that to selection of superlative populations for grain yield, the
number of umbel per plant should be considered.
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