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Table 1.Physico-chemical charasteristics of the soil
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(mg.I") (g.cm™) (%W)
0.29 0.17 15 7.98 0.46 1.52 20.9 48 42 10 =y
Loam
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Table 2.Properties of Potasic Zeolite
WJSS) 89" SlOz A1203 Fe203 Ca0O NaZO KzO MgO TlOz MnO P205
Type of Zeolite (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Sl el gsjPotasic
’ 70.25 7.68 0.91 1.12 3.10 343 0.39 0.153 0.017 0.006
Zeolite
g g6 L.O.I SO, Cl Ba Sr Cu Zn Pb Ni Cr
Type of Zeolite (%) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Sl el g5 jPotasic
’ 11.84 0.600 2049 1158 666 56 2 27 5 6
Zeolite
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Table 3.Chemical properties of irrigated water
SO, Cl HCO; CO; K Na Mg Ca TDS SAR pH EC
meq.l" mg.I" - - dS.m™
4.25 2.2 4.75 0.00 0.01 4.19 53 1.7  68.48 224 726 0991
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Table 4.Taguchi design for this experiment (L9)
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Table 5. Analysis of variance (F Value) for amount of zeolite and irrigation scheduling on saffron

emergence
| e axy®
Sy & R50 GU D95 D90 D50 D10 D05 oliT
S.0.V S
df
- '9») 2.39™ 0.13™ 2.27™ 2.41™ 2.26™ 0.81™ 0.03"™ 2
Zeolite Level
LJT Co il * sk sk
. 6). s . 2.53™ 3.14 9.19 7.73 3.24™ 2.04™ 1.11™ 2
Irrigation Scheduling
u’>‘)l¢:;| o paexialg; mlaw . x
Zeolite level *Irrigation Scheduling 1.09 2.56 3.66 4.59 1.08 0.57 0.26 4
0.14 0.24 0.09 0.09 0.14 0.29 0.44 -

Coefficient of Variation (%)

Al oe o) ) Jlezal mhaw ;o ls gme 5 a0 ,0 0 ezl s jo s pire lo pire ST ey oS a4 ¥ gF ens
ns, *, and ** are non-significant, and significant at 5 and 1% probability levels, respectively.
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Fig 1. Interaction effect of zeolite level and irrigation scheduling on emergence uniformity (GU), time for emergence
of 90 percentage of croms (D90) and time for emergence of 95 percentage of corms (D95) [Means with the same
letter(s) have not significant differences based on Tukey's test (p<0.05). Z0, Z1, Z2 and Z3 indicate potasic zeolite at

zero, 0.5, 1 and 2 as weight percentage, respectively and I1, I2 and I3 indicate traditional irrigation, deficit irrigation
as 70% moisture depletion and full irrigation, respectively].

I, Z3I3 s ;0 GU als <V &) cwslas DSO Grabip 5 Cdgiy v (uiSen, oS5l &4 axg5 L
@ axg b.cwils D95 3 D90 s cle a0 g5 o 3 D10 D05 slayal,l 5 s ls gime gl (sl



Y40 QLI.M..A) 9 J:iL.’. c(js a)Lc...fb ‘CJLG':- .\.l:- c[)\jfw}' L;Lbuiﬁj}; 41:;»\"/\'

ax 5 ol lad (=56 g, 0,5 L1, D0 laie
JugSt 5 (25U sy 50 5l el s @ ol
95 O ey VP gl (Jy og alde Lo)E WS
US5) s sanlie Z3T3 las sl ooliiul 5,50 s,
5% 5 D95 jlaie 1 58 (28U by, ulasle (Y
ol L, 951 g, aline a5 ol sdwlice Z313 Lo
a 2313 oS Joygst gy eloly nlale os
Sl glbe) Gad e 0 jled n SR Olgse
ol 31as QU als cew D90 zals Ly 5 o9, 00
pas g Loy b oad ailS slaany ol azlse Jlazl o,
S Srtelip s Guizmed oo GRalS oaulS
sl ol &5 09800 e £)l5e 50 lagnzlS 005
00w 05U sladilex  Saus ol 1alS o
o3y ool (Ahmadee et al., 2014b) 55,5 o
o rpemlie lgie 4 2313 jleg 58 (255U
2 reS 9 RS0 jlade o g a8 59k 4y 0 (s
Slade o yieS ax S el 1, D95 g D50 GU lais
2213 Jos 0 2SL Ghgy oeluly D90 il
2313 & cos (g, V) (Sl @gles Jg o samlive
e S8 )0 (25U by, LY JS8) sl
Slade a8 (F Jgoz) ol s <NVl (GU) o
Ay e @ W BE s s e wilion (ooibie
A1 sl ol py o A5 e —IFA 5 10
aS el Caws @ cuie g laie BF g0l ol b
2l el 2556 by, ceslie S goaias ol
4 o8 e S5 ¢le 5 MBE 5 RMSE
el A sl ey HIYYOD 5 [AAFF Ll o
90 gl as ol plas Vi) s Blbl o bla SuuSTy,
S05 QU eyl slp JolS™ o956 5 (2556 b,
5 ZPL gy 90 bl (Fassly (7 J52) sl
@l a8 ols las 55 )0) s GLLI o Jels 52518

g i 1) L oYL o Ll sl W el S

sleyles ;0 D0 Jlaie op eSS wael cans @ s
zmen (P<0.05) s esslis Z212 4 Z3I3
@ o ooslie Z3I3 s o 55 DS Jlade o S
iy 4 2312 § 7311 slo,les a4 cons a5 55k
(P=<0.05) obs oylas zals asy0 V4 4 T

D o Sy nd )0 (grlie CBS (265U
ovgy ol Ol iSlas aS (g0 4 cuils R50)
Sl 50 900,310 Rl JolS oyeS1e (b, 4 s
el Bl S (Y JSS) ol esaline Z0I3
Loy 90 ol mbs sawlie el Cawd A dw o
(S8 o8 anl 1) el opl 5 Vo) LS 35l
SHIES i Al Gogre Ny he) 99 8 5
Sy lie a5 sl cews 4 Z313 LS jo o e
S (2 gy o ol ol b oy Loy
s JolS hysiSB gy 51 eS 59, YIV I, ol 5ems
Ov9y 8 Jawgy odal Cawd @ b (Y US2) o5
5 2212 Z012 slojloss (olp JoysS 5 (255
OS] a5 gy5b 4 clls g B Gola 7311
YW ey bl cal @lp b e SIS
50 ‘SQKJLMM )LMM.: C.:Lu L‘b)L.ou )JLM: BTN WS YVIO 9
e o150 S Tas a5 (g yeb 4y wisls lid by, g0
g 02)3 A ply Ghy) 99 b

Aol sl JolS Jeys5S6 g, & Laosls 5l gl
Ol b el ol SOlss &g, a8 ol ylas DOS
S o sl bl slas (0 Jsa
Wy, a5 ol lis >SU hg, aid caslice byl
sg > I3 G 1151 o,lel T 2ol38 LDOS ol s
w13 Jels lajlas jo yal)b cnl i (nyieS 4
50 D05 Jlaie ST o iian g (e ol Cawd
Sy 4 aS Wk sdalie Z012 4 Z0I1 sl les
19 YD 5 NS JalS S g, & e
O staline Wigy (S| ) o8, e ails s
syl sl B el 5 (2S5t slahs,
9 2213 sla Lo (Y JS&) 0 saalie DSO 4 D10
oS ey YEIFY ¢ YOI£O polis L ews & Z313



YWY¥... (Crocus sativus L) ol jie 5 045 s U550 53 (2 S6 3y 3,8 1080 5 (S s oAbl

--@- - Factorial —e— Taguchi --@-- Factoridl —e— Taguchi
0.08 25
. N
’_gi 0.06 20 [ e
< z L Y g g 4 O
= 0.04 5 15 $- L 3 e
b1 —~ 10 .
2 0.02 o
o 1 AL 1 AL 1 1 AL ' J 0 3\ 3\ 3\ \ 4 \ \ N y
Z0I1 Z012 Z0I3 Z211 7212 7213 Z311 7312 Z3I3 Z011 ZOI2 ZO13 Z211 Z212 Z213 Z311 Z312 Z313
Treatment Treatment
- - - Factorial —e— Taguchi --@-- Factorial —e&— Taguchi
12 20
10 |9
- A . . ~15 | @
- 8 \“'0,\__\ ,.’/" LS \‘\__,'.' - “\ L’ = ‘\ /___‘;n\ /.0
3 ¢ ‘o * A 5 2 10 o T e ¥ "‘\./’
wy 2 >
a4 A s
2
0 1 1 1 1 1 1 1 1 ) 0 4 1 1 1 1 1 1 1 J
ZOI1 Z0I2 Z0I3 Z211 Z212 Z2I13 Z311 Z312 Z3I3 2011 Z012 ZOI3 Z211 Z212 Z213 Z3I1 Z312 Z3I3
Treatment Treatment
-- @ - Factorial —e— Taguchi --@ - Factoridl —e— Taguchi
30 40
25 | o -~
- 20 ‘;;::.—-_‘&::‘-‘""—'—':.“‘:0-. - .'.é\ 30
15 .- =20
=
s (=
AL A 10
5
o 1 1 1 1 1 3§ I 1 I 0 1 L 1 L AL 1 1 L J
Z0I1 Z012 ZOI3 Z211 Z212 Z213 Z311 Z312 Z3I3 Z0I1 Z0I2 ZOI3 Z211 Z212 Z2I13 Z311 Z312 Z3I13
Treatment Treatment
-- @ - Factorial —e— Taguchi
40
—~ 30
é\
~— 20
w
8 10
0 1 1 1 1 1 1 1 ' )
Z0I1 ZOI2 ZO0I13 Z211 Z212 Z213 Z3I1 Z312 Z3I3

Treatment

1+ (D0S) B (3 s (3o +(GU) (yondh s 3515355 ((RS0) (ybs s o 50 Jol o5 9356 9 (295G (b9 s e ¥ JSC
iy 13 9121 g Cadgiy aoyd ¥ g ) ¢ o suidd LS w5 473 972 JZ0ai o yd (D95) A8 ¢ (DI0) A+ (D50) B+ «(D10)

[asdilb oo JolS (5l 3 (Sugby o yd Ve audss b g lal (ot 5)ll gouims (Lis
Fig 2.Comparison of Taguchi and Factorial methods for germination rate (R50), germination uniformity (GU), time
for emergence 5 to 95 percentage of corms (D05, D50, D90 and D95) [Z0, Z1, Z2 and Z3 indicate potasic zeolite at

zero, 0.5, 1 and 2 as weight percentage, respectively and I1, I2 and I3 indicate traditional irrigation, deficit irrigation
as 70% moisture depletion and full irrigation, respectively].



VYA Oliws ) o J:a”b“ A o yleds ‘rﬂ.@;ﬂ- M Ol e le.hu:..hj}: s YVF

0.06 35
~ A ~
Z 005 bt 220 A, s
E‘ A 4 — AL
= 0.04 A ? 15 A A 4 .
§ 003 2 10
2 0.02 B,
= - 5
% 0.01 =
=0 0
0 0.01 002 0.03 0.04 0.05 0.06 0 5 10 15 20 25
R50 [Taguchi] (1/day) GU [Taguchi] (day)
12 20
- 5
—E‘ 10 ab A = 15 A
— 8 A 5 E Y
< = .
6 . 5 10 S
3 2 z a
= o 5
1 2 =
ot fa)
Q. 0
0 2 4 6 8 10 1 0 5 10 15 20
D05 [Taguchi] (day) D10 [Taguchi] (day)
30 35
o\ N . :
"? » N —%\ ’(.> A ¥ ’
~ 20 N 4T a — 25 .
= A = )
g 15 £ 20
£ 10 gD
B =10
g s 2 s
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35 40
D350 [Taguchi] (day) D90 [Taguchi] (day)
40
g 4
i 30 YVl
=25
S 20
2
o 10
A3
0

0 5 10 15 20 25 30 35 40
D95 [Taguchi] (day)

Vo ((DOS5) & (ks s 3lo3 «(GU) (5o s 2515355 ((R50) (3 s 1 s 33 JolS' J1 59356 5 (52955 b sty 5oLV S
s auoy0 (D95) 48 ¢ (D90) 4+ «(D50) &+ (D10)

Fig 3. Assessment of Taguchi and Factorial methods for germination rate (R50), germination uniformity (GU), time
for emergence 5 to 95 percentage of corms (D05, D50, D90 and D95)



YWo... (Crocus sativus L) ol jie 5 045 o b5 53 (2 S6 3y 3,8 1080 5 (S s oAbl

cwip 4 D90 gl b gl rals pl (P<0.05) o
O o I3 512 Glojles o a0 V8 gV lp
12 slo,les ;o 55 D95 pialil 0g A1) s 6)Lo]
Sl so,s VW WY e a Il w e 13
238 Sl Copae g Sl maw S p aitily
sl gyl gme 1 D95 3 D90l yial b
90 el Glp Jlade p S a5 sk 4 (P<0.05)
Ooey odllp ol cdslie Z3I3 s o gL
e lesd o celis Glsie 4 Z313 e (25U
sdlie (oS s RSO Jlake (n it a5 )5k 0 0
oy sl xSl cwls 1, D95 4 D50 GU
25 eedGU 2elly sl g 55, 1AAF8 il (250
s 59, /ARED il 55 MBE e ,iSTas (yaizean
Cawsd 4 polie wlolp el caws 4 D50 pal )b sl
=SB by, a5 ob eamlie MBE o)kl sl ool
JugSE Gy 4 Cand | 5 0590 sl yially polie
EF o Ll ;| Jol> b el 00,8 Syglp ydas elS

Sgr 75U Ghyy clie <80 5l (Sl 5

Sloyud g i
Sclss; oeal bl w3 S8 5l oFaiy
Wiled oo (10,08 g Sid (Badod ol Ho colaisl 8490
olad a4 Glagh b B i )
Slosliul b 5 VWRY/AY + 50 VWRY/SI YO YoM
oS ol ond ploml wiz e olSiils dmgly ol el

Dgdioe (o5 g S5 alewgin

Afrasiabi, H. A., Khayati, G. R., Ehteshamzadeh,
M. 2014. Studying of heat treatment
influence on corrosion behavior of AA6061-
T6 by Taguchi method, International Journal
of Engineering, 27(9):1423-1430.

Ahmadee, M., 2014.Effect of zeolite on fertility
and reducing nitrate leaching from saline soil
under saffron cultivation, MSc Thesis.150 pp.
[in Persian with English Summary].

Ahmadee, M., KhasheiSuiki, A., Hashemi, S. R.,
2014a. The effect of magnetic water and

sle il ol MBE 3 ol bl Sl @ axei b
o9y orlply g 09 coe (g laie cwyp 990
9y 3 i 1) Sl 0550 sl el b polie (oS
MBE O)LA] u‘)..\..\.x.: J.J‘SA ML?LA JA[S J.:)ﬁ.\sb
sl gonas las a5 og /AT L N0 oo
Oleesd wBbige 2L Gy Gl Jed B
6>5fb vy b CB0 (godims lis i RMSE

Dy sz 990 G el ple ot 5o

JoU 59558 s o (2 oSU gy gammlin.F Jgu

EF s MBE RMSE (sloo bl bl

Table 4. Comparisons of Taguchi method with
Factorial method according to RMSE, MBE and
EF

Parameters EF MBE RMSE
o el (day)  (day)
GU 0.17  0.3355  0.9946

D05 (day) -0.48  0.1005  0.5055
D10 (day) 0.34 0.3344  0.4873

D50 (day) 0.50 0.8954  0.5258
D90 (day) 0.43 0.6622  0.8029
D95 (day) 0.45 0.4727  0.7935

R50 (1/day)  0.46  -0.0021  0.0012

& S Aomid

2 &Pl Sy mhae a5 sl Glis Bded (nl @b
D95 4 D90 S g Srals o okl o yaeb

&bw

calcic and potasic zeolite on the yield of
Lepiduimsativam L., IJABBR, 2(6): 2051-
2060.

Ahmadee, M., KhasheiSuiki, A., Sayyari, M. H.
2014b. Type and amount evaluation of
natural clinoptilolite zeolite impacts on
saffron (Crocus sativus L.) emergence.
Journal of Saffron Research. 1(2): 97-109.
[In Persian with English Summary].

Ahmadee, M., KhasheiSuiki, A., Shahidi, A.,
2014c. Effect of magnetic water and natural



Y40 g)l-:-mn-ﬁ) 9 J':iL-’- chJ a)Lc...fB chl.ee- ..\.1:- ‘d‘jﬂ-‘) L;LAU,I.AJJ”.L 4.1:;»"\/9

clinoptilolite zeolite on growth of green
been (Phaseolus vulgaris L.), Iranian Journal
of Irrigation and Drainage. 2(8): 393-401.
[in Persian with English Summary].

Aitoubahou, A., El-Otmani, M., 1999. Saffron
cultivation in Morocco. PP. 87-94. In: M.
Neghbi (Ed.), Saffron. Harwood Academic
Pub., the Netherland.

Aslan, N. 2008.Multi-objective optimization of
some process parameters of a multi-gravity
separator for chromite concentration,
Separation and Purification Technology 64:
237-241.

Atil, H., Unver, A. 2000. Different of
experimental design: Taguchi method, Biol.
Sci. 3:1538-1540.

AziziZehan, A. A., Kamgar-Haghighi, A. A.,
Sepaskhah, A. R., 2006. Effect of irrigation
method and frequency on corm and saffron
production (Crocus sativus L.).JWSS-
Isfahan University of Technology. 10(1):
45-54. [in Persian with English Summary].

Benvenuti, S., Macchia, M., Miele M., 2001.
Light, Temperature and Burial depth effects
on Rumexobtusifolius L. seed germination
and emergence, Weed Research, 41: 177-
186.

Boyd, N., Van Acker, A., 2004. Seed and
microsite limitations to emergence of four
annual weed species. Weed Science, 52:
571-577.

Buhler, D. D., 1997.Effects of tillage and light
environment on emergence of 13 annual
weeds. Weed Technology, 35: 1247-1258.

Chaulia, P. K., Das, R., 2008. Process parameter
optimization for fly ash brick by Taguchi
method”. Materials Research, 11(2): 159—
164.

Ekaterina, G. F., Christos. 2002. Influence of
clinptilolite and compost on soil properties.
Taylor and Francis Publishing. 33(3): 595-
607.

Gholizadeh, A., Amin, M. S. M., Anuar, A. R,
Esfahani, M., Saberioon, M. M., 2010.The
study on the effect of different Levels of
zeolit and water stress on growth,
development and essential oil content of
moldavian balm (Dracocephalummoldavica
L.). Am. J. Appl. Sci. 7: 33-37.

Goliaris, A.H. 1999. Saffron Cultivation in
Greece. PP. 73-83. In: M. Neghbi (Ed.),
Saffron. Harwood Academic. Pub., the
Netherland.

Harper J. L. 1977.Population Biology of Plants.
Academic Press, London.

JazaeriNushabadi, M.R., Rezaei, A.M., 2007.
Evaluation of relations between parameters
in oat cultivars in water stress and non-

stress conditions. Sci. Met. Agri. and Nat.
Sou. 11 (1), 265-278. [in Persian with
English Summary].

Jeyapaul, R., Shahabudeen, P., Krishnaiah, K.
2005. Quality management research by
considering multi-response problems in the
Taguchi method — a review. Int. J. Adv.
Manuf. Technol. 26 (11-12), 1331-1337.

Kazemian, H., 2004. Introduction to zeolites,
minerals Magic, Behesht Publication.126p.
[in Persian].

KhasheiSuiki, A., Ahmadee, M., 2015. Zeolites:
Introduction, Properties and its Application.
In press.139 pp. [in Persian].

Mollafilabi, A. 2004.Experimental Findings of
Production and Echophysiological Aspects
of Saffron (Crocus sativus
L.).ActaHorticulturae (ISHS). 650: 195-200.

Murungu, F. S., Nyamugafata, P., Chiduza, C.,
Clark, L. J., Whalley, W. R. 2003. Effects of
seed priming aggregate size and soil matric
potential on  emergence of coton
(Gossypiumhirsutum L.) and maize (Zea
mays L.) Soil and Till. Res. 74:161-168.

Pandey, R. K., Panda, S. S. 2015. Multi-
performance optimization of bone drilling
using Taguchi method based on membership
function, Measurment, 59:9-13.

Polite, E., Karuca, M., Demire, H., Naci Onus,
A., 2004. Use of natural zeolite
(clinoptilolite) in agriculture. J. F. Orna.
Plant Res. 12:183-189.

Ranjit, R, R., 2012. A primer on the Taguchi
method, New York.NY, 1990.

Remesan, R., Shamim, M. A., Han, D., 2008.
Model data selection using gamma test for
daily solar radiation estimation.Hydrological
Processes. 22: 4301-4309.

Sadeghi, S. H., Moosavi, V., Karami, A., Behnia,
N. 2012. Soil erosion assessment and
prioritization of affecting factors at plot
scale using the Taguchi method, Journal of
Hydrology. 448: 174—180.

Shiranirad, A., MoradiAghdam, A., Taherkhani,
T., Eskandari, K., NazariGolshan, A.,
2011.Evaluation of canola reaction to
nitrogen values and humidity regime to
application of zeolite.JPEC. 3(4), 296-306.
[in Persian with English Summary].

Soltani, A., Gholipoor, M., Zeinali, E. 2006. Seed
reserve utilization and seedling of wheat as
affected by drought and salinity. EnvExp
Bot, 55: 195-200.

Soltani, A., Maddah, V. 2010. Simple
applications for education and research in
agronomy, Publication of Iranina Scientific
Society of Agroecology, ShahidBeheshti
University of Tehran.80 pp.



YW... (Crocus sativus L) ol jie 5 04s o U550 53 (2 S6 3y 3,8 10080 5 (S s oAbl

Spandl, E., Durgan, B. R., Forcella F. 1998.
Tillage and planting date influence foxtail
(Setaria spp.) emergence in continuous
spring wheat (Triticumaestivum). Weed
Technology, 12: 223-229.

Taguchi, G. 1990. Introduction to Quality
Engineering”. McGraw-Hill, New York,
USA, p. 191.

Tan, O., Zaimoglu, A. S., Hinislioglu, S., Altun,
S. 2005. Taguchi approach for optimization
of the bleeding on cement-based grouts.
Tunneling and  Underground  Space
Technology 20: 167-173.

Trajkovic, S., Kolakovic, S., 2009.Evaluation of
reference  evapotranspiration  equations
under humid conditions.Water Resource
Management. 23(14): 3057-3067.

Yavari, N., Sadeghian, S. Y., Mesbah, M. 2002.
Use of mannitol as drought stress factor
during germination and early growth of
sugar beet.Journal of Sugar Beet. 17(1):37-
43. [In Persian with English Summary].

Zhang, F. B., Wang, Z. L., Yang, M. Y. 2015.
Assessing the applicability of the Taguchi
design method to an interrill erosion study,
Journal of Hydrology, 521: 65-73.



Journal of Saffron Research (semi-annual)

Vol.4, No.2, Fall & Winter, 2016-2017

p- 266-278 Birjand University

Application of the Taguchi Approach in the Evaluation of saffron (Crocus sativus L.)

Emergence Affected by Zeolite and Irrigation Scheduling

Abbas KhasheiSiuki',Seyyed Reza Hashemi’and Mohsen Ahmadee’
1-Associate Professor of Water EngineeringDept. University of Birjand, Iran
2-Assistant Professor of Water EngineeringDept. University of Birjand, Iran

3-Ph.D. Student, Irrigation and Drainage, ShahidChamranUniversity of Ahvaz
*Corresponding author Email: abbaskhashei@birjand.ac.ir

Received 8August 2015; Accepted 20July 2016

Abstract

Sincethe Taguchi approach has been proposed as analternativefor experimental design, this method was
used to compare experimental design of saffron (Crocus sativusL.) emergence affected by zeolite and
drought stress. For this porpous, an experiment was conducted as factorial layout based on a CRD at
three replications in Agricultural Research Station,University ofBirjand during 2013-2014.Zeolite in
three levels: Zero (Z0), one (Z2) and two (Z3) as weight percentage and irrigation scheduling in three
levels: traditional irrigation (I1), deficit irrigation as 70% moisture depletion (I12) and full irrigation (I3)
considered as treatments. Then, this study also designed with Taguchi layout (L.9).Emergence parameters
consisted of: emergence rate (R50), emergence uniformity (GU), time for emergence 5 to 95 percentage of
corms (D05, D50, D90 and D95). Results showed that zeolite level had no significant effect on emergence
parameters but irrigation scheduling decreased D90 and D9S (P<0.05). The D90 reduction were 10 (12)
and 16% (I3) compared with control (I1), respectively.D95 for 12 and I3 decreased about 11 and 17%
compared with I1, respectively. Zeolite level and irrigation scheduling (interaction level) showed a
significant effect on D90 and D95 (P<0.05) and the lowest value for mentioned parameters observed in
Z313. Z313 determined as the best treatment based on Taguch method and had the highest value for R50
and the lowest value for GU, D50 and D95. Maximum root mean square error (RMSE) for Taguchi
approach was 0.9946 day compared with Factorial layout. Maximum value ofmean bias error (MBE) was
0.8945 day. In order to save time and cost, based on the results, it is recommended to use Taguchi
approach for evaluation of plantsemergence.

Keywords: Emergence Rate,Emergence Uniformity,Factorial, Irrigation.



