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Tablel- Monthly precipitation (mm) during the growing period
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r y y | e y t r r r r
2017 17.3 99.2 43.6 436 193 18 4 0.1 0 8.4 0.5
2018 15 36.6 44.7 339 578 21 0 0.1 41 20 0.3
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Table 2- Rates and coefficients for treatments based on central composite design
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I 1 2 3 4 5 6 7 8 9 10 11 12 13
Treatment
4 e 10 10 15 10 5 10 15 10 15 10 5 10
Corm weight (t.hat)
S Abj CuwgieS 10 10 20 0 20 10 10 10 0 10 10 20

Urban compost (t.hat)
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Table 3- Physical and chemical properties of the soil

cél ey Sad Oje s Sleske EC (dS.cm) S Sl Cylan Sy pad
Texture K (mg.kg?) P(mg.kg?) N (%) Organic matter (%) pH
S ) ) 0.57 14.09 0.50 0.64 0.57 7.85
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Table 4- Chemical properties of the urban compost
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6-8 7.1 45 1.5 0.5
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Figure 1- Equation of the regression line for predicted (Pi) and observed (Oi) of flower number of saffron (m?) and RMSE
percent based on full degree regression model.
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Figure 2- Response surface model for flower number of saffron (number per m?) affected as corm weight and compost rate.
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Figure 3- Equation of the regression line for predicted (Pi) and observed (Oi) of flower fresh weight of saffron (g.m*) and
RMSE percent based on full degree regression model.
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Figure 4- Response surface model for flower fresh weight of saffron affected as corm weight and compost rate.
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Figure 5- Equation of the regression line for predicted (Pi) and observed (Oi) of stigma dry weight of saffron (g.m?) and
RMSE percent based on full degree regression model.
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Figure 6- Response surface model forstigma dry weight of saffron affected as corm weight and urban compost rates.
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Figure 7- Equation of the regression line for predicted (Pi) and observed (Oi) of style dry weight of saffron (g.m2) and
RMSE percent based on full degree regression model.
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Figure 8- Response surface model for style dry weight of saffron affected as corm weight and urban compost rates.



WY olhe) ais g J5 0 Shos 3 60 A5 CamgpoS 9 (5 0k 4y yltio y3l (g 5luaingy

395 5,8 5l Jlw S gy lojoyg (85 Hlai jo
A 40 g (650 slads sl p U g0 b w.uyof
J IR Lﬂ)ly il el yole us Sl Che (B Cuoyd
A5 ety JLql Gy olyiss sl wix B S
dguaS )...;l.: Cod J9| Jlo yd (g8 slaay o3l o009 ol
Slogas U by o a Sl oy S o plie ,ole
g pide Slod) ol oyde; Sojolnied b g Solsh)ee

Adge5 ylo (Rezvani Moghaddam et al., 2013a) |, Kon

3o il gl Jlo o s b g J slodgS bjmo &S
S bl sy pomie ety o] bl ey 4y aly cilS
O eitine bLI) 4 do g b gl o0 SB 3 (6350 gladsy
NassiriMahallati et al., ) -, ac; cadsi > Slos g ai 0jlul
wniS Jg) Sl > ok a5 (slaiy 45 sy o 35 ¢ (2007
“ie o0l Al cuslie i Bl Car cul S
onl by ad) alinl gladle > o5 el )BT g
g ey Liolidl Iy SB s oy an sl o Ihlge i
)l 5> gy (g Gl p S
L ay shs ilisee (S5 (sbvog )5 lpes Gowly daw
) CgeeS s g 4y Hlade) Jiwe (slopiio &) g5

sl 05 451)| AN L;LhJi.ﬁ)b (LS)Q*"

300

Gy da slaad
=39 09,5 3l odd ssmlin (655 sladiy dlas oy ity
iy 9V Hles Gl @apeie A Yoo/ Ly p)Se¥
= o el ooty (6505 Al CangaeS G ruan pic +,lSa )
~leog)S jlons odalie (655 (gladiy S (3 yeS (i
05 0 Jlesd lp @pesion a YNV L p S AS 9 ¥= A s
el Caody (6505 Abj CavgroS S 53 o Vo, > An
09,5 3l 633> slmay Sl ol oy Jlde oy
OV Jlesd lp @peyie 3 An VYA L pS5=F s
ool Cads (6 ppd Al CangaeS L yumo pis + )l 4> 4
3y ladn dlas odd (dnpl Hle (p oS (pizen
OO o sl @yeyio 3 A YIVAY L p S A< 39 05
ool Cunddy (654 Abj CavguaS B ppnn pas +,lSa > 4
o Vel sl a ol i W Glo & S5 plen
JS) ol oty (600 Abj CuvgraS B pme pas +)liSe
—ibot 53 (Koocheki et al., 2009) )l Son 9 (So58 .(
S ol olis plye al o padls g9y 2 o515 1 )
Foog Ve 081,550 (8 ladiy olus oy 9 (g8
Koocheki ) o)l,Len 5 (Soo5 ol Cowd 4 gupe yio ) 4l
o oS5 Giali8l b s S b (6,500 adllas > (et al., 2011

L sl ol58l Y VA o anlg 45 (g5 (slaas dlass

)

0-4 (No./m2)
200

10

Corm weight (t/ha)

20

10 compost (t/ha)

o
15

S A A5 CunsgeoS 9 4y Gliden palie 6 o0 olis ()5 +-F) 5753 oy s fewly o -4 Y53
Figure 9- Response surface model for daughter corm number of saffron (0-4g) affected as corm weight and urban compost
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Figure 10- Response surface model for daughter corm number of saffron (4-8g) affected as corm weight and urban compost
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Figure 11- Response surface model for daughter corm number of saffron (>8g) affected as corm weight and urban compost
rates.
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Figure 13- Response surface model for dry weight of corm saffron (4-8 g) affected as corm weight and urban compost rates.
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Figure 14- Response surface model for dry weight of corm saffron (>8 g) affected as corm weight and urban compost rates.
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Figure 16- Response surface model for bud number of corm saffron (4-8 g) affected as corm weight and urban compost rates.
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Figure 17- Response surface model for bud number of corm saffron (>8g) affected as corm weight and urban compost rates.
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Abstract

Response surface methodology (RSM) is defined as a set of mathematical and statistical techniques that are
used to optimize yield of a product. In order to study the effects of urban waste compost and corm rates on
flower yield of saffron using RSM, an experiment was conducted at the Research Field of the Ferdowsi
University of Mashhad, Iran during the growing season of 2017-2018. The treatments were determined based
on low and high levels of urban waste compost (0 and 20 t.hal, respectively) and corm weight (5 and 15 t.ha-
1 respectively). These were computed by using Minitab V. 17. Dry weight of stigma, dry weight of style, fresh
weight of flower, flower number, corm number, dry weight of corm, and number of buds per corm were
calculated as dependent variables and changes of these variables were evaluated by using a regression model.
Lack-of-fit test was used to evaluate the quality of the fitted model. The adequacy of the model was tested by
analysis of variance. In general, the full quadratic polynomial equation was tested to determine significance of
the model and the components (such as linear, squared and first-order interaction terms). The quality of the
fitted model was judged using the determination coefficient (R?). The results show that the effect of linear
component on all traits studied except fresh weight of flower, dry weight of corm 0-4g, and number of buds
per corm 0-4 and 8-4 grams were significant. The effect of total grade two had a significant effect on the traits
of flower number, fresh weight of flower, dry weight of stigma, dry weight of style, number of daughter corms
per 0-4, 4-8 and >8 grams, dry weight of corm per 4-8 and >8 grams and number of buds per >8 grams was
significant. Also, the interaction effect of two factors of urban waste compost and weight corm on the number
of flowers, fresh weight of flower, dry weight of stigma, dry weight of style, number of daughter corms per 4-
8 and >8 grams, dry weight of corm 4-8 and >8 grams, and number of buds per corm >8 grams were significant.
Lack of fit test had no significant effect on the studied traits. The full square model for the response variables
gave insignificant lack-of-fit indicating that the data of experiment were satisfactorily explained. The highest
flower number, fresh weight of flower, stigma dry weight and style dry weight were observed for 5 t.ha™* corm+
20 t.ha! compost. Optimum of corm weight and urban waste compost and desirability for the traits related to
flower and corm with 5 t.ha’%, 20 t.ha*and d = 0.92 were urban waste compost with 12 t.ha, 20 t.ha'and d =
0.95, respectively. Based on the results, municipal waste compost and corm weight had a positive effect on
most of the studied traits.

Keywords: Stigma yield, Corm yield, Production optimization, Sustainable production, Daughter corm,
Lack-of-fit test.
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