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Figure 1- The trend of summer daily air temperature (Gonabad station 2019).

Table 1- Physical and chemical characteristics of soil in experimental site (Gonabad station)

. . HB iy MG i ; ;
R T S o T i i I oS I osle oas s
Cla Siit Sand g Total s S Organic Organic -S|
o y o o EC Nitrogen Available Available Carbon Matter I
) (%) (%) 1 o, Potassium Phosphorus % % pH
(dS.m™) (%) 1 a (%) (%)
(mg.kg™) (mg.kg™)
16 22 62 1.9 0.028 121 7.49 0.27 0.46 7.9
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Figure 2- The trend of maximum air temperature and soil temperature at the corm planting depth for each of
the covering levels (from July to Sep.).
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Figure 3- Soil temperature at the corm planting depth as a function of maximum daily air temperature. Slope of the
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regression line is indicated the soil temperature at the saffron planting depth in control (a) and saffron straw (b).
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Figure 4- Soil temperature at the corm planting depth as a function of maximum daily air temperature. Slope of the
regression line is indicated the soil temperature at the saffron planting depth in shade (a) and cereal straw (b).

O1AE) oiagy) BB S 2 Ll £95 9 05155 1 (Olarpe (k) (il @525 -F Jgoer
Table 2- Analysis variance (mean squares) the effect of density and type of covering on saffron vegetative characteristics

ol gbe af Wgy 5 Sy dlaws Spdob  dig Sy S e
S.0.V. Leaf number of a plant  Leaf length Leaf area of a plant
Replication (R) ,1,55 2 2.89" 53.64" 12252060.47°
Density (D) oS1,5 3 7.69™ 31.02™ 8001818.99™
Ea Jbo! glas 6 5.75 8.34 3095450.00
Covering (C) siwis; 3 26.75" 70.13 31475689.11"
DxC 9 2.65™ 9.97™ 3351614.68™
Ep 3 sls 24 2.43 10.80 793.90190
CV. % clpeis gy 14.11 9.20 16.11

oy ) 90 Jlainl pdaw 3 5 gme 5 )b dme juf iy 4 *F % s
ns, * and **: represent non-significant, significant at 5% and 1% level, respectively.
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gy e gaw Oyt S)le & Sy dg2 5 g Sy
29 9 gl Sl ekl Coppte £ ) i
Jo) 45 oanlia canls jlos o of o jieS 5 olyie; SLl

(¥

ISl Gy g9 Cope odl Sl (ke duglis b

Sood g 0kd (5,505l8l Slio g5l ol 3 e b
OBl L olyde bl jpan g Glals (ilS ] ool &
a5l 5929 Lo (Y Jgas) 39 olyods 00 (6,505l o
g edle iS5l oolinal jlas 93 oo 6yl sime (s kol glis
Oy i Lol il 59 aSgy jo Sy olasd (gly Ll
g e (iS5l edlatwl Copie slys dde 0 Sy ol
aS c950 .05 odlie wald Hles ;0 o] pyieS 9 bale
b b duwlie jo 00d , S5 jled 93 0 g 0 Sy ol

Oy (piored gy olyad iul8l Mo )d YW YA L Cui ey

O1AE; gy SS9 2 gt E95 1 Sl dmlio Y Jgan
Table 3- Mean comparison for the effect of covering on saffron vegetative characteristics

. . Qg 4 Sy dlans Srdeb G pSnE
(Covering)  yiwg ’ ’ Leaf length  Leaf area of a plant
Leaf number of a plant 2
(cm) (mm")
(Control ) sals 9 32.33 5861.40
(Saffron straw) s <Ll 11 36.25 7857.40
(Cereal straw) M uls 12 38.08 9203.80
(Shading) ;b 4l 13 36.16 9358.50
LSD (5%) 1.31 2.76 1163.80

S0b ials g Jess ailud 1 YL clac,lys asyd wile
3 pSbos g e Cnled 53 48 358 9y Jad (b
;I (Koocheki & Khajeh-Hosseni, 2019) 43l 550 )l yac]
e (2l Copde Cllos 465 12 48 sy g Jla5 4y )
Coa g B wilen o8 bals b g LS sLla 5l eolal
Oyt Ady g Wle o Lles Jos SB maw s ials
Stagnari et al., ) - )LSed g (5,80l Lusly pl )5 .08l 530
Iy poygd pasS 3, Slhoe g 4y o gdlo 5l ookl 31 (2014
w2 pasS iS5 V0 Bl eolatel &S sl lis

lo 0)93 (b )3 g Co el oolitel dw) oo jliiey

Al sl e S (slo 2l )3 Sl e b i
by gy bis 4 SB v Iy el L sy e
Lo Sy s 2 Hie caleiyy & salel S8 SB
gl JLe Vool il S5ei dw (25 Juabd > (g,
395 48" 5,55 5 i b CoB ey B poka oie
Olds) pd dnwgi 255 (o0 )8 Canl (oorlBl Laly3 5l 5
o) A5 00 s sl LS ey 5SS sblie

sl ol Lls L ags Swjad e b > Jgasee

1 - Evapotranspiration
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Aol Cwds qoye yio 4D 4 VO WS15 5l pdaw g > AMS
039 93 @y yho p3 A VO @ Fe w5l W51 il
S 0,Slos g plp V¥ 5 VA Cuipaly pdaw ol 0 5
plw buwg (ogas cpl jd b (oli8l ply 50 dgus |y AMS
1 e dnlg 50 d WS1, GiliEl cute b 5 e
Tavakkoli et al., ) ¢l oas AST ) jae; (ol > Slas
Naderi Darbaghshahi et al., 2009; Koocheki et al., 2016
Il 3lass g 4y o515 & by oy ol 5o <l (2011

deyie vl dulul (il dogiacyio 5l gyl p 00 o
oEaLS ae e 5l 610y 0y (398 i8S VU o515 L
Cge sy i asyze G GRIFIL &5 e L dales
(Koocheki et al., 2019) cé, aalss o jl o515y cusls’
Copdn X oS5 Jlite 1 (:Ske duslie gl (iczen
oo 5l edlawl Ly oly e o515 molsal &S oly las by
s34 (glbale g OME 1S (olidej L) Jald g
Ol b odd (o pSoilil Claw ple gly 85 59 Ciaw
55155 s 2Ty 5 5 315 15 {0 Jy2) 33t oo
o 3P @S1i 5l ol e g oM ST g 5 V0

el Cavds Jals g oge

s S (v a¥ jl p5s pials il Jad (b S
2 gadge opl &S duily olyen & 1) S neb, (ggme Laas
0db PS5 (2las 3, Shos 5 (odug) 8) dgme i ge Culed
Crtise pluw bawgs ool Conds gl daly ol 53 4l .l
&l o il 30 (Zhang et al., 2007; Steiner, 1989)
olalidl caled 5 g s (il WS O M dge 2
31 ookl ey o ybai a ool o AST paiS 3 Slas
5 5 S il sl ol &5 e Aol > gy (o5
Sy 033 5 S lod s Byl 195 o0 St
P olde) (lag) 18) g 4 CdlS Bes > S b

L5l

ol Bl > Slos 2 iy £33 o515
U gy odd (65 o3l wlaw u,ujl.g.)‘a 43015 gl

oloS iy g 4y o515 48 3l (L5 (Fgae) 3)Sdee
9 M o gy X &by (S5 Jlite Sl g o0y 2)90 Clao
(csoloaidl 5, o) AN Sid (g omod 9 IS5 01)9
slayesl 5l Sl dulis gt g (p<0.01) Hbo ixe

S (59 9 S5 0jg @l (it &S 0l LS ) 3590

OlAs; @il 3 los 1 iwigy £99 9 0515 P (Clape (ule) il yly 42525 € Jgor
Table 4- Analysis variance (mean squares) the effect of density and type of covering on economic saffron characteristics

Oyt 2ilio df J5 <SS i J5 olaws J5o,Sles AW SLiS 5 Shes
S.0.V. One flower weight  Flower number  Flower yield  Stigma dry yield
Replication 2 0.001™ 165.81" 43.96"™ 0.002"
(R) )1, ' ' ' '
Density (D) o515 3 0.016™ 5601.74™ 272.60° 0.099"
Ep Lol las 6 0.001 73.03 11.48 0.001
Covering (C) zis 3 0.002" 2463.63" 21736 0.015™
DxC 9 0.001™ 353.02" 39.47" 0.005™
Ep (o sl 24 0.0006 47.92 14.34 0.0011
N yesis s C.V. % 6.86 8.40 12.99 9.66

Aoy ) 90 Jlis] o g I dme g by e juf i3 4 K 5 s
ns, * and **: represent non-significant, significant at 5% and 1% level, respectively.
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Table 5- Mean comparison for the interaction effect of density and covering on flower and stigma yield of saffron vegetative

characteristics
o1y _ . F S0 J5 dlaxs J5 5 Slos AN S 3 yShos
Density (D) (Covering) iy, One flower Flower Flower yield  Stigma dry yield
(corm number per mz) weight (g) number (mz) (g.m'z) (g.m'z)
(Control) sals 0.440 44.66 20.00 0.223
60 (Saffron straw) L, 0.430 53.33 22.76 0.213
(Cereal straw) oMe s 0.406 64.00 25.90 0.253
(Shading) b 4o 0.403 67.00 26.00 0.260
(Control) sals 0.383 67.00 25.36 0.310
%0 (Saffron straw) L, 0.376 78.33 29.63 0.336
(Cereal straw) e IS 0.383 69.66 26.41 0.280
(Shading) ol 4L 0.366 79.33 28.34 0.316
(Control ) sals 0.376 69.33 23.83 0.350
120 (Saffron straw) L, 0.333 75.00 25.40 0.300
(Cereal straw) cMe il 0.363 97.00 33.43 0.390
(Shading) .\ 4ls 0.363 112.33 39.39 0.453
(Control ) sals 0.356 75.33 25.86 0.380
150 (Saffron straw) L, 0.340 101.00 33.33 0.400
(Cereal straw) e s 0.323 128.66 41.11 0.516
(Shading) .\ ale 0.300 127.00 39.35 0.510
LSD (5%) 0.041 11.67 6.38 0.055

aSSlagng Lo ol sald & cund 1y (158l 0o yd YO
Sloolawl bl 0 5, Sl (o3lasl gla s ls ilsdl
ylol gl Lol bl o dgpuiie yibgy Cilisee (slacy po
g ONE LIS (G pde by £ 93 jl oolitl (e ()l gine
odel Gy ol b Liwly ob (O Jgio) Lis oaalie basls
Rezvani ) ;L Sen g pi_do JSlg oy slllas o o)
3,8 caliseo polde (31w 4 (Moghaddam et al., 2013
st il Ly 3 gl ool 5 Shas a5 S
aS ol s e oyl bawgs ool Cunds ol Al p
s Iy xe a8l ol Caliste zglaw 43 paS L3S 5 )l
oo a1y aw g > AN Sitds Slas 9 S5 059 S5
= Bl i g9 g A (515 3 gy e ol sl
S 3 o Lo i A3 5 S 3 Shae ol
10+ WS Jlesl a8 aSoly Lis (Mollafilabi et al., 2017)

P AV (S5 50 waw sy o 5 ol Jle (laie &

aMe i8S basls sla jidbe 5l edlatel byl pls )3 xpe sio
badss QRall pln MY 9 VY 0P e olyde sblis
ST aSST 3939 b ol aztly ol yos @ aalisjlos b dwslio 4
St 5155 G Shae b oo 3l (slo s
wwih ool Lilojl oyl canle Lulul oS asul Ll wdly
2 D50 (oLail ol j23ls gy 50 sl edlatel &
2N St 5y Shoe 9 S 5500j9 Cpide dally (e
5l ooliwl zola w3l ias calisee slapSly ) pdaw 54
adaly ool il osd Jools (bale g OIS IS g
#5115 sl s 25y 53 S (5 I (oLl Sl
L cla idg 5l eolatwl byl 10 pogeyio jd 4l VO-
et d 0ee Cpgo 4 Gl 5 OIS LIS ¢ jae

Vo S5 qupe yie dauFe oS5 gl g Ao )3 FA 4 VY
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8 25 s
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e )9S G lgis 4 w515 i Sldllae I (gl
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£33 L olojen il b 5 ol slaglle j osbizad
S o 5 St 3ol ol Ll > LeyS Jund
4ol dole )b ez U )i oolaisl s, Slas
Sgod adopo > (lianli Juad (b )3 0hrgr 2lo)S (sla i
e (Sigdnsd Jeos bl 5L gao 4 5SS
aulyas e sl e end S o 5 olas ials duyy
g ol gl dlaly ol ek (3 .l dalgs ol pen
Anlg p odd Ay sla I8 sl 1 Siles jolay oS ol L
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Odey 4 Capmi |y G323 Ve g ¥e e iy e
oo 5l ool wl o e Cplply ol atdly of pon 4y dali
ol b ghie o) glapls o Gl Jad > by
Al o 25T 350 S8 0l i o e b
S ool (93,)LS a0 &t o0 Sy 9y ol
5 obalo L awlio 3 o] jeS abin aang Lodle

i) i idey Sl O 39 o pd ) (e

) cito U5 e pAiS IS B 35 5 pupe o )3 4
S92 ) Sl Al olpan AN SS9 5 g 2
L s ssabie sald jlog o Slas cpl sl (l58l oy i
5 S o] sl Jols JS5 alopo 4 Sl 4 a5
RLe3 g el Ly oo b ye lalgl U y5 351 51 (65501 )5
o SB oy Wls 1V 0l o e (o0lis b Jolw
o Cenl Pl (gges Jolpe g 0 0 Wlgi oo Sloj atald

) oS 5 Lidgo Lo s 04 plos] aalllan guls .l
3= Lod 436 b alaly 45 (Molina et al., 2005; Molina, 2004
9 iy 45 3l L dy ya gl oad JSis S ol
oy 5 lwds 0 Ve 9 VO (slod o iy S5 olas oy yieS
Los yr ogMle o5 wzdls oledl o), Kimgiy ol 4l i Juols
3 05 3y90 lales J Sy 20 oy jean loj e Jsbo
o) 31 el 0392 4138 136 5 4y o JS St Ul
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1- Partial R2
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Table 6- Stepwise regression analysis to determine the relative contribution of each economic stigma yield variables

B 399 4>y S e S Joe o s o
Variable Entry step Partial coefficient of determination Model coefficient of determination
J5 ol ok
1 0.9059 0.9059
Flower number (m?)
D2 ) S .
Leaf area of a plant 2 0.0284 0.9343
(mm?®)

ol Jo )3V paws )3 (615 re o iad LS e

**Represent significances at 1%.
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Abstract

In order to investigate the effects of vegetation covering and shading on the economic yield of saffron
(Crocus sativus L.), a split-plot experiment based on Randomized Complete Block Design (RCBD) with
three replications was conducted at the Gonabad station for two cropping years (2018-2019, 2019- 2020).
Experiments included main factor, density at four levels (90, 60, 120, and 150 corms per square meter) and
sub-factors of crop residue management and shading at four levels (removal of saffron residues at the end of
the growing season as (control), presence of saffron residues at the end of the growing season, (control) + use
of 2 (tha) barley straw and finally (control) + use of shading). Due to the nature of sub-factors, the data for

the second year of growth were measured and analyzed. The results of the analysis of variance showed that
density and cover management had a significant effect (p<0.01) on the vegetative characteristics of saffron
(number, length, and leaf area). However, the effect of density and the interaction effect of density x
covering on vegetative traits had not significant effect. Also, the results of measured traits related to yield
showed that the effect of corm density, covering management, and the interaction of corm density x type of
covering on the number, flower weight, and economic stigma yield were significant (p<0.01). The highest
amount of dry stigma yield and fresh weight of flowers with values of 5.16 and 411 (kg.hal), respectively,

achieved from the treatment of 150 corms per square meter density and use of cereal straw covering and the
lowest of these traits with values of 2.2 and 200 (kg.ha') was obtained from the density of 60 corms per

square meter and control. Stepwise regression analysis for variables related to saffron economic yield showed
that the number of flowers per unit area alone could explain 90.59% of the variation in saffron economic
performance. Considering the positive effect of covering application on adjusting soil temperature compared
to the maximum daily air temperature (at least 7%) and the simultaneous positive effect of this method of
cropping management with induction of flowering stage in saffron, it seems that the use of different types of
covering, especially cereal straw, is recommended to stabilize and improve saffron yield due to its low cost
and easier access to covering saffron fields.
Keywords: Flowers, Green area, Mulch, Temperature, Yield.
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