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Table 1. Results of analysis physicochemical properties of soil (0-30 cm)

sl (%) Jolgo  pdls s JB yhud FB iy i JB i (39 olos
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pH (p 5 9hs (P59 (p 5 9hs Ec (dS.m”)
Available Available Available
P(mg.kg™) K (mg.kg™) Na (mg.kg-")
S 0.68 7.76 60 420.35 98 0.8 3.1
Comg0S 039 (ot oo Slpoguas ¥ Jou
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Table 3. Analysis of Effect of vermicompost and nitroxin the traits saffron

Jsl Jbw 90 Jlw
First year Second year
Ol i’ 2slio az 0 Folaw  JFo,Sloe Ay Sis o ,Slos Folaw  JFo,Sloe W Sis o Slos
S.0.V &1 Number Yield The Number Yield The dried
daf Flower Flower dried stigmas Flower Flower stigmas
S
Blf 2 86' 4’1.Y 0' 6]’1.Y 0' 005’1X ]36'33’1X 2‘?'87’1»Y 0' 007’1X
Blok
o 9,"* 2 60.77" 9.39" 0.011" 1050.55™ 24095 0.067"
Nitroxin(N)
“'““’*"S = 3 3.58" 0.15" 0.011" 1331.08" 3531 0.045"
Vermicomost(V)
R 3 6 822" 1.32" 0.016 185.04"™ 32.86 0.98"
N*V
Uas
22 3.25 0.70 0.03 250.78 8.61 0.011
Error
R
rZV e 27.87 28.31 18/26 29.49 24.53 25.28

VO P e PR KO PPN NS PONSUVIU PV P /K

ns, * and **: non-significant, significant at 5% level and, significant at 1% level, respectively
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Table 4. Comparison of the effects of vermicompost and nitroxin mean the traits saffron

Jol JLw
First year
oo S5 olaxy I o ,Slos DS Sl 5 ,Sos
Tretment

(&30 yo yo laxs) (& 50 yio 35 p,5) (& 50 yio 35 p,5)

Number Flower (Per.m-2) Yield Flower (gr.m-2) The dried stigmas
(gr.m-2)
CamgaS (055
(Vermicompost (Ton. ha'')

0 6 2.08" 0.003°

5 6 1.87 0.006°

10 6.55° 1.96° 0.005“

15 7.33 1.95 0.004"

Nitroxin (Lit.ha)

0 4.25¢ 1.008° 0.004°
5 8.75° 2.76" 0.006°

10 6.41° 2.05" 0.005%

...\.3)‘-).3 R 0 JLA-&}‘ C‘I""“ 5 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQ’U"S"L""
Means with the same letter are not significantly different based on Dancan test (P<0.05).
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Tabel 4. Continued

p9d JLw
Second year
I olaws J5 o5 A SLis o Slos
e (&255 Yo 0 Olaad) (2250 5o 30 ) (&0 y% 30 0,5)
Tretment Number Flower Yield Flower (gr.m-2) The dried stigmas
(Per.m-2) 8t (gr.m-2)
CansgaS (5259
Vermicompost (Ton. ha)
0 24 4.90° 0.021°¢
5 32.88% 11.39 0.027%
10 49.77° 16.45° 0.041°
15 38.66" 15° 0.032°
Nitroxin (Lit.ha)
0 24.75° 9.98° 0.024°
5 45.33° 12.86° 0.036°
10 38.91 13.04° 0.032%

...\.3)‘-).3 R N JLA-&}‘ C‘I""“ 5 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““’“ \.55):> L;U.) LSLQU"E"L""

Means with the same letter are not significantly different based on Dancan test (P<0.05).
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Table 5. Comparison of interaction effects on the traits measured nitroxin vermicompost and saffron

Jol Jlw p9d Jlw
First year Second year

o g5 (209 oS 9 Sl A5 o S5 o ,los
Vermicompost  Nitroxin (10 550 39 05) (g0 550 33 ¢5)

) ) Yield dried Stigma Yield Flower (gr.m'z)

(gr.m'z)

0 0 0.004 4.33¢

0 5 0.003% 5.72¢

0 10 0.003% 4.66°

5 0 0.003% 5¢

5 5 0.006™ 15.5%

5 10 0.009° 13.69

10 0 0.004% 13.93%

10 5 0.008" 18.33¢

10 10 0.002¢ 17.35%

15 0 0.004% 16.66"

15 5 0.005% 11.89

15 10 0.003% 16.45%

...\.3)‘-).3 R 0 ‘_JLwal C‘I""“ 5 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQ’U"S"L"“
Means with the same letter are not significantly different based on Dancan test (P<0.05).
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2l (S0 5 S5 5 CegeoS (a5 03l ]
Sosine ples (Sujes 9 S50 D@ Jds k5 olio
2 Gl s SIS caile o jled 51 G g Lol g
blie IS @S (Vo) o) 0% wdeu S s
0D s a Jdels flie iyt S ol ol
4 oS 955 Sl O b CengraS cayg (5 V0 (piSen
& 50y 2 eSSk N g FY (e 4 S
OV gshe 00 L ke il s e el cns
Sl Sgld eSS Sl Ve b CangeeS (oo )s
S IS e yion izmen (V0 Jguz) bl
ANV b CevgeS s 5 Ve Jle 5l (S
(5039 2 S ) VoY Oliae ol 5 a9 25
G aals e b awglie ;0 a5 del Caws a4 ol YY
oy plad 1y gas,0 AD 5 (gao, 0 VYT DLl Cu s
(Rasoli et al., 2013) ), Ke2 g Jgus, (V* Jgoz)
Sl I ey CangeaS a5 atls gl 5
Ohlen 5 osSLl s glhae; Sy e JdglS
3 Jedo S ol lidl (Arancon et al., 2005)
"oy o Sl ol Gl il 4l Gl
colin polie Gpae el ol Cons CowgeeS
SB s lacalled S5ty B2, 5| Cepen onsg
5 Slogzge ool Lawgs oLS A, (laoaisS walits algi 5
Ol Il o (e polie i Qo S 5
"o gl 5 Cewl 00 S 39 IS (e g Fiigid
b Al b G i 095 &5 ad Glo (V1) &5
il plhie; @, D) (gragss gloosSS, (il o
o35S, » anS gy Hlodime Sl 4 4z b
b gy 03,5 ol o5 plaiatils slaasdly 5 (5 jumgid
yolie (g Gl s 4 Sojelen slasyS
S9disr Jedg IS Gl tely 39 pogas 4 l3é
ol b B,k 5l g «((Khorramdel et al., 2010)
S 9755 Bpan b olS 50 (g paie i Ll
sile JI slessS a5 opl g «(Rojas et al., 2001)
Sl a S wil oo JT olse gl iusgiaS s
Wb Gier ook polie gl g oud S
oolawl cuie Sl g5 oo (Ashenavar et al., 2014)
SloosSs, 69y CwgeeScy 9 eSS

Sp SS9 09

9 CogaSoayg Jule g0 o 5L &5 ol las b
039 Oeimed g O )l3(ae S 5 (9 @ eeS 9%
85 B CevgaS s0y9 5l cod bais S Sas
9 F039 2 Sl ;U e 93 opl iSen Ll
dwlio mls 4 azxg L. (F Jguo) il Sy S
2 e Vel 50 Sy S5 Gt oSk
D s b a5 0 osmlice (p,8 /T)) cyasS g i S
Cili o sine OS] penSs it JLSe e sz
4 S p SES g o e oeires (A Jg02)
Oliee 4 g CamgnaS(o0pg 5 B 9 V0 Hled I sy
aals b awlie jo a wel caws 4y p)8 /9 4 < /YY
9 S (A Jgaz) olo lis |y gas,0 V1Yo VY S
Sl 055 Golesl b alie wladss o (VA3A) o, 5en
Wo,S ole it o9l ol w59, CawgeeS
QLS Sy 5 0js Gl el JI slaagS l eslin
Naryanasamy & ) lows 5 (ololl )l 05 0
-0y No,S ly og> wladss o (Biswa, 2006
9 Bpan oS wdpan p yolic odes GRS L CuwgeeS
oS )lg Se 5 ol 0y Sy a8l i (28
S (rizmes a3 oo 4 ) fhiey (wloge 9 00l o
Sajadi ) g9 5 S golmw Dliizs b Gilesl ol
Bras s W, ol &S WNick & Yadavy, 2008
oole wdgi al8l Sl CungpeS (oa)s LS o o5 )
@ CawgaS 50y S )5 L 3jls cdillas 098 o0 St
Azl )0 5 S 0 Glrey, polie flin o> e
oLS S Sojslan 5 olord (Kb ol Lol
el a5 €55 15 i polie b g Ll o
Arancon et ) sgis o 2LS plail g singy oy i8]
Cao et ) ), Ken g oIS mli ol wlie (al, 2004
Jdo @ S g0 0,8 a5 Wo,S 5,158 (al., 2010
(Sl ) 00,08 aSll ol g 5Ls 0,90 (459,08 u““l’
a0 g e plal adyaty; Job all el
5 sl Gl (bl ssdes Sn s SR
@St Bl Gk 5l Slis s adg
5 Oh9rms Ol og YU 5 g (Lindquist, 1941)
S iy oRlPl Jds g peS g e
il ol s« glsn slaplad
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oiloysld pr (I 095 005 (095 Hlo gime | Sl a5
dlie gl wozg ol b clls cillae 00 Juds,lS
"9 9 DS gy Glolend e se lid 5l
Ol 2oy CawgeaS c0y9 (55 B 0,5 L &S (5 55ba
J99>) sl Cawas VI 5 YYY s 5 4 b asls oy
Olid yste 5 Sl uileysls lre jo iels .4
w5l Gl S 1alS dadizy, o Aty ouimd
dodije, 51, weSled enl 3 ualS S,
Frhwgid alS Zoled 50 5 09 S JU ey GhalS
Sl w axg L .(Maxwell & Johnson, 2000) <o
S ol el CavgiaS so)5 9 GrmS g 0 )8
9 WQ?AS‘SA)s .>)5 UL“" 0‘9"(5‘ W L{bua}l.w Q"‘
Coled yo g puilnysld jo Stde Sl alles co aanS g s

25,5 oLS o jiiwgnd iulsdl

LAy b aS o5 blaxul 668 pl |y S (g pinwgsd
bl rrwgd lalsS, oluS 5 (godes aS
kel Bl 0395 (iared il (Sio s LSle
oS wibie biayr 5 Loetsn 5o bapulyial oolos
S a allad edlg IS o)t Lo LS 5 et 4
33,5 o0 olS )3 Judg)lS Glime (Al el Coles 5o
.(Badr & Fekry, 1998)

0 B wlgs oo Vb (3955 b slassS 0,15 900!
Zgallai ) 55,5 oLS ;o Ll ol il3él 4 yonie g0l
(et al., 2006

i 1S il
A @ (V Jgoz) ol age @mls el
P Gheme b s bl glales
s EFV Fm FO) oliae; J35)lS il sl laasLs
5 el ol b ilej] ol gl i sl (FV/Fm
5,5 oLS (g9, (Yadollahi et al., 2015) ., Ko

Ol e ) ol (6 75 03103l Glio p2 (anS'g yid 9 CowgnoS (509 Aliso ol 1 il ylg 4232 7 Jguar
Table 6. Analysis of variance Effect of vermicompost and nitroxin the traits saffiron

Oyt @alio a9 Sy olaxs Srdsb Sr F039 Sy SAS iy
S.0.V &l Numder Leaf  Length Leaf  Fresh Weight  Dry Weight Leaf
df Leaf
Sl 2 0.77% 303.87" 0.00027% 0.002"
BIOk ok ok Ak
S g i 2 5.87 8040.47 0.0019 0.0008™
Nitroxin(N) . . . .
CanganS 09 3 20.93 10014.68 0.0057 0.006
Vermicomost(V) . .
Jlaze 31 6 1.45 1746.96 0.000029% 0.0008™
N*V
s 22 0.41 395.48 0.00027 0.0008
Error
T JOFS ST 8.83 7.90 5.46 10.43
cv

o3 ) 5 0 gl 3 s g e 8 oSS A

ek % NS
[

" * and **: non-significant, significant at 5% level and, significant at 1% level, respectively.
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Table 7. Analysis of variance Effect of vermicompost and nitroxin the traits saffiron

; ; L)

s aolie az)d a Jdg s b Jdg,s A S g2 8
it 831 Chlorophyll a Chlorophyll b Carotenoids
s.0v Df Chlorophyll

Total
Sl 2 0.00069" 0.000033" 0.002" 2310.7"
BlOk Ak Ak *
S g i 2 0.026 0.0040 0.13 931.7"
Nitroxin
ﬂv} Ak Ak
CanganS 09 3 0.025 0.013 0.30 1166.5™
Vermicomost
(V) * Ak
blaze 51 6 0.0042 0.0012 0.02 958.1™
N*V
s 22 0.0015 0.00015 0.003 35267.4
Errore
Ol s g 11.41 16.10 9.58 23.82
cv
Ao )0 ) 50 mhaw jo jlo pxe g jlo e zf oSS @ e

" * and **: non-significant, significant at 5% level and, significant at 1% level, respectively

Table 7. Continued

wlslY Jous

Jlos Jrgies Lo "
. <. . . . . oile, O ySlos il
Oyt @alo (S e il gl il gl JlsS
S.0.V SPAD ; ; e «*
Judg s Judg s Fv Fo/Fm
FoO Fm
Sobs 2.79% 2007.25™ 1993.36™ 3.69" 0.0002™
Blok .
S g i 9.04 1203.08™ 1404.36™ 10.77% 0.00008™
Nitroxin
ﬂV) Ak
CanganS 09 78.96 1431.92" 1434.18" Rl 0.00015™
Vermicomost
(V) Ak
laze 51 27.99 438.67" 468.21" 6.22" 0.00016™
N*V
Uas 2.59 1184.06 1164.60 3.14 0.00019
Errore
s oy g 9.21 16.78 15.77 15.58 25.91
cr

Ao ) 50 mhaw jo jlo pxe g jlo dre pf oS S 4

EXs

¢ ns

ns, * and **: non-significant, significant at 5% level and, significant at 1% level, respectively
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Table 8. Comparisons mean of the effects of vermicompost and nitroxin the traits saffiron

= S s
) 5y ol ndsb 2 F038 (05) 5 3 S5 59
Slesd (o slso) () .
Numder i Dry Weight Leaf
Tretment Leaf Length Leaf  Fresh Weight (e1)
(mm) Leaf (gr)
CamgraS (055
Vermicompost (Ton.ha)
0 6.20° 222.8° 0.27¢ 0.08
5 7.32 249 0.31° 0.09"
10 9.38° 298.8° 0.33¢ 0.08
15 6.11° 235.1% 0.29 0.08
Nitroxin (Lit.ha™)
0 6.65" 227.8 0.29 0.08
5 8.02° 279.1° 0.30° 0.08
10 7.08" 247.4° 0.31° 0.08

...\.3)‘-).3 R 0 JLA-&}‘ C‘I""“ 50 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQ’U"S"L""
Means with the same letter are not significantly different based on Dancan test (p<0.05)

S5 03Il Sluo g (pumS gy § CemwgunS' 509 Aliko gl Ol 51 uSleo A lio A Jour

Ol s ous
Table 9. Comparisons mean of the effects of vermicompost and nitroxin the traits saffro
adsdg ks b ts JS Jedg ks RRTAT
§,8 p,5 L) § 30 p 5 o) § sbwo) ¢
o P .mfeLw ) .mfeLw .P)SGL“” o5 oleo)
Tretn;ent (7 ois (039 (o3 e (¥ oi9ps5s°
Chlorophyll Chlorophyll Chlorophyll Carotenoids
a b Total mo. o-1. Fow
mg. g-1.F.w mg. g-1.F.w mg. g-1.F.w 8- g1 1
CemgeeS (529
Vermicompost (Ton.ha™)
0 0.27° 0.024° 0.48° 165.6"
5 0.33" 0.070° 0.70" 156.3°
10 0.36" 0.105a 0.89" 183.6"
15 0.39° 0.104° 0.85° 166.5°
Nitroxin (Lit.ha™)
0 0.29¢ 0.058° 0.61° 177°
5 0.34" 0.095° 0.80" 167.6"
10 0.39" 0.074 0.79" 159.4°

...\.3)‘-).3 KW 0 JLA-&}‘ C‘I""“ 5 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQ’U"S"L""
Means with the same letter are not significantly different based on Dancan test (p<0.05).



Table 9. Continued

WWAF Olia 5 by a3 o led ooty dlom (Ol ke § (sla i3 4 423 \VF

alsl A Jgo

Jélos Jrgies . foiliy
. - . . . . oolw,eld

e S oleyels ilyels 3 8 Slos
Tretment SPAD Judg b5 Judg b5 o soglgS

Fo Fm Fv/Fm

CansgaS (5259
Vermicompost (T on.ha’')

0 15.57¢ 186.56° 198.11° 11.55° 0.059°

5 15.0° 214.89° 2270° 12.11° 0.053°

10 21.53¢ 208.11¢ 219.22¢ 11.11¢ 0.052°

15 17.85° 210.44° 221.22° 10.77° 0.049°

Nitroxin (Litha)

0 16.61° 194° 204.33¢ 10.33° 0.052°

5 17.50% 213.58° 225.25¢ 11.66° 0.052°

10 18.35° 207.42° 219.58° 12.16° 0.057°

...\.3)‘-).3 R 0 JLA-&}‘ C‘I""“ 50 OSJL) u?‘)] u..;l....»‘ » 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQU"S"L""
Means with the same letter are not significantly different based on Dancan test (p<0.05).
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Table 10. Comparison of the interaction between vermicompost and nitroxin the traits saffron

CongpoSonry  meSeyw  Spolad Spdsb aJsds i b sy s IS Jdesls (S
V:;;u'comgos Ni'troxgt Number (yrogheo)  py5 0 p 5 kw) eSS 5 0 p S te)  SPAD
on.ha”) (Lit.ha™) Leaf Length (5 o3 (5 o539 poF (5 o539
Leaf Chlorophyll  Chlorophyll  Chlorophyll
(mm) A b Total
mg. g-1.F.w mg g-1.Fw  mg g-1.F.w
0 5.06" 183.3 0.22¢ 0.035¢ 0.44 12.40°
0 5 7.83% 266.6 0.22¢ 0.028 0.60 14:00%
0 10 5.70%" 218.5¢ 0.37% 0.090" 0.42 20.33%%
5 7.1% 213.39 0.29% 0.042¢ 0.56° 15.85°
5 8.26" 270 0.34% 0.091° 0.77¢ 13.63%
5 10 6.67 263.6 0.36" 0.076" 0.77¢ 15.51°
10 0 9.16" 280°% 0.30% 0.072 0.77¢ 19.54%
10 5 9.33° 306.6" 0.39" 0.121° 0.88" 22.05%
10 10 9.66" 310.0° 0.40° 0.122° 1.03° 23.00°
15 0 5.30°" 234.8% 0.45%d 0.084" 0.67 18.66°
15 5 6.66 273.3% 0.420° 0.139° 0.95% 20.33%%
15 10 6.36¢% 197.3 0.410" 0.090" 0.93% 14.56%

...\.3)‘-).3 R 0 JLA-&}‘ C‘I""“ 5 OSJL) u?‘)] u..;l....»‘ 2 6)&@;.@ e ‘S)"““‘“ \.55):> le)b LSLQ’U"S"L""
Means with the same letter are not significantly different based on Dancan test (p<0.05).
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Abstract

The effects of applications of nitroxin and vermicompost on indicators of growth, flowering and chlorophyll
of saffron were evaluated under field conditions. Treatments were there levels of nitroxin (0, 5, 10 liters.ha™)
and four levels of vermicompost (0, 5, 10 and 15 tons.ha™). This experiment was carried out as factorial based
on randomized completely block design with three replications in research farm of Birjand University, Iran, n
two growing seasons of 2015 and 2016. The traits such as number of flowers and yield of fresh flowers and
the dry stigmas. Leaves components (number, length and fresh and dry weight) and its pigments (chlorophyll
a, b, total and SPAD) were studied. Number, flower yield and dry stigma was influenced by nitroxin
treatments. So that in the first year and the second Respectively The highest number flower (8.75 , 45.33 per
Per.m?), flower yield (2.76, 13.04 g.m™), and dry Stigma yield (0.006, 0.03 g.m™) was obtained in plants
treated with 5 liter.ha™ nitroxin, while the lowest values was recorded in the control. Results showed that
nitroxin improved the leaf growth indices (number, dry Stigma yield, length, and fresh weight of leaf) and
Dphotosynthetic pigments (chl a, b, total chl and spad). Application of different levels of vermicompost had a
positive effect on the leaf number, leaf length, fresh and dry weight of leaf and chlorophyll a, b, total and
spad. The highest chlorophyll b, total and SPAD was obtained in plants treated with 10 tons.ha™
vermicompost while the lowest values was recorded in the control. Interactive effects of nitroxin and
vermicompost have a positive effect on the dry Stigma yield, number and length leaf of leaves, chlorophyll a,
b, total and spad. Thus, results showed that nitroxin and vermicompost have strong impact on quantitative
and qualitative characteristics of saffron under field conditions.
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