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Abstract

A meta-analysis aims to provide knowledge and better understand the phenomena under study. The statistical
technique of a large collection of analysis results from individual studies for the purpose of integrating the findings.
We conducted a global meta-analysis to evaluate the effect of various fertilizers on saffron yield using data
obtained from peer-reviewed publications. Accordingly, 71 studies represent 14 on biofertilizers, 16 on compost,
14 on humic acid, 26 on chemical fertilizers (NPK), and 16 on integrated fertilizers. Based on the results, the
largest effect size was related to the impact of humic acid on the dried weight of stigma (g=3.434). After humic
acid, biofertilizer, chemical fertilizer, and compost were computed in the next ranks. The standard error for
compost (E = 0.101) was calculated less, with higher accuracy, so it is recommended with a 95% confidence
interval. Based on the results of Begg and Mazumdar correlation, all studies except humic acid on the dried weight
of stigma, humic acid on fresh weight of stigma, manure on flower numbers, and chemical fertilizers on the dried
weight of stigma and chemical fertilizers on fresh weight of flower were homogeneous. Among the application of
manure rates, 60 t cow manure per ha and 5 t poultry manure per ha had the highest and lowest effects, respectively.
The meta-analysis results for compost rates on the dried weight of stigma indicated that 60 t per ha had the
maximum impact. The highest effect of humic acid on the dried weight of stigma was computed at 30 kg.ha™.
Based on the results, it seems that there is no good long-term plan to resolve existing problems of soil fertilizers
in saffron production systems, and most of the experiments are based on the researcher’s opinion, ease of
implementation, or following published articles in credible journals. Generally, the meta-analysis results provide
a basis for conducting trade-off analyses to support the fertilizer management and development strategies based
on available scientific findings.
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Figure 1- Effect of different fertilizers on stigma dried yield of saffron with 95% confidence interval.
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Table 2- Test of bias publication in Meta-analysis of different fertilizers on yield and growth criteria of saffron on stigma
dried yield of saffron by using Begg and Mazumdar correlation

Sy 093l ool (p) e Tau KPR
Type of pattern Symbol of test P- value Test result
S Gy 2 2=1.885 P=003L  0.56 oo
Bio-fertilizer - stigma dried weight Homogeneous
ek 2=4.014 P=0.000 0.53 O

Bio-fertilizer - flower number

Homogeneous



YEe) Ll oF oyleds Ve Al (lyae; (5508 g el @y 00

V¥

Sl NS 5, Slos — awj 355
Bio-fertilizer - stigma dried yield
AN 3, Shas = 355
Bio-fertilizer - fresh stigma yield
St S (g = S
Compost - stigma dried weight
F I 0iy— G
Compost - flower fresh weight
8ol = CuwguaS
Compost on flower numbers
Sid AN 5, — CusgpoS
Compost on stigma dried yield
5 AN > Sloe — CungueS
Compost - fresh stigma yield
5 5 38kos = CusgaS
Compost - fresh flower yield
Suid AN (559 — Songat s
Humic acid - stigma dried weight
F U5 iy Seogd Al
Humic acid - flower fresh weight
J5 5las — Spogud
Humic acid - flower number
Satd A 5 Slos— Syoqud dyl
Humic acid - stigma dried yield
P AN 5 Shes = Sagi s
Humic acid - fresh stigma yield
P50 Sles — Sogan ol
Humic acid - fresh flower yield
Suis AN 59 = (ool 258
Manure fertilizer - stigma dried weight
75 iy oS
Manure fertilizer - flower fresh weight
I olaw = als 268
Manure fertilizer on flower numbers
Suis AN 5, Slas = (ol 558
Manure fertilizer - stigma dried yield
5 AN 5 Slas = (ol 268
Manure fertilizer - fresh stigma yield
5 I8 3,Skes = ols 35
Manure fertilizer - fresh flower yield
Sazs IS 555 - NPK
NPK - stigma dried weight
5 J5 s~ NPK
NPK - flower fresh weight
Js sl - NPK
NPK - flower number
Suis I 5,8l — NPK
NPK - stigma dried yield
5 A 5,Slee - NPK
NPK - fresh stigma yield

z=4.342

z=3.753

z=4.886

z=3.501

z=6.639

z=4.786

z=3.977

z=5.274

z=5.632

7=4.232

z=4.475

z=1.878

z=1.988

z=4.613

z=4.197

z=4.688

z=1.335

z=5.804

z=6.4

z=3.96

z=1.584

z=3.172

z=7.727

z=4.727

z=1.566

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.000

P=0.030

P=0.023

P=0.000

P=0.000

P=0.000

P=0.090

P=0.000

P=0.000

P=0.000

P=0.056

P=0.000

P=0.000

P=0.000

P=0.058

0.67

0.85

0.63

0.68

0.56

0.88

0.72

0.94

0.78

0.56

0.46

0.46

0.82

0.66

0.69

0.13

0.85

0.98

0.50

0.24

0.67

0.82

36\

Homogeneous

[

Homogeneous

36\

Homogeneous

'g\\

Homogeneous

[

Homogeneous

36\

Homogeneous

[

Homogeneous

‘E\

Homogeneous

[

Homogeneous

[

Homogeneous

¥

Homogeneous
Sl
Heterogeneous
Ol

Heterogeneous

[

Homogeneous

[

Homogeneous

[

Homogeneous
oSl
Heterogeneous
o

Homogeneous

[

Homogeneous
Homogeneous

Ol
Heterogeneous
o
Homogeneous

Homogeneous

Homogeneous

oSed

Homogeneous



YFY  laeje Slalllas Julowil )b iy i o Sloe g ad) Slusguas 53 S16 alises sloonssS puslols il

J 5 o,Skes -NPK
NPK - fresh flower yield
IS Sis gy — oS S5
The mixture of fertilizers - stigma dried weight
855 0igm eags S
The mixture of fertilizers - fresh flower weight
85 olaw = g Sy
The mixture of fertilizers - flower number
AN Sizd 3 Shas— baxgS oS 5
The mixture of fertilizers - stigma dried yield
AN 53 )Slas = oS oS 5
The mixture of fertilizers - fresh stigma yield

z=3.835

z=3.233

z=7.219

z=5.205

z=3.460

z=0.000 P=0.5 0 R
Heterogeneous

P=0.000 0.61 e
Homogeneous

P=0.000 0.69 e
Homogeneous

P=0.000 0.76 e
Homogeneous

P=0.000 0.67 e
Homogeneous

P=0.000 0.62 o2
Homogeneous

SledM Sis s Slas 3 (NPK) olaws 355 < J5 dlass p
dgS" Sy ¢ AMS 55 Sloe j3 (NPK) sliasds 555 55,8
ol 9 lgee 5 Byl Hlasl gllad g ode (Sed S5 Slus p
b odel cwty J—olgd )3 3150 opl > Julosil 3 ol 5)lge
» (Tau> 0.75) cuils duog JoB 5 oo 1) 720 Lol
IO g By JAS U (SKiiiad oy s &S D)0 plw
do o gl Lol 039y (Sad ol 55 (0.5<Tau <0.75) !

(Y Jasa) 29 plosl (g g Oledllas oS Canl i
03Il oy i, > 5 e Yl ST M o Ll lyae
Folpl GlaSs (g b 4 g L (0 JS—3) 2)b ], I
blie ) opg 4 HouiS blas 381 Jodle l5me jas
Ao (ow)p 390 SVl ol ulol 2 g )0l jae )
3 e 5l ool 365 YL pdlie )8 &S el
Rezvani-Moghaddam et al., ) ,Kea ¢ pado Jlo 5,
Farahmand-Fard et al., ) -,Ken o ,0000m,8 .35 lodg0s
AMS 5 59 o e oS 0by LS S0 g 40 (2011
A ol CwgneS HliSa )0 p Fr e ) 50 ANS
w2 b 3o (Gholizade et al., 2016) |, Kan 4 0dl5 8

5o it 0,Sas p Seogad S| Sl bayye Slalllas
2 (NPK) ol 555 51 J5 dlass y sold 268 y31 NS
g aidb il s 5 5 5 Sles g S AN 59
Joiz) )b it Sllllas & 5L dus &5 (sl g 0390 Sl
@ Slg oo Slallas Sy po il glas g YL (Y
asloeo 5 Cud (5 5laex 038 (g2 (Sl il Lolge
o8l g SB calisee Sl osias Wil o]y Jolgs daodly
dw)uho%>))lw 5.))§.‘.o&).vc\§.&wb]a»)nwb))
Mokhtari et ) o, Ken ¢ (5,liste cuw | 138,50 35 ol jae;
OSwo G)le &l o gine 13Ul oS Wil ke
P aalze gy w b olae; el Olidlles ol cowl
Llgi o ol o 45 3,5 1,8 5T g (o 3)50 el B
b JAS b (Rsod co s (39 ol b g il las
o a2y
J)_;.a.o ))‘ 44.‘)45);.))“&&):;4_»%5 Jﬁ)& )JI QS
WM Sis g g Seogud Sl (S 5 3 Sdas p CowgueS
2 Seogd Sl SIS 5 (159 0 Saagen dol 38 S
38 Sl M i 5y Slos (0 355 (S5 5 3 Shas
(NPK) slowis 355 Gpuas il S 55 Slas p (0ld 258



VEo Y by F ojlesd Ve al> (olyae; gyolid g el s VY

2 il by ol J5 3 Slos g 4 a5y Gl3E

.(Mohammadzadeh, 2004) 15,5 Ml y20

2.5 A

1.5 A

Hedges effect size index on yield

GV 9V D i) s Abj o a8 oy 5b
5l oolain] Bdged duogi e 5, Sles g dly Ay p (LS yo
Cudyd (50l glo a9 LS > (5 Ve (b Al CangpeS

S M Wl oo b jlasd (p 5350 Clgis 4 p)S ANV

5 10 15 20

40 60 80

Compost values (t.ha?)

Olybe; AW SLis 3 ,Sas 11 CawgnoS 395 349,15 (yl5me 451 031051 duny Lo —0 S
Figure 5- Comparison of Hedges effect size of compost fertilizer rates (t.ha™*) on stigma dried weight of saffron.
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