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Table 1. Numerical average of the studied traits in the reviewed articles

PHERE NP
. HEWEY SL.&
&LJ}S}:’JJQ«P ()f) s . L;a _ Cas5y 53 3 &ls slda IN 53 s
. _ wldHI» 0o (,l 5 ) .
ok OS2 5 5k8) f . e .(;)1"5 Number of seeds  Number
] ] ] 1000-seed yield Seed yield (kg
Stress treatment Biological yield (2) 1 per row of seeds
i ha )
(kgha™) per cob
dals
20890 194.7 9395.8 40.4 265.0
Control
)’u Py
oo 17766 173.6 7562.7 37.2 235.0
Mild stress
e 14080 153.6 5301.5 294 174.0

Severe stress

o sl 5 SusT, Ol Kb L1y o
o311 Ol s il Calzdes Sliola 3T s aesls
OLas Calil Hls ged 5 3ol s gad y3 a8 3
23 3558 oo ok t 0505T b3l el
Ol el 0T SOl sl lslins 455 5o
DA s &S5 b I Calies Dlis b T o
S5 Al ol leg 6 o 5 Slas Je
Oljas a3 b 51l on g loline S
13505 5 S eIl Sl g5 534S Hlae ol il
S 355 o 0305 OLES S s i 5 LI
Ll G &5 Odd Il Jlal il
i 5 Wl s G Sow 5 Slas
SI5ge5 53 gy p opl g3 das e SRalS
94bd O so 4 Jlojll (Bl 5 ST eIl
6 BB g 5131l Sl s 53 lae sl !
& Joaze (Bl 5 63508 bt bug 5
ol il liie Ciasd) il sl ols OLid dlas
s dliel (a5 Caas g b (VL Hlas
101 Ol ol Sl s sad 53 (63 5as
G308 s Sl oy JOE (pizen 5 ]
Hedges et al.,) sl oo slae Ol ol SOLs

P s 33 0l edd 5 5luknl 5 5lae (1999

S As ol o S VAPVTF laie o sl
s 5 Lol Bld i el ol
dale Hles s ails 5 Shee 5 g lsliae v.i)&o
Lo ol HUSa 55 0 8 LS AFAD/) ke o
s 25 b oobT Blod 5 oMl oyl o7
Gy 3 als el s g Hlslae il g 0o
L ol 5o Fo/FY ldis 4 dals les s
S 25 o,bT Blod 1 Dt ) o8
9348 sl plas s lslae v\.iv\.iljv.i)b
;Jﬂé‘)\gsu,w>§w>,‘f¢w
@ bg,e s Sl 5V s als Hls
:\Mu;}&p.:ﬁé‘i&uiddjv\g)\.ﬁi
ol ol (S s il 1L s I s 4l
() Jgde) Sl pals Caw
S S T gt o ST Al

o Lo gy a (sl ) a5l yalie
ol 055 dbs 3 m by )8 Gbls o
Jelosil 3 Slloes aalsl g1y Aol b2 w5 5
SSygo 43 Azl Ol Oliiss . AiL
28 L B U5 eIl lie 55
SileiT byl 5 dals 5 SSle (oD

Aejlul s 5 il 3 sl sl



0.9 - -

-0.1 ' '
o e s dals ke Lo 55 als bgie Llie 5o dals Ll e o dals
Control vs Stress Controlvs Mild  Control vs Medium  Control vs Severe
-1.1
L ] L J
2.1 - *
ot -1

Intensity of stress
o ks 0930 (a2 1 0311 Oliabsl dlols (63 goe Loghast S0 55l 3 Sas y (Sist i Calien = glaw 30 gl ) IS8
Figure 1. Comparison of the effect of different levels of drought stress on biological yield. The vertical

lines represent the confidence interval of the size of the weighted cumulative effect among the reviewed
experiments. The first comparison is the control versus the mean of drought stress treatments
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Figure 2. Comparison of the effect of different levels of drought stress on 1000-seed weight. The vertical
lines represent the confidence interval of the size of the weighted cumulative effect among the reviewed

experiments. The first comparison is the control versus the mean of drought stress treatments.
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Figure 3. Comparison of the effect of different levels of drought stress on seed yield. The vertical lines
represent the confidence interval of the size of the weighted cumulative effect among the reviewed

experiments. The first comparison is the control versus the mean of drought stress treatments.
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Figure 4. Comparison of the effect of different levels of drought stress on number of seeds per row. The
vertical lines represent the confidence interval of the size of the weighted cumulative effect among the

reviewed experiments. The first comparison is the control versus the mean of drought stress treatments.
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Figure 4. Comparison of the effect of different levels of drought stress on number of seeds per row. The
vertical lines represent the confidence interval of the size of the weighted cumulative effect among the

reviewed experiments. The first comparison is the control versus the mean of drought stress treatments.
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Figure 5. Comparison of the effect of different levels of drought stress on number of seeds per cub. The
vertical lines of the confidence interval of the size of the weighted cumulative effect among the reviewed

experiments. The first comparison is the control versus the mean of drought stress treatments.
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Figure 7. Funnel diagram, influenceability of biological yield by drought stress
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Figure 11. Funnel diagram, influenceability of seed yield by drought stress
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=
4
5]
3 2 ‘
= ’
2w ’
- o ’
= ’
5]
j g e
S ,
— 7/
=)
O L e
./ °
’
’
’
’
7’
rs
/
-3 -2.5 -2

-1.5 -1
el
Effect size

0.5
045 | s,
/004 A

0.35 N
0.3 N
0.25 “\
0.2 N
0.15 ™
ol
0.05 \

. ~
N
[ ] ~

0 ~

RGN R TR TR T s PN NPC RSO U SR PV R i (S
Figure 13. Funnel diagram, influenceability of number of seeds per row by drought stress

5531 p Sdeo ol s a8 4 Sl

Ao by i 4 555 (b bjls
c;u:iﬁuﬂq-)'\..xmwombvfotﬁb\
Rabani et al.,) dlas 4 Olg o YL 055 L
(D I3 g Lo s 3 35 o)Ll (2010
03 OVl a5 ol esls LIS VO ls g s
=) Ol 9 Ly ) 3 (gdep 35 A0 03 5ues
St ol 65 oS ol 2 OT ()l U 5 S

FA

S 4 S gy Ly eyss EalS
plowl axdllan 53 .l ol 0313 o (S
(Di Marco et al, 2007) Olaiss low 55 ol
Oler 0 1y olS n ls 3 Shes Ol LT
G ST 51 0T o esls iuls3l ZFY
3 Shes 3 il 6 dawly 4 |y 4l W5
Ol @ "y ..\S.s; ;5 ol.;? i osbe

gl ol (p S YO -Y0R) o a1



dop

0
45 35 25 -1L5 05 05
Alegladl ¢ lelol o gas

Confidence interval and effect size

Study axlia.
—®—Golbashi etal, 2010 1vAY | 5an 5 HLIF

~—@—Golbashi etal, 2021 1¥-- Sen o 2L
—o—Sali etal 2020 1733 ;| lSa L.
—®—Ragh Ara etal, 2018 Vvav o f1Sen o 1T

—®—Soltani Mohammadi etal, 2011 173+ |l5es ¢ conms illals

—8—Sohrabi and Ahmadi, 2012 173 (coesl g
—®—Rabani and Emam, 2010 1YA% Ll ¢ L,

—®—Khadem etal, 2011 172+ - \5en o psls

1.5 2.5

K S SO WS P REC PSP R PPN s I FYVE S | 3 (G

Figure 14. Accumulation diagram, influenceability of number of seeds per cub by drought stress

=
5 ,
%\ E [ ] P
) ’
o p
i 5 g
= ,
2 g ’
=1 s
= ,
rd
© ,
,
s
’
rd
,
-3 -2.5 -2

-1.5 -1 -0.5 0

S eslad
Fhey

Effect size

S 5l 55 I 5 s w6 3B (A la s -0 S
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Introduction

Corn is a strategic plant that is of special importance in the world due to its
various uses, high quality and nutritional value (Fathi & Zeidali, 2021). Drought
stress 1s a multidimensional stress that disrupts plants’ growth and physiological
processes (Shekoofa & Emam, 2006). Meta-analysis is a method that summarizes
and combines independent results from a number of different articles, which can
be used to determine the results of a series of studies. Meta-analysis is a method for
statistically comparing the results of independent studies on a subject (Koocheki et
al., 2017). Meta-analysis is a type of research on other research, which can be used
to re-examine the various studies conducted on a particular topic and compare
them statistically. This approach is an independent study in itself.

Materials & Methods

For this purpose, this study was conducted as a meta-analysis of the effect of

drought stress on corn yield. The study sample included collecting articles from

Email address of the corresponding author: mnassiri@ferdowsi.um.ac.ir
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the Sid site, where a total of 21 papers from 61 articles were selected. The first step
in performing the meta-analysis is to calculate the standard difference between
the mean of the control and experimental treatments (the stress treatment), which
is called effect size (d). Therefore, a value of d is calculated for each of the 21
independent experiments examined in this meta-analysis. At first, the remote and
asymmetric part of the funnel diagram was removed after estimating the number
of studies in this part and were replaced with their missing symmetric part around
the center. Finally, the estimate of the total mean and the corresponding variance
was obtained based on the completed funnel diagram. The meta-analysis should
consider which studies agree with the null hypothesis and which oppose it; for this
purpose, the accumulation or Forrest diagram was used. All the calculations and
chart drawing were performed using Excel.

Results & Discussion

In this study, five traits were studied. The standardized values for the effect

of drought stress on biological yield were significant for all five treatments (P
<0.001). It should be noted that the effect size for each trait is the difference
between absolute value of the mean of drought for the control treatment (without
stress) and the stress treatment, so the positive values indicate the higher mean of
drought stress treatment than the control treatment. Based on the effect size chart,
standardized size values were significant for drought stress on seed yield in all
five treatments compared with control. From the collection of d collected studies,
the accumulation diagram related for the influenceability of seed yield by drought
stress was drawn. The research used in this trait showed the estimation of the effect
of the treatments very close to zero with a low confidence interval. Regarding the
funnel diagram, the majority of articles reviewed in this study are in the range of
95%, where the biased rate is low but the unbiased rate is high, which is considered
positive for the outcome of a research.

Conclusion

This study showed that, despite numerous research works on the effect of drought
stress on yield and yield components of maize in the country, the results are very

diverse and have high dispersion. Therefore, the exact effect of drought stress,
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particularly on yield and yield components of maize, has yet to be determined.
As a robust statistical method, the meta-analysis, provided a proper and accurate
tool for combining the results of independent experiments and established specific
ranges for the effects of drought stress, especially on the corn counts.
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