
Effe
so

Abstr
Back
and 
physi
conce
conce
comp
effort
spray
optim
impo
studie
this r
acid a
and to
 
Mate
comm
a spli
grow
(50 a
Super
ha-1 H
Salicy
main 
harve
and p
 
Resu
water
water
so tha
100%
cause
(7.24
treatm
super
acid a
          
*Corre

 

ect of water
il characte

yie

1Ass

2Assistant P

ract 1 
kground and
semi-arid ar
iological ch
entration of p
entration, in
pounds of pla
ts have been

ying of humi
mizing water
rtance of us
es on the use
research was
and salicylic
olerance indi

erials and m
mon bean (D
it plot experi

wing season, 
and 100% of 
rabsorbent, 8
Humic acid +
ylic acid + 7
and sub plo

est index, we
pH was meas

ults: The res
r use efficien
r use efficien
at this treatm

% of water re
ed by drough
4), CGR (6.47
ment of nitro
rabsorbent, s
and nitrogen
                     

esponding aut

r superabso
eristics, wat
eld of red b

ociate Profess
Fed

Professor, Dep

Rece

d objectives:
reas that ar

hanges in th
proline amin
ncreasing sto
ant. Consider
n made to 
ic acid and s
r use. Rega
sing ecofrien
e of statistica
s conducted 
c acid on wat
icators of be

methods: In
Derakhshan cu

iment based 
at Research 
water requir

80 Kg ha-1 Su
+ 1 Mm Sal
75 Kg ha-1 N
ots, respectiv
eight seed p
sured. 

sult showed 
ncy, but in b
ncy were obt
ment increase
equirement, 
ht stress, bu
7 g.m-2.day-
ogen + super
superabsorbe
n + superabs
                      
thor; Jahan@f

E
ht

DOI: 10.2

orbent leve
ter use effic
ean (Phase

M. Jahan
sor, Departme

drowsi Univers
partment of Pla

eived: 16-2-20

: Today, mor
re subject to
he plant, su

no acid, decre
omatal resis
ring the dest
increase wa
salicylic acid
arding insuf
ndly inputs i
al techniques
in order to 

ter use efficie
an (Phaseolo

n order to d
ultivar) affec
on RCBD d
Farm of Fe

rement) and n
uperabsorben
icylic acid +

Nitrogen+80
vely. In this
er plant, pla

that all of t
both conditio
ained in Hum
ed water use 
respectively
t in this con
-1), soil nitro
rabsorbent +
ent + humic a
sorbent + hum
       
ferdowsi.um.a

1 

EJCP., Vol. 12(3
ttp://ejcp.gau.ac

22069/ejcp.2019.1

 

els, nutritio
ciency and 
eolous vulga

 

n1* and M.B
ent of Agrotec
sity of Mashh
ant Production

 

018  Acc

re than a one
o water con
uch as incr
easing leaf re
stance and 
tructive effec
ater use effi
d are consid
fficient wat
in increasing
s to identify 
investigate t
ency and som
ous vulgaris

determine fa
cted by diffe

design with th
erdowsi Univ
nutritional tr
nt + 6 Kg ha
+ 75 Kg ha-1

Kg ha-1 Sup
s research, tr
ant height, L

the nutrition
ons of 50 an
mic acid + S
 efficiency 6

y. All of the 
nditions (50%
ogen (0.32%

+ humic acid
acid + salicy

umic acid + s

ac.ir 

3) 
c.ir 
14761.2108 

on managem
morpholog
aris L.) in d

B. Amiri2 

chnology, Facu
had, Mashhad,
n, University 

cepted: 02-11-

e third of the
nstrains. Dro
reasing shad
elative humi
increasing 

cts of drough
iciency. The
dered as esse
ter availabil
g water prod
the factors a

the effect of
me morpholo
L.) under dr

actors affecti
erent inputs i
hree replicat
versity of M
reatments (75
a-1 Humic aci
 Nitrogen, 6
perabsorbent
raits such as
AI, CGR, so

nal treatment
d 100% of w
alicylic acid

63 and 55% c
nutritional t

% of water r
%) and phosph

+ salicylic a
ylic acid, nitr
salicylic acid

ment and s
gical chara
drought str

ulty of Agricu
Iran 
of Gonabad, G

2019   

e worlds land
ought stress
ding temper
dity, increas
concentratio

ht stress, in r
e use of sup
ential solutio
lity in the 
ductivity and
affecting wa
f water super
ogical charac
rought stress.

ing water u
n conditions
ions was use

Mashhad, Iran
5 Kg ha-1 Nit
id + 1 Mm Sa
6 Kg ha-1 Hu
t and Contro
 seed yield, 
oil nitrogen, 

s had signif
water require
+ Nitrogen +

compared to
treatments de
requirement)
horous (0.01
acid. Applica
rogen + hum
d increased m

salicylic aci
acteristics a
ress  

ulture,  

Gonbad, Iran 

d is located i
s causes dif
rature, incre

sing soluble s
on of antiox
recent years, 
perabsorbent
ons for savin

country an
nd conductin
ater use effic
rabsorbent, h
cteristics and
. 

use efficienc
s of drought 
ed during 20
n. Irrigation 
trogen+80 K
alicylic acid

umic acid + 
ol) assigned 
 dry matter 
phosphorou

ficantly effec
ement, the h
+ Superabso

o control in 5
decreased dam
), the highes
183%) observ
ation of nitro

mic acid + sal
mean produc

id on 
and 

in arid 
fferent 
easing 
sugars 
xidant 
many 

ts and 
ng and 
nd the 
g few 
iency, 
humic 

d yield 

ies of 
stress, 

015-16 
levels 

Kg ha-1 
, 6 Kg 
1 Mm 
to the 
yield, 

us, EC 

cts on 
highest 
orbent, 
50 and 
mages 
st LAI 
ved in 
ogen+ 
licylic 
ctivity 



2 

(MP) 19, 54 and 47 and 59%, geometric mean productivity (GMP) 18, 55 and 48 and 59% and 
harmonic mean (HM) 17, 55 and 48 and 60% compared to control, respectively. Effect of 
nutritional treatments on stress susceptibility (SSI) and stress tolerance index (STI) was 
significant and the lowest SSI (0.59) and the highest STI (1.51) obtained in treatment of 
nitrogen + superabsorbent + humic acid + salicylic acid. 
 
Conclusion: In general, the results showed that although all nutritional treatments were 
effective in reducing drought stress damages, but the highest seed yield, dry matter yield, 
harvest index, weight seed per plant, leaf area index, crop growth rate, soil nitrogen and water 
use efficiency observed in treatment of nitrogen + superabsorbent + humic acid + salicylic acid. 
MP, GMP and HM in all nutritional treatments was more than control, significantly. 
Application of superabsorbent + humic acid and salicylic acid, nitrogen + humic acid + salicylic 
acid, nitrogen + superabsorbent + humic acid + salicylic acid decrease SSI compared to control 
and the highest STI obtained in treatment of nitrogen + superabsorbent + humic acid + salicylic 
acid.  
 
Keywords: Harmonic mean, Humic acid, Net nitrogen, Soil pH, Susceptibility index 
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areas. The compliance of the yield and drought risk maps indicated that the possibility of yield 
reduction in facing with drought is higher in those areas with higher drought risk. 
 
Conclusion: Totally, the results showed that Bandar-e-Torkaman, Gorgan and the central and 
southern parts of Aliabad Katoul are facing a lower risk of drought. The intersected map of 
yield and drought risk can be used as a predictive tool to provide strategies to manage drought 
risks as well as coping with drought effects on the yield. 
 
Keywords: Agricultural Drought, Drought Risk, Remote Sensing, Yield 
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from the third level of irrigation interval and application of 150 mg/L of humic acid and the 
highest level of soluble sugar (53.56 mg/g) from the third level of irrigation interval and 
application 300 mg/L of humic acid was observed. 
 
Conclusion: The results of this study showed that increasing the irrigation interval significantly 
reduced the morphological traits. In contrast, some traits such as proline, antioxidant activity, 
total phenol, and soluble sugar were increased. However, humic acid protects the coneflower 
plants from the drought stress and reduces the drought damage. In general, the results of this 
study introduced the foliar application of 300 mg L-1 of humic and every 9 days irrigation as the 
best treatment, economically. Because with less water and acidic consumption, the same level of 
metabolite performance as higher levels of these applications can be achieved. 
 
Keywords: Antioxidant activity, Dehydration stress, Organic fertilizer, Proline, Total phenol. 
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and 70% in control to 12, 44, 35, 36, 52 and 52% in symbiosis with Piriformospora and 31, 48, 
58, 53, 52 and 53% after applying Trichoderma at in 1500 mg as compared to the zero levels, as 
well. Also, the electrolyte leakage rate showed an increasing trend with 0.000084 slope Up to 
500 mg and then with a 0.0018 slope. But plant inoculation with Piriformospora and 
Trichoderma reduced the electrolyte leakage with about two percent. In addition, the interaction 
between lead and fungi was significant on SPAD reading, chlorophyll a+b, relative water 
content (RWC) of leaves and proline. SPAD reading and chlorophyll a+b declined from nearly 
18 and 35% in non-inoculation treatment to about 7 and 27% in Piriformospora, and 13 and 5% 
in Trichoderma in 1500 mg as compared to the control, respectively. Among morphological and 
physiological traits, the highest correlation (r=0.80; P<0.01) was between leaf area and RWC. 
 
Conclusion: In conclusion, results indicated that vegetative traits showed more sensitivity to 
lead toxicity. Among these traits, the highest sensitivity was recorded in stem and shoot dry 
weights. Inoculation of canola seed with Piriformospora and Trichoderma fungi ameliorated 
this sensitivity in some traits. Accordingly, it seems that these fungi can improve slightly the 
adverse effect of lead toxicity and increase canola tolerance to lead stress. 
 
Keywords: Proline, Trichoderma, Lead, Mycorrhiza-like, Canola 
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production in this area.  Also, due to higher yield and better qulitve properties of M7 cultivar 
than M9 cultivar, it would ne considered as a proper cultivar in this area.   
 
Keywords: Chemical fertilizer, Combination nutrition, Dry matter, Organic fertilizer, Soybean. 
  



T

Y.

Abstr
Back
anima
usual
negat
to us
yield 
B and
of po
condi
on D
of Te
 

Mate
and v
L) we
in thr
 

Resu
numb
stem 
effect
Acid.
proce
no sig
the ef
differ
pyrid
non-f
differ
melat
comb
/ m2.
 

Conc
can in
increa
 
Keyw
 

          
*Corre

 

The effect o

 Mohamm

2Associate 

ract1 
kground and
al protein. T
lly exposed 
tively affect 
e external co
and product

d melatonin,
ositive effect
itions, can be
PX cultivar,

echnology Re

erials and m
vitamines B g
ere organize
ree replicatio

ults: The effe
ber of seeds p

dry weight
tive on the t
. The foliar
ess and incre
gnificant diff
ffect on this 
rence betwee

doxine were m
foliar applic
rence with a
tonin showed
bination of P
 

clusion: In g
nduce tolera
ase the grow

words: Agron

                     
esponding aut

of vitamins
growth ind

adi1, M. Ba
1Ph.D. Stude

Prof. in Agro

Rece

d objectives
The main pa
to stresses s
the growth a
omponent to
t quality. Co
 it can be co
ts, the growt
e obtained. T
 physiologic
esearch Field

methods: Tre
group (0, thi

ed in factoria
ons. 

ect of melato
per pod, 100
t, and reduc
traits were r
r application
ased about 2

fferences in B
trait and the

en the levels
more effectiv
ation treatm

all the treatm
d the highest
antothenic a

general, it ca
ance to the p

wth indices an

nomic Traits,

                      
thor; m.barada

E
ht

DOI: 10.2

s B group a
dices, leaf s

aradaran F
ent in Agronom
onomy, faculty

eived: 28-4-20

s: Soybean i
art of the gro
such as heat
and yield of 
o reduce the 
onsidering th
oncluded that
th and yield 
Therefore, in
cal and quali
d. 

atments inclu
amine, ribof

al experimen

onin and vita
0 seed weigh

ction of leaf
related to the
n of these t
2 times the ch
B vitamins in
e effect of 0
s of B vitam
ve than other

ment with an
ments. The u
t levels of oi
cid and high

an be conclud
plant. Theref
nd soybean y

, Oil, Protein
 

       
aran.f@gmail

16 

EJCP., Vol. 12(3
ttp://ejcp.gau.ac

22069/ejcp.2019.1

 
and melaton
senescence 

 
Firouzabad
my, Shahrood
y of Agricultu

 

019      Acc
 

is an import
owth period 
t, dryness an
these plants
negative eff

he positive an
t by applyin
of physiolo

n this researc
itative aspec

uding melato
flavin, niacin
nt on the bas

amin B on le
ht, yield, oil 
f chlorophyl
e combinatio
two substanc
hlorophyll re
n the two lev
0.2 mM mela
mins in terms
rs. The lowes

n average of
use of B vita
il yield, the h
h concentrati

ded that the 
fore, it is po
yield compon

n, Vitamin B

.com 

3) 
c.ir 
16549.2237 

nin foliar a
and yield c

i2*, A. Gho
d University o
ure Shahrood U

cepted: 27-11-

tant source o
of this plan

nd even salin
. It can be in
fects of stres
nti-tension p
g these mate

ogical improv
ch, the effect 
t was invest

onin foliar ap
n, pantothenic
is of comple

eaf area index
yield, and pr

ll degradatio
on of 0.2 mM
ces reduced
esidue compa
vels of 0 and 
atonin was h
s of leaf are
st amount of

f 21 g / m2
amins with a
highest amou
ons of melat

use of mela
ossible to use
nents. 

 

application 
components

lami2 and H
f Technology 
University of T

2019 

of oil and pr
nt is in the s
nity, and fin
nferred that i
sses on plan
roperties of 

erials on soyb
vement, espe
of these mat

igated at Sha

pplication (0
c acid and py
etely random

x, stem heig
rotein conten
on was signi
M Melatonin

the chlorop
ared to the co
0.1 mM mel
igher. There
a index. Pan

f seed oil yiel
, which sho
a concentrati
unt of which 
tonin with an

atonin with v
e melatonin 

on soybean
s 

H. Makaria
y 
Technology 

rotein huma
summer, wh
nally, there w
it may be po

nts and to inc
vitamins in 

ybean as a so
ecially in su

aterials on so
ahroud Univ

0, 0.1 and 0.2
yridoxine 10

mized block d

ght, stem diam
nt, leaf dry w
nificant. The 
n and Panto
phyll degrad
ontrol. There
latonin in ter
e was a signi
ntothenic aci
ld was obtain

owed a signi
ion of 0.2 m
was related 

n average of 

vitamines B 
and vitamin

n  

an2 

an and 
hich is 
would 

ossible 
crease 
group 

olution 
ummer 
ybean 

versity 

2 mM) 
00 mg/ 
design 

meter, 
weight, 

most 
thenic 
dation 
e were 
rms of 
ificant 
id and 
ned in 
ificant 

mM of 
to the 
106 g 

group 
n B to 



Stu

M
1MS

 2 an

3As

Abstr
Back
impo
this f
stress
regio
comp
and c
factor
inher
effici
yield 
comp
expla
the ap
and c
 
Mate
comp
impro
summ
factor
utiliz
in ma
and N
princ
Corre
versio
softw
numb
seed w
 
Resu
corre

          
*Corre

 

dy the rela

M. Ghasem
Sc. graduated

and Natu
nd 4Assistant P

and Natu
sistant Profe

ract1 
kground and
rted abroad.

field should b
ses that has 
ns. Sesame 

patibility wit
controlled by
rs can have 

ritance than 
iency of sele
and how the

ponents of yi
aining the va
ppropriate an

can be used t

erials and M
plete block 
ovement inst
mer of 2016. 
r) were inve

zation in soil 
ain plots and
Naz tak shak
ipal compon
elation analy
on 23, princi

ware version 
ber of second
weight, seed

ults: In both 
lation was o

                     
esponding aut

ationship be
in

mipanah1, R
d Student, D
ural Resource
Professor, De
ural Resource
essor, Seed an

and Ex

Rece

d objectives
 Therefore, 
be considere
limited the 
is one of 

th dry and se
y a large num
a great effe
yield and, o

ection. So in 
ey affect each
ield is stepw
ariation of yi
nd effective 
o increase gr

Methods: Th
design with

titute, agricu
Two factors

estigated. Tw
(no stress) a

d 6 sesame c
kheh in sub 
nents analysi
ysis, stepwise
ipal compon
17. The m

dary branche
d oil percenta

non-stress a
bserved betw

                      
thor; roghayeh

E
ht

DOI: 10.2

etween seed
n sesame b

R. Aminian
epartment of
es, Imam Kh
epartment of
es, Imam Kh
nd Plant Imp

xtension Orga

eived: 18-5-2

s: More tha
the developm

ed. Water def
successful p
the most i

emi-arid regi
mber of gene
ect on it. The
on the other 

breeding pr
h other to ac
ise regressio
ield are disti
traits of yiel

rain yield. 

his research 
h three rep
ultural resear
s including ir
wo irrigation
and irrigation
ultivars nam
plots were 
s and path a

e regression a
nents analysi

measured trai
es, number of
age, oil yield

and drought 
ween seed yi

       
haminian@ya

17 

EJCP., Vol. 12(3
ttp://ejcp.gau.ac

22069/ejcp.2019.1

 

d and oil yi
by multivar

 
n2*, M. Gho
f Genetics an

homeini Inter
f Genetics an
homeini Inter
provement In
anization (A

 
2019      Acc

 

an 90% of t
ment of oils
ficit stress is
production o
important se
ions such as 
es, the effect
erefore, iden
hand, have 

rograms, it is
chieve high y
on. In this m
inguished am
ld can be the

was conduc
plications in
rch, educatio
rrigation reg

n regimes inc
n after 80% m

med Halil, Da
considered. 

analysis were
and path ana
s and two-di
its included 
f capsules pe

d, seed protei

stress condi
ield and oil y

ahoo.com 

3) 
c.ir 
16659.2240 

ields with s
riate analys

olamhosein
nd Plant Bree
rnational Un
nd Plant Bree
rnational Un
nstitute, Agri
REEO), Kar

cepted: 25-9-

the total oil 
seed cultivat
s one of the m
of crops, esp
eed econom
Iran. Since y
t of each gen
ntifying yield
high correla

s important t
yield. One of
ethod, traits 

mong a large
e basis for s

cted as split
n the resear
on and exten
imes (as mai
cluding irrig
moisture util
ashtestan 2, D
Correlation 

e used to ana
alysis were pe
imensional d
seed yield, 

er plant, num
n percentage

itions, the hi
yield. In non

ome morph
is 

i3 and F. H
eding, Facult
iversity, Qaz
eding, Facult
iversity, Qaz
icultural Rese
aj, Iran. 

2019 

consumed 
tion and rese
most importa
pecially in d

mical product
yield is a bit
ne is small a
d componen
ation with it
to examine t
f the methods
that have the

e number of 
election in b

t plot based 
rch field of
nsion organiz
in factor) and

gation after 4
lization in so
Darab 1, Olt
analysis, ste

alyze the com
erformed usi
diagram (bi-p

dry weight 
mber of seeds 
e and seed pr

ighest positiv
-stress condi

hological tr

Habibzadeh
ty of Agricul
zvin, Iran. 
ty of Agricul
zvin, Iran. 
earch, Educa

in the coun
earch progra
tant environm
dry and sem

cts that has 
t complicate
and environm
nts that have
t, can increa
the compone
s for analyzin

he greatest sh
f traits. Ident
breeding pro

on a rando
f seed and 
zation of Ka
d cultivars (a
40% soil mo
oil (drought s
tan, Yellow 
epwise regre
mponents of 
ing SPSS sof
plot) with M
t of plant, h
 per capsule,
rotein yield. 

ve and signi
ition, seed nu

raits 

h4 
lture 

lture 

ation 

ntry is 
ams in 
mental 
mi-arid 

good 
d trait 

mental 
more 

se the 
ents of 
ng the 

hare in 
tifying 
grams 

mized 
plant 

raj, in 
as sub 
oisture 
stress) 
White 

ession, 
yield. 

ftware 
Minitab 
height, 
, 1000 

ificant 
umber 



18 

per capsule and number of capsules in the plant and seed oil percentage were the most effective 
positive variables on seed yield. 1000 seed weight had the most direct positive effect on seed oil 
percentage. In stress condition, seed protein percentage and number of secondary branches had 
the highest negative effects on seed yield, respectively. Seed protein percentage had the most 
direct positive effect on oil percentage. The main components analysis showed that in non-stress 
condition, seed yield, capsule number, oil yield and protein yield had high correlation with the 
first component and 51.1% of the variation was explained. Based on this component, Oltan and 
Dashtestan 2 cultivars were better in terms of seed, oil and protein yield than other cultivars. In 
drought stress condition, seed yield, oil yield and protein yield had high correlation with the first 
component and explained 37.5% of the variation. Halil, Oltan and Yellow White cultivars were 
not desirable on the basis of this component, which was the component of seed, oil and protein 
yield. 
 
Conclusion: With increasing seed yield per area unit, oil yield and protein yield per area unit 
also increase, so increasing the yield of oil should be increased by increasing the seed yield by 
its effective components. In non-stress conditions, by increasing the number of seeds per 
capsule, the number of capsules in the plant, the weight of 1000 seeds and the percentage of oil, 
high yielding cultivars can be achieved. Since the number of secondary branches under drought 
stress conditions had a negative effect on seed yield, selection of cultivars with lower number of 
branches of Darab 1 and Dashtestan 2 could lead to higher seed and oil yields under water stress 
conditions. 
 
Keywords: Path analysis, Principal components analysis, Stepwise regression, Stress  
 
 


