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Figure 1- Mean comparison of anise plant height under interaction effect of irrigation levels and humic acid
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Figure 2- Mean comparison of anise leaf chlorophyll under humic acid effect (H;, H,, and Hs are control sample, 2kg/ha, and 4kg/ha
usage of humic acid respectively)
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Figure 3- Mean comparison of anise leaf area under interaction effect of irrigation levels and humic acid
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Figure 5- Mean comparison of anise number of umbels per plant under humic acid effect (H,, H,, and H; are control sample, 2kg/ha,
and 4kg/ha usage of humic acid respectively)

P 40 S i dlawd
Ol j0 S iz slaay a8 oly flad il lg 4y s gl
deele 55 ol iz 131 5 Sraged sl w5 )Ll il oo
ols s Jlite &l 3l casy o (F Jgo) <855 13 (p<0.01)
S iz St 6 kel zabaw ples 8 Seoged a5l ool a5



ay

ow‘ﬂ 30 ;imp"‘ > s iyl U:“MSJ‘P S gud M'M e

i 5 lize 0,5 o )13 8l cod s e g0 S e
olS jo S iz slawy Jrels o (Sas s a5 ascils ol
ol @l uimen (Heidari et al., 2012) 00,5 o ¢ygusi!
Sl B pan ilydl 6Ll zobw plod jo olo las aslllas
s Al8l 4 e LS o S elS B U Sho Sl Stegen
O pae balyl o ol pl Glie aldl ol S 0 g
Dy 0y il Jolpe o i Jlesl Llyl iy (Sas
Sngud Sl 3l oolaiwl a5 conl oals (5155 aS pl poud
Sl 000,85 (lss o)l olS jo Sy olaws iuli8l o
aiien o3l LS oI, (Khalesro and Malekian, 2017)
JLe )l oS sl 55 4 (Calendula officinalis) L.
Sleolaiwl a8 cowl sals 5,155 55 (Silybum marianum)
i L) i 50 S e olaess Sl Srngud duul
Mohammadipour et al., )o_csu oy g s,lo e

(2012Nikbakht et al., 2008;

poe 3 g (@S ad> 0y o)lnl @lad lalyh o Siagen
5 gaails al> o 0 ()Ll a5 Sagem sl 0 LS
bl )l 50 Seeged dol JLiSe 10 0 5 glS Y 0 )5 (izren
LS Gizmen (F JSB) 09 (ganails al> e 50 (g )lol alad
iz slass b Sy slass ol Olhs s (Saon
(F Jgoz) cls (5)lsgine 5 uite (Sonon (p=0.01)
Gl Folaw o ool Cud S slawy anglie (8,0 5
a GRS g Ll )0 S slaad cn iy ol ol (s L
50 Sogat Sl 5l ool glaw plad 45 5 5bas dal s
2o b alio o) Sy SUL slass (25 (g0 Ll o0
Sl plis 5 5 it zolaw dwslie Wud Coge bales
o cpl 1y 5l S gy 03 alo e 55 (6o adad
5 25 (aly 0y ol o ()bl pdad g il
iz o S a1 1) hre 315 G e (analls
52l el plSie a5 sy e a5 4y bl bl (g
& wodbae (al g (hag) 0, plalS sl l3é olse

slaes alex 5l ol slaplosl ol G b cpl 5l g oo oo

a8 H
B H;
400
H;
% 350 =
%
T 300
3 F
3 g 250
\;L 2 200
2 £ 150
L2 100
3
S 50
z
0
JalS gl >y 30 (o)l abd al> 50 30 (g3l alad al>yo 50 (g bl 2las
Complete o 48l el g adls
Irrigation Cessation of Cessation of Cessation of

irrigation at the

stem stage

irrigation at the
seeding stage

irrigation at the
flowering stage

Saroged sl 9 (6 bl ok it 1 G (y guamsdl S iz Olond (5aSilno dung i ~F JSUs
Figure 6- Mean comparison of anise number of umbelets under interaction effect of irrigation levels and humic acid
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Abstract

The aim of this study was to investigate the response of anise to the occurrence of drought stress in
different stages of growth of this plant and also the effect of humic acid in reducing the negative
effects of drought stress and improving plant growth characteristics in climatic conditions of
Quchan city. For this purpose, an experiment was conducted in the form of split plots based on
randomized complete block design with three replications in the 2019-2020 cropping year. The
irrigation treatment in four levels was as the main factor of the experiment and consumption of
Humic acid was considered as sub-factor in three levels. According to the obtained results, stopping
irrigation at the seeding stage and nonuse of humic acid in comparison with full irrigation and
consumption of 4 kg of humic acid reduced the 1000-seed weight of anise by 23.45%. Also,
cessation of irrigation at the stages of stemming, flowering and seeding reduced the grain yields by
7.80, 29.46 and 24.08%, respectively, compared to the control. The use of humic acid at both levels
of 2 and 4 kg/ha increased grain yields by 5.01 and 10.64%, respectively, compared to the control.
According to the results obtained in this study, despite the problem of water shortage in the study
area, one solution to solve this problem is to stop irrigation in the pre-shoot stage, which can reduce
water consumption in the production of anise. Also, the application of humic acid at the rate of 4
kg/ha will significantly compensate for the negative effects of drought stress during vegetative and
reproductive growth stages.

Keywords: Medicinal plant, Organic fertilizer, Water deficit, Yield
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Table 4- Mean comparison of morphological traits of Stachys inflate Benth in studied populations
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(cm) plant (cm) (cm) (cm) (cm) m-1)
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Means followed by the same letter in each column are not significantly different at 5% of probability level by LSD test.
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Table 5- Mean comparison of qualitative traits of Stachys inflate Benth in studied populations

Corez w0y Sfkes ady,ls bsdesls U5 Juderls  wbgiyls U owlewssT bl
Population il il Chlorophyll  Chlorophyll Total Carotenoid Flower Sy
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Means followed by the same letter in each column are not significantly different at 5% of probability level by LSD test.
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Table 7- Results of principal component analysis (PCA) in Stachys inflate Benth populations

ke Jol 4dlge P3s adlse
Variable PC1 PC2
Sy 5 0.234 -0.077
Plant height
Lo b3 0.164 -0.190
Stem diameter
Sy > J5 ol 0.293 0.027
Number of flower per plant
N 0.114 0.193
Inflorescence length
Srdsb 0.125 0.150
Leaf length
Sr P 0.130 0.125
Leaf width ' '
2k Jsb 0.072 -0.315
Floret length
ks 2 0.273 -0.017
Floret width
s oole o Shas 0.031 -0.271
Total dry matter
ol oy -0.291 0.002
Percentage of essential oil
u..._;Lj.Jl K ,S.Lo.c ' -0.264 -0.192
Essential oil yield
85,15 0.261 0.096
Chlorophyll a
b Jss ks 0.233 0.152
Chlorophyll b
J5 el
Total chlorophyll 0253 0.114
2958 0.263 -0.062
Carotenoid
I olemssl 0.152 -0.052
Flower anthocyanins
= el 0.252 -0.080
Leaf anthocyanins
@i Jsb 0.310 0.002
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Figurel- Diagram of diversity between populations using principal component analysis
1: Yam population, 2: Bonab population, 3: Aralan population, 4: Zonozag population, 5: Galajar population

y1: Plant height, Y2: Stem diameter, y3: Number of flower per plant, y4: Inflorescence length, y5: Leaf length, y6: Leaf width, y7:
Floret length, y8: Floret width, y9: Total dry matter, y10: Percentage of essential oil, y11: Essential oil yield, y12: Chlorophyll a, y13:

Chlorophyll b, y14: Total chlorophyll, y15: Carotenoid, y16: Flower anthocyanins, y17: Leaf anthocyanins, y18: Altitude, y19:
Electrical conductivity, y20: pH, y21: Organic carbon, y22: Total nitrogen, y23: Available phosphorus, y24: Available potassium,

y25: Sand, y26: Silt, y27: Clay
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Abstract

To determine the morphological and qualitative characteristics of five (Stachys inflate Benth)
populations, a study was conducted according completely randomized design layout with three
replications in 2021 season. In each growth habitat, plant samples collected from ground surface in
1x1 quadrate size. Each Stachys inflate Benth population belongs to a habitat including Yam,
Bonab, Aralan, Zonozag and Galajar. Result showed that measured traits among populations had
great variation. Altitude compare to soil traits had a maximum effect on percentage of essential oil,
chlorophyll content and anthocyanin. Percentage of essential oil was more than 37% in Aralan
population (0.186%) compare to Yam population (0.116%). The greatest accumulation of
chlorophyll and anthocyanin amounts was observed in maximum altitude in Yam population. The
chlorophyll content was more than 44 percent in Yam population compare to Aralan population.
Generally, Aralan and Yam populations were identified as best treatments due to the highest
essential oil content as well as high anthocyanin amount and using these populations can be cause to
produce cultivars with desirable crop traits.

Keywords: Anthocyanin, Ecological factors, Essential oil content, Medicinal plants, Photosynthetic
pigments
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Table 1- List of studied fennel ecotypes collected from different regions of the country

olad 4o o iz Job bl e (i) by e 5l Uil
number region county Longitude Latitude Altitude (m)
1 <1 s 4946 E 346N 1708
Arak Markazi

2 2l J=22) 4817E 3815N 1332
Avrdebil Ardebil

3 L ol 5341 E 2858 N 1288

Fasa Fars

4 U (2 OB5en 5555 E 2819N 931
Hajiabad Hormozgan

5 S Obezsl s Qb 6112E 28 13N 1405

Khash Sistan and Balochestan

6 e SF 5045 E 3391N 1775
Mahalat Markazi

7 Qlie Je)f 4755E 3939 N 31
Moghan Ardebil

8 95 95 500E 36 15N 1278
Ghazvin Ghazvin

9 Ny o5 sy ol 57 43E 36 12N 987
Sabzevar Khorasan Razavi

10 S w0 ol 4530E 369N 1670
Sardasht Western Azerbaijan

11 o= olile 530E 3633 N 23

Sari Mazandaran

adllan 8)90 SB b 9 (S8 Oloogas (S -Y Jouz
Table 2- Some physical and chemical properties of the studied soil

b s S o>ly ol
Physical characteristics Unit Amount
oS s ds.m 14
Electrical conductivity
Acidity (pH) '
03954 % 0.4
Nitrogen
St mg kg 59
Phosphorus 9-kg
‘“‘”“‘L‘” mg.kg™ 720
Potassium
o2l mg.kg 375
Ferrum 9-kg
&9 mg.kg* 87
Zinc 94
o mg.kg™ 45
Copper g9
e mg.kg? 77
manganese
o % 20.2
San
o % 41.3
Clay
U % 28
Loam
Sk cdl e o 8

Soil texture Silty Clay Loam
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Figure 1- The percentage of leaf essential oils in studied ecotypes of fennel.
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Table 5- Coefficients of common factor, relative variance and cumulative variance and percentage for composition of leaf essential
oils in studied ecotypes of fennel

; 5 S yidine s Jole ol po e
ool ey Coefficients of the Common Factor S e )y
Composition of Essential Oils 1 > 3 7 5 6 Common Variance
HIW IRVWIRY
o= p) - - -
Essential oils (%) 0.90 0.28 0.05 0.25 0.05 0.14 0.98
e W1 0.52 0.77 -0.28 -0.05 -0.08 0.00 0.95
o-Pinene
oels 0.53 -0.08 0.39 -0.37 -0.36 0.50 0.95
Camphene
e 0.60 -0.37 -0.31 0.53 -0.05 0.06 0.88
Sabinene
ol 0.41 -0.15 -0.44 0.74 0.05 0.12 0.94
B-Pinene
ool 0.30 0.86 0.30 -0.07 0.10 0.00 0.94
B-Myrcene
O sl 073 043 021  -025 -032 008 0.92
o -Phellandrene
Oised -0.35 0.27 0.05 0.66 0.35 0.23 0.81
Limonene
Z Gl 0.27 -0.23 0.79 -0.01 -0.14 -0.43 0.96
B-ocimene Z
E ool 039 057 06l 026 008 007 0.93
B-ocimene E
oAl 023  -048  -040 054 041 022 0.95
y-Terpinene
097 0.85 -0.03 0.30 0.00 0.17 0.18 0.87
Fenchone
2928 0.73 -0.14 0.08 -0.01 0.37 0.43 0.88
Camphor
i9y> Joztd Sl 056 008  -044 024 004 035 0.69
Fenchyl acetate (endo)
o Jozid Sl 056 -051 030  -005 051  -0.10 0.94
Fenchyl acetate (exo)
Il 010 040  -007 -046 063 005 0.78
cis-Anethole
Js il 042 064 041 035 016  -0.16 093
trans-Anethole
sl 022  -004  -087 029 012 012 091
a-Copaene
D 055k 061 057  -001  -006 003  -042 0.87
Germacrene D
= oy 2835 1911 1635 1249 753  6.10
Relative variance
2o oy 2835 4746 6380 7629 8381  89.91
Cumulative variance (%)
o5y polie 5.39 3.63 3.11 2.37 1.43 1.16

Eigenvalue
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Figure 2- Dendrogram of cluster analysis in studied ecotypes of fennel by Ward method.
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Table 6- Result of discriminant analysis for original grouped cases correctly classified in studied ecotypes of fennel

Go0g S 09,5 & 33 o (Juy (e OBl Slusi
Grouping Predicted group membership F e
1 ) 3 4 5 Total
1 3 3
2 1 1
&= 3 2 2
Count
4 4 4
L 5 1 1
Original 1 100 100
2 100 100
o5 3 100 100
%
4 100 100
5 100 100
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Table 7- The mean of cluster analysis for composition of leaf essential oils in studied ecotypes of fennel

Lo GBIyl g coileo
Pl =9 ol

Mean and Standard Error I oSl
Composition of Essential T . . . . Total
Oils \ Abg> Y Abg> Y Adg> A Adg> IA) Adg> otal mean
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
U*‘lf“' 252 1.13+0.08 0.93+0.00 0.70+0.08 0.67+0.12 1.58 + 0.00 0.91+0.10
Essential oils (%)
TR Gy 2.93+0.22 3.25+0.00 2.67+0.27 2.35+0.08 3.67+ 0.00 2.83+0.15
Monoterpene Hydrocarbon
“’“" wl 3.17+0.19 0.70 £ 0.00 1.81+0.87 3.53+1.10 6.99 + 0.00 2.86 + 0.60
o-Pinene
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Abstract

Fennel (Foeniculum vulgare Mill.) is a medicinal and industrial plant that has a variety of culinary
and therapeutic purposes. The leaf essential oil percentage and compositions of 11 fennel ecotypes
obtained from various geographical regions of Iran were evaluated in this study. The essential oil
proportion of fennel leaves ranged from 0.47 (Khash ecotype) to 1.58% (Sari ecotype). The amount
of essential oil and the percentage of a-pinene (r = 0.72*), sabinene (r = 0.61*), endo-fenchyl acetate
(r=0.64*), fenchone (r = 0.70*), and germacrene D (r = 0.73*) correlated positively and significantly.
The primary constituents of the leaf essential oil were trans-anethole, limonene, and fenchone. Trans-
anethole concentrations ranged from 30.36% (Sari ecotype) to 56.67% (Qazvin ecotype) and
correlated negatively with -Pinene and Germacrene D. The amount of limonene ranged from 15.48%
(Fasa ecotype) to 22.79% (Mahalat ecotype), and the level of fenchon ranged from 1.34% (Sardasht
ecotype) to 9.72% (Fasa ecotype). Six independent and major factors explained 89.91% of the total
variance in all ecotypes, according to factor analysis. Ward method cluster analysis correctly
categorized five separate groups for studied ecotypes with 100% of original grouped cases. As a
result, it is advised that in future breeding operations, superior ecotypes should be crossed with
progeny tests and superior ecotypes should be selected to develop ecotypes with high essential oil
quality.

Keywords: Medicinal plants, Monoterpenes, Sesquiterpene Hydrocarbon, Volatile oil
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(etal., 2019
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Salehi et al., 2018; Salehi Surmaghi, ) w5 o 55l
(2008
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Figure 1- Monthly temperature, precipitation, and average humidity during 2017-2018
ol I PV Jolee ol); cud b 5l S ugb, adss 10+ RAW = TAW x P (¥) dobro

Lg)l,,.ﬂ oley w8 ooliwl oS lawg &) e 0 Lg)L;.J
Lutron PMS-714, ) S mwcesh, oKiws bug

A s (Taiwan

a5 wilor Sl S 5 00s Jsosll e o P ol o o8

2018 Gimlasl pl o 8l (S ol S (g al> 5o 5 olS g5 4
{(Richard et al., 1998) el oo 418,5 L

gk, 45 TY0 g )lol Hles 6l Y5V Lailsy el

e lp g @S e 0 Ol md Vee (elyy end bl S

ac)i0 S oloond 9 (S 5ud Olooguas (S -) Jaux
Table 1- Some physical and chemical properties from the field soil
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o . . - oy oS . Cudb SOyl Akl .
Scdl pigrs by o S i Sogd Aol s s e
Soil texture N K EC H 2 ~ ;
TNV  OC P F.C P.W.P O

BD
- (%) (mg.kg?)  (mgkg!) (%) (%)  (dS.m?) - (%) (%) (g.cm?)

e 0.05 313 22.1 255 0.62 0.495 8.09 19.1 5.2 1.15

Clay loam
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Table 2- Analysis of variance for land equivalent ratio (LER) of hyssop and fenugreek intercropping treatments under different
moisture conditions

Syt g Sol5T 4z 0 By (o) § 2l 0 S Al (o) Gyl o S e (6l s
s.ov of ' Land equivalent ratio of Land equivalent of Total land
' hyssop fenugreek equivalent ratio
)‘)‘ﬁ ns ns *
Replicati 3 0.00322 0.00054 0.00487
eplication
Str:s:: (A) 1 0.0553" 0.0098" 0.01845™
a gla>
Error a 3 0.00265 0.00225 0.000255
bl sl " o -
Intercropping ratio (B) 4 1.3008 1.263 0.06293
ol S X 5 4 0.0244™ 0.00428" 0.03304"
Stress x Intercropping ratio
EGUGZ 24 0.00146 0.00097 0.00318
rror
Sl e - 5.78 5.14
CV (%) ' '

WAl e oy S ;0 (6510 S g i e )0 (5o pire (gl sixe pas Kilo o 4y

# NS

ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
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Table 3- The mean comparison for land equivalent ratio of hyssop, fenugreek and total under different moisture and cropping

patterns
(03 Sl 03 Sy o S v sl o
b ylous 6o} Lo [CSRT )"
. Total land equivalent
Treatments Land equivalent Land equivalent of ratio
ratio of hyssop fenugreek
P By 1.00a 1.00¢
%2100 Hyssop 00af i '
P ades - 1.00a 1.00¢
%100 Fenugreek
10 el s Tbe By 0.72¢ 0534 1256 a
SRV REWATN Hyssop : Fenugreek (%50:%50)
%75 F.C. . L -
FYO allinsTVO By 0.94 b 0.3Le 12542
Hyssop : Fenugreek (%75:%25)
VD el s TY0 By 0.30e 0.77¢ 1077 be
Hyssop : Fenugreek (%25:%75)
e 1.00a - 1.00¢
%100 Hyssop
P el - 1.00a 1.00¢
%100 Fenugreek
- 10 allid 0 By 0.54 d 0.54 d 1.09b
=y ceds b 70 Hyssop : Fenugreek (%50:%50)
%50 F.C. . e unis
FYO bl 1 1YO s 0.72¢ 0.34e 1072 be
Hyssop : Fenugreek (%75:%25)
SV elelxs 110 L, 0.32e 0.88b 120a

Hyssop : Fenugreek (%25:%75)

Dl el cme Dgles g1l o i Jleil s ;0 LSD (yge] bl 1 S piiie gy shls (slap Sl
‘tMeans with similar letter had not significantly different (p < 0.05) based on LSD test.

by i byl ol cod alldid b g bolio il (sl 53 (o ploo il oo (il ylg 4 525 —F Jgur
Table 4- Analysis of variance for relative crowding coefficient of hyssop and fenugreek intercropping treatments under different
moisture conditions

o157 az 4o as o s pl-0 3 5
Ot 2o ¢ )‘ ” - - e ) ) T i s g0l g IS (g o35 e
05 5 sl Bsj
SOV Padrt:(al Total d.f Relative crowding Relative crowding Total relative crowding
o ' ' coefficient of hyssop coefficient of fenugreek coefficient
"_)S . 3 3 14.96™ 0.0542™ 0.7769"*
Replication
S - .
Stress (A) 1 1 6.29 1.560™ 2.534
aELSU” 3 3 0.119 0.2486 0.1119
rror a
bylre slocens N n »
Intercropping ratio (B) 3 4 2.338 1.1976 7.514
Lolse locans x 2 " o o
Stress x Intercropping ratio 3 4 2.581 0.9430 6.043
Es”vt') 18 24 0.098 0.1360 0.5697
rror
O S g g
g/” o 5”” - - 19.27 26.51 38.06
(]

Wil os oy S s [0 (6510 S g i e j0 (5l s (sl pixe pas Kby i 4y e g % NS
ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
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Table 5- The mean comparison for relative crowding coefficient of hyssop, fenugreek and sum of two plants under different moisture
and cropping patterns

o Lo Bgj i ploojl cups allid i plodjl o s S5 (oo ploojl o 5o
Treatm:ants Relative crowding Relative crowding Total relative crowding
coefficient of hyssop coefficient of fenugreek coefficient
R By 1.00 cf - 100¢
Hyssop (%100)
A P ekl - 100¢ 100¢
Yo Fenugreek (%100)
=k FOr et U s 264b 114 be 3.01b
=l Hyssop : Fenugreek (%650:%50)
%75 IO el s VO By 33la 137 be 462a
F.C. Hyssop: Fenugreek (%75:%25)
VD el s Y0 By 131¢c 1.15be 154¢
Hyssop : Fenugreek (%25:%75)
e g 1.00¢ - 1.00¢
Hyssop (%100)
P el - 1.00¢ 1.00¢
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Table 6- Analysis of variance for aggressively, system productivity index and actual yield loss of hyssop and fenugreek intercropping
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ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
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Table 7- The mean comparison for system productivity index and actual yield loss of hyssop, fenugreek and sum of two plants under
different moisture and cropping patterns
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Table 8- The mean comparisons for aggressively of hyssop and fenugreek under different moisture condition and cropping patterns
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Abstract

The field experiment was carried out as spilt plot experiment with four replications based on a
randomized complete block design at the University of Shahrekord's research farm in 2017-2018 to
investigate the competitive indices and yield of two medicinal plant species, namely hyssop and
fenugreek. The main plot has two soil moisture levels, with irrigation after drainage at 25 and 50%
of field capacity. The sub-plot had five levels of planting pattern, including 100% hyssop, 100%
fenugreek, hyssop 50%: fenugreek 50%, hyssop 75%: fenugreek 25%, and hyssop 25%: fenugreek
75% based on replacement series. The results showed that under drought stress, the land equivalent
ratio (LER) of hyssop intercropped with fenugreek was higher than mono-cropping, with a
significant difference (p<0.01). In this study, intercropping hyssop (50%) with fenugreek (50%)
under mild stress increased the LER by 25.6% when compared to mono-cropping. When compared
to mono-cropping, the average total relative density (K) increased in all intercropping ratios, and the
total actual yield loss (ALYt) was positive in all intercropping ratios, indicating the usefulness of
intercropping the two plants. Overall, the highest value of the system productivity index (SPI) was
obtained in the intercropping hyssop (75%) with fenugreek (25%). Finally, intercropping hyssop
with fenugreek can increase the productivity of a hyssop cultivation system.

Keywords: Lamiaceae, Land equivalent ratio, Legume, Productivity, System productivity index
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1. Glycine betaine (GB)
2. Sodium nitroprusside (SNP)
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Table 1- Average temperature and total rainfall in growing season in two years

olo Lo (1Sl Y
Month Average temperature (°C) Total rainfall (mm)
2017 2018 2017 2018
i 5.9 576 15 16
January
- l_ .
SO 65 9.99 49.9 20
February
05983k 125 171 21.4 2
March
R Sl 18.9 17.9 20.4 322
April
S 26.9 233 142 17.8
May
dloy 30.86 2952 0 0.7
June
el 31.02 28 238 0.0
July
B e 29.86 30.4 0.0 0.0
August
AR 25.7 26.3 0.0 6.5
September
Obhtes 19.1 175 0.0 35.1
October
Sk 13.7 125 2.0 0.6
November
> 7.21 6.59 0 1.2
December
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Table 2- Physical and chemical analysis of the field soil

5 T oolo o - T e N .
D"A:h g " EC  pH O3 eeely s ool e gy S ob cde
P reanic N K P Fe Cu 2Zn Mn Sand  Silt  Clay
matter
(cm) (%) (dS/m) (%) (ppm) (mgrkg) (%)
0-30 0.19 105 72 002 110 4 242 046 055 405 63 24 13
W3 b o8 ) S8 L s sl 5 o3sr SR 5o eSS VP S el bl

(Bagherabadi et al., 2019)
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Table 3- Analysis of variance of yield components of cotton as affected by sowing date, time of foliar application and type of stress

modulator
ax e
s 2abo i w9y a5l olaxy wly as Ll olaxy 30 0jef Slowy A 039€ Sy
S.0.V. ‘Z‘::’ Monopodial branch Sympodial branch Open boll Closed boll
I Jw
B g Bde e Jide epde Jide e
year 2ed year 1th year 2ed year 1th year 2ed year 1th year 2ed year
)l_’s . 2 0.04" 0.03" 0.08™ 0.18" 0.03" 11.2* 0.07™ 5.20"
Replication
““S &b 1 5477 10.0™ 536" 171 70.5" 713** 40.4™ 636"
Sowing date (A)
Uas-
£ 2 0.06 0.07 2.18 2.99 0.14 8.8 0.23 0.87
G‘ L*J’b_“’ obs 1 0.01™ 0.30™ 34.2™ 23.9" 37.8" 20.3** 0.01™ 89.4™
Foliage time (B)
23S Jposs 1417 0.87" 33.9™ 50.4™ 12.4™ 15.7** 0.76" 66.7"
Modulator (C)
AxB 1 0.91" 11.77 5.677 0.02" 1.26™ 9.6"™ 0.38™ 114™
AxC 3 0.35"™ 2,147 2.33" 2.09™ 0.28" 3.1 1.49" 37.57
BxC 3 0.93™ 0.12" 3.05" 0.81" 8.16™ 11.77 0.32" 5.14"
AxBxC 3 0.31ns 250" 1.05™ 0.54" 2.02" 20.5™ 0.26" 6.70"
E 28 0.19 0.20 0.71 2.27 1.53™ 2.66 0.30 1.62
CV (%) 23.3 22.6 8.88 10.5 20.5 23.1 318 17.9

*k %X g

Aoy ) 50 mhaw ;o o e lo pre s uT A
ns: not significant; (*) and (**) represent significant difference at P < 0.05 and P < 0.01, respectively.

G 0uiS w95 g (Bl Jelme loj (ublS g yb T o Ay s g BNy S0 Salam & Shas il g 55 s -F Jgan
Table 4- Analysis of variance of biological, seed cotton, lint and seed of cotton as affected by sowing date, time of foliar application
and type of stress modulator

a0

s alie I by 95 kes N/ 23 9,5 Los
S.0.V. ‘SdF) Biological yield Seed cotton yield Lint yield Seed yield
Jol Jbe ped Jlo Jsl Jbe ped Juo Jsl Jbo ped Jbo Jsl Jbo psd Jbo
1th year 2ed year 1th year 2ed year 1th year 2ed year 1th year 2ed year
)l.)s; . 2 9168™ 94556 25" 137456™ 3683™ 15581" 4314 60479
Replication
““S &b 1 8259332™  15163™ 1831055 45238™ 593597  5745773™ 339554  18739826™
Sowing date (A)
UI‘? 2 11827 1560 62500 111723 31252 6961 5370 62914
wohdsbe ols g aagem 2187 3144427 8213727 253447 74808 161246  400416™
Foliage time (B)
PXviiy Ji iey ok ok . *x ok ok . .
3 1689059 189070 506892 644162 88935 103152 177219 236079
Modulator (C)
AxB 1 19562 1200 19805™ 552767 1025 51822™ 11817" 266090
AxC 3 500168" 194037 75355" 481259 11103" 79093™ 29833" 172718
BxC 3 270604" 1366" 17517™ 49199" 3006™ 6963™ 7392 21413"
AxBxC 3 353566 3396" 4480 29274 727" 4729™ 2700™ 12146™
E 28 111184 21914 16708 16044 2543 3690 10067 7647
CV (%) 8.53 5.80 9.19 10.6 11.2 149 104 11.2

F* % ns

Aoy ) 50 mhaw (o o gme o pire s oS A
ns: not significant; (*) and (**) represent significant difference at P < 0.05 and P < 0.01, respectively.
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asle ol e i (Akramghaderi et al., 2003)
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L slaws 3B citS o 1 oo 0558 ey slaasls
(Bagherabadi et al., 2019) ol 60,5 loy (i3l ias,
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4 by (VIF) iug, a5l slasy o ity Jol Jlo jo
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Table 5- Interaction between planting date and time of stress modulator application on monopodial and sympodial branches

wly asls olaas
Sympodial branch

‘5»23.3.9) as Lo olowy
Monopodial branch

pe> Jb Jsl Jbo pe> Jlo Jot J
Second year First year Second year First year
+ 28 +pulS +polS
EXISPY- LAY SR3055E LY SB0)sE LN Ro0j5E + A R
Flowering+  Flowering Flowering+  Flowering Flowering+ Flowering Flowering+bolling  Flowering
bolling bolling bolling
10.15a 827hb 11.75a 9.37b 1.97b l1l4c 1.70b 145b &b
Early
743c 6.59¢c 8.95¢c 7.95¢ 1.90b 3.05a 210a 240a “SL"TU
ate

(FLSD, a=0.05) 35l s cine (5,bel GLES o by 12 40 aslin By, sl ls slouSilie

The means with similar letters in each column are not statistically significant (FLSD, a=0.05).

2 (20098 Al g (aulS Al o aS w0 Sl @

ol [SRUUW) aS ..\405.’ d..>|9.4 C;)JLJ"‘"L’ LngLAQ LJ MLA)T k)"‘
BF al> o 0 SNP G pas 5 oS o aelsl Ling, o,
LS 5 b ST aiile i, clase,sp B odd e
Lado et al., ) wgd odgs (5 i g poml 00isS Lablea
2l e gy ezl slaxs Lial38l T axs a5 (2016
G oo el 230398 + 235 al>,0 ;0 SNP Gyme g
Olis 1) stasy a3li (nyieS 5 edsed San o At il

REV- N

g wols jle o ol Jlo 5o (g, a3Ls slass (n UL
e b g5 s (UFY) (aalS alope o (il Joons
(V1)) wo0jse +palS 5 al>ye ;5 GB (3L Jol=e
ol e L (s fosine slis Jol Jlo 53 45 a5 oaslis
e SBbJslme b opge Jlo 0 5 (palS al> e o SNP
riaS g St asejst + plS al> s 4o SNP 5 aals
d>pe 0 SA LAhdslme 4 bgye siuy, als sl
SA (sl Joone L (5 5 simn LI 45 3 msaisi + 20l
(F Jgaz) olas s palf al> o 5o
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Table 6- Interaction between type and time of stress modulator application on monopodial and sympodial branches

ol as Lo olaws gy 4L olasy
Sympodial branch Monopodial branch
p9o Jb Jsl e p3s Jb Jsl s Jasi g9
Second year First year Second year First year 0diS
P P ol +ols Modulator
SR059 o SR059¢ ol R055E >l SR059 ol type
Flowering +  Flowering Flowering +  Flowering Flowering +  Flowering Flowering +  Flowering
bolling bolling bolling bolling
7.10s 7.40 cd 5.70d 8.80¢c 2.53ab 2.10b 240a 241a el
Control
10.2b 8.20c 750 b 105b 291a 1.12d 191ab 1.70 bc GB
116a 9.85b 10.1b 113a 182¢ 1.86¢ 21ab 1.6 bc SA
122a 95b 10.1b 116a 2.63 ab 2.16b 121c 2.01ab SNP

(FLSD, 0=0.05) %, ,ls gixe & Lol Bl o2 b g o 0 alie By, s o Sl
The means with similar letters in each column are not statistically significant (FLSD, 0=0.05).

cls e ialosl sles Ulexst () JSis) coslas gl cosls oS oS g8 5 <udlS )b blite 51 o Sles auslie

b ond el GB Gran ;500 sgm 5l 5 009 (b 65 gy 4L slaws i ag Jlo ,o a5 ol slas g pel

S Gl g g (S ad) slaggeyse g sl oS o5 5 3b ctls 0 GB il Jslone 4 by

slaws oid, UL o7 ass a5 (Kurepin et al., 2017) Gl cls aals Jles g SNP sl Jolwe b ls cne
S sy, slasly 5 aals [l a4y bayye oingy asli olawd o i g bl

» GB obdslre b sl s Solds 5 0g il culls

O = L

Early Late

ab

ab

22

gy Al oo

Monopodial branch

Control GB SA SNP
Gl 00olS Lo £
Modulator type
Lgyasll oloxi p i sroascS Jowi g5 9 CollS o ,U ol 51 -) JSCi
Figure 1- Interaction between planting date and time of stress modulator application on number of monopodial branches
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Table 7- Interaction between planting date and time of use of stress modulator on open and closed boll number
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Figure 2- Interaction of planting date, foliar application time and type of stress modulator on the number of open bolls
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Figure 3- Interaction of planting date, foliar application time and type of stress modulator on biological yield
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Figure 5- Interaction of foliar application time and type of stress modulator on seed cotton yield
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Table 8- Interaction of planting date and type of stress modulator on lint and seed yield
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The means with similar letters in each column are not statistically significant (FLSD, a=0.05).
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Abstract

In order to investigate the agrophysiological response of cotton to foliar application of stress
modulators in different planting date, an experimental was conducted as split-plot factorial in a
randomized complete block design with three replications in 2017-2018. Factors were: planting date
(early (May 15 and 20, for the first and second year, and late (June 20 and 17, for the first and
second year, respectively) as the main plot and type of stress modulator at four levels (control,
salicylic acid, glycine betaine and sodium nitroprusside) and time of stress modulators application
(flowering and flowering + bolling stage) as a factorial in the sub-plot. Both in early and late
planting date, foliar application in flowering+bolling stage increased the number of reproductive
branches, number of bolls per plant, seed cotton and lint yield. The highest number of bolls per
plant was obtained in early planting date by foliar application of glycine betaine (15.7) and in late
planting date by foliar application of salicylic acid (8.7). While salicylic acid foliar application
increased the seed cotton yield in early planting date (47%), but in late planting date, seed cotton
yield did not respond to the stress moderator application. In both flowering and flowering+bolling
stage, the highest seed cotton yield was obtained by spraying sodium nitroprusside (1265 and 1537
kg/ha, respectively). In terms of lint and seed yield, in early planting date, foliar application of
sodium nitroprusside and in late planting date, foliar application of salicylic acid was better than
other modifiers. Overall, the results of this experiment showed that sowing at the appropriate date
and foliar application with salicylic acid in the flowering + bolling stage is the most appropriate
treatment to obtain the highest seed cotton yield in saline condition.

Keywords: Cotton yield, Foliar application, Planting date, Phytoprotectants, Salinity stress
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Table 4- P & N fertilizers interaction effects on root volume, chlorophyll a and Chl a/Chl b of Barazambal in flowering stage (all
values are for one plant)

o e oo B AN EIL JE
Treatment (Fé ?n%t. ;?;L;Tf; Cmfg'iogmll)a Chl a/Chl b

NPy 11.4° 0.288" 1. 46 cof
NP, 15.1¢% 0.287f 1.31 %
N3Py 20. 1t 0. 413 2xd 1.90%®
NPy 20. 2% 0. 407 2 1.932
N3P, 14.8 % 0. 306 ¢ 1. 55 bede
NP, 18.9°¢ 0.380 1. 45 cdef
N3P, 18.7°¢ 0. 425 1. 46 cof
N4P, 18.8°¢ 0.354 ¢ 1. 39 ¢f
N;P; 13.7°¢ 0.261f 1.12f
NP3 17.4 0.294 ¢ 1.141
N3Ps 22.8% 0.4642 0. 68 2«
NP3 19.9% 0.455 % 1.822
NP4 15.2% 0.275° 1.25¢
NP, 18.4°¢ 0.370« 1. 44 cdef
N3Py 24.5¢2 0. 394 b 1. 36 %
N4P4 22.5%® 0. 396 > 1. 50 coef
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N1, N2, N3 and N4 are equal to 6, 12, 18 and 24 mg nitrogen per kg soil respectively, and P1, P2, P3 and P4 are equal to 4, 6, 8 and 10 mg
phosphorus per kg soil, respectively. Means in each column with the same letters are not significantly different in 95% of probability based

on Duncan test.
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Abstract

The first step in cultivating wild medicinal plants is to observe how they respond to agronomical
treatments in controlled environments. In 2017, this experiment was carried out at the Ferdowsi
University of Mashhad's Research Institute of Plant Sciences to investigate the morphological and
physiological changes of the medicinal plant Barazamble (Proveskia abrotanoides). With three
replications, a factorial experiment based on randomized complete block design in 6, 12, 18, and 24
a/kg of nitrogen (N1 to N4) and 4, 6, 8, and 10 g/kg of phosphorus (P1 to P4) was used. P4 (17.77
umol.m2s?, 7.44 and 1.70 mmol.m?s?, respectively) and N4 (16.88 umol.m2s?, 8.62 and 1.74
mmol.m2s?, respectively) had the highest photosynthesis rate, transpiration rate, and stomatal
conductance. In terms of photosynthesis and transpiration rate, there was no significant difference
between N3 and N4. The highest chlorophyll a content (0.464 mg. g™w) was found in the N3P3
treatment, while the highest chlorophyll b content (0.464 mg. g™s) was found in the N3 treatment.
The P4 and N3 treatments had the highest root dry weight, while the N3 and P3 treatments had the
highest shoot dry weight, biomass accumulation, root/shoot ratio, total biomass, and root volume.
More research is needed before recommending fertilizers, but the third level of nitrogen (N3) and
phosphorus (P3) application had the greatest effect on the measured traits of Proveskia
abrotanoides.

Keywords: Biomass accumulation, Photosynthetic parameters, Root volume
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(cm) ds.m) (%) (ppm) (ppm) (ppm) (ppm) (%) (%) (%) (%)

1Yas-1ray oo el
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2018-2019 0-30 0.61 7.63 6.02 0.74 411 256 74 0.76 23 44 33 Clay
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Table 2- Combined analysis of variance (mean squares) physiological and technological characteristics of sugar beet
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Ola po (uiileo
Mean of squares
&l s’ @bio 83137 4 o o RVEIRWES
Source of variation df Sl4395 Colan Fwgid Js g 5 A aiy 8,5 hos
Stomatal conductivity  photosynthesis active  White sugar Root yield
rate percent
Jus 1 0.012" 1.051" 0.164™ 0.104"
Year
> 4 0.037 0.200 0.237 105.37
Error
S ol 1 0.245% 0.000™ 0.128™ 779.817 *
Planting method
05_) 1 0.095* 260.630%* 36.964* 5076.059*
Cultivar
e 3 0.026 = 362.33+ 29.902+ 2184.002 **
Fertilization
oy x =l bl 1 0.023 * 0.444 0.000" 32982
Planting method x Cultivar
5% el gl 3 0.001 " 0.062 " 0.137 " 108.094"
Planting method xFertilization
Xt 3 0.000 ™ 11571 5739+ 125.506°
Cultivar x Fertilization
a;fx ﬂ,s X ColS u‘-" 1
P|anting m)ethod X Cuﬁivar 3 0.000 ™ 0.324 ™ 0.282 "™ 99.307 *
xFertilization
Jlo Xl | 1 0.011" 0.000™ 0.042 " 3.208"
Planting method x Year
Jlx o5, 1 0.000 ™ 0.000™ 0.241 " 1245510 °
Cultivar x Year
e 3 0.000 " 0.000™ 0.151" 11,7777
Fertilization x Year
[°§)x W[S U"’-’-‘)‘ XJL‘J ns ns ns ns
Year X P|anting method x 1 0.000 0.000 0.028 43.888
Cultivar
¢5S>< bl Q“"l)] xJL..;
Yearx Fertilization x Planting 3 0.001™ 0.000" 0.098 ™ 5.451"
method
oyl 3 0.000 " 0.000™ 0.345 " 17.707 "™
Year xCultivar xFertilization
095 X 08X cils Ll ] x
Yearx P|anting method 3 0.004 ™ 0.000m 0.098 "™ 11.790 "
xCultivarx Fertilization
- 60 0.003 0.60 0.339 38.004
Error
T 11.12 2.364 4.855 7.614
C.V (%)

do 0 S Jleil mhaw o ls gixe BB s o 1o iy Jloi| mhaw 5o ls gxe SUS 3 lo sxe Bl pae NS
ns, not significant;*Significant at the 5% probability level, ** Significant at the 1% probability level
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Abstract

Autumn planting of sugar beet has more water use efficiency and agricultural advantages than
spring planting. In order to investigate the possibility of autumn planting of two sugar beet cultivars
and compare their root yield, a study was conducted in the Faculty of Agriculture of Lorestan
University during two cropping years (2017-2018 and 2018-2019). This study was conducted in the
form of a split factorial design with three replications. The main factor has two levels and includes
planting method 50-50 (P.1), 25-50 (P), and the sub-factors including two varieties of autumn sugar
beet (Rosagold and Chimene) and four levels of fertilizer (F1: application of 300 kg.ha™ nitrogen
(Control), F,: application of 270 kg.ha' nitrogen and foliar application of zinc sulfate, F3:
application of 240 kg.ha® nitrogen and foliar application of zinc sulfate, F4: application of 210
kg.ha* nitrogen and foliar application of zinc sulfate in the amount of 5 per thousand. Rosagold
cultivar with F, treatment significantly (p<0.01) increased the photosynthesis active rate. The
highest amount of stomatal conductance was observed in P1 planting arrangement with Rosagold
cultivar. The highest CGR (16 g.m2.day™) and root yield (98.70 t.hal) were obtained from P
planting arrangement, Rosagold cultivar and F fertilizer level. According to the obtained results, it
can be stated that zinc sulfate foliar application has the ability to compensate for the reduction of
nitrogen consumption by 10%, without reducing the yield and quality of autumn sugar beet.

Keywords: Chimene, Growth degree day, Leaf area index, Rosagold,
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Table 1- Some physical and chemical properties of the soil at the experimental site
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Table 2- Analysis of variance (mean squares) of qualitative characteristics and grain yield of soybean affected by seed pretreatment
and foliar application with marjoram extracts
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SOV &l Sy Sy Membrane . 2 .
e df  Flavonoid  sopuble stability ~ Anthocya Sype Pods Grains Grain
nin RWC number  number yield
sugars
per plant  per pod
)l‘& 2 0.2 155.15™ 87.1" 37.63" 132.01"  6043.62" 0.12" 92828.66"
Replication
BRUBIER g - - o
Seed pretreatment 4 2.14" 82.56" 21.15" 7.36" 114.2 35.3" 3.29 12090.75
A
b Joloee
Foliar 2 15.74" 517.59" 260.22" 113.11" 721 3916.82" 243" 1565.2"
application (B)
AxB 8 2.28™ 155.9™ 320.13" 12.31™ 11.5™ 89252 0.64™ 2165.2"
Uas-
E 28 10.47 166.94 40.16 27.9 12.32 166.45 0.32 3686.66
rror
C.V. (%) 14.01 24.47 20.40 10.18 14.25 16.66 23.16 14.20

*and ** significant at the 5 and 1 percent. ns: non-significant.
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Figure 1- Mean comparison of flavonoids affected by foliar application with marjoram extracts
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Figure 2- Mean comparison of soluble sugars affected by the combination of seed pretreatment and foliar application of Marjoram

extract
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Figure 3- Mean comparison of membrane stability affected by the combination of seed pretreatment and foliar application of Marjoram extract
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Figure 4- Mean comparison of leaf anthocyanin affected by foliar application with marjoram extracts
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Figure 6- Mean comparison of pods number per plant affected by the combination of seed pretreatment and foliar application of
Marjoram extract
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Figure 7- Mean comparison of grains number per pod affected by the combination of seed pretreatment and foliar application of
Marjoram extract
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Abstract

An experiment was conducted in the research field of Shahroud University as a factorial based on
completely randomized blocks in three replications to study the effects of marjoram extract on some
qualitative characteristics and grain yield of soybean. The first factor was foliar application of
extract in three levels (distilled water spraying, extract spraying of 40 and 60%) and the second
factor was marjoram extract in five levels (no pretreatment, pretreatment with extract of 40 and 60%
each for 6 and 9 hours). Foliar applications of 40% and 60% marjoram extract increased leaf
anthocyanin by 11.2 and 6.5%, respectively, when compared to the control. The highest grain
number per pod and grain yield were observed after a 6-hour pre-treatment with concentrations of
40 and 60% extract, followed by a foliar application of 40% extract. Pre-treatment with
concentrations of 40% and 60% for 9 hours increased relative water content by 34% when
compared to the control. Foliar application of 40 and 60% marjoram extract increased leaf flavonoid
content by 1.56 and 1.71%, respectively, when compared to the control. According to the findings, a
pre-treatment with a 40% concentration for 6 hours followed by a foliar application of a 40% extract
is the best treatment combination for improving the quality characteristics and grain yield of
soybean.

Key words: Anthocyanin, Flavonoid, Medicinal plants, Soluble sugars
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Table 1- Soil characteristics in site of experiment
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YA mgkgl)  (mgkgl)  (mokg)  (mgkg?) (mokg™) (%) P
7.62 23.2 360 112 1 7.66 0.075 6.8
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Table 2- Chemical characteristics of the water used in the experiment
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@ Ao Na* HCO; cr SOZ Mg +Ca? oH
SAR
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4.2 8.8 30.7 35 36.2 15.9 24.6 7.6
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Figure 1- The trend of leaf area index (LAI) changes under different foliar spraying treatments during the growing season
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Table 3- Analysis of variance of growth indicators of different barley cultivars

] ]
3 x 5 e g = :
2 3 3 3£ 3 g h c 5 < . ° s
3 o § 2 3 g J 38 3= R - S s,
> 9.,_ © 4 2 a3 = Q~E ~ O = o > K
3 © = © = J 5 38 3. E ER= ’imm = p g
1 b = 8 S 5 ) E I -9 2 8 K
% xE wE ig 5 3 12 % ® 2 5 i
R P 30 k) 3] 3 K \%9 @
b4 4
ijlek 2 0.451* 4399.845 ™ 0.48 31.62"™  0.00000001™  0.0000001* 5596.2 777128.89
oc|
G"I;LTMN 4 2,617+  21237.81* 109.7# 31.52¢ 0.00000001" 0.0000001**  1385188.56**  25878945.97**
oliar
EUb 8 0.062 1675.7 1.04 10.57 0.00000001 0.0000001 157169.08 679935.96
rror
f“'s_) 2 2.102* 9772.6* 151.31*  97.31**  0.00000001**  0.0000001* 5205835.98* 1746532.98**
Cultivar
B m_'é)
gl 8 1.364*  105231.05**  88.47** 24.39* 0.00000001**  0.0000001* 180536.98*  182103898.98**
% Foliar
Cultivar
EUb 20 0.540 2139.210 0.86 10.59 0.00000001 0.0000001 90150.698 115891.09
rror
oy
R 23.50 5.11 4.22 41.51 7.3 27.64 7.81 7.87
C.V (%)

G pas g 0oy S oy ity e )0 (55l e by oS5 44 NS Palall

*** and ™ represent significant at of 5% and 1% probability level and not significant, respectively
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Figure 2- The trend of changes in the leaf area index of different barley cultivars during the growing season
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Figure 3- The trend of total dry matter (TDM) changes under different foliar spraying treatments during the growing season
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Figure 4- The trend total dry matter accumulation changes in different barley cultivars during the growing season
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Figure 5- The trend crop growth rate (CGR) changes under different foliar spraying treatments during the growing season
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Figure 7- The trend of net assimilation rate (NAR) changes under different foliar spraying treatments during the growing season
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Figure 10- The trend of relative growth rate changes in different barley cultivars during the growing season

laoibsbe pilo b o] Glis a5 s Jols aals Ly
S Bl slome b o5 col ] 51 (S b g jlocine
et b oo G b gme b 4 Sy mhe
A i e b Sy omhe S G )l
o oanlice ==+ /VFA) oo 0B, Cagps o(T=—+/VEO )
et s lS L a5 el )] oazmo sl el ol a5 (B Jsaz)
oIP S e S (oend 0D g g A O
b b ole ;o S mhe Cawd Olpnss &g, b o
ﬂugwmum)yésb)oﬁwlci}lujb
209 95 6 Sp e Suns I b o8l Joloe
N353 S pp s S s 3l 55y Slilges 45 Jl>
WAl ma bl Dol oAb el ple g 09

() s

2 e Wy Sy gy 50 LB el Blie S
blae 1Y Jgoz) o Slopme doys S Jloix] mhaus
@ barye Jl oS a8 ol Glis (asS 68) 5 (AL gl
Bgomnd 3onST g brwg Jl cn iy g el Slidgw
s Sl Sl i) o, 50 (F Jgoz) ois Jol>
sl S I 5 WS F e ab, Cep Sl
oo 085 53 D (o Ay S s B o ey Sl
ELRNEA VUV S WLV JONINE 1 .| INSUOWIL V- Y] PR (N E SN
O Jgoz) o Jol> (59, Sllg lawgs il oyt
)oﬁf@@»Wbewaﬁbmf|Jthﬂ»w
Oipig (Y Jgaz) 0 o s aope S Jleixl gzl
Qiawlﬁuyb&)gww@gsﬁc@w

Sy phe Cad eSS 0e e gxe 0L Jolone ple b



s S G Lyl i g2 o) 8 Slas 5 0y 3 g0 Sl SRS 5 2 2t il slne 5T )|

Water o1 -l

0.035 SA ol L L
0.03 \\ K2504 lsy lidgun

0025 % = = o= SOD jbgas a5
i =
i E 0.02 \\ Znso4 &9, QL&J;«J

s N\
4 & 0015 ‘\\
% ©
v 3 o001 S
b Y
~ »
0.005 SOOI
s —
0 A et -

193 §

-
D O MM~ W0 oo M - (2]
OO d d N AN ANOMSTS I I LW O O O~ MN~ o0 o
D I I I I I I I I | — —

bS5l 39,
Day after planting

ady Juad (b 0 (il Jolore ilisko (5 ylowi i O g gl o Oy Wigy — 1 S
Figure 11- The trend of leaf area ratio (LAR) changes under different foliar spraying treatments during the growing season
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Figure 12- The trend of leaf area ratio changes in different barley cultivars during the growing season
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Table 5- Comparisons of the mean effect of foliar spraying and cultivar on evaluated traits of barley
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In each column, there is no significant difference between treatments with common letters according to LSD test.
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In each column, there is no significant difference between treatments with common letters according to LSD test.
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Table 6- Correlation of growth indices of different barley cultivars
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Abstract

In order to investigate the effect of foliar application on some physiological indicators of growth of
barley cultivars, a study in the form of split plots in the form of complete randomized block design
with three replications was performed at Kabutar Abad Agricultural Research Station in Isfahan in
2017-2018 cropping year. Treatments included five levels of foliar application ie: no foliar
application, zinc sulfate, potassium sulfate, salicylic acid and superoxide dismutase in the tillering
phase with an interval of seven days and in three turns, in the main plots and cultivar factor
including Goharan, Mehr and Armaghan were placed in the sub-plots. Irrigation was complete and
limited. The results showed that foliar application of zinc sulfate increased the leaf area index
(50%), relative growth rate (11%), leaf area ratio (54%) and grain yield (18%) compared to the
control and the highest leaf area index and leaf area ratio were obtained by the Armaghan cultivar.
The highest total dry matter (1027 g.m?) content and crop growth rate (24.17 g.m2.day?) were
obtained by salicylic acid and the highest net absorption rate (10.99 g.m2.day') was obtained by
control solution. During the growing season, the highest amount of total dry matter, crop growth
rate, net absorption rate and relative growth rate were produced by Goharan cultivar compared to
other cultivars, which indicates the optimal use of environmental conditions and higher yield
production.

Keywords: Potassium sulfate, Salicylic acid, Superoxide dismutase, Zinc sulfate
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Table 1- Soil characteristics of experiment site

Colan
Gl o é_’ s R Awd i oS ol s 958 eels
Year of H " K P Total N ocC Fe Zn S Ca
experiment P ( d'gfm) (ppm)  (ppm) (%) (%) (ppm)  (ppm) (%)  (ppm)
2018 7.32 0.60 195 12.0 0.11 1.08 98.6 3.2 2.2 38.1
2019 7.29 0.55 218 10.8 0.09 0.81 39.4 21 0.14 42.1
a3l 53 oolisl 390 CwgeeS Sluogias =¥ Jyu
Table 2- Characteristics of used compost in experiment
- colon -
ool Jlw S mow el SRS IS ofeyd (IS Caghb,
Year of i Na K P Total N ocC Humidity
experiment EC (%) (%) (%) (%) (%) (%)
(dS/m)
2018 2.35 0.60 0.72 1.25 1.58 20.31 18.77
2019 2.75 0.50 0.31 1.60 1.66 21.32 18.14
iy Jead Jgb 50 GialosT plonil i casliblgn lellbl -¥ Jgazr
Table 3- Meteorological information of e experiment site during the growing season
ol dagtasl TSP W RN W
(cudloy b cudls o3l J 7 Ol Mean of Mean of
Months of growing season Year of Rate of rainfall humidity temperature
(from planting up to experiment (mm) @) ©C)
harvest)
g 2018 12.0 75 19.0
April-May 2019 61.3 77 19.1
ityes 2018 16.4 74 234
May-June 2019 13 72 25.0
5 2018 14.0 74 284
June-July 2019 54.6 76 26.7
ols 5o 2018 88.6 78 27.2
July-August 2019 22.1 76 25.9
J 2018 7.0 77 25.1
August-September 2019 79.7 83 23.3
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Table 5- Mean comparisons of interaction of irrigation and compost on seed yield, plant height, chlorophyll a and total nitrogen of

peanut
. e . 03955
G Cows g’ 4ils o Sloc ag el a Judg L5
Irri a{{ion Compost ~ Seedyield  Plant height ~ Chlorophyll a o
9 (ton/ha) (kg/ha) (cm) (mg/gFW) Total N
(%)
ol oo C1l 1109d 61.41d 7.21d 5.38¢c
Non-irrigation C2 1344 ¢ 67.12¢ 8.65¢ 6.00b
bl sl c1 1498 b 73.83b 9.93b 6.29a
Applying irrigation C2 1576 a 81.79a 10.56 a 6.38a

5105 5508 LLSD (5051 Lulul 2 0o ys O zhans 10 (6 ko sime BUS oS jie By (gl sl Silee
Means that have a same letter, have not significantly different together at 5% based on LSD test.
A CegeaS HLS )0 5 B B pas g Bpae pas i 5 4 C2 4 CL
C1 and C2 are non-consumption and consumption of 5 tons compost per hectare, respectively.

il aigr gl ailo o Slas p (595 9 CawgnoS Jiliio 51 5SSl lulio —F Jgu

Table 6- Mean comparisons of interaction of compost and nitrogen on seed yield, plant height of peanut.

CowgaoS’ 059y ails o ,Shos ag el
Compost Nitrogen Seed yield Plant height
(ton/ha) (kg/ha) (kg/ha) (cm)
0 1160 f 64.58 f
20 1256 e 66.50 ef
C1
40 1356 d 69.25 cd
60 1443 ¢ 70.16 ¢
0 1233 e 67.91de
20 1450 ¢ 74.00 b
c2
40 1555 b 77.50a
60 1603 a 784l1a

25505 55055 LLSD (yg05] (bl 12 0o j0 0 s 0 (6 ko sime B oS e By sl sl Sileo
Means that have a same letter, have not significantly different together at 5% based on LSD test.
Al CrgeaS SR 30 5 O Bpan g B pae pas od 5 4, C2 4 CL
C1 and C2 are non-consumption and consumption of 5 tons compost per hectare, respectively.
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Table 7— Mean comparisons of interaction of year, irrigation and nitrogen on seed yield of peanut

- s "
Jbe okl 0I95 ails o )S-Ln.c
igati Nitrogen  seed yield
Year Irrigation kg/ha) g
LS)L.:-.'] pos
(Non-irrigation) 0 9209
L1
inigat 20 1144
(Non-irrigation)
L]
 imigat 40 1270 de
(Non-irrigation)
L1
imigat 60 1401 ¢
(Non-irrigation)
2018 e
s i 0 1367 ¢
(Applying irrigation)
Lol |
e P 20 1507 b
(Applying irrigation)
LT |
s i 40 1618
(Applying irrigation)
LT Jlael
e it 60 1623 a
(Applying irrigation)
L
o inigat 0 1114 f
(Non-irrigation)
(]
o migat 20 1235
(Non-irrigation)
L
- imigat 40 1305 d
(Non-irrigation)
(]
it 60 1424 ¢
(Non-irrigation)
2019 i
o P 0 1385 ¢
(Applying irrigation)
Lt |
o o 20 1526 b
(Applying irrigation)
LT Jlael
e P 40 1630 a
(Applying irrigation)
Lt |
o e 60 16432

(Applying irrigation)

5505 5505 LLSD (5031 ulul 55 0o p0 O gmhaws 0 (5 lo cime BT oS e By 5lls sloSile
Means that have a same letter, have not significantly different together at 5% based on LSD test.
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Figure 1- Effect of compost on pod length of peanut
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Table 8- Mean comparisons of interaction of irrigation and nitrogen on pod length and total nitrogen of peanut.

&bl 039y
Nitrogen
(kg/ha)

Irrigation

Skl pos

Non-irrigation

AN
o o ©

D
o

sl Jlas!

Applying irrigation

B N o

SUE Jsb OI9r
Pod length &
(cm) Total N
(%)
2.95¢ 5.00 d
3.26 f 5.72¢
3.35e 5.97b
3.46d 6.07 b
3.70c 5.93b
3.84b 6.39a
4.06 a 6.47a
4.06 a 6.56 a

)l 5085 LLSD (051 ol 1 s ys i Jleis| s 50 (5,10 sire B S i B> S5 JBlos glls sla i Silo
Means that have a same letter, have not significantly different together at 5% based on LSD test.
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Table 9- Mean comparisons of interaction of irrigation, compost and nitrogen on dry weight of pod of peanut

LS)"‘-’T Cw guoS’ 059y Sl Sis 39
Irri a“t.ion Compost Nitrogen dry weight of pod
9 (ton/ha) (kg/ha) (g/m?)
0 88.58 h
20 92.77 gh
C1l
40 96.94 g
okl poe 60 99.48 fg
Non-irrigation 0 92.87 gh
20 105.7 ef
c2 40 108.1 de
60 111.8 de
0 111.6 de
20 113.3 cd
C1l
40 118.9 bc
ol Jlos 60 120.1b
Applying irrigation 0 119.8 bc
20 124.1b
c2 40 148.2 a
60 148.6 a

5,105 3508 LLSD (5051 (ulwl s yd i Jlotiorl gl 10 (5)l0 sime Bl oS e By o JBla (slls (slonSileo
Means that have a same letter, have not significantly different together at 5% based on LSD test.
Snd CasgeaS SR )0 5 B Bpan g B pae pas i i 4 C2 4 CL
C1 and C2 are non-consumption and consumption of 5 tons compost per hectare, respectively.
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Abstract

In order to investigate the effect of municipal waste compost and nitrogen fertilizer on yield and
some physiological traits of peanut in both irrigated and non-irrigated conditions, an experiment
was conducted as a split-split plot based on the randomized complete block design with two levels
of irrigation (irrigation and non-irrigation conditions) as the main plot, two levels of compost (0.0
and 5 t/ha) as the sub plot and four levels of nitrogen fertilizer (0.0, 20, 40, and 60 kg N/ha) as sub-
sub plot factor during 2018 and 2019. The results showed, application of 5 t/ha compost caused
significant increase in pod length, chlorophyll b and carotenoids by 9.65%, 10.3% and 16.1%,
respectively. The highest values of pod length and seed yield were observed under irrigated
conditions and application of 40 and 60 kg N/ha and seed yield was increased by interaction of 5
t/ha compost x 60 kg N/ha. With increasing nitrogen consumption, the amount of chlorophyll a,
chlorophyll b and SPAD reading increased significantly and the highest amount of these traits was
obtained by using 60 and 40 kg N/ha. In addition, seed yield in the second year (under non-
irrigation conditions and no application of nitrogen fertilizer) had a significant increase (equal to
21%) compared to the same conditions in the first year. In general, it seems that the application of
40 kg N/ha and 5 t/ha of municipal solid waste compost can improve morpho-physiological traits
and seed yield in the peanut, especially under non-irrigation conditions.

Keywords: Carotenoids, Druoght stress, Leaf chlorophyll, Pod length, Seed yield
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Table 1- Grain yield and grain yield decrease of sunflower lines under non stress and water stress conditions in 2013
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Table 4- General combining ability of lines and testers for plant traits of sunflower under non stress and water stress conditions

defa el eyl ad, RINPITER a3l ,Lab b a3 1 0,5 hos
Chiorophyll Early growth Plant height Stem diameter Head diameter Grain yield
content rate
)w/ o""u f.\.: ,o..\.c ,o..\.c pas s X
Lines/testers e s o o ) O pus
Y o Y o Y o e o o o= Non o=
Non Stress Non Stress Non Stress Non Stress Non Stress stress Stress
stress stress stress stress stress

R217 0.36 1.84# 0.23* 0.19** -4.41 0.61 -1.28 -0.45 -1.25"  -0.51 -134.20 63.59
Cc41 -0.80 -099  -0.22¢ -0.05  -10.85"  -8.94" 0.58 0.03 0.33 021 215.68 -14.61
Ccl11 1.96* 0.65 0.00 -0.02 2.07 0.83 -0.59 -0.41 0.80 0.08 -134.92 66.00
C122 -0.89 0.37 0.20 0.15¢ -4.96 -0.39 -0.32 -0.29 0.84 0.50 355.43 85.79
C123 -0.64 0.84 -0.28*  -0.22** 841" -7.17 0.66 0.97" 0.06 -0.24 345.43 81.48
C148 -2.92*= 210* 019 -0.21* -5.30 -1.94 0.74 0.30 0.60 0.45 294.53 39.21
LR32 1.52* 0.62 0.00 0.07 17.48™ 11.06™  0.45 0.58 -0.78 0.12 -437.34" -67.14
LR59 1.40% 1.19* 0.26* 0.09 14.37™ 5.94 -0.24 -0.73 -0.60 -0.62 -504.62"™ -254.31"

SE(GCA) 0.53 0.51 0.11 0.06 411 3.70 0.55 041 0.47 0.33 180.57 91.23

SE(gi-gj) 0.76 0.72 0.15 0.09 5.81 5.23 0.78 0.58 0.66 0.47 255.36 129.02
Al12 -1.16% 0.13 -0.14# -0.10% -2.35 -2.47 0.09 0.06 -0.40 -0.17 21.49 -117.90
A19 0.44 0.05 0.33* 0.022** 20.29™ 1207™ 141" 1077 0.70 021 322.41™ 289.48™
Al196 0.72* -0.18 -0.18*  -0.12** -17.93™ -9.60" 1.49™ -1.13" -0.29 -0.04 -343.90™ -171.58™

SE(GCA) 0.33 0.31 0.06 0.04 2.52 2.26 0.34 0.25 0.29 0.20 110.57 55.87

SE(gi-gj) 0.46 0.44 0.09 0.05 3.56 321 0.48 0.36 0.40 0.29 156.38 79.01

“and™: Significant at 0.05 and 0.01 probability levels, respectively
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Slas pally Sl 4 Cad jge dwoys (2017

TN 970 Jleiml mhaw o o pixe i a4 FF §F

Slao gly bS50 bl o (pally Slaye Sl
LS aS o o gme (Y Jgaz) skl Ll g0 ,0 calises

)9y Sezg el (e b Cadte ) pel) g e 3929



Yey

OISl (S Selgn 5ad9d y90 Slhuo (551 9 0 Sos (S gl yolyly 2 (S S

I it JedslS esls Fr gl s o cud ol Sy
@ bgrye Gwjeie e (nytic Zwl odg ually Sk
S Jley Lyl i 10 a0 YVA flie 4 AL12XCAL oy e
Loy 650 odis lias k3,5 (asls St g
ol el oS osg g )5 ol Bl 5l cpally 4 s
53,5 oo By yen 50 Slloor] iy goad 5 Fwgid (liee
OS] glany ym IS s,y 4o (Al et al., 2014)
Sl ol BIF Jdg 5 atls Cate ejeie

(Darvishzadeh, 2012)

o5 g Jly okl bbb jo plo Slidl slay yoe alize
o o e (eSloe (o) sl 0dd 03,5l £ ooz o
i Olhe e e (p e g (oS &S ol plas
Sy Sy g (do)s of0) a5 Llpd o b jlad 4 by e
Slao dad 3550 40 09 (o, YYIY) Jloy Laslpl jo adsl
@ S 25 Ll 50 Slho o e (Sl (o2 9590
o)ls cillas K0 Liegh mls L as il yials Jbs
Jibo ks esls caws gl (Darvishzadeh, 2012)

9 00 Cude (Sush, Lulyh 50 p2 50 Jlo e (slam o e

(S G5 g Jgemo 6 3lal bl 50 (310 LT Glauy yud ild & Ko (oo S pdyeaS F -0 Jous
Table 5- Specific combining ability of hybrids in sunflower for grain yield under non stress and water stress conditions

All12 Al9 A196
Hybrid e pis (S and e pae o e pas o
Non stress Stress Non stress Stress Non stress Stress
R217 -214.48 -106.52 -10.57 173.40 225.04 -66.88
C41 288.28 -185.99 -1038.25* -38.40 749.97* 224.39
C111 228.38 316.50" 67.79 -24.88 -296.17 -291.63
C122 -372.21 3.94 402.10 17.80 -29.89 -21.75
C123 -46.61 5.02 258.17 -77.89 -211.56 72.86
C148 -208.21 -105.01 -91.00 55.05 299.21 49.96
LR32 64.47 12.71 -31.12 -30.50 -33.34 17.79
LR59 260.38 59.34 442.89 -74.60 -703.27* 15.25
SE(SCA) 312.752 158.018
SE(Sij-Sk|) 442.298 223.471

“and™: Significant at 0.05 and 0.01 probability levels, respectively
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(Safavi et al., 2011)
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Table 7- Simple correlation coefficients between traits of sunflower under non stress (above diameter) and water stress (under
diameter) conditions

g5 sl adglady ey

Wg glis ablu s ails o Slos
Chlorophyll Early growth - - Head S
content rate Plant height Stem diameter diameter Grain yield
S5 el 1.00 0.39 0.30 -0.17 0.06 -0.25
Chlorophyll content
aelgl ) S 0.47" 1.00 071" 0.28 0.17 0.13
Early growth rate
Sy )| 0.38 0.74" 1.00 0.65™ 0.20 0.22
Plant height
‘”L‘_)J"s -0.08 0.36 057" 1.00 0.44" 0.62"
Stem diameter
d‘b’]‘” -0.35 0.00 0.23 0.20 1.00 0.71™
Head diameter
s o,Shae -0.12 050" 057" 0.60™ 047" 1.00
Grain yield

“and™: Significant at 0.05 and 0.01 probability levels, respectively
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Abstract

To study the effect of drought stress on genetic parameters of yield and some morphophysiological
traits of sunflower, the hybrids obtained from the cross of eight restorer lines with three sterile male
lines and two normal irrigation and drought stress conditions were evaluated in a split-plot
experiment based on randomized complete block design with three replications. The results of line
x tester analysis showed that under normal conditions, line and tester effects were significant for all
studied traits. Under stress conditions, the effect of lines was significant in chlorophyll index, initial
growth rate, and plant height and the effects of tester were significant in early growth rate, plant
height, stem diameter, and grain yield. Estimation of the effects of general combining ability of
traits showed that two lines, C122, C123, and A19 tester had the highest positive combining ability
in grain yield and could be used as good parents for producing suitable hybrids in breeding
programs. Estimation of heterosis of the studied traits showed that the highest rate of heterosis of
grain yield under normal and stress conditions were 126.6% and 123.9%, respectively, for the
Al112xC41 hybrid. Two traits stem diameter, and head diameter showed a significant correlation
with grain yield under normal conditions, while four traits, initial growth rate, plant height, stem
diameter, and head diameter, was correlated positively with grain yield under stress conditions.

Key words: Combining ability, Gene effect, Heritability, Heterosis, Hybrid
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Table 1- Analysis of variance of germination percentage, phenol, chlorophyll a and b, root and stem length of wheat, due to the effect
of different concentrations of Malva extract
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Table 2: Comparison of mean germination percentage, phenol, chlorophyll a and b, root and shoot length of wheat due to the effect
of different concentrations of Malva extract
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The same letters indicate no significant difference.
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Abstract

An experiment was conducted in 2019 at the Biotechnology Research Institute, University of Zabol,
to evaluate the allelopathic influence of aqueous extract of mallow (Malva sylvestris) weed on the
germination characteristics of wheat (Triticum aestivum) Hamoon cultivar. With three replications,
the experiment was carried out in a completely randomized design. The concentrations of mallow
aqgueous extracts were 0, 25, 50, 75, and 100 ml/L. The agueous extract of mallow had a substantial
effect on radicle length, hypocotyl length, germination percentage, chlorophyll b, and phenol,
according to the data. The findings revealed that different concentrations of mallow agqueous extract
have a distinct trend on the examined features. Although the percentage of germination, radicle, and
hypocotyl length has dropped as the quantity of mallow extract has increased, the synthesis of
chlorophyll and phenol in wheat treated with 50 ml of aqueous extract of mallow has achieved its
peak. As 100 mL of mallow aqueous extract was used, root length and germination percentage
dropped by 65 and 85 percent, respectively, when compared to the control. The findings of this
investigation revealed that aqueous mallow extract had a negative impact on wheat growth
characteristics.

Key words: Allelopathic, Chlorophyll, Malva sylvestris, Phenol, Triticum aestivum
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