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Table 1. Physical and chemical properties of the soil, farmyard and green manure

3 sS
s Green manure
= = 323
ol L;J:fo)'\-u\ LQL@‘.{}.’.) S < d Jf&b
Measured properties Soil Farmyar ks 2 o .
manure Slads
Berseem  Hairy
Fenugreek clover vetch
Sl S
Soil texture Clay- loam
43 s
T 7.42 7.76 - - -
pH
S|
. S N M 4 0.41 0.54 - - -
Electrical conductivity (dS m™)
o 1.29 96 39.4 38.0 342
Organic carbon (%) ) > ’ ) )
‘F, 2 0.12 0.71 4.03 2.80 3.25
Total nitrogen (%)
P . . . 2909 1624 1158
Nitrogen yield (kg ha™)
0378 4 1 10.75 8.39 9.78 1357 10.52
Carbon/nitrogen
ol b e
TR ; 8.29 8600 - - -
Available phosphorus (mg kg™)
ode B 9
T - & LS 1 312 17500 - - -
Avalilable potassium (mg kg™)
Sl s
e 12.16 - - - -
Nitrate (mg kg™)
el 1323 . . . .
Ammonium (mg kg™)
L 6.68 - - - -
Sulfur (mg kg™)
o 1.49 14.0 - - -
Copper (mg kg™)
Lo 0.68 55.5 : : :
Zinc (mg kg™)
a7
s 4.8 5000 - - -
Iron (mg kg™)
s 7.18 250 - - -

Manganese (mg kg™)

.-&T&M-&kﬂ}}{duﬂ};edju\:}jwb}:’)}SBC);}H‘S}WQJ;;'J}Jj‘gkd:;b};)tgkﬁA{c&éb‘bj)ﬁ)lm:a
®: The amount of nitrogen added per hectare as green manure was obtained by multiplying the soil nitrogen
content with the biomass produced by green manure species.
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Table 2. Analysis of variance for the effects of farmyard manure and green manure on the measured traits of sesame

Lasls S
e gl »3»‘ Gy 0 o p el Gy 53 JguS JsmeS 3 il als 558 055 I8 eSas 05wl s Sles e s g,
Source of variation 35! Branches per Capsules per Grains per _ooo..mammz Hoﬁ_ dry Q.EE Im?o&m.ﬂ Oz&:
df plant plant capsule weight weight yield ! oil
index
content
oS5k . . . . : . . :
) 2 1.33™ 2.00" 118.72 0.02™ 360058"™ 12827™ 9.20™ 0.14"™
Block
R " . , " . » , :
2 7.47 133.93 4.34™ 0.15 16883439 696819 8.99™ 0.17"
Farmyard manure (FM)
Jsl el
4 0.40 13.01 9.18 88.69 1256294 25506 6.79 0.009
Error a
3 S
= M 3 10.10™ 82.70™ 54.70" 1696.88" 8688721° 480501 11.91™  0.065™
Plant species (PS)
o 35S X als s
e aed 6 0.39™ 3.04™ 21.53™ 103.117 526826 4139 6.14™ 0.14™
FMxPS
s 18
Total
e
e 26.15 11.35 24.96 12.32 13.42 17.95 12.81 2.33
CV (%)
13355 5l e g 53 a5 80 )8 Sen 3
Slicing interaction for green manure application in each level of farmyard manure
sl ass PRE PN &ls 58 0 IS eSas 0y wls s Slas
Farmyard manure (kg ha™) dr 1000-grain Total dry Grain
weight weight yield
0 3 - - - 0.068356 1310975 167395 - -
sk
10 3 - - - 0.011822™  2574139™ 196966 - -
* sk sk
20 3 - - - 0.019778 585726 124418 - -
.b_urﬂ.rﬁhk..n.“u(f\b.vﬁﬂw rr":\bhmrumbr»zh.vu_.vrﬂwﬁ\rru\dw&mf:wu##r#

* ok

, " and ™ significant at 5%, 1% levels and non-significant, respectively.
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Table 3. Mean comparison for the effects of farmyard manure and green manure application on the measured traits of sesame

basLs sldas ils sl S 0545 Shes 2 Ls
A @ g 55 g 3ldn e als Hi8 05 e als 3 Sles = @y o, (5l e
Sles LB JoesS J Al
Treatment cﬁmﬁﬂwm oow oHMCmB:WoM omM ZMHWQ MM 1000-grain  Total dry weight Grain yield  Harvest Grain oil
Dlant p _QE% : p mo%m:__um weight (g) (kg ha) (kgha')  index (%) content (%)
1355 308 O 50° 21.5° 79.9° 3.08° 6729 " 1264 ¢ 18.9° 51.4°
Non-farmyard manure
S s el 355 5\ 63" 23.8° 80.1° 321° 8413 ° 1501 ° 18.9° 50.1°
Farmyard manure (10 t ha™")
S s s 35 Y 6.4° 28.1° 81.0° 3.24° 9018 * 1746° 19.6 48.9°
Farmyard manure (20 t ha)
LSD 5% 0.7 4.1 3.4 0.08 1270 181 2.9 2.9
e 35 s 45° 20.4° 76.8 3.05° 6812 ° 1175 ¢ 17.1° 50.8°
Non-green manure
Sl JE oSl 57 24.0° 80.3 *° 3.19° 7855 ™ 1535° 18.9%° 50.3
Hairy vetch
o o 6.4° 259 81.6° 321° 8400 *° 1596 *° 19.4% 50.1°
Berseem clover
Al 7.0° 27.5° 82.2° 3.26° 9147° 1709 * 19.8° 492°
Fenugreek
LSD 5% 1.5 2.7 3.9 0.07 1070 118 2.4 2.4

22alSD 050 5T olil s oy gty o 5303 gime oMl i 0L oslize oy (115 a0 Sile O g2 o 3 1

*: In each column, different letters show significant difference between means by LSD method at 5% level
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et al., 2015
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Rezvani)dis S° 5,18 1, by olE Olge
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3L i &l Sluw a8 US e jeseie
oks A 5 Il (11 (65 55 0 e oS
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Col oS b 358 sad JKi5 a3 b Oy 50
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38 Calides ‘_;LMJ; .(Lotfi et al., 2009)
33 UpS 35 13 inn il 3l 4 i o
@ w355 35,5 Osbs . Lld S bk o
A5 53 S YD e
5 e oA s e S lasled 5o
oy 4 b S sl glad s el
Ll 4 Cad Aoy VA 5 YV YO sl
Loy B4 (F Jsder) S3L A58 aals
¢SpH J2als 5 b 5l JT slse il il as
i 0T g9, gl il Esl
Lo S Sl Sl ol s stk
N5 L gl oSS e ole
Fole 5 6,8 e S s T o i
Sl ys 5 13T ol 4 e s 5 )
ol o CB pl l ias Ll 5 olS
5 (Probert et al., 2005) 43l 545 ,ols
W5 s g Lo M 6y Bl
Loy 0T JBs 4 5 555 0 oal p &S o3ls
33 9 A 3 el slaw ‘Z_L‘.LU‘ e 9
Ao dalg o g s J S Sl Sl
s s3T5 (Gnanamorty ez al., 1992)
Ao eyl o b s Sldas &S AS a3l
o slaatls sl 5l b S els
.(Rezvani Moghaddam et al., 2013) .l
Olpies J8 slan op 2ie K5 (hash 3
by oS xS W(Crocus sativus L.)
Hordeum) g CiSL sldss op eSS 9 allil

Aghhavani Shajari) L& 3l Jf (vulgare L.



..‘55‘133}{;]{)5;\

(13355 Og 3 0 YN SYNY 5 5
5 e o adid G glas 5751 eslind
syl il e 055 gls s S Sl
Copan Ll i 535 p 5 N 5 /YY /R
GIW S5 4 e sl 58 5 Y
SECIN SN RCH SRV SPRVAR
e BB (s 35 O pan pde Lyl 0
b A6 gt lad s 8 Sl 5 it
Y 8L Je sy sy Hla 05
2l 4 G s (g5 58 3 (s 58
Ll J§ ool 555 FOLL bap S
() JK8) Sl Ot e 5657 O gk Hles
oS YIYO Ol 4 s Ll 035 o e
3208 5 S 3 pls 38 5 Y Sles
Ghain OT o a8 5 A Jole alidid s S
& g 355 Osi 5 (15 355 Ok Dl &

TSN AR PP A

>

(O JK8) wzals e

4 HWithout green manure
38 | S Hairy vetch

HBerseem clover
3.6
Y Fenugreek

THES\SENE P
1000-grain weight (g)

FM 0

Al or bge 1) olE 5L 3,50 slagsdaes,
SN 5 5 il (5 phe o JS Ll 5l )
Calta bad S oo @ (6 o (S R 53
Sdils )l (g mi Sldad QAd 3 o 457 0l
(Ahmadi e al., 2012) 5 3 s 0ds C:AL’
413 1 U39
23 s S St o wls s 0)
@clzwﬁ)}:.w:)f (Ao ys &S5 e
S e ,2) Lol 2K, 5 (Ao
Olejar U5 puza (Y Jgi) 3 5 515 (Ao s
S 055 SRl Lol e 5 (ls Slas S
ASar A3y mlBAs S gl
5 13555 Os il 53 o 553 )8
Lol Ll g LS 55 a3 3587 5 Yo (5 ems
S 3 s 555 5 Ve G e Ll )
O3 ails )l 055 (Y ) 590 5l e 8
35 O e pde Lyl 5 )3 s 555 58
S 53 (s 38T 5 Y e 5 el

FM 20

Farmyard manure (t ha™)
€Al I8 )0 g e S 5 el 2 S0 Sl i G -] JSKE
Fig 1. Interaction effects of farmyard manure and green manure on 1000-grain weight of sesame
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Extended Abstract
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manure application on yield and yield components of Sesame (Sesamum indicum L.) under organic
conditions
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Introduction

The cultivation area of sesame is about 43,000 hectares and the average yield
is 900 kg ha'(Anonymous, 2017). Due to low grain yield of sesame per unit area,
there is a need for the greater use of external inputs during field operations. To
achieve high yield, it is necessary to manage production inputs in order to use them
with accuracy and efficiency (Tahmasebi & Mostafavi, 2010). The use of renewable
farmyard and green manures instead of chemical sources in crop rotation can play
an important role in fertility and preservation of biological activities, soil organic
matter, ecosystem health and crop quality (Zaidi et al., 2003). Farmyard manure
provides all plant nutrients in limited quantities. The nutrient elements of farmyard
manure (nitrogen, phosphorus, sulfur, iron, zinc) are slowly released to the plant,
thus causing less pollution in the environment. In organic farming, the use of
legumes as a green manure has also been a matter of interest due to their ability
to stabilize atmospheric nitrogen. This study was conducted to evaluate the effect

of farmyard manure and green manure application on yield, yield components and
Email address of the corresponding author: f.mondani@razi.ac.ir
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grain oil content of sesame under temperate Kermanshah region condition.

Materials and Methods

This experiment was performed at the Organic Farming Educational and
Research of Campus of Agriculture and Natural Resources at Razi University,
Kermanshah, Iran during 2016-2017. The study farm was located in latitude
34°21°N and longitude 47°9’ E at 1319 m above sea. The experiment was conducted
as split plot based on randomized complete block design with three replications.
The experimental treatments included farmyard manure at three levels (0, 10 and

20 th', FM, FM  and FM, , respectively) as the main-factor and the cultivation

200
of green manure (non-cultivating green manure, hairy vetch, berseem clover and
fenugreek) as the sub-factor. At the end of the growing season, number of branches
per plant, number of capsules per plant, number of grain per capsule, 1000-grain
weight (g), total dry weight yield (kg ha'), grain yield (kg ha'), harvest index
(%) and grain oil content (%) were measured for each plot. Statistical analysis
and means comparison were carried out by LSD method at 5% level using SAS
software.

Results and Discussion

Based on the results, under FM  and FM, | treatments, the number of branches
per plant (20% and 21%), capsule per plant (10.9% and 30.7%), 1000-grain weight
(4.2% and 5.5%), total dry weight yield (25% and 34%), and grain yield (18.8%
and 38.1%) were higher than FM treatment, respectively. The application of green
manure also improved sesame yield and yield components, but the difference
between various species of green manure was not significant. However, the highest
and the least effect on these traits were related to fenugreek and hairy vetch,
respectively. The application of green manure at all levels of farmyard manure
also increased total dry weight yield and grain yield of sesame. The maximum
1000-grain weight, total dry weight yield and grain yield (3.3 g, 10720 kg ha! and
1929 kg ha’', respectively) were obtained with FM,, and planting of fenugreek
as green manure. The lowest amounts for the aforementioned traits (2.87 g, 5960
and 918 kg ha’', respectively) were obtained under control conditions. Effective

traits on sesame grain yield were number of capsules per plant (0.81), 1000-grain
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weight (0.75) and number of grain per capsule (0.35), respectively. The correlation
between total dry weight yield and number of capsules per plant (0.62), 1000-grain
weight (0.57), and number of branches per plant (0.54) was positive and significant
at 1% level. There was a positive and significant correlation between dry weight
and grain yield (0.78) at 1% level. Grain oil content was not positively correlated
with any of the traits and showed the most negative and significant correlation with
grain yield (-0.42).

Conclusions

In general, the results indicated that farmyard manure application and the
selection of the appropriate green manure species contributed to a balanced
nutritional status, which improved sesame yield and yield components. Therefore,
sustainable production of sesame is possible under organic farming systems.

Keywords: Agronomic characteristics, Grain yield, Oil content, Total dry weight
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