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Table 1- Physical and chemical characteristics of the soil of the experimental site in Rudbar-e Jonub region, Jiroft
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Figure 1- Different climatic factors of the experimental area during the growing season of 2021-2022

A Lyl S5 g Jlael Lol oS 55 (SangenS s
i I oS ECNIF luogas 6llo (505 CungaaS (o0
el g o )0 oA a8 s 10 VY iyhg s s o VEAY
39,0 (EM) S50 slop 5ol8 g, e 0 )5 095 0o )0 +/VF
Db Jleel o8 lo,S 10 (0,8 pac 9 0,)8) g
S5y (eSS 90 4 5 )0 el jp0  EM s )l8
Slop 3l S ol sl s 5 Josl dnaizs gl 5,05

alises zalaw VFe e olo ols o 0 paej (slweslal 5l o

Vo) amS i S ey 1 (1) ol g (e
Ar O3 S 50 p el S Y Jole iS5
e 0 0 SelS VP 5 (P20s) o s LiSa o 0 S5LS
LS 50 55 0) wlaé Lsao,s 00 (V) ((K20) ep—ulsy
S 50 @ 5ol o3 LS )0 0 S5kS 00 Joleo
Jlesl fyga0) aol_i 5 (K20 S ;0 6,55LS YA 4 P20s



Ol g (gurw

vy

A denbne (1) a1 3 3 e 355 0,50LS 513l &

AEV (g kg™)= (Yi-Yo)/FN M

3l era jlade Gl 4 (LS 50 0 55LS) o Shee Yt
2 S eS) 0,8dee Yo g 5l j2 50 (FN) cwgaS (09
(355 5,58 90 9l Jlawd ) o (g ,eSojladl (LS
(Xu etal., 2012)

b ) alal, ol sl (NUE) slis G e ollS
59 04l B pae yaie gl 4 BY) sl adgs o, Slas 45 a5
Lsgs ou adlsl jaic 5 S 0 Sgzge yanic) a0y
ey 5 d 555 mobie Sl (TN) CvgeaS (o0
Ghanbari and ) (¥ alul)) <85 1,8 4 wloe 5,40
.(Khajoei-Nejad, 2022

NUE = SY/TN M

2 Ao slopilE)ls e 5 1 psSee 2LS )l
oS alides Ll 8 50 gaded o) Sae il
5l ooliial L TMMIE) 35,50 geedls (st il ensgea 055
zeili pas g (Vi) meils Loyl j0 oo ooy ails o Slos
ol (V) alayl, 51 s (Yo)

BYi- BY0
MIE =————
BYi

x 100 )
(e 2550 SBsless (e 5 Ll BB (i j5late o,
ol pll SAS ver. 9.0 1381 5 5l eolazwl b uilylg 4520
28,5 18 aslie 9,90 (P< <740 LSD) as,0 & Jlex!
A ool Yo VF aseus EXcel Sl58ls 5 5l la S angs (sl

3,5des 9 3, 8os glial (S 5glsd 90 LA S 9
&l
O 39S &gy el oS ol Lt il ly 455 s
gobs Sl 3 il e L bl 950 sl o
S5 Slojler v 5 08,5 18 G giaS 05 BliSe
S gy el )| (s losire Sl gl it 51y (s
38 4S8l s b il anllie gl (Y Jgom) cadlas

Al asuS digy gLl lo pme a8l 4y sonie CewgieS 09

2 Microbial inoculation effect (MIE)

eaii S s wend lag, i S gsls) S5
(Y/¥xV-¥ CFU ml'y (Rhodopseudomonas spp.)

CFU ml) (Lactobacillus spp.) sy ol slas sSL
CFU ml) (Saccharomyces spp.) o «(V/¥x\+ "1
omized g (V) TCFU MIT) loce s logissT (V%) -«
Aspergillus sl (Vox) - CFU Ml ¢ pess slog 8
S 4y Glad) )l pdy oSl o5, 51 (Penicillium
Fhe slapplS g Sae SIS She gl 5l Gliebl cgr
o 595 ¥0) (o—ialy aloyo slanil o ds gl 0gdle
VY ol 4 g oo 3.3, (O :EM) Vo) e a (el
23 oaisles 2515 Joallysiss bl 55 53 5 5l s
=R e Ol 45,550 gl o Jlesl )Ll O
S5 Jme S il 5 il pas S0 4 5 89
Funneliformis ) 15,650 2l aule s Jloel (as
Sl )| (S 3,0lS S 15 5l 5,0 &g 4 45 (MOSSEAE
dw Olime 4y 500y jo clBlS Gloj )0 wall ad (plown)
Al Jlosl @ig o sl 05

by 5 230sd (g Ll Cils 5l Ly Alolidl b S plas
539 Soile (g b plosl LSl i o ool ol
ples gl c ey jebay cils Ollas § (bws &m0
@ ol shate 4y dadigy JLEal i g o plowl a8
Wl S weS glaais i 090 o515

) 390 Sl

SrSoslasl cam (VFe o olo,dT Jgh) oy Jmuad (51 jo
Bg g Gl @) oo sl g (o)) Alise lio
olaws sl slows gy glay )| ol alies Slaws g ciils
SrSoslail als i 15 g g yo als slass Wigs 10 Jg—unS
o s 51 4 sl s o Shac e slie &
Wl3T slen jo o Sis 5l s 5 00 Silop oo yhe
Al byl asls o Slee g oad lax baais 5l aails

DB 5 CgiaS 09 S ran (25 LSl pogdle
el Jol> gy bl 5l it yolic B yas

G ails 0,5) MAEV) cgaS o5 = 2

1 Agronomic efficiency of vermicompost (AEV)



vy QxS 0 ySlos g ol Bpan 1)y Fge Lop 33l g ySno g ComrgrnS (c0)9 I3 3950 5]

Wy el )| sao,0 VO iulidl 4y e JLSe jo (5 Ve 0l CwgeaS soy9 68 10 5 Ve 0I5 sl aiey glas | oy yiin g

(Y USS) a0 )l pae 4y e 5o, Y golla e (LS 0 5 O 0,5 0l ol

Spao 2 g il o Sloc 3, Sloe gl32! 3215256500 9 30 Lo 2l )9 ;Ko b gl umgunS (2039 932515 Fl (il ylg 4132 s -F Jguar
slog, adlaie yd uxiS polic
Table 2- Analysis of variance results for the effect of vermicompost application, inoculation with effective microorganisms and
mycorrhiza on yield components, seed yield and nutrient use efficiency of sesame in Rudbar region
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Figure 2- Effect of different levels of vermicompost on plant height of sesame
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Figure 3- Number of capsules per plant in sesame affected by different levels of vermicompost application and inoculation with
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Figure 5- Seed yield of sesame affected by different levels of vermicompost application and inoculation with effective microorganisms

(EMO: no inoculation and EM1: inoculation) and mycorrhiza (AMO: no inoculation and AM1: inoculation)
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Table 3- Nutrients use efficiency of sesame affected by different levels of vermicompost application and inoculation with effective

microorganisms (EMO: no inoculation and EM1: inoculation) and mycorrhiza
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Figure 6- Agronomic efficiency of vermicompost affected by different levels of vermicompost application and inoculation with

effective microorganisms (EMO: no inoculation and EM1: inoculation) and mycorrhiza (AMO: no inoculation and AM1: inoculation)
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Figure 7- Mycorrhizal inoculation effect affected by different levels of vermicompost application (a), and effective microorganisms

(EM) inoculation effect affected by different levels of vermicompost application and mycorriza (AMO: no inoculation and AM1:

inoculation) (b)
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Abstract

Introduction: Sesame (Sesamum indicum L.) is one of the oldest oilseed crops widely grown in
Africa and Asia and well adapted to harsh environments. Among the oilseed crops in the world,
sesame is one of the most important because of its high-quality nutritional seeds and oil. Different
soil additives including fertilizers and microorganisms are extensively applied in agricultural systems
to enhance soil fertility and crop productivity. Recently, the application of effective microorganisms
(EM) and arbuscular mycorrhiza fungi (AM) have been considered an eco-friendly way in increasing
nutrient and fertilizer use efficiencies and minimizing the harmful environmental effects of fertilizers.
However, findings are inadequate regarding the effects of adding vermicompost alone or in
combination with AM and EM on the sesame plants. Therefore, this study aimed to investigate the
effect of their integrated application on the agronomic efficiency of vermicompost (AEV), AM and
EM inoculation effect (AMIE and EMIE), yield and yield components, and nutrient use efficiency
(NUE) of sesame.

Materials and Methods: A field experiment with the aim of evaluating the effect of different
vermicompost levels (no application, application of 50% of the recommended amount; 5 t ha, and
100% of the recommended amount; 10 t ha), EM application (without EM inoculation, and EM
inoculation) and AM inoculation (no-inoculation and inoculation with Funneliformis mosseae) was
conducted as split-split plot experiment at Rudbar-e Jonoub region, Jiroft, Iran, during the growing
season of 2021-2022. Sesame seeds were procured from the local farmers and sown on August 11,
2021. When the plants were established, the plants were thinned and a final density of 20 plants per
m? was obtained. At the end of the growing season (November 21, 2021), plants were harvested and
various traits including plant height, number of branches, number of capsules per plant, number of
seeds per plant, 1000-seed weight, and seed yield were measured. NUE, AEV, AMIE, and EMIE were
also calculated.

Results and Discussion: The results showed that vermicompost application, EM, and AM inoculation
interaction effect significantly affected yield components, seed yield, and NUE of sesame and AEV.
While the use of microorganisms in no application of vermicompost showed no significant effect on
the mentioned characteristics, combined application of AM and EM in the application of 5 t ha*
vermicompost, and individual application in the application of 10 t ha vermicompost, led to a
significant increase in the number of capsules per plant, the number of seeds per plant, seed yield
(2124, 2637, and 2741 kg ha'*, respectively), and nitrogen, phosphorus, and potassium use efficiencies
(between 49 to 95 percent compared with the control). The highest AEV was also obtained from the
reduced level of application (5 t ha') and integrated inoculation of AM and EM. In general, the
application of microorganisms in both vermicompost application levels led to an increase in
vermicompost use efficiency. On the other hand, the use of different vermicompost levels increased
the efficiency of microbial inoculation and the highest inoculation efficiency was obtained at the
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highest application level. Even though the highest yield and NUE were obtained from the application
of 100% vermicompost, the integrated application of microorganisms with 50% of vermicompost did
not show a significant difference with the 1200% application and no microbial inoculation. In fact, this
treatment combination led to achieving the highest agronomic efficiency of vermicompost, which can
be considered in the management of fertilizer resources, especially in the limited availability of
nutrient resources.

Conclusion: Overall, the integrated application of vermicompost and inoculation with AM and EM
could be considered as an effective strategy to improve the growth, yield, nutrient use efficiency, and
sesame productivity. Furthermore, the use of microbial inoculants improved the agronomic efficiency
of vermicompost. Such information might help in decision-making to improve nutrient management
in the fields.

Keywords: Fertilizer use efficiency, Microbial inoculation, Organic amendment, Yield components
of sesame



