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Introduction
Flax is an annual plant with a stem height of 30 to 50 centimeters. Unlike fiber flax, oil flax
has a stem with several branches. Oil flax seeds contain 22% protein, 6.5% crude fiber and 30
to 40% oil. They are of particular importance due to the presence of some essential amino acids
such as lecithin 3.8%, methionine 2.3% and tryptophan 1.9%. One way to increase flax yield
is to apply agronomic management practices such as appropriate planting date and optimal
nutrient intake. On the other hand, although flax is adaptable to adverse environmental
conditions and lands with low fertility levels, and accordingly its cultivation can be expanded
in different agro-ecological conditions, the area under cultivation of this plant is very
small.Considering the role of Thiobacillus bacteria in the oxidation and dissolution of nutrients,
it seems that the use of these bacteria along with organic fertilizer can enable the use of
available nutrients and lead to improvement of the physicochemical properties and biological
activities of the soil. Accordingly, the purpose of this experiment is to study the effect of
Thiobacillus bacteria and different levels of sulfur and organic fertilizer on flax yield and yield
components.

Material and Methods

This experiment was conducted at Shahid Chamran University, Ahvaz, in the 1401-1402
crop year to investigate the effect of Thiobacillus bacteria, sulfur application, and organic
fertilizer on the yield and growth of oilseed flax under Ahvaz conditions. The experiment was
conducted as a factorial design based on randomized complete blocks with 3 replications.The
first factor included different levels of sulfur and Thiobacillus at 5 levels including: control
(without the use of sulfur and Thiobacillus), 200 kg of sulfur per hectare, 400 kg of sulfur per
hectare, 100 kg of sulfur per hectare with Thiobacillus bacterial inoculum, and 200 kg of sulfur

per hectare with Thiobacillus bacterial inoculum.The second factor included the use of organic
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fertilizer at three levels: control (no use of organic fertilizer), 6 tons of vermicompost, and 6
tons of sugarcane bagasse compost. The measured traits included yield and yield components.
Results
The results showed that among different levels of organic fertilizer, the lowest average number
of branches (7.03 branches), number of capsules per plant (185 capsules), and number of seeds
per capsule (7.3 seeds) were observed in the control treatment (no application of organic
fertilizer). In contrast, under the condition of applying 6 tons of vermicompost, the highest
number of branches per plant (7.9 branches per plant), secondary branches (1.34 branches),
thousand-seed weight (1.6 g), and grain yield (3218 kg/ha) were obtained. In the study of
different levels of sulfur and Thiobacillus application, it was found that the lowest average
number of branches (6.4 branches), number of secondary branches (26.2 branches), number of
seeds per capsule (1.7 seeds), and weight of 1,000 seeds (5.8 grams) were related to the control
treatment (no use of sulfur and Thiobacillus). The highest number of branches (7.9 branches)
and grain yield (3838 kg/ha) were related to the treatment of 200 kg sulfur/ha + Thiobacillus
bacterial inoculum.In the study of different levels of sulfur and Thiobacillus application, it was
found that the lowest average number of branches (6.4 branches), number of secondary
branches (26.2 branches), number of seeds per capsule (1.7 seeds), and weight of 1,000 seeds
(5.8 grams) were related to the control treatment (no use of sulfur and Thiobacillus). The
highest number of branches (7.9 branches) and grain yield (3838 kg/ha) were related to the
treatment of 200 kg sulfur/ha + Thiobacillus bacterial inoculum.
Conclusion

Therefore, the application of vermicompost among organic fertilizer levels and the treatment
of 200 kg sulfur per hectare + Thiobacillus inoculum among sulfur and Thiobacillus levels had
a positive effect, and the combined application of this treatment led to improved seed yield and
yield components of oilseed flax.

Keywords: Bacteria, Bagasse, Compost, Thiobacillus, Vermicompost



balyd 13 589y GUS 3,800s (1521 9 3,80s 2 I 395 93,595 paic (il Copisto (w2
g2
\AJ..E da.gj ).:.o‘ cﬁe\@lé )QW" | c"ol.ao ‘_5,913 M!.J

Olrl lgal ol o dared olils (55,9liS 0uStils ¢ LS Sj g Mg (cwdie 095 )

(Email: e.fateh@scu.ac.ir : Jstue odiw g —#)

oS

Jlo )3 sty loal bylpd ) gy GBS 08y 5 2,8kee 2 (S 598 53,558 318 ughusliss (555 b (g2 pokitony
ST 5 iolar JolS clacSah by JyeSl 7 )b g0 4 ool s Ll jlgal olhes aus o&iisls j3 VF-Y=VF-) el
Yoo dmslenligs 53,555 3 o3itad 3] 1nli 1ol g 0 13 oshouliss 9 2,555 Glisee ggbas Jolb Jgl )55 5 plxd
PSASY e+ 5 osleuliss (555l gul o b ol JUSa 133,555 p S5l Y -+ i 33,555 p Sl T LliSa 3,555 p,S3LS
595 31 ooliul pac) dald tpdaw aw y3 JI 368 5l edlizl ol pgd ;S g wokubios (6L el alo b ol yors ko 5 5,565
isi (Sl (208 ¢ 295 e golans (5 45 3 LS @l g S Bl CngeaS’ (5 F 5 CengioS 039 5 F (]
A oamliio (1368 3,018 pie) sl jle 13 (@513 VIF) JguusS 5> ails 3lsas o JgmaS VAD) &gy 5> JguansS dluta (a5l V/-¥) a5l
059 43ls YY) Lo )8 Gblaisl g jd a3l Y/A) gy 5o a3l olis oy yidin «CawgnoS coyg o & Hlouwd 250)8 kylyd o lde yo
055 zolaw (5D CavguaS o9 3,8 48 3l LS gl el s 4y (S 43 £, oLS YY) wils 3, Shos o(p )5 F/Y) &l i
by e Unglos (3l il )8 Bl (g3 sine 5 ot 155 0,555 s o 3 65T ol ol 3,555 2SS Yoo la
A5 ol il g aily o, Sles dgu0

CusgiaS(s0)9 § CusgpaS ¢ loulisd (WL (5L 155 sl

dosko
s gy slaplS Al i kS B 1 il e yegils B B ¥e o] alls plis) a5 cosl Sy Lol LS

o pd olS (2AlS bl celo VA BT o) Job o5 12 5 cunl wilyjey 2LS LS .(Deyholos et al., 2006) cusl Clrisl opiis
go5 9 by X9 oligS (slajg) D9 s0 03 G (K5 jg) (LS (S pB)I S (B p> sy salg pledl 4y g plosl 59, VO B Y-
a0 TY 5l YL @l dayd Lol il e 03y 4 08 5y L balyd )5 ég, LS (Tadayon., et al 2013) xS o xS 1, of
dyd VoY0 IS Wby lp @yl dopd op el g o il 3, Sas ialS don 10 5 25 090 (i olisS e 31,5 ik
.(Jacobsz and Van der Merwe, 2012) aib o dx )3 VEY = VA<« 0 i) oS aillle &)l o 1 Sko £ o000 .l 2])F 5l
G &S og) GLSSK puioman ras L 5 4505 (gl 18 ) CSSK il 38 b8 Mol sl S cutS Can oo

Ml.m ui cusls d‘); .\u.ul.s L;M‘L;oSleVJ5.A> dl)bdfu)bbdb pH Cw) LML.A °L.‘5 u.o]u.,u.»fdl).s .\.a.wl.» uﬁlf u)“‘..\.c .)‘9.0



(ogesd 0oy OO b s 4 g anily 5y 4o wgegr S B )3 29y (IS CutS Al o VB OO oy PH o i oS
310 Jpasxe (039] )3 (spms 55 S yhud sl 3929 5 005 () 35l go (el 4y s (29581 o Il Sl ol
.(Lafond et al., 2008)

Sladwl pae s cde 4 Wil o (£g) Jod Fr B Y 5 pld 18 0o )d S/ (g Mo 3 VY (gobs 84y LS sladils
Sla S gy e bl oo yl5y65 1 (w0l Cuenl jl )3 VA ligin 5 g 2oy VY (pdauie co yd YA (i Aiilo (6 )9y diel
Oy Cle Cpon 4y 5 080 o JuSis Sigid sl )y dily 95 doya Ve B AY dgas jlade (pl 5l &S Cuwl 2o FO U Y 0 89,
Syl ol 03 WD 30 & Sl sl Jols g glaaial ol 315 5,008 (ST mlio 5 9 00d SUiS p0 (1S
Yl G oS 0 ¥ el oy ladnl liae cabl o do d FUY oyl Syl dpnl 9 000 0 BV Sitadl sl e pp YV VY
ObS (segy dild oly; (LS plo b awslis o Sl s 4 pizeen (Pali and Mehta, 2014) cuwl & Kol 0 > sladuwl plp
oo g s o | 65Kty 52 sk b oS sl S g (loanmS1 T e sl lgiea) el ST 51
(TN hlon 5 S lsbed) 1)1 bl

Wl olie yolie Bpae dps olise 5 caslio cudlS 7o)l aile elyj oy pio Jlasl (S 5 Sas yiul38l claely 51 (S
ol S lge bl ol 9200 ()85l Sl (69, o b (1)) g (Jame delunsls Loyl b 1S 4Gl 5y b S5 b ]
el Sl by oS ol CedS o s Lol 0l 8 (SojglsSh-( oy il bl o,

S oo S (SOFT) clilgus JS5 401y o] LS 5 ol sl jnd 9525 51 ot oS ol (136 i oo 3555
ol sl (ot it sl pte o 3 S Sl (6lod Slas )3 oo 1 30xks (Sl sloat]h > €845 L5
Kopriva et al., ) syl LS wae slinl plo g e dapoling g 51 0 (635 4 paie (63,Slas (sla i g Cul ()90
3 ol A I OlS 5 (65y0liS (S i ;5 a5 ST 3evg Sdme 9 I OlS 5 Sygo 93 4 SB > 5,565 (2019
9390 3,565 (Hu et al., 2005) ol yuiio 1o yd AL A+ o S1B g4 9 lon g Ol & atan 3,555 I K31 ao )3 (659l S
13,555 Jadd )3 oot LB (Sl o>l 399 b Lol cams o B 1, SB ST bS5 S 5l aepn Y Y S elege 5
ol SB > J15,555 JS5 op 5w yied )3 g op 5 led aeuaslS)lg,Se 0395y 5 (Haider and Schaffer, 2009) 5 Sk
Mo lilgus dbrydgus Ly sl Lile a8 ygmolipnS] a0 b (03,555 iS5 5 Sl S g0 4 Baes SB 3 JI i 3,565
35S ot (et 3 ol 3,555 381 IS sl g5l (55,5125 S (Y0 SUA) 35 355 (s pie 3555 5 Ioclilgugs
e o5 S, 55 Lo 5 (ppmaligns] 53l 15 1S 5 s sl oo ST 33,555 s gn S5 |y S 3 i
2 55 5 oS e b 35 3 b 5SS s 0,38 o b Sy SIS i i 2 oSl G g I S
sty b Wl e SB 3358 Sime oSy emwlins] (Prasad and Shivay, 2018) cul ki, S I slge
G 51 bdos 5,558 pgmolinnS] wutS cov oSS )3 5l (St boes 4 T3yl £58 olje 103 &y obond g (So5lgm

e b 5 oS 5 wjlil 4 wuld ol G g 4D (plply Bl o BT apanslE g SKue S Lie b (So5olan (s pne



5 (Thiobacillus) _wsbubss s bsySl hug bies 3,555 awlins] cuiS cov b 3 o)l (Siws 29,540
Bk 3l ol 4 baye sla s g wskwbas &S cul cpl p dlizel (yang et al., 2015) 345 0 pbul gyigpn (slacs S
locs xSy ol )10 Jgeasmo A5 )3 (sote A8 008 9 0] (g9 Ao (530 dlge s (3,5 S 5 yiud Mol 0,555 (gl
2 @GSk St oS wmd e 518 (o) GalS eyies )3 1) (sdie dlge g Lo edlitul QLB SSE lal )
L3985 ywyiand

SipaisS 53 Sdxe g olowd (sdsS 5l us I iy ool Lol cgu oo odliiin] S1B (g udiols daus (gl 35S (5 )5liS yo
Sl Bl g nlS jgte 4y el pliy ool 00 (s Mg Mt izpan 5 (i M e Can (slo S35
309U bl (65598 (SSB ) (55,9liS plgis cou (gabe ojgyal cumjlazie 5 ludl Cedl (ol (sladgS Collacl
e sl (S3sS ) Camd 5 Mk 4y &y yayke Bdas T sladgS (Sharma et al., 2017) cuwl o sloxy) o
gy st ST g YL aiyso o 4y (uno (slodsS 505 (g5 1l SB (gi5dols olsl (I 3lge (rizman itiad (o003 52
ol ) kS (So5eden 0l clasls JI clasgS . (Solomon et al., 2012) Slons aiblis Chas o ple ygo 53 295 Jausxe
5 58] Pl Sl S )3 oS )lg Soo Clleb 2 09Vl S o 58 | (LS S Cmox lojon ysb 4y g A5 o
SlossS e (35, 451y (55,518 g 3,8k 5 S T lasgs aind o IS S 0 (slgie 5 g ccslS
soe ol 1 oS pae sllse j) 3y (Bhatt et al., 2019) 355 a5 Canj Lo (Sl sl Lol aains oo il Sise
S ol 4y a5 A o ol oalitel BB S5 4y |y 59y I sleosS sl (ol d i g3 Cuaglie g O Lais (S 2,
29 (50 SB 3 dide (5l )y S0 051 G Sl 46 g ) (iljgw ol 4 Sl e )3 g Ml e ]) ol D) TS
Asadu and Unagwu et ) 48 e oS b gjlows 51 (6 Sy 4 05 Joo Liul33l g olalS (claudss slajls el b JT sladgs
(Sharmaetal., 2017 <l., 2012

Loy (slocs Sk cpl 58 sy slaias (sdie polis ol g (gmlinnS] )3 Goglsbios iz oSl (il & 4297 L
S (Soidsns Al (leard S5 Cluosas Sgmr & prio 5035 walyb |y d9250 53k lgn Sl eslizl Sl 8lgts J 355
9 35bes 595 32 J1 355 993,595 Ciliee gl 5 wokuslissi 68k b adlae olojl cul sl I B ulal (il g
b o S 2 Sles (3]

b9, 9 dlge

2 gy oS 3Sles (lipl 5 3,Slee  J1 598 5 5,565 5,08 5 Gughaligss (5355 58T oy sglaiods pole imghy

f s > &ly onl ez b oKl (g0l 0aSiils (ctwghy (Bigel asyze 3 VFNNTY elyj Sl 3 lgal Ll
VY eyl g (b adBd ¥ g x> YA ol b g Jled adBNA g 420 1Y pldlir (50 b 09) 39) (2 4t g Slsal

lod ST Lawgie .ol yio oo VAR/D adlaio ;> VLo (S5)b bawgio o wlidlgn dlo ¥+ Lol bl 05,5 1l b ys o 5l j2e



owolslon Jlol pumman amd o &y oloed g oloyss y3 i 4 3,5 ke an 3 515 ailale (glos s Lawgie g 31,5 5le as)> T8IV
ol o o3l (L Y Jgio ,d ailale 1Ske <y 4 iulojl ploul Slej o3gixa

VENNELY 1,5 Sl 3 adhy b Jsb )3 (atlgh 5 of bl o alale (s Y Jgia

Table 1- Monthly average weather conditions during the growing season in the crop year 2020-2021
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Average temperature (°C)
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Table 2- Physical and chemical characteristics of the soil of the test site
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Table 3- Results of variance analysis of experimental traits under the influence of different levels
of experimental factors
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Ol o (b
Mean square
Ssh
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” ” 258 ok
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Table 4- Comparison of the average effects of the main experimental factors in terms of
investigated traits
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Figure 1- Comparisons of the average interaction of the experimental factors in terms of the
number of sub-branches in the plant. Averages with a common letter do not have a significant

difference using the LSD test at the five percent probability level.
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Figure 2-4- Comparisons of the average interaction of the experimental factors in terms of the
attribute number of seeds in the capsule. Averages with a common letter do not have a
significant difference using the LSD test at the five percent probability level.
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Figure 3- Comparisons of the average interaction of experimental factors in terms of thousand
seed weight trait. Averages with a common letter do not have a significant difference using the
LSD test at the five percent probability level.
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