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Extended abstract

Introduction

The castor bean (Ricinus communis L.), is an oilseed of relevant economic and social importance. From
its seeds is extracted an oil of excellent properties, having wide use as industrial input and several
applications. It is cultivated since the times of the ancient civilizations, the castor bean is a rustic plant,
resistant to drought, belonging to the family of Euphorbiaceae, Drought stress, in addition to the
negative effect on yield, causes or exacerbates other stresses, especially the stress of nutrient deficiencies
for the plant. The purpose of this investigation was study effect of irrigation levels and Superabsorbents
and biofertilizers on the agronomic properties of castor oil.

Materials and methods

This experiment was conducted in West Azarbaijan Agricultural Research and Education Center,
Orumieh- Iran at 2018-2021 crop season. Field experiment was carried out by a split plot design based
on completely randomized block design with three replications. The first factor included Four levels (70,
100, 130 and 160 mm of evaporation pan),in the main plot and Sub-factor includes application of
biofertilizer combination in four levels (Azospirillium, Citrobacter, combination of application of
Azospirillium in Citrobacter and control without fertilizer) and superabsorbent in two levels
(superabsorbent consumption and non-superabsorbent consumption) as factorial were placed in sub-
plots. In this study, plant height, main length cluster, capsules number per plant, seeds number per
plant, thousand kernel weight, biological yield, grain yield harvest index, oil percent and oil yield were
measured. Also Traits were analyzed by using SAS 9.2 software and means comparison was tested by
least significant difference (LSD).

Results and discussion
The results of analysis of variance showed the effect of irrigation, biofertilizer and superabsorbent
treatments at the level of 1% probability on plant height, number of seeds per plant, main cluster length,
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number of capsules per plant, 1000-seed weight, biological yield, grain yield, harvest index Oil
percentage, oil yield, castor oil were significant. Also, the interaction effect of biosorbent and
superabsorbent on plant height, number of seeds per plant, main cluster length and oil yield at the level
of 5% probability and on grain yield, harvest index at the level of 1% probability was significant. The
results showed that irrigation treatment after 160 mm of evaporation pan reduced plant height, number
of seeds per plant, length of main cluster, number of capsules per plant, 1000-kernal weight, biological
yield, grain yield, harvest index, oil percentage and oil yield in comparison with irrigation treatment
after 70 mm by 7.62, 5.26, 12.19, 5.25, 5.86, 3.38, 9.50, 6.10, 2.38 and 11.83 percent, respectively. Among
the biofertilizer treatments, seed inoculation with Citrobacter was able to increase the number of
capsules, 1000-seed weight, biological yield and oil percentage compared to the control treatment by
5.5, 17.28, 2.74 and 8.50%, respectively. Among the interaction treatments, the highest plant height
(165.21 cm), main cluster length (23.55 cm), grain yield (1137.61 kg ha'), harvest index (20.72%) and oil
yield (597.91 kg hat) was allocated to superabsorbent treatment and inoculation with Citrobacter.

Conclusion

In this study, by exacerbation of water stress, all agronomic traits were reduced. It can be concluded that
water deficit stress reduces the amount of photo assimilate and transfer of these substances by
disrupting the photosynthesis process, and thus grain yield and yield components as well as oil
percentage and oil yield are affected, Therefore, in order to achieve maximum economic yield in castor,
irrigation should be done with a regular plan and the plant should not face long periods of drought as
much as possible. In this study, the use of biological fertilizers, especially citrobacter, both individually
and in combination with supergene had a positive effect on increasing grain yield and grain yield
components, oil content and oil yield. Therefore, the use of these materials to improve the economic
performance of castor oil is recommended.
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Table 2. Continued

alol .Y Jguo

It S 59l 9w Cubloy gy sy >
©ldi @le 21 Biological albodos Harvest oil o)
S.oVv df yield Grain yield index  percentages Oil yield
Jls
1 82979.31™ 58730.02  2.06™ 31.82 460032
Year (Y)
Gl 440819.19 27054.92 0.58 27.72 1028.26
Repeat (year)
o sl 301832.3* 1019872  16.70™ 9.98"  279776.78"*
Irrigation (1)
vxl sl x Jbw g 118004.51m 5977.90 0.51m 3.76m 4429.18™
X
. bss ), 53935.23 4439.64™ 0.2 25569 2631.7
b
S 3993 35040767 339057397 83.677 10937 15259114
Bio-fertilizer (B)
g i x sl 50162.28m 3486.50m 0.61m 168"  19465.80™
X
o x Jlw g 24162.63™ 1356.81m 1.047 0.88™ 1784.49"
Y x B
) o9 xlelxJbe 39664.57" 5088.68™ 0.84m 202 30099.43"
Y x1xB
Nl 385373.18"  129636.04™  17.71** 6.90™  48230.28"
Super absorbent (S)
@3z g Jlo g 1.53m 969.30m 0.60m 0.20m 231.39™
Y xS
s @3 g x lel g 84987.27™ 2370.43™ 0.43" 2.26m 5592.77
X
@3 g olalxdbe g 3172.47 520423 1.42m 0.29m 7329.75m
Yx|IxS
e O3 gux 3 395 126831.63™  20438.15"  4.34" 2.70m 28322.90"
X
DI pgux ) 95 b4 48167.62m 1530.14™ 0.21m 0.25m 1388.96™
YxBxS
D3 pgmx e 383l g g3se sam 216823 057 138 13848.46"
I xBxS
A (St § 395% (5 3L Tx Lo
ST 53034.59 532541 0.72 337 36200.49™
Yx|IxBxS
c cols |, 44831.05 4406.75 0.74 44598 283.7
C
I oyl o 12.3 6.38 6.80 5.84 10.51
CV%

Golel 0o )0 S 5w Jlisl mhaw 55 (g0 sre 5 (5,0 ire pas o T 4y
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ns, * and ** not significant and significant at the level of five and one percent statistical probability, respectively
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Table 3. Mean comparison of effect of irrigation levels on studied traits of Castor.

g gl wgodaldolany  Lolalss Job  aig )0 JouaS dlawi  ailo Hlim 5
- Plant Main length Capsules number  Seeds number per Thousand
Irrigation sl height cluster per plant plant kernel weight
mm from the 5| o e
evaporation S cm cm g
pan i S
70 mm o cleo Ve 142.15* 633.17° 21.90* 234.81* 209.12*
100 mm o o Voo 139.06° 615.47° 20.33° 227.84% 203.21°
130 mm o o VW 136.37¢ 607.31¢ 20.00° 225.14¢ 200.58¢°
160 mm o o V5o 132.08¢ 601.51¢ 19.52¢ 223.08¢ 197.54¢
Table 3. Continued alol.Y Jgoo
. S 5ed g o ySlos Al o ,Slos  Culild g sl €9y a0 (pEg) O Sloac
Irrigation sl Biological yield Grain yield Harvest index Qil Oil yield
mm fromthe ¢ .;. .
evaporation ’ )Mulm kg bt % kg !
pan e
70 mm o ko Vo 5267.33% 1084.39* 20.52° 51.00* 547.122
100 mm o huo Voo 5182.84° 1045.48° 20.11° 53.23° 522.28°
130 mm o o VYo 5139.47¢ 1015.39¢ 19.72¢ 50.20P 519.80°
160 mm o ko V5o 5095.09¢ 990.28¢ 19.34¢ 49.81¢ 489.20¢

il o o )3 O s jo o sixe BT WBL wizis S iie By SO lls Blas a5 ola il et o 00
In each column, averages with common character do not have a significant difference at the 5% level.
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5 UD VIVY 5 a4 uded Sl yio o Vol
—0S o bl cou (Y Jgaz) ol ialS as 0 VYN
“o ol ladijs; (il ay s 4 g e
O sl eadads gl (siwgid Slse lade 5 Wby
anlgs T S8>eS laails plply we aalgss 35 baals
3 als olaws 3 cou Lol atgs Job a5 byl s
awlS 0 adem Job 5l als slass g 59 LialS L 1A o )ls
(Kazemi et al., 2012) 545 oo

5 (Osati et al., 2019) ;) Ken 5 Jowgl axfllas o
¢las | (Abasi Sadr et al., 2018) | Sea 5 joo wle
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e 9 st 5 (5l 93516 e oSl yli
3 g Spae bolen Shg i Jlos 4y le
02li Lo 1 5 o ol e (s yeS cuils plans]
Sl pas g G 385 Brae pae) sl 90 e
BRI él.ﬂ.l)‘ J..J‘)B‘ (0 J5J;>) A odslice (uél.’>).>3.w
Wgo S pgw boolren (Fum slasgS o)l S
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4o (Parvizi et al., 2019) ) )Sen 5 539, -0l i3l
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» (Osati et al., 2019) |5 5 Jowsl dslllas o
ey #3595 + (5958 (Bl el jled S5 s,
abgs 5 Sy 20 W Jlojs sl Ll o
O dais b oS J o wly plaisl vgx 4 1, Lol
Gl llyd cod g anls H95de Cie jlade 51 oleS
4 3l Jslowe 38ls e 3 i ke 1F+ Sl o
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&b yl55 55 (Rahbari et al., 2019) 1, Sea
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SIS 5 5 5 ST 5 ol abgs s als
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Oy -(Moghaddam et al., 2004; Osati et al., 2019
I g g () 055 slayeiSl Jline Sl slajles
Sasiiles YYIOD Lwgie b ol asiss Jsb ot
D3 pgw Sras g Sy hlite JI L 4 by
el jled 90 5o aall lad 4y 5 Jlake (S g 09
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Az Sgnte 9 Al 0y Glal8l g a5 5l (gousie
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gt 0 g Obei

Saas l rehee Voo sham el Jles Gilejl cnl 5o
W, JgmeS olawd o ion YYE/AY g b p5es
S eleS o wais bl (plasl 0y 4 1) S8
Goll e 50 a5 (s ysbay 0l dulS Wiy 50 JomeS Slas
@ JouS YYY A Lasgio b pies o Lo V80 5
(V' Jga2) Sy 055 lade (3 a8
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Table 4. Mean comparison of effect of Bio-fertilizer on studied traits of Castor.

S oy .
aad wils 15 359
vg Thousand . .
Seeds number kernel Soidlem 0,5 des (pE9; w0

Bio-fertilizer Sigden o5 per plant weight Biological yield Qil

g Kg/h %
Control sl 219.51¢ 185.374 5084.08°¢ 48.444
Azospirillium gl yrnwg 3 227.81¢ 195.38° 5167.48° 49.15¢
Citrobacter S Ug yimw 230.60° 217.412 5223.88* 52.56°
Azospirillium+ Citrobacter — ,x5Ug s +pguls yaww T 233.17* 212.05° 520.47* 50.07°

andl oo 2o )0 O mhaw Ho s ge BT ABB s S pie B> SO gl JBlas a5 ole Sl et o 0
In each column, averages with common character do not have a significant difference at the 5% level.
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Table 5. Mean comparison of interaction effects of Super absorbent and Bio-fertilizer on studied traits of Castor

adigs Job
30 &ild slasy bl S ySlos L
s.:élp).ts.w digy EL&S) LY Capsules als c;ui‘:b).g Q)S.'L“L
Super o 095 Plant ~ Mainlength number per ~ Grain  Harvest L))
absorbent Bio-fertilizer height cluster plant yield index Oil yield
cm cm kg h'! A kg h!
Control 2ol 197108 554210 16.51¢  91541" 18512  448.19"
sl Agospirillium Peskenil 31 108 601,008 19.27° 978.28"  19.38"  484.61f
Control Citrobacter Moy 14025 613.62¢ 20080 1091.44° 20.80°  572.59°
Azospﬁhaﬁ&:;ﬁgi' 137204 621.12¢ 20.10¢  1073.88¢ 20.52¢  542.58¢
Control #E13091F 605410 18.55" 934,51t 18.24¢  558.41¢
& pae T
Sz Agospirilliam | 13518 62732 2151 1039.81°  20.58  516.18°
Use of . .
superabsor . ASharew 56010 633250 2355 1137.61° 2072¢  59791°
bent Cltroba”ctfr ) ~T
Al tegshimsl 3180 641170 22.19°  1102.81° 21.11°  557.81°

Azospirillium+ Citrobacter
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In each column, averages with common character do not have a significant difference at the 5% level
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