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Abstract

Introduction: Qil production is very important in the economy of any country, because oil
consumption in the world has an increasing pattern. . However, in Iran, there is only about 10% self-
sufficiency in oil production, and to meet the needs, it is necessary to import this important food item.
For this reason, in recent years, more attention has been paid to the cultivation of oilseeds. Water
deficit stress in the stage of reproductive growth severely reduces the yield of rapeseed because the
number of seeds and the weight of seeds decrease. In some areas of Khuzestan province, rapeseed is
mainly cultivated as a suitable plant for crop diversification and creating plant diversity. On the other
hand, periodic conditions in Khuzestan province cause this plant to be cultivated outside the
recommended planting date. This issue causes the growth period of rapeseed to coincide with the
growth of some other crops. In this situation, some irrigation turns are necessarily allocated to other
plants (including wheat which is in the pollination stage and okra which is in the germination stage),
which causes rapeseed to face water shortage stress, even in the Flowering is possible. Based on this,
it is necessary to apply appropriate management methods to reduce the effects of drought stress on
rapeseed during the flowering stage.Thus, the current research was aimed to evaluate the response of
rapeseed to organic fertilizer (cow manure) and potassium, and the possible effect of these food
sources on reducing the effects of drought stress in the flowering stage on the quantitative and
qualitative yield of rapeseed.

Materials and Methods: In this study, which was carried out during 2022-23 growing season at
Payame Noor University of Shadegan, the effect of cow manure and potassium on the yield of rapeseed
and oil under different irrigation conditions was evaluated. The experiment was split split plot with
three replications, in which irrigation (full irrigation and interruption of irrigation during the flowering
stage) was applied in the main plot, cow manure (0.0, 15 and 30 t ha-1) in the sub plot and potassium
fertilizer (0.0, 75 and 150 kg/ha) were placed in the sub-sub plot. To evaluate the effect of treatments
on rapeseed, grain yield and grain yield components (including number of spikelet per plant and
number of seeds per spikelet, 1000-grain weight), harvest index, biological yield and water
productivity were measured. The quality of the grain was also determined by measuring the amount
of protein and oil of the grain.
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Results and Discussion: Drought stress during the flowering stage decreased the number of spikelet
per plant, the number of grain per spikelet and consequently the grain yield by 27.3%, 19.2% and
19.6% respectively. By water shortage at flowering stage, the protein percentage of rapeseed increased
from 24.2 to 27.6 percent. With the consumption of 30 t ha* cow manure, the number of silique per
plant, the number of grain per silique, and the grain yield increased by 27.4, 57.4, and 14.1 percent,
respectively. In terms of grain quality, the use of cow manure improved the oil percentage and yield
(10.4% and 24.2%, respectively), but the protein percentage of rapeseed decreased with the use of cow
manure. Rapeseed grain quality increased in terms of oil percentage and oil yield in response to
potassium consumption (4.3% and 25.8% for oil percentage and yield, respectively). Water
productivity in drought stress conditions was about 39% higher than in full irrigation conditions. In
any case, the highest water productivity was obtained by applying drought stress and using 30 t ha*
of cow manure. Under full irrigation conditions, rapeseed had the lowest water productivity and the
use of cow manure could not significantly improve water productivity in rapeseed.

Conclusion: Drought stress reduced components of grain yield, grain yield and grain quality (based
on oil percentage) of rapeseed. The consumption of potassium and cow manure led to the improvement
of the studied traits. The use of cow manure (at the rate of 30 tons per hectare) in drought stress
conditions resulted in achieving the highest water productivity. Therefore, it is recommended to use
30t hat of cow manure and 150 kg ha* of potassium fertilizer to achieve the highest yield and quality
of rapeseed in conditions of interruption of irrigation during the flowering stage.

Keywords: Grain oil, Grain production, Grain protein, Irrigation interruption, Water consumption



idgy alie YY-2e o AFF 4l Jol o lod cpiitd als | Sl bl 55 1) pake wlindos

15 T (5590 7t 9 410 (S g (05 8 Shoc by 9 JT 095 (Sl i S

‘*‘_,o.BlS )ln.o‘s c‘ d)m, FI|KVES

Ol g o9 ply oI (659l ol 09,5 =)
kamyar.kazemi@pnu.ac.ir 45l Jotue *

DOI: 10.22034/CSRAR.2024.450569.1413 AW XTYIVY 2o pds Go,l VFYTNNY bl g )b

oS

Jlo 53 sl 50 Gialojl s slol glicte Ll s 50 131S Ol (590 00 5 4ile (oS g (o5 0 ,Shoe  oaliy § ST 055 51 (o) 2 y5bate @
P AT 1l ST awboad 0,5 JLos O, Ojge 4 Gialejl ol alliS ol a4y (Bols o sy oKiils ;o VFVNFeY el
355 5 £A 0 (LS 55 (3 Yr 510 a0) (55l 355 (ol 05y (aalS alse o s)lnl gl 5 ol 5D el O
580ae als el g Lol glad 4 ols (Lad (olejl @l ax S 15 o8 o8 &S 50 (LS o 0 SolS VA 5 VD i) prslsy
1905 T G by ols Saaliil ao s YVIF & YEIY 511 1505wl (i oy e oolS al o yo o el adsd i (oo VA7) als
YEIV 9 VoIF S5 a) 89, 0,50es 9 0o ,d g el (5515 065 Gy il iuli8l s )0 VY wils 5 Slae (598 045 ,LS
Gpn b bl 2alS 0oy V10 5 OB o 4 ol 395 S 5 o5 Fr 5 V0 Gy b IS s iy ks g o (oo
e ) Sl Gl iy 1 55Ty 5 g, 8,Kat 5 k2l et s V1D als 3 St sl 5 5 0,55 10
1S e JolS (g 5lel Lol jo ol s s (698 055 LS o0 3 ¥ Grme g (St 25 b ol (5550 400 2y (90,0 YOIA 4 FIY
S 5 S5k V0 Bpas Ll i S50t 1) @ (6505t ondlsS 58 5515 095 sl ool ceals |y T (s p9050 Oliee S
SeliSy Sgugy 20y YY1, O (6590 e ol

Ol G pan og)lol ahad ils 4, ils odgs il (iSg s 1 guudS slaojlg

.(Jahani, 2023
Sy g (2l (ol 0 alge 0 O 950aS 15
Sil o axlge <Ol L 1) 15187 alls o Sloe oy 4 (a9
oeals Lo adls (39 ¢ adls olowss ol dgeaS il 4o aS >
(25 al> o 0 Ol ogeS (Khani et al., 2018) sy o
> ,» (Elferjani and Soolanayakanahally, 2018)
cslio oLE 5 lgre 4 Boe 1515l son bl Gblis
Byb 5l 050 tS ALS g9 olml g 85 98
Sedh S S 0ad Aoy CBlS fu b 5l 2,1 Ygens oL
o 52550 op! (Rahnama and Jafar Nezhadi, 2009)
5 =l OllS (B o) LIS a0 05900 55 o
& Wl 6 T slacags (S bl ol jo oil Golias
Al g Slcdlos S al> 6 j5 aS puiS alex ) S0 LS

D oo o A5 Al o )Q&‘g—‘ SgmaS s b 13lS o

Aol
ool (0L Coonl shls j905 o Sl )5 (25, w)gs

Sl (2al38 oS o il Dl o 89, Sae oS |z
Ve sgas L olpl o Jls ol b (Dossa et al., 2017)
Eskandari and ) o,ls sg>g ;y¢5, adgi o olaSass oo
oole oyl Ol lg )5S slals oyl sl 5 (Kazemi, 2024
el sladlow 55 Jds red 4 ol (69,5 e 2108
ol e ulon s pdy) slaails iS4y sy an g
Sdgi 6l e ol megs loe drlig—a 5l o IS caie;
09, 5 el do o sl a5 iz ccl ooy (Byme (48,
&2« (Zali etal.,2020) cosl (auoyo0 Fr 5l i) ails jo
5 (Kaboosi et al., 2019) el pglin oo slo s
Moradbeigi ) cewl)lo 1) > lasul 5l cowlio oS 5
Slong Sl lie3 bl iyl ol o (€L al., 2018
Las |z Casl 035 ol 5257 )0 89, odg Giali8l sl )
P ades U5 5l gaae ;0 YA e LIS (5 5150 YA wgs
Ashraf-) cool sols olais! sgs as |, (0dgs ol 45)) g8


https://doi.org/10.22034/csrar.2024.450569.1413

‘Sn.b'lfg 6,..\.‘.5.»!

Ao

Slizl g o Slos ((2alS a0 o B0 o g lal e Ly as 0y
Olye @) (510 395 905 (Jg aiS (oo lag 2l ails oSl
oS (St i ol a8 0l el (S gousS oL
550 danlllae S o (NOrouzi, 2019) oSl zalS 0g5u
2a5 D 5155 58 (e b)) SLis g 0,5 w8l 5o
Gran b Glgion ( Sl pae b g kel ol 058 L 3l
slaml yo (Sis s SIS gels 068 LS jo 5 ¥
Moshatati et ) cowls ails 5,Sloe 5 (pasS 2ulS al> o
odalie () ddlaie) i 50,5 o8l S ,0.al., 2019
PRS Vo g olo 28 S 50 (5 Ve Bras a0 S
O S Yk cel o Sis s byl o el [BSe o
2 &I Al 0y9 )0 (pg—at 5 )l Fiwgid o)ss Jsb
595 o (Yazdanpoor et al., 2023) o5& o 1505 oLS
Sz e a5 0 b 4 S an B adhaie ;5 (A6 S
g as (St 2) Sl Byae (e 2alS
el 5 (ool 995 Spanlel S )ls i ;3L oS SG3e)50 53
WS SRSl (S s Sl e ) soges U
(Safavi et al., 2017)
&5 Sliwie Ol yo bl 8 (S 092y s &
A 0y93 Slojad g (Fmw £985 Gl S o S
IS (opalS (0590 j0 (St (15 g8y (oo L plalS
Slr cmslio (e slagby; Jlesl it o ol Jotizna
Sa9y—d A Al o 3 IS 5 (Si s SIS rals
bl o0 g ol gl o cimll ol
Ay 5 (35 055) o055 4 IS ly (s 2 (o
3 St uas Ol mels y olid mlie cpl (Jleasl
B sl 2550 IS (iS5 (o5 0 Shos  (p0lS gal> o

Ry

W yg, 9 dlg
acy50 0 VENFY el o jo sy ie Gialesl S
Ol jo adly ol b gy plo oBzils slidss
Job Jlod ad 3o VA 5 az 0 ¥ ldlia (5 0) Gliw)ss
e Ve gl g (Bt akdo Ve g az o FA Ll
903 St g )5 g9l adlaie paldl ol 121 (Lo o
a2y YAA oy an ol s (Sails g Lo o gie

ol sl cnlie (e sl gy Jloel eull !
el (55958 (AT Al o 3 IS (S A5

Ay Sgnp Sl Wilgs oo by calio Zolas 5l ool
29 09— (S i bl o ol); (b o Sles
ol ;0 0550 (pl 5 aiites dgupn ) Ol B piae LTS colys
%] PUEIW CIRRYS SOV L GRET VAP GV P V- B PP 3
Iy bl (Sas s bl b 50 ails 09 0 )l e
bgle (Sas s bulyn s 550l sy olaad alidl el
do 0 YA sgax ails o,Shae oyl (salaly 45 a5 ol apos
lsS oLS ;o .(Noori and Talemin, 2022) 5,5 lo Sgugs
ads 585, Ol Sl cge (S25 5 AT 0B )15
Slpl gogan B wilgi oo pely 095 00,18 (Jy 99— 00
A0 aS 55k arams LalS ) heg; adsi Ol 0gueS
Ao, ¥ ogas pwliy 995 jloslaul Lyl b jo ails (184,
o Laesh oo (Mirtayebi et al., 2022) caly ss.gs
5l ooliil a5 o a8 S azs bgaw LS 50 (5, liw pd 5o
3 g 5l 3,Skas 352 Ceely Wl g0 pailiy 955
S_id g0 ol o a5 i s (Irani et al., 2018)
plasl (0,650 5 (ST plB)) 1S s, adls oS j0 5355
VAs A kol alols (il b as os sanlie o5
S 50 p 5ok Ve e Bpan s SIS Sl jeS e e
as rals 1) ails adgy p (Sas s Ol Bl cailey el
Slass 5 ails sy 0,90 Jsb edayl 5 ol o 45 6,5b &
Yarnia ) a5o,5 low e 00,0 Vo g YA g 10 s y95
and Pirouzkhah, 2014

S5 39S 5 (5143 e wlie 5 sl (slaogS
5 Sapd Shoguas p Cute SISl ogdle oS |z wiiin
2ol Oliliely; kS o Slae rizan 5 SB olor
Se S adhie ;00 03 Ll o) lapllaips
@) 2ol g edle (S 25 45 o oamlive L 5 axlllae
S5l e ek V00 9 Vel G )bl ey
A0, YA 5 VY e dan ddls o Slae ol dels (puoes
o5 355 LS 45 03 Fr By aF 5gy o 0l gs,F
sgb & (S—a Al (26 0 Slee oS 45w el
(Poormousavi et al., 2009) o_w ;s a—o,0 VY & (55le

ala>do 4z ST 55 09,0l ailais 10 3956 oLS jo iagh o



A 155 OF (5590 st 9 1S (S 9 (05 5 Shos o enwlity 9 I 355 (S5 235 31

sz 5 iy areliS wd; 0y58 Jsb 5o alosl sl Sy Sloguaz (B adboe fadee VYo g 05 il
w‘aMC)JY5\ Jzam‘soﬁlﬁ‘ul?.ow@f 9&2@&5[}@W§

Sle3T syl Jxe S o loondd 9 (K9 308 Sloguas Sy - Joor
Table 1- Some physical and chemical properties of the experimental site
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Table 2- Some climatic properties of the experimental site during 2022-23 growing season.
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Table 3- Moisture content and nutrients of manure used in the experiment
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Table 4- Analysis of variance of measured traits of rapeseed in response to irrigation, manure and potassium
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Table 5- Mean comparison of the effect of manure on some traits of rapeseed
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Figure 1- Mean comparison of silique number per plant, grain number per silique, grain yield and the percentage of grain protein of
rapeseed in response to irrigation interruption during flowering
Different letters in each shape indicates significant difference according to Tukey’s test
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Table 6- Mean comparison of the effect of potassium on some traits of rapeseed
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Figure 2- Mean comparison for the interaction of irrigation x manure on 1000-grain weight (g) of rapeseed
Different letters in each columns indicates significant difference according to Tukey’s test
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Figure 3- Mean comparison for the interaction of irrigation x manure on harvest index (%) of rapeseed
Different letters in each columns indicates significant difference according to Tukey’s test
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Figure 4- Mean comparison for the interaction of irrigation x manure on water productivity (g m) of rapeseed
Different letters in each columns indicates significant difference according to Tukey’s test
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