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Introduction

Food security is one of the most important challenges facing humankind. Therefore improving crop yields are
essential to meet the increasing pressure of global food demands. The loss of high-quality lands, increasing
fertilizer use, and its effect on the environment indicate that we need to develop new strategies to increase grain
yields with less impact on the environment. One strategy that could help address this concern is by narrowing the
yield gaps using improved management. Comparative Performance Analysis (CPA) is an approach for studying
yield gaps; it defines quantified yield-gap functions. Assessing the yield gaps in major field crops can help us
understand yield variability and potential. Rapeseed is one of the world’s most important oilseeds, and its
production has economic and agronomic advantages. Rapeseed oil is considered a healthy ingredient and the third
most used oil in foods. There is a difference between the average yield and the maximum expected yield of
rapeseed in Khorramshahr. There are potential lands in this region that, by investigating the reasons for low yield,
farmers can be encouraged to cultivate rapeseed on their farms. Therefore, this study aimed to determine the yield
gap and the limiting management factors in rapeseed cultivation of Khorramshahr.

Materials and Methods

This study was carried out to investigate management factors causing the rapeseed yield gap in Khorramshahr
during the 2018-2019 growing season. This study recorded information from 57 farms with variation in the area
under cultivation, farm management and yield based on information from local experts and field studies. The
comparative performance analysis (CPA) method was used to evaluate the yield gap. All information related to
management practices was either measured or recorded. From the relationship between all measured variables
(quantitative and qualitative) yield model was obtained through stepwise regression. By putting the best-observed
value of the variables in the model, the maximum attainable yield was calculated, and the difference between them
was considered a yield gap.

Results and Discussion

The yield observed in the surveyed farms, and the yield predicted by the model show a significant relationship.
In this regard, the correlation coefficient was 93%, which indicates the high accuracy of the model for predicting
the yield gap of the studied rapeseed fields. Based on the model, nine independent variables were selected from
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all studied variables. Then actual and attainable yield and contribution of each variable to the yield gap were
determined by using the model. Results showed that the average yield, achievable yield, and yield gap of rapeseed
were 1663, 3197, and 1533 kg.ha', respectively. The most important variables in the rapeseed yield gap were the
use of the leveler, farmer’s education level, phosphate fertilizer application, time and amount of potassium
fertilizer application and method of removing crop residues of the previous year, irrigation frequency, and sowing
machinery. Factors that had the highest share of yield gap were potassium application time (27.14%), application
of superphosphate (26.85%), potassium rate (25. 9%), crop residues removing method (9.63%), and use of lever
(9.13%). According to the findings, the highest contribution to the yield gap was related to potassium fertilizer
application time and superphosphate fertilizer application. These variables caused a yield gap of 416 and 411
kg.ha™ respectively.
Conclusion

This study showed a difference between the actual yield and potential yield of rapeseed fields in Khorramshahr,
which can be reduced by modifying crop management. The observed yield gap was 1533 kg.ha' (48%). The results
of this study indicate that fertilizer management of Khorramshahr rapeseed fields, especially potassium and
phosphorus fertilizers, is important and should be considered by farmers in the region. More than half of the
rapeseed yield gap can be reduced by using phosphorus fertilizer and changing the time and rate of potassium
application in Khorramshahr.

Keywords: Actual yield, Field optimal management, Increasing production, Potential yield, production
constraints
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Fig. 1- The relationship between observed and predicted Rapeseed grain yield in Khorramshahr
Continuous and dashed lines represent fields actual and predicted yield by model, respectively.
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Fig. 2- Cumulative frequency distribution of potassium application time (days since 21th March) in Khoramshahr Rapeseed
fields
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Fig. 4- Cumulative frequency distribution of phosphorus application time (days since 21th March) in Khoramshahr
Rapeseed fields

(42,50 YY) 2o 3 OF/YA (8l50m pis g (450 VF) duo > ¥O/5)
pogde alS (cLlay [ l5s s a5 Xz n (LIS bty E il
NS Sl A3l Jdsa @aeeliss )3 clej )0 by
Sdn S 3 Slas (ahate (Rl el olS 5l 390 ) —olis
2 5 Cuns yaimo Liulj8l opl axJl.(Due Preez, 2001) 2,5 o
o 3 e dl dlge ials (SB bl 4 cowl e csenids
Gl 5 S iy Al ST e (sloe S5 S0 5,
U e (sl IS5  lyis Comar (IS (] 5 ide

2 e sy 4 S Jlow S (bl Bl by,

@l gz oiiligw 4 Olgiee dax ] 5145205 0 &y p0 dilaie
U9y pol 3805 53 3 )Soylbl Ll 3 S g S 4 (il S
Oligm i 5 Glig—w 09,5 9 4 8 Jlw el sblhy S
NS 43 0 5L VFY/EY ledy (63 Sdas oM3 a5 0103 ,5 pusnndls
Bl sy Slolpso b JS )3 () Joi2) 48w
2 a8 yeb led Cuwlodd oaly lis I3IS £ )l50 > 8 e sbla
B Jlw bl il Slgl 3 o> 255 o0 alax Mo JS5



VFo) (Ll « Yoyloud OF aler (65 )gbis owlishh pg 4y pid  YAY

OSligw pae psto cpl digy Jlade S dbgl 1y 5 Sas M IS 5
sl LS (Ll poous cupte p3l oaims i 48 34 L

Dy b g)l50 0 1S aly o Slos isl38l 5o 5

100
Q0

L]

40

30

20

10

0
Burn

Frequency (%)
=]

sow Ol e o yob e )l ely; LS 5 Sloe y5 Sow
35l 3 S atisS 55, e 3 Sl o] et
oo s 13 .0,S o)l ] S olas5 jialisl g lon  Sog)l
Lo APV JB Jlo cisS ol (sble Copde gy (S e

No-burn

Previous crop residue

Aoy I35 130 55 b Jlus (gl s (sl gy Syl o3 -0 JS
Fig. 5- Frequency of residue removing method of previous crop in Khoramshahr Rapeseed fields

&S o ool wl 35 o oyl 51 SR 40 p,5elST VW 500 (g )l5e
555 b ool Cawddy ol dgs 1318 & 150 53 Slglyd o yd oy yieS
iy cdllee (Rabiee & Tousi Kehal, 2011) o ob 5 au)
5 V0° gshs 4 bgrpe IS (29 9 4l 5 )Sae 3V (] 3 &S
365 5 4395 < 5,ll (lsme 51 a8 Wols L5 (Fanaei et al., 2009)

6w>)9> » aily slaas ‘duy 2 db)? Sl casly )S.LQ.C » M_MJLJ
D )IJuJ;m L.)T g_S)_.m U.J)L{ 9 C;‘_J')‘D).g ua>L».s FHR )‘)!b OJ9
O3l 0lg5 o paaoly 395 By o oS Db Lis Gudod ol s
O SR )0 p,5 5L YW 5 Slae BMB] 5 4ty 0)Slos jy Cuo
bl )i )3 p)SokS YO+ o g pually 355 Byae pie jlos
uwbel (Soltani et al., 2009) )\ Ken g (sllabo (Y Jgan) i8S
Joloe Juloss a4 puiS as 50 ¥ 51 | —ols wleMbl 9 CPA i,
ol @l g asby 8,5 byl 5 o paS 5 ,Sloe 0008 D900

Sl 2oyl g (5955 43 qeawly 395 By ne (50 45
2Byl i paS 5)Sles M D A0 Vg5 Ve b s g
,5b (Yarnia & Piroozkhah, 2011) olgs59,m 5 Lijl asllas

2 )Se 5 p)SlS Ve U e o 03g0te )0 by 95 5,

38das M 53 wree gl jesie Sl (o ealiy 395 Bpan (5

() Joda) ol i 1y )iSa j5 p,Ssks” VFV/AY GBS 4 5g
(S P U s yriwgid dlge JUil Il e mr—wliy
2335 oo sor 3l lled (Bl g (sl S o c(gje] e
Ol olS b 5 35 (59 ol e by a3 Ll
dlas 3§ Giliso (clamp] (32,8 e ook ) mesilty 1y ezl
5 Sedoried soanlp Sy 3 8, g sl S5lS ~ADP
Shaw cdlw 3 Jase glais Jlis ;3 olS Cunglio il 33l
Reddya et) )l g8 (ids Jo—ame 38ee (ialjdl g )5
S g5 cpl 5 051 oy dilate > S5 L il (al., 2004
Talebizadeh, ) oal5 Jb )by 1y Jobs puwly (sYL Gla Sl

sl Cubi b GlacS )3 85 3,5 auo g 358 gl 55 (2012
Sl s o b Al Bpa 0 068 Hlade i b (LS paw W
5,Shas 3JUT 5 digy puiio e il SB Glo b pawly lado
35 Lamass 3 Slas il sdiad jlis oS cuwl o das IS
5 e (b 203 VU P S 53 s 3o 4 o b
PSS Ve e il S ool wl pewly Slalguw 358 5l a8
Sae 2 VEY o as eanlic o (430 YY) do D VE/FVY L JLSa



YAD  0,8,15 dulio Judoxi g 3l eolaw! b (Brassica napus L.) 1345 o ,;Shos M5 54l5T5

40

35

Frequency (%)

olyor a1y )i 43 p SolS Voo U o yShoe yiulial d3lS" 5 Slae

Culy

20

15

10

0 M M I
0 50 100 125 150 170 200

Pottasium apllication rate

Febo i SIS 5150 )3 iy 355 31 03likwl (a0 (gl o ys =1 JSUS
Fig. 6- Frequency of K application rate in Khoramshahr Rapeseed fields
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Fig. 7- Frequency of leveler usage in Khoramshahr Rapeseed fields
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Fig. 9- Frequency of irrigation number in Khoramshahr Rapeseed fields
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