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2- Comparative performance analysis
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Table 1- Description of climatic parameters in the experiment period (2015-2016) and mean term period (2001-2016)
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Table 2- Description of rice cultivars characteristics in the experiment
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Fig. 1- Probability of cumulative distribution of production history (a) and crop rotation (b) in paddy fields



YAV o Sas suiaS dgume Juolge Juloxs g oudgi ol 58 (6 5lwaicime

cel a5 WS o ()8l aS o i ol Hlws Sl b g (glatws
olS ady) 5 algp plil 3 by (ol 5 )d Bpas il
Dastan et al., ) s4d 0 (glSgr (49,0 oy Lil3dl 31,0 ap
(2015

<5 0 odalie (qw)p 3y90 4850 Ve e )3 )h Awd Joee sl ]
29 1 5yslaS O g (Bpae 38 jod I (lj)sliS acyie TV 5
D391 03,5 aad L3l 5l ] (Bpas s jyoliS YA 5 wlss S5
dbio (lj)5liS bawg ok (Fpiers bl Bl (Y JS2)
2 g wSblig g Jeesis plpd Jols a5 ui plool oole duw lawgs
Sl Jrogia J1 509laS de 50 WV )3 g plys 1 ()5)5LiS 450 YO
3 50sliS VY puizman (04 008 ool (Spae jody Sereds
Sl slaeyie by 05,8 oolatwl jads Setcds (gl wSTolug
(oY JS5) 0,8 oolitl oy Sgiends el S

aallae 3y50 dcyio Voo ddlles Dyg0 (glaedly bl p
wdy CuiS 4 pl8l 4l50liS” deyie FO 3 .100)S solitul Cuss
CulS 28 15y 45 5o WY 33 5 105 08 ds 1o VP )3 i3S (639
CulS Cosd 98 4250 93 )3 9 3B 88 4o 50 Yoz 3 (ined D
e S S 355 oo odmlite bazdly 3o (GIFF IS5) 39 0
w8) 4 borpe 0dd Mol 5 Joaeyy pB)l sl adlate j)5lis
Cul yiog bt (Mol pB)l A5 sl lifizee & Canl (63955
90 5 &l oyl 1 aiS eolatwl Wy lgicds (6395 o8,
dcyio YA 0 &S cuih dgg L a9 i Al Coxsg
20,8 ool Ui dums 3l ds 30 OY o g st &35 51 o550l
asyje BY 3 g (sd (8L I ol5)0liS asye FA 53 (iomen
(o JS) wials a0 3lSe gL

100 1

50 A

25

Cumulative frequency (%)

0 T T
0 50 100

Seed usage (kg.ha?)

150

Cumulative frequency (%)

ol 3l 5 0391 (iglite Corlun (gl s bl gyl L))

O san g 48 )ie Ve Colue lodg oY pa (il sl
015 ] 630l obly) am3 e i &S dings Sl A I /¥
Lo 2 Y0 2gd (@Y JS5) Wlodgs p3Y 45 (glyld v lino o ]
o0 ¥YF (uizmed Dy jiSe Sl e colue s g)l50
b (Y Jses) ag Ll 1) SS9 JI Sy o (obe gl
3j90 45yje Ver )3 (B i Gl OV JSi sladidly 4 g
oibly ol 2397 et S 3 p,SolS Vo b ¥ iy asllas
D9 S )3 p)SelS 00 I jieS 4 Bpae g)lie jlac ) YA
Fo J0 He sl Gpas liHslss il asys VY adl, b
Ol3pgliS 5l 8o 3 VY (B pae 5o c(pizmod il US55 0S5l
oo WY 3gis By yd 35 1S )3 pS5lS Ve (JIFe
Faeps dw g g LS 3 pSekS A JIVe G sl
S eSS Vee (IR )d Bpas (g )90 Ol5y9liS
4 S 53 p)SolS Ve e (VL ()0l ) ao s e Lo il
NS 53 pSehS We 58 (Bpae sk Sl & 03)S Spae
5 155 5l el bl (oY JS5) 5 oS
a3 oo S 0lSades CllS 3 1) (65 Al aw 5 (Spas
ord oyt boy Jl 5395 @y b9y 4 B (s
Jsl g (S pn g (s B9y )3 &5 Canl (Jb )3 pl 9o
Lis pln 5 o3 ©)lud Sy 5 a8l il (ol (00 4 ol
Uosl Jowo Sl (Stpmgs crge o8 48 o I Lowl el aaity) 5
P ML (pl Jg 9o @y walS 4 Oylud 1505 4
S Al 0gd 0jlleders CllS 3 0yl 352y 0l g,
Olyr bl clls g (hygn g slase glis ailjs 5l g 4l s
Amiri Larijani, 2010; Amiri) o8 0 pbxl Sp Y-F
sobay dibis mly culS p 4l,KJL (Larijani et al., 2010

©ogon Y oSl b1 g olS @l s e slalis Jsone
100 -

75 A
50 A
25 A
0 T T T T )
0 2 4 6 8 10
Paddy field area (ha')

T3 oy523590 E)150 33 () pis sl o (W) as )50 Conlume (crond @595 Jloin! —F JSLs
Fig. 2- Probability of cumulative distribution of paddy fields area (a) and seed rate (b) in paddy fields
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Fig. 15- The amount of the main limitations of yield gap (a); the relationship between observed and predicted yields (b)
Twenty percent of the differences between predicted and observed yields are shown by segmented lines.
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Introduction

Rice (Oryza sativa L.) is the staple food of more than half of the world’s population and has an obvious effect in
feeding, income and job creation of people in the world especially, Iran. The rice cultivation area in the world during
the past years has been from 145 million hectares to over 160 million hectares. The last global statistics showed that
paddy yield and white rice production were 742 and 492.2 million tons respectively in 2014. The same amount is
predicted for 2016. Yield gap analysis is providing a little estimation of increased production capacity which is one
important component in designing food providing strategy in regional, national scale and world-wide surface. Due to
the existing anxiety about discussions of food security, studies are also increasing globally and in Iran is necessary to
estimate the quantity of yield gap and the reasons behind it by appropriate statistical methods, or in other words,
detecting the restricting parameters of potential yield. As it was mentioned several factors prevent farmers to reach
attainable yield in many crops. It seemed that by defining the effectiveness of each management parameters on the
amount of presented yield gap and consequently farmer’s knowledge on that matter, the distance between actual yield
and attainable yield can be reduced. In this research estimation of potential yield, yield gap and determining yield
restricting factors and each of their portions in creating yield gap is investigated.

Material and Methods

The research was done in 100 paddy fields between the Alborz Mountains range and the Caspian Sea in 2016.
In this research, all managerial operations from nursery preparation to harvest for modified rice cultivars were
recorded through field studies in Neka, Mazandaran, Iran from 2015-2016. All farm cases are pertaining to
improved cultivars. The improved rice cultivars were Shiroodi, Neda, Fajr, Ghaem, Khazar, and Nemat,
respectively.

Field identifications were done in a way that includes all main production procedure in a specific region with
variation in management viewpoint. For defining the yield model (production model), the relationship between all
measured variables and the final model was designed by controlled trial and error method. The final model was
obtained through the controlled trial and error method, which can quantify the effect of yield limitations. The
average paddy yield was calculated by the model by placing the observed average variables (Xs) in the fields under
study in the yield model. Thereafter, by putting the best-observed value of the variables in the yield model, the
maximum obtainable yield was calculated. The difference between these two has been considered as yield gap.
Different procedures of the software SAS version 9.1 were used for analysis.

Results and Discussion
Data analysis revealed that seed consumption was varied from 30 to 120 kg.ha*. The range of seedling age
variable was from 20 to 60 days old. In 100 paddy fields planting density were 16 to 40 plants per m2. Nitrogen
usage by 26% of farmers was among 69 to 92 kg.ha* and 16% of the farmers consumed 92 to 115 kg N per hectare.
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Potassium application was varied from 0 to 100 kg K ha'? which within 60% of the field’s potassium usage was
less than 35 kg K ha™. The range of paddy yield in 100 paddy fields was varied from 6100 to 8200 kg.ha™ that in
40% of the studied fields, the paddy yield was from 7000 to 7600 kg.ha. In the CPA model, the paddy yield
increasing related to the effect of N top dressing, K usage and N usage after flowering was 327, 674 and
324 kg.ha't.

Conclusion
Therefore, the actual yield and yield potential were estimated to be 7194 and 9241 kg.ha'?, respectively and the

yield gap was 2047 kg.ha. Therefore, regarding the fact that calculated potential yield was reached through actual
data in each paddy field, it has been stated that this yield potential is attainable.
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