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Background and objectives: The continuation of the progressive
and growing trend of global population growth and income, will lead
to an increase in food demand and consequently more agricultural
production. On the other hand, the escalation of climate anomalies
also threatens the food security of human society in the future. It is
very unlikely that this food need will be met by expanding the area
under cultivation, due to the lack of water resources and suitable
agricultural lands, and increasing non-agricultural uses due to urban
development. Also, in an agricultural production system, there are
often huge differences between the yields of a plant and a region.
This prompted researchers to assess the reasons for the potential lack
of performance and to fill existing gaps and improve performance.
Due to the need to increase rice production in the country, the present
study was conducted to determine the quantity of potential yield and
yield gap in the study area and the constraints that play a role in
increating a yield gap and the implementation of best management.

Materials and methods: In this study, three groups of information
related to crop management, soil and crop (including 160 variables),
during the two agronomic years 2019 and 2020 out of a total of 164
farms including local and high- yield rice cultivars in 36 villages of
Ghaemshahr located in Mazandaran province were measured and
recorded in the field with continuous monitoring during the growing
season and through face-to-face interviews with farmers. Statistical
analysis was performed using comparison performance analysis. The
relationship between yield and all variables examined with the help
of multiple regression. In addition, the scope of changes and the
method of performing each management operation and the proportion
of farmers who had used different methods of management
operations were determined.

Results: From 160 variables studied, the performance model (final
production equation) with nine independent variables was selected,
which explained 73% of the total performance changes (P <0.0001).




The model estimated the average and maximum yields to be 5163
and 11598 Kg ha!, respectively, which are comparable to the average
and maximum yields observed on the farm (at 5243 and 11052 Kg ha
1. The yield gap in the production equation was 6435 Kg ha!. There
is a gap of 6435 Kg ha! between the actual yield of farmers on the
farm and the achievable yield. It was also found that low yield
cultivar, planting date, number of seedlings per hill, square planting
arrangement, total amount of urea fertilizer, total amount of
ammonium sulfate fertilizer, total amount of potassium sulfate
fertilizer, loam clay texture, and previous plant in rotation of legume
type, 35, 8,9, 3, 15, 12, 12, 2 and 4% are involved in creating this
gap, respectively.

Conclusion: Comparative performance analysis is one of the
statistical methods that by analyzing field data is able to present the
effect of various factors on the final amount of product performance.
Based on the available results, it can be stated that the accuracy of the
performance model (final production equation) is appropriate and by
identifying the main causes of production constraints, in estimating
the amount of yield gap and determining the effective contribution of
each of the performance limiting variables and better giving the
relevant which is done with the aim of increasing production per unit
area, to provide considerable assistance.
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Crop Production Journal, 16 (4), 1-20.

@ OIS © The Author(s). DOI: 10.22069/¢ejcp.2025.20429.2522
B NC Publisher: Gorgan University of Agricultural Sciences and Natural Resources



https://doi.org/10.22069/ejcp.2025.20429.2522

=51 3 ) & bmd b’ e o

@\ ﬁ
6% Yeooh-Yrax: il LS Q‘El-/v:'\" M

oo AYEoT 1 Sidg A L VST A7

J),w..um[umu..m” 23kt aait

20ndB 5 )1 3L 48 T 2 8 Shos WS g Juwdliy il g 0T 3 guin0 Jol g sl

‘;a‘j u.uo\...a ¢ w\.& &.«-«9-)4 dbﬁ) ijc d}&»‘ﬂdr‘d
nastaranoskoi@yah00.com b1, Ol (sobe (ol (rmb mlio 5 (5555128 pske oKl (ol pske oLy wmsly5 05 8 el (6553 st gl 255 )
fa_zaefarian@yah00.com :asGL1; 0l x) (sole ol b mlin 5 (6355LES pske o2ils (o5 e oSty )3 05 S SLtils Y
rabasi@ut.ac.ir bl Ol (sl (ol anb el 5 530slS ple oKl (ol pshe saSils wely30s 8 skl Y
ben_torabi@yahoo.com 4Ll ol .l O 5 O S Ak e 5 il ol K505 ( ALS 5 e aSisls (sl es S Sl

a.:t.,(.:- dlas Sl
u:‘“i‘j—a] LEpgE v ‘JAT)J 9 Comar LS"LP u:“i‘)" Liyagy a..U_g)u,f.:f: QL.’.)" aolsl 1 Bda llie Cj—'

Qe K05 (S 3l ) iy (53,5188 Y e A5 O Clate 5 116 Lol ™ok mule oS Wl
A Dl S e A | (s Sl e el e 55 5 el sla sl
ooy 5 2l mlie 35S s a0 28 5w 328 b I 5L ol S
03,51 0 (3l gt Samm s W5 5503LES b Slacs S I s cmbie L5 yguysovs sl s Eb
oS Sl ol slas Shas o 2b slacsli UL 53 3,sles el plled S us e vy i &t
3 80es 4 plas pde LY3 B 0tls OF 2 1 e £ 3050 nl 35l 39 5 adlate G 3
aam s Loyl s Slas s 5 35 50 GLOISE 05500 53 30055 5 bl 1 esily
3 S es CaS el B U 5 0l andllae 5208 3 i M5 Rl s 0

: o5l

s Shes st slml 534S placysgdoms 5 anlllas 350 (gadkaie 53 5 Shae M 5 Ll SIS slasls
3|

RGP W rl}u\ ‘LAC"iJ‘ﬂJ"‘ Lfi):@ LS‘F‘}JJ)\J&L _;*—"jijil.a&

e pde

uﬂgjel;}gfl}' () Cﬁﬁhqkﬁbew\a;;Mwwa\JJ HES- PPN P 3,505 aslis Lo

S L O S,

> Sas Jo

D3 4 O3 Ol 3 Bl etadls i s ol 51 by TV 53 o Jpeama 5
OlisliS Lo g a0 g salaas o b Sl 5 A, Joad (b et 0L L 5 Gl
Galaly i plnil 3 SIS alie o 2y 4 55 bl a e s S S Sl
5 Ol s aals Tams o i O S5 S L aite sadS 5 3 Shes
Slbos e Gl st 51 aS O35S Sl d i 5 s e Slkas a el (o5t

RSN Y W cJu.Jj..r oJJS oslaial J:J“J.LJA

g e (P< /o)) 58wy 1y 5 Shas ks JS 31 doys VI S 8 Ll

)bﬂhéb}&:&}ﬁ)m‘)}r;%\\oq/\‘90\‘“‘d:w%ﬁ@b:)ﬂa&;‘b




J2B OLs 55 0 S LS V10X 5 0TEY) we o 53 ol odalin slas Shes ST~
el sy a3 0 S kS Y0 (5 sadlan s 53 Shas 2D Ol e il
Bl (’Jiﬁlﬁs Y0 ke o sa LU > Shas 5 as 50 53 Ol5,5LS (#3155 Shas (S
sl (g8 s ] ‘JJ“’”(’S (B S A yatle ramen )l 2 Ol s
amssnl Dl g 558 S Jlaie o5l 358 IS e ¢ e SIS LT S a5 el
035 g5 5l ol 5s (Aol e st ) S S el D g 55 S s

Al A M sl 3 doys E Y AY AY N0 XA A X LS e

Moo Glaesls (sa s b oS ol (el slats, 51 S 35,1 amlie [ 1 8wt
ol s €l oy a0 Jgeame 5 Shes g i oo |y cilins Jolse 50 el 56
Ls oo ole (W50 ale salslan) 5, Shas e 35 a8 5503 Ol U150 55 50 S
2 OS5 5 S DI Dl (e 3 A5 gssdme ol Jle oLl
Sl Las alie G fash o fp Aol 5 Ses oS sl gl e 51 S

s e &l glaladle LB S ol e pll cla..n A=y 53 A Rl

;3&_5-} J:_w.tl.b 4.\_:J_53 e.\_"i\s:j.bm J_A\_,.C— u,i.“vb (\i'*) < ch\JJ ) cwl..& R ‘dlﬁ‘;”‘) O ‘u“}g""‘" fv.k.p YoM

@ O] DOI: 10.22069/ejcp.2025.20429.2522
ulf.k.\..‘..l);@ ug;ﬁnbcujé_)))mr)l;e&:abﬁb



https://doi.org/10.22069/ejcp.2025.20429.2522

Oy Seod g Sl 5 oy pians [ e Jrniliy ey BAS Do Jalge sy

gl 3 Jol slas Shas (A 5V ) 355
WS S S w5 e ol psls
3 (Sl 5 dd o 5 es) ams Ll 2
5 LTS (ool (3358 i olh5 &y e
Jels Cpl s o 3 sdome CoBIS Lol g s Langs o
St o kiS 3l Jalse Olgie o |y oS3 sidos
e a3 Shes D ot 5 el e
SilwinS 53, Shas 1als IS 56 Julye
S 05 Ol (it 2l () 35313 5 0 W0
3 S o, S S e IUT 5 b 5l s Sas
Ly Ol 4 5 o) sladle 3 45 Sl _slaol,
2 guslS A el 0 S ol
e Bl ol i s g 5 (00) cel s S
i 1als 55 Shee O ¢ Jomily 3 Shas slie
W5 slaplss 5 e el LS S
B R R R R TS ST
3, Shes S 035 o 5t 4 bl glae s
L ol 53 48 cul (CPA) "5 S,LS aslio o
bS8 B w5 OB G 55 Sl ealin]
oo ks sbml 3 e kiS o Glay S (YY) Sl
et A5 gadslee Colg s 5 Ses LS
3lie 5 A5 Jice Sl eslial Uy e g e
ol 53 s st 51 S0 58 e OF slaadl o
53 .(V 8 5\Y) .»J_fdc a3, Sas S
5 Olgr e 3 gadonte Slllas 2t gladle
SLalS 53 o, Shes st LT o a3 01
e 4B e in Lot 5 il 2l
Jslss 55, Shas Ot BT 015 o Ole opl 51 oS
=) Sedeas DY pmame 53 S QoS (S
ol B el 5 (S 5 80 k)
Jlms cis s aliew; (,.xf 5 Shas S ((V0)
WOFOST Juis (glailawe gl ol (V1 5 V4) o

1 . Comparative Performance Analysis (CPA)
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Table 1. Meteorological information of Ghaemshahr region during the years 2019 and 2020.
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Figure 1. Image of the geographical location of the studied villages in Qaemshahr.
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Table 2. Quantification of rice yield gap in Ghaemshahr, Iran.
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Figure 3. The share of the main limitations of rice yield gap.
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sulfate Ammonium Fertilizer, RTKSF: Rate of Total Potassium sulfate Fertilizer, CL: The texture of clay loam soil,

PPL: Previous Plant Legumes.
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