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ABSTRACT
Identifying the constraining factors of production and yield gap is very important. Therefore; this research
was performed to identify the production constraining factors of local rice cultivars. All management
practices from nursery preparation to harvesting stages for 100 paddy fields of local rice cultivars were
recorded through field studies, in Sari, from 2015-2016. In the CPA, the actual and calculated potential
yield were 4495 and 5703 kg/ha, respectively and the gap was 1221 kg/ha. The yield gap caused by number
of top-dressing variables was 324 kg/ha, equal to 27% of the total yield gap. The yield gap related to
previous year of legumes cultivation was 218 kg ha'!, equal to 18% of the total yield variation. Among the
10 variables entered in the CPA model, the effects of top-dress fertilizer application and its application
frequency and foliar application were remarkable, which could compensate a significant part of the yield
gap (444 kg/ha, 37% of total) in the farmers’ fields by managing these variables. According to boundary
line analysis (BLA) finding, actual yield mean on the basis of optimal limit related to 12 variables under
study was 5369 kg/ha, with 881 kg/ha yield gap . Mean relative yield and relative yield gap for 12 variables
(transplanting date, seedling age, number of seedlings per hill, planting density, nitrogen and phosphorous
per hectare, nitrogen before transplanting, harvesting date, lodging problem, pest problem, diseases
problem and weeds problem) were 83.64 and 16.35 kg/ha, respectively. Based on the finding, it can be
stated that the model precision is appropriate and can be applied for both estimation of the quantity of yield

gap and determining the portion of each restricting yield variables.
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Table 1. Mean weather parameters in the rice growing period (2015-2016) and their comparison to long
term period data (2001-2016) in Sari region.

Min. Max. . Total Relative Mean .
Month temp. temp. Evaporation rain humidity sunshine Solar rad;atlon

©C) C) (mm) (mm) (%) hours (M)/m?/d)
Apr.-May 9.5 19.5 71.8 98.7 76 157.7 14.7
May-Jun. 15.8 252 1159 27.0 77 168.8 17.0
Jun.-Jul. 19.2 28.6 154.4 23.7 76 2522 222
Jul.-Aug. 222 31.4 169.4 59.4 75 238.0 21.3
Aug.-Sep. 22.6 335 193.9 6.7 73 269.5 21.9
Sep.-Oct. 21.2 32.0 156.6 99.3 71 240.5 18.6
Mean 15 years 18.3 252 147.6 89.0 73.5 208.8 19.5
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Table 2. Studied rice cultivar characteristics.

. Growth Maturity Paddy yield Quality Tolerance to .
Cultivar condition condition (kg/ha) condition stress Origin
Tarom Hashemi Tall plant ~ Early maturing 4100 High quality ~ Low sensitive Guilan
Tarom Mabhalli Tall plant ~ Early maturing 3600 High quality Sensitive Mazandaran
Sang Traom Tall plant ~ Early maturing 4100 High quality Sensitive Mazandaran
Tarom Deilamani Tall plant  Early maturing 3850 High quality Sensitive Mazandaran
Tarom Talaii Tall plant  Early maturing 4100 High quality Sensitive Mazandaran
Tarom Ashrafi Tall plant  Early maturing 4200 High quality Sensitive Mazandaran
Gardeh Tall plant ~ Early maturing 4500 High quality lz:fl:il;\eliy Mazandaran
Tarom Alam Sabz Tall plant  Early maturing 4000 High quality Sensitive Mazandaran
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Table 3. Quantifying the rice yield gap and the contribution of each variable entered in the production

equation.
Variable in the paddy field Predicted yield Yield Yield
Variable Coefficients Min. Mean” Max. Best Mean Best (kggili'l) %;I;
Intercept 4668 - - - - 4668 4668 - -
Canola pre-sowing (X;) -159 0 0.36 1 0 -57 0 57 5
Previous year of legume cultlva(t;)r; 98 1 322 3 1 316 98 218 13
2
Seed disinfection (X3) 120 0 0.60 1 1 72 120 48 4
Seeding date in nursery (X4) -3 -19 21.00 72 -19 -63 57 120 10
Seedling age (Xs) -11 20 32.00 68 20 -352 -220 132 11
Seedling growth during transplan(t;?g 49 5 333 6 6 163 204 131 1
Mechanized transplanting (X7) -133 0 0.47 1 0 -63 0 63 5
Top-dress usage (Xs) 204 0 0.76 1 1 155 204 49 4
No. top-dress (Xo) 129 0 1.49 4 4 192 516 324 27
Foliar application (X,9) 162 0 0.56 1 1 91 162 71 6
Paddy yield (kg ha™) - 3100 4485 5430 - 4491 5703 1212 100

A (g O )40 A e Ve e

*: Average amounts are related to mean of variables in 100 studied paddy fields.
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Figure 1. Relationship between observed and predicted yields. 20% of the differences between predicted
and observed yields are shown by segmented lines.
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Table 4. Boundary line analysis and rice potential yield and yield gap estimations.

Minimum Out of Yield based on Relative Yield Relative Yield
Variable Unit optimal optimal optimal level yield gap yield gap gap
level (%) (kg/ha) (%) (kg/ha) (%) (%)
Transplanting date from 21 March 54 95 5430 82.78 935 17.22 8.85
Seedling age day 39 11 5310 84.65 815 15.35 7.71
Seedling per hill No. 7 4 5351 84.00 856 16.00 8.10
Planting density No. 44 4 5247 85.67 752 14.33 7.11
Nitrogen Kg/ha 25.51 5 5232 85.91 737 14.09 6.97
Phosphorous Kg/ha 19 4 5289 84.99 794 15.01 7.51
N before transplanting Kg/ha 84.35 12 5255 85.54 760 14.46 7.19
Harvesting date from 21 March 149 96 5500 81.73 1005 18.27 9.51
Lodging problem * 0 63 5493 81.83 998 18.17 9.44
Pests problem * 0 74 5493 81.83 998 18.17 9.44
Diseases problem * 0 69 5473 82.13 978 17.87 9.25
Weed problem * 0 91 5436 82.69 941 17.31 8.90
Mean - - - 5369 83.64 881 16.35 100
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* The problem of plant lodging problem, pests, diseases, weeds are: none (0), low (1), medium (2), high
(3) and very high (4), respectively. The average yield in 100 paddy fields was 4495 kg/ha.
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Figure2. Scatter plots of paddy yield data Vs transplanting date (a) and seedling age (b) variables with the
fitted boundary line.

5 A5 elS OV e ol gl ag w> bl
30 £S5 ABS g0, Slee DS (gl 4 0y (LS
M g o )0 AF e 0, Slas 5 (ao 0 ANV +) LS

(AN JS8) 091 o )0 VP o
Om}gwwmgﬁx,ﬁdmb)gmduug
0 e FF clbls o515 a0 PBlas oS vas oo
w95l ) gl slae)s ez 5 99 e e
Co b iy o wlul 0 Slee (F Jga) Wy
0, Slos > L LS ,0 6,55LS OVFY o o) ]
091 (JS 5l oo 0 YIVY) LS ;0 0,56LS VOY Joleo
Ao )3 VEITY 5 ADIFY (cislS o515 e 45 bogs e

(Y Jga2) o9

e Cnl o9 59, VA LES (o (6l gy 9> Pl
A oo lid aS 55 Cond ake SlaST g0 &b
il o Shee e 756 g9, YA L Ve Las oy
o Sloe jualS 4y yomie o5y, VA 51 YL slis ¢ el
VLD Y SO SOV RN C I o SO VSR W)
OYY - g ao bl 5 o Slae 5 a0 VY
30 2,5ekS AVD o Slae DS L LSe o 6 54LS
(Y JS8) sl cavdds suoyo VIVY Jolee ¢S
Sl Cawdds o, VOIND g AFIFO ol g

(% Jgaz)
a9 5l ) lie 5l ae)s ez &5 we o

Archive of SID.ir



Archive of SID.ir

Gl 50 70 dome pB,l adgs aisS Sgasme Julge olulid 1)) Kan g liawgy

6000 -
% 5000
<4000
=l
S 3000
>~
22000 -
o
<

A« 1000 -
0

x<44
x>44

y=-25.79x+6381.5 if
y=5247 if
n=100

0 10 20 30 40 50 6
Planting density (plant/m?)

70 80

Y
6000 .
~ 5000 % g e

=
= 4000 § o
= <o
= 3000 - § ¢ &
_o; 2000 1 y=61x+5611 if x<7
st y=5351 if x>7
& 1000 n=100
O T T T T 1

3 4 5 6 7 8
Number of seedling per hill

(S0 b alol e 4 (©) SilS (ST ¢ (W) 4 jo Lis olows e blae [0 0, Slee slaosls 2aSTy -V S
Figure 3. Scatter plots of paddy yield data Vs seedling per hill (a) and planting density (b) variables with
the fitted boundary line.
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Figure 4. Scatter plots of paddy yield data Vs applied nitrogen (kg/ha) (a) and applied nitrogen (kg/ha)
before transplanting (b) variables with the fitted boundary line.
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