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Identification of production constraints and yield gap monitoring of local rice
(Oryza sativa L.) cultivars in Mazandaran province
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Table 1. Quantifying the yield gap of rice and the contribution of each variable entered in the production equation
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e Coefficient JERS Lo 0 S e L e e Yield gap  Yield gap
Variable in model Minimum Average Maximum Optimum Average Optimum (kg ha) (%)
Intercept T 5l o0 6438 1 1 1 1 6438 6438 0 0
Certified seed ki a8 47 345 0 0.21 1 1 74 349 275 13
Seedling age walS e -11.23 20 35.20 60 20 -395 -225 171 8
ey 255 e
K fertilizer application (kg.ha') 4.56 0 30.68 200 200 138 900 762 34
A 3l dn 055525 5,5 3 e
N fertilizer application after flowering (kg.ha%) 763 0 6.48 69 69 49 524 475 22
(Harvest time) sl s Ol 3" -11.42 118 148 206 118 -1687 -1345 342 16
(Pests problem) ST St -121.84 0 1.32 5 0 -161 0 161 7
. - 2100 4454.52 5700 - 4456 6642 2186 100

Grain yield (kg.hat)

*: Certified seed (0= not use; 1= use of certified seed)

**: Seedling age (days since seeding in nursery to transplanting in the field)
**%: Harvest time (days from March 21)

****: Pests problem (Damage density: dead heart and white heads; 0 — 5)
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Table 2. Results of borderline analysis along with yield potential and yield gap of rice
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Seed rate b Ol e kg.hat 45 5775 79.44 1227 21.25 6.78
Transplanting time s,Swok;  from March 21 23 5767 79.56 1219 21.14 6.73
Seedling age el Day 47 5567 82.41 1019 18.30 5.63
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K fertilizer mels 3,57 kg.hat 44.89 5900 77.76 1352 22.92 7.47
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*: The problem of lodging, pests, diseases, weeds are: none (0), low (1), medium (2), high (3) and very high (4), respectively
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Fig. 3. Scatter plots of grain yield of rice data vs transplanting time (a) and number of seedling per hill

(b) variables along with the fitted boundary line
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Identification of production constraints and yield gap monitoring of local rice
(Oryza sativa L.) cultivars in Mazandaran province

Rezvantalab, N.1, S. Dastan?and A. Soltani®

ABSTRACT
Rezvantalab, N., S. Dastan, A. Soltani. 2019. Identification of production constraints and yield gap monitoring of local rice

(Oryza sativa L.) cultivars in Mazandaran province. Iranian Journal of Crop Sciences. 21(2): 155-172 (In Persian).

One of the main problems for rice production is the large difference between farmers' actual yields and
attainable yields. Therefore, it is important to identify the limiting factors on yield and yield gap. In this research,
all performed management practices from seedbed preparation to harvesting in 228 paddy fields of local rice
cultivars in the east, central and west parts of Mazandaran province, Iran were surveyed through field monitoring
in 2015 and 2016. The results showed that the variables of certified seed, seedling age, and potassium
application, nitrogen application after flowering, harvest time and pest problem were introduced into the
comparative performance analysis (CPA) equation. The actual yield of the field and the calculated yield potential
were estimated 4456 and 6642 kg.hal, respectively, hence the yield gap was estimated 2186 kg.ha. In the
boundary line analysis (BLA), by fitting one line on the upper edge of the data, it was determined that the
response function as a dependent variable to independent variables on seed rate, transplanting date, planting
density, nitrogen application. Moreover, basal nitrogen application, nitrogen application in vegetative and after
flowering stages had a positive piecewise function. The seedling age variable, phosphorus and potassium
application and the number of seedling per hill followed a negative piecewise function. However,, four variables
including the lodging, pests, diseases and weeds problems followed a linear function. According to BLA, the
average yield was 5755 kg.ha! with a yield gap of 1207 kg.ha. An average relative yield and relative yield gap
were estimated 79.8% and 20.90%, respectively. Given that the calculated yield potential in this analysis in three
regions was obtained from the actual data of each field, it can be concluded that the yield potential is dependent

on the region and is attainable.

Key word: Boundary line analysis, Comparative performance analysis, Rice, Yield potential and Yield gap.
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