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and yield. This study was conducted with the aim of evaluating the impact of
radiation estimation accuracy by different models on the accuracy of simulating
wheat evapotranspiration and yield by CSM-CERES-Wheat model in Razavi
Khorasan province. The efficiency of simple models including Angstrom-
Prescott, Angstrom-Prescott suggested by FAO, Hargreaves-Samani,
Hargreaves-Samani suggested by FAO, Kermani, Hunt and Power have been
evaluated in this study. The results of the radiation estimation for different models
in the calibration stage showed that Kermani, Angstrom-Prescott calibrated,
Angstrom-Prescott models with FAO recommended coefficients, Power, Hunt
and Hargreaves-Samani gave the closest estimates compared to the measured
radiation in Mashhad, respectively. In the validation stage of the calibrated
models, it is found that the Power, Kermani, Angstrom-Prescott models had the
most accurate estimation of daily radiation compared to the measured radiation
in the study areas, respectively. Furthermore, the lowest difference between
simulated yield and evapotranspiration of wheat using the observed radiation data
and the estimated radiation data is obtained from the models of Power, calibrated
Angstrom-Prescott, Angstrom-Prescott with FAO suggested coefficients and
finally the Kermani, respectively. Considering the accuracy and extensive spatial
coverage of the radiation data in the Power model, it is recommended to use it as
the best radiation estimation method for use in the crop models.
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Yield ET
Mashhad  Sabzevar Quchan Gonabad Mashhad  Sabzevar  Quchan Gonabad
Measured 7465.2 8942.0 7396.7 8370.8 462.0 522.7 538.2 477.8
Angstrom 7518.6ns  8351.6ns  7550.7ns 8032.0ns 459.2ns 474.7%* 544.7ns 464.5ns
(53.4) (-590.4) (154) (-338.8) (-2.9) (-48.0) (6.5) (-13.3)
Angstrom- 7499.4ns 8314ns 7541.3ns 8012.8ns 470.8ns 472.5%* 543.1ns 463.5ns
FAO (34.2) (-628) (144.7) (-358) 8.7) (-50.2) (4.9 (-14.3)

Hargreaves 6881.6ns 9273ns 8030ns 9153.2* 435.2ns 632.3***  600.9ns 548.3*
(-583.6) (331) (633.3) (782.4) (-26.8) (109.6) (62.7) (70.5)
Hargreaves- 5162.4** 8233.6* 7742.3ns 8107.0ns 382.7* 473.3**  563.5ns 458.6ns

FAO (-2302.8) (-708.4) (345.7) (-263.8) (79.4) (-49.4) (25.3) (-19.3)

Hunt 8501ns 9274.2ns 9168.3* 9085.2* 596.3** 676.7%**  T740.2** 579.4**

(1035.8) (332.2) @717 (714.4) (134.2) (154.0) (202) (101.6)

Kirmani 7362.2ns 8541ns 7802.3ns 8165.6ns 455.8ns 480.5* 563.9ns 469.0ns
(-103) (-401.0) (405.7) (-205.2) (-6.2) (-42.2) (25.8) (-8.8)

Power 7674ns 8776.6ns 7568.7ns 8383.6ns 474.9ns 494.3ns 545.9ns 480.2ns
(208.8) (-165.4) (172) (12.8) (12.8) (-28.4) (7.8) (2.4)

The numbers in parentheses indicate the difference between simulated traits when the crop model used estimated radiation as input
compared to when measured radiation was used.

" indicates no significance and ***, ** * indicates significance at P levels of 0.001, 0.01, and 0.05, respectively.
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