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Table 1- Relaionship between management index and management level (6)

Cy p e (Management Level, ML)

Cu pe pasli (Management Index, MI)

YL (High)
luwgie (Intermediate)

ol (Low)

Ml > 0.75
0.50<MI<0.75
Ml < 0.50
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Table 2- Required plant characteristics and climatic parametersfor calculation of canola radiation thermal production
potential and value of this potential, estimated based on FAO model

e s pukio
Data Parameters
Frugd gl S ()l 5l
€3, Group 2 Thermal requirement of canolafor photosynthesis
; %)
Okapi Variety
14.72 (°C) sy US> 4253 Lansgio
Mean temperature of the growing cycle
29 gt Sl ey lie (Kg CH20 hath?)
Maximum photosynthesis rate
48 (M. M%) S o sl
Leaf areaindex
sy g
032 Harvest index
210,06 Lusgie bo (Kg CH20 ha* h?)
Mean bo of the growing cycle
403.29 Luwgze be (Kg CH20 ha' h'h)
Mean bc of the growing cycle
0.0031 C
12 (4) 1555 &l gl
Canola grain moisture
76 # 03 g oS8 Sz, (Tons CH20 har')

Radiation thermal production potential, moist weight
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Table 4- Radiation-ther mal production potential, soil index, land production potential, measured yield, management index
and quantitative land suitability class

o) Mg Jamiliy 8311 5 Sdos
SB asls Land production PRV 4 Sy yido ot b o) cwld (oS WS
Soil index potential M easur ed M anagement Quantitative land
cSs Sl LPP yield index suitability class
Soil profile (Kgha) (Kgha)
093 duiiy . 093 duiiy . 093 Al .
Second ‘5’9“.”' Second ‘5”“.”, Second “5”“.” :
Storie Storie Storie
root r oot r oot
1 0.34 0.20 2577.3 1482.5 - - - -
2 0.40 0.30 3003.1 2250.4 - - - -
3 0.52 0.39 3968.7 2942.3 2326.3 0.59 0.79 S;
4 0.47 0.32 3535.3 2394.9 1982.2 0.56 0.83 S;
5 0.41 0.32 3132.3 2448.1 12215 0.39 0.50 N
6 .0.42 0.30 3200.8 2250.4 2063.3 0.64 0.92 S;
7 0.33 0.22 2493.7 1703.0 1546.0 0.62 0.91 N
8 0.36 0.26 2729.4 1991.9 1150.6 0.42 0.58 N
9 0.47 0.33 3542.9 2501.3 1830.8 0.52 0.73 S;
10 0.45 0.31 3428.9 2372.1 1895.6 0.55 0.80 S;
11 0.36 0.26 2767.4 1946.3 1700.2 0.61 0.87 N
12 0.54 0.40 4128.3 3033.5 2860.2 0.69 0.94 S,
13 0.32 0.22 2432.9 1649.8 895.6 0.37 0.54 N
14 0.47 0.34 3573.3 2557.3 2290.3 0.64 0.89 S;
15 0.46 0.36 3520.1 2767.4 2538.6 0.72 0.92 S;
16 0.45 0.34 3383.2 2600.2 2468.5 0.73 0.95 S;
17 0.45 0.31 3383.2 2372.1 2205.2 0.65 0.93 S;
18 0.31 0.19 2341.7 1414.1 1352.0 0.58 0.96 N
19 0.52 0.38 3930.6 2858.6 2700.2 0.69 0.94 S;
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Figure 1- Map of quantitative land suitability classes
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(A) &l
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3000
y = 0.8949x- 978.39 00
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(Second root formula)
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Figure 2- Regressional relation between farmer yield and land production potential (A and B respectively: calculation of land
production potential, using storie and second root formulas)
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Introduction: Land suitability evaluation and land production potential estimation are considered as
prerequisites for land use planning. In quantitative land suitability evaluation, land suitability is evaluated based
on production per surface area unit. In this kind of evaluation, first, radiation thermal production potentia is
calculated, using different models such as FAO model. This potential is a genetical one which is not under
influence of water, soil and management limitations. If soil limitations are exerted in the radiation thermal
production potential, land production potential is resulted. The difference between the land production potential
and the farmer yield is that the first one is not under influence of management limitation but the second one is
under influence of management. Management level is determined based on management index. Canola
(Brassica napus) is one of the oil crops which is cultivated in Iran and provides more than 90% of the required
oil of the country. This crop is effective in the control of pests, diseases and weeds. Oil of the edible varieties of
canola has good quality. After extraction of the ail, the remained meal is full of protein and is appropriate for
animal nutrition. The aims of this research have been land production potential prediction and quantitative land
suitability evaluation for irrigated canola in the north of Shahrekord. In the present research, for the first time,
canola growth requirements were rated for different suitability classes.

Materials and Methods: The studied land with a total surface area of 25 hectares is located north of
Shahrekord, in the vicinity of the previous Saman industrial district. The average annual precipitation in the
studied areais 370 mm and the mean annual temperature is 13.1 °°. 19 soil profiles were dug and described. Leaf
area index, harvest index and canola grain moisture percentage were measured. Farmer yield was also measured
for each profile and economic data were collected. Physical and chemical analyses of the soils were done
according to the standard laboratory methods. For the first time, canola growth requirements were rated for
different suitability classes. In a next step, the measured land characteristics were matched with the canola
growth requirements (except climatic requirements) and depending on the limitation level of the land
characteristics for canola, a suitability rating was considered for each land property. By using these ratings in
the second root and story formulas, soil index was calculated. Radiation-thermal production potential was
caculated, using FAO model, considering temperature, solar radiation, leaf area index and harvest index
limitations. Land production potential was determined by multiplication of the radiation-thermal production
potential and the soil index. Margin yield was calculated by dividing total costs to the price of one kilogram of
canolain the market. The limits between quantitative land suitability classes of S1 and S2, S2 and S3 and S3 and
N were considered to be 75% of the radiation-thermal production potential, 140% and 90% of the marginal yield,
respectively. Management index was calculated by dividing the farmer yield to the land production potential.
Management index of 0.75 and 0.50 was considered respectively to be the limits between management levels of
high and intermediate and intermediate and low. To evaluate the accuracy of the used methods, the correlation
between the land production potential and the farmer yield was investigated.

Results and Discussion: Canola radiation-thermal production potential was calculated as 7603 kg. ha™;
mean land production potentials, using second root and story formulas were predicted respectively, as 3214 and
2291 kg. ha* and mean farmer yield was measured as 1943 kg. ha.™*. Management level was determined as high
to intermediate. The marginal yield was calculated as 2025 kg. ha.™* The results of this study showed that 59 and
6 percent of the land is marginal (S;) and moderated (S,) suitable respectively. 35 percent of them are not
suitable (N). Use of the second root formula is more appropriate than story formula as far as land production
potential calculation is concerned.
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Conclusion: Moderate limitation of slope and carbonate content and moderate to severe limitation of
gravels in the soils are the origin of a difference of 4400 to 5300 kg. ha™ between the radiation-thermal
production potential and the land production potential. A difference of 348 to 1271 kg. ha.* between the land
production potential and the average farmer yield is due to the high to intermediate management level. Land

physical limitations and management level have caused more than 50% of the lands to have marginal suitability
and 35% of them become non-suitable.
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