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Table 2-Performing hierarchical regression in three stages inside the exclosure
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Error Bound Bound order
b Slade
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Constant
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Table 3- Regression analysis of variance test for each of the hierarchical regression steps inside the enclosure

Jae O s faas Ola e i€ and Ls-\‘ﬂ 40 Olay e u-<4\-= F Sig.
Model  Source of changes Sum of squares DF Average squares
D9 9555.998 1 9555.998 22.533 0.000°
Regression
1 suledly 288837.493 68 424.081
Residual
& 38393.491 69
Total
O 22369.550 11184.775 46.766 0.000¢
Regression 2
sslasl
2 Het 16023.941 67 239.163
Residual
&£ 38393.491 69
Total
D= 25770.550 3 8590.183 44.914 0.000¢
Regression
3 —— 12622.941 66 191.257
Residual
& 38393.491 69
Total

a. Dependent Variable: production b. Predictors: (Constant), H
d. Predictors: (Constant), H, D1, D2

c. Predictors: (Constant), H, D1
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Table 4-The rate of change of explanation coefficient in different stages of hierarchical regression inside the

exclosure
. Std. Error Change Statistics .
Adjusted R - Durbin-
Jae R R Square of the R Square Sig. F
Square . F Change  dfl df2 Watson
stimate Change Change
1 0.4992 0.249 0.238 20.59322 0.249 22.533 1 68 0.000
2 0.763° 0.583 0.570 15.46491 0.334 53.577 1 67 0.000
3 0.819¢ 0.671 0.656 13.82956 0.089 17.782 1 66 0.000 1.744

a. Predictors: (Constant), H

c. Predictors: (Constant), H, D1, D2

b. Predictors: (Constant), H, D1
d. Dependent Variable: production
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Table 5- Paired t-test between calculated values and observed production inside the exclosure
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o sl | o 4 5| s
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Figure 2- Distribution diagram and fitted regression line of the residues for the enclosure
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Table 6- Performing hierarchical regression in three stages out of enclosure

25l T il olaabl ol
> lskend >, laslend ao 3 40 . Collinearity
. . . Correlations o
Jxe Unstandardized ~ Standardized Si 95.0% Confidence Statistics
19.
Model Coefficients Coefficients g Interval for B
Std. Lower Upper  Zero- .
B Beta Partial Part Tolerance  VIF
Error Bound Bound order
ol lade
8.69 1.59 5.47 0.000 5.52 11.86
1 Constant
H 0.192 0.07 0.335 2.93 0.005 0.06 0.324 0.335 0.335 0.335 1.000 1.00
ARV
-3.711 2.03 -1.83 0.072 -7.759 0.336
Constant
2
H 0.329 0.05 0.573 6.33 0.000 0.226 0.466 0.335 0.612 0.537 0.877 1.14
D1 0.361 0.05 0.681 7.52 0.000 0.265 0.456 0.480 0.676 0.637 0.877 1.14
LR KV
-3.488 2.07 -1.69 0.046 -7.616 0.640
Constant
3 H 0.351 0.06 0.611 5.61 0.000 0.226 0.475 0.335 0.568 0.478 0.613 1.63
D1 0.378 0.06 0.713 6.84 0.000 0.267 0.488 0.480 0.644 0.583 0.669 1.50
D2 -0.090 0.14 -0.067 -0.063  0.530 -0.376 1.195 0.374 -0.08 -0.05 0.644 1.55
- . - . Z . . é . .o N
G g 03 (ol Al G B Jol o 51 G 2 (6 0 S5 Geibls w5 05051 Y Ui
Table 7- Regression analysis of variance test for each of the hierarchical regression steps out of enclosure
Joe e e Eane 6ol as s o u& - .
Source of Sum of Average F Sig.
Model DF
changes squares squares
b 293.782 1 293.782 8.571 0.005b
Regression
sl
1 o 2330.890 68 34.278
Residual
& 2624.671 69
Total
I 1360.182 2 680.091 36.035 0.000°
Regression
slasl
2 L 1264.489 67 18.873
Residual
S 2624.671 69
Total
O”‘s.) 1367.772 3 455.924 23.941 0.000¢
Regression
sxlasly
L 125.899 66 19.044
Residual
& 2624.671 69
Total
a. Dependent Variable: production b. Predictors: (Constant), H

¢. Predictors: (Constant), H, D1 d. Predictors: (Constant), H, D1, D2
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Table 8- The rate of change of explanation coefficient in different stages of hierarchical regression out of

enclosure
. Std. Error Change Statistics .
NEW Adjusted R - Durbin-
R R Square of The R Square Sig. F
Model Square . F Change df: dfz Watson
stimate Change Change
1 0.335? 0.112 0.099 5.85472 0.112 8.571 1 68 0.005
2 7200° 0.518 0.504 4.34430 0.406 56.504 1 67 0.000
3 7220° 0.521 0.499 4.36393 0.003 0.399 1 66 0.530 2.288
a. Predictors: (Constant), H b. Predictors: (Constant), H,
c. Predictors: (Constant), H, D1, D2 d. Dependent Variable: production
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Table 9- Paired t-test between calculated values and observed out of enclosure production
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ME o Std. Error DF Sig
Diveation
PRI 3y solie
(T S O 9 MY A0 -0.79 3.53 0.79 -0.998 19 0.331
Actual and predicted pair values
YA
y =0.481x+6.3707
R?=10.5403
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Figure 3- Distribution diagram and fitted regression line of the residues for the out of enclosure
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Abstract

One of the objectives in rangeland management is the accurate and rapid determination of
forage production to determine grazing capacity. The relationship between forage production
and morphological characteristics was investigated in this study. For this purpose, two grazed
and non-grazed units were selected in the mountainous rangelands of Nazlouchay, Urmia. In
each of them, the morphological characteristics of A. aucheri, as the only dominant plant
species that accounts for more than 50% of the plant composition, were measured within 60
one-square-meter plots located along with 100-meter transects in July 2017. After cutting off
bases growth, the dry weight of the samples was determined, and its regression relationship with
morphological characteristics was examined using hierarchical regression. The results showed
that it was possible to estimate A.aucheri production in the unit where the plant bases were not
grazed using multiple linear regression models based on diameter, average crown size (D1),
collar diameter (D2), and height (H). In the grazed units, where plant bases were grazed in the
fall of last year, only the average diameter of the crown (D1) and height (H) was validated with
multiple linear regression models, as the best model with RMSE equal to 3.53 and coefficient of
0.52. Due to the relatively good performance of the model and the preference for combining
several morphological features in production estimation, separating models into inside and
outside the exclosure can play a role in rangeland monitoring and production estimation to
calculate grazing capacity and assess the intensity of rangeland utilization.
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