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Abstract

Background and objective: The monitoring and evaluation rangelands provides the necessary information for
the essential planning of rangeland management. As a result, it prevents the destruction of rangelands and water
and soil conservation. This research aims to prepare a continuous database of vegetation and soil indicators in
rangelands and monitor their changes, determine the relationship between vegetation indicators and climatic
factors, determine the trend and intensity of changes in different managements, and provide information for
calculating the long-term capacity of rangelands.

Methodology: For this study, the Asbchar site was selected in the rangelands of the Baladeh region in
Mazandaran province and was evaluated and monitored for five years (2017-2021). In order to evaluate the
indicators of vegetation cover, three transects of 100 meters were placed at a distance of 50 meters from each
other. Vegetation and soil factors were measured. Vegetation factors included canopy cover, density and
production of plant species, litter, rangeland condition and trend. Soil factors include pH, E.C., nitrogen,
phosphorus, potassium, organic matter, soil bulk density and soil texture. Ten plots of 1m2 were placed in each
transect, and a total of 30 plots were placed in exclosure and grazed areas. The crown cover of any plant species
with the method of measuring the crown surface, the density by counting the number of species, the production
by cutting and weighing, and the percentage of stone and gravel cover, litter, and bare soil were also measured in
the plots. Data testing was done in Minitab16 software.

Results:

The analysis of variance results has shown a significant difference between most vegetation and soil factors in
different years. The comparison of the averages of vegetation and soil factors investigated in different years shows
that the highest average percentage of the total cover was related to the exclosure region. The highest average
value was related to 2010, 2021 and 2019, respectively, and the lowest was the year 2017. The correlation between
the total cover of the exclosure region with the total production, the percentage of nitrogen inside and outside the
plant, the amount of potassium outside the plant, the annual rainfall, the rainfall of the growing season and the
rainfall of autumn and winter seasons in exclosure region is significant. Also, the correlation between total
production and annual rainfall, rainfall in the growing season and rainfall in autumn and winter seasons is
significant. The correlation between total cover with total production, nitrogen percentage under plants, annual
rainfall, growing season rainfall and autumn and winter rainfall in the grazed area is significant. Also, the
correlation between total production with rainfall in the growing season and rainfall in the autumn and winter
seasons is significant. The step-by-step regression results showed that climatic factors such as growing season
rainfall, total fall and winter rainfall, and soil factors such as E.C., pH, % O.M. and %N were used to predict the
total cover and production.
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Conclusion: The results of this research show a significant difference between the total crown cover,
production and density of species during five years. Also, there is a significant difference between the exclosure
and grazed areas in terms of all the factors examined in this research. The percentage of coverage, production and
density of the perennial grasses and forbs in the exclosure region was higher than in the grazed region. The research
results over five years showed that when autumn and winter rainfall and total rainfall and rainfall in the growing
season were greater, an increasing trend was also seen in vegetation characteristics.

Keywords: Monitoring, Evaluation of rangelands, Rangeland management, Mazandaran province, Ashchar
site.
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Figure 1- The location of the Asbcher site in Mazandaran province
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Table 1-Rainfall and temperature characteristics of the Asbchar site in the study years

Year Rz.ainfall of the Fall'and winter ) Total Average annual  Average maximum  Average minimum
growing season(mm) Rainfall(mm)  Rainfall (mm) temperature (C°)  temperature (C°) temperature (C°)
2017 124 137 261 10.52 16.12 2.63
2018 125 165 309 11.78 17.71 3.82
2019 141 214 262 9.04 16.24 3.29
2020 219 191 417 9.45 15.52 2.5
2021 125 216 393 10.27 17 2.69
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Table 2- Charactristics of plant species and average values of studied plant parameters.

Contribution of

) . Life - species in plant
Row Species Family Growth form form Palatability composition
Exclosure Grazed
1 Agropyron pectiniforme Roem. & Poaceae P Gr . 0.59 0
Schult.

2 Asperula odorata L. Dipsaceae P Fo ur 0.18 0
3 Astragalus aureus Willd Fabaceae P Sh I 3.1 12
4 Astragalus lineatus Lam. Fabaceae P Fo i} 0 0.35
5 Bromus stenostachyus Boiss. Poaceae P Gr I 4.35 2.88
6 Bromus tomentellus Boiss. Poaceae P Gr I 6.63 5.96
7 Camphrosma monspeliaca L. Chenopodiaceae P Fo I 0.25 0.55
8 Cerasus psedoprosrata Pojark. Rosaceae P Sh I 2.1 0
9 Cirsium vulgare (Savi) ten. Asteraceae P Fo ur 34 0
10 Convolvulus cantabrica L. Convolvulaceae P Fo I 1.13 0
11 Cousinia commutate Bunge. Asteraceae P Fo I 1.72 0
12 Cyperus conglemeratus Rottb. Cyperaceae P Grl ur 0.13 0
13 Dactylis glomerata L. Poaceae P Gr I 0 0.91
14 Descurainia Sophia (L.) Schur. Brassicaceae P Fo I 1.71 0
15 Elymus repens (L.) Gould. Poaceae P Gr I 8.4 251
16 Festuca ovina L. Poaceae P Gr I 3.69 2.38
17 Fumaria vailantii Loisel. Fumariaceae P Fo I 0.38 0
18 Galium verum L. Dipsaceae P Fo m 1.53 0
19 Isatis kotschyana Boiss. & Hohen. Brassicaceae P Fo I 0 0.11
20 Malva sylvestris L. Malvaceae P Fo I 0 0.23
21 Marrubium astracanicum Jasc. Lamiaceae P Fo 1 0.21 0.72
22 Marrubium vulgare L. Lamiaceae P Fo I 0 0.49
23 Medicago sativa L. Fabaceae P Fo I 1.27 0.24
24 Mentha aquatica L. Lamiaceae P Fo I 0.33 0
25 Muscari negelectum Gus. Ex. Ten. Liliaceae P Fo 11 0.12 0
26 Onobrychis cornuta (L.) Desv. Fabaceae P Sh I 1.47 0.26
27 Phlomis herba-venti L. Lamiaceae P Fo I 11 3.56
28 Poa bulbosa L. Poaceae P Gr I 1.25 0.75
29 Prangos ferulaceae (L.) Lindl. Apiaceae P Fo I 0.23 0
30 Scrophularia steriata Boiss. Scrophulariaceae P Fo I 0.25 0
31 Stachys lavandulifolia Vahl. Lamiaceae P Fo il 3.78 6.93
32 Stachys laxa Boiss. & Buhsei. lamiaceae P Fo I 0 1.13
33 Tanasetum polycephallum (L) Asteraceae P Fo m 0.73 0.47

Schultz-Bip
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Contribution of

. . Life - species in plant
Row Species Family Growth form form Palatability composition
Exclosure Grazed

34 Taraxacum monéaglum (C.A Mey) Asteraceae P Fo i 1.04 0
35 Teucrium chamaedrys L. Lamiaceae P Fo I 0 0.16
36 Teucrium polium L. Asteraceae P Fo I 0.19 0.63
37 Thymus fedtschenkoi Ronninger. lamiaceae p sh - 315 0.26
38 Verbascum Thapsus L. Schrophulariaceae P Fo I 0.66 121
39 Annual grasees - A Gr - 0.62 4.25
40 Annual forbs - A Fo - 3.80 3.66

A=Annual, P=Perennial, Fo=Forb, Gr=Grass, Sh=Shrub, Grl=Grass like
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Table 3- Analysis of variance of plant percentage in different years in exclosure and grazed sites
MS- MS- MS- MS-
MS- MS- MS- MS- MS- MS- MS-

Source DF Total Grasses Forbs  Shrubs Class| Class Class Perennials  Annuals Annual Annual

1 11 grasses forbs

year 29.8™ 10.01" 10.74"  0.73" 12.62" 0.28™  13.16™ 56.5™ 2.98m 0.55" 1.53m

Management 154.4™ 769.9™ 195.6™ 555"  1077.6™ 64.82™ 51.38" 1112.8" 93.9™ 101.9" 0.02"

Year*Management 1.44 1.09m 0.45"™ 0.01" 1.24m 0.05" 0.34m 1.53" 0.13m 0.05" 0.49™

Error 18 3.82 3.59 5.75 18.11 3.76 0.79 11.16 7.08 1.45 0.14 1.21

Total 27
R e Cla“ 23 Sl sme F oy S Clz.~ 53 Gola e ¥
ns: non significance/ **: significant at one percent level/ *: significant at five percent level
sad |z 5 B8 sbeale oo e Wl 3 LS w5 uilly 4520 —F Jsu
Table 3. Analysis of variance of plants production in different years in exclosure and grazed sites

Source DF MS- MS- MS- MS- MS- MS- MS- MS- MS- MS- MS-
Total Grasses  Forbs  Shrubs Class | Class 11 Class  Perennials Annuals Annual Annual

i grasses forbs

year 4  930.8™ 118.04™  155.3™ 16.2" 92.7™ 3.79" 392.1™ 699.3™ 6.96" 0.2" 6.96"
Management 1 2960.4™ 6869  551.8™ 1620.7"  12610™ 252.4™ 46555  4517.7" 51.59™ 65.3" 541.6"
Year*Management 2 10.1m 10.57m 7.9m 8.8m 26.8™ 1.43" 20.2m 25.7m 0.33m 0.06™ 0.33m
Error 18 74.09 29.87 64.8 405.8 744.2 0.5 9.03 202.6 457 0.02 4.57

Total 27
Gobiae pae M o) i 55 (ol s K Cla.~ 53 Gola e ¥

A4

ns:

non significance/ **: significant at one percent level/ *: significant at five percent level
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Table 3. Analysis of variance of plants density, litter and bare soil percentage in different years in exclosure and grazed sites

MS- MS-
MS- MS- MS- MS- - . MS-
Source DF MS'T.O tal Grasses Forbs Shrubs density density density litter MS- .
density : - - of Class of Class Bare soil
density density density  of Class | I n cover
Year 4 741.19™ 125" 21.49m 0.12m 15™ 0.31™ 16.94"s 8.83" 15.94™
Management 1 849.2™ 95.2"" 362.6™ 0.11" 125.6™ 9.70™ 216.4™ 106™ 3.74m
Year*Management 2 2.3m 0.15™ 1.5m 0.004" 0.32m 0.08™ 0.54" 0.27m 0.27m
Error 18 7.61 0.56 8.23 0.20 0.47 0.07 10.3 0.72 58.6
Total 27

R N S clu 23 Sl sme F oy S Clz.~ 53 Gola e ¥
ns: non significance/ **: significant at one percent level/ *: significant at five percent level

00d |z 5 G5 seole s diliie sl s (LS ) o s ) S s Sas mlls 4 —F Joas

Table 3. Analysis of variance of soil properties (Undrt and out of plant) in different years in exclosure and grazed sites

Source DF MS- Nitrogen MS- Phosphorus MS- Potassium Ms- pH Ms-EC
Under Out of plant Under Out of plant Under Out of plant Under Out of Under Out of
plant plant plant plant plant plant plant
Year 4 0.003™ 0.01m 14.08" 21.9m 37520m 1430 0.07m 0.09m 0.08" 0.00008m
Management 1 0.09™ 0.11™ 666" 120.3" 46252 158011* 0.005" 0.07m 0.05" 0.27m
Year*Management 1 0.01m 0.01m 4.08™ 0.3 6120m™ 14911 0.004"s 0.002" 0.00003™  0.00001"
Error 8 0.03 0.007 34.35 170.2 34602 27952 0.08 0.07 0.04 0.58
Total 11

Sola g s Moo o) cb.u 23 ol sme Fds s K CL.W 3 Sols sma FF
ns: non significance/ **: significant at one percent level/ *: significant at five percent level

-5 J}J’ M‘:‘
MS- Organic carbon MS- Organic matter
Under plant Out of plant Under plant Out of plant
0.5m™ 0.01m™ 0.1 1.47m
7.76" 6.66" 24.31" 19.94*
0.07" 0.91m™ 0.37™ 2.79m

1.57 0.52 5.05 0.54
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Table 6- Mean comparison of the vegetation variables in exclosure and grazed areas in Asbchar in different years

Year Total Cover% Grass cover% Forb cover% Shrub cover% Cover of class 1%
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 56.03+ 1.13° 46.04+ 1,134 23/43+ 1.092 12.47+1.09° 20.2+ 1.342 14.8+ 1.34° 9.20+2.45¢  12.07+ 2.45% 25.9+1.122 12.6+ 1.12°
2018 59.8+ 1.132 50.6+ 1.13¢ 24.23+ 1.092 13.77+1.09° 21.8+1.342 16.3+ 1.34% 9.73+£2.45% 1247+ 2.452 26.5+1.122 14.06+ 1.12°
2019 62.86+ 1.132 54,7+ 1.13% 25.36+ 1.09? 15.90+ 1.09P 23.13+1.342  17.53+1.34% 9,87+ 2.45? 12.6+ 2.452 27.8+1.122 16.27+1.12°
2020 64.93+1.132 55.93+ 1.13b¢ 26.26+ 1.09? 15.50+ 1.09P 23.33+ 1.342 18.7+ 1.34% 10.3+ 2.452 12.9+ 2.452 28.63+ 1.122 16.9+ 1.12°
2021 62.13+1.132 54.4+ 1.13bc 25.17+1.092 16.17+ 1.09° 22.3+1.342 17.67+ 1.34% 9.9+ 2.45? 12.57+2.42 27.46+1.122 16.53+ 1.120
=V Jode asls
Year Cover of class 1% Cover of class 11% Cover of class 111% Perennial cover% Annual cover%
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 25.9+1.122 12.6+ 1.12° 2.8+ 0.51% 0.13+ 0.51¢ 24.13+1.922  26.6+1.92° 52.83+ 1.532¢ 39.33+ 1.53¢ 3.46+ 0.69¢ 6.7+ 0.69%cde
2018 26.5+1.122 14.06+1.12° 3.20+ 0.512 0.37+0.51¢  26.07+1.922 28.03+1.922 5577+ 153 42.9+ 1,530 4.03+ 0.698 7.7+ 0.692cd
2019 27.8+1.122 16.27+ 1.12b 3.4+ 0.512 0.4+ 0.51% 27.23+1.92%8  29.73+£1.922 58.36+ 1.53? 46.4+ 1.53¢de 4.43+ 0.69% 8.3+ 0.69%
2020 28.63+1.122 16.9+ 1.12° 3.5+ 0.512 0.47+ 0.510¢ 27.7£1.92%  30.73+1.922 59.7+1.532 48.1+ 1.53bcd 5.1+ 0.690cde 8.83+ 0.692
2021  27.46+1.122 16.53+1.12b 3.57+0.512 0.4+ 0.51%¢ 26.24+ 1922  29.47+1.922 57.37+ 1,532 46.4+ 1.530de 4.8+ 0.69¢de 8+ 0.692b°
=V Jods asls
Year Total Density Grass Density Forb Density Shrub Density Density of Class |
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 18.9+1 .Gbcde 9.3+1.6 6.83+0.43¢de 3.6+0.43f 11.23+1 6abc 5+1.65°¢ 0.83+0.26% 0.70+0.262 25.9+1.122 12.6+ 1.12b
2018  21.4+1.6%«d 11.4+1.6¢f 7.83+0.43bcd 4.45+0.43f 12.6+1.652¢ 6.1+1.65¢ 0.96+0.26% 0.83+0.26% 26.5+1.122 14,06+ 1.12b
2019  24.36+1.6%° 14.36+1.6%f 8.83+0.43abc 5.43+0.43¢f 14.5+1.65% 8.26+1.65 1+0.262 0.93+0.262 27.8+1.122 16.27+1.12b
2020  29.27+1.592 16.9+1.6cdef 10.97+0.432  7.03+0.43%%  17.03+1.652  8.87+1.65%¢ 1.26+0.262 1.06+0.262 28.63+1.122 16.9+ 1.12°
2021  25.63+1.6%° 14.1+1 6% 9.56+0.43% 5.70+0.43%"  1506+1.65%  7.46+1.65 1+0.262 0.93+0.262 27.46+ 1.122 16.53+ 1.12°




=V Jode als

Year Density of Class 11 Density of Class 111 (9/m2) Total Production (g/m?) Grass Production (9/m2) Forb Production

Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 1+0.15bx 0.1+0.15° 10.56+1.85%  5.53+1.85° 192.5+4,96° 169.8+4.96¢ 74.75£3.15%  41.09+3.15° 70.29+4.462 60.56+4.462
2018 1.1+0.150¢ 0.23+0.15% 11.8+1.85% 6.57+1.85% 204.5+4.96%¢ 182.3+4.96 77.3+3.152 45,26+3.15° 75.8614.462 65.84+4.462
2019 1.5+0.15% 0.27+0.15% 13.43+£1.85% 8.8 +1.85® 215+4.96® 195.6+4.96" 80.9243.15*  52.03+3.15° 80.50+4.462 70.49+4.46°
2020 1.940.152 0.4+0.15¢ 15.33+1.852 9.3+1.85% 222.1+4.96° 203.7+4.96%°¢  83.79+3.15%  53.96%3.15° 80.50+4.462 75.87+4.462
2021 1.5+0.15% 0.38+0.15% 13.76+1.85%  7.83+1.85® 213.7+4.96® 197.1+4.96" 79.58+3.15*  52.69+3.15° 80.18+4.462 71.7+4.46°
Yea  (g/m2) Shrub Production production of Class | Production of Production of Class I11 Perennial production Annual production

r (g/m?) (g/m?) Class Il (g/m2) (g/m2) (g/m2)

Exclosure Grazed Exclosure Grazed Exclosur  Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed

e

2017  44.2+11.62 58.8+11.62 87.9+2.367 415+1.1° 45+0.4> 0.31+0.4¢ 92.9+1.3° 119.1+1.3%¢  189.2+8.2%¢  160.5+8.2¢ 7.15+1.2%8  9.29+1.232
2018  46.7+11.62 60.7+11.62 90.6+2.362  46.3+2.4% 6.7+0.4% 0.9+0.4° 94.4+1.38 124.7+1.3%  199.848.23¢  171.8+8.2b¢  7.7+1.23% 10.5+1.232
2019 47.4+11.62 61.5+11.62 93.9+2.368  53.2+2.4" 6.9+0.4% 0.9+0.4° 107.4+1.3¢ 129.1+1.33%  208.9+8.22b  18448.213¢  8.4+1.232 11.6+1.232
2020 49.4+11.62 61.5+11.62 92.2+2.362 55.342.4>  7.7+0.4% 1.1+0.4° 113.6+1.3% 134.9+1.32 213.748.28  191.3+8.28c  96+1.232  12.4+1.232
2021  42.7+11.62 61.4+11.62 90.9+2.36? 53.9+2.4b 764042 1.0+0.4° 105.9+1.3¢ 131+1.3% 204.5+8.28  185.8+8.28¢  92+123% 11.3+1.23%
el ski iz 5 58 colu s il sl s (LS ) o 5 25) S b e L oils anglie —A Jsax
Table 8- Mean comparison of the soli variables (Under and out of plant) in exclosure and grazed areas in Asbchar in different years
Year  (Under plant) OM % OM% (Out of plant) (\Under plant) N % ( Out of plant) N % (Under plant) P% ( Out of plant) P%
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 3.96+0.732 251+0.73% 3.07+0.422 2.14+0.42% 0.4+0.032  0.29+0.%%  (,37+0.02  (.25+0.05% 37+3.38% 23+3.38P 29.63+7.532 22.96+7.53%

2021

2.77+0.732  2.54+0.73* 3.71+0.42° 166+ 0.5* 0.44+0.03* 0.18+0.03® 0.36+0.05* 0.10+0.05° 40.33+3.38* 24.33%3.38° 32+7.532 26+7.532
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Year P% P% pH pH (ds/m) EC EC (ds/m)
Under plant Out of plant Under plant Out of plant Under plant Out of plant
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 520.6+107.4% 441.6+107.4% 551.3+.96.58 392.3+.96.5% 7.24+0.16% 7.24+0.16% 7.41+0.16% 7.28+0.16% 0.90+0.11* 0.77+0.112 1+0.162 0.7+£0.162
2021 677.6+107.4% 508.3+107.4% 643.6+.96.5% 343.6+.96.5% 7.13+0.16% 7.04+0.16% 7.27+0.16% 7.08+0.16% 1.074#0.11* 0.944+0.11® 0.99+0.28 0.69+0.162

Aol Colu poend a5 55 Gble )3 IS W5 5 (id sy do b oSl @L; G (oS oS 5 20) S b e o QSZ-—-.«@—* Jsi>

Table 9- Correlation between soil (Under and Out of plant),vegetation and climate variables with total cover percentage and total production in exclosur
and grazed areas Ashcher site

Total canopy Total

Site Traits - ocC N oM P K
cover production
Under Out of Under Out of Under Out of Under Out of Under Out of
plant plant plant plant plant plant plant plant plant plant
Total canopt - 0.86* 0.47" 0.72m 0.82" 0.38"™ 0.53" 0.50m 0.60" 0.63" 0.53"
(Exclosure cover 0.95™
) Total 0.86* - 0.33m 0.52" 0.54" 0.19m 0.28™ 0.21m 0.52m 0.17m 0.13m 0.67m
productiom
(Grazed) Total canopt - 0.86" 0.55m 0.19m 0.77" 0.96" 0.17 0.52" 0.33" 0.43" -0.41" 0.07"
cover
Total 0.86" - 0.54" 0.06"™ 0.62" 0.93" 0.55" 0.68" 0.12" 0.43" 0.13" 0.21"
productiom
-4 Jod asls
Site Traits H EC Total Rainfall of the  Rainfall of the Average annual n';\:zmlgﬁn mAix?r;augri
P Rainfall ~ growing season  growing season temperature
temperature temperature
Under  Outof Under Outof
plant plant plant plant
Total canopt ~ 0.03"™ 0.15™  0.20™  -0.44m 0.54" 0.57" 0.66" -0.49m -0.25" -0.11"
cover
Exclosure. ——ota 008  029® 043° 001° 059" 0.60" 0.72" 052" -0.25™ -0. 137
productiom
Total canopt ~ -0.40™  -0.45"  0.60"™  -0.4™ 0.62" 0.56" 0.80™ -0.57m™ -0.20™ -0.08™
Grazed cover = = =
Total -0.16™  -0.43™ 0.36™ -0.07™ 0.63 0.45 0.77 -0.47m -0.17m -0.20™
productiom

Goldsme pas NS o) claw)oé)h&‘.u:* SRR ckijé)‘JL;’u:*
ns: non significance/ **: significant at one percent level/ *: significant at five percent level
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Table 10- Stepwise regression of different rainfall traits to predict of plant cover percentage

Stepwise regression

Traits 1 5
Constant 39.47 35.14
Fall and winter rainfall 0.009** 0.08*
Rainfall of growing season 0.043
R-Sq(adj) 215 26.28

Dby Aoy gwmiie les (Vo Jsan) Sl
Cover= 43.14 + 0.08 fall and winter rainfall +0.043 Rainfall of growing season

Cover = alS iy s
fall and winter rainfall = ( o ) ol 5 50b v_f,\;)h,
Rainfall of growing season= ( s Jwe) 2, Jod vf,\;)\e

W5 ot Gl SNl e Glio o & o S50 Joos
Table 11- Stepwise regression of different rainfall traits to predict of production

Stepwise regression

Traits 1 5
Constant 1422 126.7
Fall and winter rainfall 0.31 0.27
Rainfall of growing season 0.15
(adj) R-Sq 29.83 39.18

Production=1260.7 + 0.27 Rainfall Fall and winter rainfall +0.15 Rainfall of growing season

Production=" (,LSa s » 3 5kS ) s Fall and winter rainfall = ( 2 o) olias 5 52l S¥,L
Fall and winter rainfall = ( ze \w) olias 5 52l S, Rainfall of growing season = ( jze Jue) 2, Jod uS/.,\;)\.g
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Table 12- Stepwise regression of different soil traits to predict of plant cover

. Stepwise regression
Traits

1 2 3 4 5
Constant -14.97 -23.09 -34.35 6.61 62.15
Nitrogen 248** 197** 187** 206** 224**
Organic matter 6.4* 5.2* 3.8 4.6*
Pottasium 0.03 0.03 0.01
pH -5.8 -12.6*
EC -10.9
R-Sq (adj) 86.8 93.1 94.3 94.9 97.1

CrAa it 22 S Aslae (VY Jous) S

Cover=62.15+ 224 N+4.6 O.M+0.01 P-12.6 pH-10.9EC
SeSl colas= EC agul = pH 2w =P JT b = 0. Mol = N@\S D 53 Mo, LOVeEr=

W5 ol ity ol S Clise Olio o & 28 (e S, -V Joax
Table 13- Stepwise regression of different soil traits to predict of production
Stepwise regression

Traits
1 2 3 4 5
Constant 44.12 30.94 -13.92 111.01 242.81
Nitrogen 465** 383** 346** 253** 216**
Organic matter 10.3* 10.6* 15.1* 18.9**
Pottasium 41 69* 83**
pH _22 _42**
EC -31
R-Sq (adj) 86.6 90.7 91.8 935 96.7
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