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Table 1- Comparison of selected soil properties and surface cover in six vegetation types
G okl gl e e e oSN Gl g SV P SLaig g9l
2l Parent pH Aspect Slope Gravel Clay Silt Sand  Litter Species Diversity
Vegetation material
types
(%) Shannon  Simpson
-Wiener
RW s 8.2  58.3NE 15.3 34.4° 26.7° 36.4% 3692 33™ - -

G 5 olus gae 45.0NE 13 34.7° 327  24.9* 4.03* 9.1® 0.598 0.242
A-E SrnS 8.1* 2410N 32 49.4% 51.5* 18.7* 29.9° 1.8°¢ 2.246 0.75
A-L Black 7.97* 53.3NE 17.3 31.4° 425®  241* 334° 2.5°¢ 2.241 0.752
A-B andgrey 786> 3557N 29.8 36.7° 309" 39.7° 31.6° 14.2° 2.645 0.769
AA sehists— 779c 2.0N 433 357° 319 220° 461° 4.0™ 1.922 0.586

2b i (P<0.05) o sime OS] gyl oyt yo 3 S jidio Gy > b sluel
Numbers followed by the same letter are not significantly different (P<0.05)
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Table 2- Comparison of selected vegetation characteristics and surface cover in different treatments

(%) Canopy (%)
. EL - o et oles Yo Wy
832y b » o . Ok gleas Y
oS S b S sy Aot ob» Ao Aoy Slag Js Producztion
Bare soil Surface  Litter peremial  ““*  Pperennial  Annual Shrub  Total (g/m’)
stones Forb Annual Grass Grass
Forb
RW, 95.5% 0.5% 0 - - - - - - -
RW, 92.6% 0.4% 6.7 - - - - - - -

Gs 58.8% 8.3 2.8° 10.3° 3.3® 0.6° goede 10,704 3¢ -

G. 51.3%¢ 5.4° 15.3° 11.9° 0 0.3° 0.2% 0.9° 28¢ 17.76°
A-Eq 65.5" 9.7° 15° 3.3 1.3% 4.7 goede 5.3%  228% -
A-E, 65.8" 10° 2.2° 5 0 7.3 1% 9.4%  227% 49.4>
A-Lg 54,2% 12° 1.8° 3.7 0 1.7° 1477 10.7%% 320 -
A-L, 52,2% 20.22 3.2° 5.3 0 0 5.gxee 130 g g 45
A-B, 19.7¢ 1.3 12.3% 7 0 28.3° 11.3%°  24%° 667 -
A-B, 26.1°" 1.8° 16° 142 0.7 13° 10.8%¢  18.3%¢ 5g 81.8®
A-A, 13 2.7 3¢ 0 0 39° 870 2933 81.3° -
A-A, 35,7°%! 16° 5o 3.7° 4.3 9.3° 2.7°°  27.7°  41.3% 106.3%

Olee 9yl 055 FALs 15l 0o i 065 FAEa lag g i 008 FAES 5l lediS TG 4l koS TCs il qmd puS TRWa e (o pas=RWS
P Spiie B Lol il win)>= 55 SAAG Gla i3 055 TAAS Gk mges 95 TABa Sl mgesr 08 TABs 1l )lam 055 =AL,
25l (P<0.05) jls sine M5! ch)ly 5
RW.¢= Rainfed Wheat, spring; RW,=Rainfed Wheat, autumn Gs=Grasses, spring; G,=Grasses, autumn; A-E.= Astragallus—
Euphorbia, spring; A-E,=Astragallus—Euphorbia, autumn; A-L= Astragallus—lactuca, sprin ; A-L,=Astragallus—lactuca, autumn; A-
B¢= Astragallus—Bromus, spring; A-B,= Astragallus—Bromus, autumn; A-A= Astragallus—Artemisi, spring; A-A,= Astragallus—
Artemisi, autumn. Numbers followed by the same letter are not significantly different (P<0.05)
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Table 3- Comparison of soil quality indicators between treatments according to normalized data

I o el (nyS o Jbd o8 gy S Wl il

o JooS ey sl R o RTINS e b oS o Mol

Treatment Total ~€arbon  Normalized ~ ACtive  Normalized Carbohydrate ; Basal  Normalized
organic  stock carbon carbon active Nobr n;al(;zed respiration  pasg|

carbon Stock Carbon carbohydrate respiration

0 (I Mghax din) (o) (MOIGC)  (MOlkge)  (MY/GC)  (MGdges) (Mol oC)
RW, 027 1200 6.61% 16.16° 1.59 3.7 2.27° 0.74° 0.69°
RW, 022 1.04° 5.82' 16.22° 1.48° 3.34° 2.57%¢ 0.73 0.06"
G, 0.24"  1.15% 6.107 19.55¢ 1.72% 3.35 2,490 0.74° 0.698°
Ga 0.27%%t 1 p3d 6.68°%" 19¢ 1,61 3.28° 2.34°% 0.75™ 0.12
AE,  036°  1.40% 9.31% 20.82°  1.35% 3.2' 2.1' 0.74° 053
AE, 029 1230 7.90% 18.7° 1.47° 3.38% 2.4pcce 0.73 0.07"
AL 0329  1.33%° 8.13%¢¢ 22.99°  1.68° 3.6 2.6° 0.75% 0.7°
AL,  028% 124> 7.3800cet 22.6™ 1.76° 3.5% 2.50ece 0.75% 0.13%
A-B, 0470 1.50° 10.16? 28.3° 1.62%¢ 3.8° 2. 5ocee 0.78® 0.74°
AB,  033¢ 125" 7.78%0t 24.8° 1.76° 3.6 2.4bcce 0.79* 0.22°
AA, 044 152 8.66 23.2% 1.5% 3.65% 2.4pece 0.78® 0.75%
A-A, 035 136" 7229 23.9° 1.63%° 3.75% 2.7° 0.79° 0.22

A- f)LQd sj)\%_"); =A-Lg ‘)AJL{ ‘09,._‘9).‘9—")9? =A-E, E)L@d ‘O%é)é—"); =A-E ‘).AL* ‘QL‘:"JS =G, f)L@d sOLﬁAJS =G, s‘)uh o2 |>.x;f =RW, E)L@d 2 FAS:RWS
S gt )3 S e By Lol ol eiays (065 FAAG Gl i )3 055 FAAS ol (ogesr 05 TABa Hla (ugegrm 05 FABs b )lem 05 =L
22l (P<0.05) b jine oM
RW.¢= Rainfed Wheat, spring; RW,=Rainfed Wheat, autumn G=Grasses, spring; G,=Grasses, autumn; A-E;= Astragallus—Euphorbia,
spring; A-E,=Astragallus—Euphorbia, autumn; A-Ls= Astragallus—lactuca, sprin ; A-L,=Astragallus—lactuca, autumn; A-B,= Astragallus-
Bromus, spring; A-B,= Astragallus-Bromus, autumn; A-As= Astragallus—Artemisi, spring; A-A,= Astragallus—Artemisi, autumn.
Numbers followed by the same letter are not significantly different (P<0.05)
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Figure 1- The effect of vegetation type on total organic carbon (A) and carbon stock (B)
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Figure 2- The effect of vegetation type on normalized
carbon stock
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Figure 3- The effect of vegetation type on active carbon (A) and normalized active carbon (B)
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Figure 4- The effect of vegetation type on Total carbohydrate (A) and Normalized carbohydrate (B)
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Figure 5- The effect of vegetation type on Basal respiration (A) and Normalized Basal respiration (B)
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Introduction: Soil organic matter is influenced strongly by vegetation cover and management, therefore it is
proposed as the main indicator of soil quality and health. The changes in soil organic matter status occur much
more rapidly in the labile pools than in organic C. Thus, labile pools can be used as early indicators of changes in
total organic matter that will become more obvious in the longer term here. In addition, the labile fraction has a
disproportionately large effect on nutrient-supplying capacity and structural stability of soils. Land management
as well as soil and environmental conditions lead to the deployment of different plant communities in rangeland
ecosystems, which in turn may have different effects on soil quality indicators. The main objective of this
research was to investigate the influence of different vegetation covers on the quantity and quality of soil organic
carbon fractions in Gonbad experimental watershed, Hamadan. Moreover, the seasonal changes of selected soil
carbon fractions were investigated.

Materials and Methods: Paired Gonbad watershed in Hamedan consists of two sub-basins: in control sub-
basin no grazing management is applied, while in protected sub-basin, grazing has been restricted to a very short
period in late autumn since 2002. Average annual precipitation and average annual temperature in the area are
304.4 mm and 9.5 °C, respectively (5). The soil cover of the watershed consists of TypicCalcixerepts,
TypicHaploxerepts and Lithic Xerorthents (9). Five different vegetation typesof which, grasses (G), Astragalus-
Bromus (A-B), Astragalus-Artemisia (A-A), Astragalus-Lactuca (A-L) in protected sub-basin, and Astragalus-
Euphorbia (A-E) in control sub-basin, were selected. In addition, a formerly cultivated hilly land outside the
watershed, now under rainfed wheat farming (RW) was selected as a non-pasture vegetation type. All of the six
vegetation types were similar in terms of soil parent materials and slope aspect.. Soil and plant sampling were
conducted in mid-autumn 2012 (a), and late spring 2013 (s). Three plots (1*1 m? were studied in each
vegetation type. Total organic carbon (TOC), carbon stock (CS), carbon stock normalized with sand(CS/Sa),
active carbon (AC), normalized active carbon (AC/TOC), soil carbohydrates (Ch), normalized carbohydrates
(Ch/TOC), basal respiration (BR) and normalized basal respiration (BR/TOC) were measured in surface soils (0-
15 cm). A factorial experimental design with two factors, vegetation type (6 levels) and time (2 levels), was
conducted. Prior to statistical analysis, data were normalized, if required.

Results and Discussion: TOC and CS contentswere significantly different between vegetation types. A-B
and A-A had highest canopy cover, litter cover and species diversity. Species diversity in the rangeland
ecosystems has direct effect on fodder production and soil organic carbon content. A-E site, despite its low TOC
content, hadhigher CS/Sa (51.9 Mg/ha) due to higher amount of clay content, compared to A-A (43.1Mg/ha)
with higher TOC content. The amount of AC andAC/TOC in different vegetation types is proportional to the
amount of TOC, CS, total canopy, and the canopy and production of herbaceous species. AC content was
significantly highest in A-B (711.7 mg/kg), and lowest in RW site(262.6 mg/kg). A-B site is rich in grass
species with high amounts of readily decomposable root residues and exudates. The variation of carbohydrate
contents in different vegetation types wasvery similar to that of total organic carbon, in that A-B and A-A
exhibited the highest (5843 and 5258 mg/kg, respectively) and RW showed the lowest (1937 mg/kg)
carbohydrate contents. The woody, not easily decomposible litters in A-A explainedthe high content of Ch/TOC
(38.12%) in this site; low rate of humification entails increased soil carbohydrates. Ch/TOC was significantly
lower in A-E than other covers. The highest BR andBR/TOC, were observed in A-B and A-A sites, mainly due
to the high canopy cover, species richness,and soil organic matter. The lowest BR andBR/TOC were observed in
A-E.Thesoil texture in this site was clay.The recirculation of organic matter in fine-textured soils is low because
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of organic materials protection from microbial decomposition. Total organic matter and labile organic carbon
inputs werelower in A-L, A-E and G sites; this may explain the reduction of microbial activity in these
vegetation types. Except for AC/TOC, Ch, and BR, seasonal changes of all other indicators were significant.
Unlike other indicators, the content of Ch/TOC was significantly higher in autumn than spring.

Conclusion: Vegetation types had significant effects on selected soil quality indicators, so that A-A and A-B
sites exhibited the highest soil quality, mainly because of higher vegetation cover, litter, and plant diversity. RW,
followed by A-E site, demonstrated the lowest soil quality due to the tillage practices and low plant residue
inputs in the first case, and overgrazing of vegetation cover and litter in the second. Total soil organic carbon and

active carbon were significantly higher in spring compared to autumn. Seasonal changes of basal microbial
respiration and carbohydrates were not statistically significant.
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