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Abstract: The present study aimed to explore the response of vegetation community succession, soil carbon se-
questration, and water conservation capacity in returning farmland to grassland plots in the agro-pastoral tran-

sitional zone in the source region of the Three Rivers. The study region was a returning farmland to grassland
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demonstration zone in Guomaying town, Qinghai province and the study analyzed the changes in plant commu-
nity succession, soil carbon sequestration, and water-holding capacity by field monitoring and laboratory exper-
iments. The results demonstrated that; 1) After 11 years, total coverage, average height, number of layers of
plants, and aboveground biomass in returning farmland to grassland plots all reached the same levels as the o-
riginal vegetation, and the Shannon-Wiener diversity index and Pielou evenness index reached 80.9% and
97.5% ., respectively, of the original vegetation. 2) After 11 years, the soil bulk density of the 0—40 c¢m layer
of returning farmland to grassland plots decreased by 5% compared to the original vegetation plots, and the
saturation moisture capacity, capillary moisture capacity, and field capacity of returning farmland to grassland
plots were 12.6, 9.4, and 11.2 mm greater than that of the original vegetation plots, respectively. 3) After 11
years in the returning farmland to grassland plots, the soil organic carbon density and C/N had significantly in-
creased by 31.85% and 37.63% , respectively, compared to the original vegetation plots (P<C0.05), and there
was no significant difference between the soil total nitrogen density of the returning farmland to grassland plots
and the original vegetation plots (P >>0.05). The results indicate that the returning farmland to grassland plots
have benefited from restoration of the ecological environment in desert pastures in the agro-pastoral transitional
zone. This is an effective measure to contain and improve the desertification in the source region of the Three
Rivers.

Key words: Agro-pastoral Transitional Zone; vegetation restoration; structure of community; water-holding ca-
pacity; water conservation; soil bulk density; soil organic matter
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Fig. 1 Total coverage and everage height of vegetation in original vegetation and

11 years old of returning farmland to grassland plots
(P<C0.05), 2, 3 .
Note: Different lowercase letters for the same parameter indicate significant difference between two treatment plots at the 0.05 level; OV, original ve-

getection plot; RFG, 11 years old of returning farmland to grassland plot; similarly for Fig. 2 and Fig. 3.

1 11
Table 1 Community parameters and important values in original vegetation plots and

11 years old of returning farmland to grassland plots

11 11 years old of

Original vegetation plot returning farmland to grassland plot

Main species

Coverage/ Height/ Important Coverage/ Height/ Important
% cm value % cm value
Agropyron cristatum 18.0+£2.0b 6.0+1.0b 14.6+1.5b 35.0+1.3a 24.0E£2.1a 42.640.7a
Veronica didyma 4.0+1.2 18.043.2 10.8+1.8 — — —
Pedicularis alaschanica 5.04+0.8 16.0+1.5 10.6+1.1 - — —
Pedicularis kansuensis 4.0+0.3 8.0+2.1 6.31+0.8 - — —
Crepis flexuosa 4,0+1.2 7.0+0.8 5.8+0.2 — — —
Astragalus tanguticus 6.040.8 3.01+2.2 5.31+1.3 — — —
Poa crymophila 8.0t 1.4a 5.0+1.2b 7.5+1.7b 14.04+2.1a  21.0*+1.4a 24.7%2.1a
Potentilla cuneata 2.0+0.3 2.04+0.7 2.240.6 — — —
Potentilla anserina — — — 2.0+0.8 3.0+1.1 3.540.8
Kobresia humilis Sergie 2.0+0.5 3.04+0.7 2.7£0.3 — — -
Potentilla plumosa 2.0£0.7 2.0+1.1 2.2+1.1 - - —
Elsholtzia ciliata 3.04+0.9a 2.0+0.8a 2.97£0.5a 1.0+0.4a 2.0+1.2a 2.1£0.0a
Stellera chamaejasme 4,0+1.1 10.0+1.0 7.2+2.3 — — —
Ajuga ciliata 5.0£0.9 4.041.0 5.1£0.6 — — —
Thermopsis lanceolata 3.0%1.0a 4.0£0.2a 3.840.8a 5.0£0.8a 10.0+1.9a 10.5£1.2a
Swertia bimaculata 1.0£0.0 6.04+1.6 3.441.1 — — —
Medicago sativa 2.0+0.1a 2.01+0.3a 2.2+1.0b 30.0£3.4b 4,0+0.7a  25.4%+0.9a
Iris collettii 1.0£0.5 10.0+1.1 5.240.7 - — —
Lagotis humilis 2.0£0.0 2.0£0.7 2.2+1.0 - - —
Artemisia frigida — — — 4,0£0.7 15.0+0.9 13.140.7
Elymus nutans — — — 8.0£1.0 18.0£1.4 18.1£0.4
Bromus inermis — — — 12.0£1.1 12.0£0.8 17.14+1.9
Elymus sibiricus — — — 5.0£0.8 18.040.0 15.941.4
Ligusticum thomsonii — — — 16.0+1.2 22.0£1.1 26.9£1.0

Note: Different lowercase letters within the same row for the same parameter indicate significant difference between

level; similarly for Table 3.

(P<C0.05), 3
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2 11 N
Table 2 Soil bulk density and water-holding characteristics in original vegetation plots and

11 years old of returning farmland to grassland plots

Soil depth/ Plot Soil bulk Saturated water  Capillary water Field water
o ‘
cm density/(g ¢« cm™*) content/ mm content/mm content/mm
. . 1.20+0.02ab 53.67+2.56c  50.58%2.20c  49.9542.07¢
Original vegetation
0—10 d of
11 M years old o 1.10+0.02b 57.27+2.66¢ 53.5342.61c 52.31+2.39¢
returning farmland to grassland
. . 1.2740.02a 52.954+1.33¢ 51.4140.87¢ 50.4941.09¢
Original vegetation
10—20
11 11 years old of
. vears old o 1.2340.03ab  53.9240.29c  51.8940.53c  50.7840.61c
returning farmland to grassland
.. . 1.25+0.03a 103.6643.60a 99.4443.81b 97.7544.13b
Original vegetation
20— 40
11 11 years old of
years o © 1.192£0.02ab 111.1040.29a  107.27+0.15a  104.6540.23a

returning farmland to grassland

(P<C0.05),

Note: Different lowercase letters within the same column indicate significant difference at the 0.05 level.

3 11 N
Table 3 Distribution of both aboveground, belowground biomass and vegetation carbon density in original vegetation plots and

11 years old of returning farmland to grassland plots in Guomaying

11
Original vegetation 11 years old of
Parameter
plot returning farmland to grassland plot
Live biomass/(g * m %) 180.60423.91a 586.42+73.46b
Litter biomass/(g * m™*) 8.83+2.41a 175.564+19.80b
Belowground iomass/(g * m™ %) 1832.53+127.41a 1 087.674102.39b

Vegetation carbon density/(g + m %) 818.26+62.83a 777.96+£82.92b
0.50 351
a a
g 3.0F
£ i
g~ 04T a = ~2s) .
R, I B0t I
2S 040 Y
> >
g BE LS
& 5 £3
B~ 03sf ET10r
H o =
T ost
0.30 - L J 0.0 . 1 )
JFAEE OV BHNEE14ERFG ROV BHNEE14ERFG
FEHiPlot FEHiPlot
3 11 0—20 cm
Fig. 3 Organic carbon density and total nitrogen density in original vegetation plots and
11 years old of returning farmland to grassland plots in soil layers of 0—20 cm
, 11 C/N
(6.57) 4.77), 0
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