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Effects of Avena sativa biological sand barriers on soil
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alpine sandy land of Qinghai Lake basin
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Abstract: [Objective] The soil improvement potential of oat (Awvena sativa) biological sand barriers in the
restoration of alpine sandy land were evaluated in order to clarify their regulatory mechanisms on soil carbon (C),
nitrogen (N), and phosphorus (P) nutrients and their ecological stoichiometric characteristics during a two-year
planting period, and provide theoretical and practical guidance for the ecological restoration of desertified grassland

in alpine regions. [ Methods] Typical alpine mobile sand dunes in Qinghai Lake basin were selected as the study
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area, where oat biological sand barrier plots were established. Soil samples were collected at four key time points
over a two-year continuous growing period: before sowing (T,), at the end of the first growing season (T,), at
the beginning of the second growing season (T;), and at the end of the second growing season (T,). Soil carbon,
nitrogen, phosphorus contents and their ecological stoichiometric characteristics were determined at different
growth stages. [ Results | The oat biological sand barriers significantly increased the soil organic carbon (SOC) and
total nitrogen ('TN) contents in the surface soil (0—20 cm) , while the increase in total phosphorus (TP) was
relatively slow. In the T, period, the SOC and TN in the surface soil increased by approximately 18.2% and
29.3%, respectively, compared to the T, period, and the SOC and TN in the deep soil (20—40 c¢m) increased by
56.8% and 27.0%, respectively. The available nitrogen (AN) and available phosphorus (AP) contents in the
surface soil increased by 19.8% and 72.7% , respectively, in T, compared to T,, while soil pH value decreased by
approximately 15.0% . With increasing planting duration, the C/N and C/P ratios showed a trend of first increasing
and then decreasing, while the N/P ratio showed a gradually increasing trend. Mantel test results indicated that
SOC, TN, TP, and pH value were the main factors influencing the stoichiometric characteristics. [ Conclusion ]
The oat biological sand barriers effectively enhance soil organic matter level and nutrient supply, promoting the
cycling of elements. Additionally, they optimize the ecological stoichiometric structure of C, N, and P, alleviate
nutrient limitations, and enhance soil ecological functions. Furthermore, the restoration benefits accumulate
progressively over the two-year planting period, demonstrating potential for long-term soil quality restoration.

Keywords: Avena sativa; alpine sandy land; soil carbon, nitrogen, and phosphorus; biological sand barri-

ers; ecological stoichiometric characteristics
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Fig.1 Schematic diagram of experimental plots of oat
biological sand barriers in Qinghai Lake basin
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K T i 55 P A 0 400 HE A P A K B B 5 43 1 R
SR DA B AIAE W 0 R T8 RS E W BE A OGR4
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B T 4R 75 18.2%,56.8% F129.3% ,27 % , W
e 22 Vb s ELAG S 30 P PR O R IR AR BT
PP AE YUK S A IR A e RE R R B MR AR
WREAEBRGE T HR A EEZG TAHYE SN RRE, b
Y5 Jiang Haodong 55" %1 7Y 1 e € DX AH Bl Wk 52 A 92 45
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A T] 4 K 2 300 P o BE S B P S 1 3 0 B T R T
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WAk et B b i KR RS o (R T i A 4
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Wy oxfiit | TS 52 3] i FE b X IR K T SRR R i
U 3 B 4 TP $ T SR G218 . [RL, JHE 2 VD B AROAR
R + A ML AL R A B A 4P
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A 37 3 Bsf [i) L8 ) 52 ), 38 52 1) - 8 T 1 40 A 25 5 1Y)
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JAEHEEE b 3 C/N AT C/P ) e AR5 T
e R B ) U R R B B T R] e 22 P A K 0
SR I SR B, T T IR A 0 5% 4 T A, JC
S AT HLAK 1Y R BT FE K BE [R) A0 PR BE 2 88 1 AR
M ZE AR C/NMC/P AL EII N T, Fi 1%
B 55 A B T R WSO A, DT 3 BT a G T R o
Wi 5 ol REL [ P 5 o, 286 282 4 0 ke A ) o A 55 AR B Al
BT L3N, 3G Bl & s AL 3 {2 ff C/N
FC/P AW, T F A R i AR RS . Ik
Ah,Rocci K SZ BG4 H , Bifl 25 oA s [a) 384 , A8
PR 22 B R UR B 1 2 BB RS TR TUE M — 0T W T
PREIE R, or DL S R T 4 C/N 5 i A i %

AT, e AR R GE B TR TR AR bR 5
ol £ 0 B4 A B 5, A S I R A ML SR G 4 A L 384
+ 8 C/N. TEATFE L ZH,0—20 cm -8R C/N 7
T, W18 T, B A F B (29 4.8%0) 1 20—40 cm
13 C/NAE T, W% T 20 17+ 17 18.8% , H T,
BHIAS [R]  J2 0] C/N 22 5 1 25 . b M 286 22 V> B 1
T RE 5 52 W T )2 B ST RIG 2R, X T )2 HIERA —
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i UG PR N DR I R 5 AN Al ] R Ay
LB 5l TP i b B, 3¢ B 38 22 28 W v B A {12
R FEVD b SR A G ML S v B AR .

XPC/PMIE , 5 T 0 WIAH G, T, 0 ] C/P 7 0—
20 cm Ml 20—40 cm £ 2 f 4 # & T 15.3% Al
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FEREARFP A T R b S Bf I R B . R C/P X
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gimfeor . Hb, C/P 3 T Ul e R 2 B AT
T HEFE S R G A EERR IR & i C/N 5 N/P
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Mantel test 73 A7 45 5 3% B, e 22 A= W v B 1) 36 B
AT DL 25 AR o TE VD b A Rl R A S Ak
I AR A SR BT A DGR B

£ 0—20 cm + Z i, -3 C/N 5 4 5 SOC,
TN, TP,pH BA B EMMHCH., &k, 8 C/NK
BRI EERE T L SOCH TN H R, k2
) 4 5 pH B8 WAE A S . 7E 20—40 em )2
i, C/N EE 5 SOC FI AN &A1 56, BEIE 2 C/N
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BB, R B EN SRR MAESREY KA
RRE o HAE A OUA A S TL 35 03 & i, B AE T
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