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Soil Aggregate Stability of Different Land Use
Patterns on the Qinghai-Tibetan Plateau
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Abstract: [ Objective] The aims of this study are to investigate the effects of different land use patterns on
the distribution characteristics and stability of soil aggregate on the Qinghai-Tibet Plateau, and to provide a
scientific basis for improving soil quality in alpine regions. [ Methods] Five different land use patterns (farm-
land, plantation, wetland, shrubland, and bareland) were selected as the study samples on the Tibetan
Plateau. Soil aggregate size distribution and soil organic carbon (SOC), total carbon (TC), total nitrogen
(TN), and pH were determined by dry and wet sieving methods. =0.25 mm soil aggregates weight percentage
(DR-32» WR=,;), the percentage of aggregate destruction (PAD), the mean weight diameter (MWD),
and the geometric mean diameter (GMD) of soil aggregates were determined, and the composition and
stability characteristics of soil aggregates under different land use patterns in the alpine region were studied.

[ Results ] Compared with mechanically stable aggregates, soil water-stable aggregates were more susceptible
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to the influence of land use patterns and better reflected the structural stability of soil aggregations in Tibet.

Farmland cultivation increased the content of soil macroaggregates with mechanical stability, but not with

water stability. Soil aggregates in plantations and wetlands had high water stability characteristics. Correla-

tion analysis showed that the MWD of soil aggregates was positively correlated with SOC and TN contents.

For machine-stable aggregates, 1 mm is the critical size of positive and negative correlation, and for water-

stable aggregates, 0.25 mm is the critical size of positive and negative correlation. [ Conclusion ] Agricultural

cultivation in alpine areas can only improve the mechanical stability of soil aggregates, while wetlands and

planted forests have a positive effect on the stability of aggregates, and it is recommended that reasonable

vegetation cover should be carried out to improve soil quality in alpine areas in the future.
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- S T A 5 K S i Bl L AR S R L 3R T
RN A S W ) Z2 A 3 P T o - 38 B
FAERSRe . M RIS R S A T, H IR
AR 5 A LT 7 ik 2 R AE 4 HE 45 AR B0 A R
Jr Ak BE O B9 FE BLAE AR . Tisdall 45508 UKL 42
250 pm W ATERAK S S K Ao v 141 R AR ] 43 KA
TR (=250 pm, Macroaggregates) Fl fif Al 2 & (<250
pm, Microaggregates) , /A [0 2% 4] 28 A 7E k3% 1 EFL IR
FE B EK TR RE ) B ORI A 3 1k A T T
AARFEEERY . PP R R AR PR R AE 19 R
e bR E 2P B B AR (MWD) L3 5 42
(GMD) Ll ke KPR A5 54 . MWD, GMD F1 K 4]
BAR S EBR , HHE R AR e M,

T A O 2 | ARPE S N 2R g R E
F 25 R s - ) FH J7 2R 25 52 e - 58 AT SR AK I TE 1
FIVRLAR 20 1 o 15 T 1 B+ 4 P R IR Rt 22 500
15 CON JTER 78 498 AT 54 b 5058 4 & R 20 L
EAUTFE R Y], LA J7 2R 08 18 35 52 me) 4 3 1A
RIRBIE IS Fa € ¥ . W0, Blankinship 457 & B
b IR Al 2 Al - 9 P R A el KT R AK (2~ 9 mm) B
AN /N BEAR (0.25~2 mm) . ERKER S BE ST T
Wiy 6 Fb 1 o R FH A, & 90N TR IR A AR ) £ 358
VI 2R A A e M A, i R AR e MR 2 . ORI AT 2R
AT T -t ) 286 2 A5 Sy AU T /)N R 2% A 3R A AR
XPRRE . A B A R D 2T DR - 5 A R

PR Pl S K P O 8 2 5 R
AR

T 98 e DR Ay b K A 5 B A T v R P R
o AT L R AR 2N AR G Y R 5 M 0 R =
BRI A TR MEA EEE W, RART
TR e DA e SIS R AR E TR AT B T R R s LAY
RHENE Ty R b BT v OF B AR S RN H
RTS8 A1 2R AR 2 i B LA R M R AR Y BT 5 2 2 4 v

FEZARAL S S R A e S XDy T R R
1 PR30 25 1 CLE T . A S 8 IR 3 ) o R HE AT 2R
PR AT 58 45 Rl A o 1k — AP e, JE L
A7 27 52 i - S AT SRR A % LA E 1 )
Bz, BT A G EAE S E NS
(IR AE I RPN B2 o R s N 1 S R DEE
R JZE A MBS E P A SR AR K R E 1 P SR A
WF 58 e J 5 b 322 A R T O 0 CfRe BT AR
T 3t T A R ) 0 M AT 3R 2 ol A AR S R A Y
SR LAY O 2 A TR e 2 X S B A 5 B
L A 4 B R (BB AR A

1 MRFTTE

1.1 HREHR

WF5E DA T 80 R A L P BT 4R 20 4 000 m, 4F
PR — 16~16°C AR H AR H MR A2 O 3 021 h, 4R
R RN A P IL B AR R 50~5 000 mm, P i b X
TSR ZIEV T 5 WO i A S B AR
W B S KA BE A
1.2 R

T 2021 4F 8 H H e g A Hh 2 i 5% 2 B] BLI 2k 24
1500 km FE47 57 S0 A R A M4l b 3 A0 ] O7 045
WEER H (F R Hordeum wvulgare 8%il15€ Brassica-
campestris) . N LT R CF B W Fh S A M Betula
platyphylia) Jo M VEN (5 Sabina pingii 15
FREXS L Caragana changduensis) #5H# (JCH 8
)3 5 b MR AY L T [F] — S SR A X A X B — b
- MR S B A B R AE A IF T 6 A XN AT
SLRFE BB 30 A, BAFERINIE S B A
RABIEINEREE 020 em + )2 M R 8L BR & 2y
FOMRER A BRAEZRY) . A RIT I BR 2 A W R AR /)N
APEFN. RESGERLR L,
1.3 tTEHERNERE

SR VD A3 SR 1 Ui 6 00 o - 38 AL A AR P A 3R



5013 7R A« T R AN [ ) P O X 0 R A 2 A S R PR AR 55

ACZH B 20 7 0 0 2 K AR M A SR A B, T O R R R FHHL AL E 4% pH {5k K. CrO; SR
5 AR :>5 mm,2~5 mm,1~2 mm,0.25~  RHEFHPUTE L DA HUR 5 A HLITT 1724 A3
1 mm,<C0.25 mm; Wi BEHA 5 MR R >2 mm, FEOTE LAV R4 A A PLT R 8 Hr X
1~2 mm,0.25~1 mm,0.053~0.25 mm,<(0.053 mm, (Vario macro cube) & 14 TN & C: N{H,

1 EHEAER

Table 1 The basic information of sampling point

P> ZEE 4EN 4K/ m HH B 4 HuF
1 86.837126° 28.592881° 4275 HM Hordeum vulgare A< H
2 86.908548° 28.590499° 4268 YLAXVS R Hip pophaegyantsensis N T HKk
3 86.908571° 28.591417° 4264 =B R Halerpestes tricuspis T b
4 83.954190° 29.751890° 4548 IK# 2 Triglochin palustre 12 b
86.721936° 28.628591° 4603 FHH Sabina pingii TN
6 86.722012° 28.628737° 4615 ¥ Bt
7 85.337348° 28.412726° 3290 HM Hordeum vulgare A< H
8 85.33715° 28.410969° 3312 B HY Populus tomentosa N Tk
9 81.219373° 30.222213° 3810 HE Hordeum wvulgare A< H
10 81.187280° 30.252538° 3839 FEHM Populus tomentosa N Tk
11 82.231740° 30.623570° 4780 IKFE & Triglochin palustre 2
12 81.611550° 30.762250° 4557 HORAINE B Myriophyllum spicatum Bins: 1
13 81.293135° 30.942234° 4582 E # 4 Il Caragana changduensis HE
14 81.293432° 30.942216° 4582 Jc B Hh
15 87.473516° 29.209011° 4249 H B Hordeum wvulgare A< H
16 86.796576° 29.393873° 4699 FH Sabina pingii N
17 86.796577° 29.393903° 4701 Jc B Hh
18 87.661887° 29.084787° 3959 WMZE Brassicacampestris A< H
19 88.014493° 29.080606° 4256 FIME Betula platyphylla N Tk
20 91.431062° 29.777759° 3697 B HY Populus tomentosa N Tk
21 91.186115° 29.928311° 3757 M3 Brassicacampestris A H
22 91.148121° 30.015318° 3908 FIME Betula platyphylla N Tk
23 91.130676° 30.079605° 4375 M1 Sabina pingii HEA
24 91.130646° 30.079558° 4374 ¥ 3
25 85.337150° 28.410969° 3312 24 R T 3% Potamogeton filiformis 12 b
26 85.800382° 28.704347° 4737 Ml Sabina pingii HEA
27 85.800446° 28.704188° 4735 I B H
28 83.741500° 29.865950° 4553 TiA R 38 Polygonum sibiricum I 4
29 84.540541° 29.501856° 4582 E#RER A L Caragana changduensis T
30 84.540659° 29.501803° 4582 g 3
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Fig. 1 Particle level distribution of soil mechanical (dry screen) and water (wet screen) stable aggregates under different land use types
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Fig. 2 Stability of R-,,s content and PAD of soil machinery (dry screen) and water (wet screen) under different land use types
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Fig. 3 MWD and GMD of soil mechanical (dry screen) and water (wet screen) stable aggregates under different land use types
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Fig. 4 Soil organic carbon, total nitrogen, carbon-nitrogen ratio and pH content under different land use methods
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Fig. 5 Pearson correlation analysis of soil aggregate composition and stability index and soil environmental factors
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