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Abstract: Micro-vegetation patchification is a critical process during the retrogressive succession of grasslands. This
study explored how vegetation patches influence soil aggregate distribution and stability, and the subsequent effects

on soil organic carbon (SOC) mineralization in the Qinghai— Tibet Plateau. Soil aggregates were fractionated using
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the wet-sieving method into three size classes: macro-aggregates ( =>250 pm) , micro-aggregates (53—250 pm) ,
and silt-clay fractions (<{53 pm). SOC mineralization was quantified through indoor incubation experiments. It was
found that macro-aggregates dominated all vegetation patches (55.31% —74.01% ), but their content and aggregate
stability significantly decreased in non-native patches compared to the native vegetation (CK). Notably, macro-
aggregate loss was as high as 25. 27% in bare areas (BA) (P<C0.05). SOC content in macro-, micro-, and silt-clay
fractions was highest in CK, Potentilla fruticosa, and Polygonum viviparum patches, followed by Ligularia
virgaurea (V) and BA. SOC cumulative mineralization quantity peaked in LV patches (12.38 g-kg ') and was
lowest in BA (8.26 g-kg '). Additionally, cumulative mineralization rate was significantly higher in LV and BA
than in other patches (P<C0.05). Positive correlations were observed between SOC cumulative mineralization
quantity and macro-aggregate content as well as aggregate stability (P<C0.05). Conversely, cumulative
mineralization rate was negatively correlated with aggregate stability and C/N ratio (P<C0.01). These findings
suggest that analyzing aggregate composition, stability, and mineralization dynamics during patchification processes
can provide scientific insights for sustainable grassland management and accurate climate change assessments in the
Qinghai— Tibet Plateau.

Key words: Qinghai-Tibet Plateau; soil particle size distribution; soil organic carbon (SOC) ; mineralization rate

- AR Ay Bl b A S R G d K A DB T, 6 A7 35 29 1550 Pg A HILRR , 043 31 240 5 R A m 2 0 A= 40 ik o ) 2 0 3
i PR, A LA PR /)N 1 78 A T 25 S O AP C O, I B2 ) 19 Jom sl e A1, DA TIT 52 M) 4 R A A B4k
A BB AT A 2 i M A 25 2R SRR A P A E B ), e BRI A A BB OG  [R] IF OC AR B A SR R
TS R o PR SR AATE AT LIBT3 i B PR G AR T, Chiristensen™ i Hh 52 i - 38 PR 5 (A 1045 31 2 52
Wi AT 5RO A8 A A 1) DR 3R o R i 36 A BILB B B AV T o e Ak, o DT SRR 5 B RIAT AL B 23 A R AR B R 5 B 2
PRAE AL e, P OF T00 A S8 1 422 o | SR K e DA RCA BILBR L AE L DR, TR Y e A A R AR A3 A R AR AR
X o 5 s TN A A AT LR 1 Bh A B B R

S AT R AR S A BE AR S A BT L A R ST AR b P | e SRR ] UM S e R g ] A I RK B
BEVET . AEVF Z BT PR A P SR A R AR RN P SR AR 43 SR AT 3R AR (=250 pm ) Bl T 2R 4K (53~250 ) FITA
By B AT R AR (<053 pum) ™ AN [F]RE A% B b 38 PR 3R A XS A LA 10 0 BELAR 4 BE D AN TR) o e b, AN AR AR P 58 1 il 285
F R BB AT TSR TR o WF 50 2 B, R A L 1T 2 (A ol Rl 0K L 22 1 4 J RIA BIL 42 48 5 WD A, AT
Ui B e L3 5B ALY 20 SR BB T 25 W A R T R B R R R 45 5 TE U SR AR ik S
VA 2R A 5 0 e 0 A BIL T 4010 A 0 R AR 3R 0 0 0 R B B A 22 ) RS 5 A T RO AT R A i A R K AT R A
TEAT BT A AT LA B A A A TGP SRR B T LR AR AR E T R, e b PR SR AR S
A AN T 2 fif - S A BB 1) A2 Ak 7™ AR 22 5, 7 B 398 SR A A 2 A R A, A I3 T SR A i ) 3R AT 2R A X AT ALk
R E AL

- S P B AR BT BRI AR R R — AN S A Y e, sz ) b S T (A e A AL T R R A 9 )
FELBERR fiE CANAE 4 (0 28 28 R A AR R 45 ) A DG B 2 RN AE AR W FIAE W) TR RS2 e R A HLBR A A P 3R A
FEEREEH Z — A BT BRI 78 A RAAIE 2 5 SR AR 23 X8 - 0 HLRR 7™ R Wy B AR A i 30
BUBRAS 5 B R 4 o DR, PR SR AR (4 00 15 = 6 WL IR 161 A7 2 [B) A7 AE 26 TE 1) G R o BRI, AT BT R WA
BB 5 Bk e (0 Rk 5 b S DA SR AR S5 K 473 5 B, S A BIL BT 5 AT 3R R 22 I 14 5 2R 0 A J2& ) B AR DG OG22, sz
BIRZ AR 30 R FR W R S A B R R 58 55 A K Bl A R AR AR AR I W A D RS &
LS AR MO AR E . SRRV R AW SRR E R B EAM R R
1M, Kumar 55 i 78 3¢ WIAR 2 10 26 4K 7T 5 5 BOK A 3 0 B e, DA TIT AR AU 1T 2R AR AR o AT, AR [ AL 9 288 2 3t
R 73 A1 8 v 0 il A R S LA PR 25 B W ) 2R 0 22 S5 0 B2 W 3 AT R AR A B RURITRR E 1k



535 B 2 W Fll2F 3 2026 4F 17

B GO R BT R MR R AL, DA [R) AR 4 ) b SRR 8 T Sy TR 1A — el /N RUJE 225 ) 25 4 BT, B ik A
J 1 G e v T R R T R B 0 BRI R & B TR B DA A AR BIOR B Y 22 R A R B L T AN R 2R AL Y
L PR BRE B2 i 3 B R ) S AR D A ) A T U R AR AR B R S b R B AL 43 A T B
o D e T 5 X A b, 5D R A S SR e S DR A A R R ) SR 3 A 2 Ry S Y ) I
VNIV s A I GAEE 7/ RALR o A o) e T R U B A R il v £y IR IR NI I ) | L R T A R 1B 9 e = ' 1}
X R v T o S R BB R ) B 9 A v A A 0 A T 5 R R E R M R S T T T e A
DX A A B e AT SR A 114 43 A R LA R O S5 BILBR B A 1) 52 0 i oK DL R 0B o 6 T I AR AR 9 L s S AN [
26 A A DR B A B S X 4 L TR AR 0 DA SR AR 0 A R AR S X A LR A R SR L BIF ST R A
TR L7 75 0 e L P AR B e A X - S BT 1 S 0, LA B T SR SR B4k 5 o - SR e 0 B B R AL T B R A
1 #R5FE
1.1 FRRXER

W 5% DA T H R % F A N ED il B B DL P 10 km AR Y ZE LA (337507 N, 102°05" E) |, P ¥ i 3k 2 3500
me 1% DX T S A e SR AR X, BT A A R SRR AR 5 AR SR 1. 5 °C AR K L 600~800 mm,
LAET T 6—9 H s 4EZE K 290 1364 mm, 2 4F H BB HCR 2290 h A2 47 . EL MW A & L 5 (Kobresia
pygmaea) R & F (Kobresia graminifolia) \HERE G F (Elymus nutans) K552 b2 3¢ (Potentilla anserina) J& X
W (Leontopodium nanum) Bk 2E 22 (Polygonum viviparum )% .+ HEZR Ky 3 & 1l 5o f) + o

T 0 b 07 T TR B 29 0 18 hm® A 1t 0 b, A AP 3 AT OB A TR S BE R SO T RN A 1 A
A3 AT, e R R 7 LA R 1L S A A A (R Sy e A A B, CKO) i A BRER 19 1 3 BE Bk (bare area, BA) il 3
Pl AS 5] 4 AF B BE B, 5300l Ry 4 B8 A8 (Potentilla fruticosa) (3R 25 M ¥ 7 8L B (Ligularia virgaurea) , 3 5 i A 9 B
e, RANAS — ELAS KLU 3l 73 A A 55 b (P& 1) o BEHIL G 49 4 b E BR 28 Y 1) 4 S 9IRS7 K o e BRAE g T 52, 7R AR )
A W (0 R AT O A SURE L B S AL A ) R R A R R

JEAE R Eti B LrE e TR
Native vegetation (CK) P. fruticosa (PF) P, viviparum (PV) L. virgaurea (LV) Bare area (BA)
R AR LI £ ' AN T T v, g 4o T

& X v 5y ; -
X » {q'% N lrvy{, z

1 B A B ER A 3th

Fig. 1 Micro-vegetation patchification in grassland
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Table 2 Soil physicochemical traits of grass micro-patches
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Fig. 3 Soil organic carbon and total nitrogen content in different aggregate size of grassland micro-patches
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Table 4 Percentage of soil C and C:N in each aggregate size of grassland micro-patches

FE b 1 2 PR 1% BT ifik K Percentage of soil C in each aggregate size (%) AL C:N

Site =250 um 53250 pm <53 um =250 um 53250 pm <53 pm
CK 66.84+3.42a 16.31+1. 44bc 3.3740.65b 17.21+2.36b 14.95+2.02a 12.244+1. 30a
PF 66.61+3.58a 13.30+1. 49bc 2.637+0.50b 21.5040. 80a 12.36+1. 26ab 9.26+0. 25b
PV 70.22+7.23a 12.00+0. 56¢ 3.3640.38b 17.524+1. 36b 9.8240. 42bc 8.2940. 74bc
LV 66.19410. 98a 16.74+3.15b 3.14+0.55b 12.58+2.79¢ 9.14+1.45¢ 8.0241. 86bc
BA 51.4844.45h 24.474+2.66a 13.12+1. 33a 9.10+0.77c 9.01+£0. 86¢ 6.1940.67c
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Table 5 Correlation analysis of grassland micro-patches aggregates with cumulative mineralization and its rate
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