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Soil Aggregate Stability and Its Stoichiometric Characteristics in Robinia

pseudoacacia Forest within Different Vegetation Zones on the Loess Plateau, China

QU Qing', XU Hong-wei’, WU Xuan', MENG Min', WANG Guo-liang', XUE Sha'?*"

(1. College of Forestry, Northwest A&F University, Yangling 712100, China; 2. State Key Laboratory of Soil Erosion and Dryland
Farming on Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,
Yangling 712100, China)

Abstract: With the aim of studying the effects of different vegetation zones on soil aggregate stability and its stoichiometric
characteristics, the soils under Robinia pseudoacacia plantations located within different vegetation zones on the Loess Plateau were
selected as the research object. Indicators including the content, stoichiometry, and stability of different aggregate fractions were
analyzed. The results showed that the content of >2 mm and 0.25-2 mm, the mean diameter ( E,y, ), and the geometric mean
diameter (Ey,,) of aggregate fractions were in the order of forest zone > forest-steppe zone > grassland zone. However, the stability
proxies of aggregate fractions across the three vegetation zones indicated that the content and erodibility (K factor) of 0. 053-0. 25 mm
exhibited an opposite trend. The overall trend of the soil organic carbon and total nitrogen of aggregate fractions among the three
vegetation zones was that the forest zone significantly overtopped the forest-steppe zone and grassland zone, while the content of total
phosphorus showed no significant differences among the three vegetation zones. Additionally, the content of soil organic carbon and total
nitrogen of <0.053 mm and 0.25-2 mm was the highest among the different fractions in the grassland zone, while that of 0. 053-0. 25
mm and 0. 25-2 mm was the highest in the forest-steppe zone. In contrast, there were no significant differences in the content of organic
carbon and total nitrogen in the forest zone among the different aggregate fractions. The total phosphorus content topped in <0. 053 mm
fractions in the grassland zone and the forest-steppe zone, while that in the forest zone had no significant differences among the different
aggregate fractions. Besides, the C: N ratios of <0.053 mm and 0. 053-0. 25 mm in the steppe zone and the forest-steppe zone were
higher than that in the forest zone, while that of 0.25-2 mm and >2 mm had insignificant differences among the three vegetation
zones. The C: P and N: P ratios of fractions in the forest zone were significantly higher than that in the forest-steppe zone and steppe
zone. Overall, the stability and stoichiometry of soil aggregate fractions exhibited relatively significant differences among the three
vegetation zones. Additionally, the stability, soil organic carbon, and total nitrogen content of aggregate fractions in the forest zone
were generally higher than those in the forest-steppe zone and grassland zone.

Key words :soil aggregate stability; latitude; vegetation zones; Loess Plateau
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Fig. 1 Location of sample sites on the Loess Plateau, China
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Fig. 2 Changes of the weight and fraction of different aggregate fractions among different vegetation zones
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Fig. 3  Stability parameters for soil aggregate fractions among the different vegetation zones
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R 9.38 £0.92bA 7.28 £0.90bB 9.64 £1. 17bA 6.65 +0.77bB
PR IR PO NG T 5.71 0. 60bB 7.63 £0. 56bA 7.48 £0. 86bA 5.99 +0. 53bB
FoyiNc 11.99 +2. 40aA 17. 84 +3. 68aA 18. 62 +4.33aA 13.76 +2.91aA
R 0.47 +0. 03bAB 0.37 0. 05bB 0.55 +0. 08bA 0.37 +0.03bB
A FRAREE U 0.32 +0. 02bB 0.41 £0. 03bA 0.40 £0. 03bA 0.34 +0.02bB
Foduite 0.76 +0. 16aA 1.35 £0.37aA 1.05 +0.23aA 0.86 +0. 19aA
R 0.87 +0.0laA 0.52 +0.03bB 0.54 +0.01bB 0.60 +0. 05aB
T FRMRE Y 0.72 +0. 01bA 0.62 +0.01aB 0.66 +0.01aB 0.63 +0.01aB
FRARHF 0. 66 £0.01cA 0.62 £0. 03aA 0. 64 £0. 02aA 0.63 +0. 02aA

1) [Al—FAR/INE S35 AN R A A [RDR AR SR AR Ul 3% B AE P < 0. 05 KF 12253 B35 IR — AT AR RS SRR Al IR AE B AN R]

AR A SR AR B &5 HEAE P <0. 05 KF E 257 3
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2.3 f5hifR A R AR AT R AR
RS I TR C: N, C: P HIN: P AR
W AR S EER(F3). <0.053 mm Fi10.053 ~
0.25 mm FiAEF PR C: N 78 FR R AT 1 i gy
B TR 0.25 ~2 mm Ml >2 mm KifR C: N 763
AR R A ) JC 35 25 55 A REAR AL SRR C: PRI N

o P SR IA AR k2 i T R T R AR AR R
B, NFEPRIARNE] C: N BB #F2ER, 0.25
~2 mm FifE C: P A N: P ek ; BAMREJRER T, A
[FPRIARNE] C: N o 225, 0. 053 ~0.25 mm fifd
C: P H K, 0.053 ~0.25 F10.25 ~2 mm $ifE N: P
B b, 0.25 ~2 mm RifR C: N ik, A

®3 FEEHETESAETENMHREEARGLREITEY

Table 3 C, N, and P ratios of different aggregate fractions among the different vegetation zones

i WX <0.053 mm 0.053 ~0.25 mm 0.25 ~2 mm >2 mm
B JAl 20.08 +1.55aA 19.52 0. 33aA 17.56 £0.33aA 17. 65 0. 98aA
C:N FRARRL R 16. 19 +0. 72abA 17.24 +0. 61aA 16. 48 +0. 55aA 16.06 +0. 87aA
Foyiig 16. 16 £0. 50bA 14.32 £1. 11bB 17.61 +1.33aA 16.10 0. 19aAB
A 10. 77 = 1. 08bB 14. 24 £2. 00bAB 17.58 £1.83bA 11.50 1. 69bB
C:P PR U 7.07 0. 55bC 11.25 £0. 87bA 10.01 =1. 05bAB 8.59 +0. 77bBC
ARt 17. 83 +3.30aA 27.88 4. 83aA 28.39 +5. 83aA 21.47 £4.05aA
Lt 0.54 0. 04bB 0.73 £0. 11bAB 1.01 £0. 12bA 0. 65 +0. 08bB
N: P AR 5 0.44 £0.02bB 0. 65 £0. 04bA 0.61 0. 05bA 0.53 +0.03bB
AR 1. 12 0. 22aA 2.09 +0. 50aA 1.61 0.31aA 1.34 0. 26aA

1) [fl—3/NE B 3R AR TR R A [ 42 PR SR IR 2 TR P < 0. 05 7KF L2253 B3 W — 17 AR K S 5 Bk e AR [RAR Bl 7 A R A% 1k

A P <0.05 KF 2R D E

BiARE] C: P FIN: P LI EE R,
3 g

—EH > 0. 25 mm *Eﬁﬁ—%%ﬁgﬁiﬁﬂjt%ﬁgy
KRUIR I FAVEREE PR, TUPLRE ) fcis 14 P
Rk, HA R LA R AR T A E P 5L AR
FXZ P M <0.25 mm AR R A YRR AR A
BRI, IR RAOE RS E A LRGSR
WYY, HAE AR IE Wh & 45 B R
AWIFFE R B RE U AR R AR Sy 32, T ARy LR
PRI R 3, AR PR - SR Z5 M Pk i, 22
PR Ay AR A AP b A e T A R bR e A O i )
i AL R B, (A g oA BLE Ok
JEEhn > Sy A 5 R S5 A B R HE T A HLIR
i, HAWR KBRS s T
BT O DT A A T AR R Y 4 4
FaUET IR SR A LA A A XA, B ER
PRIR AT ASTIFFT 8 S UG i o) A1 SR AR e 1
T (K 4). BRI E A 3 MET
BRI AR > BRARE R0 > BT, SETA
WFSEEE SRR A 5T & B A5 KA A LR T 4
R 5 R TR E T B BoR ng A e, B
HIZ ARV R AR R A B (1 4) . &
P, BRI X BE LR E G, R R T A
REARS, IRl fE T 3h 32 K AR AR
IR AR AR F L E M s sh >, S5+
S AR BESS 10, A RARTEE PEREAR. R,

WL E R, R 3 R, b e ik M AR ) 4
5, RIS AR v A . AR AR AN S U R
B 4 S b A HLT AR N RS 1
B, T A ALV AR, (A5 A
RS M, NI R BT A1 R AT 1 B
e AR S A A

AN, 2 ATE I, HRRR E TS K R
RS R AR RS AR 5, BN AR AR S s T bk
W JEUHE R A oE— B PR R R R S
PSR o i ARG, 78 P SR AR S T v R AT SR A
SR EEEM. SEARKTA N, SR M4
WA R S T A LA AN R 2 A R A AR L
HAb 2 HR AR AE 5 3R SR A S R ™

AT 5T FRART 25 R AR A R IR AL AR
5 S T AR MR SR U T R IR AR b
R A YR AR A SR E R R E
AN_E U3 e Sh R R AR R A AL R | K
PR A SR SR, NN B AR  4%
R A R A DL R A . A kAR 2k
SORTE 3 MR AR, R TREE —
TR R, EEZARAEN . KU LR
R B R & B SI0R AR A DL, AR 2R & i
RFARRSEZ, T SRR i SR R A LA,
SRMAER S REOMELR (K S), BEIIKHE
TRA FI TR R + 385 AR T St kA
FF A B R MR . 28 S 5 0 ATRoT 5 4
FAAF.
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Fig. 4 RDA sorting graph of environmental factors,
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aggregate stability and stoichiometric ratios
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Fig. 5 Correlation between the soil aggregate fraction content and soil organic carbon, total nitrogen and total phosphorous content
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