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carbon in Hippophae rhamnoides forests in Pisha sandstone area
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Abstract: [Objective] This study clarifies the response relationship between soil organic carbon and the recovery
and decline of Hippophae rhamnoides in the Pisha sandstone area, and provides a scientific basis for ecological
restoration in this area. [ Methods] Based on data of soil organic carbon and physicochemical properties of H.
rhamnoides forest land with 5 years (HR5), 15 years (HR15), and 30 years (HR30) recovery, as well as general
premature aging (HRG) and severe premature aging (HRS) , the grey relational model was applied to clarify the
distribution characteristics of soil organic carbon and its influencing factors. [Results] (1) HR15 showed the most
significant carbon accumulation effect. Its organic carbon content and storage were 2.27 times and 1.87 times that
of the control grassland, respectively. The carbon accumulation effect of H. rhamnoides recovery was reflected in
the surface layer (0—20 cm). (2) The organic carbon contents of HRG and HRS decreased by 35.96% and
40.70%, respectively, compared with the non-premature aging plots, and their organic carbon storage

significantly decreased in the 10—40 cm layer (p<<0.05). (3) Total nitrogen, total phosphorus, root biomass,
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and litter mainly affected the changes in soil organic carbon during the recovery and decline stages of H.

rhamnoides, with a grey relational degree™>0.7. [ Conclusion] The restoration of H. rhamnoides promotes the

accumulation of soil organic carbon in the Pisha sandstone area. However, premature decline increases the risk of

soil organic carbon loss. It is recommended to cut back declining H. rhamnoides forests in time to facilitate

regeneration and ensure the sustainable development of the ecological environment in the Pisha sandstone area.

Keywords: Hippophae rhamnoides; recovery period; degree of premature aging; carbon accumulation; Pisha

sandstone area
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Table 2 Vegetation properties of H. rhamnoides

premature aging forests

1l B /cm HoA% /mm Mike %/ %
HRI15 197 30.24 44.40
HRG 115 23.33 61.07
HRS 102 19.33 90.73

2022 4F 7—8 A, 1E 32 Bk I8 YL Bl PN 8 2 1 5 R IR
ST AN U M b N B bR AR T AR Y I TR
A T—8 J1 AR I BN 1 1) 3 AR B B D UMK R 42
TR . SR IERE 3N ST AR E R
FEOT L HETNBEPLIE I S RS BB (CEARS
cm) 43 )2 (0—10 cm, 10—20 cm, 20—40 cm Fl 40—
60 c)SRAE HHE, ARSI SR 72N A A K
TR E SRR GRS E 2R E 2%
T PR B pHAR . 2R 7] (100 em®) 43 )2 R 46
FETT AR A DA e . Ik b AR R T
W1 m?® DB R P&, OF AR B CE AR 9 em) 43 )2 R
ERETTAR B FE A

F AR E (g/em®) R P )L E . 43 pH {EE
K 2.5 TR AR AT E . IS KRR
HET RN 2 o A3 LA 7 5 (g/kg) 2R 4% 1R 4 -
AMIMIGE I 2 . AR E R (g/kg) R FHELK @ Ak
FE o AT (g/kg) WK AT BE BT L (A 2 o 72T

Ve B A AEAR R R RS TR 75 CR T e
RAEY R (g/cmD . HFEYITE60 C T 24 hit 5T
T8 % W & B (g/em®) o = 358 TR 4 A% 49 A i
Master 2000 BOGHREEE A, 435 36 [ A 6 1] 4 5k 42 )
SIARHE R RLC> 0.05~2 mm) KR (0.002~
0.05 mm) FIFHKL(<20.002 mm) AU E 43 i

LT AR - 5 Hlmcfit =

SOCs = SOC X BD X d X 0.1 (1)

X - SOCs oy A HLAK Af 1 (1/hm?) ; SOC g £
ALK (g/kg) s BD A LR E (g/em® 5d h +
BT Cem)

KA 1 43 BF (Grey Relational Analysis, GRA)D
U5 R A8 Z Ge BRAE , RE 06 44 XE LIOKS ff 2 & 31 B
(89 DXL 3R 2 Ak R AT 43 BT 00 BRI AR S L DT B A % B2 52
TE O A Ak R 5 R O TR R %y ik
THIA A% DR 3R 2 1) 9 K €8 DG 16 B A7 £ 0 A B 4 30 1Y)
R, LUE R Rl or © A 5 R A E B Z i i
TEREE . BT HIE-HYREHA S E I
EPOE A LTSI R RN S N S NTTR TN E 7S
PR A8 G BRVE AT RGE LR A VRN . BT £ 4
ADLBK S T T - R G B AR, B, AR
W 5% 45 6 IR 8 O B3 8 90 5% W R D 2 DX Vb PR &2
IR BB A A PR 1) F S R
1.3 HIEHH

AR T 22438 (Analysis of Variance, ANOVA)
A /N e PR 25 7 1 (Least Significant Difference,
LSD) X 45 FF Hb f 4 J2 0] 1= 58 45 MLk % 1 R = ik
1722500, i 2 KT 0.05, R 8, 5C Bk i A5 72
o3 A AT HUBR 59 T2 2L N 3 . SR SPSS 26.0
PEAT 808 20, Origin 2021 YEAT1EE .

2 IR0

21 TEANBREEN ML

2.1.1  RBVR A F PR Bk LR A UBE A F K AL
AE RIRAD T XVD AR 1 A LR R BR EBE R R
AT R o S 340 J 0N BE A R B0 2R Rk (A
1. HR5,HR15 Ff1 HR30 {4 58 A LK & 5 (0—60
em JZ B MEDO MK K 3.49,5.70,4.47 g/kg, 43 5l & GL
1 1.39,2.27, 1.79 1% . RGBS 2 A LBk & &
By T RO 22 5 FEARBAE 0—10 cm A1 10—20
em + 2 (p<<0.05) . WIRE MR EE , HRI5 % + )2
() T A BLR o Y B, AR 2 BIR 2 A LR &
90k 8.82,6.96,4.45,2.56 g/kg; i HR5 4% + 2
(0 A BLGR o B X B, AR Z BIR 2 A LR &
#4394 5.61,3.85,2.55,1.97 g/kg; HR30 % + 2 Y



92 P i O S )

33 %

A PR S R T HRS MTHR1S Z 8. H b, Yk
PR ARUE T AL AR X A A AL Ak 0 R B O H & R
J2) AR AR RN S AE VD RAE K 15 a JS BRI,

100 mm 0—10cm

Aa Aa
B 10—20cm
r 20—40 cm Ab
40—60 cm
- Ba Ba
Ac Bb
Bb I
B Bce
Be Ad
Cb A
A c
L ]ib Bb I Ic * I I
I
0
G

L HRS HRI15 HR30
TE A RRE F R R — 2 2R [P - A LA & 22 ) 22 5
FH TN B ] — 3 S R 2 - A L & B ] 2% 5
F(p<<0.05), T,
1 AEHmEERDPERELIFEFIHESE N HFE

Fig. 1 Distribution characteristics of soil organic

BHRE E/ (g kg')
£ =)} 0

N

carbon content in H. rhamnoides forests of
different restoration years

2.1.2 RE T RARE R LA AU S F T AL
AE - BRED T DX VD IOMK B A LR 7 A AR Y
TR K BE - 2B s NCE1 2) . HER FLEK & i
(0—60 cm JZ ¥ {H ) K K A HR15(5.70 g/kg) >HRG
(3.65 g/kg) >HRS(3.38 g/kg) ,HRG Fl HRS fy 1 1
A HLBR 1 B HR15 430 50 9/ 17 35.96 %6 #140.70% o
A HRG FIHRS & - 24 HLik & w3 HRIS A 7EA
) P B2 i BEAIR . Bk F S48 HRG 19 0—10 cm il
40—60 cm B A HLEK % & A HR15 B9 25 58 3 (p >
0.05) ,{fH7E 10—20 cm 1 20—40 cm + JZ H 43 5] . %
W/ T 47.56% F146.07 % (p<<0.05) . HRS 7£ 0—10
cm, 10—20 em Fl 20—40 cm JZ2 BY 1 A HLIR &
HR15 43 5 8 2 W/ T 35.71% , 45.83% #1 48.09 %
(p<<0.05). Zi b, VDGR Ak £l B2 i i 1 RHAD 4 X+ g
A LR 9/ 0 | JE LA v ™ H R Y B

10 Aa B 0—10cm B 10—20cm
—~ 20—40 cm 40—60 cm
%8 Aba
. Ba
=1
m[tmﬂj 6

Bb
g B
ES Ad Bb Ab Bbe
= ) I I .1 L Ac
T I
HR15 HRG HRS

E2 AEERBEIRAIEFNRSES MEIE
Fig. 2 Distribution characteristics of soil organic carbon
content in H. rhamnoides forests with different degrees of

premature aging
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forests of different restoration years
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Table 4 Grey relational degrees and ranking between soil
organic carbon content and influencing factors
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