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Abstract: [Objective] This study aimed to reveal the influence mechanisms of vegetation restoration on
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Saihanba, Hebei Province of northern China, and to provide a basis for precise improvement of carbon
sequestration and fertility maintenance function. [Method] In this study, L. gmelinii var. principis-
rupprechtii plantations with different years of recovery (15, 25, 36, 52 years) were compared against the
degraded sandy land used as controls in Saihanba. Soil carbon, nitrogen and phosphorus stocks (0—1 m) and
associated environmental factors were measured. Variation in soil carbon, nitrogen and phosphorus stocks
and its influencing factors during vegetation restoration will be clarified. [Result] (1) Soil carbon, nitrogen
and phosphorus stocks of L. gmelinii var. principis-rupprechtii plantations during different vegetation
recovery years were (211.5 £ 46.1) t/ha, (16.0 + 3.1) t/ha, (5.8 = 0.8) t/ha. Soil carbon, nitrogen and
phosphorus stocks increased with increasing vegetation recovery years (P < 0.05). Soil carbon and
phosphorus stocks reached maximum at the 36th year, while soil nitrogen stocks at the 52th year were
significantly higher than other vegetation recovery years. (2) Soil and vegetation factors together explained
84.46%, 82.73% and 65.29% of the variation in soil carbon, nitrogen and phosphorus stocks, respectively;
and soil clay content individually explained 25.79%, 28.08% and 34.16% of the variation. Vegetation
belowground biomass individually explained 58.67%, 54.65% and 31.13% of the variation in soil carbon,
nitrogen and phosphorus stocks. (3) Structural equation models demonstrated that vegetation recovery years
had no significant direct effect on soil carbon, nitrogen and phosphorus stocks. Vegetation recovery years
indirectly increased soil carbon, nitrogen and phosphorus stocks by increasing vegetation belowground
biomass (58.6%, 53.0% and 35.3%), and indirectly increased soil phosphorus stocks through affecting soil
texture by increasing vegetation belowground biomass and litter biomass (38.3% of total effect).
[Conclusion] Vegetation recovery years increase soil carbon, nitrogen and phosphorus stocks through
indirect pathways mediated by soil texture and vegetation belowground biomass. Therefore, for practice and
management of plantations, it is necessary to strengthen the management of soil texture and maintenance of
vegetation belowground biomass as well as to focus on the long-term soil carbon sequestration and fertility
maintenance function.

Key words: vegetation recovery years; soil carbon, nitrogen and phosphorus stocks; Larix gmelinii var.

principis-rupprechtii plantation; Saihanba

FEH R T E TR, BGE A S E
PP B R R, A REE AR
VR RIRR 28 7 WA S5 I P e e, b T e ik - 4 5R 7
TEFAERS RGRE N LI A B i e — 8
FEJE b SRR T AN 2R 0w i, R R =
JRMRAL TR 7 PRI B AR Kk, RGEWTIT
TR 52 e v 9K ) - S RO R AR AL O ML A
AN T A A AR X 3 38 ] i A OR A T 3 ) 4 45
5 RACTRBERL AR, X XK H AR TR R
SEETRGEENE L.

WL 45 KRN, AR BE 8 52 AL 8
B RGN A ke KRR B B2 S T
R A RS T Zha SFEPVR I G T IR A R
JFOR O B PR T et B . BRI E
Ja SRR R B R AT B R AL, BRI R
P H PR S AR RN 3 R B RS S R A5
Wi 5y AR 56 4 M o REL AR AR R PR 22 A 2 TR I 5 i
MARERK SEWEMR R, HMFITR > TRALES
RGA R R CED) FVED . SR B,

BE & Y AR BRI 3G 0, VR SR R AR E R
S o3 R 57 03 R 30 B AN I N, BRI 1
FHORIE, SR, AT BT 1 R Al K A A B
I VR R R A R A BEE R E T
RS, XA — e R R T AT IR R R
IR R A B E R A IR L IR AN B

FE ISR = FE VD MR B VSR 1 e D R A0, IX 3
N AR B0 BE VDU PR VR ] i Y ) B 2 A A5 A
H o (HH AT K% X 55k . ZABE G & 1B 7E AL
A7 AN [R) DX 3N TR - 38 ik 2 of LA TE ), T ik = A
W i 3Rk BRI B & 1R [R) B 91 9T, X AT 1S
HME DA B PP Al X IE0RE e P 21 [ i AN ORI A
PR, A WF 9 A28 S AN ) Wk 2 4 FR (15, 25, 364
52 4F )4 Jb P& M #A (Larix gmelinii var. principis-
rupprechtii) N T M NTF AN 5, PR AL st A Xt B,
JEWE 0~ 1 m EJZHHR B Bl & DLSAH SR
BRI, S R Rk R i )
A R R 2 . EBEERA LT 2 /i
COA RS AR 80 . . Bl = A7 AL EFE R



94 b =

ok R R

47 %

AR ? OB E BRI & D
BNEEAT R SHLER ERER?

1 BRI 5 #F 5 7 %

1.1 EFFHER

B F0 1 A7 ) b 2 AR A T 3 B 28 L
L7 7 B AP B N i = W (7 % 7 e
1000 ~ 1 940 m, F-F#5<ii—1.4 °C, FF[F/KE 405 ~
503 mm, fEEEAEARBCR 1 230 mm. 32 E RSN
/R0 N N 5 o L W 1 E Y AN N
BORE, ZEFHIMR M AR N 7.5 77 hm?; SJL7E A 2
FEFI 2 LW PN E BIE MR R 2 —, 5N TR
R 76.2%
12 PAEIEXRERE

Z 2% (1 E R 5 R A R ) (LY/T
2908—2017), fedbia A8 N TARBIRE R 73 J 4
(< 20 2) FEEFR(21 ~ 30 a), ITFFR(31 ~ 40 2).
B (41 ~ 60 @) 3L EUTG 478 1 it H 7 Hh 2% 4 AH
AN [R5 52 4 PR N AR AT BE 58, AL 45 15, 25,
36 52 4 4 MREEMRIN AR, FIN, LLELYDHE
CRIED AR GE D

TE &P S A 5 S 20 m < 30 m BED7, D SERE
J5 M AR KR HUR RS AE AR o R T R = DO
BRI AR A, SR RS > 3 em TR
WA FP A BREG 500 E AR W e SR Te s . A
AR FREA N 10 m x 10 m IEEAR/NEETT, Xf 4
EHEA S PR, R E IS m B AE R . TERE T
PO AT EAT R 5 S 1 m x 1 m [FEANETT, id
SKEAREYIM R L 2 EME R, KA “SRisk
5 R AR ARG W AR E 3 N T mx
1 m IPRHVEVIRE DT, REEVIVEVIRE S, TESEI0 = M+
W VY 2 AT &= .

TESFETH, BENLIEEL 8 ~ 10 ANRFE A, A 44
KA 0~ 100 cm HIEFEA (4 0~ 15 em. 15 ~ 30 cm.
30 ~ 60 cm. 60 ~ 100 cm 4 J2), K% 2 L FER G TR

7T 4 C RIE&, FF e 3t 0 5 [F
W IIRAEREG IRERD, T L3y B v i
R T1EDN R 38 B (BD, g/em®), BRI & %
IKAr B (SM, %); HE 8% IR Bk I 3% HL B
(SOC, g/kg), JLIKE FZIEN E T 2% (STN, g/kg),
BH A Lh 6y 5 3 4 % (STP, g/kg) . KA pH it
T -3 pH(1:5 K EED o SR SO R B2 43 B A
€ 3R RE 20 %, B 6 D KL (Sand, %) # R (Silt,
%) FFRLE FE(Clay, %) K 2 mm 3G E K
T 2 mm WA EEC, %)

S ne: R E IR N o W R 7 4 = T /N2
ﬁD—F[IS]O

§=>" NBDi(1-C) )

A S LAY SRR, N, vL)=
i H LB & (glkg)s BRH & (gkg) B2 & &
(g/kg)s B; N i 2 TIERE(g/em®, D, N i E+
JRIRFE (em), CAH i 2R T 2mm KK A & &,
n Nt EHE

BRI A MG ) R W BT 98 2 SR F) BRI,
IR o AR AV ARG R A )
Hiy b R AR ET, FROR A P AR AR S A% A
W e B T 5, ER AR AR A S A TR
R TS . BRSO A OIR B A R YRR )
P/ 0 N 511 s A BT M s e R E NG = €S
EAM L H R AR R TR AR R R RS
Bl EANHL T AR
1.3 BiESH

K H] #. K 2% (one-way ANOVA)HI Duncan 3% %}
AN P 2 PR PR L e ik U A B EAT 7 2 40 AT R 2
PG o o0of By b B OB i R AR PR 5 B AT 0
B b 28, AR B R IES A . 18—k
P 1] )3 55 22 35T 2 1m] VA 73 BT 48 SO A7 R 45
Rl ZR (RS AAE O 5 3B B B B R S R, [F)I
R F 7% it A5 S & 1 | (Akaike information criterion,

x 1 EFMEACEHR A AR

Tab. 1 General situation of Larix gmelinii var. principis-rupprechtii plantation plots in Saihanba
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Fig. 1  Soil carbon, nitrogen and phosphorus stocks of Larix gmelinii var. principis-rupprechtii plantations in Saihanba
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Tab.2 Correlations between soil, vegetation factors and soil carbon, nitrogen and phosphorus stocks
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Fig. 2 Relative contribution of soil and vegetation factors to soil carbon, nitrogen and phosphorus stocks
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Tab. 3 Indirect effect pathway of vegetation recovery years on soil carbon, nitrogen and phosphorus stocks
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