TR KK F F IR, 2024, 41(4): 797-809
Journal of Zhejiang A&F University
doi: 10.11833/].issn.2095-0756.20230448

BEETRANERREESRAERAN ST ES
EBEFHER
FRRYR, BRFI, M, P

(1. bRl K2R K AR 2R, 6T 1000855 2. db iAol Ko v 3% B AR bk AR 75 R 40 K BF SN RLA UL
gEuli, Vg 5 E 0422005 3. 3BT HIRMRID ZES R = i B et NS 38T 029300)

WE: [Be) ] MEABRARKERT LS RKEIAAFEIKENTET B, FHEEBEBRESESRARD BT £ EIR
SR Y G ik — T UMb S LN F LR TR AR, IS EFRHEAR L LR FRAALATEE
o [FE]AREDHF LR 4 A BB ALK T LA Gha Pinus tabuliformis A T, # M Robinia pseudoacacia A L
# . M A Platycladus orientalis ATk, il R4k Quercus mongolica X R #), 2 FM R EaMA . Mot HF.
. AR A R E . EAENH L, TSR 0~100cm 3EE EMI8 . R, SR N4, 26LREFE0WiE.
RNRFEE, TREOWNEFONHERB A LIRS AEZRAAR> MBI ESLFT TG0, [£R] Ot
WA LR, TAMRRARRBEUGEREREREADTRSG, RIS EDFH5 A A (8.6240.78). (5.91+0.18)
tthm?2, ¥ F 5 4E % F 5 A A (3.65£0.36), (3.54£025) tthm™?, QI AM A ANRERER T TR &, #
(552.90£19.33) g-kg !, R A EHHFAK, A (10362030) g-kg'. QML LEwsE,. . BRSSO ALABE L X
% (P<<0.05); T ARARE Kk LIEHBLEZ, 4 15224028, @Rl ARA Tk 23885 LR AK, 4 8.28£0.26, @DMantel
Test e TASATERENA: AT, LML THRIEERXEEF (P<0.05), R AETAMRRWKTFHHAHLME
ARSTED, W BT R AR R R0 AR A LR A AL i R R0 WAt A 3, [ 4590 ] L A R AT AR MK
AN, FIRBEFHASRAEMRS. B S A2 541

X9 F1FHR; HYBE; HAUREEA,; A5kFiHE

FESES: ST718.5 XRRFRERD: A NERE: 2095-0756(2024)04-0797-13

Relationship between stoichiometry and ecological factors at various levels of

typical vegetation restoration ecosystem in the loess area of western
Shanxi Province

ZHAN Zixin'?, FENG Tianjiao'?, MEI Bohan’, WANG Ping'?

(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. National Station for
Forest Ecosystem Research in Jixian County, Beijing Forestry University, Jixian County 042200, Shanxi, China;
3. Inner Mongolia Horqin Left Wing Zhongqi Agricultural Products Quality and Safety Center, Tongliao 029300, Inner
Mongolia, China)

Abstract: [Objective] Vegetation restoration is an important method of improving soil erosion and ecological
environment in the Loess Plateau. This study aims to assess the impact of vegetation restoration on nutrient

cycling and ecological service functions in ecosystem, and further clarify the stoichiometry and distribution
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characteristics of chemical elements in forest vegetation and soil, which is of great importance for selecting
rational models of vegetation restoration. [Method] 4 typical vegetation restoration types were selected in the
loess area of western Shanxi Province, namely Pinus tabuliformis plantation, Robinia pseudoacacia plantation,
Platycladus orientalis plantation, and Quercus mongolica natural forest. The contents of carbon (C), nitrogen
(N), phosphorus (P) in branches, leaves, trunks, barks, roots of the tree layer, as well as those in the
aboveground and underground parts of the shrub layer, herbaceous layer, and 0 — 100 cm soil layers were
determined respectively. The effects of vegetation restoration types on nutrient cycling and eco-stoichiometry
were analyzed by single factor analysis of variance (ANOVA), minimum significant difference (MSD) and
redundancy analysis (RDA). [Result] (1) Compared with other vegetation restoration types, the shrub layer and
herbaceous layer in Q. mongolica forest had the highest biomass, with aboveground biomass of (8.62+0.78) and
(5.91£0.18) t-hm™ and underground biomass of (3.65+0.36) and (3.54+0.25) t-hm™, respectively. (2) Q.
mongolica natural forest had the highest C content, which was (552.90£19.33) g-kg ', and the lowest N content,
which was (10.36+0.30) g-kg . (3) There was a significant correlation (P<<0.05) between C, N and P contents
in plants and soil. Soil C and P ratio in Q. mongolica was the highest (15.22+0.28), while that in R.
pseudoacacia was the lowest (8.28+£0.26). (4) Mantel Test and RDA showed that there was a significant
correlation between nutrients in soil and vegetation in plantation forests (P<<0.05), but in Q. mongolica natural
forest, the correlation was relatively small and the influence of tree layer on soil and vegetation stoichiometric
characteristics was relatively weak. [Conclusion] Near natural afforestation can promote vegetation diversity
and provide better ecosystem services. [Ch, 5 fig. 2 tab. 41 ref.]
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Table 1 Basic characteristics of experimental plot under different vegetation restoration types
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Table 2 Comparison of vegetation attributes at different levels under different vegetation restoration types

= MPRERR W EAYE(thm™)  HWTFAYE(Chm?) KRREEm RS cm S M /dm

VRN AR 125.79+3.63 a 24.28+1.86 a 6.91+£0.21 b 18.191.16 a 28.38+1.59 a
S PR T AR 71.2542.25 ¢ 25.09+2.02 a 8.60+0.42 a 11.19+0.64 b 17.3043.09 b
WAL TR 78.26£3.91b 25.86+1.68 a 6.37£0.43 a 8.48+0.88 b 10.83+1.80 b
ILARBRR IR 71.87£1.55¢ 18.74£0.70 b 8.91+1.03 b 11.16+2.64 ¢ 14.67+2.06 ¢
LAY NN 4.74£0.16 d 2.91£0.11b 1.25+0.44 ab 1.38+0.94 a 5.44+3.63 a
— JREA T AR 6.60+0.16 ¢ 1.09£0.06 d 1.09£0.24 ab 1.22+023 a 4514223 a
A PRI T AR 7.5240.72 b 1.92+0.10 ¢ 0.91£0.21 b 0.73£0.19 a 4.57+3.09 a
ILARBRR SRR 8.62+0.78 a 5.91x0.18 a 1.59+0.29 a 1.17+0.16 a 6.0242.48 a
LAY NN 1.55£0.05 d 0.61+0.03 d 0.13+0.03 b 1.61£1.73 ab 1.88+1.46 b
o PR TR 3.06+£0.24 b 1.43£0.06 b 0.16+0.03 b 3.24+1.07a 3.42+0.93b
WAL T AR 2.43+0.23 ¢ 1.03£0.08 ¢ 0.16£0.03 b 0.65£0.62 b 2.85£2.22b
ILARBRR SRR 3.65£0.36 a 3.54£0.25a 0.44£0.14 a 1.65+1.05 ab 9.07+4.24 a
VLI AN R BRS04 2 B 45 PR 2 R - BB AR i 22 5 AN [Rl/NE SRR A IR AR 2 AN [R) A W 52 6 80 22 i) 2 5 b 3
(P<0.05).

SO, M EAEY R MR AR RO )2 R AR I 3 3 T A 3 R R Bk (P<<0.05), 3 RIh
(3.65£0.36) t-hm 2, (3.54+0.25) t-hm™2, (0.44+0.14) m. (9.07+4.24) dm,
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gekg !, FER I RIRE AR A, RN TR R A N TR Y 4 U B A B R T A A K AR 2
(P<0.05), TERTELHT, AR TR FNL AAR K SR PR 4l 5T £ 43 203 W 25 v 1 Al A e ik R 28 Y
(P<<0.05), 435N (1.73£0.03), (1.67+0.03) g kg,

1 D~F ol FEREAZ S, SRR TR b 5870 BILA B & 40 450 3 v T HA A ek = 2%
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f R e 2 2B (P<<0.05), 430004 (15.29+£0.54) | (14.67+0.11) g-kg 5 AT TARFILL AAR R IR AR 1 1
TEB A E SRR BUR T AR K & 2R (P<<0.05), 439k (8.310.02) | (7.90+0.05) g-kg ', il
IRAR SRR Hb T 350 434 86 o 43 45 3 v TR N AR (P<<0.05), &y (2.53+0.01) g kg '

HE 1 G~ Al ERARZE o, ILRAR SR T3R50 78 LA T 70 50 0 25 o 1 LA AT ek A2 )
(P<<0.05), 4 (552.90+19.33) g-kg'; AN T #8453 47 HURR 5T 125 43 550 ik 35 v T LAt a2 28
(P<<0.05), 4 (463.97+17.15) g+ kg o KPR TARFIMIAIN TR E_F 3553 R0 53 4 AU 40 4500 i 2%
iR At A Bk K R 2R (P<<0.05), AR N TR A R N bR M b B 4y 4 SR e B0 ik
(31.504£0.10), (33.39+0.08) g-kg' , il A A T AR A AG N T AR M S 4 4 RO & 4 B0 BN
(20.71£0.03), (19.27+0.02) g-kg ™" o MIAA A T AR Hb [543 4B I it 43 550 5 35 = T At AR w0k &2 2 A
(P<<0.05), M (4.10£0.10) g-kg's HIAL A T Ak H T 358 43 4 0 0 o0 080 35 v 1 At A7 Bl ik 2 2 AL
(P<0.05), M (2.84+0.03) g-kg ',
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Figure 1 Comparison of nutrient properties of organs under different layers of different vegetation restoration types
A B C
16 - 8 a 2
6 a 0.8 1.2 .
~14F . _ 0T b 1ok & = b
22k ¢ T 0.6 Top
: < <08} ¢
210 - d ) 0.5 B
3’5 8 = 04r c & 061
T o 4 03+ & o4l
= o4l f 026 ‘-E '
= o2t 01 - 02+
0 Y > 0 N > > >
R R 1/ S 12 I T2 s MR M ICRAR WEA O ORER MR ICZRAR
R e i) TR TR
AP (g kg ™) T A% (g kg ) LI AT (g kg™
5 10 15 20 25 30 35 0 0510 1520253035 0.5060.70.8 0910 1.11.2
ONlo [ T T ’_.L ; T ’_I'_‘ 1 ONIO [ T .I T *I ’_‘I_‘ T T 1 ONIO [ T T T T T T T T
D E F
g 10~20 e A g 10~20 - (2] g 10~20 - —— Covme
B 20~40 ey  20~40F  » B 20~40 - e a
% 1% 1%
Tk 40~60 Tk 40~60 | ves Tk 40~60 N
T 6080 | ot T 60-80 | wn T 60-80 - DU
80~100 “eaw = 80~100 - = 80~100 - +~—a— e
AL o KR & DA v 3T AR
ANTF) /NG S B RN AN R R A Pk 2 S 2 2 T Jo e 73 B2 5 5 (P<<0.05)
B2 RREMAMIKIERRRR L ERE LA, 28, 28R 0%

Figure 2 SOC, TN and TP mass fractions of different vegetation restoration types and different soil depth
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