5538 B 13 W) S &~ £ Eild Vol.38,No.13
2018 4F 7 A ACTA ECOLOGICA SINICA Jul.,2018

DOI: 10.5846/stxb201706141084
a5 2% AR T, Ch R M, R 5L, 48 RGN SRR MO WO B v 3R R 28 B S b A0 0GR AR 4, 2018,38(13)

He F L, Guo C X, Ma J M, Wu H, Jin H X.Dynamic changes in soil seed banks and their relationships with aboveground vegetation during the decaying of
Haloxylon ammodendron plantations at the edge of the Minqin oasis.Acta Ecologica Sinica,2018,38(13) :

REGFMNBEZRERMRBMIEP L ERTFEDIESRE
S EHEERX R

o 21,2 A1 el 2 a1 x 1, %
2" SFAS k' 2 R e4as
1 HR AR UBEFE AT T v 38 B AR AR A S R G R E WA 7T 3 , 2290 730070
2 MR R AR B =R, 22 M 730020

FEE N TR R SR IN 10 2 MO WG A v+ D P TR AR AR S 5 b B RSB G R IR B Y s — R A i G
G 1987 AFEA AR IZIN(ND) R (SLD) | A BE 320K (MD) LA K 8 B2 32 0 (SD) R AR X 42, 3 5 BF A1 2 T %
W & B 7 0 Al - 3R R A2 B B R 2R PE RO S AR O R BEAT T S, S5RERW] . 1) R R I
i) T3 T W A e A e R P AR AR A P S R 8 R T 2 M /N (U {ELAE SLD i B ) | AR AS AR ) ) P 50 2 ) s/ N T
FFIE R A I 34 S B0 1S Pl A 0 ) VD S A A O R 1 A A s R P b o 28 5 I s 00 o ) A 7 2 o A AR
2) AR IE I B o | FASAE b R % B R B BRI K S SR 18 /N #4  SLD MD J SD B9 4% BE 43 Bl & ND 9 2.57,2.32,
22843 s RAAE Y Fh T2 55 FE AL F RS SOIRZS , SLD MD  SD Y% 43 552 ND Y 5.25 11.38 ,14.74 4%, Fh 7 FE 5 3 _E R bk 25
FEMAFAEIE AL R Horh  BOAKI ) R 28, RASHIY) o R Rk 3) BRAR MR 52 M) 0] (SLD) § 28 1= 1 (SD ) |, Fif
FIER AT ZREVEIR S D, D, H J, IR R E B APRES  TAAH P 4 P g— B 2308/
B FhF R R )R ZRE P HR B A Rt 5 o R A AR 25 5 (R AR AR B SR — B30 P E AR AR 5 R 11
YiFh Z BEVEAR B AR 38 22— 80, AR T FE A AR (IR /N T BRI B . LT LI B85 A5 1, R MR AR W 2 ki ke
VR 2 T Vb AR Vb S A R ) B TR MR R B 5 - R PR (R AE AR AR SR AR | S MO AR MO b - 38 B LA A
o AR S T

KRR BN MM AK; IR PR 5 . b A B

Dynamic changes in soil seed banks and their relationships with aboveground
vegetation during the decaying of Haloxylon ammodendron plantations at the edge

of the Minqin oasis
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Abstract: The Minqin oasis is located in the northwest Hexi Corridor, and the northern, western, and eastern edges are
surrounded by the Tengger and Badain Jaran deserts. To manage sand and prevent sandstorms, large tracts of Haloxylon
ammodendron plantations were previously planted on the fixed and semi-fixed sand dunes of the Mingin oasis fringe. At
present, parts of the H. ammodendron plantations, especially those close to the oasis, have presented with a degradation

phenomenon due to multiple affecting factors. To ascertain the changes in soil seed banks and their relationships with
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aboveground vegetation during the degradation process of H. ammodendron plantations, some tracts of H. ammodendron
plantations planted in 1987 were divided into no degradation (ND), slight degradation ( SLD), moderate degradation
(MD), and serious degradation (SD) stages, according to the growth status of these plants and their seedlings, as well as
the coverage of biological soil crust. In the present study, the species composition, density, and species diversity of soil
seed banks and their relationships with aboveground vegetation were studied, with field monitoring and indoor germination
methods. The results showed that 1) with an increased degree of degradation of H. ammodendron plantations, the number of
woody plants in the soil seed banks first decreased rapidly and then remained stable, and the number of herb plants in the
soil seed banks, first increased rapidly and then decreased slowly, so that the peak emerged at the SLD stage. At the same
time, dominant species in soil seed banks presented a succession trend from typical psammophytes to xerophytes, and the
species similarity coefficients of soil seed banks and aboveground vegetation, as calculated by Jaccard’ s similarity
coefficient, appeared to increase from ND to SLD and then decrease from SLD to SD. 2) The soil seed bank density of herb
plants rapidly increased their stage of degradation from ND to SLD and slowly decreased from SLD to SD, while the soil seed
bank density of woody plants has been increasing continuously and dramatically. The densities of herb plants and woody
plants in the SLD, MD, and SD stages were 2.57 and 5.25, 2.32 and 11.38, and 2.28 and 14.74 times higher than that of
ND, respectively. There was a positive correlation between the species in soil seed banks and aboveground vegetation, such
that this relationship for herb plants can be described with a logarithmic curve of y = aln (x) +b (a # 0), and for woody
plants may be described with a quadratic curve of y = ax’+ bx + ¢ (a # 0).3) With the evolution from the SLD stage in

H', and J

H. ammodendron plantations to the SD stage, some species diversity indices, such as D, D

ma ¥ sim 9

..» of herb plants
in soil seed banks were initially obviously stable and then showed significant change, while the indices of woody plants
showed continuous change. In addition, some obvious differences have been presented between trends of these indices in soil
seed banks and in aboveground plants, while the degrees of change in soil seed banks were similar to those of aboveground
plants. The changes in trend in the indices of woody species in soil seed banks were completely consistent with those in the
indices of aboveground plants; however, the degrees of change in soil seed banks were smaller than those in the
aboveground plants. These findings suggest that the degradation of H. ammodendron plantations is a succession from
psammophytes to xerophytes, there is a strong interdependence between soil seed banks and aboveground vegetation, and

soil seed banks in the degrading plantations will have a stronger potential for vegetation recovery due to the increase in seed

bank stocks of some species, which is a response to increase the stability of the plant communities.

Key Words: Mingin oasis; Haloxylon ammodendron plantation; soil seed bank; aboveground vegetation
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Table 1 Growth status of planted H. ammodendron and soil crusts of H. ammodendron plantations at different degradation stages

ar e Pt Kb - 3225 e
TR FERIA R AE KO Growth status of Haloxylon ammodendron planted and soil crusts in the forest lands
Degree of degeneration
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Table 2 Species composition and important value of soil seed banks of H. ammodendron plantations at different degradation stages

N FEZH Important value
2% Type Al Family Yp#h 4 Plant name
ND SLD MD SD
FJ2E Bassia dasyphylla 42.89 35.03 40.30 10.03
AT Halogeton glomeratus 46.97 44.53 29.64 13.90
#EL Chenopodiaceae 5L Corispermum patelliforme 10.75 1.22 1.12 0.00
YK Agriophyllum squarrosum 3.64 0.23 0.22 0.00
W EZE Salsola collina 1.47 3.74 5.22 6.15
i} JE 5 Eragrostis pilosa 83.78 51.59 48.51 69.69
HRTEY
AL BT Tragus racemosus 0.00 22.54 22.46 0.08
Herb plant
ARAF} Gramineae SETEE Enneapogon borealis 0.00 0.00 0.35 0.21
JEE®. Chloris virgata 0.00 22.32 35.73 9.92
VW H 13 Stipa glareosa 0.00 0.01 0.01 0.00
WISk Echinops gmelini 0.00 2.24 2.43 0.02
F} Asteraceae .
WBE Artemisia scoparia 0.00 0.00 0.00 81.91
FHAESTRE Plumbaginaceae FAEAMALEL Limonium aureum 10.51 16.53 13.99 8.09
#EL Chenopodiaceae ¥ Haloxylon ammodendron 14.41 33.25 11.82 4.38
458} Asteraceae VD8 Artemisia sphaerocephala 158.64 0.00 0.00 0.00
N Y,
AR M Tamaricaceae 21H) Reaumuria songarica 13.46 143.91 176.18 186.85
Woody plant
PHRL Zygophyllaceae | Nitraria tangutorum 4.20 9.99 7.86 4.38
PR} Polygonaceae YW Calligonum arborescens 9.29 12.79 4.13 4.38

2.1.2  HERRFEEY RS L B AR R B AP

XF 4 Fefb bl - S A 5 AR R (BACRIRR IR R T 3a BUARAR) DL AR 5 Hoth
FE B PLFAFPARRUE AT 530 (18] 2, 6] 3) |, A AN ) 3 DSORE B AR M bR, 1 3 o = R0 b (L 3 5 ECRE 2 1)
R RI AN AR EE A . e ND | SLD AR 7 P2 B AR R 4 10 SR 5 b AR Bl I A ] 34
HEEFIIOC R T MD  SD A HAR SR 4 2 S RH I 2 A) , R EEARA R Y P 345 Fh 5 o - R Y
PR a) BYARAL O 2 4 - ND AR 2 B S AR C 22, SLD 52 45 R AR L E £, MD  SD ¥ S A AL 56 & (1K 2
B) ., HAAHYI RN T PR 3RS H b TR O 34 AE (DU 2R 5 it A R s SR 5 o 2 00 o B B 1) ik /N
P ARARAKE Y AR R B 2R RS FORRHE AN (RIS BN T AR A TR B T, 43— 122
Yy 5 b LA B AR DL SRS RS I W (R IRAE SLD BB (1] 3) s Bk ND Mb A+ FE AR AAE Y W Fh 5
ol EAHBE Y AD E A AU RN, B Fh PR AR sl R ASAT 1 500 I 1 b AR P o 1) 2 A0 R AR RO
Z (I 3) ;% SLD AR Fh 74 p 5 Hh - AEBEIFR 5E 4 —AFESh ,ND MD LK SD Al 3 Fh 7 12 R A 4 sl K
AHE YY) EOE KT X R ) b AR R AR
2.2 L HERhT R B NS A R G R
221 hYERPTFEEEE

B[R] R BE N T AR R AR 0—10 em 358 23 B A W) T AS A ) Fr - P2 25 2 DL BT 4, AT DA [] 3
T B bR, - b 7 PR A AE (0 3 22 S (P<0.05) , v AR AK R ND [7] SD i A% o 2 v R A A ) P 2
B S I A R RS R s N H (IR (EAE SLD B BE) , SLD  MD |, SD K Hiy 5 A AR 4 Fft 1 128 55 13 4 591 2
ND MUY 2.57 ,2.32,2.28 15,4 FlobfcHh B A A 4 - 2 28 B 9 7 22 1) 1) 25 57 b 3 (P<0.05) (81 4 A) ., [FIET,
MR MR Wi A PP R AR A A W P 25 B — BLAL TR KO3 SLD \MD | SD MRHb A A A 4 7 22 53 5l
&= ND MBI 5.25,11.38 . 14.74 £5, 4 Fh B Be A AS Kl P b 726 2% 15 VA 19 =22 () 22 77 7 I 35 22 577 (P<0.05)
(F4B),
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Fig.2 Similarity between dominant species in soil seed bank and aboveground vegetation of H. ammodendron plantations at different
degradation stages.
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Fig.3 Species similarity between soil seed bank and aboveground vegetation of H. ammodendron plantations at different degradation stages
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Fig.4 Soil seed bank densities in H. ammodendron plantations with different degrees of degradation
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Fig.5 Relationship of soil seed bank density and aboveground vegetation density of H. ammodendron plantations at different degradation stages
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H1 3 AT LLFE | AN [) 50 DORE B AR M bk L 38R 1 R b = 8 BE 8 40 ( D, )\ Simpson TE#HEFREL (D)
Shannon-wiener ZFEVEFEEC(H') UL S Pielou 215 FEFEEL(J,,) I Z BIAFAE & 2= 0k, Hid  F e A
Yish 2RI 8D, D, JH'.J,,) , 5% SLD Mt 5 MD Hhis i) 2 5 R 8 40, H Ak 4 A8 8m i 2
] 22 57 44 . 3% (P<0.05) 5D, D, H'$5 AR AR WEORE B i J 127 52 30 ) ST 48 O i/ ) i A (e i B
MD BB i J, AR BUEAL THE I FFPEARAAE Y Z AT B0, B MD At D, F6 80l 5 SD Mith 22
SN EAS A 4 FEEE TR Z 0] 325 7 2 (P<0.05) . B MR Mo ORE BE R, D, T8 B 2 B0
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Table 3 Species diversities of soil seed bank in H. ammodendron plantations with different degree of degeneration

MR RE LY/ 3 Y ZREEFEEL Species diversity index

Degeneration degree Vegetation types D,. Dy, H Jow
KM ND 0.87 £ 0.08 a 0.72 £ 0.03 a 1.46 + 0.06 a 0.66 + 0.02 a
R SLD A 1.28 £ 0.13 ¢ 0.82 £ 0.02 b 1.85 + 0.05 b 0.79 + 0.04 b
K MD 1.29 £ 0.11 ¢ 0.83 + 0.03 b 1.89 + 0.07 b 0.82 + 0.03 b
H I SD 1.17 £ 0.07 b 0.70 £ 0.02 a 1.47 + 0.07 a 1.06 + 0.09 ¢
KEE ND 2.43+0.23¢ 0.36+0.02¢ 0.79+0.02¢ 0.48+0.03¢
BRI SLD 0.91+0.05b 0.45+0.04d 0.86+0.04d 0.62+0.04d
K MD A 0.74+0.03a 0.22+0.02b 0.49+0.06b 0.35+0.03b
H I SD 0.71+0.02a 0.13+0.03a 0.31£0.03a 0.23+0.02 a

[a]—H A [a) Bl e 22 e A i 3 (P<0.05) ;D,,, : Margale FE R R MargaleD,, : Simpson 1l A B Fe % Simpson ; H' ; Shannon-Wiener e %
Shannon-Wiener; J, : Pielou $J2] 5% Pielou,
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