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Abstract

Soil seed bank plays an important role in the restoration and succession of vegetation in degraded
ecosystems. In order to identify the characteristics of soil seed bank of degraded grassland in
Zhangchuan County, soil seed bank in three different degraded grasslands, lightly degraded, mod-
erately degraded, heavily degraded were studied and its’ vertical distribution dynamics analyzed.
1) Based on the results, 12, 9 and 4 plants species were identified in moderately degraded, heavily
degraded successively, and Gramineae were the most dominant families. 2) Soil seed bank was
mainly stored in the 0 - 2.5 cm soil layer in three different degraded grasslands, there was signifi-
cant difference of seed reserve in each layer (P < 0.05); soil seed bank density of degraded grass-
land was negatively correlated with the biomass, soil W, soil V, soil N, soil K and Soil RP (P < 0.05),
and there was no significant correlation between the density of soil seed bank and other factors
(P > 0.05). The biomass was negatively correlation with soil P (P < 0.05).
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76— A 35 E 2 VY AN 358 v 3 b1 R R ATy R R[] [2], 6 R IR B AR B K
SRS Pl B RS EENEH, BB 7 R 72, k25 5 — IR i T A
RGN, DA S RS E R —E I FSIRTE3]. BT AR EA R R RN, 5K
FN BB I T A FEFREE R, RAREFEFIHRLN 50.3%, WHEFAHZEN 60.7%, FiAEOIE
2527 JiMfi, JUESZN T BP0V RS R . R, B S KR E AL A B, IR R TR R
FEE S AAE S, A 3R R I T BRI E O NI B E AR S R G E A B EE R —
[4] [5] [6]o ASSCLATKZ I EL B MO G, Bt 70 IR A0 5 1= 3895 250Rh 7 B A FEACRRAE, PP iZ3th X £
HERp T BEAE IR AL HHO R 2 R 7, sk ) BB AR SR R R — e B R S
2. R 55*

2.1. RXEER

TRIE AL T4 5K 5 )1 B 5T o8 LUz O FE B (JL 46 34°44, K2 105°54)i304T, PR 2011 m, PR
FOZE AT AL IR, AR 57K B 593.6 mm, E P75 R BN 14049.5 mm. 45058 6.9°C,
BREZERK, 2R 745°C, FHBEERECN 2022 /M, FLEFEN 163 K, TR
FORE A Y, RFERAON s E R R 2 XEYE 3 H TRITEIRT, 6 A TFRE 8 AR
HEKRIERE, 9 A NaZHifisE.

2.2. EWVER IRt

CEEHEANFE LS A AR A AL . BEVE AR Z R, RIS HEEAR, ok BTk
W, e B [ A RS R b - S8R 1 23 B AT BORE, BRI AR A 1 m?, BURER RN 2019
F4H, FHERN3om. AREKE 15em 148, KA SBEEERE, M T EMABETT L4855
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FNZJE: 0~2.5 em N EJE, 2.5~5 cm ATPIEZE, 5~10 em ARIEZE, 2RI HELR, 3Lt 48
ANFER . BAIREES 4 k. HAh, M FREBETE 2018 4 6 A 28~7 H 5 HIEM T HHMT A . K SHhi%
R E WSS FEREALINE 15 AMETT, S AMRE AR 1 m’.

2.3. MEIEFRTT L

QO B 5 AN A T e 5 1 523 2 el w2 /R P O W T W0 = e i w £ 3. A R G
FIE (RJ2 N 0~10 ecm YR A), EEME A FIE A H I A0 0. &80, A HUB . A i ESA.
ARSI [7], BAAIEIR

() HEAEEENNE: ALK RN E . AR 0.5 g MANTERMMEESF, A 15g
(A TR MRV A A 57, 7238 XUE h inN 10 mL ¥R H,S0,, 7E 220C&1F R 1.5 h, HENBEWEER
IR E G AL . WAESEEEITAE, H 0.001 N I EEERFRHEE IR € B4 BN E,

(2) LIEABESENE: MRS SENE, HELRAFAHE, B8 % 100 mL, HRshiE
SHCHEAT M 5E o

(3) HIEAMERERNE: RICIAEEEETHEHATIE .

4) AN E: PRI 0.5 g L% 5 1 HAF B TA il 1, I 5 mL 1 N K,Cr,O7 3, 24
JE N 10 mL & H,SO4, WA 5 min, AHSENAN 0.2 N (R ERERT 4200 & -

(5) TIEEEFEMMASRMNE: PRI 10 g HrEfr LI E T 150 mL 1) =AifH, A/EFINA 50 mL
2NKCl, KB=MME TR L, JIE2 100 mL FZEERH, FHARSIES 2 3G 52 .

(6) LIEEIKE: KRB EHATIE .

(7) LM FREUR A SR MRS, MR BRI, SR RIR TR, a8 e
PEAL 3 Rh 7 B TR R] LA R Bl AR R AN EE .

(8) GuitFE BRI E « Hh FRERAEY R FES R SREG R, SETEMLAE 105°C R 0.5 h,
SRIGTE T0CHM T T REE, & HHBFRPXFERETHRE. Sit4EE.

2.4. BIEALE

i B geit 500 AT HT R F Excel2013. K SPSS17.0 255145 il Yo st AE 4 1) 2 #
PEASAE R Shannon. Wiener £ FEVEFEEU(H). Simpson A=A Fa H(D) 1 Pielow )51 R HU(E) 15
AT

Shannon. Wiener ZHHEIRH: H =3 (p,xIn p,)
i=1

Simpson A AR D=1-3(p,)

ﬁ%mﬁ@ﬁ%ﬁ:E=mmS14
K, i=1~8: SEEWIEEG NN (MBS MEEH : N OSEEE PRI A RS p = N/N (8]
3. ZRE55H
3.1. kR BEM M EIEH S HME ST

WAL RER, 15 MEHEYILE 16 B 38 J& 41 Fie T &SRB IR R R, SRHEY R
%, N6 MTIE 6 NNE; HIRKRUGERAFR 5 F5 &, WA 6 s J&fh, SRF3 M3 JE, KR 3M
3, HARBIITEMEIIE 2 MUY, U5 1 FEOA 8 Bl R BUIR s A R OR,
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HOR AR, s, BEag., BiAT. A=, &, B3, 285, BRS, XUEMIZ2iZit
XA RIEHAFCE Do ZIH5, 15 MERE K ZREERECT 08 0.759, LS MBEETECT 0 1.456,
BISIFESME I 0.486, = ANMRECA S, W ReH AR B 28 1 25 B BUK M M BUE A 516
Ko PEHMARIEILFROR, BRIEH, IS, R R RKERPRR IR T R #E N SR 10 38R 7

Table 1. Composition and proportion of ground vegetation

1. HEAERE AR PR e

5 #} i b (%) J& i b (%) 5 A i Eb(%) & i b (%)
1. & 7.32 1. BELE 2.44
2. BHE 2.44 2. HEKJE 2.44
3. %)@ 2.44 9 RAF 12.19 3. £FRE 2.44
1 %F 19.51
4. AR 2.44 4. ML 2.44
5. LaKIE 244 5. BIg 2.44
6. TKIE 244 1. EEE 2.44
1. R, 4.88 10 EBEFR 7.32 2. HELCE 244
2. F R 244 3. AR 2.44
2 Fry 14.63 3. BiLHE 2.44 1. BERFEE 2.44
11 +1e 4.88
4. WHE)E 2.44 2. FE 2.44
5. kg 244 1. B%Jg 2.44
12 PR} 4.88
1. 5HE 244 2. HEIE 2.44
3 FH R 7.32
2. TO¥E 2.44 13 T 244 1. Eiilg 2.44
1. IRIE)E 2.44 1. ZERhEL)E 2.44
4 BR} 731
2. Hg 2.44 2. HREE 2.44
14 Gk 9.76
5 REER} 2.44 1. HFELE 2.44 3. BHiE 2.44
6 PN 244 1. BR¥ETE 2.44 4. HER 2.44
7 M2k LR 2.44 1. ZEEE 2.44 15 BIEE 2.44 1. K& 2.44
8 JeREF} 7.32 1. & 2.44 16 PR} 2.44 1. Kt E 2.44

3.2. FEIRLE M+ T B2 R

TR B R IR PR e 15 MEY), SR T 8 R 15 8. =AAFELRALE T, A (BRI
FIA 12 MIEY. B (PELBACEM) A O FHEY, C (EFLBILEH)A 4 FiEd), = ARMEHILEY
4 B, ENTHBOZIBCEIBEIRE AR TP . SXTIRAHLE, BEE SRR AN, 3Rh T P
Ty RSN B AL B (6 2), AR FEH R AT T RV A 2 7 2 1 AL IB T BRI

3.3. FPRIBHEM HIRMTFEMMHERE D

AP L, A IR E I R P 5 5 5 FE 3 B S RO T
A BB LR T PEFD TSI AL 0~2.5 em J522.5~5 om [2>5~10 om [0 AR [E L EL L HER o B 74
ATHORTE 0~2.5 cm 3 W, BEARIENEN, 750 T o5 L T . 5 IRRALE 75 0~2.5 em /2,
ST R AR LR IR TS5 . FENEIB AL TS 0-2.5 om SR T KU A9 F-49
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N 765 £ 74 Ki/m®, & 0~10 cm [ 56.65%, 1M 2.5~10 cm 3R T EXH 5 0~10 cm 3R 7 EERCH 1
43.36%. IR E B R AL B TE 0~2.5 em 3R ECE 2 0 1046 Ki/m. 1172 Ri/m?, 535k
0~10 cm LM EEF T E0 ) 74.62%F1 76.87%, R FLRAER B2 Bth e pp+ FE F B AL H TRIZM L
Hep, BEIRAEHZE R TP <0.05), EEET KR —Z, RIBMER SR TER S E TS T
FEIRALFE I () b7 R AR, E Bl o B R R R R R D, HERAEEE ).

Table 2. Species composition and seed number characteristics of the different soil seed bank

%% 2. NEILIRM TS WMER KT EFE

) , FhrHE ki /m?)
e (UES & Seed density (seeds/m?)
Species Family X X X -
FS Y AR R Ak ERFIRLL
1 1. HE ARAF} 784.7+179.2 187.2+49.5 219.7 £69.1 31.7+12.2
2 2. B ELE R AR} 31714 +823.4 2141.7+1214 2315.7 £549.4 1117.1+126.3
3 3. & ARAFR} 539.7+149.5 196.2+82.3 221.7+22.5 37+722
4 4, REWE ARAFL 91.7+342 . - _
5 7. TR R 198.3 + 82.1 62.7+343 23.6+212 -
6 8. WFH R 181.7 + 84.7 13.2+14.1 - -
7 9. MILH R 213.7+104.2 622 +42.1 83.7+71.7 43+12
8 10. BFEizg TR 117.2+74.5 13.8+ 4.9 254+13 -
9 11. A= SR 173.1 £ 89.7 42.5+13.4 - -
10 12. BARME 2R 54.1+13.7 - - -
11 11, JASE Eape 403+ 19.1 - - -
12 12. g0 KNP 81.7+235 21.1+43 274+12
13 13. B EBEFR 79.1+57.3 213+32 192+1.1 -
14 14, i e )L AR 181.2£87.3 72.4+72.1 61.2+11.4 -
15 15. k¥t R 165.3 + 74.1 92.1+23.2 - -
1400 ~ - 100
| a HEO0-25cm M2.5-5cm [HM5-10cm
1200 | a a
L - 80 2
Z 1000 | &
m 800 |- < 60 %
a e
]\1; 600 |- Jaw &
e i
400 }m.‘
- 20
200

R BB PERMA BN
Note: Different lowercase letters indicate significant differences at 0.05
level. ¥: EHRARFE/NG FEERRZE R REP<0.05).

Figure 1. Vertical distribution of soil seed bank of in different
degraded grassland
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3.4. FERIRLIZE S B R

IR AL B A WL A, T 0.42%, SARIBAFEE L2 F R EP < 0.05). FEIRM - HHH
R S RN, 7.12 mg/kg, (HANFRIALEE 2 [RIJC B P22 55 (P > 0.05). ISR S RN FIRILF L 7]
TREEZER . MERSBAERBEN & ER&, 7 8.79 mgkg (£ 3).

Table 3. Comparison of physical and chemical properties of soils in different degraded grasslands

3. TREIRE TR RAVEEER

Fh FSELE BRI R AL IR
HHLR(%) 0.62 = 0.03ab 0.79 + 0.06a 0.42 +0.05b 0.57 +0.15ab
U (me/kg) 6.03 £0.78a 7.12+0.93a 6.57 £0.09a 642+1.17a
A F(mg/kg) 7.65+1.92a 6.71 + 1.84a 7.75+1.53a 6.91 +2.03a
A E(mg/kg) 8.79 + 1.83a 4.62+1.63b 2.62+0.33¢c 3.39+0.27b

E: FITAFNG PR R A FHR A M ) F br 22 57 2 3 PE(P < 0.05). Note: Different lowercase letters in the same line indicate significant
differences among different degraded grassland at 0.05 level.

3.5. Mo EEH . HHEREUM RS T RMTFEEERMEXE S

TS RN, IR CT PR S PR AR E . RIESOKE., S E, AR S R, B
B AN, RHSEAE S B R, RIEM T ERE S HEAR. HIREESEREIEMK, H
A RS AR RN EE A 2(-0.81), RIS EMER S EREE MM-0.652). HElE
b2 (R A SR AR B2 (32 4).

Table 4. Correlation analysis of grassland vegetation, soil physical and chemical properties, and soil seed bank density

4. EMIEH. DIRIBEAMR. DRMTFEZEENEXES

SD PY SwW SV SN SP SK SC SRP SNN

SD 1

PY —0.687 1

SW —-0.556 —0.11 1

Sv —-0.159 —0.22 0.085 1

SN —0.546 —0.402 0.056 —-0.129 1

SP 0.272 —-0.81 —0.231 0.412 0.059 1

SK —0.681 —0.153 -0.117 —0.134 —0.116 0.254 1

SC —0.545 0.452 0.243 —-0.376 —-0.206 —0.568 0.062 1

SRP —-0.609 0.339 -0.179 0.286 —0.281 —0.152 0.211 0.547 1
SNN —0.261 0.023 0.009 0.535 0.047 —0.054 —0.652 0.193 0.541 1
SAN 0.234 —0.188 —0.007 —0.233 —0.235 0.241 —0.155 —0.069 —0.377 —0.164

#: SD (Soil seed bank Density) 77~ HIEM T % s PY (Plant Yield)& Rih A E; SW (Soil Water)#& x5 7/KE; SV (Soil Volumn)
FoR IS E; SN (Soil NyFE R HIEEZE; SP (Soil P)E/R - HE4H; SK (Soil K)FER T34 4; SC (Soil C)FR HHEGHLRK; SRP (Soil RP)
TR AL SNN (Soil NN)E /R - HEREA%: SAN (Soil AN)E R LR EH.
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4. iR FNLEL
4.1. BUHE T RMTENEE

FH R R AL R B B SRl T B R B AR, N 1172 + 134 Ri/m®, 5 0~10 cm FiVFEE 1) 74.62%.
Hp R R AL R R AR T R R 2 AN . R BB AR IR R T R RN, N 765 = 74
Fi/m®e Hr B LSRN AT)2 . FP R A KA AT R NKOR, AT S A K R . (H
H RFR B W B 2 A LR, BB IR )1 B B R Bl 0k 5 5 B — e R B N T Tl
Eb i — 2 N T RERR S

4.2. TEMTEEESHRE

BT BT S T — A AR AR R T R AR R . Horh, RIZEANRE
(3R 520 AR T ST R AR AR, T2t DX b AR R 7 AT AR SR ) R R B
PER B RFFAR TP I, BB AR R 7 (K B A A% R AR A L 2, iR R W5k )1 B
AR FE AT LA T EJR(0~2.5 cm), EE M 3 BRI TR ZREYIE . AR SRXE
JE PR T Bk ) B IS [FIRE AR AL, B IR B AR R - RARI I E) 3 B(0~2.5 cm) R )3t
RN EENE, MEED AT LAY IR ZE Z B FRE MR, BT AR L IRALIX (0~2.5 cm) /= 3871
HORZE RO AN T BRI, T IR AN RER AR 22 [ TR AR AL e 8 23 1 IB AT T B AR R
FBWIEL [ IAEE, FH0~2.5 om B IR T EEAH L AR FERAG RS AT B I0, {H 2.5~10 em JZ S5 X EARLL,
SRR BRI 5K B T AT O B AR AT 8] [9] [10] [11].

4.3. BHEMHIRIBAERTL

THAHURS RBRY, BE LR TR T, RIRANUR BT RS, XS R
P BEARANAR — 5. WTTUR W], AR, WM ECE R mEa s . A R T R LA R A A
ARG, WORBES BN, RBELLNEE, NEY R E R 5 KA (5] [12]. ARIREURERY], B iR
WREFERI G N, +3E N/P LU BLU T R, B LR St M R B DA T . IR 78 70 B K 1| B i
TSR R T B RN T T Hanah il — 2 N TR A,

e W FER ISR S B R R T B i K IR v LR R i, K 5 W R - 31 e xl k
NIEEE AT B AR K S A E R AT AR R SR, R RARL SR SR AFIEE, A
AR A B e £ B A T EJR(0~2.5 em)e SRS B MUV S 7] LGS & L8R 1, 58RI AT 43
DU E R AT AMEBCHEAT N TR, AT BB R IR F g, 1R AR R B H .

& H
2018 FFRIK T BHE SZH# 55 H (2018-NCK-8113).
SE ik

[1] Keeley, J.E. (1977) Seed Production, Seed Populations in Soil, and Seedling Production after Fire for Two Congeneric
Pairs of Sprouting and Nonsprouting Chaparal Shrubs. Ecology, 58, 820-829. https://doi.org/10.2307/1936217

[2] Roberts, H.A. (1981) Seed Banks in the Soil. Advance in Applied Biology, 6, 1-55.

[3] kBB IERTFE]. AALE, 1996, 15(6): 36-42.

[4] TR, e, L3R B BRI TE R s TR T RS I]. FEAAE S AR, 2003, 27(4): 552-560.

[5] MR, ARESE, REZE. I TR ARLER: B, )R g ER[T]. FkEHR, 2009, 18(1): 144-154

(6] FEr, &k, WEE, % BEAURW ST s L 55 a0 7 B L T]. PEAb R AR R 32 54k

DOI: 10.12677/br.2020.94040 334 JERZIEERTI


https://doi.org/10.12677/br.2020.94040
https://doi.org/10.2307/1936217

(BRBLEAR), 2015, 43(4): 203-209.

[7] i+ E. HFERAHM]. dbat o ER L R, 2000.

[8]  XUBk. FEAb il M T4k 7 PR AE T2 FE X R A AR MR A FH RO 7E [D]: [Bl 256016 30, ARG Wl db el K22,
2012.

91 24, Bh/hE, (TR, 25 Bdoa A X OR R R A 7 SR 38 R 7 R 70 [0]. B MRl K 22 253k (8 28R
225, 2008, 32(1): 32-37.

[10] ZE66, ¥l dbEtpCaMHEH IR & X 3R 7 BERTHRT]. @ikl 583, 2017, 13(1): 51-54.

(11] R, WikSt, RWIE, S B7UIbee iy S 7 R0 LA 7 X ). EE7AE, 2011, 30(7):
1454-1460.

[12] ®%E MG T, o B hr 7 R E e T B AL Rt ik & /5 FHRIA 5[0, & )sAlk, 2019, 3(1): 90-93.

DOI: 10.12677/br.2020.94040 335 JERZIEERTI


https://doi.org/10.12677/br.2020.94040

	Study on the Characteristics of Soil Seed Bank of Degraded Grassland in Zhangchuan County
	Abstract
	Keywords
	张川县退化草地土壤种子库特征研究
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 研究区概况
	2.2. 取样及试验设计
	2.3. 测定指标方法
	2.4. 数据处理

	3. 结果与分析
	3.1. 张家川县草地地面植被多样性分析
	3.2. 不同退化草地土壤种子库物种多样性
	3.3. 不同退化草地土壤种子库物种垂直分布
	3.4. 不同退化程度草地土壤理化性质
	3.5. 地上植被、土壤理化性质与土壤种子库密度的相关性分析

	4. 讨论和结论
	4.1. 退化草地土壤种子库的密度
	4.2. 土壤种子库垂直分布格局
	4.3. 退化草地土壤理化性质变化

	基金项目
	参考文献

