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Abstract: The soil seed bank is crucial for maintaining the stability, diversity, and genetic integrity of grassland plant
communities. Knowledge of the impact of grazing disturbance on the soil seed bank is essential for the scientific
management of grasslands. This research focused on two desert grasslands in gravelly sierozem desert steppe and
sandy loam sierozem desert steppe. Field rotational grazing experiments and indoor germination tests were conducted
to examine the effects of short-term rotational grazing on the soil seed bank. Results indicate that rotational grazing is

not significantly altering soil seed bank density in desert grassland of either soil texture; however, it is driving an
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increase in perennial plant seed proportions, with seeds showing strong concentration within the 0—25 cm soil layer.
Compared to grazing exclusion by fencing, the gravelly sierozem desert steppe under rotational grazing showed an
increase in the Shannon index and a decrease in the Simpson index. In contrast, the sandy loam sierozem desert
steppe had increases in both the Margalef and Simpson indices. However, the Pielou index of the seed bank did not
change significantly with rotational grazing in either type of grassland. The similarity between the seed bank species
and aboveground vegetation species was low, with the sandy loam sierozem desert steppe showing overall higher
similarity than the gravelly sierozem desert steppe. In the gravelly sierozem desert steppe, the seed bank was mainly
influenced by soil factors such as available potassium and pH, while in the sandy loam sierozem desert steppe, it was
more affected by total phosphorus and ammonium nitrogen. This study suggests that rotational grazing has a
significant impact on the species composition and density of the soil seed bank in desert steppe. Soil texture and
environmental factors collectively impact soil seed bank dynamics.
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Table 1 Basic situation of grassland vegetation and soil in the study area

R A LT A E Rk b AP R 38 1
Grassland type Soil organic matter content Soil bulk density Soil sand content  Above ground biomass Plant coverage
(g-kg ™) (grem™) (%) (g'm™) (%)
BRI G 1 T 55 I GSDS 11.93+1. 42 1.61-£0.03 55.35+3. 21 55.9947.49 53+4.84
VIR B 1 FE B R SLSDS 3.23+0.67 0.77+0.02 37.31£2.89 69.93+5. 88 57+3.42
GSDS: it JK 85 + 32 3% 55 5L Gravelly sierozem desert steppe; SLSDS: Vb3 JK #5 + 57 35 5% it Sandy loam sierozem desert steppe. F [ii] The same

below.
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Table 2 Design of grazing experiment

e JLE 1 Ak B 5 ANXERL NXE RO U0 o R KR Y O H 9 A T R
Grassland  Treatment Code  Plotarea  No. of No. of Frequency  Rotational grazing The date of grazing Pasture utilization
type mark (hm?*) plots sheep of grazing cycle (d) ratio (%)
GSDS FY LCK 110 1 0 0 0 A No grazing 0.00

SG LLM 110 3 248 3 30 06-20—09-17,90 d 65.23
SLSDS FY SCK 180 1 0 0 0 AT No grazing 0.00
SG SLM 180 3 368 3 33 06-24—09-30,99 d 52.10

FY: 23 & No grazing and pasture restoration; SG: ¥l X #£ # Rotational grazing.

1.3 MERA 55 %

1.3.1 HIERNF M RE ST L T 2024 42 10 F % B i B3 A 7 R BORE (10 em X 10 em X 5 em) X 42 4
T PEHEAT SR AR o SR AR T X FE 7 Hb 3R 0 A v I R AR DL B 4 2B W EAT I B o SR X A TR I 10 4 SRR
L5 4% 0~5 em  5~10 cm Al 10~15 cm 34+ 2 #E47T HURE 7 [0 52 56 %5 5 oR FH &) B W 2 1251 % b J2E k47 %
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Table 3 Composition and density of soil seed bank under short-term rotational grazing time in desert steppe with different soil

types (No."m™)

R4 P PR Y BRI S - FE B GSDS UPHEIR A 3 B SLSDS
Family name Species Life form LCK LLM SCK SLM
RAR Wy R W Setaria viridis A - - 340=+206a 233+ 46a
Poaceae JEAEESE S, breviflora P 367+170a 1504502 480+117a 364+31a
KB T 5 C. squarrosa p — — — 2674125
GRS W5 5 F Sophora alopecuroides P — — 160+ 80a 1334+-45a
Leguminosae i3k # Oxytropis aciphylla s 133447 — 167447
bR B3 Salsola collina A - - 667+249a 194+100a
Amaranthaceae Vb %E Salsola tragus A — — — 110470
W5z Corispermum hyssopifolium A — — 7254497a 300+ 100a
Eopas HAE TS5 [veris chinensis P — 130+56 — —
Asteraceac BB A, scoparia p 4200 2083a 2000+ 374a 340+250a 306+67a
JEAERE Convolvulaceae  #RIKTELE Convolvulus ammannii P — — — 133+40
Akt Amaryllidaceae 4N Ak Allium tenuissimum P 400+82 — — —
%8 7R} Boraginaceae T Lappula myosotis A - - 320+264 -
iRl Plantaginaceae 4 M 42§ Plantago minuta A — — 217+24 —
% 3% Bl Rosaceae RT3 Potentilla bifurca P — — — 400+ 82
JEIEFL Lamiaceae LT RIS AL Lagochilus ilicifolius P — — — 117+62
FEHF} Zygophyllaceae  #EFE Tribulus terrestris A — 118449 — —
St Total 5218+2431a 2280+480a 3249+1687a 27244815a

P: Z4EEAHY) Perennial plant; A:—4F 4464 Annual plant; S: 23K Subshrub; —: oKt UL AE ) This plant didn’ t appeared ; A [/ 71 R IR
[i) — 32056 DX P 1 S AS ] Ak B i) 2 5 8 3% (P<Z0. 05) Different lowercase letters in the same experimental area indicate significant differences between two

different treatments in the same experimental site (P<C0. 05).

2.1.2 LR FEMEE S LCK R REF PRI B 2 m 8RR B R 0~5 em™>5~10 em>10~15
em, H 0~5 em - 2R R % B 2R T HAB M A )2 (B 1) . LLM T 3808 4 % B2 [ AR AE 0~5 em + )2 i
K ARZ/NF LCK AL FE,10~15 cm + 2 FhF 2 %5 BE W 25 T 5~10 cmo SCK R 0~5 em + 2 F 7 2 %5 B e i, B+
J2 U HE BN 5 R R RPN N . SLM H 0~5 em L 2R TS 5T H R —KE {2 10~15 cm 2 Fl
F VR BEWS R T 5~10 emo AN ] T e B R S5O, A5 OB T ) — £ )2 B9 D PR 2 I R R R T R X AR
2.2 AR BEFRIEAT RS S HEG YW

E R 5T A 4 3 B8 5t LCK A7 19 Shannon #8040, 17, /N T LLM(0. 29) , b b A8 B (7% 0 45 4 40 2
(E2). Hb A Pielou 6 3R L LCK# LLM (i AH A ¥ FE[A] JC b 35 22 5 Fh P 5l b A% 4 19 Margalef
FEH0E LLM F1 LCK 8] JG i 3 25 5% H Rl 1 £ Margalef $8 %0 0 35K T AR B . B 728 A 1 4% 59 Simpson
PR LLM 5 LCK [0 JC b 35 PE 22 55 . FE VD HE A5 1 i I 0 J5, SCK AR #1F Ml 1 A% #% 19 Shannon 48 %1 . & /N T
SLM, 1 ¥ PR B SCK 5 SLM 8] TG W P 25 5 o b ¥ FE (1) Pielou #5 %t SLM /N T SCK, 1 1 _F A8 #% K SLM
3K F SCK. Simpson & £ 76 Fp F i 5 H A B 35 2 B8 SLM K F SCK, Margalel 46 $07 67 2 5 1 T4
B ¥ SCK/NF SLM. A UL, Bk Shannon 8 £ Ah , 05 55 IR 5 - 57 160 55 J5U R 1 42 22 R M 8 B07E 0 X AR 4 5 3 &
] A 32 300 1 b 2 M 2 S AR A 1) 2 R M AR AR R AR N T T D AR A T R A b A B 2 R
TEHCR BRI XK T HE
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Fig. 1 Vertical distribution of soil seed bank under short-term rotational grazing and enclosure treatments in desert steppe with

different soil types

AE/NG PR R R 25 83 (P<<0.05), FIAl. The different small letters indicate significant differences (P<<0.05), the same below.

O LCK
OLLM
" B SCK b
SSB.% ; = SLM :,%b
AV a a
a b
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AV a a
0 1 2 3 4 3 6 0 1 2
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SSB [mRtoh
e e
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0 1 2 3 4 5 6 2

Margaleffii 1 Margalefindex

2 AREERFTEERERTEMNFERM EERSHEERIE

Fig. 2 Diversity characteristics of soil seed bank (SSB) and aboveground vegetation (AV) in desert steppe with different soil

types
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LLM F 3850 7 2 55 3 b A8 Bl R 004 4 S A, o 0. 12, BLRP 7 128 5 M b A 4 i S5 4 9 b S B0 o 103
4) . 1M SCK T #h 1 5 Hb AR 900 3555 9 Fp 8Ok 4, ML 48 808 0. 44, AR RIYE 5 &5 s SLM T H LI 48 20 h
0. 34 Tt 398 Jo b 578 5 68 JEOCHBCT 0 T AR LS B8 0. 12~0. 44, AR D01 38 HIOH% A B A%, L v V0 398 K 45 1 35 1
LA AR RL 1 5 IO A T R BT K A S R R
2.4 EHEAFEL LEHRABRNE R
B 0T 85 7 355 R S RDA HE P o iy 90 Al i) e % oy S HE P Al A9 76 88 00 . A R L 5 iR L T AR U b S
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Table 4 Similarity between soil seed bank and aboveground vegetation in desert steppe with different soil types

AhEE b ERLREMIARR R R RERE SR R M A B B A LUERER ARABLPE
Treat- Species number  Species num-  Number of  Dominant species of aboveground Seed bank dominant species FEEL
ment  of aboveground ber of seed species by vegetation Similarity
vegetation bank both index
LCK 17 4 3 JAEE S S. breviflora HEH A. scoparia 0.29
LLM 13 4 1 JEALEL S S. breviflora B A. scoparia 0.12
SCK 11 7 4 WIS, collina IKFE A cristatum  FIEE S S. breviflora SB35 C. hyssopifolium 0.44
SLM 20 15 6 WEIES. collina JEAEEN S S, breviflora J BT A. scoparia 0.34
1.0 0.8
A B
AP
AK pH
_ AP _ AK
5 ) 4
= AN < Y=pt
N + “
32 + A T b S0C
o~ LI" ﬁb—‘ EEES % i T éEH I-H— iE o
2 *% #i N .z +
>< o ® S
g |PH Q - iR L3
35% TP £ TN %U YQI\ &
EC
-1.0 -0.8
-1.0 1.0 -0.8 0.8

41 Axis 1 (37.74%)
3 AAEXREEERLEMFEARSTEELERPN RSN

Fig. 3 Redundancy analysis of soil seed bank composition and soil physical and chemical properties in desert steppe with

Hh1 Axis 1 (14.64%)

different soil types

A BRI 1 5% 15 R Gravelly sierozem desert steppe; B: VP 5K 45 1 52 15 52 i Sandy loam sierozem desert steppe; SOC: - 3E A HL#k Soil organic
carbon; TN: 4% Total nitrogen; TP: 4 Total phosphorus; AK: H AL # Available potassium; AN: % #& % Ammonium nitrogen; AP: 3%
Available phosphorus; EC: HL ' 3 Electrical conductivity; 1483 32 3% : L chinensis; B ALt : S. breviflora; ¥ &% : A. scoparia; $HE : T.
terrestris; MW . O. aciphylla; MM HE: A. tenuissimum; ¥ T3« S. collina; 5L C. hyssopifolium; 7% 5. F : S. alopecuroides; & WG : L.
ilicifolius; FIVP3%E : S. tragus; MJEH : S. viridis. T [7] The same below.

e b e M TR 5 L SEERE T B Ry SE R (&1 3) o EALH! \pH L 5 3 R AR ) L M TR B R R . D
RS A 3 R T RDA HEFE oP i 9 5l 00 7 BE % R 29. 70%0 , 8 /N T B S5 5 5 B D5 A PR AR AR AR L T
0 S R A S 355 e J v e SR 4 ) Rl A B A | el AR pH L A HLRR B R R

BRI S 58 R SR T R AL P A T A R B AT SR P 3R R Sk S S R pHE R
FAHRCZR T w AN AR R Sk A9 280 AR SR I 25 IEAH OGO AR, T b A o 32 35 M1 95 2 119 28 il U 5 B
Sy 3 GO G (T 4) 5 2 v BT A 0 Rl 21 B 5 4 8 R 4 G0 B 38 AH DG M o D S T VS R IR 2R 4
FUA RV AR S pH 35 TR 5¢ , JER M1 P W Bl 5 S AL A OR SR B 5 A S

3 itit

3.1 S R AT RN A F YR
SR P 0K DR B AR Ry LK, 4 D 1 A S R T B S KA K AR A
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AK| = * * * * AN
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4 #=l GO 3 R = PO PR HE N HE E OB B KR 3
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Fig. 4 Pearson correlation between soil physical-chemical properties and soil seed bank composition in desert steppe with
different soil types
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