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EREMEEMKREERAR " EF B REE S BE

IMEXY kLM X A £ OB OBRRY
o R B AL A TR S AR A ) s, B, b 100093; R EIRLSEBE K4, JbR 100049

B E EFEASRGENTEHAFREESLEMATTRIE, WA S S I8 b 5 R 5 R 4 X G B 2R 2 5
A HitEN A T 2T EFBEHA, X AR K S e R R T HEAEH, (HRXE 40
B E ., AR E R MR R A E A . A, T RIRR TR TR R R R R S s A
BRI, G5B N E SBHENA JERBORI Y, Joh B B B g R TR IR B AR B, S A X
IS TR SRR AR 22 (B ) P AR K, A E A F ' ETEAR R (5 BEAR ZE B A 2R I H AR ph BEZF B “BEAR R
)2 H MR AN R IR B R BT, Ao R PER A TE M B R s AR 5, DUy B BRI 540 S e . ARAE
) B R BT B R RIS, ¥ (Leymus chinensis) FilET B 75 (Medicago falcata) “ BE3E 57 1% B S B AR BA RIFH%E 2%
B BB AR AL B R RS AR PR J1 2145 g-m 20y R E FI358.7M1286.4 g-m2, BT 4 A Ll 451 AN 18.4% 73 il 4R v 31 54. 796 K11
31.5%. 1ZHEA BB Sy BT A B ) 5 1) 0 A2 AR R 4 B T ) R R R S

KRR HEFIRM WERIKE; BIE, BN, WE, BE

SR, LKL, X, £5, KK (2025). FEEMEEAWEEOR: CBEFER RTS8 E. Y AEE¥, 49, 120-137. DOI:
10.17521/cjpe.2024.0125

Propagule regulation technique in grasslands: cultivation and transplantation of “propagule
island”

SUN JiaMei*?, AN Bing-Er'? LIU Wei', WANG Jing", and PAN Qing-Min**

'State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, China National Botanical Garden, Beijing
100093, China; and “University of Chinese Academy of Sciences, Beijing 100049, China

Abstract

Aims The severe degradation of grassland ecosystems is restricting China's ecological security and economic
development, and this makes it a scientific and technological challenge for pastoral areas to effectively restore
degraded grasslands. To date, multiple grazing management and human assisted improvement techniques have
been developed, the implementation of these techniques played important roles in grassland restoration, but their
effectiveness was constrained for degraded grasslands with severe damaged community structure and propagule
shortage.

Methods We introduce a propagule regulation technique which can remove propagule limitation and target at
restoring moderately and severely degraded grasslands. This technique includes two key technical aspects,
namely, cultivation and transplantation of “propagule island”. The cultivation of “propagule island” is planting
high-quality forage combining with nutrient management to promote the rapid growth of rhizomes (or lateral
buds), i.e., cultivating “propagule idand” with rich propagule pool (tiller rhizomes or branching buds). The
transplantation of “propagule island” is replenishing the propagule pool to degraded grasslands, and restores
grasslands relying on clonal growth (or asexual reproduction) of high-quality forage.

Important findings The main purpose of this technique is to rapidly restore the structure and function of
communities in degraded grasslands taking the advantages of clonal growth of high-quality forage. According to
the technical demonstration in the meadow grassland, “propagule island” of Leymus chinensis and Medicago
falcata had significant effects on restoration, and they increased the productivity of the two communities from
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214.5 to 358.7 and 286.4 g-m, respectively. They also increased the proportions of high-quality forage from
18.4% to 54.7% and 31.5%, respectively. This technique can provide important data and technical supports for the

targeted restoration of propagule-restricted grasslands.

Key words grassland degradation; grassland restoration; propagule; propagule island; cultivation; transplantation

Sun JM, An BE, Liu W, Wang J, Pan QM (2025). Propagule regulation technique in grasslands: cultivation and transplantation of
“propaguleisland”. Chinese Journal of Plant Ecology, 49, 129-137. DOI: 10.17521/cjpe.2024.0125

R R E KRR HAE S RS, mAZIN3.9
fzhm?, 5 [E A 40.9% (PhiEAESE, 2016). | %
(R S B B YD TR KR [EI BRI KR
B EL EAESMA IR, EREESTEE
A 25 SO A T R R R (2R 1, 1997). {HZ
T LR B JEAS A BRI, S e A
B A e E AN R A (WSS AEEIN S, 2000;
FIRBELE, 2020), 60% LA bR E R KA T ANFFR
IR (Zhou et a., 2014), FEAEA R A
TR, FERIN: e A R 2 e
LU A7 BAR (2R 7Kk %, 1988; X B4, 2002), K& A
KA BH HY P & (A 5 R, 2019), +
A PR & B PR (Hoffmann et al., 2008; 4= 33
F655, 2009), X SR Ak S B0 JE AR PR 7 1B 3 PEAIK,
B ) 2 R R AR AR AR A R T RE, BRI, A
S0k A A P T T Ji A XTI ) B R
HHE AR

Hir, EREERE T, BENCEHET
—HEHOR, WS R T A AN T T, — 7 A
FL G A R BRI B B SRR BT
WA T P (2 A5 4, 2003; 2575 E4%, 2005; 4RkoT
1# %%, 2008); 55— 77 & GG S iR HEAAA AT, 5
b it AR AR R SRR (1 N Dy e B AT (R [
%, 2005; A4, 2007; FkitA4, 2010). X L EL
HPR S e AR WA R 5 St — e FEE | 1 R
o, A ] AR e R A ) 47 (T SR, 2019,
#H RS, 2020), HAXEHAKEZBAG— M)
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B R (R PR RS S%, 2018, Bi 445, 2020); 2%
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IBEEIR ATl T2 bl 25 0 AR BE B REAR B B AR
FE, 38 FROHOE B K 3% T BRI (R
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MV 77 FHHAR D> FLAG 1A B0 1 A0 T 1t 3
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Xof T 2R AR B AR A F R, TR B T
Bl b LIEFR R Z SR, SEAREE AR IKE
BERE 422818, KZ20-254F LG Ak P2 FAE A5 T
RE A RE & 2D Tk B B BK K T 1 1 1 (0 PR IR 4%
2023); M B O 5 A LU A A RO AR,
ERAMERFFIC. FEHRIC. ATEETHAE 555
) (T BE R 2, 2020). I AESRAT B AIFHE B,
T B Y ) S A A R EER X,
O 0 IR B AR v B T R VA i AR 2 4 By
AE % (2 33 = 5 3% 1 %5 (Alternanthera philoxeroides)
(Guo & Hu, 2012) FIXUtH 4 #4(Paspalum paspal oides)
(Luo et al., 2017)7EIRMW KA AT 5K, [FIR{2
HEREIHERR IS R 2 4E K (Zheng et dl., 2023),
X FER T HEAMEY 245 5 BT 5
F I B e B, B A A KA R R PR B 3 ],
B3 A A0 PR 5 (1038 B2 g, AT 78 93 R FE Al
Vv AR, WK R S IR A 2 T AR
FGi(Zheng et al., 2023). FL, AHF TG @ BA
TIF R AR S0 SR AR R AE M B0 A P = P AR A R B I
RIEAE B To v BT R T R e s, B8 S5
PR BE LR 5y, SHBNIR A B O, I HR
IR LA SO ) BT AR P, B R PR R A
BENIBA R SRR S 56 4 aE ), PRSI I TE
MR LA DL S BRI A2 77 T o T R RS S
BRI AR T WK, de R R, Rt
IR LR AR SR = D BRI R SR AR S

1 HAMEES

FFE 2 YA LA R AR S R G, S AMEY
BA A ETE NS, A R LA BN &,
ARICUAE HEEIE Ny E, 1A 1 e P R R
PR T P Fh 7 SR LR B 4 RF 58 9k (B 4 AR
&%, 2004; Zhao et al., 2019), Y B IR JFE A HE4E R
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R T 1 BB 11 2 P RO 0 A 1 L ) - 31 2
(RIS, 2023), 7EFRE FE MR JFEARAIF, 1Bk
B PR R A B R P 2 R B, L Rl DA
677 T B R B i R, BEIRIA 78.8%, I
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FLAR PR R BE 2 FE 43 0l T B 1 92.7%4161.5% (1A
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S AT PR DR IO A o R B 2 T 2 32 kD B
B (PR RBATEEDR, 2000). FTAEYRE VA 45 H 4
R 2 I RN W P A R B 0 B A I R R ST
(4, DRI S B A I 1 4 /N T R D Pk O A - R
PR R (7 PR B 4%, 2023)

FEAR Y J5L AT AR AR 2 Wk IR A S A A
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LR A () — THUER B i, 3K A (R A R T ARG
S &N e o S Wi SN s e
FE (MG 2018, X IS4, 2022). {HiE, HT
W R PO T G TR 5, B I i I8 K
6] () F 54, 0] e B AME ROR AN AR (18 7 2R
2, 2014; SKULAREE, 2020; FINNANT B, 2022). F5K
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A5 F RIS e A Zh PR B R R, T
PATEME A A P BT A 0 S RS (B e
5, 2004), 1Py S R AR A 42 HE (Leymus
chinensis) /& AR 2R RUR T, R 2K BE 27 Jd HL 3= BT 4%
B, EfE(Medicago sativa)Zs & R 25 il i HR
BEZIERY %, H N 70 R i & 2 R AR KRR
W E 5 4 K (Dalgleish & Hartnett, 2009); 1fij £ JE4
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Fig. 1 Differencesin seed bank and bud bank of high-quality forage between degraded (A) and enclosed (B) grassland communities
(mean + SD). Data resources: northern temperate grassland (Pan et a., 2023), Qingzang apine grassand (Deng et al., 2012; Wang,
2022), and southern grassy hills and slopes (Han et al., 2023). *, p < 0.05.
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K2, BEZE N3 A RIR Y] (Benson & Hartnett, 2006),
IXEEAE Y 0 2 B T AT TR A J5 IR T LA B R ) A7
S5kl SR, SRIM TS T LA 4 A AR A 1
0 T SR I S B A SR A SR i = AH S B
R RS RVEIEE . AT IR R
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“BELE By BEE 1 H AR R AT DL B LA oM B
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F$E 450 7y (fal 7B 5, 2014; R WEBE%E, 2020).
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Fig. 2 Plant individuals and tiller buds of “propagule island” of Leymus chinensis and Medicago falcata under control and nutrient
addition treatment (propaguleisland (ea) size: 9 cm in diameter and 12 cm in depth) (mean + SD). *, p < 0.05.
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32 WEMRSR
FEREARARREE A EAT 2 2 2
FAEMRZERORE, b7 I 5 R i) £ B R
— (FfH, 1997, FKMAESE, 2010), (HAERHELIHERK
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Fig. 3 Transplantation of “propagule island” of Leymus chinensis (A) and Medicago falcata (B), and the effects of restoration on
community productivity (C) and high-quality forage proportion (D) (mean £ SD). *, p < 0.05.
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