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Abstract: Rhizomatous grasses are typical clonal plants with a geophytic life form, often found as dominant species
widely distributed in China’ s northern grasslands. This study synthesizes fragmented research findings on various
rhizomatous grasses, identifies common patterns from their shared characteristics, and elucidates the biological,
ecological, and evolutionary mechanisms underlying the convergent adaptation of plants with the same life form.

Based on three decades of related research, 12 representative rhizomatous grass species with robust datasets were
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selected. For each species, three land-use types: grazed pasture, mown meadow, and fenced grassland, were
analyzed to compare and theoretically interpret the age structure and senescence processes of population modules.
Key findings include: 1) All 12 species exhibit finite lifespans in their modules. Tiller nodes can reproduce up to four
generations, with a maximum lifespan of five years, while rhizomes have a maximum lifespan of four years. 2) The
age structures of three module categories (tillers, rhizomes, and buds) are predominantly expanding type, except in
some cases in grazed pastures where stable age structures are observed. 3) Senescence in tiller nodes accelerates
significantly from the second age class, whereas rhizome senescence progresses more gradually. The convergent
adaptation of rhizomatous grasses has led to a reproductive strategy wherein rhizome buds replenish first-age-class
tillers. This strategy achieves two evolutionary milestones: for individuals, once seedlings establish, the genetic
lineage of the maternal plant attains longevity or even virtual immortality. For populations, it sustains expanding age
structures in modules, expands spatial occupancy, and reduces competition between tillers derived from rhizome
buds and those from parental tiller node buds of varying age classes. These adaptations hold critical evolutionary
significance for population survival and proliferation.
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Fig. 1 Age spectrum of population tillers for 12 rhizomatous grasses under three types of grassland utilization

Le: S5 L. chinensis; Am: MZEVKEL AL michnoi; Bi: 148 % B. inermis; Cm: KT 3 C. macrolepis; Ce: T3 C. epigejos; Cp: BFE#H T3 C.
pseudophragmites; Ah: B FF B i 5 AL hirta; Hb: Ji 15 K2 H. brevisubulatum; Hs: 4 ¥ 5 H. sibirica; Ag: JeFF & 5 A. glabrum; Ls: i 5 L.
secalinus; Ss: KIMTES. sibiricus; G 3% Grazing pasture; H: # 53 Mowing meadow; E: FI£:E 7 #4h Fenced enclosure grassland. FF A $f %
T SCHk[3,5—36], All data are from References [ 3,5—36]. F[i] The same below.
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Fig.2 Age spectrum of rhizome length of populations for 12 rhizomatous grasses under three types of grassland utilization

4.3 FEimAMKRAFHLEHN

TEA K R M), by Bk 12 Rl AR ZE R BCADRE AU 2F B 2~5 AN Al i . P, 3R R 5 X B b 1y L B 5
AU G 5 MR ZE KRS AR 6 20 1l 4 W G2 G b 5 B T S R RIS 5 18 el 3 R G 2H A5 D' AR A BR
A B A 2 WA A B B TS I 3 ~4 I G A A T T A 2 RN T K 3 3~5 N I g AL ik ([
3) o A5 PR AE E R 37 A b 35 Ry A I R TN T o L 491 s /0 B 1 K TR AR IS 25 K A B R A S0 R R G 1
EHEFBEI T 0 LIRS L]0 T 20 9, 86 0k 1 oW R AN, R 2 8 KBRS 4540 . I T 12 Fp iR
ZEOR B ELAT A R A9 B A AR A R i O 1 JOAR 25 27 I 2 e JLFP A 2R 450 15 K AUARE I 454
4.4 REKREFHEBMEBRRIE @ T K

e K B R HE R 8 A 76 B & 5ot 0y B BB b 12 PR ZE R v b 20 R L A AR A BERR I 9Fh . &
Geit LA, B W G 3G, PR o BERR BT B SRk AR D I R R (I 4) o o B IR A BERR A ORI
TREEANBRZ LR T 832575 (P<<0.05), B I 7E 3 MR Z [ k8 T W % 25 5 MR 250k
RS20 0 I 0 5 T 2090 AR5 43 BERR h BAT R B JC 2548 242 MR ZE VKB K 30 = A =5
128 6 DR RERN LI G0 25 5 T 20 9, SF SRR 25 K2 0 3R G =z a), DA R 50 1 2 M Rz [ 3
BEZER(P>0.05), FEL L,/ BERRA ™ I A8 AL R L A3 BE Y 2 R AR . O i AR 25 OR R RE (19 98 5% 43 BE MR
FIAEBH 3 BERR G 20 BE 1 34 2/3(6 B M 2 ¥ G IR ot i 3 2
4.5 WHREOHRER D LR TERER

AR R 7 B B R 3R G LA O AR AR Borh | B AR Sy SE R OB RS O A A T 1~
3 Z M A 3 2 5 (P=>0.05) , 3 1E A 9 5 2 FBE(P<<0.05) , K478 78 3 R 0 & F I B 34
B4R R BN Z A RS TP M TR R S T2 3% R A3 RBZEHEAREER,E



222

ACTA PRATACULTURAE SINICA(2025)

Vol. 34,No. 11

[JoaJ1a[Cd2aZ3 14 a

Ss-E

Ss-H

Ss-G

Ls-E

Ls-H

Ls-G

Ag-E

Ag-H

Populations and habitats

B
i

by

Ag-G

Hs-E

Hs-H

H
=
Q

Hs-G

Hb-E

Hb-H

Hb-G

Ah-E

0.6r éﬁi Lc

A
a
0.4 ?

0.2

60

80

Ah-H

Ah-G

100 0

20

40

60 80 100

ZEAE WS I L 45 Percentage age spectrum of buds (%)
B3 3#MFAAXE 2MRZEREMBFOERE

Fig.3 Age spectrum of population buds for 12 rhizomatous grasses under three types of grassland utilization
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