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Dynamics of module structures on Arundinella hirta populations in Songnen Plains

of China
LI Chengcheng, LI Haiyan, YANG Yunfei "

Key Laboratory of Vegetation Ecology, Ministry of Education, Institute of Grassland Science, Northeast Normal University, Changchun 130024, China

Abstract . Arundinella hirta is a typical clonal plant with rhizome. It always forms monodominant community in the meadow
of the Songnen Plains, China. By using the method of excavating samples in unit area, ramet were classified according to
the generation of vegetative propagation and rhizomes age classes were did according to the actual living years. To reveal the
number and biomass dynamics of A. hirta populations during restoration succession, a survey and analysis was conducted on
the module structures of A. hirta populations. The monodominant community and mixed community were in different stages
from A. hirta to Leymus chinensis restoration succession series. Research results showed that spring ramets and rhizome buds
were dominant in two communities in the early growing season. Spring ramets were 3 times that of winter ramets, and
rthizome buds accounted for more than 90% of total buds which was predominant. Age structures of ramets and buds were
stable at the same time. Mixed community was lower than that of monodominant community in the output rate of bud banks,
62.5% and 80.4% , respectively. Throughout the growing season, ramets consisted of two to three age classes and biomass of
the 1st age ramets accounted for an average of 93% in each month, and the number of ramets of 1st age class was 2.9—10.2
times more than 2nd age class. The number and biomass of ramets reduced significantly in turn with age class increase and
appeared expanding age structures. Dynamics of ramet biomass corresponded to the ramet number. But the differences were
not significant among 2nd age class in each month. Rhizomes consisted of three or four age classes. Accumulation length and

biomass of 2nd age rhizomes were predominant, which accounted for more than 50% of total rhizomes. Age structures of
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rhizomes presented stable. It is worth mentioning that the contribution of 4th age rhizome biomass was very small, and these
old rhizomes all died before winter. Productivity of ramets represents plant vegetative production and storage, which can be
reflected by biomass of unit ramets number. Productivity of 1st age was significantly higher than 2nd age ramets, and it had
the greatest contribution to the populations. The minimum of average productivity appeared in June of different plots.
Rhizome is an important organ for vegetative propagation and matter storage. Storage capacity can be reflected by the biomass
per unit thizome length, and storage capacity of 1st age rhizomes increased with season in two communities. The 2nd age
class rhizome had the highest storage capacity in communities in every month except for June and July. Matter accumulation

of 1st age rhizome had the fastest growth rate in the late growing season.

Key Words: Arundinella hirta; clonal plant; population structure; ramet; bud; rhizome; seasonal dynamics
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Table 1  Structures and ratio on number of ramets and buds of Arundinella hirt populations in different plots at the beginning of the

growing season

e o 53 #k Ramets 2 Buds
Plot Attribute ik Ak ait SYEETS Mk Gt
Spring Winter Total Tillering node Rhizome Total
P1 U Number/m? 1136.0+568.2a  400.0+359.4a 1536.0+846.4a  28.8+39.8a  345.6x155.4a 374.4+139.3a
% Ratio/ % 74.0 26.0 100 7.7 92.3 100
P2 #E Number/m? 652.8+282.5b  217.6£92.3a  870.4+319.3b  22.4x31.2a  499.2+377.9a 521.6+406.6a
. Ratio/ % 75.0 25.0 100 4.3 95.7 100

PL AR P2 IRARES R R IRl A1 R 22 1) 22 572 8 3 ( P<0.05)

2.2 SrRRAEIRAEE

TEAS A O AP P BRI i 2—3 MR (K 2) ., WK 2 ATLLE T IR EEY 1a 40 HR%EL
T LR A L3 B WA GO IR D | 3a 3 ARECER A /D 34 R 3 K AUAR IR 4540 IR I & H 0 41
PRI RS RT AR
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Table 2 Seasonal dynamic on age structures of number of ramets in Arundinella hirt populations in different plots

e Ay R4 Age class(M=£SD) / (5-Hk/m?) &5t
Plot Month 1 2 3 Total
Pl 6 963.2+167.6a 243.2+92.9ab — 1206.4:158.6a
7 1030.4£198.7a 329.6+73.0b — 1360.0+201.8ab
8 1024.0+213.2a 188.8+36.5ac 40.0+11.3a 1228.8+199.0a
9 1305.6+90.2b 128.0+49.3¢ 16.020.00a 1440.0+129.5ab
10 1225.6+243.3ab 304.0+105.5b — 1529.6+270.0b
P2 6 560.0+140.4a 192.0+65.0a — 752.0+198.2a
7 976.0+155.5h 240.0+83.9ab 41.6224.3a 1257.6+137.9b
8 1129.6+174.8h 176.0£76.7a — 1305.6+215.7h
9 963.2+257.8b 195.2:88.7a — 1164.8+314.8b
10 1142.4+414.4b 323.2+103.3b — 1465.6+476.3h

TEVE N A 0 (RIR (] e 9 AT 22 57 S 3 1 LU ARG, A IR) 7 REROR 2253 .35 (P<0.05)
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PRRE Y B ol RERE AR AR R DL 1a B, BT o5 LU B SMEL A 93% , BEE W SR i) 1 W] 2 i/, 249 0
WRAVF RS, AR AR, 018 1a i M IFG T bR AR 2L 6 A frdr/h,7 A Gy W3, 7—9 A
MEZERARE 2a KA MEZFEIALE (K 3) RVIARRERE S 1a 20 WRAEY R LD E B FRER)
Y AE A, I HAE R A R = AR AR AR L, T A e 2 20 Ao b R DT RN
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Table 3 Seasonal dynamic on age structures of biomass of ramets in Arundinella hirt populations in different plots

e A W9 Age class(M=SD)/(g/m?) p
Plot Month 1 2 3 Total
P1 6 166.59+42.49a 23.78+13.97a — 190.37+46.84a
7 541.16+81.58b 38.23+10.76a — 579.38+92.12b
8 515.94+100.36b 50.39+19.42a 14.96x1.52a 572.32£111.82b
9 551.74+49.42h 19.64+6.02a 3.70+2.58b 572.85+54.07h
10 384.87+70.37¢ 16.38+3.64a — 401.25+72.82¢
P2 6 101.64+17.27a 15.18+5.80a — 116.82+21.43a
7 381.99+100.68b 32.31£21.91a 3.95+5.08a 418.25+98.82b
8 406.74+73.09b 16.23+4.26a — 422.97+71.55b
9 390.80+87.35b 22.03+10.50a — 413.37+85.36b
10 317.16+105.08ab 13.04+6.15a — 330.20+110.64b

2.3 AR

PRIV B ol R AR O AR ZE ) 3—4 IR AL, 25 H 4y 2a BT (5 LEBIE 1K 50% UL B (K 4) o BREILHEE
6 A RZERIELL 2a (AL IEH,3a 1a 4a NIRRT, HEABEILL 2a HHE S, 350 F80E ARk 45
F o PRER la RZEEEITE 7 A4y REIC,8 03 LA B i R A, A= KR L FT 23 B84 1 T 9 A A0
22 4, RAA I EVE 1a ARZEATMAARL (HIR AR FoA T IO, A RFR WIS 1 4a RS
PR R IX LE B R AR L C AR A T AR AET

ANFRE A 0y By AR ZEAE iR 2a T HU B IS(EL N 69% , HA R TR1 22 5% AN .35, DA AR e 245
(3R 5) , TRAERERER 1a HREEERSN H O3 A7 A 25 25 S Ah  FAM i 245 H 03 18] 28 S 29 AN R385 I ETE T 4a
P e/, 6 A0y 1a FrRZEY) R R fie/ N A5 a3 4 nT IR R REE R EEAE 6—7 H 4y [a] 57 i 42
IR (EAREE A Wi KORHR AN 3 SRR I 30T 4l AR 25 A ) B fb ) T
EEY N
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Table 4 Seasonal dynamic on age structures of length of rhizomes in Arundinella hirt populations in different plots

FE A6 2% Age class(MSD)/(em/m?) it
Plot Month 1 2 3 4 Total
P1 6 313.0£166.7a 6637.4+695.2a 1241.3+465.1a 233.9+135.8a 8425.6+790.0a
7 1639.7+431.7b 6848.6+2781.1a 502.4+176.4b 129.6+79.8a 9094.4+3095.1a
8 3969.6+1827.8ab 8002.6+2357.6a 1368.0+634.4a 353.6+365.6a 13693.8+4459.8b
9 2986.9+719.3b 5781.8+£1692.4a 2585.3+479.5¢ 393.2+£101.9a 11668.5+2380.9ab
10 2813.8+940.2b 5402.6+1230.4a 1362.2+808.3a — 9578.6+2131.2a
P2 6 127.6+47.9a 2963.8+726.2a 413.8+192.2a 109.3+99.3a 3545.3+851.0a
7 2409.3+866.9b 5540.8+1172.5b 585.0+386.2ab 218.4+204.8a 8622.4+1552.1b
8 3839.0+£1006.7¢ 6483.2+910.2b 949.1+318.1ab 229.9+110.8a 11409.3+2059.3b
9 2613.8+1152.6bc 4033.0+1123.0ab 1276.8+707.4b — 7923.6+2834.9b
10 2271.7£1003.9b 5275.5+£3412.2ab 855.7+656.6ab — 8402.9+4289.9b
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Table 5 Seasonal dynamic on age structures of biomass of rhizomes in Arundinella hirt populations in different plots
REHD A K% Age class(MSD)/(g/m?) &t
Plot Month 1 2 3 4 Total
P1 6 3.19+1.52a 138.62+16.22a 27.40+8.89%ac 4.42+3.51ab 173.63+20.81a
7 19.35£6.92a 169.08+69.45a 11.79+5.90a 2.63+£0.89a 202.33+72.60a
8 56.57+32.48ab 171.40+43.55a 26.75+13.87ac 6.95+6.51ab 261.67+86.36a
9 54.79£10.17b 155.00+33.90a 61.31+12.32b 9.24+2.74b 278.49+33.84b
10 70.01+15.99b 159.12+39.43a 32.66+18.22¢ — 261.79+55.34a
P2 6 1.24+0.66a 82.90+46.19a 11.11£6.99a 3.18+2.60a 96.91+52.34a
7 28.66+13.90b 113.96+33.80a 10.54£6.15a 4.11+4.52a 154.81+42.47ab
8 54.09+20.02b 140.79+33.96a 18.82+7.58a 3.77+1.84a 215.95+58.88b
9 43.73+22.16b 94.58+31.56a 28.07+18.52a — 166.38+£68.66ab
10 45.45+19.56b 126.57+77.54a 16.13£16.50a — 188.15+98.78ab

2.4 SpRRAEFE S SRE R

IIRRAR 7 TSR AL — 7 I ) N B i 2R 7 S AR SRS D0, AN R W8 R o3 pk 2R ™ g AT L e o A [] B A7 70
RO R AW RRAREL, T 3a S0 AR ECE D HORZ A A BRI BAT AT L, PRI & B vl R MR S ik A ™ T 3
VA la iz i, 49 2a 225K BE A (K 6) . WK 6 TR NG BRAF- X0 427 ), e/ MERITE 6 H
iy, R KRAE S BUAE 8 AR A9 A Dy, RUIIMRAE A — DGR AR , M0 10 A 4y B2 37 70 ) MR
FeRo SRR SIS AE IR R SN A de

R6 TRHMFEEMERRASENESTINETEL

Table 6 Seasonal dynamic of productivity for each age class ramets of Arundinella hirt populations in different plots

Bt A 2% Age class(M=SD)/(g/100 53Fk) AR AR
Plot Month 1 2 SEF{H Mean Coefficient of variation/%
P1 6 17.43+3.86a/a 8.70+3.66ab/b 13.06+5.80a 44.43

7 54.55+16.77b/a 11.63+1.97bd/b 33.09+25.26ab 76.35

8 50.66+5.97b/a 25.98+6.22¢/b 38.32+14.22b 37.11

9 42.48+5.37bc/a 16.21+4.73d/b 29.35+14.65ab 49.91

10 32.17+7.87¢/a 5.91+2.45a/b 19.04£14.89ab 78.21

p2 6 18.54+2.58a/a 7.81+0.97ab/b 13.17+5.94a 45.12
7 38.73+4.13b/a 12.99+5.28b/b 25.86+14.28a 55.23

8 36.18+5.49b/a 9.99+3.03b/b 23.09+14.42a 62.48

9 43.25+17.80b/a 11.86+4.02b/b 27.56+20.54a 74.53

10 28.24+5.14ab/a 3.93+1.02a/b 16.08+13.28a 82.56

/" BN R SRR IR — W G T A O3 I B9 22 5 38, /7 SR AR R FREFROR & A Oy I 2 0] 22 5+ . 3%, P<0.05
AR 25 SR T A SRR T IS IR R B, A ] AR 2 3 T Lt 5 A ] B AR 2R B ) A
AR, Bl LR REAR ZE IR R B 6 H A LIS, BRI DL 2a e (R 7) o R 7 WL Y, IR
Mo 1a ARSI B BEZ 1 e m e SCHNAE R FEIR I 9 A 0y T 46 B4 iy | 728 5 AR 80 e/ IMEL R
BUAE 10 H 0y, R 1a AREEV B A — A g i 2 PR ) 38 e 7, 28 4 1 i 0045 I SO 5 BT I 1)
FE I E T AP A, APRUE 22 4 &

3 Fit5iTie

VITERFTE R W] fE il M X, 242 SO I &k 0 BE bR i T e B — A R AR Y AR R AR K
FH BA SR s P — RO AR EVE T o A R LB, R ) AR AR 045 2 5 (L. chinensis ) AL
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FES7 Hierochloe glabra) ™™ (M2 fEAC T RI HAKCRS 0 - BT 15 0 BE 240 LA 20 5 bt 3, LRI 47 7%
Tl SB[ IWTIAA bR 2 OO AR B Bk SR R0 B 25 L 535 90% B L. 7]
7 LA 05 A2 R AR T 25 2 9 R T 07 7 AR ol O D i
et
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Table 7 Seasonal dynamic of storage capability for each age class rhizomes of Arundinella hirt populations in different plots

ot Month 1 2 3 4 FH{E Mean of variation/%
P1 6 1.04+0.28a/a 2.09+0.18a/b 2.24+0.28a/b 1.92+0.75a/ab 1.82+0.62a 34.19
7 1.18+0.18a/a 2.51+0.42ab/b 2.29+0.39a/b 2.82+1.90a/ab 2.16x1.04ab 48.06
8 1.38+0.16a/a 2.19+0.33a/b 1.94+0.26a/b 2.04+0.29a/b 1.89+0.40a 21.12
9 1.86+0.25b/a 2.73+0.28b/b 2.38+0.23a/c 2.33+0.16a/c 2.33+0.39bc 16.92
10 2.58+0.44c/a 2.94+0.35b/a 2.39£0.51a/a — 2.64+0.47¢c 17.86
P2 6 0.94£0.14a/a 2.77+1.36a/ab 2.56+0.56a/b 3.47x1.70a/ab 2.40x1.31a 54.49
7 1.14£0.16a/a 2.04+0.30a/b 1.94+0.38b/b 1.63+0.54a/ab 1.70+0.49a 28.57
8 1.39+0.30ab/a 2.15+0.24a/b 1.97+0.25b/ab  1.63+0.02a/a 1.80+0.38a 21.32
9 1.64+0.17b/a 2.34+0.33a/b 2.16+0.40ab/b — 2.05+0.43a 20.83
10 2.02+0.48b/ab 2.43+0.45a/b 1.68+0.40b/a — 2.05+0.52a 25.45

Bty E MR 2—3 MR RAUN, L 1a A XIS, 3 KB RP A . SRR, la S0 BRK 22 & MARZE
Tt AR 2571 B 4 AT AU 3 2 LG 4 B 1Y BB A A RE B 1A A % 3 RIAE ™ 3 2 TR i My
FESIAE T A AT AR, 48 R 2RO AR T A K A AR Ta (HILAESERAAR, R WLET40HY 3a 234
M, HZH 3 R T ARG SR ML T, IRAFER R 1a 20k K ELATRERAR, AR 5 R
i

Bt RORZE R 3—4 MR AL, PP 2a AL HARZE RBURE 5 A Wy BT 7 FL 13438 509% LI
b ONRRE R . PRV OB SR AR 2 A SR R BB G Ta BT A AR 2R LR 6 HBCR K,
BEE WSS IR ZE A B BT INTR , 7803 4a ARZZC IR R LA dr i BB E (L, Bl AR ZEZF R A K
T 2a L B RN RARZEA TN R AR, H 2a 3a MRZEY A MZEZE N, SC R Y e HE )58 T 1Y
TR FEIR A o B SR A RIS, B TR (Y A R i HO R ol R i SO A O L3R

PIARETAS A AT LL 1a S0 BRI IRAE 7™ ) B e, B HH A A 20 4 20 b B A ) TEE ) Jo 24 7™ BiE ) A
REY R R P B O SE S BE I T AR 2K e S RN | R E G R/ VAR S R O B A K
AW, RN EZ Y BT R AR R BRI RRE 1 R E T I RE 1 24 el A LAZERF F—ME
KRFENYIFHK,
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