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Dynamics of age structures on Agropyron michnoi and Leymus chinensis in
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Abstract. Agropyron michnoi( short for A. michnoi) and Leymus chinensis (short for L. chinensis) are both rhizome grass in
clonal plants. A. michnoi is one of the pioneer species in the secondary succession process showing good adaptivity to the
Hulunbeier sandy environment, While L. chinensis is a dominant species of zonal vegetation. The coexistance of A. michnot
and L. chinensis populations in the succession indicated that, the seral process has entered into the transition stage from
sandy vegetation to normal grassland plant. To understand its details, the three sample plots were prepared in the mixed
dominant population community, ie. A. michnoi solitary plot (P1), L. chinensis solitary plot (P2) and mixed plot (P3).
The method of plant reproductive ecology was used in excavation sampling in the elemental area (25cmx25cm, depth
30cm) , and it was repeated for 5 times. The mixed dominant population community was investigated and the age class of
tillers was identified by the age structure of tillering nodes.

The results indicated that ramet modules of A. michnoi consisted of 3 or 4 age classes respectively in 2009 and 2010, in
single and mixed communities; While L. chinensis consisted of 2 age classes; As for A. michnoi, the variations of ramet
modules numbers were similar to those of biomass age structures. The fact reveals that, with the increase of growing years,
there may be a downward trend of low age class and an upward trend of high age class. As a result, the single community

always the growth type, but may close to stable type, and the mixed community may chang from growth type to stable type.
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Additionally, the number of ramet modules and biomass age structures of L. chinensis all showed growth type apparently in 2
years running. The single plant productivity of L. chinensis of all age classes was 5.2 times higher than that of A. michnot on
average. The changes of the tiller’s age structures showed the tendency that the superiority of A. michnoi community may be

replaced by L. chinensis.

Key Words: Agropyron michnoi; Leymus chinensis; age structure; clonal tiller

BEE AR FEIS DL AR I S R — i 2t | J5 — SO O B e SR A1 & 8 B & R i — i
BB KIRUKE (Agropyron michnoi) F12E 5L ( Leymus chinensis ) #5225 RIR w0 S ML RGP R AW
K FQYKFEAERE AR DL IR VDA R AT AR A3 M | KSR Ah - BT TR T sl v b e J , A S R [l i SCRT kA 73
FEBIEY KFPRE I AP 2 B ) DR B R I8 TP 25 SON PR 7RV A
Bt AR RIS UK FQ KA R AR, TS AR AL T R B . FHE A9 AF e 45 14 2 S R AE N AN
[ AT A 4L B PRS0 T B 00, B A A T o R o R T o A A B > B R AL S B R A
A SR RS X T Sl RN A8 0% TO0IN SR A A A S, AT DARAS AR 7 B S T e A
B PR AR 4 AL AR AR KRR B 1 R T R R 5 A S5 D A A 6 FR DL R AT AE TR T TR AR R
H27 TeME R (Clone ) MM AMAFNEE & ph [F] — 3 AR (1 S TR e Ak BT AR L ot RAE IR 2 B 05 Ik
Bl R R EEMVERTY . E RSN EAR R RS TSR 2 Y IO R A R R AR A
F IR T —S TR (H LI AR 58 36 AR 12 DA — i A E 58 %6 42, 6k 48 B A A 7 A4 b B4 1%
ZERIIBIR AR ARBIRGE LAYD A ) O 5P B OK EQ KRR BN RIS X 42, A3 M B AT IR 35 4 2a Y, 1
Az DX TR AR DX 23 ARG P A W 25 1) DR I ik P T R e ) 5 4 A A 30 o R vl 9% S R e, - 0000 e
TGS A R R Ak A 25 27 9 SRR R BB 2E 282 1 SIS M SR AR R A R0
1 ARWXEHRRTE
1.1 FARMEN

B DXAE T PR DL IR T AR T 2% BRI 1 7% BELISE P 18 00 A s i, 3t BHLASE 0 2K 28 11°44/75"—118°54"
76", JL£5 49°08'87"—49°11'48" 4K 588. 4—618. 0 m, FhafF KBl 528 Fod P UL, ARl
-1.5 C, [k 230—300 mm (70% T RAKE) | iz K o KR 1 4—6 1 ARG 4.5 m/s, TR
A 20 m/s, 4F 8 Y LI RKHBCE 30 d L b, Wik 38, b P A #h DL DU 2R B2 (Stipa
baicalansis ) F12EE AP RETS

SRR AL B T S AR MV st H DK [QvK B RISE RO AR A ETR N . FEHL N K [
DRI B 43 31 52 R/ NAS B A BEHRAR 531, A OK [QPKRE RS ) AR, e KR 42 m, B/N R 8 m, S REBEIR 1Y
HAR, KA 15 m, /N2 me HABYIR 3 A 850 b P BE (Carex duriuscula) . WUIN/RERS (Stipa
baicalensis) < At 41 % (A. japonica var. manshurica ) . 1% & ( Artemisia frigida ) . B Ft T 5 ( Cleistogenes
squarrosum) i & 52 ( Melissitus ruthenius) &5 ( Setaria viridis) %5 .

1.2 #F5E07ik

7 2009 4FF1 2010 4F/Y 8 J 1), 7EK PR UK HEH B XU SR B eV B 3 M REH, BT AR 1(P1) .
K FC KB BB P (K FQPK R B A [X ol A R ) M 2 (P2) - 2R BB Py (R A A Xl PR A BEYR ) s A 3
(P3) « K PR UK LR B REH AL 5 X (oK TR K FFN 2 RIR A ICEUR A V% ) o AT PR oK QUK B b ) 36 4
DX, ML P2 BRI SE X, L P AR [RPKFERI L RE AR ] S5 4 X, 7R P1 ORI P2 AT HRORE RS S 4
BESL b g 8 HAEY A 5 00 AR LA — B H 7 7R P3N IRRER | 4 2 DRSS IR A TE— RIS
K FH BT T AR PR BURE 7 B AR, B X R 25 em x 25 em JREX N 50 em x50 em,5 PNEE  HE
AN AN [F BES N B EE X BT AR R UK RE R SE R b RNl N 87 BRI ) Pl %Ay
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Table 1 Soil conditions in single and mixed plot of A. michnoi and L. chinensis

ALK AK - AP AP BifiE N AN 4 K TK 4P TP £NTN AW OM

FEHL Plots pH L EL
mg/ kg /kg /(us/cm)
P1 149.6 23.2 30.4 6.5 32 0.7 0.4 5.9 16.9
P2 208.6 18.5 22.9 6.6 31.8 0.7 0.5 4.8 20
P3 284.8 22.8 22.7 7.1 31.5 0.5 0.5 4 28.6
1.3 Hdlnkba

PR A B AR PR IR BN 1 m® MBS bR . X AR R S B R R AR AT R A5 AR A5, He A I )
A7 R 43 EL R AR BRI AR SISO T AR I B O ELAS S AR AR I S5 A . ik R T
FHTCHE Z A0 R AR 4 8 ok AR R AR 3R A

B R Excel K1 SPSS(16.0) A4 EE, R ANOVA K Duncan AT 5 225087 , USR5 AU
PIE (M) BARHEZE (SD) o X K FC YKL RRRE R - RN 23 0 64T LR, RIS [] — A i A AN [R) AF 40 22 ], L R[]
— Ay Py AR DORIR AR X2 ] R S MRt A 7 2 5 0 P A
2 BER55H
2.1 OKIGVKEL 5L RERPRE S bR D AR 2540 B AR IS

TCE R BIRE R o bR B 2 A B K R E AR AT, AR VD MR gk A O i R h R [RVK R ik, T F R X
3 MMFIRR G I, TEIRAE X 4 DMFEIR AR R 2 MER R (K 2) . 2 F5% 1 AFEKR,TE
PR DX K PR UK B 2R B S A R A IS/ T 10.8% F129.7% o =B, A BE 2 (A1 BREE S5 1R A8 Ak, %o K
FRUK RN E R ) A K Y 72 A T — 2 M AR, 0 O 2R R i Ak K m e ok, 7R TR AR X, oK ER vk ik 2D
8.9% ,MFHHINN 15.9% , FRBH, B BER R )RR, 20K [QVK R 5 25 A58 e b SR R0 BRI AR K S 1
KB TR KR i A K Rl i

®2 BERBERRRKEMERSFHENERLEM (M=SD)/ (H/m*)

Table 2 Age structures on number of ramet modules of A. michnoi and L. chinensis in single and mixed plots

bk FE B H P Age class &3t
Population Plots Date 1 2 3 4 Total
A. michnoi P1 2009-08 1056.0+444. 4 419.2+176.9 3.2+7.2 0 1478.4+605.7
2010-08 643.2x140.6 553.6+268.4 121.6+119.0 0 1318.4+436.8
P3 2009-08 671.2+354.4 276.0+127.1 6.4+10.4 0.8x1.8 954.4+470.6
2010-08 324.0+316.6 428.0+133.0 112.0+72.7 5.6+10.4 869.6+295.5
L. chinensis P2 2009-08 732.8+181.5 150.4+159.4 0 0 883.2+275.6
2010-08 563.3+90.1 57.6+86.6 0 0 620.8+165.7
P3 2009-08 166.4+52.0 24.8+23.7 0 0 191.2+55.5
2010-08 165.6+70.6 56.0+42. 1 0 0 221.6%94.0

AEA TS S WA WA R 22 (B A EL B 2R, 7RISR 2a MR K IRUKFE 2L A RR A AR I i an il 1, A
B AT LB TR 1 AR B KRR AR X, K QK MR B MR B I DA 1 I g 5 LA, FLAR R % 4% =2 ] G
2R BPOIGR RAEIR A5 R, FLrOR [CPK R RS 56 2 AR 550 1 AR LUi R AR X 1 g L a2
1M 2 F1 3 WG LS i, HL 3 W8 2% s 7EIRAE IX 1 9 b 9] Sl 25 ek 2, 1y 2 0 3 i b g S & 3 n .
e, I 5 AR R T R e A B DRI A DX oK P KO A 5t A i 245 R 2 Pl B0 R R [ RS Ry [l R
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Fig.1 Age spectrum on number of ramet modules of Agropyron Michnoi and Leymus Chinensis population in different growth years of

single and mixtrue community
A KICVKRE L SR8 S8 X M IRAEIX 5 1:2009 4F52:2010 4R X8 2 45 (% T B A4 FR A= DX A0 AR [F) 08 0 2 ) A 26 5 4 25 P L
B AR TR RR 255 .3 (P<0.05)

HPRAE A X AR 2 Ot (BRI AR T AR IR A IX R M AR AR S B AR 254 | RIFETR A X AR E
PO BE SR, FRIPRECRE 7RI ZE 2a 1A DORIR A X, S DL 1 IR L S e A3, HI B R & 25 5+ 1
Oy WS AR I TRUAR IR 4, SR, B L B A T O AR | B DX TR A DX 2 R 2 RO R AR IR 45 A B
LORFFBORAI K B
3.2 ORIRIKH 5 FIONE R R A Y A AR IR 25 K B AR e 1

Tek 2o R A i S Al i W o A ™ S AR R A B BB RE AR o K P KRR = T 1) 3 ok A o A 1 45 1 AL
3,02 AEEN AR LB, R QUK R ) B R AR W AR B DXl 32. 6% 126, 8% s TEIRA: X,
K R VKR R AR A 0 43 B0 11.8% R 8. 5% , FEWA, B2 T V& R (1 1JE AR 0 B2 XORIIRZE IX
R K R DA M R 4 B R SR 42 S el 4 JHG O R ok e i D B2 G S i

£33 BARKRRBERXRKEMFESHREMENFHRLEM(MSD)

Table 3 Age structures on biomass of ramets of A. michnoi and L. chinensis in single and mixed plots(g/m?)

i S JREF AR Age class e
Population Plots Date 1 2 3 4 Total

A. michnoi P1 2009-08 253.6+112.8 61.3+29.3 0.1+0.3 0 315.1+140.8
2010-08 126.6+70.5 75.0+46.5 10.6+12.6 0 212.3x117.2

P3 2009-08 118.9+40.2 31.2+12.7 0.6+0.8 0+0.1 150.7+46.8

2010-08 61.4+36.2 58.4+26.1 12.8+7.0 0.2+0.4 132.9+31.7
L. chinensis P2 2009-08 412.2+110.1 44.3+35.6 0 0 456.6x108.6
2010-08 309.5+87.8 24.8+41.2 0 0 334.3+106.3

P3 2009-08 126.8+41.8 12.5+7.9 0 0 139.3+48.8

2010-08 117.1+42.4 10.3+8.6 0 0 127.4+43. 1

TEIESE 2a AR R QKR RIS RO MR AE W AR AN 2, AN 2 T RUER R KRR AR P i
TEAR 1 AR BA DORIR A X LA 1 4R LU S A, BRI 2 A T 1 35 26 53, B8 g 0 K RUAR e 4 by . 2 2
SRS 1 AR OB AR AR X 1 RS L8 b T 2 R 3 R LB N, HL 3 R I 3 AR AR X, 1 R G
o4 208/ T 2 R 3 S He B 2, PR, Bt R R PR TR A, AR DXRIR AR XA K FR UK RS 73
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Fig. 2 Age spectrum on biomass of ramet modules of Agropyron michnoi and Leymus chinensis population in different growth years of

single and mixed community

A By A I 23 4 3R R ) R E Y5 ) A JR  AELAE B XA R D M AR I 45 1), T A TR A DX Ul 39 R 7Y
BUSERRBERE , FB P MR TR 22 2a A KRR AR XK DL 1 889 LU M) 5 8 X 3, LY 8 2%
ZE5E YU R RUAR R A M, Se i | BEE AR AR O A R AR PR X SR AR IX B S B B AR W Y A

As2

Lml Lm2

AEERKEREE SR ABEKRKEMETMEE SR E Y B ERIG

LRy Ay eSS RR AT R
3.3 ORRIKE S FE IO R ARG R A= T

P2 AR A Py i SR S R A% bR AR RO AR bR, R B AR LR ) LK R KRR 5.2
5, HR [RUKEE N B A I AR B A 7 D B BEE I S i 1 I 2 B 3 (R 4) o 7RI bk B 1 iR
Az XK VKRR R4 0 EE A DX AR Ry 1 1 RS 1. 2 5 S TR AF B 22 [ FE A 35 1 41 oK R VKRS LB A5 2 4F

fOG 1.2 4550 1 AR ROLLER 2 AR 1.3 A

x4 BARSRERKRKEMFERBAKRENE(MSD)/ (g/704k)

Table 4 Biomass of per ramet of A. michnoi and L. chinensis in single and mixed plots

it ML HUREEG SRR Age class ait
Population Plots Year 1 2 3 4 Total
A. michnoi P1 2010 0.243+0.077a 0.152+0.052b 0.043+0c 0 0.112+0. 040
2011 0.189+0.059%a 0.128+0. 046ab 0.082+0.029b 0 0.093+0.033
P3 2010 0.192+0.045a 0. 118+0. 040b 0.109+0.058¢ 0.061+0d 0.117+0. 020
2011 0.261+0.094a 0.150+0.077b 0.118+0.025b 0.042+0.004b 0.101+0.034
L. chinensis P2 2010 0.583+0. 176a 0.371+0. 109a 0 0 0.548+0. 194
2011 0.549+0. 136a 0.374+0.084a 0 0 0.481+0. 105
P3 2010 0.768+0. 153a 0.346+0.053b 0 0 0.711+0. 152
2011 0.731+0.096a 0.185+0.080b 0 0 0.477+0. 064

X [l — TR R A5 W R A 22 5 W P LR A

4 @ipSitie

4.1 FEMFAS DUJR VD oK FQ KR 5 2R B SUE S8R R V5 vh |, B A XK B KR RN 25 5 0 o BR A A AR W) e 2 5
el A H A K EC UK 50 2 10. 8% #1132, 6% , B4 HIU/D 29. 7% F126. 8% , TEFEAS DL /R Vb HE | K G
VKERZER S AR, 6 H W a it A, 8 A4k ai@dll, 10 Ao A RERI, 5 SR %R iR,
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2010 45 2009 #H I, AEREAK BRI T 36.9% , i 5—9 H A RE R SR/ T 53.4% , W], K [CuKFEFIE
B X B A K U 7 A 2 SR B Lk B B AN A R A SR LIS D R N e R T, FEIR AR
X, 2K FR UK B A 0 Wk B0 R0 A 4 2 B8 /D 8. 9% N 11. 8% , 1T Al 4y bR B 14 in 15. 9% |, 2k B i vk />
8.5% ., FWI, TERNAISE S rp | 250 FUOK FR UK A3,

4.2 FEPFAR DUR VD MK FC KR 5 25 BORUR BRI YA o, DK FQ K43 MR AE AR IXRINTR AR IX 43031 £h 3 4 AME
WA, R bR B 2 NI AL, PR HGE  FERMBOT R, 2R R R TERE B T i 2 h 4 MR ]
O TAEREAR DR Vb H K UK 22 1 4 AR BN X nT RESE IR A, 98 2 e 2 B U i ) S T
I B, Wk 3 B A, PR 454 i AR RS , ToME R I B IR B AL T AN R B B, K F UK 1) 5 i (]
R AR R RS A AR AR, TOE R W8 SR B AL T R SN R B A FE et B B, LA
L2 R AR ) S 4 K PG UK B B AT 8 45 4 6 TR B B b

4.3 RBEFEH K FRVKEURIE B I E S MRS A ) B A IR 45 4 7 A A — 5, RIK FR VK 1) o0 i
SR i AT S R e AR IX R RS AR T a5 , S AR A 7 TR AR X P R R R AR S
P4 A RS TN ) i R AR 25 4 TR 2 2a M AR TR 38 B I 3 I AR 254 . SR BH AEAR e 5 1) LA
S BB R] S 4 Ak T O S b A B AR 1T e L R R A AR I 5 | T Ak T 45 A A A R 94 AT % 45 ) DUt
TR

4.4 FEOEENARIRT IR U IR MR B AR ZE A BN 2 AR R 1 IR ARG A BE T IR Y, AR
DO R AR AR A A K I TR L R A R A TR 55 A, 32 T I 3 B M) A1 % o0 Bk T
PAFEZ 725 TR VKRR B4 I g pbk AR i b BB I G B8 i S/ i, s — 45 3 5 DILAE
FIRFFFE 25 SRR Y S A0, 2R RS SRR B A 77 ) HEOK ER UK B8 5. 2 3%, FR I 2 o ) SRR 5 4 e a7 1 oK
R,

4.5  ARK/INE B R AR BB AU R e (R P AR PR IR AT B A AE 5320 AR5 o, oK R vk o A =
L ERR A W AR TR AR XY AR X RN, 2010 A EE 2009 AR/ T AT RE R R R TR AR XY 20 Ak 2%
Fb oA G A A K T ARBRUA SR U AR A £ A R TR B A . e B AT RE R R, — 7 i, — e v i e
B KA 2 A A K B BRI P T 2010 4F 14 [T e b AT AR A 10 A K A2 B — g SR
T — 7 1, BEE BEVE O R AR  BEVE TP B A £ R IRDSE R PR, S EOK FR UK R S B
RIS /)N
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