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Age structure and output regularity of Phragmites australis rhizome buds from

populations occurring in heterogeneous meadow habitats in Northeast China
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Abstract: Rhizome bud development was studied in two populations of Phragmites australis: one from an area with typical
meadow soil and another from an area characterized by saline-alkali soil. Soil samples were taken from each site and the
number of rhizome buds in different age classes was recorded. The aim of this research was to determine the age structure,
output regularity and vegetative propagation characteristics of P. australis thizome buds in heterogeneous habitats. Results
showed that P. australis rhizome bud banks are composed of six age classes, the age structure was expansive from June to
October in the meadow soil habitat. In contrast, in the saline-alkali soil habitat it declined from June to July, was stable in
August and was expansive from September to October. The number of rhizome bud at the 1st to 4th is generally higher in
meadow soil habitat than that in saline-alkali soil habitat, while the number of rhizome bud at the 5th to 6th is generally
higher in saline-alkali soil habitat than that in meadow soil habitat. There was a significant linear correlation ( P<0.05)
between the number of rhizome buds and month. As the age class increased, the proportion of dormant buds declined, and
the proportion of germinating buds rose. There was also a significant linear correlation (P < 0.01) between the percentage of

dormant buds and germinating buds in the growing periods and age classes. The rate of bud dormancy for each age class was
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relatively stable, the output rate of rhizome dormancy buds in the meadow soil habitats was about 11% per year,and the
output rate of rhizome dormancy buds in saline —alkali soil habitats was about 7% per year. To conclude, there were
significant differences in the age structure and age spectrum of P. australis population rhizome buds in heterogeneous

habitats ; however, they showed similar seasonal patterns ensuring new rhizome bud formation for vegetative propagation.

Key Words: Phragmites australis; rhizome bud; age class; age spectrum; meadow soil ; saline-alkali soil
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Table 1 Test and significance on number of different age class rhizome buds in two habitats

Beg/a fehs 6 A 7H 8 A 9 A 10 A
Age class Indicator June July August September October
1 T 10.659 11.425 17.524 8.493
df 4 4 4 4
Sig. 0.000 0.000 0.000 0.001
2 T 9.823 14.974 10.939 17.615 8.035
df 4 4 4 4 4
Sig. 0.001 0.000 0.000 0.000 0.001
3 T 4.894 5.112 3.821 5.908 2.03
df 4 4 4 4 4
Sig. 0.008 0.007 0.01 0.004 0.112
4 T 1.455 0.994 1.109 0.044 0.205
df 4 4 4 4 4
Sig. 0.219 0.377 0.33 0.967 0.848
5 T -3.05 -2.307 -1.195 -3.206 -1.447
df 4 4 4 4 4
Sig. 0.038 0.042 0.298 0.033 0.221
6 T -2.528 -2.384 -2.892 -2.893 -1.719
df 4 4 4 4 4
Sig. 0.045 0.076 0.044 0.044 0.161
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Fig.1 Seasonal change and simulated equations of the age spectrum on rhizome bud banks of Phragmites australis populations in
heterogeneous habitats
H1, % i + meadow siol ; H2, £:98 + saline-alkali siol; * P<0.05; # = P<0.01
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AR/ 5 8 R 28 LRGN B s BE R EE . ISRLL S YRIA AT A 09 7 R b (R Ry i e A5 i R 25 2 )
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Table 2 Seasonal change of the dormancy rate and germination rate ( M = SD) on bud populations of Phragmites australis in

heterogeneous habitats

H1 H2
T e Bk Sk IR kK S
(Month-day) Cli:s Rate of Rate of Rate of Rate of Rate of Rate of
dormancy germination death dormancy germination death
06- 15 1 100a/a Oe/d 0d/d 100a/a Oe/d Ob/c
2 94.1£0.7b/a 5.9+0.7d/d 0d/c 96.2+0.6a/a 3.5+0.6d/¢c 0.3+0b/c
3 70.8+1.3¢c/ab 27.9+1.3¢c/be 1.3£0.2¢/¢c 82.1x2.7¢/a 16.3+2.3¢/b 1.6£0.4a/a
4 69.5+£3.8¢/a 27.0+3.1c/¢c 3.5+0.8a/a 80.8+2.0c/a 18.8+1.9¢/¢ 0.4+£0.2b/b
5 57.5£2.4d/a 40.4+1.8b/a 2.1£0.7be/b 73.4+0.7d/a 25.2+0.9b/b 1.3+£0.2a/ab
6 42.8+2.4¢/a 54.2+3.2a/¢ 3.0+0.8ab/ab 69.2+1.3e/a 29.4+1.8a/¢c 1.4£0.6a/ab
07-15 1 99.4+0.1a/a 0.6+0.1{/d Oc/d 99.1+0.1a/a 0.9+0.1e/d Oc/c
2 89.0+0.7b/b 10.1+£0.5¢/¢ 0.9£0.2bc/b 95.5+0.8b/a 4.5+0.8d/c Oc/c
3 76.1£1.9¢/a 21.9+1.8d/¢c 2.0+0.4a/b 81.8+2.3¢/a 16.7£1.9¢/b 1.5£0.4a/a
4 67.0£2.0d/ab 32.1+1.8¢/be 0.9+0.2bc/c 73.7+1.1d/b 25.0+0.8b/b 1.3£0.4ab/a
5 57.7+3.0e/a 40.9+3.6b/a 1.4+0.6ab/b 70.1+0.6e/a 28.9+0.5b/b 1.0£0.2b/be
6 25.8+1.1f/d 72.0£2.0a/a 2.2x1.1a/b 61.7+1.7t/ab 37.9x1.6a/bc 0.4+0.1c/c
08-12 1 91.8+0.7a/b 7.3+0.4d/¢ 0.9+£0.3¢/c 93.5+1.4a/b 6.5+1.4d/¢ Oc/c
2 89.2+0.5a/b 9.8+£0.5d/c 1.0£0.1¢/b 82.7+2.2b/b 16.5£1.9¢/b 0.8+£0.2b/b
3 64.9+5.9b/be 34.2+6.0c/ab 0.9+0.1c/¢c 80.2+4.5b/ab 18.2+3.8¢/b 1.6+0.7a/a
4 55.3+0.3¢/¢c 42.5+0.3b/a 2.2+0.2b/b 75.3+1.8¢/b 23.6+1.8b/b 1.1+0.2ab/a
5 49.5+1.5d/b 46.3£1.6b/a 4.2+0.1a/a 63.7+3.5d/b 35.5+3.4a/a 0.8+0.2b/c
6 36.1+3.1e/b 62.0+3.0a/b 1.9+0.2b/b 61.2+7.0d/ab 37.3+7.0a/be 1.5+0.1a/ab
09-18 1 82.3+0.4a/c 15.1+0.3d/b 2.6+0.4c/a 90.1+1.2a/¢c 9.3x1.3d/b 0.6+0c/b
2 78.1x1.0a/¢c 19.1+0.6d/b 2.8+0.6bc/a 80.4+1.9b/b 19.6+1.9¢/b 0d/c
3 66.2+2.5b/be 31.1+2.3¢/ab 2.7+0.6bc/a 79.0+1.9b/ab 20.0+1.8¢/ab 1.0+0.1b/ab
4 60.6+5.9b/bc 35.3+5.6¢/b 4.1£0.3a/a 72.2+0.7¢/be 26.6+0.7b/b 1.2+0.2b/a
5 50.7£5.7¢/b 45.1£5.0b/a 4.2+0.7a/a 60.5+2.6d/be 37.6+2.7a/a 1.9+0.3a/a
6 31.3+3.1d/¢ 65.0£5.9a/b 3.7+0.8ab/a 57.5+£3.7d/bec  41.3+4.0a/ab 1.2+0.4b/b
10-20 1 79.2+0.9a/d 19.1£0.7d/a 1.7+0.4a/b 85.7+1.1a/d 13.5+£0.9¢/a 0.8+0.2¢c/a
2 75.3+1.1a/d 24.2+1.0d/a 0.5£0.1b/be 72.1£2.5b/¢ 26.8+2.4d/a 1.1£0.2bc/a
3 63.1+4.3b/c 35.8+4.1c/a 1.1£0.3a/¢c 74.4+5.4b/b 25.1£5.3d/a 0.5+£0.1c¢/b
4 52.9£5.5¢/¢ 43.7£5.6b/a 3.4+0a/a 68.4+3.5¢/c 30.5+£3.2¢/a 1.1£0.5bc/a
5 50.7£2.9¢/b 47.1£3.7b/a 2.2+1.1a/b 59.1+£2.8d/¢ 39.3+2.4b/a 1.6+0.4ab/a
6 36.8+2.1d/b 61.7£1.4a/b 1.5£0.7b/b 48.9+7.2¢/c 49.1+7.1a/a 2.0£0.3a/a
34 Mean 1 90.5+9.6a//b 8.4+8.6{//a 1.1x1.1b//a 93.7+6.0a//a 6.0+5.7(//b 0.3£0.4b//b
2 85.2+8.0b//a 13.8+7.6e//b 1.0£1.1b//a 85.4+9.8b//a 14.2£9.9¢//a 0.4£0.5b//b
3 68.2+5.2¢//b 30.2+5.5d//a 1.6£0.7b//a 79.5£3.1¢//a 19.3£3.6d//b 1.2£0.5a//b
4 61.1£7.3d//b  36.1£7.0c//a 2.8+1.3a//a 74.1£4.5d//a  24.9£4.3¢//b 1.0£0.3a//b
5 53.2+£6.0e//b  44.0£3.1b//a 2.8+1.3a//a 65.4+6.2¢//a 33.3+£6.0b//b 1.3£0.5a//b
6 34.5+4.41//b 63.0£6.5a//a 2.5+0.9a//a 59.7+£7.3{//a 39.0+7.1a//b 1.3+0.6a//b

FBHERIAS /NG F AR R IR B 25 5 (P<0.05) , BHEREARI/NG T 838 A 3 B 122 57 (P<0.05) , WRHR G A [Rl/INE 71 3R 7R A 355 (6]
)22 5 (P<0.05)
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R3I SREREERIRE(y,) SHEF (y,) LRGSR FZE () WHEHFEREZ KRR
Table 3 Simulated equations and significance tests on relationship between ratios both dormancy buds(y,) and germination buds(y, ) and age

class (x) of Phragmites australis in heterogeneous habitats (n=6 )

AL JERV PRUEZF LR Rate of dormancy buds/% B % 2F FL % Rate of germination buds/%
Habitat Month 752 Equation P @ b Ji# Equation P " b
HI 6 yae=112.2-11.3x <0.01 b b/a Yo =—11.4+10.7x <0.01 d b/a
7 yg =116.3-13.5x% <0.01 a a/a Yo =—16.4+13.1x <0.01 e /a
8 yag =105.2-11.6x <0.01 c b/a Y ==5.5+11.2x <0.01 ¢ b/a
9 Yo =95.8-9.8x <0.01 d c/a Yo = 1.9 +9.5x <0.01 b o/a
10 Yo =89.3-8.5x <0.01 e d/a ¥m0=9.7 +8.3x <0.01 a d/a
-1 Mean  yy,, =103.7-10.9x <0.01 /a Yo =—4.3+10.5x <0.01 /a
H2 6 Y6 = 106.1-6.4x <0.01 a a/a Ygo=—5.9+6.1x <0.01 ¢ a/a
7 yar =107.5-7.8% <0.01 a a/a Y ==7.7 +7.6x <0.01 ¢ aW/a
8 Yag =98.5-6.4x <0.01 b a/a Y= 1.3+6.2¢ <0.01 b a/a
9 Y40 =96.3-6.6x <0.01 b a/a Y0 =3.7+6.3x <0.01 b a/a
10 Ya10 =90.9-6.5x <0.01 ¢ a/a Y10 =8.6+6.3x <0.01 a a/a
I Mean ¥y, =99.8-6.7x <0.01 /a ¥ =—0.0146.5x <0.01 Ja

AR/NGFREFIRAE H G5 5 B a b (ERIY 2257 BHEJE/ING FRERORAEIE A 4y P 2F LU S5 7 72 b fRL) 22 5%

3 e

R0 2 7 0T DL RIAS e e R A A S AR (1) 2 e A AR K i ST B BEAE 7R A 8T 2 LU
K Ja kB TR, BEISHRIH BERR O ZR 1 A0 T X SE 2R BB 8 A0 AL R IR 3 FE NIRRT DL T, IR S kB
SERE ) TFRR 7R 2 AE AR BETE | TE SR 58X N R R e o AE RSk AR Y A 2 A BB e 2 4F 74
R A A B ERRAE Y MR A RO DL R 2R A K S 2R R B RN AT 56 IR A, BF AT AE B AR IR 4
PSS PRSI BES A B XK, DAAE E N AR R AR I 45 4 OB 52, FE AR A HE ) LR R 2 | &
B2 LR A AR ASAR 4 1T AR AF 81 A I 35 47 i 932 BTl 1252 |, T 0T 2245 28 BEAAE A 52 85 97 S hi iR
I E YR ARG U SR B T S A SR B SR B A 25 5 TE AR RARAE AR R o O
5 b EAN R ZHAN R A R B B LA K 8 25 (1) 8 R/ Ik X 43t 4, [ PR e A A C B0k 4] 4308 9 I F
TR T ZFNHFFE TAE 27 (X 25 M8 25 LUAE S i 38 A0 4 % 465 # B T 98 IR T8 5 A0 110 AR I 88 % =5 o
FERARZE — il 6 MR HALRN,, R P25 PP REROARZE — v AR 06 6 MMERE, PEERZE MR 4 4T IR — 2 8K
LT85 5 AR REAET:, 25 6 (U D AF T . TEAMICT IR R o A5 1 = =5 v 3RA5 T L 6 i 3 4
W AR ZEREAS | S AE R A B, PSSR RE RO AR ZE AT AETG 7—9a, Ty = K AGI A S X AR
ZER B A A AUEA R it — 25T

ZHAHYER A RIRZE 1E N —Fh A SRR A 1 B BIRIR BV 2 2 A R 2R b s 3, R
HR AR P 00 P v A — oo 7 P S 7, 78 AR A R BE A E T, A T DA 3 PR AR Ol e ke AR A 24102 L 281
FEAR R T 5B ARARR A AT 06 iR 5 T 38 Y AR oA 4 4 R) A B IR A A DG 2R IS s 1] s R )
P TR) RO S M 1) 22 S AN 6], A8 O3 7 T AR A HE AN s i PR PRI I A B 7K S %o 5 AR
ZEZERIRE A AR I 5 A AR 72 A — R AR PO K 5 R T SRR S SR SRS, P S R
RGRAD T <) b2 =5 VR AR ZE 2F PP D AR IR 25 A FNAE IR TS AP A 22 57 B IR R ZE 2R AE A B BT Th el e LA SR 2L
B AN R R, R ZERE 7 H UG ¥ 6 MG, 1a BT 5 HE BRI A, 2 B9 LA
S FE BN DS, B AR 6—10 H ¥ B RABAR IS5 b ik LA 5% , 6—7 H S IR BUAF IS 2544
8 A WFaE RIAERY A5 H ,0—10 A B RUAERY 45 H , HRZEZEH0RE 1—da 3 LA A BE i T 3R ol A4 5%
5—6a i DAER G B = TR AR S MU R E S A M ZEBNFE y=a+bs HE X R (P<
0.05).
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AR L R I AF R A AL SR e B A TN R I —E 32, 5 DA A IRIRER FER ()
R A 25 HEAR (y, ) SIS (o) Z TR 50500 AT B S 25 B IEZRPESG R (P<0.01)  BEE B KA BERE Bk 6 A
S RIRZE HER A o (UK B K 28 U R o (RS R, wof R AR ERR 6 A Sb b (B sl , #him 1A
545 A0y b AHJC 222 5% IR A O ORBIZF HE AR B 5 01 % 28 HE RGN BAT i BE B [R5, 2R L5 U
A IE R TR b (EAE AR A R SR ZEZF SR b, B 1 N2, i) AR SEARIRZE LU R8> 119 T
W28 LRSI 11% , R0 A A BEARHR 2 HO AR 7% , i 2 25 He =3 ) 7% , #f) + AR B8 5 #hmd 44
SR LEEA T2 B A R Y S MR B A T A B B A A 35 s S (), e 52
A DR B TR B9 (5L T A 5 e B P S O SR SR A A B R | TE I8 2 A R AR R 254 A R B R 22 e
2L R PR X BRI E S  AF B R X T AR AR R BT 1 1k SR B T, DL SR ZE 2 X SR 0 Y
THFEIR DA FF T HE— 2205

TER K AL R ANTRIAE )l 1 38 I PR 85 (AR AT B T 20 2 R 1 A 0 b SR ) | AL TE M R A )
TEIE B BRI Fp T LUKEE ZF R ST | 1025 128 2001 e o 2R 35 v ) 22 A, R TR IR 7 AR A P 11 5
filt, 2 PR DTSR 2 IO A ek, ANFEIR AR SR GE, X S 2% B/ S 3, AR AR An] ol o 9814 2 2 14
i N5 i T R SRR E S AR, R ZE PR S B TR LR AR AL 53 A e
Rl A58 I XA Pk BB AN IO E BB AL BT AT SR P 5 3t B BUSEAPRE SC R AT 2 28 3 B 25 5 M AR s
Jay FEPES L EARRA AR ZEPE R 2R ROR A A N TE R SNE D R AT TR 7 AR IGTRIE T RE R 4 T B A
ZF PRI AR 25 T SCRIZ P R i — AP E ST 4 BT 14 REL i
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