5538 B4 10 1] S &~ £ Eild Vol.38,No.10
2018 4F 5 A ACTA ECOLOGICA SINICA May,2018

DOI: 10.5846/stxb201703200469
PR LB, B g, FIRT A7 R AR FUR R MR ] A B 35 Rl AR 2RO R K B A8 A2 2541, 2018,38(10)

Jiao D Z, Jiang Q X, Cao R, Yan Q Y, Yang Y F.Quantitative characteristics and dynamics of the rhizome of Phragmites australis populations in
heterogeneous habitats in the Zhalong Wetland. Acta Ecologica Sinica,2018,38(10) .

IR ARAEESAFHEREHNEHFERIDE

giaaElT 2R g m ARA A
L FHIIE AR SRR FHFR/R 161006
2 ARAO K WHUR G0 MO A AR BT 9% K 130024

FEE SR A L PRI T B AN A Wy B T £ S G D7 i, WL e S PR X 4 A AR S S R AR S R R A T LU
Irbr. SUREERWTMEE S A 10 H AR E G HEAEIRERN ARZERIE 6—8 A MmN, 8—10 A 4 W21 hn , J5 19 )2 i 1
i 3.5—10.3 £, A K F s LR AP RER AR ZE AN 78 A A 1 B 2B NS B0 T AR S ) g8, O Db 8 % SRR it 4 T 2 A
ZF R ALY AT Y BN 6—8 AR iZ i/, 8—10 43 LB #rs hn, Y LR K AR 10 H 3 ek, F 45 .35 3 (P<
0.05) i T HAUA 43, BIAEARZE 720 BT AL T 2 AL RS20 B BT S Al bk 2B 1, HRZE SR 23 O B S O S8LAF MR 19 ST e e i
AP OR e, FIREXT R ZEAEAE B 0 35 00 EAMEE I G2, PR 25 B R A 1 35 DA A A B e A, MU Ol A
AT OKAE AT, SRR AE S /N AR ZE T RO DA AR A B R OR RO AR AR B K AR AR A B B . RS E S
RTE 5 SEBRAE I () 2 (A S B0 MR 5 AR PR 2R, FIVEAR ZE A 1 B3 R 1) 8 15 A I 8] 22 ) 3 A4 45 — it 2 bR
BORER  RME 0.804—0.997 Z 8] 5 D7 FEEIR B T 025 8tk 035 (P<0.01) /KP4 NMEBE M ERIFERZE R E AWk )
JOI i A R R 24 2 R Yl gt PR 3R 42 Tl ) SR s 9 2 1 S A U , 2R 05 ) ) 28 e B MO S e (6 OB B AR TR, B3R B
H P ) S PR RSN, e P S KR AP A I 1 9K, pH S D B K Sl S KR pH AR ZE S
AR ISR S

KRR AL MR MRS S BB RO AR AR
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Abstract: A comparative study of the quantitative characteristics of the rhizome of Phragmites australis populations in four
habitats in the Zhalong Wetland was performed by sampling a unit volume of soil and measuring biomass and rhizome length.
The results showed that P. australis returned green around May 10 and began to enter the vegetative growth period. There
was a slow increasing trend in rhizome length from June to August, but a significantly increasing trend was observed from
August to October. Moreover, rhizome length in the late period was 3.5—10.3 times higher than that in the early period.
The middle and late growth seasons were the main periods of new rhizome supplement and growth of the population, during
which time the spatial expansion of the population was achieved and more breeding buds were reserved for nutritional
reproduction. Rhizome biomass and dry matter storage decreased gradually from June to August, but increased gradually

from August to October, with the largest biomass observed in October, the end of the growth season, and was significantly
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higher than in other months (P < 0.05). The consumption of rhizome nutrients in the population mainly contributed to the
germination of thizome buds and the growth of young plants. The storage of rhizome nutrients also provided material support
for the renewal and expansion of the population in the next year. The phenomenon of “super compensatory” storage in the
rhizomes of the population was obvious. The length and biomass of rhizomes were the largest in the wet habitat, followed by
the xeric, and aquatic habitats, however, they were the lowest in the saline-alkali habitat. The dry matter storage of
rhizomes was the largest in the xeric habitat, followed by the wet and aquatic habitats, it was the lowest in the saline-alkali
habitat. There was a significant, linear correlation between rhizome length of P. australis and the actual growth time after
returning green. However, there was a significant, logarithmic correlation between rhizome biomass, dry matter storage, and
the actual growth time after returning green, the goodness of fit of equation was 0.804—0.997, and the fitting equation
reached a significant level of P < 0.01. The length, biomass, and dry matter storage of P. australis thizomes in the four
habitats showed relatively stable seasonal dynamics controlled by genetic factors during the growing period. The differences
between the habitats and their differential orders were basically stable, showing significant environmental effects of soil
factors, among which, the soil water content, organic matter, and available nitrogen were the positive drivers, while pH
and available phosphorus were the negative drivers. The driving effects of soil water content and pH were the most

prominent.
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Fig.1 Comparison of rhizome length in different growing period
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Fig.2 Seasonal changes of rhizome length of Phragmites australis populations in heterogeneous habitats
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Fig.4 Seasonal changes of rhizome biomass of Phragmites australis populations in heterogeneous habitats
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Fig.6 Seasonal changes of rhizome dry matter storage of Phragmites australis populations in heterogeneous habitats
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Table 1 Correlation between rhizome length (y, cm/m>) and tillers density (x, tiller/m?) of Phragmites australis populations (n=20)

x y . *ﬁigﬁ . ﬁﬁ.' R? Sig
Correlation coefficients Equation
m}fp jf‘:/diif I{ ;“2) m%ﬁffe (]Zzgf ) 0.671%* y=5355.5+19.8x 0.45 0.001
#* P<0.05; =* * P<0.01.
F2 AEEETEEUFE
Table 2 Soil physical and chemical characteristics in different habitats
Ay A5 TIKEE/ % HHLB/ (g/kg) HRA/ (mg/kg) AW/ (mg/kg)
Month Habitat Moisture pH Organicmatter Available nitrogen Available phosphorus
6 H June H1 24.7+1.1b 7.75+0.08b 64.14+1.64¢ 151.04+3.69¢ 3.24+0.31d
H2 31.1x1.3a 7.52+0.13¢ 79.60+0.63h 263.74+10.64h 5.45+0.09¢
H3 - 7.37+0.18¢ 82.85+1.63a 336.40+15.43a 7.18+0.21b
H4 17.2+£2.2¢ 9.16+0.18a 29.47+1.65d 93.13+3.30d 8.87+0.13a
7 H July H1 29.0+2.5b 7.71+0.12b 52.72+2.31¢ 131.55+4.10¢ 2.37+0.19d
H2 39.4+1.9a 7.42+0.05¢ 88.20+3.09b 243.62+8.97h 5.00+0.14¢
H3 - 7.32+0.13¢ 94.99+1.42a 307.16+12.69a 6.18+0.34b
H4 23.3+1.2¢ 8.81+0.04a 23.09+1.53d 81.24+2.53d 7.86+0.40a
8 H August H1 39.1+2.1b 7.63+0.04b 43.38+1.87¢ 121.39+5.26¢ 2.40+0.38d
H2 47.3+2.6a 7.34+0.11c 66.38+2.22h 205.75+11.69h 4.60+0.30c
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Al b kit % B (g/ke) B (me/ke) HER (m/kg)

Month Habitat Moisture pH Organicmatter Available nitrogen Available phosphorus
H3 - 7.310.08¢ 79.21%2.53a 277.81+16.85a 5.45:0.14b
H4 24.7x1.2¢ 8.64+0.06a 15.500.76d 78.16+3.44d 6.59+0.31a

9 /1 September H1 41.6+2.7h 7.4720.06b 41.94x2.49c 112.09+3.50¢ 1.72+0.05d
H2 51.5+2.1a 7.32+0.08¢ 55.46+3.64b 189.82:11.46b 3.59:0.27c
H3 - 7.29£0.07¢ 69.47+2.63a 232.75+8.34a 4.79£0.27b
H4 26.7+1.0¢ 8.82+0.16a 13.45+0.74d 68.57+5.44d 5.68+0.06a

10 /1 October HI 34.9+2.8b 7.79£0.22b 35.69+2.71c 104.817.64c 1.7020.07d
H2 43.5+1.3a 7.46+0.09¢ 49.10+2.51b 166.92+12.43b 2.82+0.16¢
H3 - 7.35£0.05¢ 58.69+3.98a 207.96+4.94a 4.09+0.12b
H4 20.3+1.8¢ 9.15+0.17a 11.171.49d 63.90+5.59d 5.14+0.20a

HI. S 4455 Xeric habitats ; H2 . 1B A5 Wet habitats ; H3 . KA A B Aquatic habitats; H4 . EhB2E 55 Saline-alkali habilals;%%/f? A I ) 25 5
123 (P<0.05)

Xt 4 AMEST IR T S5 IR SRR AR T R A (6 3) o FRERM, 5 A HHER TR
FRFARZE RO AR AR SRSV E AN ], 3 EK A  pH A LB AL U P B AP AR ZE K AR i 2
Wi PR 5, 3 pH HEAR AR RS T BN A 220 1, RIS KR AL AR IR R K S, pH
AR O B ) B, K pH B SRS SR

R3 AEMBERZYERTSIERFZEMNBEXRH(n=12)

Table 3 Correlation coefficients between qualitative characteristics of rhizome of Phragmites australis population and soil factors(n=12)

251 Aty KA/ % LT/ (g/ke) BRA/ (mg/kg) H W/ (mg/kg)
Variation Month Moisture pH Organic matter Available nitrogen Available phosphorus
K 6 H 0.976 ** -0.813** 0.963 ** 0.996 ** -0.097
Length/ (cm/m?) 7H 0.988 ** -0.788 " 0.979 ** 0.989 ** -0.049

8 H 0.961 " -0.788 " 0.976 " 0.990 ** -0.007

9H 0.980 ** -0.795" 0.961 ** 0.993 ** -0.042

10 H 0.964 ** -0.877"" 0.960 ** 0.993** -0.064
EB /s 6 H 0.969 ** -0.916 " 0.970** 0.884 " -0.308
Biomass/ (g/m*) 7H 0.868 ** -0.929"" 0.936 " 0.825"* -0.364

8 H 0.969 ** -0.915"" 0.914"* 0.837"* -0.402

9H 0.956 ** -0.926"" 0.971 " 0.846 " -0.387

10 H 0.971** -0.928"" 0.964 " 0.909 ** -0.288
T 6 1 0.567 -0.747" 0.603 0.357 -0.851*
Dry matter storage/ 7H 0.430 -0.843"" 0.593 0.358 -0.807 **
(g/100 c¢m) 8 0.698 * -0.855"" 0.599 0.415 -0.809 **

9H 0.673 " -0.863"" 0.727" 0.443 -0.812"*

104 0.677 " -0.744"" 0.675" 0.474 -0.794 "

* P<0.05; * * P<0.01.

3.1 MREEAKRI AR Y A W S E R X

MREERITCE R AP R A 35 rp R B A A0 7 5, A S e TR AT o AR B 5 LB IR
BOHIE A R VR AR AR AR 2R R A IF RS B T O BRI R AT 22 95% 2
RAAERDF BB B AR 25 B B 1) B RE ) A R 22 ol AR 2 2 RO B 43 B B LR i
RIS T R SR I A AP RE ) 1 TR SRTEVE 1 Tl R T v S A ek b B Y MR R S B AR
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AR HA R 5iE N X, AU T R A 0 £ BE IR S A, T HJR 3R 0 R B
B, AARZE R B A A 3500 0% AT G, 5 55 00 RE TS PR AL R DI AR OGO AR R AR
25 PR HAT SR R R AT S R e R S U

G R B, AEFL IR ORI X, 4 DA B3 P SE R AR 254 R R p S RESSHS nAn , BEAAERKRIA  RZE K
JE P BT A A HR ZEIE S A K R R R AR e RSP T B S, IR BT AR 25 1 7= A
AURT D 78 PR 5 2 T AR T 0 2 MR ZE X P AR P R s Bl R 0 2K, /K- 7 T et 348 W DLl 1) o3 ik kit 0 45 2
FRARZEIE G A3 Wk X A 772 0] RN VR ) T2 v 4, B A ) AR o 90 sl R /K S T 1) R A S v s ) P il
FEARZEA Wy A4 B s A 4 AR B B 2 08 Je S g« v B a3 IS FRAE K PIIRY 6 A 0% #i
A BT A R WIHE 8 A n /N, ARG SGZEE I, AR KRR 10 A ek, £ 2E 358 A =B R 2R K Z=a
A —RRE A R K AR ZE SR A TH B B2 |, 5 W SO — N RREE A (R R ZE 55 i el ol 72, I %)
HRZE SR IR TR A AT 30 B T R |, J& PSS AR ZE BB IS AR 1K 75 10 W o B At | b 2 O AR 25 B i 0% 0 1) B3
HEHE

VLR R A PR A K Y, O N AR R KR R Bt R AR w BE T K Rk
TS AR R AR 2R A R L B AR Y B ME AR S A Y, S R BLAE 9 6y, Histh B A
AR Ay A A SRR FNE RIS 3 BB, TS ST bl O [R) S S R 5 | R =S R R
A E WIZERT RN (A ) B P ir el 5 , MR AR W s B A B (8] B SR SR B e 2% 57 (B &5 i
X35 AR 25 A Wt () Sl A AR AR AN LA 1 B — B AR B 0 A, SR R (R R R i Hh st A TR R T e 1,
TEAMHOE R R 2 BOR B A 2 — e 2 A0 2—4 AF B 728 AR TP R R W ARG 3 4R 2 R i
WRZE I Z A AFE 4 4E1) M P M ZE— BT 7796 6 4R, Dl il A7 1% 7—9 4F, Ty WK E 7 X bR ZEAF
T 2—4 AR E ST R B, B A B R ARZE T I E I R N RS, R A4 F R 2 5%
T HATIEARRE IR RS T A WA ZE AT ) iR SR 8K, T & R PR
HZEE TR T AT FE MR AR 1 22 TR | X5 T Qe fife R o =5 AR 25 1 4K 7 M RN At 7R R AR 25 1) Je 75 1 81
G I RN R R AR A & R s S H A B A AP S ML RS AN X TR K 4
FHLGIAT i — 25T
3.2 LB SRR 2R B AR 1 3K Bl e

) A K R ) WA T G R B A I A B PR B8 2R R AR AR /N RUBE B A7 AE 2 S kO B S R E
— BB E Sy AR AT LATE A SRR B 5 0 VR A A 20 X ST e R A O RLIRZE B R
FIREREINRE Y | e A e i 0 I e M 2% B T I A7 55 TR T o TR, O T 2% ik W R S5 S i e ohe ) 1
MRZEAF RS 3 BE R MR A28 M4 B ORI E 220 AR BRIDRE , O A WA S oML EE 2 [0 {5 B
B AR Rk B S5 A AT RE AR ZE A R AW S ALY 5 28 B 22 A B[R] 56 &R i e A s 2 — | F
FEMRZE SIREE 2 A A E AR, B0 B T T ik (i A i sl Rt 34> |

EFERIA 4 A5 P 2B R A0 AR 25K 5 AR 25 A8 W i 38 IR A AR B i K AR R AR AR B R A= A 85
LRI AR 3 /N AR ZE T W O e DA R AR A 3 B K RO A A B R AR AR 35 | SR A 35 /DN e A A K
N A 355 ) 2 57 DU R 2 53 (s S AR RS, 30 I i AR PSS R0, A B ) 11 22 S 2 - 38 IR 1255 5 D ) AR
FHEEE A, IR SR P - B/ E 5 1 i, Forh 3885 /K &R0 pH A9 9K Sl /R FHEE B &

DI X R ZEAE KRR P () WF IR S0k — i, SRR ZETE 58.43% /K b 3T HAR e, 7E 20.87%
SN 7] S1E R N A1 o v T E B e 5 5% ) 312 M N ol T BB 2 AR E = Y 7) 312 B A e ) 2
84 HL R 0.88 s/cm, ML 79 B AT A1 B 0/ (P<0.05) 7 (BEEEH To a in m RE 1)
TR SRR A K S SRS AT RE 7, 3R AN AR R BIRE B X K 4 S AR R BE 1T, TR, £
AF A R HO A P AR 25 T IRBE A1 AR A A 3 B0 HH o] S8 1 | FEAM IO IR/ J 0 SR P 2B RIS AR 2R K A

T AR D AR SRR s TR) e ) AR )RR TP A P B AR 2R A e S R R A T e R
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TR Y  MXTEE (Typha orientalis Presl.) FBIFFT 45 5 M3 W, 76 R K AR b 75 1 (AR 25
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