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A comparison of some eco-physiological characters of Calamagrostis angustifolia

under variable and static water regimes
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Abstract; Ecol-physiological characters including population density and height, leaf length and width, culm lenth,
internode length and chlorophyll content of Calamagrostis angustifolia were studied uvsing field survey and controlled
experiment for two water regimes. Different responses of C. angustifolia to water regimes were detected. The values of above
indicators decreased as the water level increased under the variable water regime. However, for the different composition of
communities resulted from different water conditions, these indicators reached the maximum on the zone occupied by C.
angustifolia community. In contrast, under static water regime, these indicators showed a wave-like change, population

density and height, leaf width, culm length and chlorophyll content in the treatment with static water level of 30 ¢m were
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significantly different from other treatments. Under variable water regime, C. angustifolia grew better and its growing stage
came earlier than under static water regime. In wetlands, water conditions not only affected directly the growth of plants,
but also indirectly influenced by the composition of communities and soil characters. Therefore, ecol-physiological

characters of C. angustifolia were the results of both direct and indirect functions of different water conditions.

Key Words: Calamagrostis angustifolia ;water conditions ;density and height ; morphological characters ;chlorophyll content

K3 HEESHBRBHESRE S REARER" o KCEME TIEIREISE , X5 & 1305 B 1E
WRERE EREEER Y G, KRB IR R 3 5 T, B8 A A R R L AR T B B AR
ARFEE, KRR T BB SR RRIHRAARR S I oeE T M E Em YR
B R BRI R — b A K TR R K 40, h A Xk [ A K o AR 7 A R R ST, T BT A
R B A R AR AR R 1 . EMRE T IR SUK AR S 4 B AEK EEBE TR AEYE
TSy RRER AR I BB 25 1% BT S M /K R IR0 X 190 AL 0 A K i 2R A 4y 2 T o O T 12 25 Y SR s Macek
SRR KRR YR SR RN GRS BRI, 5 R BUR U Y R R K 4 A& i
A A A A A 2R A B

SVLVIRA T RE BB ARILEF (43949 ~48°27'N,129°11" ~135°05'E) , B IL AFEIL AL 5 B
VL AR B, Hu3A 738, SRR /D, 1 BORSER , BE A, K BR ROK IR TR AL TR A S B K
B, AR H TSR AN R R 15 3l , X P 828 T KA P e, Bt R  E, N E
( Calamagrostis angustifolia) & =V IR B) ZHIBMEY 2 — . HOWRAPF ZEAE R ZRI AR Y, K
SHESEERR, RESHAERA HEKA TR AN A, ASCESEIMNEE MRS AT
%, R T BRKSCURET /N BRI EK 43 4548 0 A BAE 2SR B, LA A = VTP R iR Ak S IR E AT 42
HERERRE .

1 HEE5FZE
1.1 ket S54p

SV RN B B REVE B35 DU/ B o B — B RER R BB RV , o /N B S0 MRS B R R AR Y B
5 BRSS9 95% LA BT, ARG B AMARIAE KK BB b, A TR Sk SCIB ST B9/ B A=
BHLAE ZRAAAE 5 TR e U/ B AR REVE il B b bt , B B BRIE R BB /MM E BB B R A HHIRTR T,
RS IR SCEE T, HAAR FK 4 R AR B A BAE 25 B, O 5 B MR SRR LA o

BY SRS A BE  E Rk B = VLR AR AR v 16 3 B S B BRI 31 (47°35'N, 133°29'E) Y, 2006
5 J, BEsrE M dL, BEKSHERR 3 KW, &K 100m 24, RIEKS R BRERE, 7
BEAHFNRE S A lm x 1m BB, /N BTN . #75 HEELE 15 ~25 m ZJ8], A TR 25
BUIRIR K TE -/ ( Shrub-C. angustifolia ) . /NHZ8 BL.4E ( C. angustifolia) /N E-5 5 B E ( C. angustifolia-
Carex meyeriana) \ S h & E -/NHEE ( Carex meyeriana-C. angustifolia ) 1B E BB ( Carex lasiocarpa) 4] &%
RAFRKIIEEER o K REURIR A TEN-/N BERE% KR 10cm HIEEIKE 73.75% ~98.15% ;/hHE
BLHEE : 3R)Z 10cm HIEEKE 93.5% UL b, FWHFUK; /M E-BIHEERE . HHEHKS ~20 cm; B
BE N ERE  HEFUK 8 ~25 cm; BEERFRE  HAHEFK 10 ~45 cm,

A T 2004 45 9 A, MBI /N B L OLRETE o0 A, T K B YRR/ B LR A R
T+ ARFRZ 50 em x50 cm x50 cm, fR3FFRITE THERR T 50 cm x50 cm x 100 cm, B2 % 1cm BIAHLIE
BN, KA 4 B AR TR AR, WK - 10 ecm (3R 10 cm) (0,10,20 cm 130 ¢m 5 4>
IKALAEER, A 2 ANEE, SE MR B AR M O RK D FAERXTRIR R, 2006 45 AHFRS
BYHMREAT R 2B o
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1.2 BB 5E

FPREAHEAA ARKTUEH(7 A 30 B) WA/ ERTEE LRE; 82 RN IR oM R /Mt
B, mENNHEATEE,

ESEHGESENE THEOHEPE2AEREERE, BB/DIMEEKFR, 40570 E KE0 M EELH
HEAT 4 WSE . WERE AN EE L 15 #/hENE , SR NME45 30 MNIME . B0k ik
TEE— R R, B 5 (B KR FE) ; HEE Spectrum 4z =[] SPAD-502 4 R {{#47M-4¢
ZH RN E CZNAHEL T EM A 78 650nm 1 940nm BHFF K K Y624k B 21 5 RRH €M A Y& &
FIFE XTI EAE BE7E +0. 1SPAD (2 &), i 407E 0 ~ 50 Z R A I HE(E) ; [FBHU &% B W K
B, BPATES 2B, st I B MR B B AR 2R TR B S

AR TR , 78 R P REA T ORI B[R] B , FH 36 Spectrum 7 1Q150 38 J A7 pH FHAIES 3¢ 13 fr A= 7= 1)
FJA-16 BVEALE R A7 2ARALEE 4 B ST E A, BEAT & REVE N 0 ~ 15 om RZ R 16 ~30 om 32 T K BRAE
B (pH) (EAEFRZS (Eh) FNREE (T) B IS

B o3 RAE RS spss13. 0 Fl origin7. 5 58 o
2 HREWm
2.1 REKGFGT /N EREEESEERIE

HFE J7 2 (one-way ANOVA) #r KA, K3 FAEXTE IV EMBREERREZMEE(n=3,p<
0.01) ;#EHREH , KA FHX/ M EFELBEEZW(n=2,p =0.391) B HEEZWBE(n=2,p <
0.01),

BN EA/ N EMREENEGR 1) , /M E R > AN ERE > MM E-SHEERE > 5
PMEE/NHERE > BEERERE B/ ROURE S, BK R i B T . R/DNBER
2 (ISR) IR, 7 0 =0.05 BFHKF L, /MM EREHEMEEESHEREEFBE BN/
BRI BE- S EERENSHEE-/ D EFEER A BE, EA M ERE DM E-SREERE
EREEREEREERBE, MENERE- /M ERESEEERENREERARE, BB FEENE,
-10cm >10cm >20cm >0cm >30cm,{B LSR # 45 R Z KB EER AR E (n=2,p=0.11),

£1 FRASFHTIMMEAETREASEHEREREENE
Table 1 Mean values and variable significances of C. angustifolia population density and height under different water conditions

P 25 /8 Density B /& Height
I H Item
Treatment (Mean + SD,nb/m?) (Mean +SD, cm)
B4 Field survey FE-/NH-ZBEIE Shrub-C. angustifolia community 360.0 + 220.0a 82.3 + 3.5a
/N BEARFETE C. angustifolia community 1080.0 x 60.0b 105.3 + 4.5b
ARSI R R , 208.0 + 2.0a 78.8 + 1.3a
C. angustifolia-C. meyeriana community
SRERANTERE , 126.0 + 26.0ac 71.2 + 1.3¢
C. meyeriana-C. angustifolia community
EBEFEERIE C. lasiocarpa community 28.0 + 4.0c 64.7 + 0.6d
#4336 Controlled experiment -10 cm 1126.0 = 174.0a 85.0 + 3.0a
0 cm 816.0 + 344.0a 82.3 + 2.5b
10 cm 980.0 + 56.0a 85.0 = 0.5a
20 cm 978.0 + 46.0a 82.3 + 2.5b
30 cm 750.0 + 370.0a. 92.3 + 2.5¢

W HEHRZRRREERZRAZE (ISR 8%, n =3 (EHE K n=2),p<0.05) Values with same letter represents not significantly
different (LSR test;:n =3 (controlled experiment n=2) ,p <0.05)

BPSMAA S E AT 2 R 5B AL BTE 0 =0.05 BE MK |, LSR KK SR & E-/NE
HESTEERFEFFRENELENREEER . BHIEXRSR, BEHE 30cm > -10cm=10cm >20cm =
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Ocm, BG5S %5 FE K> FH R s 7E o =0.05 BE MK B ,LSR /3645 R R E X K &4
B AR E B B4R 3 ANF4E: - 10 cm 1 10.0 cm 120,30 cm,

14K Leaf length (cm)
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Seasonal dynamics of C. angustifolia morphological characters under different water conditions

30 cm

Guan-xiao ; JE \-/NHZFEE Shrub-C. angustifolia community ; , Xiao ; /MHZEEALFETE C. angustifolia community ; Xiao-Tai; /M-SR BEFHE
C. angustifolia-C. meyeriana community ; Tai-Xiao: 1 1 & B-/N ZFEIE C. meyeriana-C. angustifolia community; Zhaoze: 5 E R HEFERE C.

lasiocarpa community ; F [A] ,the same below
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2.2 AREDKGFMAE T /A ERSFE

XF7 A 30 H AR TRIERN ) SR 45 RVETT one-way ANOVA 4347, 45 R R BLBR M 8 (n =30,p =0.561) 2
Hb K SRR SN BETESAHE &R BE W (n =30,p <0.05) s T HRIKE T HIESIER, R IK(n =
30,p =0.053) 5b, BXI K> FMH 2R BE RPN KR (n =30,p <0.01),

EEREN(E L) ,/NEHS BRI, NS BAERE R > A/ D ERE =/ BE- S E R

> BIEE-/NERE > BEERERE, LREN AR, 27800 WIETEE % (22.0 £10.2) cm, /M
B ALHEVE N KRR R R R AR A, T HA R R MIE s K, # I I (E V5 (20. 1 £6.1) cm,
10 cm 5 20 cm B KALT B R BE R T oA 3 AN7K A28 , 22 57t BE I ] HE RS T el 5 55 B M LI AS [F] B 2
BAKPL AL BEHHK EXHEAEAE KN S 2B S, M58, B/ LNETEE (0.41 £0.15) cm, 2K FHH
N R RE IS KT HERE B SR EE EANERE > /N EREE > MR- EE
Bk = S EE- /N ERE > BEERERERE. EHRA5WNETEE (0.35 £0.15) cm, ##H 30 cm KAz4b
HHI - FEAERE R T HAGHE I, EREAE K R, ZUTE AL 20 cm >10 ¢cm >0 cm > - 10 cm =30 cm
B BEKAL B TR SE , 2 30 om KB HBE P RES & MO, BFAM S8R 7 H 2 HEd B —AMRKME, T
FEflR R AR R EN PR 7 B 15 H,

FHPZERIMETEE 4 (64.5 £24.5) om,LSR IR, 7 o =0. 05 BFHKF BT LS A HEMN-/NH
BERENINEREEE S/ M E- SN EERE SN ERE- /MM ERENEEERERERNTE, 58
SN ERRRE > AN ERE > /MM E-SRNEERE > SN EE-/ M ERE > BEERERE
B (B 1) s R N EEE 2y 72 +18 om, LSR M 3R, 78 o =0. 05 B& K L/ LN
-10 cm#F1 0,10 cm 120,30 cm =AF£, BAE#EH 30 cm > =10 cm >0 cm >10 ¢cm >20 cm, FHFpKSCIEL
T, 22K A K IEE I PR A 5 i SEAE R, BPAMR I BRAE 7 A 2 H, R RRR SR MAET H 15 H,

BN EIERE R (13.1 £5.4) om, FIHABE K AP EO G T 48 58, /5 5/ N BB AR RERE > M-/
MERE >/ MM E-SNEERE= SNEE-/ M ERE > BEERERE A KFEHNERTHKEL (B
1), #HREWMETEE (10 £5.5) cm  REFESAL BRI SHEHL, ZAEHH -10 cm=30 cm=10 cm >
20 cm >0 cm; 4K FN E B ESHE

== 06-01 Hm 07-15 = 06-04 mm 07-15

1 07-02 mmm 07-30 1 06-26 mm 07-30
Ao AN Field survey . - #HREE Controled experiment
25k i 2 36 f
& = E T 3 T
2 302 Slml E < 30 f 1 - =
: Ek 2R Bl = = SR =
s ENER E = 5 == |
= = E B = = = =
 HRIER E = ERL =il = =
g 1582 = =l =l g = =l =
5 = = = = g 12 H = = =
S 10K = g = S = = -
¥ 515 2 2 = % 6 = = =
iy E = = = iy E = E
= = 1= 1= ! 1= = o U 1= 1= I =)

GuAN-Xiao Xiao Xiao-Tai Tai-Xizo Zhaoze -10 cm 0cm 10 cm 20cm  30cm
YA Community type KA Water level

JK4y W4T Water increasing

B2 AREKDIFGHT/IHEHERAFRFTIS

Fig.2 Seasonal dynamics of C. angustifolia chlorophyll content under different water conditions

2.3 ARKSZFGETIHEHSEREE
one-way ANOVA 7RI, K &M/ MM B R R G BARBEZW (n=30,p <0.01) , BRFKIHE
BT, WA M EH SRS BHETREE (K 2) . FMTRERE(27.3 £8.3) SPAD Hfy, HIFAR
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R/ B BUEE > AN ERE > /DM E-BREERE > G EE-/ D ERE > BEERERE
FEHIAR S EBTEE 8 (20.35 £10.2) SPAD Hf , #HIEZR AR E, PH -10 cm=30 cm >10 cm >20 cm =0
cm, ZARKTRIER], -10 cm 130 cm B & B 85 T HAMALHE (LSR K% ,p <0.05) , 1 10 cm 5 30
om 2 IEILLBCH L 3 AL % 53R B (LSR Ky, W28 p =0.347 ,JEH p =0.654)
3 WitE4%ig

R% B AR LR BRI KA MBS AR , B K BIRN R RE T B 2808 I, MRK A #id
SHBRENTRE"Y . KARESIA R E THYERN L EF RS, Eik, Kon e
M YIBRARAFR S E . YIRS FR R AT 52 5 b R PR SR, — OB S & o XS A
P T 52 0 7 5 T A B I A g B BRI 5 39858 U4 K e DR T2 BB e 20 A B T AR AT Byl s 11
3.1 B SCIE S T AR K 4345 i R A AE LAt

KGR I A SRR AR, AR K Sl F ) S B T ol R e gzt et B
Y2 A 0y ot e — 7K 43 A AR B AT 32 R B K SO S s Ak g i %), Wihite 2810 B9S2 BK A7 86 1L F1 3
TSR SCEST R P australis 37K 53 5B AR TEA R AN, FFFEF SN 3K 3%
BT, /N BRI B SR B B R K 43 B T T 5 W B LK SCIR 3T , B4R nBEK 2 B3 i 28 22 I 37
ARF BIRKSCBERET , B X K 2 B e 1oy % 2 B 5 ek

Pagter 2" 5T K BUREE + A K BRI @I P. australis B9 TEAE B B 284k, M E AR KM
HEYRERE TREE . AR, Bk UBE T K S AR RIRERE K 445 A4 38 m T ), T
1E7K SCRES T M TEHA AR 4L, 1B 589 B RE /K A2 E T R i 3 0, 2K A28 30 em B i B0 B RE 8 A ZER LI 45
5 White 2 iy BFFE 25 3401, PEBIAK SCIEE T BE/K 20 &R 3 I T D/ , 8 ALK SCIB 8T BE /K Az B9 715
T2 3 e B s K SCUB R T W KR SURBE K 2 B R I3 K, 8 E K SUB S TN 2Kk, Mk, 3
K SCE R T /N FEM- R & 8 SRBEK 2 554 3 w20 W # LK SCB ST, - 10 em 130 em B4
WK AL A& T R R S 20 88 T HAAA L,

PIRKUER T, M RBEERKESKFRME TN, TUF BRSNS/ ENAEE SRR
B B, K TSI E KB R T, [ — A4 16 2 Br B #E I K SCR T 1200, SR AR
JRR TR R E K SCEE T , MY TH s B SRS R 3 B8 , T 8 58 BUAR T 58, Bh € B B Fa M R B T 48 48 5%,
FER I A 0 S R B A A 5 oAk, BTSRRI S T R B Ak SO R T
RFFIKAFEF T, FERERILKCERT , HRFMHENTRE, N ELFFBRR, UHEREE
LR PERAER, X FERYAE T B, YRR B, TR SRR AP E B KRR 8
B, 3 B T O R A AR

B EK SR ST ,30 em KA EFE BEUEIM R ZRAMSESESHELAHERBE,
FEAMABE T K3 E 5R BN E AR K B, BRI R A SIS E A3 — R B Y A ST A B A
A= 20 N, AR 9 L 55 B 8 A R LA (AR T B S e AR AE o
3.2 ARUKGHFGTRERS K IER AR E N

TR AR YK 73 Tiha8 B el REAFALE , BR T 527K 73 JihaE B B8 IR SR i TR B S ma A1, R SEAE W BE R B, A s 7K
SEBTREHBR K EHER TR,

B AMAI LR, HEBR /DT SRR , HE B WLIUEL B BB K 43 AR AR R 3 I T80/ 0N , 7243 ABA 7K 2 3 I <o
A EARKGEN BRMHIER. m/hMERERE XN THEFENREULNR SR, EIE /&
Ve R RETE A — R ETE . HRIBH K B E T ARK A BB MR R b s R R AR
/N RLEEE B, /N B B SRR A A R Al B R T A KSR B A S0, A KRR T
EHERENZES D, /M EEAFEHER LT LS, KRERE , NS ECRIURE B & TR RMEN 25
THABREE
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IR, SEFAMROE K RN 0 em ZKAZALER ) ZHEEAR I 25 R IET HEAL B, 580 3
TRDEMIEYERBE 2 o BHK S FAXHEYEERVBE A 2. TI3RE 8 =R A
BEZ— BB, KEFFTERPARKCES T, 8 pH.Eh #1 T AR i+
1% pH.Eh fl T AW AR W HEF AT BURBERTRNARME,

FRFAERTHYNE RN ET T RN E, ERTUEN/ M EESHEAHRRTES -
RFFIER) Pearson FEXHT R (R 2) , BS/INH ER AR SRHE LM SR 5 85 HI3RF/E Eh FIR)Z pH,
Eh EEHFHIEMARKR, BMNERE5TRFE Eh ERFHR(R=0.899), RIS, FERHME , (U= E
5 Eh HEBFHIEMXRR SESHEAH R R T ESRENMEXEEY, AHER S8 SREERE
IEEMRRXAR(R=0.907) ;MK 585 pH BEUFIEMRKR, MZERK FRAMHFRFES Eh EEHFIEMRXRK
Z,HZE W KES Eh RBFIEHMRX, MXRE A0 0.951 F10. 878,

W T SRR AR TR , SRR 5 MR A M AR PR P 395 LLEF AR 2 ~3°C, B, BRI
A6 PUIRBE ST AR S MERE R S HAAE B R YA KRR AL B AR BEH N, i
FAMK + R ERE, B0 R A 8 (BN S BHR 2 1 ~2C) , HEREXN =TTV RS
AP = WS RSO AR A . AR RS 3R pH Eh BB AR SOM:, 78 AR I B 5T o A A DL 4
R WA HEROK R R RLEL, K 30 IR K+ S SR R A A — IR AR ST

g2 MHEESHIERMRESESHREERTHAXE
Table 2 Correlations of C. angustifolia morphological characters and chlorophyll content with environment factors

sl SR B IR
_ Field surevy Controled experiment
#84r Indicators 2 Surface layer %2 Deep layer <2 Surface layer
pH Eh T pH Eh T pH Eh T

258 Density -0.098 0.789 -0.130 0.833 0.766 0.471 —-0.438 -0.307 0.118
BB Height -0.073 0.850 -0.201 0.809 0.814 0.371 0.344 0.890 0.430
¥ Leaf length 0.421 0.738 -0.425 0.599 0.650 -0.107 0.590 -0.429 -0.554
M- 7% Leaf width 0.313 0.855 -0.244 0.512 0.814 -0.009 0.711 -0.240 -0.740
25K Culm length -0.193 0.899 ¢ -0.155 0.710 0.877 0.350 0.005 0.951°* 0.794
F5& Internode length -0.320 0.545 -0.600 0.756 0.412 0.076 0.171 0.878* 0.553
H4%% &8 Chlorophyll content -0.019 0.752 -0.566 0.828 0.629 0.060 -0.191 0.857 0.907*

* F§R B F Correlation is significant at the 0. 05 level (2-tailed)

i BT, B Y B A K B A R AR AR Y SV U R Y ST R AR S RIS R,
B RAHAERRBRIRANIRE . KR4 MUERE WA R, S A Y S RS
EREENEE R R MR TEY . ARKDFET /B EB A SIHERK I R E & SREE
FIFERITE LA o
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