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BE  NIRWILRTHX 25 (Phragmites australis)ff 7 JRAS A2 FEME, Sttt 5 824t nt 3 B0 WBHURUKE, RIILR
i X 75 25 A K TR CUBE T 600 hm?, 12 25 et R R LU\ R R X, DU IR 2 o 7ETIRVBOR RIE M Py, )\ f5 4 B — 2 2
FEVR AR UL IA AT T ZEIR T (VR A TE S R AL P 2 FE R A P . DR, PR AR 2 80 B AR 5%
o TENEIRIL TOMIESE TN Wk, BE T SADNAR BAP AR, L A5 I8 K 41 K /N 8(0.499+0.019)
pg, LR RZECN3.8%. X RIHRRHHAGEL Y (WA BAHSCME . lhah, RIIANBBBHAFER S E, BRGNS E,

ABSCHB DX 26 10 A5 N ISA% 22 FEVE 9 BIE 707 2 B R 70 55 R 5038 A 2 [A] ) 5% R 3Rt T B2 St i B

XA eORE, B, M, ZENE AR

W, RRM, ERE, Re@, =8, FH, ARZE, ERXE (2020). JbatX 7 HeH0REs LML, EY Al 55,

693-704.

7% (Phragmites australis)& —Ff $i 7 ff) #g Ha kK
R, HEE RAESRB TR IEEHAEUNEE
TS ek ask, I RO FAE 88 N B AR 5 P i (Cleve-
ring and Lissner, 1999; Saltonstall, 2002; Cui et al.,
2009). T RRK I GG N R FT, 2 R D Sy A
Tttt BTSN A SRR P IE R
P DL R PS5 1) v FEE BBURR A, Sl L R — A Wl I R B
e at . —BURMABL SRS 0 FEIER], 36—
Ser MR REXT R BRAE S, WHRE . R CO,
WEE. 5 ghdh . Eht bl s & SR i S (Eller
etal., 2017), dbx{HAbMERRIR, i A AKER .
F dbisi] . KIS TOROK R, Bl ok
BUE RIARP 2 An . Ak, BB .
TR SRR B R SRR, 7 B A KR T
HRORAE K . AE AL 5 X 3 R R S, Ky
AR B, iR tE . Bk 2RI G iy 28
VRS A ) FREE AR TE B RHC IR, O PR W AT
KA SRR

P B m A R AR H IR, N CIE R
— {44k (Dykyjova and Pazourkova, 1979)%| = {14 .

Woke H #9: 2020-01-14; #2252 H #1: 2020-08-26

LT NN P NNIANG % 7 NN % 7 N = e R % 1N
7 235 B ki (Gorenflflot, 1986; Clevering and Lis-
sner, 1999). DUfAH )\ 514k 5 3 88 EZE AL, 78
EW, FIEERIIINEYR, X5 G ORI
£ DL R 5 K R A 55 38 82 1 25 170 #H 5% (Meyerson et
al., 2009). fEHHE, P ERAEKR AN, H
14D EENATIX, BIEZ1.3x10° hm? (35754,
2012), )\ RE R 35 5 46 %5 £ %5 (Clevering and
Lissner, 1999; Cui et al., 2002). 4R, XFh4iksy
Tz BARE KA E R MALER AN 73 MR
ANEE . AU ERRE fiir 2 A SRS, iEE
PR YD B (KA ZUVAERE 6, 1991); ALl B
UM B %, WEEESE. HEE. BRILE
AR (EE E S, 2004). 35 A2 7 3 bk
i MRTEAS 6T RORE TR 55 U7 T A0 ) e B P85 A
1% (Haslam, 1970), fEf N £ RIEE L ES,
(A S AR E AR B8 T8 AR AR 0 LAIX 73 (Clayton, 1967). i
R, LA TARIC A RAREE O T g RO .
o, DA SR T DR 2 AR i X Bl 7 () S A5 2 402
J5¥%(Saltonstall, 2002)%Z 2|3 kA 7] . 7 b EE A
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W 7038 56 B 1 H I b D7 7 3 R G e R I A
DNA A BB R 4025,k LG b 3 [X 1 72 25 DL f
ROFMMALR = ; ZR LA L 1 X ) 3= B DIM AT P A
NE(AN et al., 2012); HFEFEFELILL P. QFIUA
N (Tanaka et al., 2017), BEIKHIZ, XFpo2E07
i 2 A BT S SR 2 A RN G R IR, TERT AT
ARSI i AT HE DAL

PSS MATFIMMER . LT, /%
AL PEAERE, TR T 25Ukt RATREL
AN SEA AT D B SORAE Y . SR, 25 E E Y
EH AT, CRIBHASRFE T WL
B, ATLLMTRAKIR . 4E9 AR R G0 (5K e, 2008;
9, 2013). IEAER, BT AKIESIRIEE, Tolk.
AN AN A 5 15 K HEBOIN R 7 IR AR AR BT5 g, P
B B R A K A2 A Y (Ahmed, 2017).
gi b, PRSI A BRI AR & DL O
IS 1) v P RURR R RS Y, Nz LA R B4 2 A
PEAIGE R BB R BRI, B AT S RS . AR SO
)R T A 5 DR A B ERAS o i@ RAK &R
(1) 2 AT SR K AR AL A TE AT SE S 5, R
PLF R b X T AR AR KR AR, Bk
K AR CE 600 hm?, et ik 4 L\ 54k 3, DY
ik, 3 HEAEMEE 2.

1 MHE5EE

1.1 AENEKERAESEREN

W EL 7 % (Phragmites australis (Cav.) Trin. ex Steud
var. australis) i) 4= &K A PLA B FLAL . fE A K
ZE(5-10 H ) sz b 25 526 30 #h X T KK &R (K & AT 7K
A KIEFK R BEK R AGIE WK R A IE ]
7K ZR) R AT AT K EE R S AR T L, A
TR R P R App it LI AE AR, [ 1 S
PR B AR FEFTHETTAE G, 164 A IR (55 R
An=10)I Sk LA AR5 5 K540, JF
KT TR R NS/ NERVNETER .

1.2 ARAXARNIFEREAR MR EEFEE
SR P A PR ASC 43 A 7 2 R R 2H R /N % e i Ak £
(Dolezel, 2007; Meyerson et al., 2016). £ 4R 4
2 B, R E S B T 4°CikE. 7

AT F 0 R UIRERE F, N AR 1) 08 2 b (I b it 8
W FE AT S (it ) TR 50 i v LASRAS 40 M A%, i3k 1T DAPIHY
. MR 28 FACSCaliburiit 3041 il 4 (BD 2,
S [H), HICellQuest# {3k EUEdE, I HIModFit#
(Verity Software House 2 & )iEAT 45 Ko br. [R5
HEAA 2 (B 3 R 22 e R, AR Ik NSkt
SRR ZH RN EHE S e A 1 o 1 S PR BRI A K/
CLANI /K A8 H A1 (Oryza sativa L. cv. ‘Nipponbare’)
NN Z(Wang et al., 2018, 2C=0.795 pg), i3t
S AN DU A A 5 25 1 R 4K /)N (4x=2.253 pg); FF
A ANZ:, Rl )\ 5526 o DGt e 7 E 1)
VOA5 44 7 35 (4x=48) Fl )\ {544 7 %5 (8x=96) ¥ 2% (Cui
etal., 2002), HEWFTA 73 A S A5 1K o DR 20
KN (pg DNA)=(Ff i G1IE - #{E/ N 2 G11& 7 1
B )x A S HE DR ZH K /)N, LA A 25 DR 4K /) (BB A% A
Pt R ZH I DNA S CxAH ) 9 25 R 2H /NS PE K

1.3 NEH A REHEM B FiS o8

/NI TR b A7 T 36 5 P8 B /NS T B (116.21°E,
39.70°N). BUFERTRTIUZKER . 7K pHAE LA R il 4
K (HIO14273 fil S &4, HANNA, = KF). 787
FEIHAESE I, BN AF LA I 2 5o B B A
(C1-CO) AT A Fa AR AT I, FEREAT 32 53 70 bt
(PCA). [AII AR ik Fr T—80°Cik A7, KJICTAB
1% (Porebski et al., 1997){2 & R 41DNA, 44k
DNA J7 B 5 £ B (1) % 55 #% [ Taberlet 45 (1991) A1
Saltonstall (2001)(1 7515, X}k Gf 44 JE R 4H R 1 2
B AR gAY X trnT—trnL f2 rbcL—psal ¥ it 2% 51 4. B
TF (5'-CATTACAAATGCGATGCTCT-3) #1 TR (5-
TCTACCGATTTCGCCATATC-3')LA &% RF (5'-TG-
TACAAGCTCGTAACGAAGG-3")HIRR (5-CTAAG-
CCTACTAAAGGCACG-3"). 313K & 4 il h906
11115 bpf v B #H47 W7 (MR A ). H
CLUSTAL X# A 58 B #16f b, B 45 4 1) i 44 4%
Saltonstall (2016)) 75 258 F .

1.4 SFRSENHEERBEFE

G A TE AR R Y L R R K /NI SR A ]
ZH 5 X B R /IN R TE e J DR 2H K /I FH e =4t e 43
BEAT AL, JF HEW Gy (AR £ 1% . 4 2% 7 % (Phrag-
mites australis f. Goldstripes)F [l A8 748 - 7= 17
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(Arundo donax L. var. versicolor)fe -} 7 I 47 e
FAARL, HIEH M SHAREEA P A —BKEZE SR D
EH A . @Bt RE RS Y, BIF-trnG-UCC
(5'-CATAAATCCCTTTCTTCC-3') #l R-trnT-GGU
(5-GATCTTTAGGCTATTCACTT-3), T LL7E 4 T
KA EIX X 28 k) . K F CTABYE £ B & [H 41
DNA, #RJE#HTPCRY 1. 4475 FH AP 1TPCR
FEYNE P BER/Nr 71 0691607 bp. 426 7 i bx
A5 1 AR ITE K A bR A1 (BGTC004950) 47 1
J IR FEIRAT o

2 @RS

21 FENSH. BREREEEY
2SI, 25 TR A B R App RN ERE, 45
SR, LUK 2, B RLA645 hm?,
FEILR TS EEK R, 7K E 7K F A I 7K &
PSR, HEHRNT8%, &) EE A
X5 FESA KRB RIER . Jbig i Mz i K &)
P AR B, KB AT . IR AR Rk
&, oA AR 5K DX 3 B S 3 [ St b,
F R THAR AT 3 T AR 39.9%,; HGR A
M 22 17l (155 13.0%) A 22 1R 22 Fel (457.0%) . 1%
TFRTES, P9 AR (AR W R KGE R
AUNER (1A, #1).

R G0 AR I T 214 7 25 A K s 944
I RD, IR eI g b itk . 4%
W, ABECHT B 23 DU\ B O 3 (o5 A i 4062.5%),
1T D 5 A =6 LA b L (I, 31) e A2 36 20 AT T AR
R B3R A, B [\ A A 2 AR o 28
XEH . ez, DU 6 2 BT )\ i H Rk
AR R B R A () o X RO
FEAL B D 25 AR AT R Y 2 18] 5% AR ) — KA

22 FEHEHIFTSHBESSMN

B X 35 BAT 2 MR L B £ EECRN
A, WHE ARG 2-3MIEEZ SR Hlin, EA
MrRt, A7 AT R A0 2 5 ] R AH 20 )\ A AR 2
LS A25); 782010 M 20 [l A0 B o el )
FAAERR R 22 58 BRI AR A\ A AR A2 P 6 (R 3 3%
o ENLHA FFRH, 78750 1) 22 7 W 2 ]

FRPGEE: LR DM 3 BRI 2 FEE 695

Woo 40, 7EBARAT . FE T A3 A 1 2 i 41
RO TF LR OIET R HE . L) F5)
EESRERL, TGN —SERMRzH, 7
EESEZEEEMNEY . BELSEER, BT RS
TR/ INE T A B, P IS 2 AT LK
BE L SHHAEE EE . BRIOTKIAE —ADHERN N
0.15 hm{¥1/NREHI H gt 49 A %5 6 0 22 S A B8 3 (6
1 2 T M B (C1-C6,  [B12). iZ/NBEH AL TN T T
W, —HFEZ HFKIEZTEEIN0.5-1 m, 7H AT
K H27.3°C, pH7.8, VA N5.7 mg-L". T L
TUFE I, EH KRS . ST R AR
71— 8k, ATV ILE T AT P B BRI A
ZERRREAE R

WA AR AT, FATTAAZ N R 4 e
BAN )\ A4 T B 1A AN DU 354 o g (2. 2) o (EAF — 1)
A2, /NI DU A5 A T B R AR AL B X [ ARAE BT T
FREN o — DU A5 R 2 2B BEAR, B RANE. 64
EPEMEA SRS, Oftkm. Z2HEE. A
A 1) 5 B LR KN 2). Il R TR A 4R
BRIEAT BN BB A S K RV o0 b, BRATT R B 35
PRI o R 2R T L 4% 2 ) 2 2R 1k TEAH O (K12B), (DY
725 CATE Ak e R A2 5 T4 2 25 o T 3L e 54\
R 35 (C2-C6). T WA T iR, Fik6AN 7w
B v] LAY T Hb 2 5F, HL DY £ R CA A, T How e %,
5 )\ vk Ce I A, 15 [ & )\ A 7k () C2E A 2
iz (B2C) . BhAk, X8 35 5 B AR AL T K /N T TH
AR o LT K E MR B/ MK R CE>C4>
C6>C1>C2>C3, 1M % 5 M K /)M ik ¥k Jy C2>C6>
C4>C5>C1>C3. Hh, PUfHACT LT H/N(22.3/
4.3 cm), T&H/MITET 2 )\ H4£C3 (20.3/3.3 cm).
SRR, I\ ERCeRIAE Ty L K (26.5/6.9 cm). K3
BoR, ANEF P EREAERS LINE R RECIRK,
FoAp e 9 A e

TEARL B R, ASIR P 26 e B /N 3-62%
AEERNE, BEA/NMEERAE 3N HES RIS H
INEERBF « /NTE B ANRE RN A R LA R A 25 1080 (A W
BER, HINEEG, HEMLE(E2D). HHE5E
B, PR iR I C2I A B % B I AE T,
/NI B /INAER ANRE AN A A7 DL S AL 2530 2 48
o, ARG T AR I (TR i et e P DU 354
CATEFHN, B AN R AE 3 R I
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Figure 1 Distribution and chromosome ploidy of Phragmites australis in Beijing

(A) Distribution of reeds in Beijing (The main distribution areas of reeds are marked by red dots and numbered according to the
water system: Yongding River System (Y), Chaobai River System (C), North Canal System (B), Grand Canal System (D), Ji
Canal System (J); Blue indicates rivers, lakes or artificial reservoirs); (B)—(E) Detection of reed chromosome ploidy by flow cy-
tometry (The abscissa is the fluorescence intensity of the channel, and the ordinate is the number of nuclei; G1 and G2 phases
are indicated by dark red and light red, respectively; fragments and aggregates are indicated by gray-purple and green, respec-
tively). Figures (B) and (C) detected the tetraploid reeds using rice as the internal reference; Figures (D) and (E) detected the
octaploid reeds using the tetraploid reeds as the internal reference.

T AR X PR R A AR G O A A
Table 1 The distribution, area and ploidy level of Phragmites australis in Beijing
Water Distribution o e 2, Proportion . -
system location Distribution description Area (hm?) (%) Ploidy level Origin
Yongding River System 304.11 47.16
Y01 Weishui River Distributed at both sides of the west of 5.14 0.80 NA 115.95°E,
the Weishui River Tunnel passes th- 40.45°N
rough the World Horticultural, exposi-
tion to Yankang Road
Y02 Guanting Reservoir  Scattered along the bank about 15 km  0.21 0.03 8x/4x 115.87°E,
(in Beijing) west of the Guanting Bridge 40.44°N
Y03 Wild Duck Lake Na- Distributed in patches in the core area, 257.40 39.92 8x 115.86°E,
tional Wetland Park  buffer zone, and test area 40.41°N
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1 &
Table 1 (continued)
SV;/;E;; Dllzté;btzgfn Distribution description Area (hm?) Prog)zr)tlon Ploidy level Origin
Y04 Shanxia Section of Distributed along the river bank 8.31 1.29 NA 116.09°E,
Yongding River 39.99°N
Y05 Sanjiadian Rush Distributed in patches 4.60 0.71 8x 116.10°E,
Wetland Park 39.97°N
Y06 Lianshi Lake Park  Distributed along both banks of the river 2.12 0.33 8x 116.15°E,
39.90°N
YOQ7 Yuanbo Lake Wet- Distributed in patches 16.30 2.53 NA 116.21°E,
land 39.87°N
Y08 Ludi Park Distributed in patches along the coast 9.71 1.51 NA 116.22°E,
39.84°N
Y09 Niantan Park Distributed around the shore of a lake in  0.32 0.05 NA 116.31°E,
the park 39.71°N
Daqing River System 58.63 9.09
D01 Chongqing Distributed in patches in the southwest 13.17 2.04 NA 116.08°E,
Reservoir corner of the reservoir 39.79°N
D02 Jiuzi River Distributed in the upper reaches of Xiao- 5.42 0.84 8x 116.19°E,
ging River 39.75°N
D03 Xiaoging River Distributed in patches along the river 20.02 3.10 8x/4x 116.20°E,
from the south of Shuisi Road to the 39.72°N
junction of Hedgehog River
D04 Dashi River Distributed along the north and south 16.41 2.54 NA 116.03°E,
rivers of Jingzhou Road 39.70°N
D05 Juma River Sporadic distribution from Shidu to Ye- 0.31 0.05 8x 115.51°E,
sanpo 39.66°N
D06 Beijuma River Distributed in patches at the Beijing bor-  3.30 0.51 NA 115.76°E,
der of the North Juma River Estuary 39.53°N
Chaobai River System 196.83 30.52
COo1 Qinglong Gorge Sporadically distributed from the upper 0.06 0.01 4x 116.66°E,
reaches of Qinglong Gorge to Baiquan 40.48°N
Mountain
C02 Yanqi Lake Artificial reed landscape at the north- 0.83 0.13 8x 116.60°E,
west corner of the lake 40.40°N
C03 Chao River Distributed in patches about 7 km along 38.23 5.93 8x/4x 116.94°E,
the river near Miyun Service Area of 40.40°N
Dachang Expressway
C04 The estuary of Upper reaches of Chao River and Bai 7.08 1.10 8x 116.83°E,
Chaobai River River cross estuary 40.35°N
C05 Huai River About 4.5 km from Huairou Reservoir to 10.83 1.68 8x 116.63°E,
Yangi River junction 40.31°N
CO06 Chaobai River Piled up along the bank of Fuxing Brid- 18.94 2.94 NA 116.69°E,
Bridge ge/Fengbo Bridge/Chaobai River Bridge 40.12°N
in Shunping Road
co7 Hanshigiao Wetland Distributed in pieces of the core area, 83.95 13.02 8x 116.80°E,
Park buffer zone and recovery area 40.12°N
Cco08 Binhe Forest Park  Distributed along the north and south 36.91 5.72 NA 116.72°E,
banks of Chaobai River 40.11°N
North Canal Water System 82.91 12.86
BO1 Lily Reservoir Distributed in upstream area of the re- 0.05 0.01 8x 116.38°E,
servoir 40.32°N
B02 Taoyukou Distributed in periphery and upstream 9.46 1.47 8x 116.45°E,
Reservoir areas of the east and west sides of the 40.24°N
reservoir
BO3 Wenyu River Scattered along the middle and upper 0.21 0.03 NA 116.42°E,
banks of Wenyu River 40.15°N
B0O4 Shahezha Park Distributed in patches in the west bank 0.34 0.05 8x 116.31°E,
of the lake in the park 40.13°N
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Table 1 (continued)

S\C’Satfr; Distribution Distribution description Area (hm?) sz’ozr)“c’” Ploidy level  Origin
B05 Cuihu Wetland Uneven distribution on the wet land in pro- 45.38 7.04 8x 116.19°E,
Park tected areas and open areas 40.11°N
B06 Shangzhuang Evenly distributed along the bank of Shang- 0.81 0.13 8x/4x 116.21°E,
Reservoir zhuang Reservoir and scattered along the 40.11°N
downstream bank
B0O7 Nansha River Discontinuous distribution in the 10 km sec- 8.29 1.29 8x 116.15°E,
tion near Daoxiang Lake 40.10°N
BO8 Olympic Distributed at the west side of Wetland in 5.04 0.78 8x/4x 116.39°E,
Forest Park Southern District and the east side around 40.01°N
the lake
B09 Summer Palace Mixed distribution of calamus on the shore 0.12 0.02 NA 116.27°E,
near Zaojiantang site 39.99°N
B10 Grand Canal Distributed on the semi-arid coastal wetlands 6.51 1.01 NA 116.75°E,
Forest Park in popular reeds 39.87°N
B11 Nanhaizi Park Distribution of small pieces of lakeshore in 6.70 1.04 8x/4x 116.47°E,
the park 39.77°N
Jiyun River System 2.37 0.37
Jo1 Ju River and Sporadically distributed at the confluence of 2.03 0.31 NA 117.06°E,
Ru River the Ru River and the Ju River 40.11°N
J02 Jinji River The junction of Jinji River and Yanghe River 0.34 0.05 NA 117.02°E,
to the vicinity of Yingcheng Village 40.08°N

F<2  dLHU/INETRE 2 T R RS AR AR CP I EERREE, n=10), Qe firh, BRI 2K/ NI A5 A
Table 2 Morphological indexes (meanszSD, n=10), ploidy level, genome size and haplotype of Phragmites australis clones in
Xiaoqing River plot, Beijing

. . Flag leaf The sixth leaf Inflorescences )
Height  Diameter Ploidy Genome Haplo-

Clones (m) (mm) Length Width Length ~ Width  Length ~ Width  |evel size (pg) type
(cm) (cm) (cm) (cm) (cm) (cm)

C1 3.8#0.3 13.10£1.23 33.6+5.1 1.520.4 58.844.3 3.4x0.5 22.3+54 43+46 4x 2.01
C2 1.7+20.2 5.88+0.81 26.2+6.3 1.1x0.3 29.2+#53 1.6+0.2 21.0+¢6.1 10.0+5.4  8x 4.22
C3 2.4+0.3 6.57+1.19 28.5¢35 1.4+0.3 18.8+3.0 29+0.3 20.3+3.8 3.3x1.0 8x 3.87
C4 2.5+0.2 8.81+0.83 32.6%x5.9 1.3x0.5 43.8+8.2 24+0.4 26.7449 6.2+1.7 8x 3.88
C5 2.6+0.3 7.88+0.96 40.8x7.3 1.7+0.5 459+6.0 2.8+0.6 30.6+44 5.6+1.2 8x 413
C6 3.3+t0.4 11.00+0.87 30.3+6.3 1.8x0.5 44.0+6.3 3.9+0.7 26.5#+3.5 6.9+2.5 8x 4.00

T U U U T T

3 ACHUNE IR 2 s BEREAR T3S 2 SR 57 R 2 (n=59)
Table 3 Morphological polymorphism and variation coefficient in Phragmites australis clone populations in Xiaoging River plot,
Beijing (n=59)

Phenotype Mean Maximum Minimum Standard deviation Variation coefficient (%)
Height (m) 2.74 4.25 1.34 0.75 27.48
Diameter (mm) 9.02 15.93 3.56 2,77 30.76
Inflorescences length (cm) 24.21 36.20 10.40 5.77 23.85
Inflorescences width (cm) 5.92 17.08 1.39 3.70 62.55
Length of flag leaf (cm) 31.57 53.10 15.40 7.06 22.37
Width of flag leaf (cm) 1.46 2.51 0.51 0.46 31.31
Length of the sixth leaf (cm) 39.41 62.30 15.30 14.19 36.02
Width of the sixth leaf (cm) 2.82 4.98 1.31 0.86 30.63

© 0000 Chinese Bulletin of Botany



¥

K1 dlh b
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All samples collected at 5 p.m., September 24th, 2019 from Midstream of Xiaoging River and observed at 9 p.m.

B2 Abntt XN 2 2 25 B

(A) /N RE A 5 B (61 3 SE BEREAAC1-C6. 70 3l A I B O FE T BE A AEAR 1), (B) 61 2 REARHO M ve AN R A2 O AH S 0 A
(REFASEE T N EARX N, EEEANRERIFME); (C) 735 LB MM LR I (RYE R 2 8BUBE AHahra ), IR EEM
RS HMEILRFA T E REMA; (D) 79 35/ MERILR LR A (bars=5 mm)

Figure 2 Polymorphism analysis of Phragmites australis in the Xiaoging River plot

(A) Panoramic view of the Xiaoging River plot (six different reed clones C1-C6 are marked by rectangular dashed boxes of dif-
ferent colors); (B) Correlation analysis of height and base diameter of six different reed clones (The gray shaded part is the re-
gression interval, and the red dotted line is the best regression curve); (C) Principal component analysis of polymorphism in the
reed plot of Xiaoging River (based on eight morphological indicators of six species of reed clones in Table 2), selecting each reed
clone according to 95% confidence probability; (D) Representative photos of spikelets (bars=5 mm)

AN EFP R B T C2. 478 LR TEATEAR. K/19(4.02£0.15) pg, A24bii I 43.87-4.22 pg. 2

AR BT AR A AT R, NETRE L 2 S £
SRS

WA 2 BV — B T ] Wi 2 251 . /)
T VAT 6 AN 7 35 T I ) B A% A 56 TR 41K /N (Cx fE )
(0.4990.019) pg, & 57 RECH3.8%. K2E/REFA W
W (¥ BE DRI 2K/, oA BAS R A 125 26 (11 38 B DR 41

i, H3ESaltonstall (2016)%k 37 [ H 43¢ A DNA H BL .
R G, X1 BT A AR R 20 K /INE W 22 S
FERARBEAT IR, RBIX6N T T PR Hod,
) FH 47 5 PR 514 BT 3R AR 111 i 2 3 2 1 X3
trnT— trnL 4906 bp, 5T1 (AY016324)5¢ 4 ULHL, 1M
TN GAR AR 4 5 [X 3 rbcL—psal 41 115 bp, 5
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R5 (AF457382)52 4= ULHC . 3X 156 B /NG ] 7 25 FEAR
TR 25 & (Eller et al., 2017).

23 FAERTRNRAMEE

HF AN SN JAVR DA s XA AE —Fh At 3, i
A ERA Y RARK MR O A OKS(ES). SIEH
(K277 S5 AR B, AR 7 3 (1 B 9 0 R e B AR 2

240 [ Debris

60

)
0 &
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£ Il Dip G1

3 120 [l Dip G2
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100 7 200 Channels (FL2-A)

22%, AEIIIEIR1-2)4, INEERIRIUT  AME UL AL 258
NEA, GESFR MR FEWAR (RS, EI3). (HIXFAE
7 2 W AT b B, th R 2R AT e 5
SH, B R A A B R R AR R . AR (PR
PG LA 8 SCHR rh 38 R e BILIZ b AR 79 2 1A
Ho DI, BATRAZA 7 3N E N — BT 48
Ao HRAE FE B 38 A A0 RN, FRATTRE X A A2 R i

D Plastome PCR check

tmG-UCC  tmT-GGU
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trnG-UCC tm'[-GGU

Phragmites australis & £
1069

M Ad Pa DR SR G1 G2 G3

2000 .4

1000 et w W e W W
750 '
500 e

tralis var. australis f. Goldstripe

LT

|
Classical leaf texturea

B3 AR E

(A) BRAEBHIEAIE; (B) &5 E K/ H(bars=5 mm); (C) 4257 241 MUA% 1 SR04 45 5, (D) 4 5% 7% 25 AAZ I
Py it AR I R BE (At G-UCCEItrT-GGU) /NI ZE 5, A AT (Ad)=2E607 bplfskis; 735 7=2E1069 bplf4kis(Pay /Ma il
P e ECE, DRFISRE I 7 & i A K 70 B 2 3 FVAEE 75 36, G1-G3BIAE A )M 4 FHrid); (E) &5k HaibiA

Figure 3 Identification of a new form of Phragmites australis

(A) Phragmites australis f. Goldstripe in natural habitats; (B) Spikelets of goldstripe reed (bars=5 mm); (C) Identification of ploidy
level by the flow cytometric analysis on the goldstripe reed nuclei; (D) The size difference of a DNA fragment (from trnG-UCC to
trnT-GGU) as revealed by PCR between goldstripe reed and Arundo donax var. versicolor, A. donax (Ad) produced a 607 bp
band; common reeds and goldstripe reed produced 1069 bp bands (Pa indicates Xiaoginghe reed C6, DR and SR indicate desert
dune reeds and swamp reeds growing in the Hexi Corridor, and G1-G3 are all goldstripe reeds)(M: Molecular marker); (E) A type

specimen of goldstripe reed
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Table 4 Phenotype comparison of common reed and gold-
stripe reed in Cuihu Wetland Park, Beijing (means+SD, n=16)

Sample Height Diameter Seed setting Flowering

P (m) (mm) rate (%) time
ffggmm 3.6£0.2 8.70+0.80 16.8+7.1 Mid-August
Coldstripe 5 6,02 7.42:0.75 06+02 2Ty Septem-
reed ber

% N4 % 7% (P. australis var. australis f. Gold-
stripe). FHV QAR A I, <8 5% 36 R AT 40K
/NN(3.98+0.17) pg, & /\fEIAE(E3C). HAT, &
F B AEAL R XE FEBUD W, A AT T DA
WAL BT ARG, WL, &%
% AR AR A (EIBE) R A7 T & # M KA i Y bs A
TE(BJTC004950), HARHEIR QI R:

The most significant difference between gold-
stripe reeds and common reeds is that the leaves
have white or light yellow stripes, and a lower
growth rate and a late flowering time. Goldstripe
reeds are 2-3 meters tall, stem diameter 0.4-1.0
cm, leaves lanceolate linear, 15-28 cm long, 4-10
cm wide, flowering period delayed 1-2 weeks
compared to common reeds, panicle purple or
brown, and the number of seeds has decreased.
Goldstripe reeds have well-developed rhizomes,
erect stems, and dense spikelets on panicles.
Spikelets are about 810 mm long and contain 3—-6
florets; glumes on the spikelets, lemma and palea
of the floret are purple or brown. The glume and
lemma has 3 veins. The apex of lemma is long and
acuminate, the base plate is extended, and the
dense filamentous pubescence on both sides are
slightly longer than the lemma, and it is easy to fall
off from the joint when mature; pistil 1, stamen 3,
anther 1-1.5 mm, purple or yellow. Mature seeds
are brown with filiform pubescence at the base. The
presently found goldstripe reeds are all octoploid,
with a genome size of (3.98+0.17) pg.

2.4 g

WAL SR, P AL X AR T A R R K,
#3600 hm?, FAEREE L SEFEE . batHX
% E B T K E K R A K R, 2 T AR
(0 78%; 17 25 4 A TH] AR 5 K 1) B 557 2 S5 WS 80 2 1

FRPGEE: AERTHL DO 3 R PCRES AL ZHE 701

(39.9%) A A M (13.0%); T 7R« ¥ 1T
7K E T AINE RS AW B, P AR (R ).
T I g A M ORI, BRATT A BAL 3 2 LU\ Ay
F, 41462.5%, FHAR VU, T H 28065 1 1 2
AARAELE—, TEW MRS EMLAX 4. H
SEAE R 2E 40 A0 X, WG 30 3 b A6 S A M 1
B B — A M P 3 (8X), TEAS 22 AN PR Tk v A ZE A
FHEE, AL stigstp A m e, HsL b, XM —1R
AVEMR B IR AE 2 B R g h A K
o4 11k Bl (Haslam, 1971; Burdick and Konisky,
2003). EXFHELL N, HEMBMHEDMRAES H %
GfBWR A . 5 B — R 3B Ph R A B 0T LU 2 7
IR FIEE, TETIT P I (T R /)N i VAT 45 )Tl B o
KR RGN E NS MG L 28T (K2, &£
3). FIH M SEADNA R BUHAT A RLVR RS, KIIL
HHLX P PR, BT AR WM~ % R
(Eller et al., 2017). &4, XML 2 SR
P IR A R LA M ANTE A, HEW TR S
HETFHA K.

CLANTE TR ARSI, BRATTVEH VL EE FAG I 25 25 I A P
BEMIIE L. TEMFLZ0.15 hm?[REHs A K& 506
T 22 5 W S 1K 7 265 e B (12D). EAT TR B 1
P4k /I (Cx{H ) 9 (0.499+0.019) pg, 45 5 & Hik
3.8%. X5 RIE T BRINFIALSE I 11661 1 25 FEAAR 1)
LR35 5 2 B0 24 (Meyerson et al., 2016). Ly,
C1 5 [ 2 b 1 X5 AL D O i A o e A, BRI 2
K/N9(2.010.09) pg, 23 AL 5 (AT A1 o 46
RIE, DU 35 2 R AI SE M (AR 5k B, (HAE T
PN L\ % 4K 75 % A ¥ (Clevering and Lissner,
1999). HITIX64N P BRI A K IR ARL, (/3 T
WIHEAMERTEAS AN FE B A% H B EA AT L AT,
VU5 fk P Ik m M A F R ZEm T HESMN
fE A% 3 (C2-C6) . A 45 1t 5 Meyerson %5 (2016)
Xof 2 YR T RN AN b S8 I IO £ 4 2 2 ) ik S5 R —
#, (A 5Raicu®s(1972) 38 )\ 57k 7 % B A 8w 1)
PRESATHDHE AR ZE M 25 AT o ARABFRA TSR &
— R R, BATN AP RO SR
A B BAF XS ROC R AR, (EERIR,
FAT 2B & XTI T KR HEA
[ 2 4b, ANERIBUY . INERI SRR FE LR A2 1
Pl A R ES, FEFEA, Bk eaE2,
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Morphology and Genetic Diversity of Phragmites
australis in Beijing

Xi Zhang, Tianhang Qiu, Anan Wang, Huajian Zhou, Min Yuan, Li Li, Sulan Bai, Suxia Cui’
College of Life Sciences, Capital Normal University, Beijing 100048, China

Abstract To understand the distribution and diversity of Phragmites australis in Beijing, we carried out field investigation
to Beijing’s major rivers, wetlands and reservoirs, which reveals that the total area of reed populations has reached more
than 600 hm? in Beijing. The ploidy level is dominated by octaploid, followed by tetraploid. In larger wetlands, the single
community of octoploid occupies a dominant position; while in shallow urban rivers, the mixed populations with different
morphological, ploidy and genetic diversity are common. There is no significant correlation between the plant traits and
ploidy level variation. Six different reed clones were found in Xiaoging River, all belonging to P haplotypes. The haploid
genome size of all clones ranged from (0.499+0.019) pg, with a coefficient of variation of 3.8%. These results show that
there is no correlation between phenotype and haplotype. In addition, a reed variant with versicolor leaf characteristics
was discovered and named as Phragmites australis var. australis f. Goldstripe. The morphology and genetic diversity of
Phragmites in Beijing provide valuable resources for future study of the relationship between reed genotypes and envi-
ronmental adaptability.
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