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Structural features of leaf epidermis and stem of different populations of Solidago canadensis and
CCA analysis of the structural features with environmental factors CAQO Fei, LIAO Yuan, MA
Ling, QIANG Sheng® ( Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095,
China), J. Plant Resour. & Environ. 2009, 18(3):1-10 '

Abstract: The structural features of leaf epidermis and stem transection of 45 populations of Solidago
canadensis L. collected in East China and transplanted in the same habitat were comparatively observed.
The correlation of population distribution, structural features of leaf epidermis and stem with
environmental factors were studied by canonical correspondence analysis (CCA). The results show that
trichomes on upper and lower epidermis are all uniseriate multicellular non-glandular trichomes, and the
trichome density of lower epidermis is higher than that of upper epidermis. The cell shape of upper
epidermis is polygonal and the anticlinal wall is straight or arched, while the cell shape of lower epidermis
is usually irregular or polygonal and the anticlinal wall is slightly straight, arched or sinuolate. Stomata
barely distribute on upper epidermis and mostly distribute on lower epidermis. Stomatal apparatus is
anomocytic type, and stomatal shape is mostly subcircular. The trichome density of epidermis, stomatal
density, length and width are significantly different among populations. Populations distributing in dry
habitats have higher trichome density of epidermis and smaller stomata, while populations distributing in
humid habitats have lower trichome density of epidermis and bigger stomata. The stem transection is
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composed of epidermis, cortex and central cylinder. The structures of epidermis and cortex in stem are
not significantly different among different populations, and there are significant differences in the vascular
bundle number (8. 05 —13.39 mm™") and percentage of pith area (25.7% -49. 5% ). There are
differences in the plasticity index of structural features of leaf epidermis and stem among different
populations, in which the mean plasticity index of stomatal density is the highest (0.38), and that of
percentage of pith area is the lowest (0.13). The results of CCA analysis show that the structural features
of leaf epidermis and stem have a greater correlation with soil humidity and latitude, and there is a
positive correlation between density, length, width of stoma and soil humidity. The vascular bundle
number, density of epidermal trichome and percentage of pith area are negatively correlated with soil
humidity and latitude, and the correlation of population distribution with soil humidity and latitude in
location is great. The adaptive differentiation of S. canadensis in morphological features benefits its
invasion in different habitats, and those variation of morphological features may be maintained by
vegetative propagation to increase success rate of invasion.

Key words; Solidago canadensis L. population; alien invasive plant; leaf epidermis; stem; structural

feature; environmental factor; CCA analysis
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Table 1 Status of Solidago canadensis L. populations
g 1) 2)
. 8 T i W
lation Location Longitude Latitude Habitat humidity”  density?’ Altitude
BB $H Bengbu E 117° 12" 54" N32°33'03" | X N%EHL Wasteland in factory 1\% 1 4
CZ1 ¥ Changzhou E 119° 35" 41" N31°28'32" 3k Vegetable land v I 2
CZ2 ¥ 4N Changzhou E 119° 35" 33" N31°28' 29" 4%H Farmland v | 6
DF K Dafeng E 120° 20" 42" N33° 10’ 32" 3 A]3EHE Wasteland in vegetable land 1\ i1 0
DY  FHBH Danyang E119°21' 54" N31°33' 11" /ARl Highway side 1\ I 8
HM  ¥|7 Haimen E 121° 07" 53" N31°32' 24" B&17%H Roadside wasteland I I 1
HZ1  #7#{ Hangzhou E 120° 07' 52" N 30° 09’ 18" A3EH7HE Wasteland nearby levee I 1 5
HZ2 % Hangzhou E 120° 11’ 07" N30° 10’ 50" {W3/135H Riverside wasteland v I .0
HF B Hefei E 117° 10" 30" N 31° 28" 29" ik 2% 71 36 #y Vegetable land in side of v I 2
expressway
HN  #E§ Huainan E117° 02" 38" N32°24'07" | R4h¥EH Wasteland out of factory v I 4
JX F N Jiaxing E 120° 26" 41" N30°27' 03" ¥iih3=#h Lakeside wasteland \" I 6
JY1  7T.FH Jiangyin E 120° 09’ 44" N31°30' 52" /A§&kih Highway side i I 0
JY2  7TPBH Jiangyin E 120° 09' 05" N 31°30’ 15" 3 Riverside m I 0
JY3  YLBH Kangyin E120° 04" 16" N31°31'50" J %X Roadside in development area 1\ I 6
JH 4:4£ Jinhua E 119° 23" 24" N29° 03’ 36" (| FJ5Hb Wasteland on a hill 1 I 1
1] ¥EYL Jingjiang E 120° 08" 36" N31°34’'49" [ XHNFEH Wasteland in factory v I 8
KS E 1l Kunshan E 121°02' 09" N31°12'57" ZH[E%EH Wasteland in farmland 1\ I 4
LYG #HZ# Lianyungang  E 119° 14’ 29" N 34° 26’ 31” 53k s Wasteland nearby wharf 1\ I 2
MAS L #gl) Maanshan E121°22' 18" N29°31'19” T3 | On river levee | m 4
NJ1  B§%% Nanjing +E118°31749" N32°00' 51”7 #1354 Wasteland nearby farmland I I 0
NJ2  Bi%{ Nanjing E 118°22'59” N32°02'26" & MHA]$EH Wasteland in farmland I I 6
NJ3  Bi%L Nanjing E118°31'25" N32°03' 06" HEKI:H Wasteland in development area I I 10
NJ4 B3 Nanjing E 118° 317 22" N32°03' 44" M3l Hh Wasteland nearby vegetable land I I 25
NJ5 %% Nanjing E 118° 31’ 18" N 32°05' 27" A% H [H] 7 th Wasteland in farmland n I 38
NJ6  Bi&T Nanjing E 118°29"39" N32°01'55" {5[@l Nursery v I 33
NI7  Bi%T Nanjing E 118° 30’ 13" N32° 01’ 27" HbiiFssh Wasteland nearby vegetable land \'% I 14
NT1  #5i# Nantong E120° 27 01" N32°00' 57" J IK4MESHE Wasteland out of factory I m 15
NT2 &5if Nantong E 120° 34’ 52" N31°29'27" A Highway side i I 5
NBl i Ningbo E 121° 36’ 59” N 29° 52’ 05" A4l Highway side N I 6
NB2 “F¥ Ningbo E121°21'57" N29°31’'14" {#H Nursery m I
RA  F§% Ruian E 120° 22’ 12" N 27° 28’ 12" Ij_F3EHE Graveyard on a hill % 1 36
SH1  _|-¥ Shanghai E121° 11' 06" N31° 07’ 58" #: [ Flower nursery v mn 1
SH2 | Shanghai E 121° 117 07" N31° 07’ 56" #SHIZI5:H Wasteland nearby paddy field m I 0
SH3  _E# Shanghai E 121°23' 01" N31°08'43" JT314%Hh Riverside green space 1\ I 0
Sz FM Suzhou E120°23'30" N31°11'45" BE#13%Hh Roadside wasteland I I 10
TC KA Taicang E121° 04" 26" N31°24'48" kHEHTEHE Wasteland nearby levee il 1 0
TX FE X Taixing E120°01' 23" N32° 06’ 07" Ps175H8 Roadside wasteland I I 0
TZ M Taizhou E119°31'54" N32°18 04" [ KHMEEHE Wasteland out of factory 1\ I 0
TL1  4iB§ Tongling E 117° 28" 54" N 30° 33’ 49" #3 F On lake levee v I 36
TL2 4% Tongling E 117° 297 01" N30°33' 50" 4k Railway side I I 20
WX &8 Waxi E 120° 09' 19" N 31° 17’ 02" J X Py Fic i Wasteland in factory v I 0
wJ HYL Wujiang E120° 23’ 02" N31°01'22" ‘RHEATEH Wasteland neatby farmland ] I 0
WH 3E# Wuhu E 118° 137 15" N31°13’ 15" 2K HTEHI Wasteland in school I I 2
n YT Zhenjiang E 119° 20" 04" N32°05'27" 3 Vegetable land v I 2
Z)2 ST Zhenjiang E 119° 14" 30" N32°07' 49" J X P%H# Wasteland in factory I I 0

DI

Coverage of umbrage 0% ;

BT Extremely dry; T FH& Dry; I : T4 Relatively
I: WHBEERO% ~25%

25% —50% .

dry; IV: 829 Relatively humid; V. 278 Humid. 2 T ; WEHEEE 0%
Coverage of umbrage 0% -25%; M. #EEEE 3 25% ~50% Coverage of umbrage
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Olympus BH -2 %I 5 13 5% W48 25 i1 U T 454, 7
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BAETHE , MEHERSENER.
1.3 #HigaE

%% Valladares 21" 1A R B 2L - M FRIE
f 3 R VT 3 MR R TR B = 1 - R/ ME/ R K
H, HEREEHEE SABE SILFD BAKE
WZEE S RO B DR E S 4 e AT A AL
B, 3% F MVSP 43 Br 2K 4 3 47 St 5 X 5L 43
(CCA), SRFH SPSS 13. 0 RM4Xf 2 MRt T —
TTHES B ERR
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2.1 AREBEMHEEEHBEDILE

2.1.1 AEREGHAKE WER-FBELAF
R B SRR N B T REBARE BT
i, BEEY R BH| LK AAER S, b 2 LB
MA (BRI -1), BAEHN TREBHEEYK
FrEEE (BRI -2,3), BARREEFREM A
F TEEEFEFRHEBER(KR2), K JH(&
48) NB1(T#) NT1 (538 ) #l RA(F%E) S5 S RE
B b T REBEERK, W ZI (L) JHN(#
) HZ2 (Bo) SRR A L P REEBR D
X SRR ATAL B A A O, K TH A1
NT1 JEREHSAL T TR AR TR B b, 1 211 JHN F
HZ2 BT A S5 AR L BRI

2.1.2 REmmeBEIHE NERXK—-EEELS
BB 8 R LR A 20, HERA
BEOPHEEOR (BRI -4); FTREGABERE A
REMIE 0T . HrhIWorJE T R B 4 M e JA]
BER B 2 PR BRSO, B HZL (BLM) |
NJS (R L) F1 SH3( 1¥#g) (2 FEMI -5,6,7)
& KSR ) JHZ2 (FiM ) F1 MAS (S #1l1) %5
Hh—SEFEREM F B F 2 R 4R IR SR B 2 O IR AU
(F2FEMI -8,9,10),

2.1.3 &ALBHMAHE [ SHI( R#E) EREH
B EREEAESIL(ER T -11) 5, HAaf Rt

MR ERYESIL £ BN TREHER
Ao , B FLERBENL AR ki (R T -12) .

g kR b4 SRR A R ALER R AL
I % (anomocytic type) , " fLJE FA 21~ L L IR
DB I -13), B T4 4 -5
Yk L e R

&k —BEEARERNH AL EEE N
BER(FE2), HF LYCGERE) BRNSILEE
5ok, EHS LB EE N 358 mm Y NBI (77 I%) JEBF
MBS LS E R, FHRILEE Y 169
mm %, X2 N EBEFTAL A ) AT e, H
E— IR F , 280 Tl AR m ER AL
MBI, AT THRAESET R R r SILEE
— BN, .

mEk—HEESBEHIIAKEMEEAR
T2 (£2), BHEAEETEBREHIILELR W
SH3( b7 ) #1 NJ6 (BI &%) fEE, M THRAES T E#
SFLEBDN, I HZL (BLH ) (SH2 ( 118) Fl HM (%
)RR, RN SIEREERE
2.2 FAREHZTHUASHSTENILE

Mgk — 4 A ZE R B Y b DO A,
ERCYI I B R R R AR 3 IR LA (B
[ -14,15), B&E3FRT & Hoflie K. E2RMBE Y
L AEHOAESREBAHEER(R3). #E
BEYEAAKEN( mm) 3 TFRTRERETH
IY1(JLRR) #1212 (L) FRBHMAEE RHBER
£, 4y 5k 13.39 F1 13,15 4~ MRS T T 536
BT HZL (BN BB S KB R R, A K
BEHN (1 mm){LF 8.05 1,

KERETEHAE AR ER(EKI),
BEM AR A 4 e R ORI N SH3 (L) SRR, X
49.5% ; Bx/Mh HE (G RR) R 8, AR 25.7% ,3X 2
A FERER A B ECAIR T
2.3 AEAESEHRENMEENFENTEMEIER
S

45 Mgk — B AR R R R B M 2R M RRAE
HIRT RS R E R, A RETRERETH JH
(448) EBEM T R ESALEE T B EEoR K
(0.59) , TR IEFE T i JCEL) BRI TTE
YIS BR/N0.21) sHN (e ) BREM i EREEBH
BER[ MRS ROR K (0. 62) , T IX(FE2%) EHAR
/N(0.08) , X2 MERE A KEREARE T, %
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> Table 2 Comparison of structural features of leaf epidermis of different populations of Solidage canadensis L.
[ o TRERE TREAESHE HE B /mm
Popu- tomzit:l feature of lower epidermis Cell feature of lower epidermis Trichome density
lation  BHE/mm KB/ pm FEBE/ pm R R BER T TERE .32
Density Length Width Shape Type of anticlinal wall  Lower epidermis  Upper epidermis
BB 246JKLMNOP  27.84C  22.99EFG £ Polygonal I Sinuolate 210PQRS 14DEFG
(w4} 269FGHIJK 30.99BC 31.33BCDEFG AHNIE Iregular  EPETE Sinuolate 18ST 9LMNOP
CZ1 244KLMNOP 28.76C  28.53BCDEFG %3113 Polygonal KT Sinuolate 30H1J 9MNOP
DF 291CDEFGH 29.71BC 22.42FG Z 1 Polygonal I Sinuolate 34EFG 8MNOPQ
DY 235MNOPQ 29.31BC 26.02BCDEFG RPN bregular B IETE Sinuolate 27JKLMN 17CD
HM 262HIJKLMN  26.78C  24.18CDEFG AP bregular  1RIET Sinuolate 29HIJK 10HIJKLMNO
HZ1 211QRST 30.07BC  23.17EFG £ 31 Polygonal F-HIE Straight 24LMNOP 8MNOPQ
HZ2 280DEFGH 30.40BC 24.47CDEFG AHLNFE Iregular B PTE Sinuolate 16TU 80PQ
HF 195TU 32.60BC 26.37BCDEFG FHIE Iregular  ¥RIETE Sinuolate 32FGH 14DEFG
HN 310BCD 30.27BC  24.56CDEFG AHME Iregular ¥R IEIE Sinuolate 16TU 7PQ
X 283DEFGHI 29.99BC  30.53BCDEFG AHIE Iregular  BIEIE Sinuolate 24LMNOP 11HIJKLMN
JY1 245JKLMNOP  31.56BC 30.37BCDEFG Zih ¥ Polygonal I Sinuolate 271JKL 1THJKLM
JY2 233NOPQR 33.05BC  34.08BC AHNIE Iregular B IIE Sinuolate 31GHI 15DEF
JY3 276EFGHI] 33.99BC 32.07BCDEF AHNE bregular  EPFIE Sinuolate 25LMNO 101JKLMNO
— JH 193TU 29.59BC 23.40DEFG £33 Polygonal F-HE Straight 55A 18BC
-5 b 300BCDEF 31.20BC 27.77BCDEFG AN Tregular R IEI Sinuolate 19ST 10JKLMNO
KS 284DEFGHI 33.65BC 28.02BCDEFG AHMIE Iregular B IETE Sinuolate 241LMNO 12GHIJK
LYG 358A 31.24BC  30.33BCDEFG RHNFE Irregular B PETE Sinuolate 30HI 15SDEF
MAS  246JKLMNOP  33.08BC 28.34BCDEFG AHNFE hregular I Sinuolate 28HIJK 13FGHI
N1 210QRST 31.55BC 25.31CDEFG AHI Irregular ¥ PEIE Sinuolate 35DEF 9IMNOP
NJ2 307BCDE 28.91C  24.97CDEFG AHNWFE Iregular B PETE Sinuolate 25KLMN 12GHIJ
NI3 203ST 33.17BC 27.33BCDEFG AHNFE Iregular LI Sinuolate 14U 8NOPQ
NJ4 217PQRST 30.89BC 25.61CDEFG AHNIE bregular KT Sinuolate 20PQRS 80PQ
NI5 276EFGHIJ 30.53BC  26.11BCDEFG Z 317 Polygonal SEE Straight 24MNOP 16CDE
NJ6 276EFGHI) 37.85AB 35.86AB A Imegular  EIKTE Sinuolate 20PQRS 60
NJ7 250JKLMNO 30.05BC  26.99BCDEFG AHNIE regular B PETE Sinuolate 23NOPQR 11HIJKLMN
NT1 327B 30.69BC  26.42BCDEFG £ 31 Polygonal SEE Straight 43C 16CD
NT2 204RST 30.07BC 33.19BCD Z387 Polygonal SE-HIE Straight 210PQRS 8MNOPQ
NB1 169U 33.00BC 30.05BCDEFG AHNIE hregular BT Sinuolate 46B 20B
NB2 247JKLMNOP  31.35BC 29.86BCDEFG AR Imegular B IFHTE Sinuolate 34EFG 80PQ
s RA 269FGHIJK 27.18C  24.84CDEFG %3517 Polygonal FHE Straight 45BC 23A
{ ) SH1 297CDEFG 31.34BC  26.51BCDEFG AHWF Imegular R PEIE Sinuolate 210PQRS 13FGH
SH?2 2571KLMN 29.44BC  21.71G AN Iregular BT Sinuolate 26JKLMN 80PQ
SH3 265GHIJKLM  41.50A  43.44A £ 1T Polygonal ¥HIE Straight 30HIJ 15CDE
SZ 270FGHIJK 30.56BC  29.65BCDEFG AHE Iregular BT Sinuolate 34EFG 13EFG
TC 262HIJKLMN  31.57BC 32.49BCDE AHMIE Irregular BRI Sinuolate 38D 16CDE
TX 2200PQRST 28.92C  25.15CDEFG AP Iregular  WIET Sinuolate 27JKILM 10IJKLMNO
TZ 320BC 30.11BC  28.30BCDEFG %351 Polygonal SEHIE Straight 30HIJ 9MNOP
TL1 219PQRST 33.43BC 28.21BCDEFG AHNTE Iregular B IHIE Sinuolate 25KLMN 7PQ
TL2 237LMNOPQ 32.83BC  26.87BCDEFG Z 317 Polygonal SFEIE Straight 19RS 12GHIJKL
WX 286DEFGHI 30.59BC  27.57BCDEFG £ 31T Polygonal SEHIE Straight 26KLMN 10KLMNOP
W] 2240PQRS 31.85BC 30.23BCDEFG Z1¥% Polygonal SEHE Straight 20QRS 9MNOPQ
WH 261HIJKLMN  31.13BC 24.76CDEFG 3417 Polygonal F-HIE Straight 36DE 13FGHI
an 305BCDE 31.75BC 26.97BCDEFG AHNE Iregular BT Sinuolate 18ST 6Q
r— 7J2 267GHIJKL 33.26BC 28.75BCDEFG AIEIE Iregular B IETE Sinuolate 23MNOPQ SMNOPQ
; BB, i Bengbu; CZ: # M Changzhou; DF. K3 Dafeng; DY: f}PH Danyang; HM: ¥§{] Haimen; HZ. #iH Hangzhou; HF. & fE Hefei;
"@h HN: ¥ Huainan; JX: 3% Jiaxing; JY: YL B3 Jiangyin; JH; &4 Jinhua; JJ: ¥§7T Jingjiang; KS. E 1lj Kunshan; LYG. E
— Lianyungang; MAS: D #;(l] Maanshan; NJ. Rj&¢ Nanjing; NT: @il Nantong; NB: 57} Ningbo; RA; Bt Ruian; SH: ¥ Shanghai; SZ.

7 Suzhou; TC. KB Taicang; TX; )% Taixing; TZ: Z&JH Taizhou; TL: 488 Tongling; WX: 4% Wuxi; WJ; RIT Wujiang; WH: JE#
Wuhu; ZJ: 4471 Zhenjiang. [@%]HA RHKEFRERRIE 1% KELFER £ 3 Different capitals in the same column indicate the significant

difference at 1% level.
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Table 3 Comparison of structural features of stem transection of different populations of Solidago canadensis L. n
W AEREC WARREAL/%|| BE  RERE MEEHEAW|| BE SRR SRERESIL%
Popu- Number of Percentage of Popu- Number of Percentage of Popu- Number of Percentage of
lation  vascular bundle? pith area lation vascular bundle? pith area lation vascular bundle? pith area
BB 11.24ABC 36.3CDEFGHIJK I 10.96ABC 39. 6BCDEFGH RA 11.77AB 42.7BCD
CZ2 10.90ABC 31. 8JKLM KS 11.32ABC 36.0CDEFGHIJK || SH1 12.10AB 36.5CDEFGHIJK
CZ1 11.52AB 34. SEFGHIJKL LYG 12.45AB 40.0BCDEFG SH2 11.77AB 33. 8FGHIJKL
DF 9.46BC 40. 7BCDEF MAS 10.41ABC 36. 1CDEFGHIJK || SH3 11.18ABC  49.5A
DY 10.52ABC 36.9CDEFGHIJ NJ1 10.98ABC 37.4CDEFGHI) SZ 12.45AB 46.1AB
HM 10.77ABC 32.8HIJKL NJ2 10.61ABC 35. SEFGHIJKL TC 9.24BC 28.8LM
H7Z1 8.05C 35.9DEFGHIJK NJ3 11.23ABC 39. 1CDEFGH TX 12.10AB 38.4CDEFGHI
HZ2 13.37A 39.9BCDEFG NJ4 9.37BC 39.6BCDEFGH TZ 11.77AB 36. 0CDEFGHIJK
HF 10.64ABC 25.7TM NIS 10. 88ABC 33.4GHIJKL TL1 9.65BC 33. OHIJKL
HN 9.54BC 41.3BCDE NJ6 10.91ABC 34. 8EFGHUKL TI2 10.42ABC  29.8KLM
X 9.60BC 39.2CDEFGH NJ7 10.46ABC 31.0JKLM wX 10.84ABC  37.5CDEFGHIJ
)41 13.39A 36.8CDEFGHI) NT1 10.29ABC 36.4CDEFGHIJK | WI 11.38ABC  35.3EFGHIJKL
JY2 11.55AB 42.8BC NT2 11.84AB 38.4CDEFGHI WH 9.51BC 40. 7BCDE
JY3 10.72ABC 35. OEFGHIJKL NB1 10.13ABC 34. 6EFGHIJKL zn 10.07ABC  33.0HIJKL
JH 10.44ABC 39.1CDEFGH NB2 11.48ABC 37.2CDEFGHIJ 7)2 13.15A 38. 7CDEFGH

UBB. I Bengbu; CZ: ##H Changzhou; DF: K3 Dafeng; DY: 1§ Danyang; HM: #3]7] Haimen; HZ: 4§ Hangzhou; HF: & Hefei;
HN. #@§ Huainan; JX: 2 24 Jiaxing; JY: JIBH Jiangyin; JH: 44 Jinhua; JJ: ¥5 VL Jingjiang; KS: B Il Kunshan; LYG: % = #
Lianyungang; MAS; D #%il] Maanshan; NJ: B 5¢ Nanjing; NT: ®338 Nantong; NB: F°Jf Ningbo; RA: Fi% Ruian; SH: ¥ Shanghai; SZ.
FM Suzhou; TC; KA Taicang; TX: % Taixing; TZ: Z&JH Taizhou; TL: 4388 Tongling; WX T4 Wuxi; WI: 7L Wujiang; WH: FEW
Wuhu; Z): $E7T Zhenjiang. [FFIH AR AE FHIRE 1% K¥ LER {2 3 Different capitals in the same column indicate the significant
difference at 1% level. 2 ZEAF BB E1E 25T | mm & BF 9 [ 488 50 & Number of vascular bundle indicates the vascular bundle number in

1 mm length of stem transection,
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Table 4 Result of canonical correspondence analysis ( CCA) of structural features of leaf epidermis and stem of different populations of

Solidago canadensis L. with environmental factors

o #H% A% Correlation coefficient ﬁﬁE{E %Vfﬁﬁ@% BEAE - ﬂ:iﬁ*ﬁ 92% B
‘Axis Hpr B IR R HERE Eigen- Accumulative Correlation coefficient
Latitude Longitude Ahitude Soil humidity Shade density value contribution rate of feature-environment

1 -0.7711 0.220 0.051 -0.692 -0.162 0.026 78.755 0.626

2 -0.434 0.057 0. 820 0.389 0.407 0.005 93.035 0.349
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Fig. 1 The ordination diagram of canonical correspondence analysis ( CCA) of structural features of leaf epidermis
and stem of different populations of Solidago canadensis L. with environmental factors
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Fig. 2 The ordination diagram of canonical correspondence analysis (CCA) of population distribution of
Solidago canadensis L. with environmental factors
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BEAiERH Explanation of Plate

BRT 1-13. IER—B R R EMIRE: | RESHRREE; 2. RERES; 3. RTEESE; 4. R LREHN; 5. 5% HZL(FiM)
JERER T REAN; 6. 78 NIS (B950) R TR BN 7. /R SH3( L¥8) BB T RIZ4; 8. SR KS(BIL) BB FREMM; 9. 7 H2
(HU) BB T R4 10. 1 MAS( 800 BRIO T R 11, 7R SHI( L1) B LRI 120 R TFRESIANHA; 13. 7F
MBI 14, ZRUHESWERE; 15. XBER.

Plate I 1 - 13. Structural features of leaf epidermis of Solidago canadensis L.. 1. Showing multicellular trichome; 2. Showing trichome on upper
epidermis; 3. Showing trichome on lower epidermis; 4. Showing upper epidermal cell; 5. Showing lower epidermal cell of HZ1 ( Hangzhou) population;
6. Showing lower epidermal cell of NJ5 ( Nanjing) population; 7. Showing lower epidermal cell of SH3 ( Shanghai) population; 8. Showing lower
epidermal cell of KS (Kunshan) population; 9. Showing lower epidermal cell of HZ2 ( Hangzhou) population; 10. Showing lower epidermal cell of MAS
(Maanshan) population; 11. Showing upper epidermis of SH1 ( Shanghai) population; 12. Showing stomatal distribution on lower epidermis; 13.

Showing anomocytic type stoma; 14. Structural features of stem transection; 15. Vascular bundle in stem.
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CAO Fei, et al: Structural features of leaf epidermis and stem of different

populations of Solidago canadensis and CCA analysis of the structural

Plate 1

features with environmental factors

See the explanation at the end of the text
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