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Table 1 The materials of Solidago canadensis
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1.2.3 KlasonyZNERREE =
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N BE i AL E e £ 58 TR 3 AN DI o) S I B
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FHFHOLYMPUS-DP71 RIS CCDRE KL . K
LEF ) Fasga et 4] Fr 18 i F Image) 8k 44
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QuantifasgaffifF 4L 2, T 2 ZEFF V) A [ Fasga
Yoty 8 1 (ZhangZ52013). RSP FE B 25 5T
AN [FZH 23R Jo 2 A 1 T RRUFN G 2 15 B2 3l ik i
A AH AR R T 2 0 FL 2R (%) R ], hykm]
P B AT H A AT R NFRE .
1.3 BRI G H
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Fig.1 Comparison of plant height and stem diameter in differ-
ent stages of the three populations of S. canadensis
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Fig.2 Comparison of lignin content in different stages of the
three populations of S. canadensis by two methods
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2.3 Fasga’i K QuantifasgaiZlE MEX—ETE
INMIEMEAE LY BNHENARZELESR

W %% F FasgaiZ 0 i 55 K — k7 5 163 b B b
FEAN A 2 B I I 22 HE ) et 45 B (B13), K
ety J5 N5 K — B A8 O 4R 2 23 b ) e 3
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(1) HE 0 LA S B2 DX 30 S I W . &R AR
KA ) e ta 22 e AN B3, U ZE AT 9
PRI A JoT 08 e 2 T AR B G R P 350 B R 1
EU A B A 3 AN BB B U0 i G B T DL R B,
ZHW AR 5T 5 44 (02 2 50K, NBMUA A 57 348
AR, Pk

53 M1 H Quantifasgaid &L ZHW A A= K A3
AR ZE AT I Fasga de V) F (K14-A) 19 2 ZEFF K
JRZ A AT M 2k (K 4-B), AT LRI A [R]— I
ANFEZEFF IR RM D ML —E N ER. 539
XA Hh 2 2 AN SR B 7y, FETH RSP IME, 1
BT ZHW ZEFF ) 5 5 R o A i KA AR FE T2
HUE(K4-C)o 1ZI HIZHW A J5 58 ) AR T AL
S35 A v B R 5.3554, ZRIABINREE . H
Quantifasgayk &AL AT 5T HH B3N FPEE AN 2R KBS
HHZE 0 B A A 5T AR i 2= A S L (5), K
P A K T 2 ) B 8 A A S5 S, el A 1) A
FWKTFERYAEE . IR0 (8] 45 41 21
AR FEAZE T 3 BARILAE A E, ZHW R AT
AT = AR FE SHMBR LA B % = TNBM
PR

3 iTig
3.1 MMEA—HRELINMIBMEER T EFF AR
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AHFICRIN, FXTT AR, InEX—8aaE
3 AR AR R . 2 EASA B E K,
HASE AR R R B R E 22 8K, ZHW FF PR
s 2EAEKERRPR(EL). X420,
AT 5T BT R A K B A AS (7] J 2 0 B 1 in
KM A K KBRTERRZE, GEH T
R 22 R T
3.2 KlasonEFITGAEH AT A FUEMEKX—#%
BUEENARZEE

B 2K KR E, KlasoniEAITGA M
R = = R T, TR — RO

W MAEKRE SRS KRR R
AT T, 3AS MR ZE AT AR KA A AL R
JRE &, MG AR 2 57 X Ui BH B &
ZHMERE, ARMEZERKE R B 5
tho fEFRkE S ZEARIW TR (KL, ZHWR R4
KBS  TAEAR 5T 3R 2 & A 58 (K12), E AL
I, KlasonVEMAFHZHWM B IR TR &85
NBMF{#E A, 358 28 THMAEE, TGAVEN
BZHWF AR = & ERiK. CHTFZHAR
KPEEHMARE G SRS, ZHTEAR R
2= S 20 A B ) AiE Fi A AN T FELAS 25T K (Fan
£52006; Blum 2011; Bellaloui 2012), iX M f## 1A
2 BGAIHZHW B 5T R & & d /b, bk e A
EHEAHR K,

TEAME T, X5 AR [FIFE i FH TGAVE A A
JR A EE T KlasonyZE M A HIME, X —45 R 55
i Bt 5 45 3 1 25 S AR L (Brinkmann4$2002) .
TGAVE F BAEH T A 1 [#B-O-4%, Rki% )y
TR 2 W B-O-4 B A it 25 75 e 1 A% 1 7 ¥
(Suzuki®$2009), {H 245587 FHAh AL (1 A0 5= 5 n
C-CHEZ 5 T A 2 H 4 [A] 1) 2 & (Ralph%£1995),
AT &, KlasonyZ 45 (1 A it 28 2 & Re L 4 1 1Y)
BRI EAK A 7 & 75 & (Hatfield fllFukushima
2005). KlasoniZkill 43 1) B2 A i 2= 7 SEHMFT
e 2 TNBMAHRE(E2-A), HTGAVENIE
HMF#E 5 NBM AR AT 2= & 2 AHBU(E2-B), Wit
BTHM P 22 FF B ORI 35 & =, (HB-0-44Y
AKRBTER & SNBMAHALL, BIHHMAF#FEC-CHYA
RO ERmE. F L, REEA S B R =
(core lignin)FIIK 2 A i & (non-core lignin) i #f1, =
BRRRO T S ERGEIC-CHATERAY,
AR T 18 5 25T BB 5 P AN BT 1t A 1R R3S
Bly; MARSRA TR N AR it 2 B AR 0 45 & 07 U
B, 2 AB-O-48UK i 2=, BN nT DUA R i 22 4
LS A 73 (CaslerFlJung 2006). AHFer g
K — KL B AE3 A i B b 22 FF AN [RRE M 0 AR ot 2=
TERIL 2 R, WA X L AR A A
[F) P 2 AR, X0 Tk — 0 B B K —
TN AR A ER
3.3 XFFasgafiQuantifasga’% Al E M4 F1E =0
EMEXR—REBERETKRRZEE

RIFRFAEAEN THEDMAEKKE . Ui,
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B3 N R — B AL 3T AN R AL K I (¥ 25T V) Fasga % (5 & (40 £5 J50K)
Fig.3 Fasga stained stem cross sections in different stages of the three populations of S. canadensis (40%zoom)
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in different stages of three populations of S. canadensis by
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JRR AT R AR S T 3 = T NBMA B (KS), 1
B A KA B AL 4 H AR TR
GO XUt W] Quantifasgayk SEI [ A &4l € hn
ERBFACAE KRG R 2R BRI AT
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HFRE 5 NAR 1 1) 5% R ATE TSR AL AR S HF
AT 58 H K lason i M 15 A5 2 7 & 1 008 2
N, EIHZHW R BE ZF AR % & & 5SNBMH
FEAHIT H3% 5 35 T HMFB B (EI2-A); TGATENNTS
AR 2 R B SR, B HHZHW R R 1) A 5
o2 mAK(E2-B), fE5HT 7 W55 B AT E )
KIRRMFEE G, 15 H R ZHW R A o 35 11
KRR E SHMA R I H 23 K TNBMH
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(7K o3 S To L ER ) a5 66 0 50 ik, AR B RS T
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Methods for determination of stem lignin content and lignification of
Solidago canadensis

CHANG Chen, CHENG Ji-Liang, QIANG Sheng, SONG Xiao-Ling , ZHANG Yu"
Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Klason method and thioglycolic acid method (TGA) have been widely used to measure lignin con-
tent in plants, in which the former for total lignin content, the latter for the lignin content of B-O-4 mainly.
Fasga staining method and Quantifasga method are used to determine lignification in stem. In order to explore
whether these methods can be used to determine the stem lignin content and lignification of Solidago canaden-
sis, and provide the methods for studying the relationship between stem lignin contents as well as lignification
and invasive ability of S. canadensis, three populations collected from Nanjing, Nantong and Ningbo were se-
lected as experimental materials. The plant height and stem diameter were measured in growing and mature
stages, respectively. The lignin content of stem was determined and lignification in xylem and phloem was ana-
lyzed by the above methods. The results showed that the height and stem diameter of population from Nanjing
were significantly higher than other two populations in mature stage. The lignin contents had no significant dif-
ferences among 3 populations in growing stage by Klason and TGA methods, and the lignin contents increased
significantly in three populations with growth. In mature stage, population from Nantong had the highest total
lignin content. Three populations showed similar stem lignin distribution in growing stage, while population
from Nanjing showed a significantly higher lignification of xylem than population from Ningbo in mature stage.
These results suggested that both methods of Klason and TGA can be used effectively to determine the lignin
content in the stem of S. canadensis, and should be chosen based on the experimental aim. Fasga staining meth-
od and Quantifasga method can be applied to study on lignification in the stem of S. canadensis qualitatively
and quantitatively.
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