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W OE OUSFANHERTHEM, AR T HEHESA L E LR \?Z%mﬁiﬁi)i%ﬁ
ot e sEmBP ., EREN,HELE 4%, w/v) DERGTHRENIREE, fl’a"ﬂi
24.3% EFALER FHER ARNEFARBECENRAREFH n, AP E X4

K 456.54 g+ g BATHI A0 T 28.5% R A, AL EEAEA T R L AR i?
(P) AALFE(G) EBEE(T,) AL A HHE(WUE) i n, 4% 28 d i, P, K
17.07 pmol + m™ + s B Xt M 29.6% ,G. A EIEE T 55% , % 0.31 mol - m™ - 57",
TRXBERET 20% ,35 5| 2. 61 mmol - mol™', WUE # 6.54 mmol - mol™, % I F& 3 Jn
7.6% . J S, AR vt iR R# G #EE(P,, ) H 20,71 pmol - m™ - 57", K 3t
% 24.6% , K AATE K 902.5 pmol - m™ -« 57 Bt BB v 7. 5% , T b A fz:/ R B FE
K, % 7.27 wmol » m™ - 7' B BB B 1K 34.5% .,
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FEDES S682.1 XEAARIEAS A XEHS  1000-4890(2012)11-2817-06
Effects of spraying calcium on the inflorescence stem quality and leaf photosynthesis of
herbaceous peony ( Paeonia lactiflora Pall. ). LI Cheng-zhong'*, TAO Jun'**, SUN Yan®,
KONG Fen', GENG Qing-ping', DU Bei' ('College of Horticulture and Plant Protection, Yang-
zhou University, Yangzhou 225009, Jiangsu, China; >Department of Landscape Architecture and
Horticulture, Yangzhou Vocational College of Environment and Resources, Yangzhou 225127,
Jiangsu, China). Chinese Journal of Ecology, 2012, 31(11) . 2817-2822.

Abstract: Taking 5-year old herbaceous peony ( Paeonia lactiflora Pall. ) as test material, a pot
experiment was conducted to study the effects of spraying calcium (4% , w/v) on the inflores-
cence stem quality and leaf photosynthetic characteristics of the plant. Under the spraying of cal-
cium, the mechanical strength of the inflorescence stem increased significantly by 24.3% , and
the cellulose, semicellulose, lignin, and pectin contents in the inflorescence stem all increased
significantly, among which, the cellulose content reached 456. 54 g - g¢”' and enhanced by
28.5% , as compared with the control. The leaf net photosynthetic rate (P, ), stomatal conduct-
ance (G,), transpiration rate (7.), and water use efficiency also increased, with the P, up to
17.07 pmol + m™ - s™' 28 days after calcium application and enhanced by 29.6% , and the G_,
T. and WUE enhanced by 55% , 20% , and 7. 6% , respectively, as compared with the control. In
addition, spraying calcium led to an increase of the maximum net photosynthetic rate (P, ) and
the light saturation point, which were up to 20.71 pwmol - s and 902.5 pmol - m™ - s”'and
enhanced by 24.6% and 7.5% , respectively, but led to a significant decrease of light compensa-
tion point, which was 7.27 wmol + m™ « s™' and decreased by 34.5% .

Key words: herbaceous peony; spraying calcium; inflorescence stem; photosynthetic character-
istics ; mechanical strength.
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Aj25 ( Paeonia lactiflora Pall. ) J&=3% [E 15 55 44
£, H 19 a5 ABGEE K5, & U ISHLEY &
) SR YL ( Kamenetsky et al. 2003 ; 25 BLAS,
2004 ; Walton et al. ,2010) , ¥T4EK FRECLEILE .
VLIRAFHIT & T AT 25 UIAEA= 7, JF © 0 th 11 (AR
FHEE,2006) , 1B H T V7 2 i Bl 48 ZEHL5R BE AN
A2 TEELSEE T UL A 5 (K, 2006 5 TR AR,
2010) o PR, Fi e 5 245 46 25 LA 55 38 1 T ] A5 245
PIAEAE 7 i R G R 2 —

HE ) 240 B LA 5 R 1) 4T 22 AR S5, 7T S 2
L 2H 2L 2 R S AR i R AL AR SRR AR ( Cos-
grove,2005; Li et al. ,2009 ; Hirano et al. ,2010) , i
FEFRM] , AL RESE AL TR BRI £ R R
55 MY 22 R AL SR B2 OC R %5 U ( Zhong et
al. 2005 ; TAESE,2006) . F54E ALY AE K BT 9
RAEETCIR Z — , TELEFF 40 Y BE o0 240 i J52 235 4y 45 5 T
F A7 T % 49 7E F (Hepler, 2005 ; Hepler & Winship,
2010) ; [AlF, 45 B Z M AE 540, BHEY A K
KB B EE T (Fang et al. , 2008 ; Fraeye et
al. ,2009) . F I X 55 08 AT 25 1625 BT
—SeHSE, TR A5 (2010 ) SR A RDE S R94S T47
G UIAE R MO HEA T A B e B AT LA ) i ek 3 U Ak
AT Pk R MR S, (EA A R AT AR ZE A LR
JE AEZRLYE R ORBTR R A0 i BE 32 B
AR5 R 2% o0 A Ak B AR R o
AVEFRBEE M R W b, RS 5E 3R BT, i
WS i A [ VA 1 CaCl, 35 W00 A5 24 A6 K S AE ZE BB
o P R SR AN [ LLA% (w/v) HERE Y CaCl, VR Bt
ORI . A SCE T BTSSRI S X AT 24 AL ZE B
SR AN ALRE 3N ARSI, S AT A A
XFATE I FOGE R RS2 , LU IR R G52 i AT 24
PEZE BT AR BRAILTR] , A~ 2538 5 R AR B bl 48 A 7
PO AR

1 #MR5EH*

1.1 AR

PIATEy Bk KE 5 5 484 AR K EeHAa
BRI, AR, RO AR, Bk H I
P BERE s =522 01, RTINS A LA
TR R 4% (w/v) R E I CaCl, 175 W8t
AJENE R DIEKAE X R, BB 1 R mEtE 1 UK, 3% T
4 K, 3R RIEHIE AT 25 46 22K FE TR S bn
AR, X RS A FRA 36 4.

1.2 Kk
1.2.1 AR 0UM0R S I B4R E £
FEERPETAEZE LB ZEAT R, DR Ik, ARt DA fE 2k
T5 em BZEFF N EZIM XL, 3% Buk %
(2001) B 73 , FI FHAE 40 25 5 5 000 5 {0 ( NK-2 , it
TIHLH) T AESE T 5 om A AYZEFFHLIGR (5
B 2R, N R B 2 B2 T 5 em b 254 K S
em KEERZEFTEEE 6 A 1 4, EHE 3 IK,
1.2.2  AjZYAEZENRE R8RS e ek
21 JfOBE R AY 1Y ) %5 B IR Rose %5 (1998) J7 i HEAT,
LT Y RN 21 2 3% 0 1 (0 A Ok FH 7 IE 4 (1998)
(A7 1% 5 RIS I 5 Sk ) 000 S SR PR sl A ( 1992) 119
T, ARJUE Fr i A o 2R Miiisel 55 (1997) 5,
EHE 3K,
1.2.3 JEHFEENE  BEECSZH R4 ~5 i
FF 1000 @A AR F /A ESEAEATZ M
W 2B Z B 1 35484k, SPAD {HH SPAD-
502 M2 ZE A ( Minolta, Japan ) Il & , B3 iR A
22 3 ASERALEY SPAD F-31H ; Yo A S 80 e ok H
LI-6400 #4 e #5 't & /E H & 48 (LI-COR, Lincoln,
USA) RN 28 (2 emx3 em) 4512 L E /Y CO, K
J& 4 400 pwmol - mol ™, BEAELL 5t LED St 1
W % B (PPFD) Jy 800 pmol - m™ - 7', HE
6 K.
1.2.4 JGAE-Stmnth&ie Wi 4 W5,
AjEhirp B 4 ~5 A5 R, B LI-6400 [ A G B
T2 s s S A B 2R A 3 Ik, DA
PPFD SMisHl , P, 9\ 22 i 't & 4 FH ' i Rz il 2%
(P,-PPFD MZk) , >k HAE B A S 2B A ( Farquhar
et al., 1980), Bl & e Kot & # & (P,
pwmol » m™ « s7") AL (ISP, wmol - m™ +s7') It
AMEA (LCP, pumol + m™ -+ s7") M E FRCER(AQY,
mol - mol ™) FIREPFIHE R (R, ,umol + m™ - s7')
1.3 Hdlab

W FH Excel 2003 F1 SPSS 16. 0 2k {4F k471648
M 17 [ £ 48L& 5 A S B B 53T, 77 Duncan £
Bk 25 55 0 2 M (P<0. 05) HEAT LBAR

2 HRE5HMH

2.1 WEEGXIATLYAEZE TR bR

2.1.1 WEEGX AT AEZEAME R BRI B2
HME AT F2 B A AE L A RE ORLIBE LA S ML o
S, HIER 1 ATRIE L WEESAL XA 25251 20
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Table 1 Effect of spraying calcium on the morphological
characteristics and inflorescence stems breaking force of
herbaceous peony

L] ESN Eyiil E3iiy EYIN) T
(em) (em) (g) (N)

WS 62.50%3.73a  0.4920.04a  1.00£0.05a  30.45+0.78 a

YR 61.17+3.87a  0.49+0.05a  0.88+0.03 b  24.50+1.09 b

[R5 AN 6]/ IN'E 7 RE R b B % R[] 22 5 1 3 (P<0. 05 ) , T I,

B2 RG0SR AT, WT 45 Ak 3G AT 2 A6 ZE MU O B R
30.45 N, B0 B (24.50 N) B E T 24.5% ;46
2R IR E N B IR T 13. 6%
2.1.2 IR AT 24 4k 25 PN 7E A M RE R 1 5 T
TEZE A0 e B I M AR AR R R
KPR, & 1 AT UL, i s A B A 245 4625
R PAgER KR ORI S B & m,
Hr 24 R & ik 456. 54 g - g7 B BRSEfn T
28.5% MR K, P YRR & i ORI R & 150 3
BN FRIGAN 11. 2% F1 11. 6% , 58 & 1 3 W A /)
$}9.0% .
2.1.3 HMRMESNrT MATEIEZEINMEE A
B B0 LA UM B2 5 4% TR A A 7 A DM 43
Br(3%2) , 25 R RW], A6 2N UMER L 5 A0 1y 25 6 5 A
B RAHOCHE (r=0. 804 ) , 117 254 A ZE M 5 ALK 5
JEYJR A G, AR E N r=-0.147 Fl r=
—0. 103, 156 HF M 45 388 o0 38 AT 245 46 25 i o m] o 25 4
T FLHUARER L, DAY 2l AT 25 A6 ZE AN FE A BT, A6 2R
MUMR B 55 A6 2520 it BE = 2 AN 4F e R 47 4
FORFBTE R R E T 5 r=0.271 r=
-0. 033 .r=0.390 Fl r=0. 534, I WIS J5 A5 25 48 25
éﬂﬂﬂ@@%%ﬁﬁ%é@ihujt/ﬁ\z%%ﬂs?ﬁ‘ﬁéﬁibﬂ%%
HACZEN UM B o i B R HROE AR TR
ué%?ﬁ%%,ﬁﬁﬂﬁé%?’ﬁ%%ﬁ%éﬁ P A FI T fE 242
LB B

< FI2JH it
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Fig.1 Effect of spraying calcium on the content of cellu-
lose, semicellulose, lignin and pectin of herbaceous peony
inflorescence stems
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Table 2 Correlation coefficients among morphological
traits and cell wall components with breaking force of her-
baceous peony inflorescence stems

Eislun HHICREL
K -0. 147
Ey il -0.103
E iy 0. 804
Yz 0.271
YRR -0.033
VNI 0.390
R 0.534

2.2 WEESXFAT I OB R 05 R

2.2.1 WEEXFATZG M OG5 & SPAD {H 1)
o R 2 AT UL, ABEES A EE 7 d AT
SPAD { B e E 48, IF H — B4 Fr 2 A0 5 28 d,
BT RYE T 11% , UL A2 i 1T AT 25 oA £
RO RATE AR AR,

2.2.2  WEEXTATA I SRS S R B
BRI AR AR, gt G#EE(P,) AL
FE(G,) ZEBHEA(T,) B W m, ik o3 F) 2%
RK(WUE) WZ#i AR (1B 3) W5 ) i — 25 2 5
TR R P, G, T Fl WUE, AL 5 28 d, #H56
fetr i s, Hrp PoiAE) 17,07 wmol » m™ - 57,
BRI T 29.6% , G AR IR E T 55% , N
0.31 mol » m™ - s7', T A X HREEE T 20% , ik 3|
2.61 mmol + mol™" , WUE |}y 6. 54 pmol -
AN HEEEIN 37. 6% .,

2.2.3  WEEEXE AT 2 i om0 REAE S R
4 W LUE D66 A 8RS (PPED) 78 0 ~ 400
s, P BEZE PAR fR 48 fin i s 8 ok
F£ PPFD 400 pwmol - m™ - ™' ZJ&, P,-PPFD [ £ #4
T2, 5] 1200 pumol - m™2 - 7 ZE A HBOG A RO B

Z o5 X IAH F, WA 5| R AT 25 1 | PRI 9
o Yof
L 30+
“ 20}
10
0

60
ﬂrﬁl‘l (d)

B2 BISSEXATZ R SPAD BN
Fig.2 Effect of spraying calcium on SPAD of herbaceous
peony leaves
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Table 3 Effect of spraying calcium on the photosynthetic characteristics of herbaceous peony leaves

OS] I NEDine sl DM JCH A M TR (B SEES
(pmol - m™2 +s71) (pmol » m™2 « g7} (pmol - m™2 «+s71) (mol + mol™") (mol » m™2 « g7!
45 20.708+0. 319 a 7.27+1.03 b 902. 50+6. 76 a 0.062+0.012 a 0.338+0.030 a
papitct 16. 624+0.995 b 11.10+1.22 a 839.35+27.18 b 0.025+0. 003 b 0.294+0.042 a
18 R=0.99
| e T80 emesim wxtm
T o g Ll R
o i 's 14T RZ=0.99-
's 12 B 12 ¢
10 | g lg :
8 s ¥ 2 6k
S -
g 6 r W 4r
2 410 o o2 F
Q 2 ES 0 1 1 1 1 1 1 1 3
i g oL 0 200 400 600 800 1000 1200 1400 1600
0 EAETFEESE (pmol - m™ - s7™)
0.5
~ B4 BESEAEEH TATAM B EE R EEEN G
'n 0.4 Vi
g Fig.4 Response curves of the net photosynthetic rate (P, )
o 0.3 to photosynthetic photon flux density ( PPFD) in herba-
EN 02 ceous peony leaves after calcium sprayed
g 0.
o1 F 3T, A A 2 g R v o A R
. , , , , (P, )ik%) 20.71 pmol + m™ « s X R T
3.0 24. 6% , A AN (LSP) 4 902. 5 mol + m™ - s7',
cas b BT HEHE N T 7. 5% , JEAME 55 (LCP) W] i & KA1
T:El 20 H7.27 wmol + m™ -+ 7' JEXT IR 65. 5% , FE T
5 AT 20 SO 7 T, M T 6858 1
O %, VBT HOR (AQY) W T it F 3t g 0 71
205 FHAGOL , B4 5 234 7 AT 25 R i R T80
' W] 0,062, B HRAR B T 148% I I U o R
(R,) ARSI CA 7 P i A B A, B4 5 A 24
% P I A R S 4% R A0 IR N, (H 22 5 0 R 8 B 3%
s IKF
ON Ay A
o 3 4t it
24
3
B o2t 3.1 WEEXEAT 24 AL ZE A i BT Y 5 el
> | | | | RTFIE R, P T U 2625 LB 42
0 7 14 21 28 5, PRRFAERCREHE | B3R A8 K T 3 (5K, 2008 5 AV
H3 BELEMGENEELARE(P,) SLSE  4F,2009) %%, ARABAIREY, BESXIATEZER
(G,) JEWEE (T,) Rk F FIE WUE) B30 i ORI T AT R L5 0 0 T 4 25 068 T LB

Fig.3 Effect of spraying calcium on the net photosynthetic
rate (P,), stomatal conductance (G,), transpiration rate
(T.) and water use efficiency ( WUE) of herbaceous peony
leaves

Bl PR R R 184 M0 T e — s SR L D398 o e
AR /N AHEAAR B TR 1 ~2 wmol + m™” - 57,

JE B TAEZER S, S A RS R B, Al
PRI A 0 A B i JE 14 i e A LA
BER) BN R i TR R & 5 24 DL A 4% b
M TERY 40% , JFTEARL Y19 R HEAT DOAR, UK Az BE
LR AER WAR R UL E M AR ML SR FE 1Y I R (Delmer &
Amor,1995) , Turner 55 (1997 ) W 5% UL 56 IF 44 25 il 2h
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AR TR AN LS55 7 98 A8 PR B 2 B, 28 4 28 02 AR TIE ABL B
HUMRE B 1Y B3 K 25 5 Zhong 45 (1997 ) BF58 & 1L, 4k
PR Y o PRI ARG T 28 AR R R B N A =R
T, RBERE—EMERE Y, 75 R A BE R i
FR AR SR I AR (R AR 56 45,2008 ) |, 1 5
THEPIIDURER BT, A G0 5T & B, Wt b 2 4
INT ATAAEZELF A R AR TR 1Y% &, 2 B w45 nf
R e 1o v A R v 1 3R R B R R AR 2R
BIUBIE BE R A i R ) o B2 4 W 4 , B % 4
FRHY A SUIEZS 3 5 4 20 ML A 5k 5 A AR K
VR, B8 Sk TR, R A0 e o )2 v 1 SR A
iR il 55255 AR R ES ( Zhou et al. ,2009) , 1)
) SR M i %o 4 e B At % o3 B IR, AT B v, A
2y R I J SR R N, HL S5 AT 2546 ZE L
PR BE AT 35 IE AH G (r=0. 534) , AT AR I & 2 1Y
Ay 4 R ) B AL TR R A A 6 A, HE TR
T 2 R 2K 5 200 UL T D RG24 R 0 i 3
> (Hepler,2005 ; Kraemer et al. ,2009) ,
3.2 WEEEXSATEG I RO A R Y

SRt — T AL 2R e E N A RE i ) B
IR, AR SO AT 25 i oA R PR AT T RIS
SPAD {Ei%}i @% [H“Ff B/‘J ufﬁ%*ﬁ X‘T/Eu’\i ( Demotes-
Mainard et al. ,2008) B E EF8 b, BIE5ALHE S , Af
24 B SPAD {H . 3, X B Ca™ 5 B AR
SRR RSE , PRAE LSS A RS I, AR i w4 R
B (CRIBEZESE,2004) , X M 4EFs 8 1 P LA
(B hRE 2009) , WEESEECE Y G, T, F1 WUE &
I AL B B 38 T AT 25 CO, I bR, IR T
M F CO, FIK 73 B A8 e 3R 38 | Fe 4 5 30 P, RS,
W S I ) YR i B 25 s A A R S 4 v T
F RuBPCase 7/ PE FUR ALK (R TJT 14,2004 5 2%
21945, 2009 ), 5 T RE BR X Al 1 [R] Ak R
(Nicola et al. ,2006) , 31X 55547+ (BT BI4E 2001 )
N (AL 2006 ) BIBFIE 45 R —3,

g5 LIk AL R 3G R T AT 250 B G A R
I3 R T AR AR YR R TRE LU R R
20t R A O R 2R AT e 48 5 UK 25 ML B A1
HA

Wwe, £FH0, G, 55 2006. £5%F 550011 i T #

JOCHEER sz m. o E AL FH#, 39(9): 1865 -
1871.

BRI, SBEA, SK2EHE. 2001. F5XHR I MR 1G4 F1e &
FEPERYREIA. P 22440, 28(6) : 572-574.

HKF. 2006, ATYIER G EARBETE (2408 30) . b
2 sl R

FRHES. 1992, fri Ak iEete S Jbat: LRt R
JiAt:.

BLLYE, STHK, IMEF, SF. 2009, PIRRA [ Az A AR
WEFCE R L. AR, 29(6): 2861 -
2867.

TIEFE. 1998, E ST Y. dEat: R Tl R
ft.

ZRAS. 2004, Aj2y. dbnt: HEBR R

KA, WEKE, 205 2008. 5 A AN M RE vfr 47 4 £
B4 R, A AR BT T, 44(4) 2 791-796.

OB BT, WhiEE, 252009, CaCl, Xt H IR 6
SRR, Rk R, 37(2) . 810-812, 848.
AHE, MEDR, KW 2006. HFH5AZE. dugt. dE

A H it

Ters, BT, Wiz, 5. 2010, SRUCHT 4G X 4EAT
ZYZERF AL BN, W R AR R E A R ( A AR |
36(5): 531-535.

T, RERIE, AT E, S 2006, /N2 ZEFFG AL A
BEAL A2 M WP DR B 1 5. BR2fil e, 51(6) @ 679
-685.

sk 3. 2008. Ca™ I CaM XTI 46 DAL 25 25 1 5 i ( A+
FALBSC) . FRA .t R E.

BPAbR, BRIRGE, BIAAPT, SF. 2009. 464 AR AR T Al
BREENRRIE L SO EECRMCR. MHAS
224, 20(2) ; 271-276.

RIRE, IS, Bk, 4. 2004, ERHE T 55X K FE 4
HOCEAE R BN B s . RO AL, 37
(10) ; 1497-1503.

RITPE, T8, BRI, 2004, PR ) A 25 RO B
FOLERFER LR PUALME Y740, 24 (11): 2012
2019.

Burk DH, Liu B, Zhong RQ, et al. 2001. A katanin-like pro-
tein regulates normal cell wall biosynthesis and cell elonga-
tion. Plant Cell, 13 . 807-827.

Cosgrove DJ. 2005. Growth of the plant cell wall. Nature Re-
views Molecular Cell Biology, 6. 850-861.

Delmer DP, Amor Y. 1995. Cellulose biosynthesis. Plant Cell,
7. 987-1000.

Demotes-Mainard S, Boumaza R, Meyer S, et al. 2008. Indica-
tors of nitrogen status for ornamental woody plants based on
optical measurements of leaf epidermal polyphenol and
chlorophyll contents. Scientia Horticulturae, 115; 377 —
385.

Fang Y, Al-Assaf S, Phillips G, et al. 2008. Binding behavior
of calciumto polyuronates: Comparison of pectin with algi-
nate. Carbohydrate Polymers, 72, 334-341.

Farquhar GD, von Caemmerer S, Berry JA. 1980. A biochemi-
cal model of photosynthetic CO, assimilation in leaves of C,
species. Planta, 149 . 78-90.

Fraeye I, Doungla E, Duvetter T, et al. 2009. Infiuence of



2822

LG B3 E 1

intrinsic and extrinsic factors on rheology of pectin-calcium
gels. Food Hydrocolloids, 23 . 2069-2077.

Hepler PK. 2005. Calcium: A central regulator of plant growth
and development. Plant Cell, 17, 2142-2155.

Hepler PK, Winship LJ. 2010. Calcium at the cell wall-cyto-
plast interface. Journal of Integrative Plant Biology, 52
147-160.

Hirano K, Kotake T, Kamihara K, et al. 2010. Rice BRITTLE
CULM 3 (BC3) encodes a classical dynamin OsDRP2B
essential for proper secondary cell wall synthesis. Plania,
232 95-108.

Kamenetsky R, Barzilay A, Erez A, et al. 2003. Temperature
requirements for floral development of herbaceous peony
cv. ‘Sarah Bernhardt’. Scientia Horticulturae, 97 ; 309 —
320.

Kraemer T, Hunsche M, Noga G. 2009. Cuticular calcium pen-
etration is directly related to the area covered by calcium
within droplet spread area. Scientia Horticulturae, 120
201-206.

Li X, Yang Y, Yao J, et al. 2009. FLEXIBLE CULM 1 enco-
ding a cinnamyl-alcohol dehydrogenase controls culm
mechanical strength in rice. Plant Molecular Biology, 69 .
685-697.

Miisel G, Schindler T, Bergfeld R, et al. 1997. Structure and
distribution of lignin in primary and secondary cell walls of
maize coleoptiles analyzed by chemical and immunological
probes. Planta, 201 . 146-159.

Nicola DA, Carmen A, Amalia VD. 2006. Temperature
response of photosynthesis, excitation energy dissipation

and alternative electron sinks to carbon assimilation in Beta

vulgaris L. Environmental and Experimental Botany, 55
248-257.

Rose JK, Hadfield KA, Labavitch JM, et al. 1998. Temporal
sequence of cell wall disassembly in rapidly ripening melon
fruit. Plant Physiology, 117 345-361.

Turner SR, Somerville CR. 1997. Collapsed xylem phenotype of
Arabidopsis in the secondary cell wall. Plant Cell, 9. 689
-701.

Walton EF, Boldingh HL, McLarenc GF, et al. 2010. The
dynamics of starch and sugar utilisation in cut peony ( Pae-
onia lactifiora Pall. ) stems during storage and vase life.
Postharvest Biology & Technology, 58 142-146.

Zhong RQ, Pefia MJ, Zhou GK, et al. 2005. Arabidopsis fragile
fiber8, which encodes a putative glucuronyltransferase, is
essential for normal secondary wall synthesis. Plant Cell,
17 3390-3408.

Zhong R, Taylor JJ, Ye ZH. 1997. Disruption of interfascicular
fiber differentiation in an Arabidopsis mutant. Plant Cell,
9. 2159-2170.

Zhou Y, Li S, Qian Q, et al. 2009. BC10, a DUF266-contai-
ning and Golgi-located type II membrane protein, is
required for cell-wall biosynthesis in rice ( Oryza sativa

L. ). The Plant Journal, 57 . 446-462.

fEBEE N Wb, 55,1980 4R LRGN A:, PRIW, %
MWL FAE Y R b B A PRAE 5% . E-mail; lichengzhong80
@ yahoo. com. cn

REHE WHE




