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Abstract ; Chimonobambusa opienensis belongs to Gramineae Bambusoideae, growing in E’ bian, Mabian, Ganluo Coun-
ties in Sichuan Province, distributed in the altitude 1 500—2 200 m, the total area 40 000 hm’. The death area of
C. opienensis reached at 90% in different sections in E’bian from 2010 to 2013 which made great financial loss for the
local famers and at the same time threat on wild pandas. The bamboo shoots are not only important sources of income for
local farmer and industry, but also staple food for first-grade state protection animal, panda. Multiple biochemical inde-
xes were measured and analyzed in flowering and non-flowering plants of C. opienensis. With the help of the difference re-
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starch and cellulose contents ( by phenol-sulfuric acid method) , soluble protein contents ( by Coomassie Brilliant Blue
G-250 staining ) , peroxidase ( POD) liveness ( by guaiacol colorimetric method ), super-oxide dismutase ( SOD)
liveness ( by pyrogallol autoxidation method) were determined. The results showed that the chlorophyll contents in the
leaf and secondary branch decline were respectively 14.42% and 71.39% ( P<0.05) ; the oil contents in the secondary
branch and bough dropped 20.93% and 26.04% ( P<0.05) ; the contents of soluble protein in the leaf and secondary
branch fell 30.07% and 37.31% (P<0.05) ; but the contents of soluble sugar in the leaf and secondary branch went up
21.04% and 17.81%, starch rose 8.33% and 8.21% and cellulose increased by 17.62% and 8.52% (P<0.05) ; POD
liveness in upper leaves went up 122.01% (P<0.05) in the flowering and non-flowering C. opienensis. The result illustra-
ted that the blossoming of C. opienensis was associated with the change of organotrophy and biochemical indexes. The
management control of bamboo growth in March could be realized by monitoring the chlorophyll contents in the leaf and
secondary branch, the oil contents in the secondary branch and bough, the contents of soluble sugar, starch and cellu-
lose in the leaf and secondary branch, the contents of soluble protein in the leaf and secondary branch and POD liveness

in upper leaves. These would provide the references for further studying the C. opienensis flowering mechanism and post-

pone the flowering date.

Key words; Chimonobambusa opienensis, bamboo flowering, organotrophy, biochemical indexes

=H T/]‘( Chimonobambusa opienensis ) R AR}
YR FERT JB LY ( 5 R B 2440, 2010) , 77
F Uity , St H I S A D A A Tl
5 1.500~2 200 m Z[A], EL1E FLZ940 000 hm? (5
AL4E,2011) , BRAFE 4-5 A )y = A 75 m i
) LA AR, OREESE T ORI A B 2
LA B M ST T AL R BB 0ok IR, — A AT
2 E KGR S ) K e B AT R Ol 2
A% ,2011) , HEARIEFISCHb IR A, = AT H 2010 4E
BREWIFIEITAE, 2 2013 4E 5 H 18 4 a WA
B e 0 = A AT RAEAS [R] ML B T AR A0 T T L 3K
90 % , 4 b AR AN Al Aty ok TR etk | IRl
XU A R REAN 2B A B — 2 U (R 42 ,2013)

W Fh ZARHE— IR TR Y, 2 80P 2G4
PRFFAEFET B A KA ([T 86, 2004) . AT FFFAESE
— P R A A A Al R R A K B AN T
Bl — IR (SEPR MRS 2006) , FFAE TS FE AR T
BOL =W LA AR B s | A TR
SR R A e AR ) DG R W T AR (BN
21,2013) ., KRFATFIHARR A5, Har E 2R
TFAEBR G 110 ULEE ] PN 4 0 SE o0 T T,
P2 AT RIFAE I 20k, AR KR U 8
Wi AMEIE RS R ARG AR AR AR
(SEIRARA 2006) . A T IR A MBI SEAT ¥ AL,
oy ar A (IR AEESE, 20035 {1 7 V145, 2005 ; F/NAL
FE AL | 2008 5 35 B W4 55, 2009 ) X FFAE 47T 14 ) ot
R HEAT TWFFE (0 H Fi G & X e 1R e s
JOT AR TR SR B S, 3 2 T A 3 1] A A AL o] S A

FERIFTFA AR BT SE B . ABFTEMR G = H AT
FEBLERREAE LA TR 8 bRl E J7 i R ITAEAT
EARIFAENT LB PUE IR A TR bR AT Lo,
N Ryt — SR = AT A LR (5%
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A Hb SR SE AL . VE#TE 2013 4F 4-5 H A1 Pk
FE 77 M B AL Pk e F R o B i e B R
G —B R IEZE AR 5 M AR = A AT Mtk AT
IIMTREACREE . FFAERIR TP 4R 3 MR HL T 25
() 5B MRFEARAT , e 1 J5 /iR 4 BLE BT 90k
eIt B A i, VR T, LUF G
R FFACARRAEA, 53 045 i R 28 FF28  F A (H
FFEE A R 5% ) (AR A (PR AT gl o
) HRIE T 4328 (B 1% 45, 2012) , HFF 324
YR MR FE L b R = AN R I,
REJE, 24105 CHFEART ,75 CHLRIHE
60 B , BB RAE, LA 2 WO SR bRl 2 2 FH
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5% ,2003) , LA%F 1 min OD {H754k 0.01 h—A i
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IR, ALY EE (SOD) 1 PRI FH AR 2R
= A SRR, AT AR AR T A I S S
W G-250 35 (ZEH42,2000) , AEMERE JEH AT 4E
FOR FHERA PR IS I - K TR SR HR T e R
TR o ok (1 T % %5, 2013 ) I 5E & i B HUAT 7%
PENE 5 10 [ 40 v SRR T B BT, 2R I R L
TR 5 2 ST A I 19 361 T 40 D e A e 7 e
AR R R B R ki & &, RAES
BELIX AL, TEAE S5 AR TFAENT S 3 Bk, & Eh 04548
BRI e Y58 3 WA, 15 280 B,
1.3 #iELE

JH DPS v7.05 3 AF 3R 47 80405 43 A, I BURE AP
PR SRR TS, Excel 2003 FRPAFFERE

2 HERH4M

2.1 HEZSELBIH
FFAEAT IR TFAEAT B AR AL Chla  Chlb FlLE,

4% 2 (Chla+b) FHAY DPS 22 5204 2 45 5 L
F 1B 1, NFE 1T ME S50, JF AT R IT
AT 5 Yk A4 Chla, Chlb , Chla+b 24 Ho i &6
fiE . JFAEAT 5K 4K Chla, Chlb  Chla+b %
HSRIFIEATHHL, Chla E &0 0 TRET 12.81%
Ml 66.46%, Chlb & & 43 5 F B T 17.32% A
77.20% ,Chla+b &5 FRE T 14.42%F171.39 %
(P<0.05) , XU = AT AL, M5 A A 2%
R B RRAC A e L REM O SS , A 114
B BRI b T KR SR Y T TS
S, T JIGEASRR A FEZ A0 T, AT SERT2E A 7
Tt I SRR AEBH G R A SR i S R, it
R B AR EL B A Ry B AR AT LOWEE B (BT
ZENF AR R gD IR S R B 1, 25 A2
M EAREAIGE , FEAEATHL T 254 E A Ak
I, SO AT AR ST B T R R

22 HESEL B SR

A5 AR TFAE = A A B9 AN [5) FB AL A5 75 42 f)
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Table 1 Difference analysis of chlorophyll contents in flowering and non-flowering Chimonobambusa opienensis
Chla & Chlb & ¥ Chla+b 7

HRRER 7 Chla content (mg « g") Chlb content (mg + g") Chla+b content (mg - g)
Part of plant e AIHE Pl T RIHE P T RIHE P

Flowering Non-flowering P value Flowering Non-flowering P value Flowering Non-flowering P value
TE)F Inflorescence 0.70 - - 0.36 - - 1.06 - -
"t Leaf blade 3.00 3.44 <0.05 = 1.58 1.92 <0.05 =* 4.58 5.35 <0.05 =
W EAE Secondary branch 1.00 2.98 <0.05 = 0.58 2.54 <0.05 = 1.58 5.51 <0.05 =*
F4f Leader branch 0.43 0.52 >0.05 0.29 0.31 >0.05 0.72 0.77 >0.05
FF2E Stem 0.35 0.4 >0.05 0.14 0.25 >0.05 0.48 0.68 >0.05
Hi T 25 Rhizome 0.05 0.37 >0.05 0.47 0.47 >0.05 0.52 0.83 >0.05

T PFORPIREAIRIAE 0.05 7KV FAFAE B 2250

Note: “ * "means significant difference between the two samples at 0.05 level ;

6.00 * * O 4T Chla flowering Chla
= 7]
— "E 5.00 E ﬁalt?%tz—flowering Chla
' 8 H | FF7E4 Chib flowering Chib
% S 4.00 £ W RFEN
E 8 £ o %%glrl}ﬂon*flowering Chlb
ﬂﬂ —3.00 g 0 %#%T{Iowering Chla+b
M = g
# & 2 00 H [ Chla+b Non—flowering Chla+b
m 2 g K
+ © H K
[ = 1.00 g IN E
000 Aol E2Wuo™ E=Mus Tl
1R M ORER ER OHE OMTE
Inflore— Leaf Secondaryleader Stem Rhizome
scence blade branch branch
TEHRERL The parts of plant
Bl 1 AT 5 ARFFACATI 53R B Bl e 24
Fig. 1 Result of chlorophyll contents in flowering

and non-flowering C. opienensis

< w " FORPIEEARRIZE 0.01 KPR EZES, T,

“ % % "means significant difference between the two samples at 0.01 level. The same below.

DPS 225400 e 45 R W3k 2 B 2, % 2 FfiEl 2
SR TFAEAT AL P R 5 R TF AR AT B 3l Bl
B, R I A AL LAy R S5 R T
B, B ALt Rl g & B AR P BT
19.12% (P<0.05) ; FFALAT &AL (Bt 547 41)
IR SRR TRIAEAT, B AN S EA & %
RIFAEATA BRI T 20.93 % ,26.04 % ( P<0.05) , =
AVTFAEI, ot B 526 O AR QI 0 25 7,
FIHHIE & AL S = A B LR %Y,
2.3 ATAMES SRS

FEAE 5 R FFAE = A A R EB AL o] 7 b o
1) DPS 2= 5 40 Afr e 25 R W3 3 &l 3, 3K 3 Al
KI3G5 L R AR 25 BB T HERE & 34 s TR
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Table 2 Difference analysis of fat contents in

flowering and non-flowering C. opienensis

i 7 i

. Fat content ( %)
R AL PiE
Part of plant biyia RITHE P value

Flowerine Non-
owenng flowering

)T Inflorescence 2.22 - -
M Leaf blade 2.24 1.88 <0.05 *
YA Secondary branch 1.02 1.29 <0.05 *
F 4 Leader branch 0.77 1.04 <0.05 *
FF2% Stem 0.80 0.83 >0.05
Hi 25 Rhizome 1.06 1.08 >0.05

B A7 Flowering [J7KFFFE Non— flowering

*
ﬂ |
idEd M ORER ERR FEOWMTE

Inflore— Leaf Secondaryleader Stem Rhizome
scence blade branch branch

TEHRERL The parts of plant

HBES = Fat contents (%)
o
o

K2 JFAERT S ORITAER MG & & 0 e 45
Fig. 2 Result of fat contents in flowering and

non-flowering C. opienensis
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Table 3  Difference analysis of soluble sugar contents
in flowering and non-flowering C. opienensis

A
. Soluble sugar content ( %)
MR ° Pl
Part of plant i3 RIFAE P value
Flowering Non-
. flowering
HJF Inflorescence 10.88 - -
I+ Leaf blade 5.01 4.14 <0.05 *
WA HE Secondary branch 6.85 5.81 <0.05 =
FA4E Leader branch 4.91 3.95 <0.05 *
FF2% Stem 6.84 5.49 <0.01 # *
MR 25 Rhizome 8.53 7.71 <0.05 *

FEACAT AT B i f s, iE IR AR A FFEE I
TEBE KL 20 LA T 21.04%, 17.81%,
24.46% ,24.59% ,10.65% ( P<0.05) , FWH=H I
AEI AR AS S A7 v s PE AR I B R TR AEAT TR R, —
AT S vl M & e R &)
24 EMEELRST

FEAES R TFAE = A AT 1 AS [5] 35840 3 B3 75 it

-
feay

12.00¢
b W7 Flowering [ &IF4E Non—flowering
$10.00F
2! :
] 3 8.00r * *ok
ggl & 6.00F * %
o
o
3200
o
3
0.00 o — —
EF o OORER ER OFE OMTE

Inflore— Leaf Secondaryleader Stem Rhizome
scence blade branch branch

TEHRERL The parts of plant

B3 JFRERT SRTTAEAT ] i b & il s 45
Fig. 3 Result of soluble sugar contents in flowering

and non-flowering C. opienensis

DPS Z5¢008T IWESTRILF 4 181 4, =4 T 4 25
R IAEN TR AT & TR AET HIT
AERT I 5 AR A e B 5 BRI AEAT 20 3 BT+ T
8.33%,8.21 % (P<0.05,P<0.01) , #EULIEM, = H 47T
THAES, iS5 U B A A R R TP AE T R, HLeE
B RS = H IR e G, 2T h
T KGR E IRV TS AR S 6 2E 0l
PEFE S —REASE, BET 5 AR AE
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Table 4 Difference analysis of starch contents in

flowering and non-flowering C. opienensis

TERY &

) . Starch content ( %) )
R AR - PH
Part of plant ik ﬂ;ﬁdﬁ P value

~ . on-

Flowering flowering
EJF Inflorescence 25.03 - -
i Leaf blade 21.46 19.81 <0.05 *
WA A% Secondary branch 24.87 22.98 <0.01 # *
FHi Leader branch 17.93 17.76 >0.05
FFZ£ Stem 20.84 20.23 >0.05
2% Rhizome 24.44 23.44 >0.05

25 AHEZAELROM

T SR T = A TR RI RO P 4 R & i
DPS 25500 e 25 R W3R 5 K 5, 3R 5 FIEl S
SEIR IR TR AR RN TR A YR R R
FEAEXT 43 3 BT T 17.62%,8.52%,18.45% (P<
0.05) , RIFFAEAT I IRAERE AL 4eib T .
R = AT, AR S FRAT4E R iy
BAE = AR A G,
2.6 IAMEARSELRESH

YR N AT R H K2 H0E S 5 &M
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SEME & Starch contents (%)
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Kl 4 TFAERT S ARTFAEXT RN & B E 45
Fig. 4 Result of starch contents in flowering and

non-flowering C. opienensis
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Table 5 Difference analysis of cellulose contents in

flowering and non-flowering C. opienensis

YR A=
. Cellulose contents ( %)
R AL PiE
Part of plant biyia RITAE P value
Flowerine Non-
owenng flowering
)T Inflorescence 12.84 - -
I Leaf blade 19.13 16.27 <0.01 * =*
KK Secondary branch 26.84 24.73 <0.05 *
F 4 Leader branch 33.79 28.53 <0.05 =*
FF2% Stem 29.34 29.18 >0.05
HFZ5 Rhizome 24.14 23.86 >0.05
40.00 Wi Flowering [ FRIFFFE Non— flowering

©35.00¢ *

c
=8 30.00F *

c
W g 25.00F
& ©20.00} *

o
33*1 S15.00}
™ 510.00F

[$)

5.00F
0.00
LR

It ORER ER OFE OHBTE
Inflore— Leaf Secondaryleader Stem Rhizome
scence blade branch branch

TEHRERL The parts of plant

K5 JFAENT SARTFAEATL e R & B E S,
Fig. 5 Result of cellulose contents in flowering

and non-flowering C. opienensis

T ROREESS M B 1 R B Y — A
bR, THAES RITIE = A AT BIA AL Al v A
[ DPS 2250 ES R ILE 6 6, £
6 FIIE 6 45 2R LR TFAEAT AL R 55 R ITAEAT
I AT PR B i R R T AR AR AL, SR AT

VAR B 1 B AR AL LA AR 3 R d5 Oy 3% BR 5 TR AEAT
5 R A A AT A R T i R T AR 43 ) T R
1 30.07%,37.31% (P<0.05) , HEugHEdl, = A 1577
AE 5 R A A T S 1 R 1 AR e A AR A,
AR = AT R B AL

£ 6 FUMSKFEMTREBARSBLERHW

Table 6 Difference analysis of soluble protein contents

in flowering and non-flowering C. opienensis

TR T
Soluble protein content
HEbRIB G (mg - g") P
Part of plant R P value
ik 7I<N3?44:
Flowering on-
flowering
¥ Inflorescence 6.33 - -
I Leaf blade 3.74 5.34 <0.05 =
WK Secondary branch 1.89 3.02 <0.05 =
FEA4E Leader branch 1.84 1.93 >0.05
F2% Stem 1.48 2.16 >0.05
HF 25 Rhizome 2.01 2.39 >0.05
~ ] 7.00¢ B F 7 Flowering [ &KFF# Non— flower ing
'w & 6.00f .
%0 =
= 8 5.00t
0
4t -5 4.00
{ + *
}ELE 2 3.00}
a
M 2.00}
#Ho"
K3 1. 00f
T3
0. 00 e e e
FE M RER ER OHE OWMTE

Inflore— Leaf Secondaryleader Stem Rhizome
scence blade branch branch

TEHRERL The parts of plant

Bl 6 JFAENT SORIFAENT nT i PR 1 o o 00 5 25
Fig. 6 Result of soluble protein contents in flowering

and non-flowering C. opienensis

2.7 TEMLYEE (POD) (B RA YK ILEE (SOD) &
4 bk 8543 A

FEAE 5 AT = A P AR FRAL POD  SOD 1
P22 50 DPS 44 L3 7, 6 7 45 WoR P AT
by i R CFF EER AR SR AR BRI
POD {if £ & & ¥ 46 77 A7 W &8 A7 43 0 - T
122.01%,6.01%,9.58 % (P<0.05) , SOD i L4 &
FEAEATH R 73501 BT+ T 5.84%,3.45%,6.47%
(P<0.05) , R =HAATFFAE)G A B Bt fE 7 1 FEAK
MEmESEN BT, =AM ER R AR T H
TART ALY, HOT 46 5 B 2250 T i W T R
TERER R B A BAR N A R BT, BEE AL
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Table 7 Difference analysis of POD and SOD activities in flowering and non-flowering Chimonobambusa opienensis
. POD {&H POD activity (U - g') SOD & SOD activity (U - ")
Part of plant Pivia KIFAE P H4E KIFAE Pfa
Flowering Non-flowering P value Flowering Non-flowering P value

¥ Inflorescence 33.73 - - 12.01 - -

- Upper leaves 56.79 25.58 <0.05 * 22.10 20.88 <0.05 *

A Middle leaves 85.33 80.22 <0.05 * 27.87 25.24 <0.05 *

T Lower leaves 90.22 82.33 <0.05 * 31.09 29.20 <0.05 *
it—20 A JE, A F R SR 5 | R bR o A 2 At W E A D FEAEM. =AM 4E )R &N
HET POD SOD {38 a8, 36 1 0% & PRk T, 3% 3

HIAEF, Ert, it 2R SRR S AR TR = H
1 POD,SOD i P2 B B 2 b THiE %, 5
— e LA U POD TEMER R , B 21 i 45
59,5 Lewis & Yamamoto(1990) #H—%%

3 W54

3.1 HEEESE I RLYES(POD) ERU WIS
2 (SOD) B R ER DI

R R R R EA LK a( Chla) FINF 4%
F b(Chlb) Bifh, 2 T MY ALh , 25
SAEHRSEREM L, MR 3 & R A AR A
BN EENRZ — (5K HFES,2003) , M4k
RIEG Y P IR fRR a2 DA WIS, — s
M2 R BEFAE N A “ PaO” 1R A 59— SR & —
ROVEACBRE A S22 < I 1 R SRR %
il 32 Z2 R0 R 2R 152 e, HAR AL A AN TR (4 %
HAF,2005) , ABFER FFAE = A AT AE R St
RO BRI TR T 71.39% A7 Ll @ it
DR AR A I R B AR S = A AT A KA
PR . ARWFIE TS = A TR IS HoH T 25 n]
WEO W BT e R S T RIS R R
{5 AT = AT & R FFAE = H AT
EE L, =AM T ESE SRR
WD B AT ST AR SR BT TR

POD JE AR AA LG 52 G0 () —Fh il , 78 ik ae
2T, POD BEAEHE i I H 362 B H, 0, 7 1k R
STRE )RR 3 6 Y H, O, AR 5 i 22 A
H, 0, iF4 (5 % ,2012) ., SOD &5 4 @ LA
16l R HUAANZ 0, - Bk, TEAR YY) 8% 3k A7 7E
HEZFZER, @SR L Cu/ZnSOD 8 E (£ #)
42,2007) o EATTAI AL — 26 A W 3 1 B A R T
YR NG RRIETE A A RN 2R G, BAH

25 (1994) [RIAFFFE 3% B T05 P 420 RT Jom o i 22 ) A
AT, 5 DRI AE = AT F 2 g F ik
D AT RS R A AR A O, LR AE AL A
friE—20F9E . FHER TSI RIS &R T
] —Jo ik R bk, — B IR Y I o, R 1 B 557
YR TR FAh T &, 28R m LA 28
(AR B A3 A A AR I AR 4k, BT LAB R IFAE — A 17
MR 2RISR R S KD I R 2 T
32 AN BN AEZSEBILRERSN

WEREAE LSRR B 2R 0 O AN — i 5 o
TAETE  EEY AR KT AR S 2
HORFEEYEANE F (Koch et al, 2000 5K 2 F1 X1 35 Ak,
2003) . FEHY AT YERE RAR Y A6 L A AL R
JrAE BRI R 2 Z— (PPIRELL5,1999) o TER —
P8 LATE MR IE A A T A 40 B, R AR PN
FEAY LM, 5 S K A A RE = A — P 5
(Bh R %,2009) , =AM AL, S5 AR
RPN JEM AR AR R SR IBCR AT B E b
T&, ke FFEE MR 2500 T R S R R AT
RO B WBERITAN B3 LT, R &K EY
K-S 3 2 R E R B V) (Parrott et al,2005) .
FEAE = H A AE 00 o] 5 VR AR S K 2 i R R 453
B A e , AL PSS ShIE % T BN R KR A B 3R
Yyla, it 555 R A B AR R T R Y (AR
M AEE SR E S EINT AT, RN A AR K
TEFARK, MR EERSEINEEE, A5RE
B, FEAE = A AT 5 R A A w] s o A L T
(21.04%,17.81%) K T &M & F & (8.33%,
8.21%) , W REH A7 I TE M Sk Ak & W e AL R
TG T e
3IFAMEARSEEBRERST

ARG AT 5 R AR AT i AR T B
RIFAEAT 9 R R T 30.07 % ,37.31 % , FE W Al % 1k
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36 &

EARSTESS =AM EZ LREY], XY
A&7 YLAF (2005) X ERAT AL AR T 45 - — 2, A=
77 b AT S A W S O A R AT R B AR
KL = AT A K RS BRI . P = A EF
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