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Effect of Soil Pb Stress on Shoot-emergence of Dwarf Bamboos

LIAO Jiarong, CAI Xinyi, CHEN Yahui, DU Xiaoyu,
YANG Yixiong, LEI Ting, JIANG Mingyan”

(College of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The objective was to examine the shoot-emergence of dwarf bamboos in Pb-contained soil. In this
regard, we selceted six kinds of dwarf bamboo [ namely, Sasa auricoma (Mitford) E. G. Camus, Sasa for-
tunei (Van Houtte) Fiori, Sasa argenteostriata (Regel) E. G. Camus, Indocalamus decorus Q. H. Dai,
Sasaella glabra (Nakai) f. albo-striata Muroi, Shibataea lancei folia C. H. Hu] and treated with three
doses Pb concentrations (0, 300, 1 500 mg « kg™') to investigate the quantity of shoot emergence and
physiological stress resistance characteristics when exposed to soil Pb stress. Results showed that: (1) the
effects of soil Pb stress on the shoot period rhythm of dwarf bamboo mainly in the shoot-emergence period
(April to May). The shoot emergence numbers of most bamboo species decreased accompany with degen-
erated shoot rate, so that to make it possible to stabilize the numbers of new bamboo shoot. Only that in
Sasa fortunei, Sasaella glabra and Shibataea lancei folia emerged a significantly lower tendency on num-

bers of new shoot under high concentration soil Pb stress when compared with CK, which decreases by
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15.87%, 23.64% and 31.25%, respectively. (2) Soil Pb stress induced a surge in contents of O,  and

MDA of generally in new shoots. Both of them were presented with the lowest-contained in Sasa argen-

teostriata (9.96 pg+ g ', 0.016 pmol + g '), while the highest-contained of O, and MDA appeared in
Shibataea lancei folia (15.99 pg <+ g ') and Sasa auricoma (0.021 ymol « g '), respectively. (3) As a re-
sult of being not capable of accumulating enormous free proline, which caused a weak osmotic regulation in
Sasaella glabra and Shibataea lancei folia , when compared with the other 4 species. (4) The tolerance of
six dwarf bamboos to high concentration Pb soil during shoot-emergence period was ranked as follows: In-
docalamus decorus (0.79)> Sasa argenteostriata (0.75)>Sasa fortunei (0.70)>Shibataea lancei folia
(0. 49)>Sasaella glabra (0.39) >Sasa auricoma (0.38). Above all, Indocalamus decorus, Sasa argen-
teostriata and Sasa fortunei innately possessed a better physiological characteristics of stress resistance, a-
long with a common regular quantity of new shoots, was considered to retain the superiority of remediation
in high concentration of Pb-contained soil.

Key words: soil Pb stress; dwarf bamboo; shoot period rhythm; shoot emergence; physiology stress re-
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Different normal letters within the same bamboo species indicate significant differences among different treatments

of Pb concentration in soil at 0. 05 level. The same as below

Fig. 1

Shoot period rhythm of dwarf bamboos
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Fig. 2 Effects of soil Pb stress on bamboo shoot number (A), bamboo returning rate (B),

new bamboo number (C) and new bamboo rate (D)
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Fig. 5 Effects of soil Pb stress on Pb content in roots (A) and leaves (B) of new bamboos
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Table 1 Analysis of the correlation between Pb content in new bamboo leaves and

stress-resistant physiological characteristics

A BEFE A 6 A~ A JEHAT EETT il A K WEAT 1 SUHE AR 1 BB AT
Physiological Six bamboo Sasa Sasa Sasa Indocalamus Sasaella Shibataea
index species auricoma fortunei argenteostriata decorus glabra lancei folia
= 3 VT
ﬁﬂ{h%ﬂd{mﬁ& 0.486* * 0.610" 0.764** 0.681" 0.966* * 0.904 "~ 0. 477
SOD activity
A AL A T R M
ﬂ%‘ﬂcﬂﬁﬁ(ﬁﬁ 0.063 —0.519 0. 358 0.827* * 0.811** 0.830" * —0.881" "
CAT activity
R T
oL SR A0 il s 1 0. 096 —0.530 0. 706" 0.737* 0.973* —0.228 0.975"
POD activity
77 = i =T P =N
ﬁ%&[ﬂ%?ﬁm 0.685" " 0.971" " 0.900" * 0.900" * 0.935"* 0.942* 0.985" *
O, * content
MDA content 0.623 0.803 0.562 0.638 0. 780 0. 857 0. 740
S M- ik A L
P 0.772% 0.957**  0.670" 0.836" * 0. 281 —0. 150 0. 846 *
Soluble sugar content
% = =1
W«ﬁﬁ%lfl H R 0.705** 0.948" * 0.787** 0.864** 0.805% * 0.798* * 0.829**
Soluble protein content
S B R A i A B
Ui 25 2L it 0.182 0.813**  0.253 0.862° " 0.951 " 0.612" —0.836" "

Pro content

e AE 0,05 AP B OBUID & 3 AH OG5« » 7E 0. 01 7K b R H b 248 5, T 1A

Note: * means significantly correlated at the 0. 05 level (both sides); * * mean significantly correlated at the 0. 01 level (both sides) .

the same as below
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Table 2 Comprehensive evaluation of tolerance to high concentration Pb in soil during

shoot-emergence period from dwarf bamboos

Fr#p Bamboo species PCl PC2 PC3 PC4 2251 Comprehensive evaluation
FEWAT Sasa auricoma 0.27 0.11 0. 00 0. 00 0. 38
FEH AT Sasa fortunei 0.13 0.25 0.22 0. 10 0.70
i AT Sasa argenteostriata 0. 26 0. 20 0.22 0.07 0.75
FEM AT Indocalamus decorus 0. 34 0.22 0.05 0.18 0.79
L SUHEAT i Sasaella glabra 0.17 0. 00 0.13 0.09 0.39
Be M AZAT Shibataea lancei folia 0. 00 0. 24 0.07 0.18 0.49

DTk A Of B B TTIR R >80 V0 VR AE(E >1 1Y BT
B ERAT . EEE Pb1500 4b3 T 3 AN AE K
Fe bR Ok 80 AR 53 3 A 500 S 8 A A o avdi A B
f6 45 (SOD,CAT.,POD i #: K O, \MDA,SS,SP,
Pro &) #EATH F 0 #r . A3 8] 4 A F 4 PC (1),
PC (2).PC (3).PC (1), BT TTmkF L] 87.05%,
HARAFME 4> 3R 3.30.2.44.2. 13 f1 1. 71, M E 2
R A AT RILE H 28 AT BT X R v B A 1 T 2
PEHERE B ZEAT (0. 79) > Al Mo 47 (0. 75) >FE A
(0. 70) > P M-FEAT (0. 49) > 4 LU HEA 4 (0. 39) >
FEH AT (0. 38),

3w

S Y MBI A 2 0T R AR AR A A N R AR L i
FLLAAR IE & A= B 7 A s e Wi iy, S BOR
ST AR A 2 P 1 A AT R 2 32
B o AU 2 W b R 30 T 3 B4 5 S
4 52 i SR BUAE S S A R RE O i T U B BT
O B4 WE R A IR AT DA 9 BT 1 8 SR A L W s
JIBE S BRI B K SER U IIN P a2 i
SRR BT B . R LRI E R 6 AT R
(R SR 2 AR T CK U8 B 4% 8 55 (o BE AT 2E 2
T AR 00 5 2R I B0 R M I K P 2 5 T
5HAR 5 AR ) AR B L AT I8 T S0HE
A I PR A RS T 2 A S A O DR Ay A
VA JRE P R s Bl T HRR AR T A 4 e P
Na™* \Mg"" F MW il . A7 26 438 54 K A 11
R 2 — S 8 A W B R AN R e R R I E R
Ry M AT o 1) IR 5 R Bl A A ) D/ TG
0% o 0 I - S ol 300 A 0 o) e AT AR PN B SR R
J5 3 K 1 T I, 7T RE 2 32 3l [ AT G BE B X IR
A 5 3K TR AT BR A 8 35 T DR BT 5 A A 4
T AE R Je AR . AR BT VBl AT | S R AT Y kO

HOTE e R - A U aE R R R (EE TR AT L
i ok A AR R 8 R B A I H A BT AT B 5 AR T AR
(Machilus pauhoi) TEH i T & AR N A R
YR AE A ) 2% B TA) 0 4 T R W, DA S A A R AR
K5 BRI sT 4 R — 50 .

A A 3% ) 385 M 20 L ARG 7R R S R
HLAI 215 . O, " 2 IE I P4 A i3 ROS i £ %43
T 5| A0 A R A i SRR MDA 3 IR 2=
Yy, fE A E R MR AT O, \MDA % & 5t
O H R BE ARG BB T A 2 B O, W
FREFMB NG T A L MDA & 88 n H A2 BE RS 2 4%
iR WSS B B 1 DA A IR A A A A T
SEROR /R NS ORT AR Wl T R S
FAPHO 6 bt Bl A E AR e B - HEA B L SOD,
CAT.POD G ¥R A2 5] O, 2 530 i 5 38 i Gk
Tt I R 0 VR T BE . H A T R
BV R . A JE AT B AT S5 T 2 AT R AR 1
SOD,CAT . POD 3 ¥ iR 23 n KR iy O, " 1
MDA & d2t 58 1 76 AH X5 8 AR 19 7K SF- 5 Fo Ay 3 A4S 47 il
fly SOD,CAT = POD i ¥ B & % 240 1, O, Hl
MDA & 55 . LI AEH AT 19 MDA 5 18 07 i
KERGZH™E, £ 1.6 MK SOD i
PES 0 R4 o B AR R IR A 36 (0. 4867 ), 1
R M B AT AR A () 32 LB 4R T A AT R R RE AE =
WRE Y 30 T DR AR S s CAT R POD
TG PE S R A G A S 2 OR [R AT R S
PEEEBRILEI B A 22 5. s — P Rhm & . B A A
HATFI 25 76 2547 1 SODL.CAT F1 POD 1% P4 % 5
I A R I I I R OG HE DU TR M R R R 4
PETRE 7 9 T AT AR PR AR R KT AT R A I A

SS.SP il Pro J& 5 2L 13 % 8 1 9 5, BA R
P AU B R G0 Bk HL TR Y AR L Hop
SS Fl SP J&AH 4 16 N FRIE 38 o T3 10 LAl I RE
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T REF T 6 i B AT MR P A% BB OB R )
i A [ B A T e R IR T 306 35 {HLAS ] A AR R
(B B S SR 2 . R
RIE S - SOHEAS i BRI EAT B Pro S R ER T
Al A A H R SOHE A 4 [ I 3% B A KRG SP
i ULIZ AT R SP a3 il AR ) Pro i B A2 B i
J R B BELAS o T B A AT Pro B BB R R B U
RWNZATRE & T R G800 B0 ™ 5, W] RE 2 R
P o 5 T A AT A Y A

Tl 3k i A2 LA K N g i Bl A S B ki
AL FR8E h R HE Y R AT R 0K 207, 2 mg -
leg ™1 AR R PR A AR VA A . T LA
T 0 fih | W R TR AR B B e fioh 25 kAR AR
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