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Physiological characteristics of Neosinocalamus affinis and Bambusa

pervartabilis X Dendrocalamopsis grandis with natural low temperature
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Abstract: An unusually severe snow disaster occurred in southern China in 2008, which exposed variation in
bamboo species. Neosinocalamus affinis was highly tolerant to low-temperature damage, but hybrid bamboo
(Bambusa pervariabilis X Dendrocalamopsis grandis) died out. Why did the phenomenon occur? A study was
thereupon conducted to determine the effects of natural low temperature stress on physiological characteristics
to compare their chilling tolerance. Leaves of N. gffinis and the hybrid bamboo were sampled in summer (22-30
°C) and winter (-2 — 4 °C) to study physiological characteristics, such as chlorophyll (Chl) content, membrane
permeability, malondialdehyde (MDA), soluble sugar content, free proline content, and electrolyte leakage;
along with superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT) activities. The age of leaf
samples uniforms to ensure the accuracy of experiment. The results showed that Chl contents of both bamboo
species gradually decreased with decreasing temperature, whereas membrane permeability, MDA, soluble
sugar content, free proline content, and electrolyte leakage increased. Also, SOD, POD, and CAT activities
increased. With the same low temperature stress, MDA and electrolyte leakage in the leaves of N. affinis were
lower (P<<0.01) than the hybrid bamboo, whereas free proline content, soluble sugar content, SOD, POD
and CAT activities were higher (P<<0.01) than the hybrid bamboo. [Ch, 3 tab. 21 ref.]
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SEU R AT GRS RIS T, BT 2008 4ES 18 HL 6 3 1 H ., 6 JJ 15 H ., 12 J1 20 }%
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Table 1  Effects of low temperature on the chlorophyll content in leaves of Neosinocalamus affinis

and Bambusa pervariabilisxDendrocalamopsis grandis

fib ¥ i 242 a/(mg-g™)  MEE b/(mg-g") MR a/MEGED B gE/(ng-gt)
2008-05-18(22 C) FXi) 4.986 + 0.03 B 2.052 + 0.03 B 243 7.038 + 0.06 A
PG AR AENT 3.124 + 0.01 E 1.123 £ 0.01 D 2.78 4247 + 0.02 D
2008-06-01(26 C) BT 5.121 = 0.04 AB 2.131 + 0.09 AB 2.40 7.252 +0.13 A
Lk e ze AT 3224 +0.05 E 1.156 + 0.05 D 278 4380 + 0.10 D
2008-06-15(30 C) AT 5237 = 0.11 A 2258 + 0.02 A 2.79 7.495 £ 0.26 A
PEGR LR AENT 3235+ 0.09 E 1.162 + 0.06 D 2.79 4397 +0.15D
2008-12-20(6 °C) BT 4516 £ 0.15 C 1.943 £ 0.10 B 2.32 6.459 + 0.25 B
PG DA 2.015 = 0.08 F 0.708 + 0.02 E 2.84 2723 + 0.10 E
2009-01-06(4 °C) AT 4.489 + 0.02 C 1.921 + 0.09 B 2.34 6410 £0.11 B
PEGE I AENT 2.017 +0.11 F 0.720 + 0.08 E 2.80 2737+ 0.19 E
2009-02-01(-2 °C) AT 3.986 + 0.02 D 1.615 + 0.03 C 2.47 5.601 = 0.05 C
P85 2R AENT 1.708 + 0.00 G 0.509 = 0.00 F 3.36 2217 £ 0.01 F

YLl RS IR P E AR . AR RN 22 R AR (n=3, P<<0.01).

22 BRARENZEMMEZEZTNSYREBRESFEENZN

TERFERBTN, HEBRIRBEN T E, BT MAEG e & £ A b 2 (A B o IR X 2847
GRS N & W 25 R L3R 2, BE ARIE A e, 28T RAEE G e 38 1 4% At ML PN &5 40 0 v i 5005
IR o FEARIR BPURBE T, BR AT PR R AN 29 I W2 B i o B, TR RS R . TN TR 4
B FAR TS5, HE R IR (22~30 C) b I B4 R (-2~4 C), ZATFE ST I £ 18
br¥fg e B, Rl T O CLAMMRIRMA T, & 9808 KA B & 19728 4 o IR0 28 AT Fl 3 4 A 58
Ao 35 25 5 . LR P E-A BV )/ 2 P MR, BT RRINHE T g 5 s
T TR S A R R AT AR A I b B SR 28.2% , 18.0%, 42.3%FN 42.4% , T ¥E G2 AT
KRR NE T &S84 B b 480 37.8%, 41.4%, 20.9%F1 28.2% .,
23 BAREENZMMEZEZTEBEAUYELE, SELESHEMERLYEZTENIIG

R ITE 55T L S0 0 5 SR 0 % 396 58 1) A [ IR 8 0 AR A S5 AR N B AL g i kA 6. 3R 3
AL, FEAZGRA AT, Frit R il A B Al | o A U A e S v B, i R
TR (22~30 °C) 3 P B A& TR (-2~4 °C), BTG Tt i & e bn 38 & AR i 781k, Rl e 1E
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Table 2 Effects of low temperature on the physiological characteristics in leaves of Neosinocalamus affinis

and hybrid bamboo (Bambusa pervariabilis x Dendrocalamopsis grandis )

bUBL]

i b

FL A 55 T 2R %

N &/ (pmol - g™)

Ui 2 M 24 B/ (mg - g™)

f TR (g g™)

2008-05-18(22 °C)

2008-06-01(26 °C)

2008-06-15(30 °C)

H 7P 4418 (22~30 C)

2008-12-20(6 C)

2009-01-06(4 °C)

2009-02-01(-2 C)

A BE(-2~4 C)

P2

b

RN

2

5
PEER IR AAT

BRI A

2
=

BERIRANT

=

PSR G A

0.146 + 0.002 A
0.188 + 0.001 B
0.137 = 0.003 A
0.179 + 0.005 B
0.142 + 0.001 A
0.183 + 0.004 B
0.142 + 0.002 A
0.183 + 0.003 B
0.178 + 0.009 B
0.216 + 0.006 C
0.181 = 0.002 B
0.223 + 0.001 C
0.188 + 0.003 B
0317 £ 0.015 D
0.182 + 0.005 B
0.252 + 0.007 C

8.502 = 0.007A
10.230 + 0.035C
8.513 £ 0.012 A
10.241 + 0.017 C
8.521 = 0.011 A
10.229 + 0.015 C
8.512 + 0.010 A
10.233 + 0.022 C
9.774 + 0.035 B
13.759 £ 0.025 D
9.801 + 0.026 B
13.876 £ 0.021 D
10.552 + 0.038 C
15.786 + 0.154 F
10.042 + 0.033 C
14.474 + 0.067 E

7.514 + 0.110 D
5.819 = 0.113A
7.621 + 0.108 D
5.796 + 0.117 A
7.563 + 0.115 D
5.824 + 0.123 A
7.557 + 0.113 D
5813 + 0.118 A
10.002 = 0.126 F
6.350 + 0.106 B
10.121 + 0.221 F
6.421 + 0.132 B
12.125 £ 0.135 H
8.321 = 0.102 E
10.750 + 0.161 G
7.031 + 0.113C

1.841 + 0.075 C
1.438 + 0.025 A
1.836 + 0.013 C
1.416 + 0.017 A
1.853 + 0.032 C
1.442 + 0.024 A
1.843 + 0.040 C
1.432 + 0.022 A
2.092 + 0.001 D
1.566 + 0.003 B
2.123 + 0.009 D
1.573 = 0.008 B
3.656 + 0.013 G
2368 + 0.024 E
2.624 + 0.007 F
1.836 + 0.012 C

DL : Pl R T (b R 7R 2 50 835 (n=3, P<<0.01),
®3 REXMEBEIMESZAZTEALYEALE, TREYENT SN SEHEEEENR D

Table 3  Effects of low temperature on SOD, POD and CAT in leaves of Neosinocalamus qffinis and hybrid bamboo

(Bambusa pervartabilis X Dendrocalamopsis grandis )

e e A AR b e ot F A 1t AL i
(x16.67 nkat-g'-min™)  (x16.67 nkat-g-min™)  (x16.67 nkat-g"-min™)
2008-05-18(22 C) k¥ 48.280 + 0.126 C 55.000 + 0.001 B 32583 + 1.271 BC
PG I AN 36.142 + 0.190 A 52.199 + 0.153 A 30.388 + 0.873 AB
2008-06-01(26 °C) oy 48332 + 0210 C 54786 = 0.322 B 32.476 + 0.762 BC
e F S 35.976 + 0.362 A 52248 = 0.426 A 28.124 + 0753 A
2008-06-15(30 C) AT 48.546 + 0.246 C 55.121 + 0.124 B 33572+ 0.842 C
P8 TR AN 36342 + 0.214 A 51.894 + 0.375 A 31.164 + 1218 AB
B T8 (22~30 °C) F:q0) 48.386 + 0.194 C 54.969 + 0.149 B 32.877 + 0.958 AB
PG 36.153 + 0.255 A 52.114 0318 A 29.892 + 0.948 A
2008-12-20(6 C) kX 62.208 + 1.902 E 83.156 + 0.462 E 45.169 + 1.271 C
PG AAEAT 46.243 + 0324 B 68.369 = 0.762 C 36.679 = 0.121 D
2009-01-06(4 C) AT 64.165 = 1.246 F 85.103 = 1.042 EF 52251 + 1.032 G
PRGN 46.368 + 0.428 B 70218 + 1.224 C 37.258 + 1.122 D
2009-02-01(~2 °C) AT 121.208 + 1.902 G 94214 + 1.901 G 65.789 + 1.128 H
P I TSN 6334 + 1497 E 79.281 + 1.502 D 46.795 + 0.898 F
KT (-2~4 C) Fe¥i) 82527 + 1.683 F 87491 + 1.135 F 54403 + 1.144 G
PG IR 51.984 + 0.750D 72.623 + 1.163 C 40.244 £ 0.796 E

L. P RRE (R T AR D . R R 5B OR 2 R B (=3, P<<0.01).
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FHMIN A TR ZMHAE T 0y, S THABHE NI, =& T 8 SWERNGe ). ZBIMigek
I 5 A0 6 3% 1 AR RE T i T P 2 s A

3 i

IR 52 W A 2 A i BRI 23 A 1) B B IRE R - AR E e R ] . A W 0l 2 AR 3
P R R R i S5 S5 A< B8 S e AR TR PN 3 200 R R R R, L TSR o 0 e A A ) R R K
AN, T H S TR s AR N DR AR T b A Y B o ST e S T R AR, HA R R
() A AE W] I 22 57 5 A 9 TP PR . T R B ST A AT AR S A PR R, X B AE 2 R AR A
4% Dendranthema x grandiflorum™, F¥EM Paraserianthes falcatarid™, |~ % *% Magnolia grandiflora™', 11}
i Photinia serrulata"®', F {0, 5 3% Zantedeschia hybrida" FAE M 402 Asarum splendens"®'% 45 | IE
S

AWETEH, N2l B A Z AR, AT IR S 2 e AT e R o i B AIG, FRLAR BE e
B I U AR R AT v M R A B, R A B | ARk S A e S T
e AHTEMRIE T 2T AR S R . TN R B B E IR TR R A ST, il e AR . AT VR
HOTE, ALY B | R A A B M TR AR AT . SRR AT AN M AR
E MRS TR ER AN, W AR /D TSR A AT, R BRI PIIE . bl F, 7E AR
Ferr, ZATRIL T A S PMERE S, AR T AMEE Y . (RIS E L BB IR R AL

FENTF BT IEMERF T b, V5 55 R T 2 20 6B R I s T A RV IR B8 5 7 B4 Indocala-
mus ssp. 4R RISCSHEIN H B, 45REH, FEXTPIEME S GRIOGEE B M, BII6TEE(F)
i K7 e (F)E R PUIRIRRE S50, PEREAE 2% 4 AN4-4T Dendrocalamopsis oldhami 3 P8 F 5 1 it 7€
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