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Cold resistance in Dendrocalamopsis oldhami from four different

geographical provenances
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Abstract: To determine cold resistance of Dendrocalamopsis oldhami from four different geographical
provenances (Wenzhou, Fu’an, Youxi, and Zhangzhou), changes in semilethal temperature (LT));
peroxidase (POD) activities, malondialdehyde (MDA), proline and soluble protein content over the course
of a winter were compared. Results showed that from the four different geographical provenances the
semilethal temperature of Dendrocalamopsis oldhami decreased with the drop in temperature, and decreased
to =5.1 to =8.1 °C in January. Over the winter, POD, MDA, and proline content increased with the drop
in temperature, but the ranges differed for different geographical provenances. The correlation analysis
showed significant, negative correlations between soluble protein in and POD (P<<0.01), MDA (P<<0.01),
and proline (P<<0.01); between POD and proline (P<<0.01); and between latitude and LTs(P<<0.05) and
MDA (P<<0.05). However, there was a highly significant, positive correlation between POD and proline
(P<<0.01), LTs and soluble protein (P<<0.01). Principal component analysis indicated that cold-resistance
of Wenzhou provenance was best, followed by Fu’an, Youxi, and Zhangzhou provenances. [Ch, 7 fig. 6
tab. 16 ref. ]
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Table 1 Geographical location and climatic factors of Dendrocalamopsis oldhami from four different geographical provenances
i 3L gy T 4R s o
1 WRTHEMN 27°307 120°23'  17.9 76  -70  5600~5700 277 1 647 80 Wt
2 REHEZE 27°06' 119°40° 193 104  -52 6219 285 2050 100w+
3 REEEE 25°58 118°09" 189 80  -60 6 677 312 1600 ~1800 100 L2 kg
4 REEEM 249200 117°10° 210 104 =60 7701 328 1 500 100 I
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2.3 RE¥H*E
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-6, -8, 10, - 12 Fl- 14 CLEz, RIEAHIRIRIERE R L, 3 h WIREZATE 1 CRIN, 205
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Table 2 Logistic parameters and LT, of Dendrocalamopsis oldhami from different geographical provenances during overwintering

S HEH %#%%w Fifr i PEER LTs/C R?
AR/ C « b L

2007-11-22 11.6 A 2418 0.208 6 41.684 - 423 0.958%
fio¥:vmE 2.772 0.257 0 45.449 -3.97 0.965%
WL AN 3.819 0.299 4 45.462 - 4.48 0.914*
Fa HR VN 2.207 0.297 7 47.988 -2.83 0.971%%
A5 5 R BU% 25.5 16.1 5.8 18.80

2007-12-12 8.0 AR 3.807 0.248 4 42.736 -5.38 0.925%
fioxiy mt 6.388 0.394 7 43.752 - 470 0.937%*
WL AN 5.578 0.325 0 45351 -5.29 0.927%*
e HE VN 3.570 0.306 0 51.000 -4.16 0.964%
255 R % 28.3 18.9 8.1 11.60

2008-01-02 1.4 i ie 17.573 0.433 7 49.500 - 6.61 0.929%
fio¥iy 29.111 0.486 1 62.070 -6.93 0.911%*
LR 15.358 03358 57.519 -8.14 0.9687*
e HE VN 14.850 0.529 5 53.990 -5.10 0.962
5 5 F % 34.8 18.7 9.6 18.70

2008-02-02 5.0 i HE A 23.781 0.5259 60.511 - 6.03 0.935%
eI 20.548 0.509 2 54.359 -5.94 0.961%*
LI 15.871 0.379 1 64.779 -17.29 0.905*
e HE VN 18.319 0.620 0 59.867 — 4.69 0.945%
75 5 BB % 17.1 19.5 10.5 17.70
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Figure 3 Correlogram between the semilethal temperature of leaves and the

monthly even lowest temperature
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Figure 4 Change of POD in leaves of Dendrocalamopsis oldhami from Figure 5 Change of proline in leaves of Dendrocalamopsis oldhami

four geographical provenances during overwintering from four geographical provenances during overwintering
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Figure 6 Change of content of MDA in leaves of Dendrocalamopsis Figure 7 Change of content of soluble protein in leaves of
oldhami from four geographical provenances during Dendrocalamopsis oldhami from four geographi-

overwintering cal provenances during overwintering
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Table 3 Test of significance of difference in physiological indexes for different geographical provenances and different months

F1H FAH
T 2R T3 2218
POD MDA LIERNI AR POD MDA IR R IR dyi sl
14 0.308 24.063%*  37.659%* 2.586 AN 6.068* 31.815%* 133.507**  37.914%%*
‘ﬂ] 12 1 1.862 30.094%* 16.610%* 2.833 H\ TR 7.758%* 50.872%* 133.936%*  12.875%*
g BAETH 5.085%  36.432%%  40.901%* 3.153 I{; T 1.114 21.816%* 367.09%* 17.453%*
BAE2 H 1.606 24.926%*  152.523%* 15.648%* BN S 4.435% 62.621%*%  35.112%*%  21.506%*
BT Foo = 7.591, Fyes = 4.066,
3.9 4. BESEREMAERRNELS
SR LR b ILAT AR AR S BT £4 GE, BIUREREMEROELES

GRFW (R A), AVHRMES
HEOCRE | T EE R

Table 4  Correlation of latitude, lowest temperature and other indexes

i H RILAR 4 LTs, POD MDA il & R
W E A, 5 POD W4 . MDA
L . e i LTy 0.791%% - 0.508*
Jo e B I A R il PR T 0 B oo o0t 0 - 0oaes
BEAME,; FE S EIEEM ' ' ’
e e N I N MDA - 0.737%% - 0.623* - 0.242 0.239
MDA 1 I 3% U8R ¢ 2 2ost i
5 POD %ﬂ Hﬁ %{T @2%1:& 'ji % ﬁl 7@ 3§ i & R - 0.859%* 0.373 - 0.906%* 0.971%** 0.336
n A 0.831%*  0.186 0.626%* — 0.629%* — 0.700*%* - 0.667%*

b5 R R P O A A AR I A
K POD 5 i 22 2 W 35 1E AH G
SAE R A RN R E A, iE
PEFE S MDA |, AR S B M5, MDA 5 POD M ERRA —E M, HEMARE,
3.10 HMETSEFEM 4 N iEMIFERELE HEEIEN

IR0 N AT P RN R — AN E e A B AEAe . ARSI R, O B R AR AR AL AR AR 2 ] A
FEAHF RS W R FAE RS R, f 4 o B AR R S A A IR AR M o AR rp PSR R R R R,
U, A — AR S — A 0 A P TE M A G SR TG TR A TS SRR BT L o TR B IR — e R A

x5 EHSHWBFEEE, HIEERITHE

Table 5 Eigenvectors, eigen values and contribution rate of principal components

BEBL . * SRRl WU RS (N=16), 7 0.05 KF ERFEMI; ** o i
PR E (N=16), 7 0.01 /K [ 5 FHHE,

F sy FRIEAR STk /% AR FHE
%o POD MDA i LTy A
55— F 4y 3.590 71.804 71.804 0.493 0 0275 1 0.503 2 0.483 6 - 0.440 7
55 E A 1.090 21.810 93.613 03025 -0.784 7 02123 0.287 7 0.406 6
5 = E 0.193 3.869 97.483 0.128 1 0.536 5 0.261 9 0.014 4 0.793 3
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ﬁﬁ{ﬁ ’ *E:JE/A\:EE 2z )\juj (A: jzﬁﬁ Table 6  Comparison of cold hardness and the numbers of principal components
j'_‘fﬁ‘—jj(%g , U: AN IEJ *':F b7} é%ﬁ I&ﬁ‘}{a s of four geographical provenances

Joo 1~ 3,0, K& R IR R BT 5E
TR, B ERE N SRR,

R H—Esy WISy =30 Zala

A i T b B BT FERE S RMER R . TR el 1739 6 1.055 0 0.010 0 2.804 6 1
PR IE > i e FE > IR PR > N R 0.574 3 - 02136 -0.0345 0.326 2 2
R, JLBE - -02001 03146 - 0.000 9 0.113 7 3

N WM -2.1138 - 1.156 1 00254  -32445 4
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