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Cold Resistance and Related Physiological Indexes Identification
of Bupleurum Seedlings during Wintering Stage

MA Yanzhi, KE Shaoying

(Department of Life Sciences, Tangshan Normal University, Tangshan, Hebei 063000, China)

Abstract: This experiment takes Bupleurum chinense DC. , Bupleurum chinense DC. (lushi) from Lushi of
Henan Province and Bupleurum falcatum L. roots as the materials. In early spring, with the survival rate
of plants as winter hardiness indexes, the physiological and biochemical indexes of different varieties of
Bupleurum root were detected during winter period. Path analysis and phase analysis were used to evaluate
Bupleurum cold resistance and cold resistance physiological indicators. The purpose is to explore the rela-
tionship between dynamic changes and cold resistance physiological indexes of Bupleurum in natural low
temperature conditions and to filter out the most suitable physiological indicators that identily Bupleurum
winter hardiness. The results as follows: (1) The overwinter survival rate in turn was 80% ( B. chinense
DC.),50 %[ B. chinense DC. (lushi) ],10% (B. falcatum L. ) ,and there were differences between different
cultivars. (2) The change of soluble sugar content, proline content, soluble protein content and root activity
were consistent with that of the overwinter survival rate,but the relative electrolytes and MDA content of
the 3 cultivars were in an opposite order. Among them, the free proline content of B. chinense DC. was 2. 44
fold of B. chinense DC(lushi). and 4. 49 fold of B. falcatum L. . The soluble protein content of B. chinense
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DC. was much higher than that of others. (3)During natural overwintering, the root activities of all culti-

vars showed a decreasing trend. The decrease margin of B. falcatum L. was the largest(80%) ,the decrease

margin of B. chinense DC. was the smallest(52. 04%). (4) The winter hardiness of three Bupleurum species

of comprehensive order was: B. chinense DC. > B. chinense DC. lushi>>B. falcatum L. ,the comprehensive

appraisal was significantly positively correlated with the contents of protein and proline, but it had signifi-

cant negative correlation with the relative electrolytes. The decision coefficient of physiological indexes in

size order was proline content>>soluble protein content>conductivity. The results showed that: the free

proline content of roots was the main factor which influenced cold resistance during natural overwintering,

which could be used as evaluation index of cold resistance of Bupleurum.

Key words: Bupleurum seedlings;cold resistance;physiological indexes;subordinate function analysis
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Fig.1 The dynamic changes of soluble sugar content

among different Bupleurum cultivars in wintering period
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Fig. 2 The dynamic changes of proline content among

different Bupleurum cultivars in wintering period
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2.5 KHAHEREEARESTM

A Y S AN [] it b 45 A B AR 0 E 45 2R 3R
B 5 A BILRS B AE 8 A ) 0 A o 3R B AN ] 1Y A2 A
T e, FLRE AT B B — 45 b A O 1087 L B0 T A 1 s o
AR it — RIS PUIE I 5 AR B
PR Z B 5C R R 458 PO (D08 S 00 BT 8 4 ok 47
ZER I
2.5.1 SZHWFM MBRZEEPEOE R R/ AT LR
I 2% A4 R0 25 A BE I 1 DRI o BB OR 35 B B A 4 98
PEMGR GRS 3 S A R B 2R A PR (E
KNGF AR AL SEEH 0. 439 (Ml ™ 5490 0. 377, = 1 4¢
W] 0.348CK Do MEXALEF P& R R DAl LU
AL AL S i PR i . = R S RS . XS
7 FH )05 1) 38 5 30 47 1 256 (CIL 3 W71 8006, ™ 5¢
W1 5000 = By S WY 1006 i S e 11 BT 1 ik 55 I
—E, .3 A S0 dh R A TUIEME B0 25 A HE Y
US> M= Sl > = B e

80 —o— Jb4&WH B.chinense DC.
—-= b= 458 B.chinense DC .lushi
101 - = 8% B falcatumL.

wn N
[} (=)
T T

N W
(=) [}
T

N E
Contents of MDA/(nmol * g ')
> 5

[}

12.13 1228 1.12 127 211 226 3.10
H ¥l Date

Bl 5 A WARTISEE AN S = s A
Fig. 5 The dynamic changes of malonaldehyde content

among different Bupleurum cultivars in wintering period

—o— Jb4%&#] B.chinense DC.
-u 7 48 4] B.chinense DC.lushi
- 5 5EH] B falcatum L.

<
~

S 0.06 |
[

12.13 1228 1.12 127 211 226 3.10
H %] Date

B 6 A A m) S ot R AR R0 ) 3 A A2 b
Fig. 6 The dynamic changes of root activity among

different Bupleurum cultivars in wintering period



790 [ [ 7/ B S 34 4
FR1 3HEDCTERNRERHERNEEESTNER
Table 1 Subordinate function values of six indices of 3 species and comprehensive appraisal for cold resistance
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o ) o function order
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A48 Bupleurum chinense DC. 0 1 1 1 0 1 0.439 1
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= 55889 Bupleurum falcatum L. 1 0 0 0 1 0 0.348 3
FR2 EPNERGEEITINESTIERZELEERNEERREMEXRE
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