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Effect of drought stress on physiological characteristics and quality of
Saposhnikovia divaricata
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(College of Chinese Medicinal Materials ,Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract: [Objective] The physiological adaptive mechanism and protective enzyme system of Saposh-
nikovia divaricata under drought stress were investigated. [Method]) Biennial Saposhnikovia divaricata
was planted by pot cultivation and rainproof was used from 2014-04-28 to 2015-08-30 to study the effects of
drought stress on activities of protective enzymes (SOD,POD and CAT) and contents of malondialdehyde
(MDA), proline and chromones. The experiments had three treatments including severe drought stress
(SD),light drought stress (LLD),control treatment (CK) with supply water amounts of 200,400 and 600
mm in the whole year according to actual precipitation in Changchun. [Result] The activities of SOD,POD
and CAT and contents of MDA and proline under different drought stresses were increased during early
drought stress stage. The activities of SOD, POD and CAT and proline content reached peak values and
then decreased with the increase of stress time,but MDA content increased during the whole water drought
process. The changes of four chromones were different in different drought stresses,and all chromones de-
creased after initial increase with the increase of stress time. The chromone contents under LD treatment

were higher than those under SD and CK treatments. The correlation coefficients between chromones con-
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tents and SOD activities increased with the increase of drought stress,showing extremely significant posi-

tive correlation under the SD treatment. [ Conclusion) Appropriately controlling soil moisture (slight

drought stress) during the cultivation of S. divaricata could increase leaf protective enzyme activities and

contents of osmoregulation substances, which are beneficial to S. divaricata growth and increase of

chromones contents.
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Table 1 Design of water experiment in this study
A Ak K/ (mL « D A by ab 7 MK/ (mL « D
Month Treatment Supply amount Month Treatment Supply amount
CK 810 CK 1923
5 LD 540 8 LD 1 281
SD 270 SD 641
CK 1572 CK 667
6 LD 1048 9 LD 445
SD 524 SD 222
CK 2 292
7 LD 1528
SD 764

1.5.2 MDA B E® &% W _ MDA F&
FBACE HZ R (TBA) F 3= 0 5 | il &R &
R R Bl A E
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Fig. 1 Changes in enzyme activities of Saposhnikovia divaricata leaves under different drought stresses
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leaves under different drought stresses
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Table 2 Correlation among enzyme activities,contents of osmoregulation substances and chromones of

Sa poshnikovia divaricata leaves under different drought stresses

o . wobmp  PODEE  CATWE W oMAR  WARAK ERMAR
Treatment Ttem SOD activity PQD (AT MDA Proline Chromones
activity activity content content content
SOD % SOD activity 1 0.976 8" * 0.959 2** 0.531 8 0.918 3** —0.2313
POD % P POD activity 1 0.968 6* * 0.645 6 0.940 9* * —0.374 1
CK CAT 1% PE CAT activity 0.668 8* 0.983 2" * —0.420 4
N & MDA content 0.667 7 —0.865 3"~
T & 2 & & Proline content 1 —0.503 5
{0 J5 i 7 £ Chromones content 1
SOD it SOD activity 1 0.973 5* 0.898 4** 0.501 4 0.941 6** 0.6319
POD i £ POD activity 1 0.955 0"~ 0.615 2 0.957 1+~ 0.541 4
LD CAT 1% PE CAT activity 1 0.673 8~ 0.947 7% 0.310 9
N & B MDA content 1 0.589 6 —0.039 5
il & R & it Proline content 0.4317
{0, 5 i ¥ Chromones content 1
SOD 1 SOD activity 1 0.748 6* 0.9325** —0.179 4 0.779 8~ 0.778 2~
POD 75 £ POD activity 1 0.915 8** 0.274 5 0.937 9+~ 0.322 1
sD CAT 1% PE CAT activity 0.008 0 0.879 7** 0.595 2
W & i MDA content 0.156 1 —0.507 6
fifi & 2 % & Proline content 1 0.360 1

£, )5 filil £ & Chromones content

TR ox  HIOGME IR B KOF(P<C0.05) 5 % = MG IA AR i 7K S (P<<0. 01)
Note: * . Significant difference at P<Z0.05; * * . Significant difference at P<C0. 01.
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