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Effects of water stress and rehydration on physiological
characteristics of Scutellaria baicalensis Georgi
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(1. College of Resources and Environment, Shanxi Agriculture University, Taiyuan, Shanxi 030031, China;
2. Institute of Eco-Environment and Industrial Technology/Shanxi Province Key Laboratory of Soil Environment
and Nutrient Resources, Taiyuan, Shanxi 030031, China; 3. Key Experiment on the Improvement and
Utilization of Saline Alkali Land (Arid and Semiarid Saline Alkali Land) in the Agriculture and Rural
Department , Shanxi Agricultural University, Taiyuan, Shanxi 030031, China)

Abstract: The physiological response of Scutellaria baicalensis Georgi (SBG) to varying water stress and rehy-
dration treatments was investigated using authentic SBG. Potting soil moisture was set at 100% , 80%, 60% , and
40% of the field water-holding capacity to represent four conditions; excessive water supply, moderate water sup-

ply, mild water deficit, and severe water deficit, respectively, with 80%FC ( moderate water supply) as the con-
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trol. The results showed that, at 30 days of water stress, the total chlorophyll content of SBG subjected to the stress
treatments ( 100%FC, 60%FC, and 40%FC treatments) reduced by 7.1%, 5.6%, and 5.9%, and the carotenoid
content reduced by 6.5%, 10.1%, and 9.3%, and the relative exocytosis rate of electrolytes elevated by 46.5%,
19.7% and 54.9% , respectively, in the stress treatment compared with the control treatment. Malondialdehyde con-
tent of SBG elevated by 39.7%, 109.7%, and 360.0%, superoxide dismutase activity elevated by 2.3%, 3.8%,
and 7.5% , and glutathione reductase activity elevated by 97.4%, 105.5%, and 172.5%, respectively, compared
with the control treatment. In addition, during water stress, water deficit treatments (60%FC and 40%FC treat-
ments ) led to an increase in the soluble sugar content of SBG, which amounted to 49.7 mg - ¢”' and 57.8 mg + g~
at 30 days of stress, respectively. The excess water supply treatment ( 100%FC treatment) led to an increase in the
peroxidase activity of SBG, which amounted to 3.99 mg - ¢”' - min~" at 30 days of stress. Rehydration was effective
in reducing physiological damage caused by water stress. During rehydration and harvest, chlorophyll in SBG from
the stress treatments ( 100%FC, 60%FC, and 40%FC treatments) was restored in excess, and the total chlorophyll
content elevated by 5.5%, 9.1%, and 18.2%, respectively, compared with that of the control treatment at 5 days
of rehydration. The proline content of the stressed treatments decreased to around 52.2 mg - g with the control
treatment. Physiological damage caused by heavy water deficit could not be recovered by rehydration, and soluble
sugar content reached 28.6 mg + ¢, malondialdehyde 9.2 mg - g™', superoxide dismutase activity 919.9 U - g™' -
h™"', and peroxidase activity 2.0 mg + g + min~" in the 40%FC treatment at harvest, all of which were at higher

levels among treatments. Water stress and rehydration favored the yield quality of SBG roots, and at harvest, the

60%FC treatment had the highest harvest of baicalin at 629.14 mg per plant.

Keywords: Scutellaria baicalensis Georgi; water stress; rehydration; physiological characteristics
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Fig.1 Effects of water stress on pigment content of leaves of SBG
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Fig.2  Effects of water stress on membrane permeability of SBG

;O_(A)
Lo 25T
=2 a
5o o0 L a 3 h a
N & 20 b| | beb PE:
x5 b c b a aa
.’;2 15+ ° b aa
L
z3 2 pa g ¢ bb
=S 10 [
'EJE 5+
0
WI10 W20 W30 ROS R15 R30 H
4b B #H Treatment period
[1100%FC Wl 80%FC
120 a
100 ba bbb
. = C ™
22 80f d ar iy . bl
=8 adaa
;ig 60 adaa
=
_,grs 40 |
= a0f
0

w10 w20 W30 RO5 RI15 R30 H
Ak 3 5 9] Treatment period

[1100%FC Il 80%FC

701 (B)
a
e _ 60 b
1) g
:-‘l)%' 50 aa
E © L a b a
g b
o o a a
i“ » 30 F bbb d a bb
2O a bbb
<3 a
320 bb ab
K bb
w
= 10f
0
w10 W20 w30 RO5 RI15 R30 H
b #E IS 1Y Treatment period
1 60%FC [ 40%FC

3 kSEME R SR EESEE TR

Fig.3 Effects of water stress on osmolytes of SBG



56

R AR AT < 7K S JBip3E B 52 KO0k 8 25 A B P P 5 i 57

PERTE  TEREK 15 d BWHRET,40%FC 43 POD i
PEFRFEE LT, G2 A B R 32 = 7K F-, 100% FC .80%
FC fl 60%FC A BEAEWCERIS POD 15 M4 By L7+, 5
5B EART 40%FC b3, 7K 43 Jiipae X 2 25 i 41
LA (CAT) 1 VRS2 i AN &l 4C i, CAT & Pk
KRBT B R IA N A E R T KA
PELXTE A CAT WM 2 EVE FH 5, i 10~
20 d i}, 40% FC F1 60% FC 4L BE CAT %144 fr b
Tt AT 100%FC AbFE, i 30 d B, 5 100%
FC b B Hofl =~ kb 38 CAT 35394 ETF, it
60%FC 4k B CAT % P 3 (960.85 U - g -

min"'), /K5 d B, 100%FC 4L FE CAT 1% 1k T,
K15 d BF, U AR FR CAT W PS4 T, it
80%FC Ab ¥ CAT % MEE58 (1116.93 U - g -

min"") o 7K IME X B T2 B KA SRS (GR)
TEPER IR AN 4D BTN GR G MR M T #4 P 43
O H R =t IS 1L R A1 A8 7 1 % 7K 43 B3 rh i R B
IR INE X GR AR HE VR AR , Joirae 1], 4% 4 2
B4 GRIG MY AS Wi TF, 60% FC F11 40% FC 4b BE

1000 (a)

*h")
Activity of superoxide dismutase
= O
(=1 (=1
(=] (=]
T T
o
o
o
o
o
1
o
(=5}
o
o
o
o
o

-

(=3

(=}
T

[N

(=3

[}
T

R AL AL I /(U - g
3
(=)

W10 W20 W30 RO5 R15 R30 H
Kb F B 1] Treatment period

GR WM Tt 38 30 d B, 409% FC 4b 3 K 4
[ K, KIS T GR G, (HK 4 s i
B GR T4 22 AT SRAEAE , K 5~ 15 d B, 100%
FC .60%FC 1 40%FC AL GR 1GPE KT 80%FC
AhBR K KG Z B b BRI B GR TE AN
FEAR, 27K 30 d I, 2% A0 BE GR 3% 1k e 2 [7] — 7K °F
Wi, GR 1% LA 80%FC bR 5, 100%FC .60%
FC 40%FC AbHH 5L AR
2.5 KOHMEREKNEEFESHRIKREM T
IR W38 B 52 7K ) B A vh v A 1 ISR 1 Y 5
M AL 5 iR o AR DRE B o o Y DG B M
B3, B B S HL B KR, A IO
WSCAF I AR B R R S iy % R AT o, T LA [ e
WA PR TR, 60% FC Ab 5L 3 M 45 i Y i
W IS T 80%FC  100%FC LB 1k 629.14
mg «+ #K7', 40% FC Ab #5570k B E KT
60%FC Ab3H S AbBR A AR K o £ A0 BB S 1R
AR N 60%FC AEFE>100%FC 4L 3 >80%FC it
B>40%FC AbHE

-

5 (B)

* min

Activity of peroxidase

I AP S T/ (mg - g

2327 a2 bpb
b£bb bbb

WI10 W20 W30 ROS R15 R30 H
Ab I ] Treatment period

E o 16T (D) )
<
A B
T2
Sel2r
® b
22 10f
# g a
wws 0.8 ¢
= B
B35 06} b D
& oy a a d
04 b a aaaa
E=s ¢ o b cllc
23 [l ] i It
o
=<
& WI0 W20 W30 RO5 RI5 R30 H
Ak 3 5 1] Treatment period
1 60%FC [ 140%FC

B4 KOMEBREXNESHENEE LM

Fig.4 Effects of different water stresses on activity of antioxidant of SBG
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